PemieHusi 1 pekoMeHAAlUM 110 OLEHUBAHUIO 32IAHUH IIKOJBHOTO JTana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
5 — 6 kiIacenl

1. Pemienue: 1. «Ilo3aHuii HIOHBCKUI BEYEp», CIEAOBATEILHO, BUIHBI BCE, /Ia’KE€ CPABHUTEIBLHO

ciabble, JIETHUE 3BE3/Ibl, TIOCKOJIBKY YK€ JTOCTATOYHO CTEMHEIO.

2. Oro Bce netHue co3Be3nus: Jlupa, Open, Jlebenp, [epkynec u 3meenocerr.

3. Spue Bcex cusior Bera B Jlupe, Jlene6 B JleGene u Ansraup B Opine, oOpa3ys JleTHe-oceHHMIA
TPEYTOJIbHUK.

Pexomenpanuu mo oueHuBaHuio: | stanm — ommcaHue BO3MOXXHOCTH HAOMIOACHUH —
onieHuBaercs B 2 Oamna. Il stanm onenuBaercs B 3 Oamia, pu 3ToM ynomuHanus Jlupel, Opna u
Jlebens sBnsitorcs obs3arenbHbIMU, a [epkyneca u 3meenocnia — Het. Il stanm onenuBaercs B 3
Oamia (o omHOMY 3a KaXIyl0 3Be31y). YrnoMuHaHue JIeTHe-0CEeHHEro TpeyrojibHUKa He SBISETCS

o0si3atenbHBIM. OTBET 0€3 MOsSICHEHUH olleHUBaeTcs B 3 O6aia (1o OMHOMY 3a Ka)XIyIO 3BE31Y).

2. Pemienue: 1. Jlerom, xorma B camoii 3amaaHoit Touke Poccun, B KanunuHrpaackoi obnacrtu,
ConHIile Be4epoM 3axX0UT, B CaMOM BOCTOYHOM TOuke YUyKOTKM HauMHAETCA HOBBIN JieHb — CoJHIle
NoSIBIISIeTCSL Haja ropu3oHToM. 2. M3-3a Toro, uro ConHIle BUAHO Kak TUCK (a HE KaK TOUKH,
KOTOPBIMHU BUJIHBI 3BE€3]IbI), OHO 3aXOAUT U BOCXOJUT HE MTHOBEHHO, a B TEUEHHE HEKOTOPOIO
BpeMeHd. 3. K ToMy ke COMHEYHBIH CBET paccenBaeTcs B arMocdepe 3emMitd, 4To elle YUTHHSIET
cBeTiIoe BpeMs cyToK. [T0ATOMYy MOXKHO CUMTaTh, YTO B JTFOOOH MOMEHT BPEMEHHU XOTsI OBl B KAKOM-
TO MECTE Ha TePPUTOPUH Hauiel cTpanbl CONMHIE HAXOIUTCA HaJl TOPU3OHTOM.

OTBeT: 113, TO BEpHOE YTBEPKICHUE.

Pexomenganuun no ouenuBanmio: I stan onenuBaerca B 4 Oamwta. M3 HMX 3a MOHMMAaHUE
BUMMoOTo JBMkeHHsT CoJTHIIa BhICTaBiIseTcs 2 Oaia, 3a 3HaHue reorpaduu Poccum — 1 6amn, 3a
yKa3zaHue JeTHero Bpemenu roga — 1 Oamr. Il stam omenuBaercs B 3 Oamna. [lpu atom, ecnu
cpaBHenue CoiHIla co 3Be3gaMu He ommcaHo, To 1 6amn caumaetcs. IIl stan ouenuBaetcst B 1
Oamn. Eciam ke ydacTHHK KpoMe paccessHHs CBeTa B arMocdepe OMHCHIBACT €IIe W SIBICHHE
arMocdepHOi pedpakiuu (Jake HE Ha3bIBas €ro), TO MOXHO J00aBUTH emie 1 Oay, B ciydae
HEMNOJHOTrO onucanus u cHATus 1 Gamna 3a Il stan permenwus. [IpaBunbHBIN 0TBET 06€3 MOsSCHEHUI

OLICHUBAETCA B 2 Oajuia.

3. Pemenne: Jlo Hauana Hamei 3pbl npouwio 100 nonueix net. [locne Havana Hamieut spet — 1
aHBaps | rona — 1o Havana cotoro roga — 1 suBapsa 100 roga — nponwuto 99 nonseix set. Beero
100 + 99 = 199 (zer).

Pexomennanuu no onennBanuio: [lepsas yacts pemeHns oneHuBaeTcs B 3 0asia, a Bropas —



B 5 6amoB. [IpaBunbHbIN OTBET O€3 MOsICHEHUI o1leHnBaeTcs B 3 Oaa.

4. Pemenue: Jlynneie
3aTMEHHS OBIBAIOT IOJIHBIE, KOTJa
Jlyna TOTHOCTBIO BXOOUT B
3€MHYIO TCHb, W YAaCTHBIC, KOIa

Jlyna 3akpbIBaeTcsl TEHbIO 3eMIIU

YaCTUYHO.
Pexomenaanun 1no
OLleHMBAaHMUIO: Kaxx bt BUJT

3aTMeHHs olleHnBaercd B 4 Oaia:

no 1 Oamny BbICTaBIAETCS 3a
ONMCaHWe 3aTMEHus U mo 3 Oayia — 3a yepTexk. EciM ydacTHHK NPHUBOAUT CXEMBbl elle U
COJIHEYHBIX 3aTMEHHUH, TO 32 KaXIyI0 M3 HUX MOXKHO J00aBHTh Mo | Gaity, eciu ke MPUBOAUTCS

TOJLKO OIMKCAHME COJHEUHEIX 3aTMEHUI, TO 100aBisgeTcd He Oonee 1 Gana.



Pemrenusi u pekoMeHIaIUM M0 OLEHMBAHUIO 32JaHUI IIKOJIbHOIO 3Tana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
7 kJaacc

1. Pemenue: 1. «ITo3aHuii HIOHBCKUIA BEYEp», CIEA0BATEIBHO, BUIHBI BCE, JIAXKE CPABHUTEIHLHO
cialble, TIeTHHUE 3BE3/Ibl, IIOCKOIBKY YK€ TOCTATOYHO CTEMHEIIO.

