MyHununajabHbli 3Tan Beepoccuniickoi oJiMMnuaabl MKOJIbHUKOB
10 ACTPOHOMMH
2023-2024 yuyeOHbIi 01
11 xnacce
MakcuMajbHBIH 021 — 50 0aj110B

3agaua Nel. «IIpeueccusi 3eMHoI ocw». (Makcumanvhuwiii Oann — 8 6annos)
[Ipeneccus 3eMHOM OCH MCTOPUYECKU ObLIa TPETbUM M3 OTKPBITHIX JABMKEHUHN 3emiin (Iepuo
npeneccun ~26000 ner). OueHure BKJIaA MPELECCHMM 3€MHOM OCHM B HM3MEHEHHE KJIMMara B
AHTapKTHUJIE B JOJITOCPOYHOHN MEPCIIEKTUBE?
Asmop: @oxkun Anopeu Braoumuposuu

Bo3mo:xHoOe pereHne:

Bxuan nperieccun 3eMHOM OcH B U3MEHEHUE KiMMaTa B AHTapKTUJE HYJIEBOU. DTO CBS3aHO C TEM,
YTO NPELEeCcChst HE U3MEHSET YroJl HAaKJIOHA 36MHOM OCH K IUIOCKOCTH JKJIMIITHKH, OT KOTOPOTo, B
OCHOBHOM, U 3aBUCHUT KJIMMAT IOJIIPHBIX TPACKTOPHSL.

CxeMa OLIECHUBAHUA:

Ne Jransbl penieHust banaa
CdopmynupoBaHo yTBEp)KACHUE, YTO TMpEIecChsi He M3MEHSET YroJl HAKJIOHA OCH 6
2 | JlaH npaBUJIbHBII OTBET 2
HUTOI'O: 8

IIpuMeyaHue: eciy 1aH NPaBUIbHBIN OTBET 0€3 0OBSICHEHUS, TO MOXKHO IIOCTaBUTh Oasul 3a 2 3Tan
pelLIeHus.



3apaua Ne2. «Jlersiimasi komera». (Makcumanvhulii oant — 8 6anios)
Komera mBmkercss TakuM 0o0pa3om, uTo e¢ opOura Kacaercs opour 3emum u IOmurepa (He
nepecekas ux). Onpenenure nepuoji oopamieHus: koMmersl BOKpyr ComnHIa.

Asmop: @oxun Anopei Braoumuposuu
Bo3moskHoe pelmenue:

Op6wutsl 3emuin 1 FOnuTepa MOKHO CYMTATh KPYTOBBIMH, IIPUYEM paguyc opOuTsl 3emin — | a.e., a
IOmwmrepa — 5,2 a.e. I3 ycnoBus kacaHusi OpOUT 00CHX TUIAHET CIEAYET, YTO Ha paccTosiHuM 1 a.e. oT
ConHua komera OBIBAaeT B INEPUTENNUU CBOEH OpOWTHI, a Ha paccTosHHU 5,2 a.e. — B adenum.

1+5,2
CrnenoBarenbHO, Oosbliasi MOIYOCh OpOUTHI KOMETHI paBHA — = 3,1 a.e. Bocrionb3yemces 111

3akoHOM Kemuiepa u omnpenenum niepuoa oOpamieHuss komeTbl BOKpyr ComnHma (eciu mepuon
BBIPA’KeH B rofax, a 6onbias nonyock B a.e.) T2 = a3. Otkyna, nepuos o6paleHus paseH 5,5 roja.

CxeMa OLlEeHUBAHUA

Ne JTanbl pelieHus baua

1 | Ompeneneno paccrosinue ot CosiHIa A0 epUresus OpOUThl KOMETHI 1

2 | Onpeneneno paccrosiaue ot ConHia 10 adenusi opOUTh KOMETBI 1

3 | Onpenenena Ooibliasi IOIYyOCh OPOUTHI KOMETHI 3

4 | 3anucan Il 3axon Kennepa mis ConHEYHON CHCTEMBI 2

5 | IlonydeH npaBuiIbHBIN OTBET HA BONPOC 33J1a4H 1
UTOIO: 8

HpnMeanne: OTBET MOXET OBITh JaH B JIFOOBIX CANHUIAX U3MCEPCHUSA BPCMCHHU. IlosicHenuem K
BBIYHCIICHHIO OOJIBIIION MOJIYOCH MOKET CHUTATHCA PHUCYHOK. CHpaBO‘IHLIe JaHHBIC, HCO6XOZ[I/IMLIC
IJI PCIICHUS 3alauU, B3AThlI U3 MATCPUAJIOB OJIMMITHAAbI



3agaua Ne3. «U cuoBa CosiHeuHasi cucremay. (MaxcumanvHulil 6ain — 8 6ann0s)
Ompenenure Maccy YpaHa, €Civ W3 HaOJIOJEHUN 3a €ro CIyTHUKOM TuTaHued W3BECTHO, YTO

MIEPUOJT €ro OOpaIIeHus] BOKPYT TUIAHETHl COCTABIISAET 8,7 JIHS, a paJnyc OpOUTHI CITyTHUKA PaBeH
438 000 xm.

