IIpakTnueckoe 3ansaTue Ne 1

Tema. Peiienue 3a1au 1o TeMe «CUCTeMbl KOODJUHAT U U3MEPEHHsI BDEMEHU B aCTPOHOMUM».

Henu:

- IOMOUb O0JIee YCTeITHOMY YCBOEHHUIO OCHOBHBIX OTIpeZie/IeHUH U MOHSITUM, CBSI3aHHBIX C
HebecHoM cdepoi U cucTeMaMy KOOPAWHAT Ha Hel,

- YIYULLIMTb ODUEHTHUPOBAHUE B I€PEX0AdX MeXYy CUCTEMdMH CUETA BDEMEHMU.

Xo0 3ausamus

B nepByto ouepesb yualuecs 0OTBeUarOT Ha BOMPOCHI JjIs1 CAMOKOHTPOJISI, UTO ZjaeT BO3MOKHOCTh
BCIIOMHUTB TEOPeTUUeCKUM MaTepras 1o TemMe U MOJATOTOBUTHCS K PelleHUI0 PAaCUeTHBIX 3a/jau.

[171s1 ycrielliHOTO pellieHus 3a[jau HeoOX0AUMO TIPU/EePKUBAThCS CJie/IyIOIel 1Moce[oBaTeTlbHOCTH
JTeMCTBUI:

1) BHMMaTe/IbHO IPOUUTaTh YC/IOBUE 3a/laul;
2) orpeziesINThb, K KAKOMY pasfie/ly JaHHOW TeMbl OTHOCUTCS 3a/ia4a;
3) BbIMIMCATh BCe HeOOXOAUMBIe /1JIsi pellieHust 3a/laud (JOpMYJIb;

4) py HeOOXOAVMOCTH BBITTOJTHUTE [IOTIOJTHUTE/TbHBIE TTOCTPOEHHUSI.
Bonpocbl 0151 camoKoHmMpos

1. Ha Kakux mMpoTax Ha 3emJie IJIOCKOCTb TOPHU30HTa COBIMA/aeT C MJI0CKOCTBIO SKUIITUKHU?
. EcTb /11 MecTo Ha 3emrie, r/ie BpailjeHHe HeOecHOM chepbl TIPOUCXOAUT BOKPYT OTBECHOM JINHUU?
. I'me Ha 3eMrie Bce cBeTH/Ia OYAYT SIB/ISITHCS BOCXOASILIUMU U 3aXOZSIAMU?
. Y KakMX CBeTU/I MOXKHO HaOJII0IaTh ¥ BEPXHIOI0, U HIPKHIOK KY/TbMUHAIUIO?

. Ilpu KaKux yC/10BUSIX 4aCOBOM yron cBeTus1a paseH 07
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6. laiiTe orpeseneHue 3B€3JHOT0, ICTUHHOIO COJIHEYHOI'O U CPe/IHEer0 COTHEYHOTO BPEMEHU.
7. Kakoe BpeMsl 1TI0OKa3bIBalOT CO/THEUHBIE Yachl?

8. Pa3HOCTB Z10/IrOT ABYX MeCT paBHa Pa3HOCTU KaKUX BPeMeH — COJIHEUHbIX WJ/IU 3Be3[HbIX?
9. CKOJBKO [IaT OJHOBPEMEHHO MOYKeT ObITh Ha 3emie?

10. Ecnu 661 3eM7ist He Bpalliajach BOKPYT OCH, TO KAKHe aCTPOHOMHUECKHE eJUHHIIbI BpeMEeHU
COXPaHWUJIUCh?



ITpumepsbl peweHus pacuemtbix 3a0au

3apaua 1. M306pa3uTe Ha yepTexke HebeCHYIO cepy (OCHOBHbIE KPYTH, TOUKU U JIMHUH) B
TIPOEKIIMH Ha II0CKOCTh TOPU30HTA.

PewieHue:

Kak M3BeCTHO, MpoeKIijieli Kakoi-T1b0 TOUKH A Ha KaKyH0-IH00 TUIOCKOCTD SIB/ISIETCSI TOUKA
riepeceyeHust MI0CKOCTH U MepPIeH/JUKY/Isipa, OMyIeHHOr0 M3 TOUKUA A K MI0CKOCTHU. [Ipoekiueit
OTpe3Ka, MepIeHUKY/ISIPHOTO K TUI0CKOCTH, SIB/IIETCS TOUKa. [TpoeKipeit Kpyra, rmapasuiesibHOro
TUTOCKOCTH, SIBJISIETCS TAKOM Ke KPYT Ha TJIOCKOCTH, TTPOEKIIUel Kpyra, MeprieHIuKy/IspHOro K
TUTOCKOCTH, SIBJISIETCSI OTPE30K, a MPOeKIHel Kpyra, HAKJIOHeHHOTO K TUIOCKOCTH, SIB/ISIETCST SJITUTIC,
TeM OoJjiee CTUTFOCHYTBIN, ueM O/vKe yros HakioHa K 90°. Takum oOpa3om, Ji7ist TOTO, UTOObI
HAUePTUTh TPOEKI[1I0 HeOeCHOM cdeprl Ha KaKyro-TM00 IMJI0CKOCTh, HAZI0 OMYCTUTD Ha 3Ty
TUIOCKOCTD TEPIIeHAUKY/ISPbI U3 BCEX ToUeK HebeCHOM chepoi.