2. Oro Bce netHue co3Be3nus: Jlupa, Open, Jlebens, [epkynec, Ctperner u 3meeHoOCeTI.

3. «KpacHoBaroe cusHue JIoHI0Ha» Ha ceBepe — 3TO 3akaTuBlIeecs noj ropu3oHT CoiHIe,
CJIeIoBaTeNbHO, «HU3Kas JIyHa» Ha 1ore, B TUaMeTpaabHO MPOTUBOMNONIOKHON CONHILY TOUKE — 3TO
MOJIHOJIYHUE.

4. Slpxue 3Be3nsl Bera (o Jlupsl) u Jlene6 (o JleGems) BBICOKO Haj TOPH30HTOM H XOPOIIO
BUIHBL. Anbraup (oo Opia) JOCTaTOYHO SPOK M TaKKe BUACH Jaxe psSAoM C MoiHo JlyHoi.
Crpernenr oueHb HM3KO HaJ TOPH30HTOM, a B [epkyrnece m 3MeeHOCILIE HET OY€Hb SIPKUX 3BE3],
MO3TOMY 3TH CO3BE3/IUs TEPAIOTCS B Oiiecke MonHOoM JIyHbI U TPaKTHUECKH HE BUTHBI.

OtBet: Bera (o Jlupsr), Jlene6 (o JIeGens), Ansranp (o Opia).

Pexomennanuu mno oueHuBanuio: I srtam — ommMcanwe BO3MOXHOCTH HAONMIONCHUM —
onienuBaercs B 1 6amn. II stan oneHnBaercs B 2 Oania Mpu NepeyrcIeHIH BCEX MIECTH CO3BE3IUH.
[Tpu sToM, ecnu ynomuHaroTcs Tonbko Jlupa, Jlebens u Open, To BeicTaBusercs 1 Oamn. Ecmu
BMecTo [Iepkyneca, wnu Crpenbiia, win 3meeHocna ynomunaercs Cesepnas Kopona, To
cymmapssbiit 6amn 3a I atan He uamensiercs. 111 atan onernBaetcs B 2 6aia. I'V stam ornieHuBaeTcs
B 3 Gamna. [Ipu stom, ecnu Ha Il sTane onHO U3 TPyIHO HAOMIOAAEMBIX CO3BE3/IMN 3aMEHSETCS Ha
Cesepuyto Kopony, To k HabmromaemMeiM TpéM spKuUM 3Be3faMm noOasisiercss [emma (o CeBepHoi

Koponsr). OTBeT 6€3 MosiCHEeHH OIleHHBaeTCst B 3 6ayuia (1o 0THOMY 3a KaXIYIO 3BE311Y).

2. Penienue:

Ha skeatope Ha momroce
z

HabGironarens BUAUT, YTO KOJIBIIO HabGmronarens He BUINAT KOJBIO, T. K. OHO
MIPOXOJIUT TOJIOCOM Yepe3 3eHUT HAXOJUTCSI TI0J] TOPU30HTOM

PEKOMCHI[aHI/II/I 10 OICHMBAHMUIO: Ka)I(I[aH II0JIOBMHA PCHICHUA OLCHUBACTCA B 4 oGanna.



OrnucarenbHBIN OTBET 0€3 YepTekelt olleHnBaeTcs B 2 6aia (1o OHOMY 33 KaXKAYIO CUTYAIUIO).

3. Pemenne: KanenaapHslil rox conepkuT 356 CyTOK.
365-1=364,364:4=91
4 necTHHLIBI — 3TO 4 C€30HA, KOJIMYECTBO CTYNEHEK — 3TO KOJIMYECTBO CYTOK B Ka)KJIOM
Ce30He.

Otget: 91 cTyneHbka.

Pexomennannu no oneHuBanuio: [lonnmanue ycTpolicTBa NUpamMHUIbl Kak MOZIENIN KaJleHAaps
(«d4eTplpe JIECTHMIBI, OPUEHTHPOBAHHBIE IO CTOpPOHAM CBETa») OLEHHBaeTcs B 3  Oama.
[TonnmaHue, 4TO ATOT KaJ€HAAph — COJIHEUHBIH, olleHnBaeTcs B 3 Oajuia («OpUEeHTHUPOBAaHHBIE 110
CTOpOHaM cBeTa M OOBbEIMHEHHBbIE HaBEpXy... IUIATHOPMOIl», CIEeAOBaTENbHO, IO COICPKUT
IIOCTOSIHHOE, HO HEYETHOE 4YHCIO CYTOK). Bplumcnenust ouenHuBarorca B 2 Oamta. OtBer 6e3

MOSICHEHHH, HO C BBIYMCIICHUSIMHU, OLICHUBAeTCs B 4 Oasuia, 0e3 BEIYMCICHUM — B 2 Oaa.

4. Pemenne: 1. «Momonoit Mecaun» - 310 JlyHa B ¢a3ze Mexay HOBOJIYHHEM M IEPBOM
YEeTBEPTHIO, OMIKE K IEPBOI YETBEPTH.

2. 3nauut, ConHue HaxoauTcs crpasa ot JIyHsl, B = 90°.

3. CosnHIle BECHOM JIBUXKETCSI OKOJIO TOYKU BECEHHETr0 paBHOJIEHCTBUS, CJIEA0BATENBHO,

4. Jlyna, B = 90° ot ComnHIla, HAXOAUTCS BOJTU3HM TOYKH JIETHETO CONHIICCTOSHHSI — TOW TOUYKH,
rae ConHile OyJeT JIETOM U BBIIIE BCETO MOJIHUMETCS HaJl TOPU30HTOM.

