MyHununaabHbli 3Tan Beepoccniickoi oJmuMnuaabl
IIKOJbHUKOB 110 ACTPOHOMHUM
2023
10 kaace
3ananue 1. Mepkypwuii.
VYcnosue: Ha pucynke nokazansl Oikaiiime konpurypamuun Mepkypusi.

PucyHok:
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Ncxons u3 naHHBIX 00CTOSITENHCTB HAOI0/ICHHM, OTBETHTE Ha BOIIPOC:

- MoxHo nu ceroninst, 21 HosOpst 2023roaa, yBunets Mepkypuii Ha HatieM HeOe? --- Eciiu
71a, TO B KAaKOE€ BPEMS CYTOK M B KAKOM CO3BE3MH MOKHO HAOJIOaTh CaMylo OJIU3KYIO K
ConHuy miuaHeTy?



3ananme 2. lIpupoanbie yachbl.
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Ceronus ,21 HOsIOps, TEHh THOMOHA Ha COJIHEUHBIX Yacax B I'. YJaH-Y 9 ykazana Ha 12
4acoB., JTO, TaK HA3bIBAEMOE UCTUHHOE COJIHEYHOE BPEMS, KOTOPOE OTCUUTHIBACTCS IO
MTOJIOKEHUIO peaabHoro (McTuHHOoro) ColHia.

- CKOJIBKO Bp€MEHU B MOMEHT UCTUHHOTO TIOJIIHS B T. Y J1aH-Y A3 OKa3bIBAIOT IPUPOJIHBIC
yacbl B nocénke Mysi Myiickoro paiioHa u B cene Opink OKHHCKOrO paiiOHa Hallen
pecmyOnuKu?

-Hackonpko otinnuaercs Bpems B .Myst u B ¢.Opiuk?
['eorpaduyeckue KOOpAUHATHI HACEIEHHBIX TyHKTOB!
r.Ynan-Yan - mmupota ¢=51°50" ,nonrora A= 107°35’,
n.Mys - 0=56°27" , A= 115°40",

u ¢.Opnuk -o= 52°31', A=99°50".

3ananue 3. CynepJiyHue.

Yciosue:

17 oxta0ps 2024 roga Jlyna Oyner nepecekarb nepurei cBoei opOUTHI B MOTHOU (a3ze u
Ha ONmKaiIieM pacCTOSSHUHM W3 BCEX CBOUX MPUONIKEHMHA K 3emiie B 3TOM roay. IJTO
SBJICHUE Ha3bIBACTCsA cynepiryHueM. [lononaer cnyTHUK K CBOEH IUIAHETE HA PACCTOSHUE-
357172 xm. Ho poBHo uepe3 10 et -26 Hos0pss 2034 roga 3TO paccTOSHUE CTaHET eIé
MeHbIe-356452 kM.

- OOBEKTBHl KakhX Pa3MEpPOB MOXKHO YBHUIETh HEBOOPYKEHHBbIM rja3oM Ha JlyHe Bo
BpEMEHA ATUX CYNep-NMPUOIMKEHUA K HaM, €ClId HOYHOE pa3pellieHue ria3za 30pKOro
YeJI0BEKa COCTaBIIAET OKOIO 1'?

- Hackonbko 0Oobllle MOXXHO YBHIETH JleTajell HEBOOPYKEHHBIM Ii1a3oM Ha JIyHe BO
BpeMs CYNepJIyHUH IO CPAaBHEHHIO C HAOTIOICHUSIMH OOBIYHOTO TIOJTHOTYHUS ?



Pucynoxk:

CynepayHune

17 oKkTabpa
2024r.

nepurei JlyHol

cusurem

357172km

3ananue 4. HenryH u Tejieckoi.

VYcioBue:

' 21-22 Hosi6ps 2023r.

.H_elnyn

oObekTHBa 150MM cipaBUTHCS € ITOM HEMPOCTOM 3a1ayeii?

Ceronnst 21 Hos0ps u
3aBTpa HOYBIO PSAOM C
caMou TaJIeKOu
mnaHerod  CoJIHEeUHOU
Cucremsl npoitaét Jlyna.
Ona Oyzer CHOyXWTh
HAAEKHBIM OPUEHTUPOM,
yToOBI HaiiTu HenTyH Ha
3BE3MHOM Hebe. Haiitu
IJIAHETY HENpoCTO, T.K.
BUJIMMAs 3BE3HAS
BEJIMYMHA  COCTaBIISIET
OKOJIO 8™ ,a Auamerp
IUCKa  JIUIIb 9yTh
oosbie 2".

