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Jlopoaue /Ipysvsa!

Bamemy BHEMaHUIO B JaHHOM pejmn3e IpejcTaBieHbl 10 opurnHaIbHBIX 3a-
Jad JIByX ypoBHeii ciioxknocT — «HoBuaok» (yposetb A), «3HATOK» (ypOBEHb
B). 3ayaau cocraiienst B coorBercTBul ¢ Ilepewnem 6onpocos, pexomendye-
Mo Llenmparvroti npedmemmnoti memoduveckoti xomuccuet: Beepoccutickot
Oarumnuadv, WKOALBHUKOE MO GCMPOHOMUL OAA NOD20MOBKU 00Y4AI0OUULCA
7-9 Kaaccos K peuwenuro 3a0ay €€ PadsutHbLT IManos.

ITpu mcnosb30BaHMM MaTepuaJOB pejin3a CChLIKA Ha

JOKYMEHT obOsi3aTesbHa!

Ccvinka: «YcnoBus u pemieHusi KOHKYpPCHbIX 3amad OMOA wum. D.A.
Bpennxuna-2024 cpean  obydaronuxca  7-9 kjgaccoB. Typ Ne 1». -—
https://sites.google.com /site/samrasolimp/

Cocmasumeann: — Puaunnos IOpuii Ilemposuw, HayIHBIT PYKOBOIN-
Teib mKoJIbI, MeToaucT CPIIO/, k..-M.H., 1o1eHT Kadeapbl obieit u Teo-
perudeckoit ¢pusnkn CaMapcKoro HaIlMOHAJIBHOTO UCCJIEI0BATE/IBCKOTO YHU-
BepcuTera nM. akajgemuka C.I1. Kopoesa.

Bepcmka 6 cucmeme BTEX — Oununnos FO.I1., Berozepckas JI.H.

ITamarka ygyactanka OMOA nm. @.A. Bpeauxuna-2024 I

1. Oduyuasvrulii catim Acmpourkoast:

https://sites.google.com /site/samrasolimp/

2. Oduyuaavrasn epynna 6 VK:
vk.com /bredikhinolimp

3. Cpoxu nodawu pewenuls 3adaw OMOA um. P.A. BpeduruHa-
2024 mypa Ne 1 Ha nposepkry:
115.10.2023-30.11.2023!!!]

4. aexkmpornviti sawux OMOA um. P.A. Bpeduxuna-2024:
samrasolimp@mail.ru

5. Pyxosodcmeo 3apezucmpuposarroz20 ywacmHuxa OMOA um.
@.A. Bpeduxuna-2024:

https://sites.google.com /site/samrasolimp/maindocs

nJjin
\ https://vk.com/bredikhinolimp /
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Hoporue dpy3bs!

Yposeub «HoBuvok» (ypoBenb A)

Neq.

IIpexkae yem npuUCTYIIUTh K PEIIEHUIO 33729 U 0(POPMJIEHUTO
otdyera ydyactTHuka OMOA um. ®.A. Bpeanxuna-2024,
BHUMAaTEJbHO 03HAKOMBTECHh C «PyKoBomCcTBOM

3aperucrpupoBanHoro ydactouka OMOA nm @.A.
Bpennxuna-2024»! D1eKTPOHHBIN ajJpec MOCJIeJHEr0o yKa3aH B
ITamsiTke ydacTHUKA.

«Cozee3dusa u uxr docmonpumMedamesbHOCmU»

OTBeTbTe Ha HUZKE MPEJICTABICHHBIC BOIPOCHI, BHIOPAB BEPHBI U3 PEICTaB-
JIEHHBIX BapUaHTOB OTBeTa. B KakKoM cOo3Be3/ MK paciioJiaraeTcs

1. Acrepusm "Bosbimoit Kosmt"? (1 6asw)

a) Manasg Memsenuna

6) Bosbrast Mensenia

B) Ledeit

r) Kaccuores

%) lpaxon

e) Prich

2. Camoe sipKoe TapoBoe CKOIIeHne ceBepHoil mosycdepsl Hebocsoma (M13)?

(1 6asn)
a) Henbdun 0) Jlucuaka B) Crpesa
r) [lur 1) Kaccnones e) Tepkysec

3. Cesepubrii nojtoc sxnnTukn? (1 6asw)

a) 3meenocert

0) lepkyiec

B) Bosomnac

r) Jlesa

n) dpakon

e) 3mest

4. Camast sipkasi raJlakTHKa ceBepHOii mostycdepsr Hebocsoa, M317 (1 6asmwn)

a) Ilerac 0) TpeyrosbHuk B) Angpomesna
r) MaJtbrit KoHb 1) Iepceit e) Kur

5. LHentp ramaxruku Mieqanstit [Tyrs? (1 6asmr)

a) CroprmoH 6) Crperery B) Bopon

r) Koszepor

1) FOxknast poida

¢) CKyJ/IbIITop

6. PaccestHHoe 3Be3/1HOE CKOILJICHUE, TTPEJICTAB/IEHHOE

ma puc. 1.a)? (1 6asn)

a) Tesern

0) Kur

B) Busuerpr

r) 3asit

1) Heun

e) omy6on

Kak masbiBaeTcs caMast sipkasi 3B€3/1a 9TOro cKorterusi? (2 baia)

7. dpkas smuccHoOHHAS TYMAHHOCTD, NpeJicTaBieHHast Ha puc. 1.6)7 (1 6aJwu)

a) Bosbmoit mec

0) MaJbrii 1ec

B) Opnon

r) Emunopor

1) Bosununii

e) Pax
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Puc. 1. @ororpadun HeKOTOpbIX 00HLEKTOB IITyOOKOTO KOCMOCA.

Kak HaszblBaeTcss paccesiHHOe 3BE3IIHOE CKOIIEHNE, DPACIOIOKEHHOe BHYTPU
JaHHON TyMaHHOCTH! (2 6asiia)

8. Kakoe u3 JaHHBIX HUZKE CO3BE3/IUIl IIpeJIcTaB/IgeT coOOIl JIBa HECBSI3aHHBIX
MezK Ty coboil yuacTKa HeOOCBOIA, pasjieeHHble IpyruM co3pesaueM? (1 6asw)

a) 3meeHocer| 0) Tepkyimec B) Bosomnac
r) Jlesa 1) Cesepnast Kopona e) 3mest

Ne2. «JIyna 6 padauunvix da3axy
Ha puc. 2 npejcrapiennl JieBaTh (ororpacduii JIyHb B pasjimaHbX dazax,
MOJIYUEHHBIX B CPEJIHUX MIUPOTAX CEBEPHOTO T'e0rpapuyiecKoro MoJIyIapus.

1. O6pa3s JIyHbl ¢ KaKUM HOMEPOM cOOTBETCTBYET haze moHomyHus? (1 6asw)

2. Kakoit By mpuobperaer JIyna (ykazarb HOMEp COOTBETCTBYIOIIET0 06pas3a)
cryceTst 7.4 cyToK Toc/ie Hadasa cuHoandeckoro Mecsa’ (1 6asn)

3. B kakoit daze Jlyna, Kax nmpaBusio, BIHA ¢ MOJTyHOYIN 1 110 Bocxoga ColHIa,
B BOCTOTHOI cTopone nebocsoya? (1 6as)

4. B xakoit daze (ykaxKnTe HOMepa PUCYHKOB) HAOO0JIee BBHITOHO TPOU3BO/IUTD
cbeMKy JIyHBI, ¢ 1esbio 3amedariers ee nenesbhbiil ceer? (0.5 6asta 3a Kap)

5. Pacrosioykure HOMEpa PUCYHKOB B IIOpsAJIKe HOsiBIeHNs JaHHbIX daz Jly-
HBI B TE€UEHUE ¢ CHHOMIecKoro Mecdra. (0.5 6asma 3a TpaBIIBHYIO MO3UINIO B
I10CJIEI0BATEIHLHOCTH )

Ne3. «Iloasapras 36e3da u npeueccuss 3eMHOU OCcU»
1. Yemy paBen npuOJN3UTEIBHO MEPUOJL IIPEIECCHN 3eMHOIT 0ct (¢ TOTHOCTHIO
JI0 COTEH JIeT) 1 yToJ pacTBopa (¢ TourocTbio 10 0.5 rpajyca) ee kKonyca? (2 basa)

2. Hemy paBHO MOJIIPHOE PACCTOSTHIE (C TOYHOCTHIO /10 yTJI0BOiT MutyThI) ITo-
JISIPHOI 3Be3J1bl ceroitsi! Yemy paBHO MaKCHMaJIbHOE 3HAYEHUE JIJIsl TOJISTPHOrO
PACCTOSTHUS JAHHOMN 3Be3/IbI (C TOTHOCTHIO J0 I'Pajlyca) B TEUEHHe TePUuojia mpe-
neccrn? Korga 9ro 6610 B mocsennii pas (¢ TouHOCTBIO 10 corer Jiet)? Cob-
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Puc. 2. Jlyna B paznmudnbix ¢aszax.