Pexomenaanuu no ouenunBanuio: I stran — onpenenenue ¢aspl JIynsl — oreHuBaetcs B 1
o6amn. Il atan — omnpenenenue B3auMHOro pacnonoxenus Jlynsr u CoiHIa — OIeHHUBaeTCs B 2
o6amma. III stan omenmBaercs B 1 Oamn. IV sram omenwBaercs B 4 Oamna, 3 HHX 2 Oamra
BBICTABIIIETCS 3a OlpeereHue monoxeHus: JlyHsl («BOJIM3M TOYKU JETHETO CONHIECTOSHUS») U
emie 2 Oamia — 3a 00bsICHEHHE HauOObIIeH BBICOTHI HaJ TOpU30HTOM. Eciu ompeneneHa TONBKO

¢aza JlyHsl, a nanpHEIIee penieHrne OTCYTCTBYET, TO MOYKHO OIICHUTH OTBET B 2 OaJuia.



PemieHusi 1 pekoMeHAAlUM 110 OLEHUBAHUIO 32IAHUH IIKOJBHOTO JTana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
8 kuace

1. Pemmienne: 1. 25 nexabps B 18-19 yacoB Beuepa Ha cpefHeil ceBepHOM muUpoTe (IMOYTH KakK y
Hac)

2. caMbIMH SIPKUMHU SBIIAIOTCS 3Be3/bl Opuona, Tenblia, Bozauuero, bimnsuenos, bonbmioro Ica
n Maroro Ilca. Bce onn BuaHbI Ha roro-soctoke u rore. [Ipu 3tom 3Be3a61 OproHa u bombemoro
[1ca Hike ApyTUX, OIUKE K TOPU3OHTY.

3. Ho repoil HaxonuTCs Ha BO3BBIIMIEHHH M MOATOMY BHMJIUT BCE 3BE3]lbl, HAXOMAIIMECS HaL
TOPU30HTOM.

Honosnenue: Menee apkumu siBisitotTcst 3Be31bl [lepces u Aunpomensi, Kaccuonen u Ileraca
Ha I0ro-3armaJjie, a JajueKo Ha 3amaje BUAHbI sipkue 3Be3/bl Jlupsl, Jlebens u Opna.

Pexomenaanuu no onenuBannw: Ompenenenue BpeMeHM U Jarbl HaOmomeHus (m. 1)
orneruBaercs B 1 Oamr [lpu 3ToM yTouHEHHE («IIOYTH KaK y HAC») HE SIBISETCS O0sI3aTEIBHBIM.
[lepeuncnenue Bcex 3MMHUX cO3Be3auil (1. 2) orneHuBaeTcst B 6 6amioB (mo 1 Gammy 3a Kaxkmoe
co3Be3aue). YrouHneHnue (1. 3) omeHuBaeTcs B 1 6a.

JlomonHenue He sIBIseTCs 0053aTeNbHBIM, HO YIIOMIUHAHHUE dTUX CO3BE3IUI BMECTE C YKa3aHUEM
UX TOJOKEHUS HaJl TOPU30HTOM OILIEHWBAeTCs B 2 0ajia, eclid 3UMHHE CO3BE3IMs ONMHMCAHBI HE
MOJTHOCTHIO.

BwmecTo co3Be3auii MOTyT OBITH yKa3aHbI sipkue 3Be31bl: Cupuyc (o bonbmroro Ilca), [Tpomwon
(o Mamnoro Ilca), Anbnebapan (o Tensra), Kanemna (o Bosnuuero), Kactop u [omnyke (o u
brmsueno), Purens u berenbreiize (o u f Opuona). B aToM ciydae oneHuBaHUE TPOU3BOIAUTCS

TaKXKe, KaK IpU yKa3aHUU CO3Be3Aui (11. 2).

2. Pemienne: 1. XBoCT KOMETHI, pa3yBacMblii CBETOBBIM JIaBlieHUEM, HarpasieH oT ConHIa.

2. ComHIle BOCXOAUT BOJIM3H TOUYKH BOCTOKA, @ KOMETa BUHA Ha I0re, T. €. crpaBa oT ConHIa.

3. XBOCT KOMETHI, HanpaBieHHbIH 0T CoJHIIa, OY/IET elle mpasee.

OTBeT: XBOCT KOMETHI HAIIPABJIEH BIPABO.

Pexomenaanuu no ouenuBann: OnpeseneHue NPUUUHB BOBHUKHOBEHUSI KOMETHOTO XBOCTa
(m. 1) onenuBaeTcs B 2 Oamra. OnucaHue B3aMMHOTO pacroiiokeHus CoiHIla U KoMeTsl (1. 2)
orieHuBaercs B 3 6anna. Hampasnenne komeTHoro xBocta (1. 3) orneHuBaercs B 3 6amia. OtBeT 6e3
nosicHeHuit (m. 3) omeHuBaercs B 3 Oamna. Pemenne Takke MOXKeT OBITH MPEICTABICHO B BUIE
pucynka. [Ipy MONTHOM COOTBETCTBHHM TaKOTO PHUCYHKA NPUBEICHHOMY BBIIIE OMHUCAHUIO, OH

OLICHMUBACTCA aHAJIOTHYHO.



3. Pemenne: 1. HoBblil 1eHb, T. €. HOBas /aTa, HAYMHAETCS HA JIMHUN [IEPEMEHBI 1aThl, KOTOpas,
B OCHOBHOM, MPOXOJIUT IO MEepUIMany ¢ poiroroit 180°.

2. IToaTomy Ha 3emuie Bcerga ABe JaThl — OJ(HA CIIpaBa OT JIMHUM NIEPEMEHBI 1AThI, a APyras —
cIieBa.

Pexomennanuu no onennBanuio: Kaxas nojaoBruHa pelieHus oueHuBaercs B 4 6amia. OTBer
0e3 nosicHeHu# (B BUJE 1. 2) oneHuBaeTcs B 4 6aina. Kparkuii oTBeT («B€ JaThbD») OLIEHUBAETCS B

2 Oama.

4. lano: At = 26" = 93600°, ao = 149,6-10°km = 149,6-10° M, m, = 1,673-10 %k,
me=9,11-10"" kr. Eje— ? Egp — ?