- HackoiapkO TIOMOXKET
TEJECKOII CpPEIIHETO
Kjlacca C JAaMETpOM



3ananue 5. boabioil mapaja miaHer.
VYcnoBue:
8 anpesns 2024 rona Ha 3eMJiie MPOU30MET MOJTHOE COTHEUYHOE 3aTMEHUE.

[Tomayto a3y 3aTMeHust cMoryT HaOmoAaTh kuteau CeBepHO AMEPUKH U HEKOTOPHIX
ocTpoBOB B TuxoMm U ATIaHTHYECKOM OKeaHax. B 3ToT MoMeHT, koraa JIyHa MoiTHOCThIO
3aKpOET COJIHEUHBIN JAUCK, HACTYNUT “HOYB’, U HA TEMHOM HeOe 3aKTyTCs SIpKUE 3BE3IBI.
Pspom ¢ 3armuBmiuM CoJiHIIEM B psAll, KaK Ha Mapaje, ¢ 00eUX CTOPOH BBICTPOSTCS
IUTaHeThl. 4 MUHYTHI 28 CEKyH]I, BCE, KTO B 3TO BpeMs OyJeT HaXOAUTCS B MOJIOCE TOJTHOM
(ba3bl, OyIyT HACTAXKAATHCS ATUM KPACUBBIM 3peIUIEM!

- Pacnionokute nmo BUAMMOMY OJIECKY ITAHETHI, KOTOPBIE OYyT CUSATh Ha 3TOM Mapa/ie.

PucyHoK:

8 anpe.st 2024r.

. ITos1HOE cOTHEYHOE 3aTMEHHE =

MepkypHnii

" CoJiHIte




8 anpe.st 2024r.

- IMosinoe cotHeYHOE 3aTMEHHE '

FOnunrep Mepkypuii

Benepa
: ) Mapc
" CoJiHne A
N : ;s Carypu

3axanue 6. 3Be3g0naabl.
YcnoBue:

13 nexabps 2023 rona 3emMist IPOXOUT Yepe3 HECKOIBKO METEOPHBIX MOTOKOB. B sicHYIO
HOYb MOXKHO YBHUJETh OOWJIBHBIM 3BE3/I0MAajJ, KOTOPBIM OyaeT ''mponuBaTbes U3
HECKOJBbKHUX CO3BE3JIUM.

Ha pucynke yka3aHbl pajiuaHThl METEOPHBIX MOTOKOB, KOTOpPbIE OyIyT aKTHBHBI B 3Ty
HOYb.

- U3 xakux co3Be3auit OyayT “magath’ 3BE3BI B 3TY HOUB?

- BynyTt nu oHu 3anuThl IyHHBIM cBeToM? B kakoi (aze Oyner JlyHa B 3Ty 3BE3AHYIO
HOYB?



PucyHnok:

13 nexaops

MeTeopHble MOTOKH

Aexabpbckne Neo MWHOpMADI

Koma BeprHmanumabl

13 nexaops

MeTeopHbIe NOTOKH

’ Aexabpockre Neo MyWHoprab

.

.
Koma BepuHmManumabl

o-rmaprasl

remMuHUAbI

o-rmapuasbl

-OpHOHNADI

MoHOUEpoTHADI

X-OpHOHNAbI

MoHouepoTHabl




CITPABOYHBIE TAHHBIE

OcHoBHBIE (pU3HYECKHE U ACTPOHOMHUYECKHE NMOCTOSIHHbIE
I'paBuTanmonHas noctosHHas G = 6.674-107" M xr ¢ 2
CKOpOCTb CBeTa B BakyyMe C = 2.998-10° m/c

Tocrostamast Bombimana k = 1.38-10 m>kr-¢ > K '
YHuBepcaiibHas razoBas noctosinaas # = 8.31 m>kr-¢ K '-momp !
[ocrosianas Creana-Bonbumana 6 = 5.67-10°° kr¢ > K™*
Hocrostmas [Tmanka h = 6.626:10* kr-m*c !