CTBEHHBIM JIBIKeHUEeM [lo/istpHOil 3Be3/bI iperebpedb. (3 Gasuia)

3. fApaganace s 3axomsnM cBeTusIoM 3a ropusont [lossipras 3Be3ma B TOT
moment B 1. Camape? (2 6asma)

4. Yemy ObL1a paBHa BhIcoTa [loJisipHOIT 3BE3/1bI B BepxHEil 1 HIDKHEH KyIbMU-
HAIIISIX B TOT MOMeHT Ha Teppuropnu r. Camapsl (mmpota — 53°12')7 (2 6aswia)

Nej. «H36partbie c80Ticm8a HEKOMOPHIT CNYMHUKOS »

Bamemy BHEManuio B TabJ. 1 NpecTaBiIeHbI JTaHHBIC JIJIsI MACC U PaJInyCcoB
Tpex nebecubix Test (Semum (1), Jlymer (2) n Kammcro (3) — ciyranka FOmnurepa),
m300pakKeHHbIX B MaciTade na puc. 3. C ncrnogb30BanueM JIMITb 3TUX JTaHHbIX 1
JIMHENKN, olpeesmre:

1. JTuneitanste pagnycet Jlyner n Kasuminero (1 6aswr 3a oxmo 3nadernme).

2. CpeiaIor0 MaccoByio mioTHOCTH s JIyuer n Kajumero (2 6amta 3a oHO
3HAUECHNE).

3. Vcekopenue cBoboHOTO najenust y nosepxuocreit JIyuer n Kammcro (2 6ai-
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[Lnanera/ CryTHUK | Bemus (1) | JTyna (2) | Kauumicro (3) |
Macca, Kr 5.97 - 10 7.35-10% 1.075 - 10%
Pamnyc, kv 6371 ? ?

[Lnornocts, Kr/m?

?

?

?

yCKOpeHI/Ie CB. IIaJeHMAd, M/C

?

?

2

Tabauma 1. MaTpuiia uCXoHbIX JaHHBIX Jyid 3emun, JIyasr u Kasaucro.

Puc. 3. Komrax dororpaduit Semmn (1), Jlyusr (2) nu Kammcero (3).

J1a 3a OJTHO 3HAUECHNE).

Yposenb «3HaTOK» (ypoBeHb B)

N5, «Manaas naagnema u ee ceoticmaa s

Hekoropast majiasi mjianera, obparatorasics Bokpyr CoJiHila, oKa3biBaeTcs B
BOCTOYHOI KBaJipaType Jjisd 3eMHOro HaboaTes Kaxipie 500 cyrok. Onpejie-
JITE:

1. Cujiepuaeckuii iepro 1 odpartienns MaJioii mwianersl BOKpyr CoJtaria. (2 6as-
J1a)

2. Mexkry opbuTaMm KakKnx KJIacCHIeCKUX ILIAHET PacIoJiaracTcs opouTa Ma-
J0it mianeTsr! (3 Gasiia)

3. YUemy paBHO MIUHIMAJIBHOE PACCTOSTHIE MEXKIY JIAHHOM IIIaHeTol 1 3emieit?
B kakoit kondurypaiun maJjas IIaHeTa OKa3blBACTCA Ha TAKOM PACCTOAHUU OT
Semyn? OpOUTHI TAHHBIX TEJ CJIEYyeT CUNTATH KPYTOBBIMU, JIEXKAIIUMEI B OTHOMN
mockocTH. (2 6asa)

4. Yemy paBHa yT/IOBask CKOPOCTH BUJIMMOTO TOMTATHOTO JIBUZKEHNA MAJION TI1a-
HETBI B MOMEHT e¢ poTuBocTosnus! (4 baJia)
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N6, « Domocsemra HouHo20 Hebocsoda 3emau»

[ITKOMBHWUK, MyTENIeCTBYs [0 MHUPY BMECTE C POJUTEISIMU, PEIIII € TTOMO-
IMBI0 3ePKAIBHO (hOTOKAMEPBI (pasMepbl MPSIMOYTOJIBHON MATPHUIIBI KOTOPOH —
36 X 24 MM) BBIOJTHUTH HOUHYIO (DOTOCHEMKY Beero HebocBoIa 3emin. Bumecre ¢
KaMepoii OH MCIIOJIB30BaJI ChEeMHBIIT 00beKTUB ¢ (POKYCHBIM paccTrosgaueM 300 M.
Omnpejenure:

1. YrjoBble pasMepsl 10/ 3peHNsT ONTUYECKOil cicTeMbl «(hoTOKaMepa-00bek-
TuB» (B MuHyTax Jayrn). (5 6aJios)

2. TesecHbiit yroj, coorBercrTByOmuil 1010 3peHus doroamnmapara (B KB.
rpaj). (3 6amia)

3. MunnMaaIbHO BO3BMOXKHOE KOJMYECTBO KaJPOB, KOTOpbBIE CJIE/yeT ClesaTh
IKOJIbHUKY /11 JIOCTUZKEHUS 11eJI1,

a) JIOIyCKaeMoe ¢ TOUKH 3peHust Teopun (2 basuia),
6) neobxommmMoe Ha MpakTHKe. (2 6asa)

M7, «Hexomopvie ocobennocmu npumeuamenvrotc hopmv. peavedpa »

Ha puc. 4 npezcrasiena dbopma peibeda (MOTYXIHNA ByJIKAH) TOBEPXHOCTH
HEKOTOPOIl Kaccnyeckoii mianersl. C UCIIONb30BAHUEM JIMIIL JAHHONO PUCYHKA,
JIMHEAKN U CHIPABOYHBIX JAHHDBIX, OLPE/ICJINTE:

1. B kakoM HoJiymapu MjiaHeTbl (CeBEPHOM UJIH I0ZKHOM ) PACIIOIAraeTCs JaH-
Hasi chopma penbeda? Cienyer mojararh, 9TO CeTKa MJIAHETOINEHTPUIECKIX KO-
OPJIMHAT OIPEJE/ISETCsT AHAJIOTHIHO Teorpaduaeckoii. (1 6asw)

2. TToBepxHnocTn Kakoii KJIacCcuuecKoil IIaHeThl NPUHAICKIT Aannas popMa
pesbecha? Cpoit oTBeT 0bOCHYiiTe cTpOro Maremarudecku. (3 Hasia)

Ormenure:

3. HauboJibImyto mpoTsizKeHHOCTD JJAHHOTO BYJIKAHA B HATIPABJICHUN: &) C CeBepa
Ha for 11 0) ¢ 3alajia Ha BOCTOK, €CJII €ro MPaHuIa pacioaraeTcst Ha yposae O MeT-
pOB (3esieHast TpaHUIlA) HaJl CPEJTHUM YPOBHEM TTOBEPXHOCTH ILIaHETH. (3 OaJiia)