2

Pemenue: Ek:ﬂ , v:ﬁ
2 At
149,6-10° M 6
=0 T —1,6-10°w/
93600 ¢ we
9.11:10 'kr-(1,6-10°m/c )’ _
E,.= R Kr2( s MC) =1,16:10 1821>K
—27 6 2
Ekp:1,673 10 KF2(1,6 10°m/c) 21310 Tk

Pexomennanuu mno ouneHuBanuio: 1. 3anuch JaHHBIX W HMCKOMBIX BEJIUYHMH, IEPEBOJ
HEOOXOMMBIX NaHHBIX B cucteMy CU oreHuBaeTcs B 2 Oawia. 2. 3amuch UCXOMHBIX (GopMyn auis
KHHETHYECKOW SHEPTMM W IJisi CKOpOCTH oIlleHuWBaeTrcss B 1 Oamin. 3. BeumcieHne CKOpoOCTH

orieHuBaercs B 1 6ani. 4. BerunciaeHne SHEPTruu OLIEHUBAETCs B 2 Oaa s KaKI0W YaCTHIIBI.



PemieHusi 1 pekoMeHAAlUM 110 OLEHUBAHUIO 32IAHUH IIKOJBHOTO JTana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
9 kiacce

1. Pemienue: 1. 25 nexaOps B momHO4s CoONHIIE HAXOAUTCS B co3Be3auu CTpelnbiia, BO3JIe TOUKH
3UMHETO COJTHLECTOSHUSI.

2. Jlyna B mocnenHeid yerBepTH ocBemieHa CosHueM cieBa M Haxomutcs Ha 90° cmpasa oT
Conxua.

3. B 90° cripaBa OT TOUKH 3UMHETO COJTHIIECTOSHUSI HAXOJAUTCSI TOYKa OCEHHETO PaBHOJACHCTBHS.

4. Jlyna HaXoAuTCs BOJIM3M TOYKH OCEHHETO PAaBHOJCHCTBUS, T. €. B CO3Be31UH JIeBBI.

Pexomennanuu no onennBanuio: Kaxpiii atan pemenus orieHuBaercs B 2 6amna. Oteer 6e3

OSCHEHUI OIIEHMBAETCS B 2 Oaia.

2. Jano: T=3°33, At=10% Te = 1°.

Pemenne: 3a 10 ner 3emns coBepmuT Bokpyr ComnHua %=%=10 MOJTHBIX 00OPOTOB, a
52}
At 10" _
KoMeTa OHKe coBepmuT BOKpyr CosHna T3 33a—3 noiHeIX obopora. [lostomy 3emis u

KOMeTa DHKE OKa3bIBalOTCA TMOYTH B TEX K€ TOYKAX MPOCTPAHCTBA, M 3HAUUT, TAKUMHU K€
CTAHOBATCA YCJIOBUA BUAUMOCTU KOMCTHI C Semin.

PexoMeHIanMu MO0 ONEHUBAHMIO: 3aITMCh JIAHHBIX (JIa)Ke W HETONHAsI, 03 yKa3aHwusl Ieproaa
obOparenust 3emin) orieHuBaeTcs B 2 6amia. [1o 2 Gania BRICTABIsSETCS 3@ BEIYUCICHUE KOJIMUECTBA
00opoToB komeThl M 3emau Bokpyr ComHia. MrtoroBeie 2 Oana BBICTABISIOTCS 3a aHAU3
MOJTYYEHHBIX PE3YJIbTaTOB M C(HOPMYIUPOBAHHBIM BBIBOI. 3aJaHHE MOXET OBITh pemeHo u 0e3
BBIqHCHCHHﬁ, OJHAKO IIpH IPAaBUJIBHOM OIIMCAHWH BCCX OJOTAIIOB JIOTHYCCKUX yMOSaKJ'IIOLIGHI/II\/JI,

PEIICHUEC MOXXHO OICHHUTh aHAJIOTUYHO.

3. lano: / = 2000 kM, Ry = 6378,14 kM.

2w R
Pemenue: /lnmuna skBaropa L = 2nRe , JuInHa AyTu 5KBaTopa B 1° monrorer /= TO;B
2m-6378,14 km
] = > =111,32
0 360 ° oo KM
Hyra [ =2000 kM COOTBETCTBYET I10 1oarore A K:L —2000km 18°

I, 111,32xm
AL = 18° =12
Yem nanplinie OT 3KBaTOpa, TeM OOJBIIEMY YITIy IO JOJTOTe cOoOTBETCTBYeT myra B 2000 kwm.

Taxkum O6p3.30M, MCKAY 3THUMU OCTPOBAMU OoJbIIIEe OJHOI0 4aCoOBOI'0O I10sACA. HOBTOMy Ha OCTpOB



belikep HoBbli1 rog npuxoauT Ha 23 yaca 1o3xe, 4eM Ha ocTpoB PoxaectBa. O4eBUIHO, UTO MEXIY
ATUMH OCTPOBAMU IPOXOAUT JIUHUSI IEPEMEHBI AATHI.

Orteert: Ha 23 Jaca nosxe.

Pexomenpanuu no oueHuBaHuio: [loHMMaHue HampaBJieHUs PELIEHUS U BBIOOP MO3TOMY B
KauecTBE JIOMOJIHUTENBHBIX JIaHHBIX pajnyca 3emiin olieHuBaeTcs B 1 6amul. Beluucienue JUIMHBI
Oyru dKBatopa B 1° ponrotel oneHuBaeTcss B 2 Oaia. BbluMcieHue pasHUIBI  JIOJITOT,
cootBercTBytomeir 2000 kM, omeHuBaercs B 2 Oamra. Ilpu stom 1 Oamnm BeIcTaBiseTcs 3a
BbIUMCIIEHHE yIia (B rpaaycax) v 1 6aml — 3a mepeBol BO BPEMEHHbIE €IUHMIBI M3MEPEHUS.
3aBucuMocTh AM TpU yAaleHUM OT DKBaropa (KauecTBEHHO) oOlLeHHBaeTcs B 1 Oam.
3aKITIOUNTENFHBIA  BBIBOJ OICHHMBaeTcss B 2 Oamma. OTBer 0e3 NOSCHEHWH W BBIYMCICHHNA

oleHnBaeTcd B 2 dajuia.

