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Ob6uue yKkasaHus ons #cropu

XapaKTepMCTI/IKa KOMIIJIEKTa SH,Z[aHI/Iﬁ

PervoHanbHblil sTan onuMmnuaznbl B 2026 romgy IPOBOOAUTCS B [ABa NUCbMEHHBIX Typa.
KoMIuiekT comepskuT 110 8 3aa4 111 y4aCTHUKOB KaXK4,0ro Kiacca. 3aganue N2 6 umeHTUYHO
IIJIST 000MX K/IaCCOB.

HeHsb (TYyp) 3amaun 3a3amauy Bcero
[Tepsbiit (TeopeTnueckuit) N21-5 16 6amnoB 80
BTopoii (ITpakTUYeCKuit) N26-8 20 6amoB 60
MaxkcuMabHbIN pe3yabTaT 140

OpraHusauust padoThI JXIOPU U MOJABEAEHNE UTOTOB

1. JXXwopu ocyuiecTBisieT [OeATelbHOCTb B COOTBETCTBUMM C IyHKTOM 18 IlonokeHust
00 omummnuaze u IyHKTamu 23-30 PernmaMeHTa opraHmsanuyu M TPOBEIEHUS] pPermo-
HaJIbHOTO 9Talla OJMMIIMAAbl. DTU TOKYMEHTbI ONYyOJMKOBAHbI Ha CailTe OJIMMITMAIbI
struve.astroedu.ru.

2. YsieH KIOpHM, OTBETCTBEHHBI 3a IIPOBEPKY KaKoi-mmMbO 3amaum, i obecreyeHmust
eIMHO06pasus MPOBEPKM JOJIKEH ITPOBEPUTDH €€ pellleHye Y 8CeX YYaCTHUKOB COOTBETCTBY-
IOIIEro Kjiacca.

3. Kaxpas samada nmpoBepsieTcsl He3dsucumo OBYMS YieHaMU JKIOPU.

Iy ompeneneHuss OKOHYATe/NbHOM OLIEHKM MpOBepsiBIlMe 3ajauy WieHbl JXIOpPU IMpo-
BOISAT COBMeECTHOe OOCykIeHMe paboT, MO OlleHKe KOTOPbIX BO3HUKIM pasHOIIACHS.
Eciy ycTpaHUTh pa3HOI/Iacusl He yaajaoch, pellleHue MpUHMMAaeT MmpencenaTeb >KIOPU.
ITpu pacxoxkmeHnuu Ha 1 6au1 JOITYCTUMO CUYUTATh OKOHYATEIbHOM HaMOOJIBIIYIO 13 OLIEHOK
6e3 JOTIOTHUTEIBHOTO 0OCYKIEHMSI.

B IMpoTOKOJ 5KI0OpY BHOCUTCSI 00HA COTJIaCOBAaHHAsI OlleHKa 3a 3a/1auy — IieJIoe YMCIIOo.
4. Jlo riogBedeHusI UTOTOB OJIMMIIMAAbI JKIOPY 005I13aHO IIPOBECTM ITO0Ka3 paboT (110 3a1po-
CaM YYaCTHMUKOB) ¥ PACCMOTPETD ameJUISIIINM O HECOTJIACKUM C BhICTaBJIEHHBIMM OasITaMMu.

PaccmoTpeHne aneuisiuy IMIPOBOAUTCS B CIIOKOMHOM M A0OPOKeIaTeIbHO 00CTaHOBKE.
i3MeHeHMe 6a/IJIOB B XOfe IIPOIeTyphl alleJISIIUM He IBJISIeTcs «OpakomM» B paboTe Kiopu!
Kaxcowtti moxcem owubamascs.
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5. Xiopu omnpenpensier mnobemuresneii M TPU3EPOB OMMMIIMAIABI B TIpenenax KBOTHI,
YCTaHOBJIEHHOV PerMoHaJbHbIM OPraHM3aTOPOM, UCXOAS U3 paclipele/ieHs pe3yabTaToB
YUYaCTHMUKOB KaXK[IOTO KJIacca B OTAEIbHOCTH.

PekoMeHayeTcss M30eraTb CUTyallMii, KOTAAa IpaHMIla MEXKOY yYaCTHUMKAMM C Pa3sHbIM
CTaTyCOM ITPOBOJAMTCS ITPY HEOOJIBIIION pa3sHUIIE UTOTOBBIX OAJIIOB.

[Ipu ompenenenuu mobenuTesneil M MPU3EPOB KpaiitHe PeKOMEHAYeTCS UCXOOUTh MUCKIIIO-
YUTETbHO M3 OTHOCUTENBHOIO pacIipefieieHusl pe3yabTaTOB YYaCTHUKOB, 6e3 OmISAKU
Ha TIOTEHIMAJIbHO BO3MOXHBI MaKCMMaJIbHBIN pe3ynbTaT. B wactHocTH, ITomoskeHueM
00 onuMmmae He npedyCMOmpeHsl 02paHuyueHus st IpU3HaHuUS 1T00eauTeIeM U TIPU3e-
POM OJIMMITMA/IbI YUaCTHMKA, HaOpaBiero meHee 50 % oT MakcuMyMa.

IIpMHIIUIIBI OIleHMBAHUS OJIMIMITMATHBIX PaOOT

1. TIpaBWIbHOE pellleHMe OIEHMBAETCS TOJTHBIM Oa/yIOM, MPU 3TOM OHO He 006s3aHO
MOBTOPSITh aBTOPCKOE OYKBAJIbHO MM JIOTMUYECKU. YacTMUYHO BepHOE WM COBEPIIEHHO
HEBEPHOE pellleHVe OLIeHMBAeTCSI COOTBETCTBEHHO YaCTUYHBIM Oa/IJIOM MJIY HYJIEM.

2. PelnneHne yyacTHMKA pa3bMBaeTcsl Ha JIoTMUyecKye 3jieMeHThI (aru). Kaskaplii 13 1maros
OLIEHMBAETCSl HE3aBUCUMO B COOTBETCTBUM C KPUTEPUSIMU, TIPUBEAEHHBIMI M1OC/IE aBTOP-
CKOro perreHus 3agaun. OnjeHKa 3a 3ajauy paBHa CyMMe OLIeHOK 3a KaXKIbli1 U3 KpUTEPUEB.

3a KaskIblii U3 KPUTEPUEB BhICTABIISIETCS Ue/1ds HeompulamesvHas olieHKa. Ecii kpurepuem
nmpegycMOTpeH ImTpad, OH IpUMMeEHsSeTcsl K IIOJTHOM oleHKe 3a kputepwuii. IItpadsr
B IIpee/iax OLHOr0 KpUTepHs CKIALbIBAIOTCS .

3. Kaxmplit KpUTepUit OLleHMBAETCS He3aBUCUMMO. 3a OOHY M TY Xe OIIMOKY y4aCTHMK
He MOKeT ObITh «HaKa3aH» IBaskKAbl.

Tak, ecniu KpuTepuyu TMOJpa3yMeBalOT BbIMIOJIHEHNME TOCAeA0BaTeIbHOCTU eiCTBUIA
M YYaCTHMK JOMYCKaeT OMIMOKY, OlleHKa CHMKAeTCsl TOJIbKO 3a COOTBETCTBYIONIMIA IIIAr,
a Tocienywlie pe3yabTaThl TOMKHBI IEePeCUUThIBATHCS M OIEHUBATHCS Tak, OYATO
MIPOMESKYTOUHbIV OTBET ObLIT ITPABUIbHBIM.

HcknioueHue: et yYaCTHUK TIOMYYWJT M TIPOUTHOPUPOBA 3aBeIOMO abCYpIOHBIN OTBET
(KOHEeUHbIi MV IIPOMEKYTOUHbII), OI€HKA CHIKAETCS 3a BCe CBSI3aHHbIE KPUTEPUM BIUIOTh
10 HYJISL.

“Hampumep, eciu Kputepuii B 3 6a/ia mogpasyMeBaeT BbIUMCIEHME HEKOTOpOyi BeluunuHbl (3 6aja),
Vi TIPY 9TOM YUaCTHUK IOITyCKaeT apubMeTUIECKYIO OIMOKY (—1 6ast), TO UTOroBast OIleHKa 3a 3TOT KPUTEPUit
cocrasisier 2 6asa.
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4. OpI/II‘I/IHa)IbeIe peleHns, He COBIIagaromne C aBTOpCKMMMU, OIeHMBalOTCA 110 aHaJIOTUH,
€C/IM B HUX BO3MOJKHO BbIJEJINTb aHAJIOTMUHbIE IIIAaTr'n.

PerieHne yyacTHMKA MOKET OKa3aTbcs 6osiee 3¢d@eKTMBHBIM, UeM aBTOpPCKoe. B Takom
cJTydae «BbITIaIaloNIe» KPUTEPUM OI[EHMBAIOTCS B TIOJTHOM O0OBEME.

5. Ecmm yyacTHMK COBepIlaeT OINMOKY, He MPeIyCMOTPEHHYIO B KPUTEPUSIX, UJIEH KIOPU
CaMOCTOSITeTbHO oIipefessieT BeIuunHy mrpada.

OlieHKa He CHuMcaemcs 3a IIJIOXOi ToYepK, MOMapKy, HeJOCTAaTKY 0OpPMJIEHUST U TIpoUne
He OTHOCSIIIVECS K CYTY pellleHNs yYaCTHMKA 3JIeMeHTbI, HO MOXKeT ObITh CHMKEeHa 3a 3aIMCh
UYMCJIEHHBIX OTBETOB C 3aBeIOMO aOCypIHOV TOUHOCTBIO.

6. JIns BBICTaB/IeHMSI CIIpaBeIJIMBOI OIEHKM HEeOOXOOMMO YUYeCTb 8CH0 NpoOdenaHHyH
yuacmHukom pabomy. HekoTopsle NpaBUIbHbIE UAEU M IOTaAKM, MMEIOIIe OTHOIIeHMe
K KOPPEeKTHOMY pelIeHMuI0 3aJaui, MOTYT ObITh OIlEHEHbI CYMMapHO B 1-2 Gayia maxke
IIPY OTCYTCTBUYM KOHKPETHBIX TIPOABMKEHMIA.

7. He ol1eHMBAIOTCS 37IeMEHTHI, He MMeIol[/ie OTHOIIIEHMS K pellleHNI0 KOHKPeTHO 3ajaun:
OTBJIeU€HHbIe (haKThl M MPOM3BOIbHBIE (popMysbl. OJHAKO eciay MpaBUIbHOE pellleHle
COIEpPKUT HeoOsI3aTeNbHbIE IOMOMHEHMUSI M KOMMEHTApuUM C TIpyobIMU (PU3MUECKUMU
M aCTPOHOMMYECKMMU OIIMOKaMM, OlleHKa MOXKeT ObITh CHIKEHa.

8. UjeHbl KIOpM MOTYT OOPaTUTBHCS 3a KOHCY/JbTalMeili B MeTOAUYECKYI0 KOMMCCHUIO
OJIMMITMAIBI TI0 afpecy struve@astroedu.ru.



7 KJacc.
letb 8mopoli
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7.6 Crtpax u Ykac B Jlac-CtpyByce

Ha cHuMMKe sKpaHa M3 KOMIIbIOTEpHOTro IiaHetapusi Stellarium m3o00pak€éH BuI Heba

C OOHOTO U3 CMyTHMKOB Mapca. SIpkasi 3Be3pa cieBa HemaneKko ot Peryna — ConHile.
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Puc. 1: Cumynsiinst Heb6a Ipy HAOMIOIEHMM C OJJHOTO U3 CITYyTHMKOB Mapca (HeraTuB)

a)
6)
B)

1)

"3 CIIYTHUKOB.

Kakue 3011akaabHble CO3Be3IMsI XOTsI ObI YaCTUUHO TTOTMaau Ha puc. 1?