4. T1romanb MOBEePXHOCTH, 3aHIMAEMOil 9TUM ByJIKaHOM (B KM?), HoJaras, 4To
ero TpaHmIla pacioaraeTcst Ha ypoBHe () MeTPOB (3ej1eHas TPAHUIA) HaJl CPeTHIM
YPOBHEM TIOBEPXHOCTH ILIaHETHI. (3 OaJiia)

5. J1oJ110, KOTOPYIO COCTABJIAET ILIOMIAJIb, 3aHUMaeMast JAHHBIM BYJIKAHOM, OT
TJIOIIAJIN TOBEPXHOCTH Beeil mraneTsl’! (2 Oasa)

6. BoicoTy By/Kana, ecm OHA COOTBETCTBYET IPEJICJLHOMY MEXAHHICCKOMY
HaIIPSZKEHUIO MOPHBIX MOpojl, ciaraiomux ero. Criejyer mojararh, 4To Ha 3eMiie
9TOMY Ke IIPEeJIeIbHOMY HAIPSYKEHNIO COOTBETCTBYET BhICOTa DBepecta (8848 M),
a TOpHbIE TIOPOJIbI DBepecTa U JAHHOIO ByJIKaHA OJHU U Te kKe. (2 Gasuia)

Ne§. «Dsoarouusn obpasa IOnumepayr
Ha puc. 5 npencrapien xkosnax dpororpaduii FOmurepa B pasindubix dazax,
OJIyYeHHBIX ¢ UI0JIsI 110 Jiekadbpb 2022 roga. [Tosarast, aro opoursr 3emsn 1 FOtm-
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-5000 O 5000 10000 15000 20000

Puc. 4. ®opma pesrbeda MOBEPXHOCTH KJIACCHIECKON ILJIAHETHI.

®a3bl Onutepa ¢ uonsa no gekabpob 2022 ropa

se e

30.07 (44.8") 30.08 (48.5") 19.09 (49.8") 07.10 (49.7")

> & =

14.10 (49.3") 31.10 (47.7") 04.12 (43.2") 05.12 (43.0")

Puc. 5. ®asbr FOnurepa (¢ ykazanuneM HanbOOJIbIIEroO YIJIOBOIO JIHAMETPA) € HIOJIA 110 JeKaOPh
2022 rona.

Tepa SBJISAIOTCSI KPYTOBbIMU, OIPEJIEJINTE:

1. O6pasz FOmurepa ot kakoro unc/a ObL1 Hanboee OJU30K K KOH(DUTYPAITIH



YcaoBus 3agad OMOA um. P.A. Bpeauxuna-2024: typ Ne 1, 7-9 kjaccer 10

nporuBocrosgnusi! Cpoii orBet nosicrute. (1 6asw1)
2. B kakoe BpeMsl CyTOK 1 B KaKoii cTopoHe HeDOCBOa MOYKHO OBLIO HAOJIIOIATE
FOmurep B BoCTOUHOI KBajpaType? (2 basuia)

Ormenure:

3. Jarnl npebpiBanns FOmmrepa B 3amaiHoil n Boctownoi kKBagparypax? (5 6aJ-
JIOB)

4. 3HaveHns yrjaoBOro juamMeTpa IIaHeThl B KBajpaTrypax. (3 OaJuia)

5. Nsmenenne BuuMoii 3Be3/1H0#1 Besimannbl FOnnTepa B IpOMeEXKyTKe BpeMe-
HI, 3aKTI0I€HHOM MEZKJIy ero IPOTHBOCTOSTHHEM I BOCTOUHOM KBaApaTypoii. (3 baJi-
J1a)

Ne9. «Pe3onaHcwvl 8 cucmeme 26AUNEEBBLT CNYMHUKOS »

Yeroipe Kpynueitmux crnyTHuka FOmurepa HasbiBailoTcs 2aauseesvimu. 1lpn
9TOM TpHU OJIMKANIIX CIyTHHKa K MarepuHckoil mianere (Mo, Esporna u lanu-
MeJT) HaXoJsATest B opbutaibaoM pesonamce 4:2:1. [ocnennee o3nadaer, aro Ha 4
nepuojia obpaienusi Mo npuxomaurcest jasa mnepuoja EBponbl un ojun nepuos ['a-
aumesia. Kpome Toro, nepuojibl ooparienns Kasmcero n EBpornbl oTHOCATCA Kak
47 - 10. Ilonaras, 4To OpOUTHI BCEX TAJNIEEBBIX CIIYTHUKOB SIBJISIIOTCS KPYTOBbI-
MU ¥ JIeXKAIUMKI B OJHOI IIJIOCKOCTHU, a CujepudecKuii mepuoj obpariexus: o
cocrapiget 1.770 cyT, ompenennTe:

1. [IpoMexKyTOK BpeMeH! MeXK Ty JIBYMsI TI0CJIe/I0BaTEIbHBIMI MOMEHTAMU Bpe-
MEHH, KOTJIa BCE T'a/INJIEEBBI CITY THUKHU BHICTPAUBAIOTCS BJIOJIB OJTHO MTPSAMOIL, TIPO-
xopsiteit depes mentp FOmmurepa, ¢ ofiHOIT cTOPOHBI OT TocseHel. (8 6aLIoB)

2. MakcumasibHO BO3MOXKHBIN yTOJT SJOHTAIMN (OTHOCHTEbHO EHTPAbHOT
IJIAHETDI ), KOTOPBI MOYKHO 3jech HabmogaTh. s Kakoil mapbl TaaiaeeBbiX
CIIyTHHKOB OH jocTuraetcs’! (6 6ammos)

Ne10. «Abcorrommuasn 36e3dnasn seauvurna boauday

Ha puc. 6 upejcrasiena dpororpadust HOUHOTO Ieii3axka. B gyacTtHocTn, 3/1CH
3auKCHpoBaHoO MajeHne Ooaa BOm3u ropusonTa. OneHKa ero BUIIMOro oJiec-
Ka B 9TOT MOMEHT WMJeHTHIHa BUANMOMY OJiecky Benepbl B manbobImeil 3/10HTa-
nun (—4.5™).

1. ITosarasi, uro Bo3ropanue 00JIMIa IIPOU3OIILIO Ha BEpPXHEl I'paHuIle aTMO-
cepnl 3emin, paciosioxkeHHoi Ha BbicoTe 100 KM, OIEHHTE PACCTOSIHUE JIO Me-
TEOPOU/Ia, MOPOUBIIErO sIBJICHIE DOJINIa B MOMEHT CheMKH. (3 Hasiia)

2. Yemy ObL1 OBI paBeH BWIUMBIN OJsiecK Oosmjia, ecyim Obl 3eMHast aTMocde-
pa ObL1a OBl aOCOIIOTHO IpO3padHoil st Buaumoro csera? Cienyer mojaraTh,
9TO 3eMHas arMocdepa MpeJcTaBasgeT coboil OHOPOIHYIO Ta30BYI0 00DOJOUKY B
dopme chepuieckoro cios TosmmHol 100 KM, TIOrIoNeHne cBeTa B KOTOPOil o/~
quHsieTcs 3akoHy byrepa-/lambepra. [Ipu sTom mpupocT BugmMoro 6Jiecka 3Be3-
JIbI, PACIIOJIOZKEHHOI B 3eHUTE JIJIsi 3eMHOI'0 HabJIt01aTeIst, 00yCJIOBIEHHBIIH JINIIDH
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Puc. 6. [longpuoe custaue u 6osn Has Beapycwio (aBrop — Muxamin OKOHUITHUKOB).