4. Pemienne: 1. JlyHa KyJIbMUHUPYET, 3HAYUT, OHA HAXOAUTCS HAJ TOUKOM IOTa.

2. IlonHOYs MO MCTUHHOMY COJIHEYHOMY BpEMEHH, cienoBaresibHO, COJIHIIE HAXOAWTCS B
HVDKHEHN KyJbMHMHAIIMM HAJl TOYKOM ceBepa, 3HAUUT

3. Comane u JlyHa pacrmonoxeHsl B JHaMETPaJbHO TPOTHUBOIOJIOKHBIX TOUYKaxX Heoa,
CIIeIOBaTEILHO

4. JlyHa B IOJHOIYHUHU.

Pexomennanuu no oueHuBanni: Kaxnapii myHKT pemieHus oneHuBaetcs B 2 Oamta. OTBer

0e3 MoICHEHNI OLleHUBaeTCs B 2 OaJa.

5. dano: i =90° ¢ —?

h,=90°
hS.K.®:9O 0_cp+6®

Pemenne: = 90°—@+0,=90° = @=9,

—23°26' < 8o < +23°26', cienoBaTeabHO,
—23°26' (roxHBIN TponuK) < (¢ < +23°26' (ceBepHBII TPOITHK)

OtBet: ConHIle OBIBAET B 3¢HUTE U MOXKET OTPAXKaThCs B KOJIOJIIE MEKIY TPOITUKAMHU.

PexoMenaanuu mo oneHUBAHUIO: 3aII1Ch JaHHBIX M HCKOMBIX BEJIMYUH OIICHHUBACTCA B 1 Oam.
Anamusz ¢dopmynbsl BeicoThl CoNHIIA B TOJNACHH, B MOMEHT €ro BEpXHEW KyIbMUHAIIUU, W
ompeeeHUEe TPaHHWI] MHTepBaja reorpad@UuecKux IIUPOT OlleHHBaeTcs B 4 Oamra: 2 Oamra 3a
BBIBOJ] () = 0o, | 0Oayy 3a 3HaHWE TpaHUll HHTepBaia ckioHeHui ConHma u 1 6amn 3a onpenencHue
rpaHMIl NIMPOTHL. 3HAHME HA3BaHUI STHX TeorpaduyecKux mapajieneid ¥ pa3BEpHYTHI OTBET
olieHMBaercs B 2 6ayta, u3 HUX 1 6amnm — 3a Ha3BaHus u 1 Oamna — 3a oTBeT. Pa3BepHyTHIM OTBET
0e3 TOSICHEHWH W BBIYMCICHUN OIlCHWBaeTcs B 3 Oajura, KpaTkuidi oTBeT — B 2 Oama. Ecnnm

Y4aCTHUK peIIacT 3aJady TOJIbKO AJid CEBCPHOI'O IMOJyIIapusa, TO 2 Oamna cuumaetcsa. Ecim npu



TOM YYaCTHHK YyKa3bIBaeT TPAHMIBI J1aT, KOTZa MOXHO HAONIOaTh yKa3aHHOE SIBIEHHE — OT
BECEHHETO paBHOJCHCTBUS 21 Mapra 0 OCEHHEro paBHOAEHCTBHs 23 ceHTsOps, To 1 Oamn
noOasisieTcst. Eciy ydacTHUK NMpHU MOJTHOM MPaBUIBHOM PEIIEHUH YKa3bIBAaeT AaThl (IPaBUIIBHO U

0 MoTymapusM 3emin), To nodasmsieTcs 1 6amn. Beero 8 6amnos.

6. Pemrenne: 1. Kauenu — 3TO MasTHUK, KOTOPBIH JABMKETCS TOA JEHCTBUEM JIByX CHJI: CHIIBI
TSKECTH U CUJIBI YIIPYTOCTH ITOJIBECA.

2. B HEBECOMOCTH BEC OTCYTCTBYET M ITOATOMY OTCYTCTBYET CHJIa YIPYTOCTH.

3. Cuna TsKECTH BCErAa HaIpaBlieHAa K LEHTPY 3€MIIM, [IOATOMY Kadyelud B HEBECOMOCTH HE
pacKauMBarOTCA.

Pexomenganuu nmo oneHMBaHuIO: 1. 1 oleHMBaeTcd B 3 Oajia, . 2 — Takke B 3 Oajnia, 1m. 3

— B 2 6ayuta. OtBeT 0e3 IOSICHEHNH olieHuBaeTcs B 1 Oasmr.



PemieHusi 1 pekoMeHAAlUM 110 OLEHUBAHUIO 32IAHUH IIKOJBHOTO JTana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
10 kaacce

1. Pemienue: 1. 31 nexkaOpsi B TpH yaca HOYM HA BOCTOKE JIOCTATOUHO BBICOKO M3 SIPKHX 3BE3]1
OynyT Tonbko ApkTyp (o Bonomnaca) u 3Be3b1 bonbiioit MenBeuis.

2. Cnuka (o JleBbl) OyzieT oueHb HU3KO HaJl TOpU30HTOM, a Peryn (o JIbBa) Oyner Ha tore.

3. Bcee spxue 3umuaue 38e3a61: Cupuyc (o b. Ica), [Ipormon (o M. Ilca), Kactop u ITomtyke (o
u B bimsnenos), Kanemna (o Bosanuero) u Anpaebapan (o Tenbia) OymyT yxke Ha 3amaje.

4. ApkTyp U cemb ApKux 3Be3 bonbioir Measenuiibl OyayT aBaTh HE CIHMIIKOM MHOTO CBETa,
HO CHEXKHBIE CKYJBIITYpPbI OYyT BUIHBI.

Pexomennanum mno oueHUBAHWIO: 3aJaHUE COCTOMT B ONMMCAHWU 3BE3JHOTO Heba HE «B
CTaH/JapTHON y4eOHOM cUTyalum», T. €. He 1 nekadps, He B 8 yacoB Beuepa u He Ha tore. [lorTomy
OCHOBHBIMU B PEIICHUM SBISIOTCS M. 1 U M. 3 — OHM OIEHMUBAIOTCS B 3 Oasia KaKIblid (J1axe mpu
HETIOJTHOM TIePEYUCIICHUN SPKUX 3UMHUX 3BE3JI, BAKHO YKa3aTh, YTO BCE 3TH 3BE3bl OyIyT Ha

zamaze). I1. 2 u n. 4 onenuBarotcs no 1 6amny. YnomuHanue Apkrypa B 1. 1 00s13aTenbHO.