KakoBa cpenHsisi MPOTSI)KEHHOCTD 30IMaKaJIbHOT'O CO3BEe3AUS BIOJb SKIUIITUKA?
Wcnonb3ysl maHHbIE O CIYTHMKAxXx Mapca (tabmuua 1) u, mpu HeoOXOOMMOCTH,
3aroTOBKY uepTexa (puc. 2), HalauTe, mofg Kakum yriaom Mapc BUAEH C KaKAOro

OmpepenuTe Mo MUMEIOLIMMCS TaHHBIM, Ha KAKOM CITYTHMKE HaXOAUTCS HAO/II0aTeb.
BBISICHUTE, MOXET JIM OJHUM U3 OBYX SIPKUX OOBEKTOB, 0003HAUEHHBIX Ha puc. 1
3HAKOM «?», ObITb MepKypuii.
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biaHk omsemos

a) 3omuaxaynbHble co3pe3ausi: JIeB, Pak, Bansuennl, Tener, OBeH, PbIObI.

6) I'pamycoB Ha co3Besmme: 30°.

Ob6ocHosanue: Ha 13 30mMaKaIbHBIX CO3BE3IMIA MPUXOAUTCS 360° SKIUIITUKHA,

TO eCTb B cpemgHeM 360°/13 ~ 28° ~ 30° Ha co3Be3pue.

B) Ta6nuia 1: CnytHuku Mapca
Pagnyc OpﬁuTil_ CpengHuii Buaymbiii yriioBon
CIIyTHUK | OpOUTBI /IDHbIN auamMeTp Macca pasmep Mapca
nepuop,
KM CYT. KM KT rpanycel (°)
®o6oc 9377.2 0.3189 22.5 1.07 - 106 43
Heitmoc 23458 1.2624 12.4 1.48-101 17
n

Henmoc

Puc. 2: OnipeneneHue yrnoBoro pasmepa Mapca

r) Hab6mopartens Ha

o doboce

0 Jeiimoce

O6ocHosaHue: COOTHOCUM YIJIOBOH pa3mep Mapca co cpeHeit TPOTSKEHHOCThIO

3011aKaJIbHOTO CO3Be3AMsT — AVCK Mapca 3akpbii 661 1.5-2 co3Be3ausl.

o) MoskeT v 3TO ObITh MepKypuii?

o /la

o Her
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Bo3MoykHOe penienue:

a) ComHue HaxoauTcs B co3Be3nuu JIbBa (Ha puc. 1 oTmeueHa sipyaiiiias 3se3aa — Peryin).
Boiie u nmpasee, BAO0JIb SKIUIITUKMA MOKHO 3aMeTUTD Apyrue 304MaKaJlbHble CO3Be3Ms:

e Pax (rme HaxomsITCS SIpKe OOBEKThI CO 3HAKaAMM «?»),

* biamsuensr (rogmcat Ilomtyke — f bansHenos),

o Tenen (AnbgebapaH BMecTe C MOAIMMUCHIO U [lesiabl MOUTH CKPbUINCH 32 MapcoMm),
» OBeH (acTepu3M 3aMeTeH B IIpaBOM BEpPXHEM YTTy U300paskeHMsI),

» PBIOBI (COBCEM KPAEIIKOM, «<XBOCTAMM» CITPaBa).

Puc. 3: COOTBeTCTBYIOLIVIT YUaCTOK IKIUIITUKHA

0) OKJIMIITMKA IIPOXOOUT uepe3 13 co3Be3amii, Ha3bIBaeMbIX 30AMaKaaAbHbIMM. COBpeMeH-
Hble TPaHUIIbI 30AMaKAJbHBIX CO3BE3AMI1 ObUIM YCTAaHOBJIEHbI Ha reHepabHO accambiiee
MexXmyHapoJHOTO aCTPOHOMMYECKOro cow3a B 1928 rogy u, 3ameTM, He UMEIOT HUYEro
0611ero co 3HaKamu 3oamakal.

Ha 360° skIUIITUKY IpUX0auTcs: 13 co3Be3anii, To ecTb B cpemgHeM 360°/13 ~ 28° ~ 30°
Ha co3Besayue. Heyuyér 3MeeHocIla B uMcile 30aMaKadbHbIX CO3Be3[IMi1 CYyIIeCTBEHHO
Ha OTBeT He Mnosauser: 360°/12 = 30°.

THanpumep, ConHile HaxonuTcsi B CKOpPIMOHe Bcero 7 IHeit B TeyeHue rofa, a B 3MeeHoclie — 18 fHeii,
HO 3MeeHOCeI] B UMC/I0 «KIAaCCMUeCKMX» 3HAKOB 30//1aKa He BXOJIUT, U3-3a Yero BO3HMKAeT IyTaHuIIa.
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B) [Iyig ompepesneHus] BUOMMOTO YIJIOBOrO pasmMepa Mapca [jisi HaGomaTesneii Ha ero
CIYTHMKAX JOCTAaTOYHO BOCIIOIb30BATHCS 3aTOTOBKOJI UepTexKa.

V3mepum nuHeiikoitt: nuamerp Mapca Ha uepmexce dyy = 41 mm. B To Xe Bpems
"3 CIPAaBOYHBIX JAaHHBIX M3BECTHO, 4TO pamuyc Mapca Ry = 3.40 TbIC. KM, guamMeTtp
Dy = 2Ry = 6.80 ThIC. KM.

BBIUMCIMM pacCTOSTHMS OT IIleHTpa Mapca g0 Kaskaoro U3 CIIYTHUKOB HA Uepmedice:

T@ZdM-g—3=41MMX%~57MM;
R .
T’HZdM-D—f/IZZHMMX%%VIZMM.

3necb Rop u Ry — paanyc op6utel @oboca 1 [leiimoca COOTBETCTBEHHO.

OcTasioch OTMETUTD MOJIOKEeHMSI CITyTHUKOB B MacliiiTabe uepTeska, IOCTPOUTD KacaTelbHbie
K IucKy Mapca jayum 3peHusi U USMEPUTh COOTBETCTBYIOLIME YIJIbI, IOJ, KOTOPBIMU BUAEH
Mapc (puc. 2):

dp = 430; an ~ 17°.

BO3MOXHO OTBETUTb Ha BOIPOC AHAJUMTUUYECKM (3arOTOBKA uepTexxa Ipejsaraaach
y4aCTHMKAM, HO UCIT0/Ib30BaTh €€ He 00s13aTebHO!).

Buaumblii co CITyTHUKA YITIOBOM pasmep Mapca BBIYMCIUM UCXOOS U3 TOTO, UTO pasuyc Map-
ca Ry sBJgeTCs MPOTUBOJIEKALIMM YITIOBOMY paanycy Mapca f KaTeTOM B IIPSIMOYTOJIbHOM
TPeyroJibHMKE IIPU I'UITOTEeHY3€e, paBHOM pagnycy OpOMTHI CITyTHUKA (PUC. 4):

R
a =2 = 2arcsin ?M

CnyTHUKK

Puc. 4: K pacuéry yrinosoro pasmepa Mapca

HIpuBenéHHbIe pasMepbl COOTBETCTBYIOT IIe4aTy YCI0BMS 3afauM Ha aucte A4 ¢ macmra6om 100 %.
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HOHCTaHOBKaHBpaMETpOBCHYTHMKOBﬂaéT

. Rum . 3.40 i ..
ag = 2 arcsin Ro 2 arcsin 938 = 42.5° ~ 43°;

=16.7° = 17°.

a = 2arcsin R—M = 2 arcsin
A Ry 23.46

[TpubnkeHne MasbIx YIJIOB (CM., HaIlpuMep, pellieHue 3amaun 7.4(a)) B paMKax JaHHOI
3aJlauM TOXe IAET IpueMJieMble 10 TOYHOCTU Pe3y/IbTaThl:

o Dv ... 68
Qo = 360° - 5 g = 3607 X 5T ~ 427

. Dv . . 680 . .,
an ~ 360 InRy = 360° X g ez = 16.6° ~ 17°,

r) [Ins oTBeTa Ha IOCTaBJIEHHbBI BOMPOC HEOOXOAMMO BOCIIONb30BAThCS pe3yabTaTaMu,
TOJTyYeHHbIMM paHee IIPY BbIMOJIHEHUM YacTeii 3agaun (6) u (B).

CooTHeCEM BUAMMBIN pa3Mep Aucka Mapca ¢ pOTSHKEHHOCTBIO 304MaKaIbHbIX CO3BE3IMI
(B cpegaeM 30° Ha co3Be3aue). BumHo, uTo ayck Mapca 3akpbii 0b1 1.5—-2 co3Be3musi.

L ¥
 [opnyKe
L =

Npouuon
e

Peryn,
e -

Kanonyc

Puc. 5: Cumynsiuys He6a 1mpy HabII0IeHUM C OOHOTO M3 CITyTHMKOB Mapca



V OnumMnuapa WKoNbHUKOB N0 acTpoHOMMK uMenun B. 4. CtpyBe. PervoHanbHbIi 3Tan 11

Takast cuTyalusi COOTBETCTBYeT HabOmomeHuio ¢ doboca: 43°/30° ~ 1.5 cospe3mus.
C eiimoca Mapc BeIIsien 661 3aMeTHO MeHblie: 17°/30° ~ 0.5 co3Be3nus.

[lns1 onpeesieHNs YIJIOBOTO MaciiTaba m306paskeHMs] BO3MOXKHO BOCIIOIb30BaThCS U JIPY-
MMM COOOpaKeHUSIMU, HalTpUMep:

e OTMETUTb IPUMEPHOE IIOJIOKeHMEe TOYKM JIETHEro COJIHLIeCTOSIHMS (Ha TpaHuILie
biusHenoB 1 Tenblla) U BeCeHHero paBHOLEHCTBUSA (CIIpaBa, (Jlerka 3a IpaHuULein
Kajzpa, IIOJ, <«TOJIOBOV» 3amajHoil PbIObI) — YIJIOBOE PACCTOSIHME MEXKOY HUMU
cocrasisiet 90°, a muck Mapca nmpuMepHO BIBOE MEHbIIIE;

e BCIIOMHUTb, UTO HeGeCHbIN 3KBATOP MPOXOANUT uyTh Hap [Tosicom OproHa, a ceBepHee
(Bprmie) OpMoHA HAXOAMUTCSI TOYKA JIETHETO COJHIIECTOSIHUS (CKJIOHeHMe +23.5°).
Mapc 3aBeomMo (TIOUTH BJIBO€) O6OJIbIlIEe 3TOTO PACCTOSIHUS;

e J TaK Janee.

n) UsBecTHO, yTO Ipu HabMOogeHUM ¢ 3eMyin MepKypuit, 6mskaiimast K ComHIy IiaHeTa,
Hab/oaeTcsl AOBOJMBHO HeNaJeko OT OHeBHOro cBeTwuia. I[lockombKy Mapc nmasblie
ot ConHIia, uem 3emJst, Mepkypuit ¢ Mapca (M CITyTHMKOB Mapca) Io/IsKeH ObITh BUIEH elllé
6mke K CoHILY.

OmnpeneneHye MakKCMMAaJIbHOTO YIJIOBOTO paccTosiHus Mepkypust ot CoyHIIa HA MapCuUaH-
CKOM Hebe B CYIIHOCTM He OTVIMYAETCs OT 3a/1a4M OIpee/ieHus YIJIOBOro pa3mepa Mapca,
BUIVIMOTO C €T0 CITyTHUKOB:

Mepkypu#

Mapc

Puc. 6: K pacuéty MmakcuMaabHOM 3710HTanuu Mepkypus

JommycTyMO BHOBb IIOCTPOUTD YEPTEX B MacCIITabe 1 M3MePUTD 3, HEIIOCPeICTBEHHO 100
MIPOMU3BECTU aHAJIOTMUHbBIE BbIUNC/IEHUSI:

= arcsin fMe _ arcsin w
B am B 1.52
pe 09 [T
- o _AMe _ o .
~ 360 o = 300 X T8
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OObeKkThl Ha WM300pakKeHUM HAXOASTCS CAMIIKOM najeko oT CosHIla, Ha YIJIOBOM

paccTosHuM mnopsimka 30°. 3HAuMT, HUM OOUH M3 OOBEKTOB, OTMEUYEHHBIX 3HAKOM «?»,

Mepkypuem He siBiasieTcsi. (B geiictsutenbHocT 310 BeHepa u FOniurep.)