OyTrepoBCKIM MOLJIONIeHneM cBeta, coctasisier Am = 0.3™. (4 6asia)
Onpenennre:

3. Ceerumocts (B Br) 6osma B MoMmeHT cbhemKu. (4 6asia)

4. Abcomommnyro 36e3dnyro eauduny 6oasuda, T.e. BUIUMYIO 3BE€3HYIO BEJIITIH-
HY 00J11/1a, KOTOPYIO ObI OH UMeJ, TPeObIBast B 3¢HUTE JI/I 3eMHOI'O HAOJTIOIaTe I,
na soicote 100 kM. (4 Gasa)
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Yposeub «HoBuuok» (ypoBenb A)

M1, «Cosee3dua u uxr docmonpumedamesbHocmus»

1. Campblit U3BeCTHBIN acTepu3M 3eMHOT0 HebocBo1a Bosbioit Ko pacosio-
JKeH B cossesun Bosbmas Measeura (6). (1 6asmwn)

2. Camoe gpKoe IapoBoe CKOILIEHUE ceBepHoil mosycdepnl HebocBoga M13
MPUHAJIEXKUT co3Besnio Lepkyeca (e). (1 6asmwr)

3. CeBepHblil MOTIOC SKIUINTUKI PUHAJIEKAT co3Be3auio [pakona (). (1
baJn)

4. Camasi sipKasi TaJIaKTHKa ceBepHoil mosycdepsl HebocBoma (M31) npunaji-
JeKUT co3Be3 o Arjpomenst (B). (1 6asun)

5. Lentp ramaxrukn Miednstii myTh pacrosioxken B cossesanu Crpesbiia (6).
(1 6asmwn)

6. Ha puc. 1.a) npecraBieHo paccesiHioe 3Be3/H0e cKorienne [Liesibr, pac-
noJsiozkerHoe B cospesanu Tenbiia (a). (1 6amt) Camoit stpKoit 3Be3/10i CKOTLICHMST
sBiteTcs Asprmmona. (2 6asia)

7. Ha puc. 1.6) mpejcraBiiena sipkasi SMUCCHOHHAsT TYMAHHOCTb — BoJibIas
tymannocTh Opuona (B). (1 Gasur) BHyTpu gaHHO# TYMAHHOCTH PACIOJIOKEHO
paccesitiroe 3Be3jiHOe ckorterne Tpamenns Opuona (ADS 4186). (2 Gasia)

8. CosBesnne 3men (e) mpejcrapisier co0Oil JBa HECBSI3AHHBIX MEXKIy CODOit
yaacTKa HeOOCBOIA, pasjieeHHble co3Be3meM 3meeHocta. (1 Oasun)

N2, «JIyna 6 pasauunvir ga3axs

1. O6pas Jlyubl ¢ HOMepom 5 cooTBeTcTBYeT hase moyHoTyHusT. (1 6asw)

2. Kak u3BectHo, cunojuyecknii mecar JIynol pasen 29.5 cyTok; 7.4 cyTok
cocrasyister 1/4 ot mamnoro mecsna. Jlyna croycerst 1/4 jiyHHOrO Mecsinia mocJe
HOBOJIYHIS HaXoJuTcd B pase mepBoil deTBepTu. /laHHOoil daze cooTBeTCTBYET
obpas 1o Homepowm 4. (1 Gaswr)

3. C mosynoun u 710 Bocxoa Cotania JIyHa BuHa uiib B TpeTheil (ocemeil)
gqeTBepTH. DTOil (hase oTBedaeT obpas mox Homepom 3. (1 Haswr)

4. ®orocbeMKy JIYHBI ¢ HEIbI0 3alledaT/IeHIsT ee MeleIbHOI0 CBeTa BhITOJIHO
IPOBOJINTH B ha3ax MOJIOJOT0 WIN cTaporo mecsien. JlanuabiM daszam cooTBeT-
cTBYIOT 00pasbl moj HomepoMm 1, 6, 8. (1.5 Haswra)

5. [opsok nosteiternst panubix dasz Jlynsr coepyrommuit (4.5 Oasuia):

7—-8—-1—-4—-9—-5—-2—3—06.

N3, «Iloaspras 36e3da u npeueccus 3emMHOU OCU»
1. Ilepuox npeneccun 3emuoit ocu cocrasister 1), = 25800 jier (1 Gast), npn
9TOM yTOJI PacTBOpa ee KoHyca cocraiser 26 = 47°. (1 Haswn)
2. Cerogudaiinee nojsgpioe paccrosguue g [ongapuoit 3se3/161 cocrasisier 44,
(1 6amn) MakcumaibHOe TOJISPHOE PACCTOSTHUE OYJIET JOCTHUTATHCs, KOTJa OCh
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mupa yaaiurest ot [onstpHoit 3Be3bl Ha yrog 26 = 47°. (1 6awt) Tocteanuii pas
Taxoe cobpiTe ObL10 npnbausnTesnsao 1),/2 = 12900 ser Tomy nasaj. (1 6aswn)

3. Urak, nojspHoe pacCcTOSHUE 3BE3/Ibl B TOT MOMEHT COCTABJISLIO Py = 26 =
47°. Yrobb! gannast 38e3/1a Obliia 3axosieil B ropojge Camape HeoOXOIIMO, YTOOBI
ee MoJITPHOE PacCTosAHME OBLIO DOJIbINE MTUPOTHI 9TOro roposa. Ho mupora ropojia
cocrasiisier 53°12’. Buauut, pannoe ycjiosue He BbiojHsieTcs 1 [lossipaas 3se3/a
ObliIa KAK U CerojiHs He3axosiieil 3a ropu3ouT B 1. Camape. (2 Oasuia)

4. TlockonbKy mossipHoe paccrosune logapHoit 3Be3/1bI B TOT MOMEHT ObLIO
6osbie yrima 90° — ¢, TO ee BepxXHss KyJIbMUHAIMSA MPOUCXOIIIA K IOI'Y OT 3€-
aHuTa ropoga Camapbl. 3HAYUT ee BbICOTA B BEepXHEH KYJIbMUHAIINN OIIPEIe/INTCs
dhopmyitoit (1 H6amwr):

Pmax = 90° — o+ = 90° — ¢ + (90° — p) = 180° — ¢ — p = 80°.
A B mikneit KyapMuaaimm (1 Oasun):
Pin = @+ 60 — 90° = ¢ + (90° — p) — 90° = p — p = 6°.

Nej. «U36parmvie c8oUCMBA HEKOMOPHIT CNYMHUKOS»

1. Usmepum ¢ MOMOIIBIO JIMHEHKN Ha PUCYHKE BUJNMbBIE JMAMETPHI 3eMJIH,
Jlyaer m Kanmucro coorBercTBeHHO: Rey = 217 MM, Ry = 56 MM, R = 80 MwM.
[TockoJibKy JlaHHBIe HeOecHBIE Tejla M300paykeHbl Ha pUC. 3 B MaciiTade, TO OT-
HOIIEHUST UX JIMHEHHBIX JIeHCTBUTEIbHBIX Pa3MepPOB JOJIKHO ObITh PaBHO OTHO-
IMEHNI0 WX BUJANMBIX Pa3MepOB Ha PUCYHKe (13 cooOparkeHuil mopobus). 3HaunT
(1+1 Gasur)

9%@ R@ m@
Y=Y -7 =3875. = R =" —=1644 .
% ~ R, x , . » KM
9‘{@ R@ m@
— = — =9y =2713, = Rr =— =2350 kM.
Rk Rx v 7 " Yy o

2. CorJiacHo ompejie/IeHuio, cpedueti Maccosots nAOMHOCMbI0 HEOECHOTO Tesa
HAa3bIBACTCS OTHOIIIEHNE MACCHI TeJia K ero oobemy. C yueToM Toro ¢gpakra, 9To Bee
paccMaTpuBaeMble Te/Ia UMEIOT MapoodpasHyto (popMy, MOKEM 3allicaTh UTOTO-
BOE BBbIPaKeHUe JIJIsi TJIOTHOCTH HEOECHOTO TeJia:

m_sm
a %ﬂﬂ‘{?’ 4R

p

BamnuiieM JJaHHOe COOTHOIIEHHE /I KayKI0ro HeOeCHOTo TeJia U pasaeuM BTOPOoe
U TpeThe yYpaBHEHUSI Ha IIePBOE, B pe3yabTaTe MoJydaeM

ES EENEY
'0@_479%% 4m R’ 'OK_47T§R§(’

= 5510 xr/M°, p =
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[Lnanera/ CryTHUK | Bemus (1) | Tyna (2) | Kauumicro (3) |
Macca, Kr 5.97 - 10* 7.35 - 10%2 1.075-10%
Pamnyc, km 6371 1644 2350
[Lnornocts, Kr/m? 9510 3950 1980
VYekopenue cB. najenusi, M/ c? 9.81 1.81 1.30

Tabnuma 2. MaTpuiia UCXOIHBIX U OJYIEHHBIX JaHHBIX Jid 3emuin, JIyasr u Kasaucro.