2. Pemienne: 1. Mepkypuii — HKHSS (BHYTPEHHSS) MJIaHETa M B BUAMMOM JBIKEHUU HE
oTxoauT aaneko ot CONHIIA, CIIeIOBATEIBHO, BeuepoM MepKypurii MOXKeT OBITh TOJIBKO Ha 3amajie.

2. Haunbonee OmaronpusTHbIE yCIOBUS HAOMIONEHUS — 3TO HamOOJee BHICOKOE PACTIOIOKEHUE
TUTAHETHI HaJl TOPU30HTOM, CJIEI0BATEIbHO,

3. Mepkypuii HaxomuTcss BONHM3M CaMOW BBICOKOM TOUKH OJKJIMNTUKH — TOYKH JIETHETO
COJTHIIECTOSTHUS,

4. KOTOpAas BBIIIEC BCETO CTOUT Ha 3arajie BECHOM.

OTBeT: BeCHA.

Pexomenpanuu no oueHuBanuio: II. 1 u m 2 omenuBarorcs mo 1 OGamry, m. 3 u . 4
olnieHMBaTCs 1o 3 6amta. OTBeT 6€3 MOSICHEHUH U JIOTHYECKUX YMO3aKIOUEHUN OLEHUBAETCS B 2

dauia.

3. Pemienue: 1. B ronnaHckoM KajeHAape BUCOKOCHBIM SIBISIETCSA Ka)Ibld 4eTBEpThIM rog. B
TPUTOPUAHCKOM KaJIeHJape HE SIBJSIOTCS BUCOKOCHBIMH T€ CTOJIETHHE TOBI, IJI€ YUCIO COTEH He
nemutcs Ha 4, T. e. 1700, 1800, 1900, 2100 1 . 1.

2. B XX B. pa3Huiia Mex1y IOJIMAHCKUM U TPUTOPUAHCKUM KaJeHAapsMHU cocTaBisiia 13 nHel,
u B XXI B. (mocne 2000 1.) oHa HE U3MEHUIIACH.

3. 2100 1. OymeT BHCOKOCHBIM IO FOJHAHCKOMY KaJEeHIApI0 U MPOCTBIM IO TPUTOPHAHCKOMY.

ITorTomy 1 mapta 2100 r. pa3HHIIa MEXKTy STUMH KaJI€HAAPSIMH COCTABUT 14 CyTOK.



OrtBer: c 1 mapra 2100 .
Pexomenaanuu no ouenuBanuio: I1. 1 onenuBaercs B 2 6amia — mo 1 Gamry 3a onucanwue
kaxaoro kaneHaaps. 1. 2 u n. 3 ouenuBarotcs mo 3 6amia. OTBeT 6€3 MOSICHEHUH OIEHUBAETCS B 2

daJuia.

4. Pemienue: 1. [Tonnas Jlyna quamerpanbHO MpoTuBomnonoxHa ColHiLy.

2. Bo Bpemst kynbMuHanuu nonHas JlyHa HaxoauTcs Haj TOYKOW fora Ha HauOOJbILEH BBICOTE
HaJ| TOPU30HTOM,

3. a JuameTpalbHO MpOoTUBOMONOKHOEe CONHIIE — Ha HaWOONbIIEM PACCTOSSHUU TIOJ
TOPU30HTOM,

4. 9YTO BO3MOXHO TOJBKO 3UMOM, OJIU3 THS 3MMHETO COJHIIECTOSIHHUSL.

OtBert: 3uMOI.

Pexomennanuu no oumenuBanmw: II. 1 — omnucanue B3auMHOro pacnoyiokenust JIyHbl u
ConHila — oreHuBaeTcs B 2 0amia; m. 2 — Takke B 2 Oamia; m. 3 — omnpeneneHue MOI0KEeHUs
Conamnla — oreHuBaeTcs B 3 Oamia; BhIBOA-OTBET (M. 4) oreHuBaercss B 1 Oami, mpu 3TOM
YTOUHEHHE «BO3JIe IHS 3UMHETO COJHIIECTOSIHHSD BecbMa kenaTelbHo. OTBeT 0e3 MOsSCHEeHUM

OLICHUBACTCA B 2 Oaia.

5. dano: ¢ =41°,i=3°23", ¢ =23°26".

Pemenne: UtoOnl Benepa Oblia BUIHA U3 KOJIOALIA, OHA JOJDKHA XOTA Obl B KYJIbMHHAIIUU
IIPOXOJUTH YEPE3 3€HUT.

Oomar = 1 T €=26°49'
hog =90° — @ + domar = 90° —41° + 26°49'
hogx =75°49' < 90°

Benepa He MoXeT ObITh BUJTHA B 3€HUTE, T. €. U3 INIyOOKOTO KOJIOIIA.

OTBeT: yTBEpKICHUE HEBEPHO.

Pexomennanuu no oueHuBaHuio: BriOop nmaHHBIX oneHuBaeTcs B 2 Oamma. Crhenyrommue 2
0ania BBICTABIAIOTCS 3a OMNpEeNieHHne MyTH pelieHus. BulurcieHne MakCHMajibHOTO CKIOHEHUS
Benepsr onenuBaercss B 1 Oamn. Eme 2 6amna — 3a BbIYMCIIEHHE BBICOTHI BeHepsl B BepxHeil
KyabMuHaIMK: 1 Oann — 3a npaBuIbHBIN BBHIOOP (opMysbl U 1| — 3a cOOCTBEHHO BBIUMCIICHHUE.
3akmrounTeNnbHBIH 1 Oamm BBICTABIsAETCS 332  aHaNW3  MOJIYYEHHOTO  pe3yinbrara H

chopmynmupoBaHHbIH 0TBeT. OTBET 0€3 MOSICHEHHWI W BRIYUCIICHUH OIICHUBAETCS B 2 Oasa.

6. lano: D=6m,a=g=9,81 m/c*. v—?

Pemenne: P=mg



ma,. =mg, dy.=g
2
R 22
v=vg R=19,81 m/c>3M=5,42 m/c

OtBert: 19,5 KkM/4.