Kpurepun oueHuBaHuUS (* — IIPUBOAUTCS Ha OJIaHKe pelIeHMs):

(2) 30AMAKATBHBIC CO3BBEBIMSI. . ..o e ooveeteeeneeeeeanneeeeaaneeeeeannseeenanneeenns

Ob6ocHosaHue He mpebyemcsi.

al. BepHO YKA3aHBI 5—6 COBBE3IMIM « oo vvvteeeteeeeeteeenneeneennenneanneanans 3
® BepHO YKA3AHBL 3—4 CO3BE30USL . . oo v e e e ee e et eieeeanannnnns 2
® BepHO YKA3aHBL 1—2 CO3BE30USI. .. oo v e eeeae et eeeeaieaeaaannnns 1

® 30 KAXO0€ JIUUIHEE CO3BE30UE . . . v v e e e ee et e aeeeateeaeaaeeaneaneannans -1,

Ho He meHvuie 0 6annos 3a kpumepuii al

(0) ITIpOTSKEHHOCTD 30MAKATBHOTO CO3BBE3IMS . . . ..o v eveeeeeaneeanennanannnnnn

1. OTBET € [27°%; 300 e e ettt e e et ettt et et et e et eianaans 2
02. KOPPEKTHOE OOOCHOBAHME . . v v ee e eteeteeeeeeeaneaneaneanseanaaneannenns 1

(B) VITIOBBIE PA3ZMeEPBI MapPCa . ....coi ittt et

B1l. OTBETHI C ITOTPEITHOCTHIO HE 00IEE £2° ...\ttt e iieenraennannns 2+2

B2, & OIIMCAHME METOMA « « v v ev et e tteee e etaneeesnneeeenneeeennneeennneeeenanaes 2
B 3asucumocmu om 6vl0paHH020 Memoodd, OYeHUBarmcs uepmexc, gopmyul,
pacuémosl u m.n. bannel 8vicmasasiomcs 3a memod, KOmopwlli no3eonsiem
onpedenums UCKOMble 8eUUUHBL C PA3YMHOLl MOUHOCMBIO.

(r) MeCTOMOIOKEHME HAGIOMATEIIM . . . .o eeveeeeneeneeaneananeananenneneaneneennn

Tl OTBET — DOBOC . .o ttet ettt ettt ettt et e ettt eaneennenn, 1

T2, OOOCHOBAHME . . v v vttt teeeeee e eteeeene e eeaneeaneeanseenneeaneennnns 2
3acuumeieaemcs 10b60e KoppekmHoe 000CHO8AHUE, CBSI3AHHOE C OUEHKOl
y2/108020 macuimaoa.

() TIOMCRYM MEPKYPHS . . . . .oottt ettt ettt ettt e e et eaaeeeaanneeeanannns

b0 RO L = T At = () 1
IO2. % BerumciieHue win OlieHKa MakKCMMaJIbHOM 370HTanu Mepkypus. .. ..... 3
b0 TR O 1 Yo Yed 2 (0] 212 47 (<P 1

3acuumsigaemcs n1060e KoppekmHoe 000CHO8AHUE, C883AHHOE C OUEHKOL
y2/108020 Macuimaoa.
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7.7 Kpaii ByJIKAaHOB U reiisepoB

[IpoBenu mpenBapuUTeNbHBI pacuer

[0 pe3ylbTaTaM TeonMHAMMUYECKUX

HabmogeHni. OKa3aaoch, UTO BCE MbI

HEIJIOXO TaK IT0eXaJin...

Kamuamckuti ¢punuan ®UI] ETC PAH

B pesynabTaTe CUMIBHOIO 3eMiIeTpsiceHms, Ipousoreniiero 30 uionst 2025 ropa, roskHas

YyacTh MOayocTpoBa KaMuaTka CIBMHY/IACh Ha I0TO-BOCTOK. [IJIMHA M HaIIpaB/IeHNe CTPEeJIKU

Ha puc. 7 XapaKTepU3YyIOT BEJIMUYMHY U HalIpaBJIEHME CMEILIeHN ITIOBEPXHOCTHA.

a) OHpe,ELeHI/ITe BEJIMUMHY MaKCMMaJIbHOTO CABUTA ITOBEPXHOCTHA.

6) OrmnpenmenuTte MacuITab KapThl, TO €CTh OTHOIIEHME COOTBETCTBYIOIIMX PACCTOSTHUI

Ha KapTe ¥ Ha MeCTHOCTU (HarpuMmep, 1 : 1000 000).

B) OmnpegenuTe oTHOIIEeHME OaMHbI 50-71 reorpadnyeckoi mapaieny K JJIMHe 3e MHOTO

3KBaATOpa.

r) Kak M3MeHnI0Ch MeCTHOEe COJTHEYHOE BpeMs B I03KHOM YaCTy MOayoCcTpoBa? Beruuc-

JINTE BEJIMUYMHY USMEHEeHM OJId TOUKHA, B KOTOpOf/i 9TO M3MeHEeHNMEe MaKCMMaJIbHO.

55° 00’ ; : \ ; _ L
= N \\\\5
$ ] \
&
g N
S N
o
=
S|
=
52°30" §| oo
[e'e)
11 MM
—_—
500 MM
50° 00" 1L
= / 150 MM Ionzoma eocmouHas
152° 30/ 155° 00’ 157° 30’ 160° 00’ 162° 30° 165° 00’

Puc. 7: Kapra cMmeleHMi1 B I0XKHOM 4acTu rosyocTpoBa KamuaTtka

KamuaTckuit punmman ®UIL ET'C PAH, t.me/kbgsras/5723. AmanTpoBaHO IJ1s ITeYaTH

167° 30/
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biaHk omsemos

a) MaxkcuMasbHbIV COBUT Ha KapTe 4.0 ¢cM, 4TO cooTBeTCTBYeT 1.8 M.

6) Macmrtab kaptbi: 1 : 6700 000.
Pacuém: 5° mmpoTbl — 8.3 cM Ha KapTe — 555 KM Ha ITOBEPXHOCTY 3eMJIN.
CnenmoBarenbHO, 1 CM Ha KapTe COOTBETCTBYET 67 KM.

B) Inuxa napamienu 50° 0.6,
InuHa skBaTopa

I‘) MecTHOe COTHEeUHOe BpeMsd Cpa3y I1ocdjie CaBura
v, YBEJIMYNIIOCH O YMEeHbHIINJIOCh 0O He M3MeHUJIOCh

MaxkcumanbHoe nsmenedue: 0.005 c.

Bo3mosxHOe pelueHue:

a) IIpexne Bcero, oTMeTMM, YTO HAa PUCYHKE OSHOBPEMEHHO MUCIIONb3YIOTCS OBa BUIA
MacirTaba: MaciITab HerocpeaCTBEHHO CaMOt Kapmol, 3alaHHbIN CeTKO reorpaduueckmnx
KOOPIMHAT, ¥ MaclITab cmeweHust (c0suza) 3eMHOI TOBEPXHOCTM, 3aJaHHbIN IJIMHON
CTPEJIOK.

MaxkcuMaIbHbIM COBUT COOTBETCTBYET CTPEJIKe HamOOJIbINel IJIMHBI Ha puc. 7. Bocmosnb-
3yeMcsl TMHENKOM, UTOObl M3MEPUTh €€ IIMHY U IJIMHY CTPeIKu-3TajioHa. B pesynbraTe
M3MepeHuii moaydaeM®: IyIMHA CTPeJKM-3Ta/lOHa HA Kapme paBHa 11 MM, Hamboble
ctpenku — 40 mm. Tak Kak CTpesiKa-3TaJlOH COOTBETCTBYET CABUTY 3€MHOI MMOBEPXHOCTU
Ha 500 MM, mosfygaeMm, YTO MaKCHMMaJIbHbIN CABUT COCTAaBUII

500 MMX% ~1.8-10° MM = 1.8 M.

6) [nuHa reorpaduueckoit mapauienu 3aBUCUT OT IIMPOThI: OHA MaKCMMaibHa Ha 9KBa-
TOpe ¥ YMeHbIIIaeTCcsl A0 Hy/IS K ITo/iFocaM. OTO 3HAUMT, UTO 1° IONTOThI Ha pa3HbIX IMIMPOTaX
COOTBETCTBYET Pa3HbIM pacCTOSIHMSIM. [ToaTOMY [IJisI oTipeesieHMs MaciiTaba KapThl OymeM
MCIIO/Ib30BaTh AYTY MepuAMaHa.

$TIpuBenéHHbIe pa3Mephbl COOTBETCTBYIOT IIe4aTy YCI0BMS 3afauM Ha aucte A4 ¢ macmra6om 100 %.
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M3mepum 5° mIMPOTHI MO ITKase Ha KapTe. OHM COOTBETCTBYIOT 8.3 cM. B To ke Bpems 5°

3€MHOI'0 MepuaaHa COOTBETCTBYIOT

59 2nx 6371 km
360° 360°

2TIRg - X 5% =111 km/° X 5° = 555 km.

CnemoBartenbHO, 1 CM Ha KapTe COOTBeTCTBYeT 555 km/8.3 ~ 67 km = 6700000 cm
Ha rmoBepxHocTyu 3emian. Maciitab kaptsl — 1 : 6 700 000.

B) 3amertum, uto 50° c. 1. — 9TO MMPOTa I0KHOI YacT KamuaTku, KoTopas M300paskeHa
Ha KapTe. M3Mepum 5° mosroTsl 1o 1ikajge Ha Kapte. B 15° monrorsl — 15.0 cm (M3MepsiTh
MaKCMMaJIbHO AOCTYIIHbIN AMana3oH — XOPOoIlasi IPaKTUKa, 3TO MOXET BJIMSTh HA TOYHOCTh

e3y/IbTaTa), 3HAUUT, B 5° Joarorsl — 5.0 cM.
b b

B mpubmmokeHuy mapoobpasHoit 3ewsM yiMHA 3KBATOpa paBHA JIMHE MeEPUAMAHA,
5° monroThl Ha 9KBATOpPe TaKKe COOTBETCTBOBa/IM GbI Ha KapTe 8.3 cm. Torma

Inuua napawtenu 50° 5.0
= — =~ 0.6.
InuHa skBaTopa 8.3

IMomtoc

B3 KamuaTku

DKBaTop

Puc. 8: K onpenenennio oMbl napauienn 50°

3HaKOMble C TPUTOHOMETPUUECKMMM (QYHKUMSIMU MOTYT PaCCUUTATh TOUHBIN OTBET

He MCIOJIb3Ys KapTy:

IymHa mapannenu 50°  2nr Recos¢

= = = = 50° ~ 0.64.
InvHa 3KkBaTopa 2TRg Reg oS =cos

OTBeThI pa3oUUIMCh IPUMEPHO Ha 5 %, YTO BITOJTHE COOTBETCTBYET KaK ITOrPEITHOCTY HAIINX
M3MepeHMii, TaK U JIETKOMY MCKa>KeHMIO KapThl.

CXO3KYIO OI[€HKY BO3MOJXKHO ITOJTyYUTb, OLIEHUB 7 / Rg HETIOCPEICTBEHHO, VICTIOTHUB YEPTEKX,

aHaJIOTMYHBIN puc. 8.
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o) MecTHOe colHeuHOoe BpeMsi HermocpeCTBeHHO CBSI3aHO C IOITOTO MecTa HabIIoIeHuS.
3eMJIs1 BpaljaeTcs C 3arajia Ha BOCTOK. YeM BOCTOYHee ITyHKT, TeM OOJIbllle er0 MeCcTHOe
BpeMs. KamuaTka cIOBMHY/Iach Ha IOTO-BOCTOK, €€ [OJroTa yBeauuwiach, a 3HAUMT,
YBEJIMYMUIIOCH VI MEeCTHOe BpeMsl.