Aemop: I'yces Anopeti Braoucrasosuu
Bo3moxkHoe pemenne:

BOCHOJ’IBSyeMCH TPETHbUM YTOUYHCHHBIM 3aKOHOM Kenﬂepa:

ai’ _ T12(M1+m1)

a;’ TZZ (MZ +m2).
[TepBas mapa — 3T0 Ypan ¢ Tutanueii, BTopas napa — 3emiist ¢ JIyHOH.

Maccoii cIryTHIKOB MOKHO IIpeHeOpedb 0 CPaBHEHUIO ¢ MACCOH IJIaHeT. B pe3ynpraTte moiaydaem:

M; a3 TZ _ 4380003 272

=———=14/7.
M, a3 T? 3800003 8,72 ’

ITonywaem, uro macca Ypana:

M; =147 -M, = 14,7 - 6-10** = 8,8 - 1025 kr.

CxeMa OolleHUBAHHA:

Ne JTanbl pelieHust BaJun

1 | 3anwucs |l 3akona Kemsepa juist napsl Ypas-Turanus 3

2 | 3amucs |1l 3akona Kennepa st mapsl 3emisi-Jlyna 3

3 | [Momy4yeHne mpaBUIIBHOTO OTBETA 2
HUTOI'O: 8

HpnMeanne: Ecnu macca YpaHa 3allMCaHa U3 CIIPAaBOYHbIX MaTCPUAJIOB OJIMMIIMA/bI, TO 34 ITYHKT
3 cTaBHUTCS TTOJHBIN 6ann, a ITYHKTBI 1u?2mne OlLIEHUBarOTCA. Bo3MokHO AJIbTCPHATUBHOC PCIICHUC C
HCIIOJIb3OBAHHUEM 3dKOHAa BCEMHUPHOI'O TATOTCHHA. Takue 3amucH OILEHHMBAIOTCSA B ITOJHOM MEpe
UCXoasd U3 IMOJHOTO 6anna, Pa3aACIICHHOTO NPONOPIHUOHAJIBHO 3TallaM aJIbTCPHATUBHOT'O PCHICHUA.



3anaua Ned. «M3 apxuBa HaOa0aeHuiN». (Makcumanvuwiti 6ain — 8 6annos)
9 oxta0pss 2015 roma Ha BOCXOJ€ MOXKHO OBLIO HAOIIOIaTh OJHOBpeMeHHO Benepy (oHa
HaxoJWIach B MakCUMalbHOW 3ioHranuu), Mapc, IOnutep u craperouuii mecs. Cuutas, 4ro
OpOUTHI ITAHET JIeKAT B IIIOCKOCTU SKJIMNTHKH, ONpe/ieNuTe paccTosiHue ot 3emiu 1o FOnutepa.

Aemop: I'yces Anopeti Braoucrasosuu

Bo3mo:xHOe peuicHue:

OnucanHas cuTyalus U300pakeHa Ha PUCYHKE.

W3 cnipaBounbIX MatepuanioB paccrosinue C3 = 1 a.e., paccrosnue CB = 0,72 a.e., paccrosinue CIO
= 5,20 a.e. Ucnonw3ys Teopemy [ludaropa, momyuum paccrosaue 3B = 0,69 a.e., paccrosiuue FOB =
5,15 a.e. orcrona uckomoe paccrosinue 310 = 5,84 a.e.

CxeMa OLlEeHUBAHUA

Ne JTanbl pelieHus BaJun
N300pakeHa KOH(UTypaIys JIaHeT, COOTBETCTBYIOIIAsl ONMCAHHON CUTYalluu 4
2 | ITpuBenens! cooOpakeHUs1 OTHOCUTEIHHO pacueTa pacCTOSHUS MEXAY 3emiielt U 2
IOnuTepom (ynomunanue teopemsl [Tudaropa)
3 | [Tonmy4eH npaBUIIbHBII OTBET 2
UTOIo: 8

IIpumeuanue: BO3MOXHO TpaduyecKkoe pelIeHHe 3aJadyd, [P KOTOPOM BCE€ TOCTPOEHUs
BBITIOJTHEHB! B OJMHAKOBOM Maciutadbe u usmepenue paccrosiuus 3HO Bo3MoxHO nuHeikoi. Takue
pelIeHns Tak)Ke MPUHUMAIOTCS U OLIEHUBAIOTCS B MTOJIHOM 00bEME.