[MocnemoBaTelbHOCTD AeWCTBUM cieaytolias. [Ipexe Bcero, He06X0JUMO HAYEPTUTH KPYT,
JieXKallliii B MJIOCKOCTU TIPOEKLUH, B IAHHOM CJiyuae 3To OyzleT rOpu30HT. 3aTeM HaHeCTH BCe TOUKU
Y JIMHWY, JIeXKall[ie B TUIOCKOCTH ropu3oHTa. B JaHHOM ciiydae 310 Oyzet 1ieHTp HeGecHOM cdepbl
C u Touku 1ora S, ceBepa N, Boctoka E v 3anazia W, a Takke rionyzaeHHast iuaust NS. anee
OITyCKaeM TiepreH/IUKY/IsSIpbl Ha M/I0CKOCTh TOPU30HTA M3 0CTaIbHBIX TOueK HebecHoM cdepsl U
TroJjiy4aem, UTo MpoeKiiuel 3eHuTa Z, Hafiupa Z' U OTBeCHOM JIMHUM ZZ' Ha TJI0CKOCTb TOPU30HTa
SIBJISIETCSI TOUKA, COBIa/iaroliasi ¢ 1ieHTpoM HebecHow cdepsl C (cM. puc. 1). ITpoekiyeii iepBoro
BepTHKasia sB/IsieTCst oTpe3oK EW, rpoekiysi HebeCHOro MepyiMaHa COBIaiaeT C TMOJTyAeHHOU
muumedd NS. Touky, nexxaijyie Ha HebecHOM MepuiMaHe: Tiositoca P u P, a Takoke BepXHsisi ¥ HYDKHSIS
TOUkY 3KBaTopa Q u Q', MpoeLMpyrOTCs MTO3TOMY Ha IMOAYAeHHYIO JIMHUIO TOXKe. DKBATOp SABJISIETCS
OosbIIM KpyroM HebecHOM cdepbl, HaK/IOHEHHBIM K TJIOCKOCTH TOPHU30HTA, TTI03TOMY €ro
MPOEKLUsI — 3TO 3JITUIC, MPOXOASALIMM Yepe3 TOUKM BOCTOKa E, 3anaza W, u npoekumu Touek Q u Q
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3agaua 2. K kakum ceetuiam Ha tmmpore Kasanu (¢ = 55°47") otHocsaTca Cupuyc (« Bosbinoro
Ilca, § = —-16°40"), Kartesiia (« Bosuuuero, § = +45°58') u Anbebapan (o Tenbija, § = +16°27")?
KakoBo 3HaueHHe 3eHUTHOTO PAaCCTOSIHUS Z ITUX 3Be37l B MOMEHTHI KyJIbMUHALIAMN?

Pewiernue:

CeTnsio Oy/ieT CUMTaThCs He3axXOSIIMM, eCJTH ero BeicoTa h > 0°, HeBocxogsimm, eciu h < 0°,
BOCXOALMM U 3axofdaium, ecau h €(-90°%; +90°). M3BecTtHo, uto Bhicota h =90° — @ + § (§ < @); h
=90° -6 + @ (6 > @) B BepxHel KyIbMUHALIMKU U h = @ + & — 90° B HIKHelN Ky/IbMUHALUH.

st Cupuyca (8 < @) h B BepxHei#l Ky/bMuHarmu Oyznet 90°—55°47'+(-16°40") = 90°-55°47'-16°40’
=17°33' > 0, h B HWKHe# KyabMuHaiuu 55°47' + (-16°40") — 90°= h = 55°47' —16°40' — 90° = —
50°53’ < 0. 3HauMT, CBETUIIO BOCXO/IIIee U 3axo/diee. 3eHuTHoe paccTosuue z = 90°— h. B MoMeHT
BepPXHEH Ky/IbMUHALMK Z = 72°27', B MOMEHT HIDKHeH Ky/ibMuHaLuy z = 140°53'.

AHanoruuHbie BBIUMC/IEHUS TIPOBOIUM /1yist Karesiel U Anib/ie0apaHa:

Karenna (6 < @): h, =80°11', h,  =11°45,z  =9°49,z = 7815, h > 0 He3axozsIjee CBETHUIIO.

Anbaebapan (8 < ¢): h. =50°40', h, =-17°46',z. =39720',z_ =107°46',h._ >0,h_ <0
BK HK BK HK BK HK

BOCXO/dIilee 1 3axoasinee CBETHU/O.