(2+2 Gasra)

3
pe (MM (Ko M\ 5 3
p@_<9ﬁ@) (*ﬁ) T p“_p@(zm@)w = 3980 kr/ar

3
PK mK 9%@ mK 3 3
b (zm@) (%K) T p@(zm@) " = 1980 xr/u

Samenanue: ToJydeHHbIe 3HAUYeHUsT cpejiHell MaccoBoil mioTHocTH it KaJ-

JucTo 1 JIYHBI HECKOJIBKO 3aBBINIEHbl OTHOCUTE/IHLHO COBPEMEHHDBIX TOUHBIX 3Ha~
YeHUI NCKOMBIX BEJIMYINH, 9TO 00YCJIOBIEHO MOTPEITHOCTHIO M3MEPEHMIT, a TaK»Ke
He COOJTIOJICHUEM TOYHOI'O MacInTaba IpejcTaBIeHnss 00pa30B HEOECHBIX T/l Mpu
COCTABJICHUU KOJLIayKa €ro aBTOPOM.

3. U3 mkoabHOTO Kypca (hU3MKH U3BECTHO, IYTO YCKOPEHUE Y TTOBEPXHOCTH TIla~
POOOPA3HOTO TeJIa OMPEJICIIETCs 110 PopMYyIIe:

GIM

Samuiiem JaHHoe cooTHoIIeHunue 1Jid KazK10ro HebecHoro reja n pas3aes/imM BTOpOeE

I TPEThE YPABHEHNUST Ha MepBOe, B pe3ysbrare mojydaeM (22 baja)

S R c) .
= J. ) = ’ K — )
N2 O R

e M, Re ? M, 2 2
JC - — = 1.81 .
do (?Jﬁ@) <§ﬁ«) LT e (?Jﬁ@ ! i M/C

gk (Mg (R’ M\ )
IR = = 1. )
P (zm@) <mK) T g@(fm@ y'=1.30m/c

Pesynbrarhl Bcex n3MepeHnii 1 pacdeToB IpeJICTaB/IeHbl B Tabur. 2.

9o =

Yposeab «3HaTok» (ypoBenb B)

M5, «Maaass naanema u ee ceoticmeay
1. Ilpexk e Bcero 3ameTnM, 4T0O B KBaJApaType MOIYT HPeObIBATL JINIIL BHEIII-
HIE TeJia, TP 9TOM CHHOINYIECKNIT IePHOJ] MaJIOi IIaHeThI OOJIbIIE CHIePUTIECKO-
ro nepuoja (3Be3IHOr0 roja) 3emM/In, 3HAUYNT MaJjas IIaHeTa JBUYKETCST BOKPYT
CoJiHIIa B TOM »Ke HallpaBJIeHHH, 9TO ¥ 3eMJisI. SHAYUT MOXKHO BOCIIOJIb30BaThCH
VPaBHEHHEM CHHO/IITIECKOTO JIBUKEHUsI B Bujie (2 Oasiia):

1 1 1 ST,
= — — — = ’I’p:—eB
S T, T, S — T

= 1355 cyr.



Perteransi 3aqagd OMOA uvm. @.A. Bpeauxuna-2024: typ Ne 1, 7-9 kjacchbl 16

2. Jlanee, ¢ mcmo/ib30BaHNeM TPETHEro 3akoHa Kersepa, BBIYUC/IUM PaJIyc
KPYTOBOit OpOUTHI (6OJIBIITYIO MOTYOCh) MAJION ILIAHETHI:

T 2 3 T 2/3
_p — & , :> ap — CI/@ —p - 240 a.e.
T@ Ao T@

Vcrnonb3ys cripaBoYHbIe JJaHHBIC 71T OPOUT OOJIBINNX JIAHET, JIerKO YCTAHOBUTD,
aT0 opOHTAa MAJION IUIAHeThl JiexKuT Mexkay opbutamu Mapca n FOmurepa. (3
basia)

3. OueBuIHO, MUHUMAJIBHOE PACCTOSIHHE MEXKIY MaJjoil IJIaHeToi u 3emJieit
Oyzer jgocturarbesi B KouuUryparmn mnporusoctosiaus. (1 6aswr) Ilpu srom ero
BeJIIIHA OyJIeT ONpeJIe/IaThCs BhipaykenneM (1 Oasii):

Apin = ap — g = 1.4 ace.

4. TlockobKy OpOUTHI 3eM/IN 1 MaJIoi ILJIaHeThl KPYTOBbIE, TO B MOMEHT I1PO-
TUBOCTOSHUA, UX OPOUTATbHBIE CKOPOCTH JIOJIPKHBI OBITH MapaJijie/IbHbl U COHa~
PABJICHBI MEKJIy CO00ii. 3HATUT OTHOCHUTE/bHASI CKOPOCTh acTeponsa Oyier (2

basia)
|GIM |GIM
Vie=Ve — Vo = K@— TQ-
P

B MOMEHT HpPOTUBOCTOAHUS YYAaCTOK TPACKTOPHUU, 110 KOTOPOMY JIBUYKETCS Ma-
Jlasd TTaHeTa OTHOCUTEIBHO 3eMJIH, MOXKHO PAcCMaTpUBATHL KaK YTy OKPYKHO-

CTH, TOTJIa YIJIOBYIO CKOPOCTH OTHOCHTETHHOTO JBUKEHUST MOXKHO 3aICaTh Tak
(2 basua)

re 1 _
e = 2L \/sz@ — \/sz@ — 5.04-107% pagx/c = 0.25°/cy.
Anin Qe a,

AInin

Ne6. « Domocsemra HoOuHo20 Hebocsoda Zemau»
1. Pacemorpum onrrraeckyio cxemy "obbextus-porokamepa' (em. puc. 7). 31ech
— 00bEKT POTO0O30PA, ONPEIEIAIONNIT MAKCUMAIBHYIO YTJIOBYIO BLICOTY A, KO-
TOPYIO eImie MOKeT 3aredarieTs Marpuna |3, [2] — o6bexTns, B hokyce KOTOPOro
pacrojioykeHa Marpuia (B ciydae HabJroieHns HebecHoro resa). O4eBuaHO, 9T0
MaKcuMaJIbHas yriaoBas Beicota h = 2a, mpudem u3 AOAC cienyer, aro (2 6ai-

J1a)
AB/2 b b
tga = —— = —, = «a =arctg |—| ., (1)
f 2 f 2 f
371ech 1 jastee a = 36 MM, b = 24 MM — JIMHEHbBIE pa3sMepbl MaTPUIThI KaMephbl;
f = 300 mm — dokycHoe paccrosinne o0ObeKTHBa. B mTOre yrioBas BbICOTA U

MUpUHA KaJjipa ecTh (2 Oauia)

b a
=2 — | =4.58° =275, (=2 — | =6.87° =412". (2
h arctg 27 58 75, L arctg 27 6.87 (2)
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Unorja B KauecTBe XapaKTEPHOT'O YIJIOBOTO pas3Mepa IOJIsI 3PeHUs KaMephbl MC-
OJIB3YIOT YIJIOBOI pasMep JnaroHaj il KaJIpa:
Va2 + b2

d = 2arcty | == = 8.25" = 495/ (3)

T.0., yriioBble pasMmepbl [0Jisl 3peHrs JIaHHOro JeBaiica ecth £ X h = 412" x 275
(1 6asn)

A
2. Jlnst onpejiesieHus TEJIECHOIO yIjia pac- B|
cmotpuM puc. 8. 3nec ABC' D — npsiMmoyrojib- 4
HUK, OTIPEJIC/IAIONTNI TPAHUIIBI IO 3PEHI Ka-
Mepbl Ha paccrogann OF = r ot nocsiejHeii. a o C

Tenecubiit yros ) 1oJist 3peHust KaMepbl MOZKHO
(mpubsmzKeHHO) onpeesnTsb Tak (1 6aswn) A

~~ 7/'2 9 \

Puc. 7. K onpenenenuio onTuydeckoi

3J1eChb S ApCp — IIOLMIAL JAHHOIO IPSIMOYTOJI1b- exenr "oGbexTIB-boToKAMEpa".