3angaua NeS «Ilnessgunckuii peuexrop». (Maxcumanvuoiil 6ain — 8 6annos)
Mosxno nu yBuaeTh Connne ¢ [lnesn B 60 mm peduektop. [Ipunste paccrostaue mo [lnesa 130
Ik, AGconrorHas 38e3aHas Bennunna Connna 4,83™.

Asmop: Bepxosckux Heope Bauecnasosuu

Bo3moxkHoe pemenne:
Heo6xoauMo y3HaTh BUAMMYIO 3Be3HYI0 Bennunny Comnnua ¢ [lnesn:
ITo dhopmyse Ilorcona nmeem:
mg = Mg — 5 + 51g(R) , re R B mapcekax
mg = 4.83 — 5+ 51g(130) = 10.47™
Teneps paccuntaem auamerp o0ObeKTHBA Teseckona it Haomoaenus Connna c [lnesn:
[Tponumaromas crrocoOHOCTh TENECKOIa PACCUNTHIBACTCS 1O (popmyIie:
m = 2.1 + 5Ig(D) roe D B Mmunmerpax.
mg = 10.47™ mopacrasnsiem

10.47 = 2.1 +5 Ig(D), Beipaxkaem

g(D) = === = 1.674 orcioma D = 10167+ = 47.2 (mm)

JlnameTp Teneckomna JA0KEH ObITh He MeHbIle 47.2 MM, 3HaYUT B TEJIECKOI C anepTypoil B 60 Mmm
Connue c I[lnesn yBuaeTs MoXkHO. A pedpakTop 3TOT TEIECKON UK Pe(IEKTOp HE UMEeT 3HaYCHHUSI.

CxeMa OLlEeHUBAHUA

Ne JTanbl pelieHus BaJun

1 | Bepnas 3anucanHas popmylia pacyera BUIUMON 3Be3/1HOM BenuuHbl COJHIIA C 2
ITnesn

2 | ITpaBuabHO paccuMTaHHas BUAMMAs 3BE3/IHAsl BEJIMUMHA 2

3 | Bepnas 3anucanHast popmyIia Jisi pacdera IMPOHUIAIONIEH CIIOCOOHOCTH 2
TEJIEeCKoIa

4 | IlpaBunpHO paccunTaHHas anepTypa TeJIecKona U ceslaH IPaBUIIbHBIM BHIBOJL 2

UTOrIO: 8

HpnMeanHe: YyacTHHKaM JOCTaTOYHO 3HATh PaCUYCTHBIC (I)OpMy.IIBI B IMPUBCACHHOM B PCIICHUU

E _ -
Buje. Eciu ydacTHUK BBIBOAUT (OPMYIIBI U3 E—1 = 107%4(M2-m1) 16 rpapHOe, YTO GBI MPABHIHHO
2

MOJIY4YHJI PACUCTHLIC (I)OpMyJIBI. Takue PCHICHUS TAKKC OLICHUBAKOTCA B IIOJTHOM o0BeEMeE.



3angaua Ne6 «Ananemma». (Makcumanvuuiii oann — 10 6annos)
Ha ¢otorpaduun n3obpaxena anamemma (dotorpadus CoiHIa ¢ OJHOTO MECTa HETOIBHIKHOMN
KaMepoii o 1 xazpy B IeHb B OJJHO M TO e BpeMs B TeueHuu roja). dororpadun Obu1M caemanbl
B CeBepHoM nonymapuu. [lo ¢pororpaduu onpenennure npuMepHOe HCTUHHOE COJTHEUHOE BpEMs
cHuMKa. PacctaBbTe Ha oTorpaduu AaThl XapaKTEPHBIX TOUYEK aHAJIEMMbI, HA30BUTE 3TH TOYKH.
OObsicHUTE BEpPTHUKAJIbHYI0O M TOPU3OHTAIbHYI0 HECHUMMETPUYHOCTh aHajieMmbl. Ormnpeaenute
MPUMEPHYIO ITUPOTY MECTa ChEMKH.
Asmop: Bepxosckux Heopev Bauecnasosuu

Bo3moxkHoe pemenne:

AHajeMMa Ha CHHUMKE pAaCIlOJOKEHa MPAKTUYSCKH BEPTHKAIbHO. Takod BHUJ aHaJIeMMBbI
BO3MOJKEH TOJIbKO B HICTHHHBIA COJTHEYHBIN MOJAeHb. Clie10BaTeIbHO, HCTUHHOE COJTHEUHOE BpeMs
B MECTE ChEMKH COCTaBisgeT 12 Jacos.