PacchTaeM, Ha CKOJIbKO MMEHHO. [Jis1 3TOT0 U3MepUM BEJIMUMHY MaKCMMaJ/JIbHOI'O CaABHUra,
Impom3omennero B BOCTOYHOM HaIIpaBJI€eHUU (I/IHbIMI/I CJIOBaMM, UBMEPUM IJIMHY npoeKkuuu
COOTBGTCTBYIOI.LIEﬁ CTpEJIKM Ha IMapaJljieib — TOPU3OHTAJIbHYIO OCb). Ona paBHa 3.2 CM,

YTO COOTBETCTBYET

3.2 3.2
OSMXH ~ 18MX4—0 ~ 1.4 m.

PaHee BbIUMCIIEHO, UTO 1° MepuauaHa cooTBeTCcTBYeT 111 KM, a 1° maTuaecsTon mapanienn
(C yY4ETOM HaMAEHHOr0 OTHOLIEHUS IJIMHBI Iapasijiesiv K IjiHe skBatopa) — 111 km x 0.6 =
67 kM. COOTBETCTBYIOIIEE M3MEeHEeHe TONTOThI

14m

T x1°~(2.1-107%)°.
67103 m ( )

ITpu «06x0me» 3eMJu T10 MapasIyIei Ha MOJTHOM Kpyre (360° monroTsl) Haberaet pasHuIlA
B 24 yaca. 3Ha4YUT, B JAHHOM CJIy4yae M3MeHeHMe MEeCTHOTO BpEMEHM COCTaBJIsSIET

(2.1-107%)°

= .107% 4 ~ 0. .
360° =14-10"°49~0.005c

249 X

Kputepun ouneHuBaHUsI (x — MPUBOIUTCS HA OJIaHKe pelieHus):

(@) COBUT TTIOBEPXHOCTM . . .« et eeeeeeeeeaeeeeeeaneeeeeaneeeeaaaneeeeaanneesaanneeenns 4
al. MakcuMaJbHbINM CABUT Ha KapTe € [3.8; 4.2] CM ..o vvieiiii i, 2
a2. CoOTBETCTBYET € [1.5; 2. 3] M ittt et ie e 2

() JAY E= T 114 e o0 51 0 1 5 6
61. VM3mepeHo: 5° mmpoTsl o mKaie Ha Kapte € [80; 86| MM ................. 2
62. Beruncieno: 5° B kumomMeTpax € [540; 570 KM .....covvvneiininiinnan.., 2
03. 1 CM HA KAPTE B KMJIOMETPAX + « e v v e e eeeeeeeeneeneenneaneensenneaneeneennen 1

Hcxo0s u3 pe3ynomamoes usmepeHuti u pacuémos yuacmuuka.
04. YKA3aHME MACIITAOA KAPTDBI .« . vt v e eteeneeneeaeeaneaneaneeaneaneeneennenns 1
BrumamenvHee ¢ Konuuecmaom Hyeti!
e Pesynvmam He oKpy2/1€H 00 2—3 3HAUAWUX UUPP . .. ..o ovvevnn.... -1
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(6= I8, 070 6 WO URS 788 0 €102 1) 6 (=) 7 (A 4
Bl. & OIIMCAHIE METOMA « « v v ettt ettteeeeteeeeesnneeeennneeennneeennneeeennnans 2
JIo00ii pasymHelll 8apuaHm: usmepeHue wWKaivl 007120m HA Kapme, OUEHKA
paduyca napannenu no uepmexcy 3emiu, MOUHblE BbIUUCAEHUS U M. 0.
Bannst 8sicmasnsiomes 3a memod, KOmopwlii n0360Jsiem onpeodenums UCKOMble
8e/IUUUHBL C PA3YMHOL MOYHOCMBIO.
B2. OtHomieHMe MJINH € [0.58; 0.66] ....oviiiiiii it ii i 2

o 3a Kax)0yr JUWHIOW0 3HAUAUYI0 UUPPY, HAUUHAA C4-Ti .. ........ -1,
HO He MeHblue 0 6annos 3a kpumepuii 82.

(B) COJTHEUHOE@ BPCMSI . . .. oot teteteeeaeeeeeeaaeeeeaaaneeeeaaaneeeeaanneeeeanneeenns 6
Bl. BPeMS YBEIIMUMIIOCD .« o ot ettt ettt et e et e e et eeeiieeeeaannaenannns 2
B2. x lI3MepeHMe caBura BIoJIb rapajienu Ha KapTe € [29; 35] MM........... 1

e Eciu ucnonv3yemcs nosiHolli coguez (8Kawuaowjuti MepuduoHaIbHy0 KOMNOHEHMY),
Oanbl He gbicmasasiomcs. lansHetiwas paboma 3acuumosiéaemcs 8 NOJHOU Mepe.

B3. * KOppeKTHbIN PACYET UBMEHEHMS TOMTOTBI « v v v v e e eeeeeennneanneeeeennnn 1
o Yuacmuuk moxcem 00se0uHUMb 31MOM Waz co c1e0yUUM; 8 CIyude 8epHbIX (hopmyn
Kpumeputi NOJIHOCMbIO 3ACHUMbIBACICSL.

B4. *x KOppeKkTHbIII pacyeéT M3MeHEeHMS MEeCTHOTO BpeMeHMU C IOTPEIIHOCTbHIO
HE 00J1CC 0.00L Covvttttt ettt e e e e e e e e 2
BovluucneHue ocHO8b18aemMcst Ha paHee NOJIyUeHHbIX Pe3ybmamax.

o 3a Kax)0yr JUWHIW0 3HAUAUWYI0 UUPPY, HAUUHAA C4-Ti .. ........ -1,
Ho He meHbue 0 6anno8 3a kpumeputi 64.

PekomMeHayeTcsi nmpoBepuTh (pakTMUecKuii macmrad medatu! Ecm yomoBust 6nu1n
pacrieyaTanbl He B 100-IpoLieHTHOM Maciitabe, STaJIOHHbIE OTBEThI BO BCEX KPUTEPUSIX,
CBSI3aHHbBIX C U3MEPEHMSIMU Ha PUCYHKe, ITIePeCUYMUTHIBAIOTCS ITPOITOPIMOHAIbHO.
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7.8 Cusan, Crux, cusiin Ho HeCTepIMMBbIM CTasI 671ecK
Kpecrta, uTo MbI FOKHBIM 30BEM.

I'pynna «Apus», «llmunw»,
My3. B. [lybunuma, cn. M. ITywKuHoii

B Tabnuiie 2 puBemeHbl PACCTOSIHUS ¥ OT 3eMJIM A0 YeThIPEX SIpyUaiillivX 3BE3[, CO3BE3AS
IOkHbI KpecT, 06pasyrommux OqHOMMEHHBI acTepusM, U KoianmdyecTBa (OTOHOB (YaCTHIL
ceta) N OT 3THX 3BE€31O U OT Beru, peructpupyemble OOHMM U TeM >Xe Ha3eMHbIM
dboromeTpom 3a PUKCHMPOBAHHBI POMEKYTOK BpeMEHM.

a) Yro spue Ha 3eMHOM Hebe: Bera mim acrepusm KOskHbIii KpecT?

Yem pasbiie HAXOOUTCS 3Be314a, TeM MEHbIIIe (bOTOHOB OT Heé NpUXOOUT Ha TY JKe IVIOMadb.
I/ISBeCTHO, YUTO pPe3yjJbTaT M3MEPEHUI (l)OTOMETpa O6paTHO IMPOIIOpLHMOHAJIEH KBaApaTy
paCcCTOAHMA 0O MCTOUYHIMKA CBEeTa:

k
N:r—z,

rae k — HeKOTOPbIi MOCTOSIHHBIN KO3(PDULIMEeHT, XapaKTepU3YIOIii MICTOUHMUK.

6) Kakas 3Be3ma B acTepusme OymeT camoii SIpKOii, eCiu IMPOJIeTeTh B CTOPOHY KOsKHOTO
Kpecra 20 napcekoB?

B) IlocMoTpMM Ha KakKAyro M3 3BE€3[ C HEKOTOPOTO OAMHAKOBOI'O pacCTOSIHUS R, MHOTO
60JIbIIIETO pa3MepOB KaxkAoi M3 3TUX 3BE31. Kakast 3Be31a OKaskeTCsI caMo¥i SIpKO¥i?
3aBUCUT JIX OTBET OT R?
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biaHk omsemos

Tabnuma 2: Pacctostuus u sHeprum ajist 3Bé31 FOskHoro Kpecra

3Be3na 7, IK N g, IIK Ng NR=1nx

AKpyKc (a Cru) 99 |4.92-10°| 79 |7.73-10° | 4.82-101°

Bekpykc (3 Cru) | 85 |3.16-10°| 65 | 5.40-10° | 2.28-101°

Takpykc (y Cru) | 27 | 2.31-10° 7 3.44-107 | 1.68-10°

Tlexpyke (6 Cru) | 106 | 7.7-10° | 86 | 1.17-10°| 8.65-10°

Bera (a Lyr) 1.00-107 | — —
a) Yro sipue Ha 3eMHOM Hebe? O Bera o I0xubiit Kpect
Pacuém: 4.92-10°+3.16-10° + 2.31-10° + 7.7 - 10° = 11.16 - 10° > 1.00 - 10” .
————
Y. ¢potoHoB oT 3831 IOkHOro Kpecra oT Bern

6) Kaxkas 3Be3ma OymeT caMoii SIpKO¥A, ey mpuomm3nuThes Ha 20 mapcekoB?
O« Cru o B Cru « y Cru o6 Cru

Pesynemamot pacuémos npueedeHst 8 cmosbuyax rg u Ng mabauust 2.

2
Pacuémusie popmynsi: rg=r —200K; Ng=N - (ri) .
6

B) Kakas 3Be3ma oKaxkeTCsl CaMO¥ SIpKOV C HEKOTOPOTO OAVMHAKOBOTO PACCTOSTHUS R?
“ a Cru OB Cru oy Cru o6 Cru

Pesynemamot pacuémos npueedeHst 8 cmosibye Nr—1 nx madnauyst 2.

2
Pacuémnsie popmynsi: R =11nK; Ng =N - (%) .

3aBUCUT JIX OTBET HA BOIIPOC OT R? o /la « Hert

O6ocHosaHue: OTHOIIEHMe II0TOKOB (DOTOHOB [jis1 JI060i maphbl 3BE3J,, OTHECEHHBIX

1 2
Ngp N R N7
Ha paBHOEe pacCTosiHMe R, He 3aBUCUT OT R; — = 5= R
Ngr 2 79 Nyr
Ny - 7 2
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Bo3MoykHOe penienue:

a) UYem sipue 3Be3ma, TemM Oosbiie (GOTOHOB peructpupyer doromerp. Paccumraem,
CKOJIbKO (DOTOHOB IIPUXOOUT OTO BceX 3BE3n acrepusma HOxkHblii Kpect B cymme.
[t ymo6cTBa BhIpa3uM pe3yibTaT B MUWIIMOHAX (DOTOHOB:

Ncrux = (4.92 + 3.16 + 2.31 + 0.77) - 10% = 11.16 mH HOTOHOB.

[Ipu sToM oT Beru 3a TO ke BpeMsl perMCTpupyeTcs ToJbKO 10 MUIMOHOB (OTOHOB.
CootBeTcTBeHHO, IOkHbIN KpecT sipue Beru.

6) Bbipasum konuuecTBO (OTOHOB Ng, KOTOpoe 3aperucrpupyetr ¢GoTomeTp, ecin
OKaKeTCsI Ha PaCCTOSIHUM 7'g OT COOTBETCTBYIOIIEN 3Be3/bI:

2
= N6=N-(L) ,
6

rae rg = r — 20 K.