Macca nporona m, = 1.67 10 kr

Macca snextpona M, =9.11-107" kr

DneMeHTapHbIN 3apsia € = 1.602- 107" Kn

ActpoHoMuueckas exuamma 1 a.e. = 1.496-10" m

Iapcexk 1 mk = 206265 a.e. = 3.086:10'° m

[TocTosinnas Xa06ma H = 68 (km/c)/Mnk

Jannbie 0 CostHile

Pamuyc 695 500 kM Macca 1.989:10%° xr
CeerumocTb 3.827-10% Br CnexrtpanbHbiil ki1ace G2
Buaumas 3Be3nHas BeauunHa —26.78™

A6cosoTHast 60IOMEeTpUYECKas 3Be3Has BenunHa +4.72™

IMokasarens pera (B—V) +0.67™

DddexTuBHas remneparypa S800K

Cpennuii ropu30oHTaNbHBIN Mapasiake §.794"

VHTerpatbHbI TOTOK SHEPTUX Ha paccTosHiH 3emmn 1360 Br/m”

[ToTok HEpruM B BUAMMBIX Jydax Ha paccTossHuM 3emiu 600 Br/m*

Jlannbie 0 3emJie

Okcuentpucuter opoutst 0.0167

Tponmueckuit roa 365.24219 cytok

Cpennsist opouTanpHasi CKOpoCcTh 29.8 kM/c

[Tepuon Bpamenus 23 yaca 56 munyT 04 ceKyHAbI

Haxson skBartopa k sxnunrtuke Ha 3moxy 2000 roga: 23° 26’ 21.45"
DKBaTtopuanbHblil paauyc 6378.14 km [Tonsipuslii paguyc 6356.77 km
Macca 5.973-10* xr Cpe/Hsis IIOTHOCTH 5.52 1M
O06bvemHbIl cocTaB aTMochepsl: N; (78%), O, (21%), Ar (~1%).

Jdannbie o JlyHne

Cpennee paccrosinue oT 3emuin 384400 km
MunumanbHOE paccTtosiHre oT 3emiu 356410 kv
MakcumanbsHoe pacctostue ot 3emiau 406700 km
Cpennwuii sxcrieHTpucutet opoutsl 0.055

Hakiion miiockocty opoutsl K axaunTuke 5°09’
Cunepuueckuii (3Be3HbIH) iepro oopamienus 27.321661 cytok
Cunoanueckuii mepuoa obpamienus 29.530588 cytok
Pagnyc 1737 xm

[Tepuon npeneccuu y310B opOouTsl 18.6 net

Macca 7.348-10% kr nn 1/81.3 mMaccs 3emin



Cpenusst mioTHOCTh 3.35 reM

BusyansHoe reomerpudeckoe anboeno 0.12

Buaumas 3Be31Has BEIMYMHA B IOJHONYHUE —12.7"

Bunmast 3Be3/Hast BEIMUYMHA B [IEpBOi/ocieanei yerseptr —10.5™

OUBNYECKHUE XAPAKTEPUCTHUKHU COJTHIA U IIVIAHET

IInanera Macca Pamnyc IInor- [Tepuon Haxknon | I'eo- | Bun.

HOCTh | BpallleHUs | 9KBATOpa | METP. [3BE3/I-
BOKPYT OCH K alb- | Has

IJIOCKOCTH| O€J0 | BEIu-

OpOUTHI gyHa*

KT Macchl KM | paguychl rrem > IpatyChl
3eman 3eman

ComHie 1.989-10°° | 332940 [695500| 109.3 1.41 25.380 cyT 7.25 - |-26.8
Mepkypuit 3.302:10% | 0.05527 | 2439.7 | 0.3829 543 58.646 cyt 0.00 0.10 | 0.1
Benepa 4.869-10°* | 0.81476 | 6051.8 | 0.9488 5.24 |243.019 cyt**| 177.36 | 0.65 | 4.4

3emis 5.973-10** | 1.00000 | 6378.1 | 1.0000 5.52 23.934 gac 23.45 0.37 —

Mapc 6.417-10% | 0.10743 | 3397.2 | 0.5326 3.93 24.623 gac 25.19 0.15 | =2.0
Onurep 1.899-10%7 | 317.94 | 71492 | 11.209 1.33 9.924 yac 3.13 052 | 2.7
Carypn 5.685-10%° | 95.181 | 60268 | 9.4494 0.69 10.656 gac 26.73 0471 04
Vpau 8.683:10% | 14.535 | 25559 | 4.0073 | 1.32 | 17.24gac** | 97.86 | 0.51 | 5.7
HentyHn 1.024-10%° | 17.135 | 24746 | 3.8799 1.64 16.11 gac 28.31 041 | 7.8

* JJIsL HanOOIbIIIEH OJIOHT'allUU BHYTPCHHUX IUIAHCT U CPCAHCTO NIPOTUBOCTOSHNA BHCIIHUX TJIAHCT.