HIKA, KOTOPYIO MOKHO 3alliCaTh TaK
h /! h 14
Sapcp = AB-BC = EG - JK = <2r-tg§) <2r-tg§) = 4T2-tg§ -tgi,

31€Chb y49TEeHO, 9TO
h ¢
EG=2EF =2 tg5, JK=2JF=2rtgy.

3 Boiparkerust (4) u mocsieiHero pesysibrara ciaemyer, aro (1 Gasun)

ot (t) (D miam(D) (D). e

[Tocneunii pe3yabTaT sABIIeTCs NPUOINKEHHBIM 1, CIIPABE/JINB B CJIyYae MaJIbIX
3HAYCHUI yTJI0B % u g. Tounast bopmysia JiIst TaHHOTO TEJECCHOTO yTJla JIOJIZKHA,
OBITH 3amucaHa Tak (BbIBOJ MOC/EHEll OUeHb CJIOKEH U TPUBOIUTCS JIUIID JIJIs

IIOJIHOTBI KapPpTHUHDBI Saﬂa‘ﬂ/l)

=t s (£) - (1) o

O 1HaKo, B CHJIy MAJIOCTH yIJIOB % u %,
snauenns ). = 9.60 - 1073 cpan= 31.5 xB. rpas. (1 Gawi)
3. MuHHMaJbHO BO3MOXKHOE KOJUYECTBO KaJIPOB, KOTOpPbIE HEOOXOIMMO ClIe-

Beipazkenust (5) u (6) jgaroT ojnHAKOBBIE

JaTh JIIsT (POTOCHLEMKHI BCEro HeOOCBOa 3eMJIH, ¢ TOYKHU 3PEHUsT TEOPHH, MOYKHO
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OIPEJIE/INTH KaK OTHOIIEHNE TEJICCHOI'O YTIJIa, COOTBETCTBYIONIEr0 BCEMY HEOOCBO-
Jly, K TeJIECHOM YIJIY TI0JIst 3PEHIS OJIMHOYHOrO KaJipa JIAaHHONH (POTOKAMEPH:

Q ere
Néﬂ = i;;h + 1 = 1310 xa/pos, (7)

311ech {2gphere = 41253 KB. I'paji. — TeJIeCHDI yroJl, COOTBETCTBYIONINIT BeeMy Hebo-
CBOJIY. 3JIeChb U jiajiee KBapaTHBIMU CKOOKAMU yKa3aHa Ollepallusi B3SITUS €101
qacT OT Japobu (2 Hasira).

C

4. Ha npakTuke mpujeTcs cleaaTb

GoJIbIIee KOTMUECTEO Kaapos yem N
rZLp min’
IIOCKOJIBKY T10J1e 3peHust (poToarapara
OIPEJIEISICA TIJIOCKUM TPSIMOYTOJIHHU-
KOM, a HebecHasi cepa gABsgeTcs che-

PUYIECKOIT TTOBEPXHOCTHIO. BBITIOJIHUTD ChbeM-

KY BCero HeDOCBOIa Oe3 repecevennst 1mo-
JIeil coceHnX Ka/IpOB B JICHCTBUTE/IL-
HOCTH HEBO3MOYKHO. MuHUMaJILHOE KO-

JIMIECTBO KaJIPOB, KOTOPOE HEOOXOMMO
cJleslaTh Ha IPaKTUKe, YTOObI choTorpa-
¢dupoBaTh BeChb HOUHOI HEOOCBO/I, MOYK-
HO OIPEJIETUTL OTHOIIEHNEM TEJIECHOT'O

yIJla, COOTBETCTBYIONIErO MPAMOYIOJIb-

HOII 1101 IKe BbIcoTOl 180° (cooTBeT-
man ( Puc. 8. K omnpenenenuto Tesecuoro yria ).

CTBYET IPOTAXKECHHOCTH Kpyra CKJIOHE-

HUsT OT CEBEPHOrO JI0 I0KHOTO Tojroca Mupa) u mupunoit 360° (coorBercTByeT

IPOTSZKEHHOCTH HEOECHOTO 9KBATOPA) K TEJIECHOMY YTJIy TOJIsi 3peHust hoToara-

para, T.e. (2 6asa)

() _ [180° x 360°

i = 0 + 1 = 2058 KaapoB. (8)

N7, « Hexomopwie ocobenHocmu npumewamesvroti hopmuvt peaveda»

1. [TockombKy MmupoTa MeCTONOJIOKEHNS BYJIKAHA — TOJIOKUTETbHAS BETMINHA,
TO OUEBHJIHO, BYJKAH HAXOJUTCS B CEBEPHOM MOJIyIIapui miaHersl. (1 6asi)

2. OnpejiesiuM ¢ IIOMOINBIO JIMHEHKN PACCTOSIHUE MEXKJIy JBYMSI COCEIHUMU
napaJsuiesisiMu ¢ mmpotoit B 16 u 20 rpajgyco (¢ = 40 mm), usmepsieMoe BJIOJIb
Mepuuana mianeTsl. C ncnosb3oBanneM MaciiTaba poTorpadun onpee M pac-
CTOSTHUE MEYKIy JAHHBIMU TOUYKAMI 110 TIOBEPXHOCTHU ILTaHeThl (1 6asw):

L = pyl = (160 &knm/20 M) - 40 Mm = 320 kM.

Hamee coctaBum mponopruio: 360° MmIaHeTHOrO MepunaHa COOTBETCTBYIOT €ro
jaune 2w R, a 4° coorsercTByloT jyre L. OTKyga ciejiyeT dBHOE BbIparKeHUe
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HJIAd padnyca IIJIaHeTbI:

[e]
R, = 3607 L = 4584 K.
4° 27
[Tocsie qauit pesysbrar Hanbosee 630K 110 3HaUeHN o K pajnycy Mapca (3397 k).
SHaYNT JAHHBINA BYJKAH — JIOCTOIpUMedaTebHOCTE Mapca. O4ueBuiHO, 3TO BYJI-
KaH Ot (2 6asuia)

3. C ucriosmb3oBaneM JIMHEHKN JIETKO YOSUTHCS B TOM, YTO HAUOOJIbINAs MTPO-
TSKEHHOCTh BYJIKAHA C BOCTOKA Ha 3amaj] (Ompejesss ee 10 3eJIeHOi TpaHuIe)
cocrapyger 1 = 100 mm, a ¢ ceBepa Ha 101 — 5 = 98 mm (1 6asur). C ucronb3o-
BaHmeM MaciiTaba gororpadur moIydaeM CJIeIyIoniue 3HauYeHnsi, BhIPaykKeHHbIe
B KnstoMerpax (2 6asia):

Ly = pyly = (160 xknm/20 Mm) - 100 mm = 800 K,

Loy = py by = (160 xM/20 nvm) - 98 MM = 784 K.

4. Jlns omenkn 1ioma/u rnosepxuHoctn Mapca, 3aHUMaeMOil 9TUM BYJIKaAHOM
3aMeTHM, 9TO €ro BHIUMAas IpaHura (1o 3ejeHoil ) Om3Ka 1mo Gopme K
okpyzkHoctu. Cjie/JoBaTeIbHO 3aHNMACMYTO BYJTKAHOM TLIOIIAJIb TOBEPXHOCTH TLTa-
HETBI MOYKHO AIPOKCUMEIPOBATH KPYTOM, JHaMeTp KOoToporo (D) HeoOXoImMo
omnpeenTh 110 puc. 9. B pesynbrare qunamerp ocHoBanus Bysikana Oyer (1 6aswr)

D = pp- D = (160 xkm/24 vm) - 115 M = 767 K.