CamMas BepXHfAsS TOYKa aHAJIEMMbl YKa3blBaeT Ha JICHb JIETHETO COJIHLECTOSHHS, a camas
HIDKHSSI — Ha JICHb 3UMHETO COJHIECTOSHUsA — To ecTh 20 - 21 wmrons u 21 - 22 nexalps
COOTBETCTBEHHO.

Touku nepecedyeHus NpPsSMOM, MapauieIbHON TOPU30HTY U CEPEIUHBI AHAIIEMMBI — 3TO TOUKH
BECEHHET0 M OCEHHET0 PaBHOJAECHCTBHUS - TO ecTh 19 - 20 mapTa u 22 - 23 ceHTA0psI COOTBETCTBEHHO.

BeprukanbHass HECUMMETPUYHOCTH aHaJIEMMBbI OOYCJIOBJIEHA AJUIAIICOUTHOCTBIO OpPOUTHI
3emuin Bo kpyr ConHIla, a TOPU30HTaJIbHAs HECUMMETPUYHOCTH OOYCJIOBJICHA HECOBIAJCHUIO
IIJIOCKOCTH TOYEK MEPUIIEHTPA U allOLIEHTPa C TUIOCKOCThIO HAKJIOHA 3€MHOM OCH — MEpHUIraHa.

Cxuonenne ComnHila B 1HU paBHOAeHCTBHM paBHO 0 rpaxycos. To ects 6 = 0.

[[IupoTa MeCTHOCTH CheMKH ompenensercs kak ¢=90-h, rae h Beicora ConHna B JHH
PaBHOJICHCTBHIA.

N3BectHO, uTO ckioHeHue CoHIA B JCHB JICTHETO COJHIIECTOSHUS (MaKCUMaIbHO BBICOKAS
TOYKa aHajieMMbl) paBHO 23.5 rpagyca. 3HauuT, OOIIMU YIIIOBOM pa3Mep BCell aHaIeMMbl paBEeH
23.5*%2 = 47 rpanycos. JIuneiHbIi pa3mep aHasieMMbl Ha (oTorpaduu paBeH 97 MM, a paccTosHUE

OT TIOpHU30HTAa OO0 CEPCAUHBI AHAJIEMMBbI (TO‘IGK BCCCHHCTO U OCCHHECIO paBHO,[[eHCTBI/IH) 70 Mm.
47%70

97

CocTaBiisisi IPONOPITUIO, TMMOJIydaeM h = = 34 rpanyca. CnenoBarensHo, @ = 90-h =90 —

34 = 56 rpagycos.
[MpumepHas IUpPOTa MECTa ChEMKH COCTABIISET 56 TPpaIycoB.

CxeMa OLlEeHUBAHMA

Ne JTanbl pelieHus bana

1 OnpeneneHre UICTUHHOTO COJTHEYHOT'O BPEMEHH 2

2 YKazaHue TOUKU JIETHETO COJHIECTOSIHUS C 1aTON 1

3 YkazaHue TOUKU 3UMHETO COJTHIIECTOSIHUS C 1aTON 1

4 VYkazaHue TOUeK OCEHHETO U BECEHHET0 paBHOJCHCTBUS C TAaTON 2

5 OOBsicHeHHE BEpPTUKAIBHON HECUMMETPUYHOCTH 1

6 OObscHEeHrE TOPU3OHTATIBLHOW HECUMETPUYHOCTH 1

7 Onpenenenre MUPOTH MECTAa CHEMKHU 2
HUTOrO: 10

IlpumeyaHue: y4yacTHHKH MOTYT yKa3aTh OJMHOYHYIO [aTy PaBHOICHCTBHH W CouiHIECTOsHUE. Kak
JMara3oH JaT, TaK U OJWHOYHBIC JaThl U3 3TOT0 JMAana3oHa 3aCUHUTHIBAIOTCS 0€3 CHIDKEHHUS 0aluloB Ha
COOTBETCTBYIOMEM dTarne. [IInpoTra MECTHOCTH CHhEMKH MOXKET BapbHpOBaThCA 53 1mo 59 rpagaycos. JInnelHbIe



pa3Mephl aHaJIEMMBI, IPUBEICHHBIC B PEIIICHUN, MOTYT HE COBIIAJIaTh C pa3MepaMH y YYaCTHHKOB, TOCKOJIBKY
Macmtad Qortorpadum Ha JmcTe OyMarm MOXKET OBITh pasHbIM. [lpu mpoBepke HEOOXOAMMO OOpaIaTh
BHUMaHUE Ha IPABHIILHOCTh PACYECTOB YIIIOBBIX pa3MepoB. JlomycTumblie oTkiaonenus — 10%.

20-21 nwoHS

22-23 ceHTAbps

H=47rpaa. ———Te
19-20 mapTta

H/2 = 23,5 rpag.

—

21-22 pexabpn