=3M

PexoMeHIaMU MO OIEHHMBAHUIO: 3alKMCh TAHHBIX M HUCXOMHOW (DOPMYIBI OIICHHBAETCS B 2
Oanna. BeiBog pacuetHoit hopmynbel — 2 Oaiia, BRIYUCICHUS — 2 0aijia, TpUBEACHUE OTBETa K

«yImOOHO-TIOHATHOMY» BUIY — 2 Oasa.



PemieHusi 1 pekoMeHAAlUM 110 OLEHUBAHUIO 32IAHUH IIKOJBHOTO JTana
Bcepoccuiickoii 0TMMIHAABI HIKOJIBLHUKOB 110 acTpoHoMuu 2018-2019 yu. roa
11 knace

1. Pemmienne: 1. 25 nexabps B 18-19 yacoB Beuepa Ha cpefHeil ceBepHOM muUpoTe (IMOYTH KakK y
Hac)

2. caMbIMH SIPKUMHU SBIIAIOTCS 3Be3/bl Opuona, Tenblia, Bozauuero, bimnsuenos, bonbmioro Ica
n Maroro Ilca. Bce onn BuaHbI Ha roro-soctoke u rore. [Ipu 3tom 3Be3a61 OproHa u bombemoro
[1ca Hike ApyTUX, OIUKE K TOPU3OHTY.

3. Ho repoii HaxomauTcs Ha BO3BBILIEHWH W MO3TOMY BHUIUT BCE 3BE3Ibl, HAXOIALIMECS Hal
ropu30HTOM. MeHee sipkuMHu sBIsitOTCS 3Be31bl Ilepcest u Annpomenst, Kaccuonen u Ileraca na
I0r0-3armase, a JaJeKo Ha 3amajie BUIHBI spkue 38e3161 JIupsel, JleGemst u Opaa.

Pexomenmanuu no ouenuBannw: OmpeneneHue BpeMeHM U Jarbl HaOmomeHus (m. 1)
ornienuBaercs B 1 Oami. [lpu 3ToM yTOuHEHHE («IIOUTH KaK y HAc») HE SBISETCS OO0s3aTENbHBIM.
[lepeuncnenue Bcex 3UMHUX cO3Be3AMi (1. 2) oneHuBaercs B 6 6amioB (mo 1 Oamny 3a Kaxkgoe
co3Be3aue). Yrounenue (1. 3) omeHuBaeTcs B 1 6a.

JlomonHenue He siBIseTCs 0053aTENbHBIM, HO YIIOMIUHAHHUE 3TUX CO3BE3IUI BMECTE C YKa3aHUEM
UX TOJOKEHHUS HaJl TOPU30HTOM OLIEHUBAeTCs B 2 0ajia, ecilid 3UMHHME CO3BE3Ms OMMCAaHBI HE
MOJTHOCTHIO.

Bmecto co3Be3nuit MoryT ObITh yka3aHbl sipkue 3Be3zbl: Cupuyc (o bonbmoro Ilca), ITpormon
(oo Mamoro Ilca), Anpnebapan (o Tenbma), Kamemna (o Bo3nudero), Kacrop u Ilomryke (o u B
bnuzuenos), Purens u berensreiize (o u B Opuona). B aToM cnydae orneHHBaHHE MPOU3BOAUTCS

TaK)Ke, KaK IpH yKa3aHUU CO3BE3AUH (II. 2).

2. Pemenue: Ilactymnbelt 3837101 Ha3bIBaeTCsl BeHepa — oHa ObIBaeT BHIHA

1. yrpom niepen Bocxogom ComHiia (KOT/Ia MacTyXH BBITOHSIOT CTa/la Ha MAcTOUIIE) U

2. BeuepoM moce 3axoaa ComHia (Korja macTyXy BeIyT CTajia Mo JoMam).

[TonTBepx)aeHUEM ITOMY SBISETCS TO, YTO 25 nexaOps CBETWIIO ObUIO BUIHO KakK sipKasi 3Be3/a
OUYeHb HU3KO HaJl TOPU30HTOM, a Ha CIEAYIOIIHNH JIeHb, 26 nekalps, yxe He Oblia BUIHA.

Oteert: Benepa.

Pexomennanuu mo ounennBanuio: Kaxiwiii BapuanT BuAMMOCTH BeHepsl ¢ 000CHOBaHUEM
Ha3BaHusi ee [lacTymmbedt 3Be3mol omeHWBaeTcs B 3 Oaiia, a TOATBEPXKIEHHUE ITOTO

HaOIroneHusIM — B 2 6aiuta. OTBeT Oe3 MOSICHEHUN OLIEHUBaeTCs B 2 Oauia.

3. Pemenne: 1. T =365%4222 — rponmueckuii rox, T = 365 — kaneHgapHbIii Toz.

Pasnuna 7 — 7= 09,2422 3a 1 rox.



2. 3a cro ner 09,2422 - 100 = 24922; sra pasHuna HakammBaeTcs nocie 12 gacos ams 21
MaprTa. 3a CTO JIET BECEHHEE PaBHOACHCTBUE NepeMeliaeTcs Ha 15 ampens.

3. BeceHnHee paBHONEHCTBHE IEPEMENIAETCS HA OCEHb, T. €. Ha mojiroda 3a 18245 : 09,2422 =
=753,5 (roma). Yepe3 754 roma BeceHHEE PaBHOJCHCTBHE IIEPEMECTUTCS Ha JaTy OCEHHETO
PaBHOJICHCTBUSI.

Oteert: 15 anpens; 754 rona.

Pexomennanuu no ounennBanuio: I1. 1 — ompeneneHne pa3HUIBI B cUe€Te TPOMUYSCKUMH U
KaJIeHIapHBIMU TOAAMH OlIeHHWBaeTcs B 2 6amia. Ecnu yuacTHUK MCTIONB3YeT HE TPONUYECKUN TOf,
a ronmanckuil (365%25) wam rpuropuanckuii  (36592425), to 1 6Gamn CHUMaercs, HO B
MOCTIETYIOIINX pacyeTax 3Ta OmMOKa He BIUseT Ha pesyiasrar. I1. 2 u 1. 3 omnenuBatotcs B 3 Oana
Kakaeii. Ecom mpu sToM B m. 2 HE YYUTHIBACTCS BEPXHsS KYJbMUHAIMS TOYKH BECEHHETO
paBHOEeHCTBUS (12 "acoB nHs), To 1 Oamn cHumaetcs. B m. 3 1 6amin cHUMaeTcs, €CiIi MOJ0BHUHA
rofia UCIHONb3yeTcs C OKpyriieHneM BHU3. OTBeT 0Oe3 BBIUMCICHHA W TOSCHEHUH (OYEBUIHO,

NpUOTU3UTENHHBIN) OIICHUBAETCS B 3 Oaiia.