Ciie1oBaTeIbHO NCKOMAsI TLIOIA b OCHOBaHUs OyieT (2 OaJuia)

D2
S = T = 462000 KkMm2.

5. oo, KoTopyto cocTaBiiseT IJIONa/ b, 3aHNMaeMas JaHHBIM BYJIKAHOM, OT
IJIOMIA/H TOBEPXHOCTH BCeil MIAHEThI MOYKHO OTPeJIe/INTh Kak (2 Hasiia)

S D? 1(1)
n

= — = —:4 2 = _—
5 ™ (W%O,) %

2
=7 ) =3.2-107° wm 0.32%,

31ech Sp = 47r9%é, — wiomae nosepxunoctu Mapcea, R, — paguyce Mapcea.,

6. [TockobKy TOpHBIE TOPOALI DdBepecta U OJUMIIA OJIHA U Te ¥Ke, TO UX Ipe-
JleJIbHbIE MeXaHnueCcKne HAITPSYKEeHN JI0JIZKHBI OBITH OJMHAKOBBIME. Ec/n JanHbie
npeje/IbHbIe 3HAYCHIs MeXaHNUeCKIX HAIPSKEHUI JIOCTUTAIOTCS 1T DBEpecTa 1
OsmnMIta, TO OIEeHUBAas MOCIeIHIE BEJTMIMHBI POPMYJIOH THIPOCTATHIECKOTO JTaB-
JIEHUsI, MOXKHO 3allicaTh

pIshe =pgghg, = hgp = h@g—® = hg (m®) <9%_Oz)2 = 23.4 kM.
9z M 5 Re
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220° 224° 228° 232"

-5000 O 5000 10000 15000 20000

Puc. 9. K onpenenenuto miomaan nopepxaoctn Mapca, sarumaemoit OQmmMom.

22 500 M----mmmmmmmm e s

LIJmanHa BJIK. MayHa-Kea: 251 KM
LnpuHa BAK. Onumn: 600 KM -

-
-«

Puc. 10. K cpaBHeHmio BHICOT U pasMepoB OCHOBAHUI 3eMHBIX I'OP M MapCUaHCKOTO BYJIKAHA.

[Toceinuii O1eHOYHBIH Pe3y/IbTaT BecbMa OJIM30K K COBPEMEHHOMY TOYHOMY 3Ha~
qeHnio BeICOTH ByKaHa Osmwmir (22.5 kwm, em puc. 10). Tlpu 3amcn nocsieanero
BbIParKeHUsI Mbl ICII0JIb30BaJl (puHAIbHYIO (bopMysty 3a1a4un Ne4 HACTOSIIIEero pe-

mm3a. (2 basa)

Ne§. «Desoarouyus obpasza FOnumepa»

1. Cornacuo puc. 11, B MoMeHT ipoTuBOCTOsIHIS BepxHeil mianers! (FOmurepa),
paccTostHe 0T 3eMJIN JI0 Hee CTAHOBUTCS MUHUMAJILHBIM, & ee yIJIOBOI jJrnamMeTp
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Op6ura 3emiu 3eMITst

[I OpOGwura BepxHel MIIaHETHI

Puc. 11. K ompeiesieHnio OCHOBHBIX KOH(DUTYPAINit HUZKHAX U BEPXHUX ILTAHET ¢ TOTKH 3PEHUST
3eMHOr0 HadJogaTe sd. 371ech B ciaydae HimkHel maanersl: BC — Bepxuee coequnenne, HC —
HIDKHee coeauHenne, BY — mambosibias BOCTOYHAs SJI0HTaINs, 35 — HaubOJIbIIas 3alia/iHas
9JIOHTAIS; B ciydae Bepxueil mranersl: C — coequaenue, I1 — nporusocrosuune, BK — Bocrounas
KBaJiparypa, 3K — 3amajnas KBajgparypa.

1 BUJIIMAs SIPKOCTD JIOCTUTAIOT MAKCHMAJIBHBIX 3HAYCHHI (B TPUOIMKEHUN KPY-
rooix opout). IlockobKy Ha puc. 5 Bce 00pasbl MOJIYUIEHBl B OJHOM MaciiTtabe,
3HAYUT 00pa3, MOJydYeHHbBI Hambosee OJU3KO K MOMEHTY €ro MPOTHBOCTOSHUS,
coorBeTcTBYeT Jate 19 centsiopst. (1 HGasw)

2. C ucnosbzoBanueMm puc. 11 jierko yoeauTbest B ToMm, uro FOmurep B BocTOU-
HOI KBaJpaType MOYKHO HAOJIOJATH TOCIe 3aKaTa W JI0 MOJYHOUYN, B 3allafHOi
cropone HebocBoa. (2 basua)

3. CorJiacHo cIpaBOYHBIM JaHHBIM, cUHOAUecK it nepuos FOnurepa cocras,isi-
er S; = 398.9 cyr. Ha puc. 11 paccMoTpum TpeyroibHUK, B BEPIITHAX KOTOPOI'O
naxopnrcs Cosmre (S), Semia (E) u FOmmrep (J), pacmosokenmbslit B 3ama/iHoi
KBaJIpaType. 3aMeTUM Tak»Ke, 9TO JIAHHBII TPEyroJbHUK IIPIMOYTOJIbHBIN, 1pn
srom yroJ npu Cosnne ZJSE = a MoxKHO onpeenTh Kak (1 Oasn)

. EJ a% — a? . a2 — a2
sina = =Y J O = q=arcsin | +—L—2| =78.9°
SJ agj ag

311ECh A, Qg — pajanycel (Oosbimme nosyocu) opout FOmurepa u Semin coorBeT-
CTBEHHO.



Perteransi 3aqagd OMOA uvm. @.A. Bpeauxuna-2024: typ Ne 1, 7-9 kjacchbl 22

Pasmepnocts D ‘ Snagenue k ‘ Pasmepnocts k ‘
pajman (paj) 1 -

rpajyc (°) 180/m rpajyc/paj

yIVI. MAHYTa 3438 YIUI. MUH/ paJy
yIJI. CEKyH/Ia 206265 YIUL. CEK/paji

Tabmuma 3. 3HaveHUs 1 pa3MepPHOCTb MTEPEBOTHOIO Ko duimeHTa k B 3aBUCHMOCTH OT HEOO-
XOJMMOI PA3MEpPHOCTHU YIJIOBOIO Jmamerpa D nebecHoro reja.

3a mpomexkyToK Bpemenu S 3emiist obrousier FOmurep Ha ofuH 060poT (Ha
360°). Yrobsl FOmtmrep meperesn u3 3amaHoil KBAJAPATYpPhl B MPOTHBOCTOSHIE
JUIST 3eMHOI'O HaOJIIo/IaTe s, 3eM/ie HeoOXO[IUMO TPOHTH yIrojl (¢ OTHOCUTEIBHO
FOnurepa, st 37010 €if Heobxo MO Oyer BpeMsi 7. CocTaBUM IIPOITOPIUIO BIIA
(2 6asmna):

T — X «
{S—>3600} = T—S@—87.4cym

Kondurypanus 3ama/Hoit KBapaTypbl olepezKaeT KOH(MUTYPAIIIO TPOTHBO-
CTOSIHUSI Ha, BpeMsI T, a KOH(MUTYypallid BOCTOTHON KBaJIpaTyphl OTCTAET Ha TOXKE
BpeMsi OT ITPOTUBOCTOSHISA. SHAUNT HEOOXOMMO OTCTYIHUTD 10 JaTaM Ha 87 CyTOK
Ha3aJ] U BIEpPe]i OTHOCUTETHLHO 19 ceHTAOpst, 9TO COOTBETCTBYET JaTe 23 MIOHS 1
15 nexabpst (1+1 6aswr).