Hanpumep, nis Akpykca (o Cru) rony4daem:

76,0 = 99 K — 20 IK = 79 1K,

2
Ng o, =4.92- 10° x (3—2) ~ 7.73 - 10° hoToHOB.

Pe3ynbTaThl BIUKMCIEHMIT BHeCeHbI B Tabuily 2. [Tocie nepemeineHus: B cTopoHy FOskHOTO
Kpecra Ha 20 K camoii sipkoii 3Be310ii okaskeTcss F'akpyke (y Cru), ub€ Ny MaKCHMAaJIbHO.

B) Ilo aHajormm MbI MOKEM pPacCUMTATh KOJIMUECTBO (POTOHOB, COOTBETCTBYIOIIEE
pacCTOSTHUIO R:
7\ 2
Nk=N-(g)-
3aMeTMM, 4YTO OTHOIIEHMEe IIOTOKOB (POTOHOB MJisl JIFOOOV mMmaphbl 3BE3J, OTHECEHHBIX
Ha OOMHAKOBOE PacCTOSIHME R, He 3aBMCUT OT KOHKPETHOIO 3HaYeHus R:

N (1Y)
Ngi 1 (}_() Nir}

- 2 " N2
Ng,2 Ny - (7’_2) Nar;
R

Torma pacyéTbl MOKHO TTPOU3BECTM [IJIs1 TI0O60TO R, HampuMmep, yooO6HO B3SIThb R = 1 TK.
Pe3ynbTaThl pacu€TOB IIpUBEAEHbI B Tabmuiie 2.
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3amMeTM MeXIy MpPOYMM, UTO TaKOe OTHOIIeHMEe IMOTOKOB XapaKTepu3yeT OTHOIIEeHMe
CBeTUMOCTeM 3B€31. B camom pgene,

ki _ ka . Nr1 Kk

Nr1 =

Wtak, mpu Habmogennu 38€31 I0skHoro KpecTa ¢ paBHOTO pacCTOSTHUS CaMOi1 SIPKO M3 HUX
oynet AKpykc (a Cru), a [akpyKc OKaXkeTCsl caMoit TyCKJIO¥ 3Be3/0Ji B acTepu3Me.

Kpurepuu oueHuBaHus :

(@) IOKHBIM KpecT M Bera . ... ..ot i i ettt et eeaaeeenns 3
al. OTBeT — FOKHBIN KPeCT. ...ttt et et eeieeees 1
Q2. KOPPEKTHBIM PACUET . .. e ettt eeteeeeeeeaeeeeeeeaeeeaneennneeaneennnennns 2
(0) TIPUMOMVDKEHME HA 20 TTK . . .. oottt et te i ee e ee e eeeeaeeeeeeneananeanaananennnn 9
O R Ok T Bl 05 o 1
62. BBIUMCIEHNE HOBBIX PACCTOSTHIMM 6 v v v eveeeeeeeneeeeneeenneeanseanneenns 2
o OuwUOKA 8 0OHOM U3 BHAUEHUTL « « o v v e veeeaeeeeeeaeaeannannans -1
o OuwubKAa 8 08YX U O0TIEE HAUCHUSIX « . v v eve e eeeeeeneaneaneannnns -2
03. PacuETHAS DOPMYITA JITIT NG « v v eeeeeeeeeeeieeeeeeaeeieananeanennannn 2

Yuacmuux moxcem ewipasums Ng uepe3 N, r u rg aubo cpazy nodcmasumo
8 hopmyny rg = r — 20 nk.

04. BBIUMCITIEHME TIOTOKOB NG « vt v veeteeeeteeeeeeteneeneneanennaneanannns 1x4
Hcxo05 u3 paccmosiHutl, NoJlyueHHbIX YUACMHUKOM.

(B) CPABHEHUE CBETUIMOCTEI . . . ..o et ttteteeaeeeeeeaneeeeeanneeesannneeseannneennns 8
Bl., OTBOT — (@ ClU. ettt ittt ettt ettt et aanneeannns 1
B2. PacuéTHAs QOPMYITA JJTIST INR -« v veeeeeeeteeteeeeteeeeeaeeenneneaneneanans 1
B3. BBIUMCIIEHME TIOTOKOB INR « o vt ttitee ettt ttieeeeeeeeeeeeennnnnnnnnnn 2

YuacmHuk moxcem 8b16pams it060e R, 3mo He 8/1usiem Ha OUeHKY; npu 1060om R
00/1#cHO 8bINONHAMBCA NR o - Nrg i NR,y i Nrs~29:14:1:5.

e OuwUOKA 8 0OHOM U3 3HAUEHULE « v o v v e ee e e e eaeeaeeeaneanennnns -1

o OuwubKAa 8 0BYX U 00JICE BHAUCHUSIX « .o e v v e eeeeeeeeaneaneannnnnnn -2
B4. 3aBMCMMOCTb BbIOOpA caMOii IPKOJ 3Be311bI OT R: OTBET — HET............ 1
B5. O60CHOBaHME HE3ABUCUMOCTM OTBETAOT R .o vvii i it iiiieinieannns 3

e Ecau yuacmHuk 060CHO8bI8AEM HE3a8UCUMOCMb 0Meemad pacuémom
07151 08YX U 60J1ee PA3IUUHBIX 3HAYEHUTI R . ............coiieinn... 1



8 Kaacc.
letb 8mopoli
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8.6 Crpax u Vkac B JIac-CTpyByce

Ha cHuMMKe sKpaHa M3 KOMIIbIOTEpHOTro IiaHetapusi Stellarium m3o00pak€éH BuI Heba

C OOHOTO U3 CMyTHMKOB Mapca. SIpkasi 3Be3pa cieBa HemaneKko ot Peryna — ConHile.

.- : : - w

‘I'[opnykc ) j B g '
el . »
: . 3 o
? oz~ ®5K )
? ' : _ ) -.Eére.nbreﬁ‘?"
Mpoumron N
¢ v T
P . . ¢ Pure.
: . ;
Cupuyc A
. .P )’- o
. e LA
R T." . -
'- 3 KaHonyc

Puc. 9: Cumynsiiinst Heb6a Ipy HAOMIOIEHMM C OJJHOTO U3 CITyTHUMKOB Mapca (HeraTuB)

a)
6)
B)

1)

"3 CIIYTHUKOB.

Kakue 3011akaabHble CO3Be3/IMsI XOTsI ObI YaCTUUHO TTOTMaau Ha puc. 9?

KakoBa cpenHsIs IPOTSI)KEHHOCTb 300MaKaJIbHOTO CO3BE3AMS BAOIb SKIUIITUKA?
Wcronb3ysl maHHble O COyTHMKax Mapca (tabmuia 3) u, mpu HeoOXOAMMOCTH,
3arotoBKy ueprexa (puc. 10), HaiguTe, MOA KakKuUM yIjioMm Mapc BUAEH C KaKAOro

OmpepenuTe Mo MUMEIOLIMMCS TaHHBIM, Ha KAKOM CITYTHMKE HaXOAUTCS HAO/II0aTeb.
BhISICHMUTE, MOXET JIM OOHUM U3 ABYX SIPKMX OOBEKTOB, 0003HAUEHHBIX Ha puc. 9
3HAKOM «?», ObITb MepKypuii.
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biaHk omsemos

a) 3ommakanbHble co3pe3nus: Jles, Pak, biausuensl, Tenern, OBeH, PbIObI.

6) I'pamycoB Ha co3Besnue: 30°.

ObocHosaHue: Ha 13 30aMaKaIbHBIX CO3BE3NIA MPUXOAUTCS 360° SKIUIITUKHA,

TO eCTb B cpegHeM 360°/13 ~ 28° ~ 30° Ha co3Be3/ue.

B) Tabnuua 3: CnyTHMKM Mapca
Paguyc OpﬁMTil- CpepHuii Buanmblii yriioBoii
CIIyTHUK | OpOUTBI /IDHBIN auamMeTp Macca pasmep Mapca
nepmoz,
KM CYT. KM KT rpanycel (°)
®o6oc 9377.2 0.3189 22.5 1.07 - 10%¢ 43
Hevimoc 23458 1.2624 12.4 1.48-101 17
rn

Henmoc

Puc. 10: Onipenenenne yrnosoro pasmepa Mapca

r) HabGmogartenb Ha

o dobdoce

O Heiimoce

Ob6ocHosaHue: COOTHOCUM YITIOBOI pa3Mep Mapca co cpefgHeit MPOTSKEHHOCTHIO

30[IMaKaJIbHOTO CO3Be3aust — mucK Mapca 3akpbut ObI 1.5-2 co3Be3aus.

o) MoskeT vt 3TO 6bITh MepKypuii?

Cm. peweHue 3adauu 7.6, cmpaHuua 6.

o a

o Her
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8.7 CrapuuoK-mIapOBUUYOK

OmnpenensiTh PacCTOSIHMS 10 JaJIEKMX 0OBHEKTOB BeCbMa HEIPOCTO, IMO3TOMY IPUIYMaHO
IOBOJIBHO MHOTO METOIOB OUeHKU PAacCTOSTHUI AJisT 06BEKTOB pa3sHOTo Tuia. Tak, cyiie-
CTBOBAJIO MHEHME, YTO IIIapOBbIE 3BE3AHbIE CKOTIEHMS 00J1a1al0T IPUMEPHO OIMHAKOBBIMU
MIPOCTPAHCTBEHHBIMM pasMepaMMu, IIO3TOMY 110 BUIMMOMY YIJIOBOMY pasmepy (IuaMeTpy)
MOYKHO OLIEHUTh PACCTOSIHME O TAKOTO CKOTUIeHMs. B Tabnuile 4 mpuBeIeHbl U3MepeHHble
PaCCTOSTHUS ¥ BUIMMbIE YIJTIOBbIE OMaMeTPhI [IJISI HEKOTOPBIX IAPOBbIX CKOIIIEHMUIA.

a) BbrumcianTe iMHeHbIE paanyChl CKOTUIeHMI. OTipeneniTe CKOTUIEHMS C HaMOOIbIIUM
Y HaMMEHbIIM JIMHEeHbIMU paguycaMmiu. BepHO v mpearionoxkeHne, 4To MapoBbie
CKOIUIEHUSI UMEIOT TIPMMEPHO OAMHAKOBBIE JIMHEHbIe pa3Mepbl?

6) IlocTpoiiTe rpadmK 3aBUCUMOCTM YIJIOBOTO pa3Mepa CKOIUIEHMSI OT PaCCTOSTHUS
(puc. 11). Kakyio 3aBMCMMOCTb ITOKa3biBaeT HaHeCEHHAs Ha 3aroTOBKy rpaduka
KpuBas?

B) IIpeamnonoxum, cKoIieHue obiaiaeT cCpeIHMM JIJis BBIOOpKM pasmepoM. Kakos 6yzmeT
ero yIJIOBO¥ IyamMeTp Ipu HabMoaeHuu ¢ paccTosTHMS 50 ThICSTY CBETOBBIX JIeT?

r) XapaKTepHOe KOJIMYeCTBO 3BE37, B IIAPOBOM 3BE3JHOM CKOILIEHMM coCTaBsieT ~ 10°.
O1uleHMTe CpeIHIO KOHILIEHTPALMIO 3BE31 B cKoIieHMM Pal 2.
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biaHk omsemos

a) Pesynemamuol pacuémos cm. 8 mabauue 4.

HaumeHbiinit pagnuyc:

HaMOOBIINII pagnycC:

BepHo nu nipegnonoxenue?

o /Ja « Hert

ckorienue M 22 — 15 ¢B. n1eT;

ckoruiee M 19 — 69 cB. j1erT.

Ob6ocHosaHue: MUHMMAIbHbBIN ¥ MaKCMMaJbHbBIN pa3Mep CKOIUIEHMS B BIOOpKe

OT/INYAIOTCSI Oojiee ueM B 4 pas3a.