4. Pemienue: 1. [Tonnas Jlyna auamerpaibHO MpOoTHUBOMNOI0KHA COHITY.

2. Bo Bpems kynbMuHaIuu noiHas JlyHa HaXoauTCA HaJ TOUYKOM IO0ra Ha HAMMEHBIIEH BBICOTE
HaJ] TOPU30HTOM,

3. a gumameTrpaiabHO NpOTHBOMOJOXKHOe CoONHIlE — O3 TOYKH CeBepa Ha HAWMEHBIIEM
PAcCCTOSIHUM OT 3TOM TOYKH,

4. 94TO BO3MOXHO TOJIBKO JIETOM, OJTU3 JHS JIETHETO CONHIIECTOSHUS.

OtBert: 1€TOM.

Pexomennanuu no oueHuBanmio: II. 1 — omnmcanne B3amMHOrO pacnoyiokeHust JIyHbsl H
Connila — oneHuBaetcs B 2 Oamta; m. 2 — Takke B 2 0amia; 1. 3 — omnpeercHue MOJIOKCHUS
ConHnla — oneHuBaeTcss B 3 0amia; BeIBOA-0TBeT (1. 4) oleHuBaercs B | Oami, mpu STOM
YTOYHEHUE «ONW3 JHS JIETHETO COJHIICCTOSHUS» BechbMa jkenmarenbHO. OTBET 0e3 TOsCHEHUM

omeHnBaeTcd B 2 dajuia.

5. Hano: ¢ =28°40", H=175cm, To = 12". D - ?
Pemenne: 1. B mongens (B MoMeHT BepxHel KyiabMmuHanuu) CosHIE Tak
OJIM3KO K 3€HUTY, YTO JJIMHA TEHU / MEHBIIIE UIMHBI CTYITHH.
2. B peHp nerHero conHuecTOssHUS BblcoTa ConHLIA HaJ TOPU30HTOM
HauOoJbINas, a JJIMHA TEHH — HalMEHbIIIasl. H
3. hoer. = 90° — @ + 60, 60 = 23°26'
hogx = 90° —28°40' + 23°26' = 84°46' h,




4.1=H cos hogx =175 cm - cos 84°,75 = 16 cM, 9TO MEHbIIIE AJTUHBI CTYITHU.

5.3a 1 cyrku cknonenne ConHia usMenserca Ha 23°26' : 909 = 15',63d™', a 3a nenemo — Ha
~ 1°50', yTo MPUBEIET K YBEIMUYCHUIO JIMHBI TEHU HAa 6 CM, CJIEIOBATEIBLHO,

6. Onucanue crpaBeAIUBO OT CEPEANHBI 10 KOHI[A HIOHS.

OTBeT: HIOHB.

Pexomennanuu no ouenuBaHuio: OripesesieHUe JaHHBIX U UCKOMBIX BEJIMYWH, TTOCTPOCHUE
4yepTeka, onpeesieHne HampaBiieHus pemenus (1. 1), BEIOOp aThl JIETHETO COMHIECTOSHUS (11, 2),
BbIUKCIIeHHE BbICOThl CONIHIIA B TOJIJEHb B J€Hb JIETHETO COJHIECTOSHUS (M. 3), BBIYHCICHHE
JUTMHBI TeHU (T1. 4), BEIYKCIICHHE U3MEHEHUs CkIIoHeHHs COJHIIA 332 CYTKH U 32 HEAEIIO U CBI3aHHOE
C 3TUM H3MEHEHHue JUIMHBI TeHH (1. 5), BbIBOJ (1. 6) — Bce nmo 1 Oamry. OTBeT 0€3 MOsSCHEHUI,

yepTerka U BBIUMCIICHUH, B BUJIE «BTOpasl IOJIOBUHA HIOHD — 3 0allia, B BUJIE «UIOHBY — 2 Oaa.

6. lano: a=10g, vo=0,v=vy=11 xkm/c. S—? mi -7

2 2
Penrenne: 1. S§= Y~V
2a
v (11-10°m/c )’

— = =6,17-10°wm
20g  20-9,81m/c”

§'= 617 KM — HepeaJIbHO JIMHHAS MTyIIKA.

2. ma:m§+ﬁ N a '
y:ma=N-—mg
N=ma+mg=m(a+g) mg
N=—P ,P=N=m(a+g)=m(10g+g)=11mg
i=11
mg

OTtBer: 617 xM; 11.
PexoMeHanmu 1O ONEHMBAHUIO: 3amuCh JAHHBIX W WCKOMBIX BEJIMYHH U BBIOOD
JIOTIOJTHUTENIBHBIX JAHHBIX OICHUBAIOTCSI B 2 Oamia. OmnpeneicHWe JIMHBI IYIIKH TaKKe

OLCHUBACTCA B 2 Oamna (aHaJII/I3 MOJTYYCHHOI'O PpE3ylibTaTa HE ABIISICTCA O6$I38.T€J'ILHBIM).

p
Omnpenenenue mneperpy3ku —g onleHuBaeTcs B 4 Oamna: 1 Oany BBICTaBISIETCS 3a YEPTEXK C
m

paccTaHOBKOM CHJI, JCHCTBYIOIIMX HA acCTPOHABTa, U yckopeHuid; 1 6amm — 3a Il 3akon HeroToHa B
BEKTOPHOU (hopMe M B IPOEKIUAX Ha HampaieHus ABwxkeHus; | 6amn — 3a III 3akon HeroroHa u

3a BBIUUCIIEHHUE neperpy3Kku. OTBeT 0e3 BRIYMCICHHN U MOSICHEHUH OIleHUBaeTCs B 2 Oaa.