3apaua 3. [lonrora Hosocubupcka A, = 5N 31™, gonrora Mockesl A= 2h 30m, HoBocubupck

HaxXOJUTCd B V 4aCOBOM TI0sICe.

1) Ecrm jHem B HoBocrbOupcke yackl moka3biBaroT 12:00, TO UTO MOKA3bIBalOT B 9TOT MOMEHT Yachl
B Mockse?

2) Eciii uctrHHOE conmHeuHoe Bpemsi B HoBocubupcke 12:00, To KAKOBO OHO B 3TOT MOMEHT B
Mockse?

Pewienue:

1) MockBa HaX0UTCS BO BTOPOM YacoBOM Tiosice, HoBocubupck — B ristoM. Pa3Huila Bo BpeMeH!
Me>X/ly TOpOJlaMH COCTaBJIIeT 5h_ph=3h Koryia B HoBocrbupcke mosizieHb, B MockBe 12h _3h=

gh (9 yacog yTpa).

2) Pa3HOCTL /MOOBIX ABYX BpeM€EH (3Be3,Z[HbIX, HNCTUHHBIX CO/JIHEYHBIX, CDeJHUX COJ'IHeT—IHBIX) pdaBHa
Pa3HOCTH OOJITOT:

— —nh

Ecnu uctuHHOe conmHeuHoe Bpemsi B HoBocubupcke 12 yacos, To B MOCKBe OHO 12h —3hp1m ==
859,

Omeem: 1) 9 uacos ytpa; 2) 8159™.

3apaua 4. Korza no nosicHomy Bpemenu Kazanu (A = 3 h16™29 5, 111 acoBoi 1osC) 22 VIOHSA

npousoiieT KynbMuHaus Co/HIa, eC/iM ypaBHeHHe BpeMeHH B 9TOT JieHb paBHO +1™M205?

Pewiernue:

B mMomeHT BepxHeii KynbMuHaLmy COTHIIA HCTHHHOE CO/HeuHoe Bpemsi T = 12700 ™. MectHoe

cpefHee CO/IHEHYHOE BpeMsd OT/IMYaeTCA OT HCTUHHOI'O Ha BE/JIMUYWMHY YPABHEHUS BpEMEHN TM = TI/I +n

— 1ohn1 mys & — —
= 12701 ™20°. [iyist TOro uToOBI HAUTK MOSICHOE BPeMsl, Hafio 3HaTh BcemupHoe UT =T — A =12



ho1m20 s — 3116M29 S = 8 "44™M51 S i npuBaBUTH K HeMy HOMep TOsiCa B Yacax T =UT+ Nh =

8144m515 + 3N = 11744515,
3adauu 015 camocmosimenbHOU paGombl

1. V3006pa3uTe Ha uepTexke HebecHYIO cdhepy (OCHOBHBIE KPYTH, TOUKH U JIMHUHW) B TIPOEKI[UHU Ha
TJIOCKOCTh HeOeCHOTO MepyraHa.

2. V306pa3ure Ha uepTexke HeGeCHYIO cdepy (OCHOBHbIE KPYTH, TOUKH U JIMHWUH) B IMPOEKI[MU Ha
TIJIOCKOCTh IePBOT0 BepTUKaIa.

3. K xakuM cBeTniam Ha tmpore Tomcka (¢ = 56°28') otHocsaTca Ansraup (o Opia, § = 8°48),
[MonspHas (« Bonbiioi Measeaunsl, § = +89°09") u Puresns (f Opuona, § = —8°14')? Kakoso
3HaueHHe 3eHUTHOTO PaCCTOSTHUS Z ITUX 3B€3/l B MOMEHTBI Ky/TbMUHALIAMN?

4. Nonrora Tomcka A, = 50 39™ nosrora Kasauu A= 31 16™. Tomck HaxoguTcst B V 4acoBOM

rodce.

1) Ecnu gHem B Tomcke yachl oka3biBatoT 13:00, TO UTO MOKa3bIBalOT B TOT MOMEHT Yachl
B Kazanu?

2) Ecnu uctunHoe conHeuHoe BpeMsi B Tomcke 13:00, To KaKOBO OHO B 9TOT MOMEHT B
Kazanu?

5. B Opsie no yacam, UAyLIKWM MO0 KHEBCKOMY 3BE3/JHOMY BPEMEHU, B 4hagm HabJTro/1a/1ach BePXHSAS

Ky/bMUHaLus Kanembl (o = 5h10m). Kaxkoga pasHocts ponaror Opsa u Kuesa?

6. Kopabsib, nokunyBumii CaH-PpaHIMCKO yTPoM B cpealy 12 okTs06pst, mpubbLI Bo BiiauBoCTOK
poBHO uepe3 16 cyTok. Kakoro uucsia Mecsitia ¥ B Kakoi /ieHb HeZlesIl OH TIpUOBLT?