Tabnuiia 4: HekoTopble mapoBbie 3BE3MHbIe CKOILIeHMSI MneuHoro [Tyt

Cronmerme | s | yon.wyren () | emoner | cmoner
M 22 3.2 32 30 15
M 15 10.3 18 54 27
M4 6.16 35 63 31
M5 7.5 23 50 25
Pal 2 90 1.9 50 25
Pal 12 64 2.9 54 27
M9 25.8 12 90 45
M 55 17.3 19 96 48
M 62 22.5 15 98 49
M 72 54.7 6.6 105 53
NGC 1261 53.1 6.8 105 53
M 28 18.3 11.2 60 30
M 30 26.0 11 83 42
M 69 29.7 10.8 93 47
M 75 67.5 6.8 134 67
M 12 16.0 16 74 37
M 14 30.3 11 97 48
M19 28.0 17 138 69
M 56 32.9 8.8 84 42
M 80 32.6 10 95 47
NGC 6569 35.5 7.0 72 36




V OnuMnunaga WKoNbHUKOB No acTpoHoMun umenn B. 4. Crpyse. PervoHanbHbIM 3Tan

27

6) 3aBUCMMOCTbD, TOKa3aHHAsI KPMBOJ: YITIOBOJI pasMep IapoOBOTO 3BE3THOTO CKOTIIEHMSI

paguycom 69 cB. jieT (aameTpom 138 CB. jieT) B 3aBUCUMOCTU OT PACCTOSTHUS 0 CKOTIJIEHUS.

I S|
@

I e S

|

W

[O)
v

’

[N
(e)

25

20

[

15

M YITJTIOBOU OMaMeTpP CKOIIJIEHMS,

10

o

Buayumsl

o

LI N

10

o

Puc. 11: 3aBUCcMMOCTD YIVIOBOTO pasMepa CKOIUIEHUS OT PaCCTOSTHUS 40 CKOTIJIEHUS

L s B O S B O B B O B B B B B B B B

20 30 40

50 60 70 80

Paccrosinue o CKOILJIeHMs, ThIC. CB. JIET

B) Cpenmuuit pasmep: 82 c¢B. roga; yrioBoit pasmep c 50 TbicC. CB. jieT: 5.6’.

Pacuém: cp. pasmep (D) =

YIJIOBO¥ pasmep ff =

Cymma cronbua «[Inamerp» 1725 cB. et

Komn-Bo ckomenmit 21
o <D> _ o 82 —_ o __ 4
360 ooy = 360 Xan50x1000_0'094 =5.6".

r) O6wém Pal 2 ~ 6.5 - 10* (cB. neT)?; xoHueHTpauus ~ 1.5/(cB. net)3.

Pacuémest: 06bém V

= %DgaIZ = % x (50 cB. neT)3 ~ 6.5 - 10* (cB. 11€T)3;
10° 10°

KOHLIEHTpaLVs 1 =

V 65 10* (cB. n1eT)3

~ 1.5/(cB. rom)>.

T

90

T T T T

100

~ 82 CcB. roaa;
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Puc. 12: lllapoBoe 3B€3aH0e ckorieHne M 13 B I'epkyiece
Actpodororpadus: Chuck Ayoub (Wikimedia Commons)

Bo3MmoykHOe penienue:

a) IllapoBsie 3BE3MHbBIE CKOTUIEHMSI 001a0a0T MajbIMM YIJIOBBIMM pa3MepaMy, TTO3TOMY
MOYKHO BOCITOJTb30BaTbhCsI MPUOIVKEHMEM MaJIbIX YIJTIOB (CM., HAlIpUMep, pellieHue 3aJaun
7.4(a)). YI7I0BOI AyaMeTp CKOIUIEHWS

D
B =360° —,
21tr
rae D — JIMHEeMHBIN AuaMeTp CKOIUIEHWSI, ¥ — paccTosiHMe A0 Hero. CieloBaTenbHO,

p

D= 3607

- 2mr.

VIo6HO moayunTh GOPMYITY IJIsT TTOACTAHOBKYM UMCAEHHBIX 3HAUYEHUI C YUYETOM eIVHMUIL
M3MepeHMs BeIMUYMH B Tabauiie 4:

Bl

D [CB. HET] = m

- 21 - v [ThIC. cB. JeT] - 1000 = 0.2909 - B ['] - r [TbIC. CB. n€eT].

CoOTBeTCTBEHHO, paauyc ckorieHus R = D/2. Pe3ynbTaTbl BbIUMC/IIEHUIA BHECEHBI
B Tabmuily 4. [IoCKONbKY MOHSITHE pajuyca (OuameTpa) IapoBOro 3BE3THOTO CKOTIEHUS
BeCbMa YCUIOBHO, yV CKOIIJIEHUS] HET YETKOV rpaHuilbl (puc. 12), IpOBOAUTb BbIUMCIEHUS
c 6osiee yem ABYMSI 3HaKaMy ObIJIO ObI KpaiiHe 6€30TBETCTBEHHO.
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CkorieHre ¢ HauMeHbIMM pagmycom — M 22 (15 cB. ner), ¢ Hambonpmum — M 19
(69 cB. neT). Ix pasmepsl OT/IMUaOTCS 6osiee yeM B 4 pasa, U 3TO, Cy/s 1o Tabiuile, BOBCe
He (JIy4allHOCTbh. 3HAUMUT, TMIIOTEe3a O MPUMEPHOM OOVMHAKOBOCTU JIMHEMHBIX pa3MepOB
1IapPOBbIX 3BE3IHBIX CKOIJIEHM)I HEBepHa.

6) Hanecém Touku (r;p) Ha rpaduk (puc. 11).

3amMeTuM, YTO Ha OTMEUEHHOJ KPUBOI JIEKUT OJJHA TOYKA, COOTBETCTBYIOIAS CKOTIEHUIO
M 19, umeronieMy HaMbGONbIINIT paguyc B BbIOOpPKe (69 cB. yieT). [IpakTUUeCcKM HaA ITOI Ke
KPMBOIJ1 JIEXXUT elllé ogHa Touka (M 75, paguyc 67 cB. j1eT).

MO>KHO 3aMETUTh, UYTO 3Ta KPMBasi OTpaskaeT 06paTHYIO MPOIIOPILMOHATbHYIO 3aBUCUMOCTb.
B camom gere,

ro = 28 TBIC. CB. JIET B(ro) = 17';

B(r) = 34" = B(ro) X 2;
B(r) =~ 11.3" = B(ro) X %;
B(r)=17.5"=B(ro) X 3

UT.O.

r = 14 ThIC. CB. JIeT = rg X

NI DNI|—

r = 42 ThIC. CB. JIET = 1y X

1111

r = 56 TBIC. CB. JIeT = g X 2

3HAUUT, TOYKM 3TOM KPUBOM OTPAKAlOT 3aBUCMMOCTb BUAMMOIO YIJIOBOrO pa3mepa
CKOIUIEHUSI 3aJaHHOTO paauyca NPy PasjIMYHbIX PACCTOSHUSX A0 HAOIIOZaTeIs.
Pasmep ckoruieHnss cooTBeTcTBYeT pasmepy M 19 (paguyc 69 c¢B. siet, nuametp 138 cB. n1eT).

B) CpemHmuii pasmep (OMameTp) CKOIUIEHMSI HaigEéM KakK cpeaHee apudmermdyeckoe
cronbua «JInameTp» TabINUIIbI 4:

_ D1+D2+-"+D21
B 21

(D) ~ 82 cB. ropa.

[ HaXOXOeHUsI BUOAMMOTO YIJIOBOTO pa3Mepa TaKOTO CKOIUIEHMSI TIpU HaOII0meHUN
¢ paccTtostHUs r = 50 THIC. CB. JIET BOCIIOIIb3YEMCS paHee MOTyuYeHHOV (hopMYIIoit:

B = (D) [cB. net] 82 ] =5.6'.

= 0.2909 - r [TbIC. cB. meT] _ 0.2909 x 50

r) KoHueHTpauus 3BE€34, eCTb UMX KOAUMYeCTBO N~ 105, OTHECEHHOe K 00bémy V
CKOILZIEHUS.
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OO6BEM CKOTITIEHMST BBIUMCIMM KaK 00BEM IlIapa M3BECTHOTO AMaMeTpa (pagnuyca):

_I
6

D3 = 2Rs

4 Pal2 — 3 " Pal2

~ 6.5 - 10* (cB. ner)’.
I'py60 O11eHUTH 060BEM MOKHO U Kak V ~ Dgal o~ 1.3 10° (cB. neT)3.
CpenHsist KOHIIEHTPAIINS 3BE€3]1 B CKOTUIEHUY OLIeHMBAETCS Kak

N 10°

~—= ~ 1.5/(cB. rox)°.
"V T 65104 (cB. net)3 /(cB. Ton)

OTMeTMM, uTO Gosiee rpybasi OLleHKa 0ObéMa Ha MOpSiIOK oTBeTa n  ~ 1/(cB.rom)’
He moBiusieT. [IOCKOMIBbKY IIapOBble CKOIUIEHMUS CYIIECTBEHHO HEOTHOPOMHBI IO 06BEMY,
K LIEHTPY KOHIIEHTpals OYIeT CylleCTBeHHO BhIIle, K KpasM — HIKe.

Kputepunu oneHMBaHUS (x — IIPUBOIUTCS Ha OJIaHKe pelieHus):

(2) PaZyChl CROTITICHMI . . . . oo oottt et et et e e eeeeeeeeaeeeeeanneeeeeanneeeennnneeenns

al. BepHoe BbpruMcieHe pagnycoB CKOMIJIEHUI C TOYHOCTBIO =1 CB. TOf, . ...... 5
e x Omcymcmayem onucavue memodda Ha OJIaHKe peuleHus . . . . . . . .. -2
o [lepenymatul OUAMEMPBL U PAOUYCHL « . o« v vveveeeeaenaeannnenn. -2,

HO NOJIy4€HHble 3HaYeHuUs OWUOOUHBIMU HE CUUMAIOMCSL.

e 3a kaxdoe HegepHOe 3HaueHue paduyca (uiu duamempa) ... ..... -1,
HO He MeHblue O 6ainos 3a kpumeputi al.

JanvHetiwuii aHaniu3 npo8ooumcs Ha 0CHO8e NOJIyUeHHbIX 3HAUEHUL.

a2. YKasaHue CKOIUIEHMIT C HAMMEHbBIINM Y HaMOOMbIINM PaJUyCOM ... ... 1+1
a3. BepHO /M NIPEAITIONIOKEHME: OTBET — HET ¢ vt v eereeeeennneeennnnneeeennnnens 1
e Omcymcmayem KoppeKmHoe 000CHOBAHUE OMBEMA .. ............ -1

(IR Y= T01) 70 e =123 7 (0 7 01" (o X ou 1 /(N
01. TTOCTPOEHME TPADVIKA . v e et eteeteeeete et eeateeeeteaeeneaeaneananeanannnns 3

e 3a Kaxbvle mpu HEBEPHO OMMEUEHHBIE MOUKU ..« ovveerennnnn.. -1,
Ho He meHblue 0 6annos 3a kpumeputii 61.