** — oOpaTHOE BpallleHHE.

XAPAKTEPUCTHUKU OPBUT IIVTIAHET

[Inanera | Bonpmas nmomyoch | OxcueHT- | Hakion k [lepuon | Cunoguueckuii
PHUCHUTET |TUIOCKOCTH | OOpaleHus nepuos
SKIUITUKI

MJTH.KM a.e. rpaaycsl CyT
Mepkypuit 579 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT 583.9
3emuis 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
IOnurep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
CatypH 14294 | 9.5388 0.0560 2.488 29.458 ner 378.1
VYpan 2871.0 | 19.1914 | 0.0461 0.774 84.01 ner 369.7
Hentyn 4504.3 | 30.0611 | 0.0097 1.774 164.79 ner 367.5




XAPAKTEPUCTHUKHU HEKOTOPBIX CITZYTHUKOB IIJTAHET

CnytHuk | Macca | Paamyc |IlnotHocts | Pamuyc Ilepuon |I'eomer-| Buaumas
opOUTHl | OOpalieHusi | pud. 3BE3/IHas
anp0eno| BennuuHa*
KT KM r/em® KM CyT m
3emian
JIyna |7.348-10%| 1738 | 334 | 384400 | 27.32166 | 0.12 | -127
Mapc
doboc 1.08:10"°| ~10 2.0 9380 0.31910 | 0.06 11.3
Jleiivoc | 1.8:10" |  ~6 1.7 23460 | 1.26244 | 0.07 12.4
IOnurep
Mo 8.94-10%| 1821 3.53 421800 | 1.769138 | 0.61 5.0
Espora | 4.80-107 | 1561 3.01 671100 | 3.551181 | 0.64 5.3
Tammmen | 1.48:107 | 2634 1.94 1070400 | 7.154553 | 0.42 4.6
Kammicro | 1.08:10% | 2410 1.83 1882800 | 16.68902 | 0.20 5.7
Carypn
Tedust 6.17-10° | 530 0.98 294660 | 1.887802 | 0.9 10.2
Jlnona 1.10-10%' | 562 1.48 377400 | 2.736915 | 0.7 10.4
Pest 231-10°' | 764 1.24 527040 | 4.517500 | 0.7 9.7
Turau 1.35-10% | 2576 1.88 1221850 | 15.94542 | 0.21 8.2
Sner 1.81-10°" | 734 1.09 3560800 | 79.33018 | 0.2 ~11.0
Ypaun
Mupanga |6.59-10" | 236 1.21 129900 | 1.413479 | 0.27 16.3
Apmwns | 1.35-10% | 581 1.59 190900 | 2.520379 | 0.34 14.2
VYmbpwmons | 1.17-10% | 585 1.39 266000 | 4.144177 | 0.18 14.8
Turammst | 3.53:107' | 788 1.71 436300 | 8.705872 | 0.27 13.7
O6epon | 3.01-10°' | 761 1.63 583500 | 13.46324 | 0.24 13.9
HentyHn
Tputon | 2.14:10%| 1353 | 206 | 354800 | 5.87685** | 0.7 |  13.5

* AJI TIOJIHOJTYHUS WK CPEAHETO MPOTUBOCTOAHUSA BHCITHUX TIJIAHCT.
** — oOpaTHOE HaMpaBJICHUE BPAIICHHUS.

®OPMYJIbI IPUBJINKEHHOI'O BBIYUCJIEHUA

sin X = tgX = X;
sin(a + X) = sina + Xcos «;

cos(a + X) = cosa — Xsina;

X
tg(a+x)=tga+———;
cos” a

(1+x)" = 1+nx;

(X <<'1, yrubl BeIpaXaroTcsl B paHaHax).
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