62. BepHoe ykazaHue cMbIc/Ia IIPOBeIEHHO KPUBOJi KaK 3aBMCUMOCTH YIJIOBOTO
pa3Mepa CKOIIeHMS 3aaHHOI0 pa3sMepa OT PACCTOSTHMUS . o .vvveevnneennnn 2
e YkazaHue Ha 06pamHy nponopyYUOHaNbHYI 3A8UCUMOCM. . . . . . .. 1
YacmuuHsim 0AI0M MOZYM OYEHUBAMbCSL U UHble HENOJIHble POpMY-
JIUPOBKU.
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(B) CPEIHEE CROIIJICHML . . . . ..ot ttee e aaeeeeeeaeeeeeenneeeeaanneesaannneeennnnnns 3
Bl. KoppekTHOe BbIUMCIE€HME CpeJHero pasmepa CKOIUIEHUS C TOYHOCTBIO
e Ao TR 0 ). 5 1
BobruucneHue ocHO8b18aemcsl HA paHee NONYUeHHbIX pe3yibmamax.
o [lepenymarvt OUAMEMPBL U PAOUYCHL .« o v e vveeeeeeaneennnannnnnn -1
B2. KoppekTHOoe BbIulMC/IeHMe YITIOBOTO pa3Mepa TaKOro CKOMJIEHUS ... .. ... .. 2
BoruucneHue ocHO8b18aemcsl HA paHee NONyYeHHbIX pe3yibmamax.
e Omcymcmaeyem onucavue cnocooa pacuémad ..................... -2
(r) OGBEM CKOIUIEHMS VI KOHIICHTPAIIMSI 3BE3/L . . ... ooveiteeeneanraanannaannannnns 4
BoiuucneHusi 0CHO8b18AI0MCSL HA paHee NOJIYYeHHbIX Pe3ybmamax.
rl. BeruncieHye 06bEMa: POPMYIA + OTBET .« uvvvereneerenenneneanennnnsn 1+1
3acuumuiearomes oyenxu V € [0.3D3; D3] = [2.4R>; 8R3].
r2. BoiuncieHne KOHIEHTPAUM: QOPMYIIA + OTBET .+ .vvvvrvnrenrenennennns 1+1

3acuumsiearomcst OyeHKU n ¢ mouHocmoto He xyxce 20 %.
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8.8 Actponomus IlerepOypra

o xon1a XIX Beka [IJisi OTCYETa reorpadmueckoii JOJTOThI CTPaHbl UCIIOIb30BaIM CBOU
coOCTBeHHbIe HallMOHA/IbHbIE HyJ/IeBble MepUIMaHbl, MPOXOAsilne, KaKk MpaBuiIo, uepes
IIeHTpa/IbHbIe 00CepPBATOPUM ITUX CTPaH: B AHIIMM HYJAEBBIM CUMTAJCS 'PUMHBUUCKUIA
Mepuauad, B0 @panunm — Ilapwkckuit u 1. 1. B Poccuiickoit mmnepuun OTCUET AOITOT
M3HavyaJIbHO BENCS OT IleTepbyprckoro MepuauaHa, MPOXOJSINero uepe3 ACTPOHOMMU-
yecKyio obcepBaTopuio IleTepOyprckoit akagemMuy HayK, KOTOpas Haxoawuaach B OalrHe
KyHctkamepsl. B 1844 rony HyneBbIM cTau IIyJIKOBCKMI MepuavaH, IMPOXOASIUIUII yepes
eHTp Kpymioro 3aa rmaBHoro 3ganust ITynkoBckoit o6cepBaTopum (Tabauiia 5).

a) [lns onipeneneHus BpeMeHu 1o JIyHe B Poccuy M3maBainch MecsilioCIOBbI, B KOTOPBIX
reyaTaauch TabIMIIbI C yKa3aHMeM TOYHbIX MOMEHTOB ITpoxXokaeHus JIyHbl yepe3s I1e-
TepOyprckuit mepuavat. Kakyio momnpaBKy Heo0X0AMMO ObUIO BHECTHM B 3TU JaHHbIE,
YTOOBI Y3HATh MOMEHTHI TPOXOsKaeHMsI JIyHbI uepe3 [Ty/IKOBCKMIT MepuavaH?

6) Bmomb mpsimoii, coemyusionei ITyIKOBCKYI0 06cepBaTOPHMIO U IIIVIIb [leTpornaBioB-
CKOTo cobopa, MposioskeHa OfHa M3 IJIaBHbIX MarucTpasieit ropoga — MOCKOBCKMit
MPOCHEKT U MPOJo/DKalolee ero K ory [TyakoBckoe mocce. Bompeky pacnpocTpaHEH-
HOMY 3a0/Ty>KAeHMI0, OHA He MTPOXOAUT B TOUHOCTHM BI0Jb ITyJTKOBCKOTO MepyuaMaHa.
Omnpepenure paccrossHue Mexmy IleTpomnaBioBckuM co6opom u ITykoBCKoiT 0bcep-
BaTopuei, a TaKKe yroja Mexay AJOPOToil U MEpUIAMAHOM.

B) OTMmerbTe Ha KapTe (puc. 13) Ilyl1koBCcKyi0 00CepBaTOpUIO M BbIllIeyKa3aHHYIO
Maructpansb. OmpenenuTe MaciTad KapThl, TO €CTbh OTHOIIEHVE COOTBETCTBYIOIINX
pacCTOSIHMI Ha KapTe M Ha MeCTHOCTU (Hanpumep, 1 : 1 000 000).

Ta6JII/II_[a 5: I‘eorpa(bmquKI/[e KOOPAMHATHI YITIOMAHYTbBIX B YCUIOBUM 3aa4UM TOUEK

Touka MIupora Honrora

KyHcTKamepa, 6anrHs 59°56’30” c.m1. | 30° 18’ 16” B. .

ITynkoBcKast o6cepBaTopus, 1eHTp Kpyrmoro 3ana | 59°46” 18” c.mr. | 30° 19’ 34" B. ;.

ITeTpomnaBiOBCKUii COOOP, IIIITh 59°57/01” c.m1. | 30° 18’ 58" B. 1.
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bnanxk omsemos

O 1JII0C

II IT :—— 00 5.2c.
a) ITompaBka myist [TyJIKOBCKOTrO MepuaaHa o myc MUH c
30° 18" 16" — 30° 19’ 34” -78"
Pacuém: 244 = 24 =-5.2c.
acuém 360° X 244 0 ~ X (24 x 60>-60) c = -5.2¢C

6) PaccrosiHue Mexxmy cobopoM 1 obcepBaTopueii: 20 Km.

VYron mexxay MOCKOBCKMM ITPOCIIEKTOM U MepuauaHom: 1.6°.

B) Macmrab kaptsei: 1 : 260000, To ecTh 1 cM Ha KapTe — 2.6 KM.
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Puc. 13: ®parmenT kKapTbl CaHKT-IleTepOypra
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Bo3MoykHOe penienue:

a) IlynkoBckuit mepuauad (30° 19’34 B.[H.) pacrHojio)keH BOCTOouHee IleTepOyprckoro
(30° 18’ 16" B.pn.), MoaTOMYy KyJabMuHaLus JIyHbl Ha HEM OyImeT IMPOUCXOOUTH paHbIIe.
Takum 06pa3om, olipaBKa OTpUILLATEIbHA.

3a 24 4daca 3emsisi moBopauMBaeTcs Ha 360°; MOCKOJIIbKY OXuaaeMas IorpaBKa HeBeluKa
(MyHKTBI-TO O6/M3KO, B TIipefenax OLHOTO TOpoja), NIBWKeHMeM JIyHbI TpeHeOpeskEM.
Bprumcianm normnpasky:

1 Y o ’ " o_ o ’/ 44
KyHcTKamepa [TynkoBo x4y = 30°18 16 30°19'34 X 244 =

360° 360°
~78”

~ 360 x Z

X (24 x 60>-6Q) c = =5.2 c.

KoHeuHO, B peasTbHO JXM3HM YUET TaKO¥ MaJjIoi MOIpaBKy He TPeOOBaJICS: BpeMSI B CTAphIX
MeCSI1I0C/IOBAX YKAa3bIBAJIOCh C TOYHOCTBIO 10 MUHYT. A BOT B XX BEeKe CUET LIEJ yyKe Ha Comoble
00J1U CEeKyH/IbI.

06) Touku B IIpefesax OSHOIO rOpojia PacCIIONOKEeHbI, OYEBUIHO, HE CIMIIKOM IaJeKO
IOPYT OT Apyra — MOSKHO BOCITOJIb30BaThCS TJIOCKUM TIpUOIIVKeHeM. PaccTosiHMe MEXIY
cobopoMm 1 obcepBaTOpMeii BOOJb reorpaduueckoro MmepuaaHa cocTaB/iseT

Ag 59°57"01” — 59° 46’ 18”

= 2500 - 2mRg = X 21 X 6371 KM = 19.86 KMm.

AP 360°

IynuHa reorpaduueckoil mapaiean 3aBUCUT OT IIMPOTHI: OHA MaKCHMMajbHA Ha SKBATOpe
M YMEHbBIIAETCS 10 HyJS K MOMcaM. JDTO 3HAYUT, YTO 1° JONTOTHI HA Pa3HBIX IIMPOTAX
COOTBETCTBYET pasHbIM pacctosHusIM. [llupora Cankr-Ilerepbypra nmpumepHo paBHa 60°;
B IIPSIMOYTOJIbHOM TPeyrojibHMKe (puc. 14) KaTeT r IeXXUT NPOTUB yiia 30°, cjiefoBaTe/lbHO,
OH BIBO€ KOpOYe I'MMOTeHYy3bl Rg, U

Hnuna nmapamienn 60°  27ir o 1
InuHa skBaTopa  2mRg Rg 2

Torma pacctosiHue Mexay cob0pom 1 obcepBaTopueit BIoIb reorpadudeckoii mapasuienn
COCTaBJISIET

AA 9 _30°19'34” - 30°18" 58 XZTCX6371KM=0.56KM.

AN = oege 4T = 360° 2
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DKBaTOP

Puc. 14: K onpeneneHnio IJMHBI IeTepOYPrcKoit mapaiienm

Teriepb MOKeM HaTy TIOJIHOE pacCTOsTHME co6op — ob6cepBaTopus o TeopeMe IMudaropa:

I = VAD? + AA? = /(19.86 kM)2 + (0.56 kM)2 ~ 20 KM.

Tak kak AA < AD, yron mexny MOCKOBCKMM MPOCIIEKTOM M MepUAMaHOM MOXKHO HanTu
B IPUOIMKEHUYM MAJIOTO yI/Ia — KakK yIJIOBOi pa3mep oTpe3ka AA ¢ paccTossHus [ ~ AD:

AA P o AN o 0.56
AD S 3e0r o P00 oG =300 X s

~ 1.6°.

OTMQTI/IM, YTO YIoJ CJIMIIKOM MaJI OJid IIPSMbIX MSMepeHMﬁ Ha KaprTe.

B) Ompenenum Maciutab KapTbl. Bocmosb3yemcsl JIMHENKOM, UTOObI M3MEPUTh IJIMHY
mKasbl. B pesynbrare nsmepennii momydaem’, 4To 35 KM COOTBeTCTBYIOT 13.5 cM Ha Kapre.
Takum ob6paszom, 1 cM KapThl cOmepsKUT B cebe 35 km/13.5 ~ 2.6 km = 260000 cm 3eMHOII
TTOBEePXHOCTH, TO ecTh MaciiTabd kaptsl 1 : 260 000.

Ocranoch OTMETUTh OOBEKTHI Ha KapTe. MOCKOBCKMIA TPOCIIEKT IpPeCTaBsieT 060t
OTpe30K IPSMOIi, TPOXosileii Yepe3 co60p MpaKTMUeCKM TOUHO BAOIb MepuInaHa, K 10ry
OT LleHTpa ropoga (T. e. «<BHU3y»). OH XOpOLIO BUIEH Ha KapTe.

Ha xapme paccTostHMe OT cobopa 1o o6cepBaTOpUM OYAET COCTABISITh

20 km
35 KM

x 13.5¢cm = 7.7 cMm.

OTO pacCTOsSIHUE HYXKHO OTIOXUTh BAOAb MOCKOBCKOTO IpocriekTa (Cm. puc. 13). MoxHo
3aMeTUTh, YTO PSJOM C MCKOMOJM TOYKOM MpoAo/keHe MOCKOBCKOTO MPOCIIEeKTa,

STIpuBenéHHbIe pasMepbl COOTBETCTBYIOT Ile4aTy YCI0BMS 3afauM Ha nucte A4 ¢ macmra6om 100 %.
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HYIIKOBCKOQ mocce, OTXOOUT OT HpHMOﬁ JINMHUN B CTOPORHY, O6XO,E[H HYJIKOBCKYI-O ropy —
X0JIM, Ha BepliMHe KOTOPOro n pacCIiojIoXeHa 06cepBaTopM51.

Kputepunu ouneHMBaHUS (x — IIPUBOIUTCS HA OJIaHKe pelieHus):

(@) TTOIIPABKA KO BPEMEHM . . . .. eetteeeeeeeeeeaeeeeeaneeeeannneeeeanneeeeannneeenns 4
al. 3HAK MOTMPABKM — MUHYC « ettt e eteeeeennneeeenanneeeeennneeeesnnneeeennnns 1
a2. AOGCOMIOTHAS BETMUMHA TTOTIPABKM « e et v veteeeeeerenenneneanennenennennns 3
® OTBET € [5.0; 5.4] Curvnrnrieii e et et 1
Bann 3a omeem gvicmasnisemcst moJibko npu Haauuuu pacuéma.
o KOPPEeKTHBIN PACUET PASHOCTU TOJITOT .« v oo veeveeeneeennnnneenns 1
e CBs13b Pa3HOCTYU JOJITOT C PA3HOCThIO MECTHBIX BDEMEH. .. . ...... 1
B nt6oii ¢opme: uepe3 cea3b C e8paujeHuem 3emiau, YKa3dHue
nponopuuu 15°/u u m. 0.

(0) HaKJTOH VM PACCTOSTHIIC . . . . .o vttt eete e eeteeeeeaneneaneneaneasaneasensanensennn 10
61. PaccTostHMEe MEXITY COGOPOM M OOCEPBATOPYEM .« vvveeeeeeeeenneaneannnnn. 6
® OTBET € [19; 21 KM\ttt ettt eie e 1
Bann 3a omeem gvicmasissiemcst moJibko npu Haauyuu pacuémad.
e KoppeKkTHbIN pacuyeT pa3HOCTU IIUPOT U JOITOT «.uuunnnnnnn 1+1
e KoppekTHbIi1 pacuét pacctosiuus A® BIojib MepUaMaHa......... 1
e KoppekTHbIl pacyeT pacCcTossHus AA BOOJb MapalieNin. ... ...... 1

Ob6s13ameneH yuém omHouleHus 0JIUHbl NApaiienu K ONuHe IKkeamopa
(pakmop cos ¢ = 0.5 8 11060l popme).
e Teopema ITndaropa oIt BEBIUMCTEHUSI [ . .ovvveeenienenannnnn. 1

Bmecmo nouiazoeozo pacuéma yuacmHuku mMozym 3anucame eOuHyo gopmyny 0as viuucie-
Hus I, 8 m.u. popmyny u3 cgpepuueckoli meopemst KOCUHYCO8. Bainbl 3a anemeHmMsl pacuéma
8bICMABAIIMCS N0 COOMBENCMBUI0 37IEMEHMO8 MAKOLi (hopMYJibL.

02. YTOM K MEPUIIMAHY .« e v e eeteeeeteeteeeeeneeneeeneasaneasesenensenenns 4

e OTBeT c TOUHOCTBIO He Xy3Kke £0.1°. .. .o i 1
Bann 3a omeem evicmasnsiemcsi moavKo Npu HAIuduu pacuéma,
OCHOBAHHO020 HA paHee NOJy4eHHblX Pe3yibmamax.

e KoppekTHbIl pacuéT yria K MepuauaHy no aHaJOoTUM C YIJIOBBIM
pasMepom (AA c pacCTOSIHUS [ ® AD) . ..ovieiii i, 3
Heyuém ¢akmopa cos ¢ He wmpagyemcsi.

o Y20/1 usmepsaemcst N0 KApMe/UePMEMCY . v vveeueeennnnn. 1
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(B) MACIITAO M KAPTA . . v e vetteeeteeteeateeeteaeeneasaneanansaneaseneaseneannn
Bl. MACIITAO KAPTDI « v v e tveeeeeteeeeeeeeteeneenseneeaneaneansenseaneeneennens

e 1 cM Ha KapTe COOTBEeTCTBYeT [2.5; 2.7 KM .....ooviiiiiiiin.., 1
e x Omcymcmeyem pacuém Ha 6J1aHKe pewleHust . . .. ... .. -1
e VKa3aHME MACIITAOA KAPTBI « .o vvveneerenenneneanenneneanenennnn 2

BuumamensHee ¢ Konuuecmeom HyJeti!
e Pesynvmam He okpy2iéH do 2—3 3Hauawjux uugp . . .. ... -1

B2. OTMETKM HA KAPTE e e e ettt teeeeeeeeaneeeeeanneeeeeanseeeeanneeeeannnnens

e % KoppekTHbII pacuéT pacCcTOSHMUSI OT cobopa o obcepBaTOPUM
Ha KapTe, pe3yabTaT € [7.5; 7.9]CM ...ovviiiiiiii i 1

e OTMEeTKA 00CEPBATOPUM HA KAPTE « . vvveeeeeeeenneennnennnnenns 1
K w2y om cobopa, ucxo0s u3 paccmosiHusi, NOJy4eHH020 YUaCMHUKOM.

e OTMEeTKA MarMCTPAIM HA KAPTE . o v v e eeeeeeeeeeennneennaennnnnn 1
C yuémom pasmemxu ynuy (HauuHaemcsi He y cobopa u udém 800J1b
Mockosckozo npocnekma u npsmozo yuacmka I1yakoeckozo wocce).

PekomeHayeTcss mnpoBeputh GakTMueckuii macmrad meudatu! Ecimm ycinoBust Gbuin

pacneuaransl He B 100-mmpoiieHTHOM MaciiuTabe, STaTOHHbIE OTBETHI BO BCEX KPUTEPUSX,

CBA3aHHBIX C USMEPEHMSAMM Ha PUCYHKE, ITePpeCUYMTbIBAIOTCS IMTPOMOPIIMOHA/IbHO.
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K 3apaue 8.8: n3 mecsamociaoBa Ha 1799 rog,
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Cnoco6 no 20puU30HMANbHBLIM CONMHEYHBIM YACAM HAX00UMb 8pems nocpedcmeom JIyHol:
u3 mecauocnosa Ha 1779 200

Hepedko ciyuaemcs, a 0oco6nuso 8 3umMHee 8pems, 4mo npu NaAcMypHsix OHSIX HOUU OblB8aom
sicHble, U Kozda JIyHa Ovleaem 6uduMda, Mo OHA MOXem CAYX¥UmMb K NONpasieHur udacos
WU K NOKA3AHUK UCMUHHO20 8PeMEHU, NPU3bI8Ast 8 NOMOWb 8PeMSl, 8bIUUCTEHHOE HA KaMOblli
deHb npoxoxcdeHus JIyHol upe3 mepuduaH. Xoms 8 Mecayocnose NOKA3AHO 8PeMsl NPOXOHOEHUS
mosvko upe3 Caukm-ITemepbypzckuti mepuouaH, 00HAKO MO MOMem CIYH UMy U Ons Opy2ux
mecm, KomopuslX NONOHEHUE Ha WAape 3eMHOM U3BECIMHO.

Ymo kacaemcsi 0o mex mecm, Komopsle He hod 00HUM MepuduaHom Jexam ¢ CaHkm-
ITemepbypzom, mo Haonexcum 6uHUCAAMY, CKONbKO 8 OAHHOM KAKoM-Hubyds mecme JIyHa
Ovisaem Ha mepududaHe paHee uau nosxce, Hexceau 8 Ilemepobypze. J1s ce20 8biuucneHuUs Ha006HO
3Hams donzomy daHHozo mecma om Cankm-ITemepOypeckoz0 mepuduaHa, Komopyio MOXCHO
3aumcmeosams U3 mabauysl, nokasviearoujeti donzomy u wupomy mecm Poccutickoti Umnepuu.

OO0Hako excenu 0aHHOe Mecmo He 3anadHee Ulu He 80CMouHee aexcum, Kak Ha 1° om CaHkm-
ITemepbypza, mo owubka He cocmasum ewé yeoli MUHYmMsl, excesiu 8pems NPOXOHOEHUS
JIyHbl upe3 mepuduaH mozo mecma mo camoe 831mo 6ydem, Kaxkoe 8 mecsayocsioge Ha CaHkm-
ITemepOypzckom mepuduaHe NOKA3AHO.

Ymo kacaemcs do mecm, Kou 6obule, Kak Ha 1° eocmouHee unu 3anadHee excam om CaHkm-
ITemepbypza, mo 8 nepgom cnyuae Ha Kaxcdvle 1° Hadnexcum u3 spemeHu npoxoxcoeHus JIyHol
upe3 Cankm-IlemepOypeckuti mepuduau esiuecms 1 MUHymy, a 60 6mopom npudams Cmosbko
xHce, UmoObl NPOU3OULTIO 8pemsl NPoxoxcdeHus JIyHbl upe3 MepuouaH 0aHHO20 Mecma.

C6OpHMK peueii, BbIMNCel GOrOCIOBCKOTO XapaKTepa, 3amyceii pe-
1IeNITOB JIeKAPCTBEHHBIX M X0O35/ICTBEHHBIX, COCTaBa KPacoK, CIIOCO60B
omnpejie/ieHNs] BpeMeHM 1 TIp. pyKonuch, Korer XVIII B.! C. 52-53.

IPoccuitckas rocygapeTBeHHas 6M6aMOTeKa. DIeKTpOHHas Konus: HalyoHanpHas 37eKTpoHHas 616/110-
TeKka [3nmeKTpoHHbIN pecypc]. URL: https://rusneb.ru/catalog/000199_000009_004980901/
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CnpasouHsle daHHble

HekoTopble oCHOBHbIE (hu3MUYecKue ¥ aCTPOHOMUYECKNE IIOCTOSTHHbIE

['paBUTALIMOHHAS TTIOCTOSTHHAS
CKoOpoCTb CBeTa B BaKyyMe
Macca npoToHa

Macca anekTpoHa
AcTpoHOMMYECKasl egMHMUIIA
[Tapcexk

Hannblie o ConHie, 3emiie u JIyHe

CBetuMmocTb CoHIIa

Bunumas 3Be3gHast BenmumunHa ConHIa
OddexTuBHag Temmneparypa CoyHIIa
IToTOK sHeprumM Ha pacCTOSTHUM 3eMJIU
Tponuyeckuii rof

CpenHsist op6UTaIbHASI CKOPOCTD
3BE30HbIE CYyTKU

Haxk/ioH sKBaTOpa K 3KJIUIITUKE
Cupgepudeckuii Mecsiil

CuHommuyeckuit Mmecsil

Buaumas 3B€3Hast BeIMumMHa noHOM JIyHbI

mge =

6.674- 10711 M3 - kr1. ¢ 2

2.998 - 108 m/c
1.673- 1027 kr
9.109 - 10731 xr
1.496- 101 m

206265 a.e. = 3.086-10'°m

3.88-10% Br
-26.8™M
58-10°K
1.4 - 103 Bt/m?
365.24219 cyT.
29.8 kMm/c
234 56 muH 04 ¢
23.44°

27.32 CyT.
29.53 cyT.
-12.7™

Xapaxkrepuctuku ConHua, njiaHet CoHeuHoM cuctemsbl U JIyHBI

Paguyc Op6uTanbHbIi Pagnyc, OceBoii
op6uTHI, a. e. nepuop, Macca, kr 103 km nepuop,
© Conuue 1.989-100 697 25.38 cyT.
8 Mepkypuii 0.3871 87.97 cyr.  3.302-10%  2.44 58.65 cyT.
Q Benepa 0.7233 224.70 cyr.  4.869-10**  6.05  243.02 cyT.
® 3emud 1.0000 365.26 CyT. 5.974-10* 6.37 2393 4
« <> JlyHa 0.0026 27.32 cyr.  7.348-10%2 1.74 CUHXD.
d Mapc 1.5237 686.98 cyT. 6.419 - 1023 3.40 24.62 4
% IOmuTep 5.2028 11.862 ner 1.899-10%*7  71.5 9.92 u
i CaTypH 9.5388 29.458 net 5.685-10%  60.3 10.66 4
& VYpaH 19.1914 84.01 ner 8.683 - 10% 25.6 17.24 4
¢  HenryH 30.0611 164.79 et 1.024-10%  24.7 16.11 4