4. Kax u3zBecTHO, Y2.408btM OQUGMEMPOM IAPOOOPA3HOIO HEOECHOI'O Tejia
HA3bIBACTCS CKAJIsipHAsA MeOMEeTpUUecKast BeJIMIIHA, paBHAas OTHOIICHUIO Y/IBOCH-
Horo pajnyca (R) mebecnoro Tesa K paccroguuio (A) g0 sToro Tema, T.e. (1 6asmn)

p_ g (2R
ook ().

371eCh k — TIepeBO/IHOM KO3 DUIMEHT, 3HaAUEeHNE U Pa3MEPHOCTH KOTOPOIO OIpe/ie-
nsiercst B 1abs1. 3. B corywae FOmmrepa B kBajipatype nmveem (2 Gasia)

2R
Z — ]{32—{]2 — 38.6”.

5. Vsmenenne 3Be3/iHoil Besimanabl FOmurepa or MOMEHTa, TIPOTHBOCTOSTHIS JI0
MOMEHTa €r0 BOCTOYHOI KBaJIpaTypbl MOXKHO BBIYHCJIUTH C MOMOIIBIO (DOPMYJIBI
[Torcomna (1 Ga):

E
mex — My = Am = —2.51g ( BK) .
En

Jlastee BOCTIOIBb3yeMCsT 3aKOHOM 0OPATHBIX KBAPATOB [JIsT OCBENEHHOCTH, CO3J1a~
BacMoii mraneToif y mosepxuoctn 3emin (1 6amwr):

1 N EBK:(aJ_a@)2:aJ_a@

EN—Q, D) D) .
r En as — ag, aj+ ag

B urore numeem (1 6asmn)

Am = 2.51g (m—a@) — (.42,
aj — Qg
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opOura cIyTHHKa 2

a) op6ura Kamicro

Puc. 12. K onpesesienuio npomMeKyTka BpeMeHu S.

M9. «Pesonancvl 6 cucmeme 2aAUNEEBBLT CNYMHUKOE »
1. CorylacHo yCJI0BMIO 3aJa9i, CHJACPUUYCCKUE MEPUOJLl OOPAICHNS JIAHHBIX
CIIYTHUKOB HAXOJSITCST B CJIEIYIONINX COOTHOMMeHustX (1 Gasun):

AT, = 2Ty = Ty, ATTp = 10Tk, (9)

sinech 17, Tr, Tq, Tk — cunepudeckue nepnojnl obparienuss Mo, Espornbl, ['ann-
mea n Kasero cooTBeTCTBEHHO. YCTAHOBUM HUHCJICHHBIE COOTHOIICHUST MEXKLy
IEPUOJIAME BCEX CIIYTHUKOB. [IJIsi 9TOr0 yMHOMKUM IepBOE YDABHEHUE CHUCTEMbI
(9) ma 47, a BrOpoe ypasHenue — Ha 2. B urore nosygaem (2 Gasia)

A7
18877 = 04Ty, = 47T = 20Ty, = Tic = T1, Ta=4T;, Tp =277 (10)

Takum obpaszom, cujiepudeckue nepuo/ibl ooparnienus Esponbl, annvena n Kag-
JINCTO TIPEJICTaBJICHBI B TEPMUHAX CHJIEpUYIECKOTo repuoja obparienus Mo. Bosee
TOT'0, U3 KPaTHOI'O paBeHCTBa OUYEBUJIHO, UYTO 4depe3 188 cujgepuiecKux 1epuoioB
obparenus o, Bce ocTajbHbIE CIYTHHKH COBEPIIAT IEJ0€ YNCI0 000POTOB, U
cJIe/IoBaTe/IbHO BCe OHU BHOBBL CTAHYT Ha IpexKHIOK npsimyto! Bosnukaer Bompoc:
siByiiercst yin 188 T nckomoit Besmaunoit? He cyimmecTByer i MeHbINIEro mpome-
JKYTKa BpeMeHU, depe3 KOTOPBIH 9TH CIYTHUKN BHOBL CTAHYT Ha OJIHY MPIMYIO,
IPOXOJIATIYIO Yepe3 nenTp FOmurepa?

2. /Ing mosydeHust oTBeTa Ha TOCJEJIHHUII BOIPOC PAcCMOTPUM CJIEJIYIONLY IO
KIHeMaTHIecKyio Mojesb. C ncroib30BaHneM TpeTbhero 3akona Keruiepa, Jierko
yOeINThCA B TOM, UTO PaJUYChl OPOUT JIAHHBIX CITYTHUKOB HAXOJSATCS B COOTHO-
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mernn (1 Oas):

3J1eCh ag, AR, Gq, G — Pajnychl KpyroBbix opobut Mo, EBponbl, 'annmena n Ka-
JIUCTO COOTBETCTBEHHO.

[IpeanoaozKkum, 4To B HaYaJIbHbI MOMEHT BpEMEHH ty BCE CIYTHUKU BLICTPO-
WJINCH BJIOJIb HEKOTOPOii mpsimoit C'A (cm. puc. 12.a), mpoxo/sineii depes3 meHTp
(C) FOmmrepa. Ilycrsb 3a nckomblil mpome:kyTok Bpemenn S Kasumicro, obiagaro-
Ui HAKOOILIINM CHIEPHUECKIM IEPUOIOM 00pAIeHNsT, TIOBEPHETCsI OTHOCUTE b
HO TIEHTpAa IJIAHETHI HA YroJl @x (1 okaxkercs: Ha mpsivoii CB), KOTOpBI MOKHO
3armcath B Buje (1 Oasun):

K = —S

Yroowr Mo, Epomna, Iannmve okazaanch Ha TOH »Ke MPAMOil, ¢ yIETOM TO-
ro ¢gakra, 4TO X MEPHOJIbI OOpaIleHNd MeHbIIe TIepuoia obpaiienns KaJumcto,
HEOOXO/IMMO, YTOOBI TH CITYTHUKHU 3a TO K€ BPEMsl COBEPIINJIA Ha IEJI0e THC-
JI0 000POTOB GOJIBIIE, YeM CAMbIIl JTAJeKHil CIIYTHUK (OTHOCHTEIHHO MATEPHHCKO
miaseTsl). Torma Jiist pasHOCTell MOJIIPHBIX YIVIOB CIIyTHHKOB MOXKHO 3aICATH
cJietytonye cooTnorenns (1 6asmwn):

B . 360° 360° , . Tk Tgq
g — g =360°n, = TGS TKS—36On = S—nTK_TG,
360° 360° TkTE
_ — ° — - — 9= °k =k——
v — g =360°n, = P S T S = 360 = S T Ty
360° 360° Tx 17
— =360°Y, == —S ——8=360°Y = S =(—-"-—"+
I YK ’ T] TK TK - TI7

37ech n, k, { — 1esble duciia, mojjezalinie omnpeenennio. V3 mocieHux pesyib-
TATOB MOYKHO 3aIlHCATDH CJiejiytornue JBa ypasuerust (1 6aun):

¢ To(Tx =Tn) _(47/5-1)T; _ 168

(11)

n  T; Tx —Tg (47/5 —4)T; 27’

k_Te(Tx —Te) _ ,(47/5-2)T1 _ E7 (12)
n Tw Tk —Tg  (47/5—4)T; 27

T.0., umeem £ :k:n=168:74:27. (13)

ITo YCJIOBUIO 3a a4l S JOJIZKeH OBITH MUHIMAJILHO BO3MOZKHbBIM, 9TO JOCTHUT'a€TCH,
O4€BUIHO, IIPKM MHMHMMAaJIbHO BO3MOZKHBIX 71, ]C, /. HOCKOHbe JJId JaHHDbIX Y9HCeJI
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JIOJIZKHO BBIIOJIHATELCsT cooTHOMIeHNe (13), KOTopoe He MOXkKeT ObITh PejlylnpoBa-
HO K MEHBIIUM YUC/IaM, TO B KA4eCTBE MUHUMAJbHBIX 3HAYEHUH HCKOMBIX UHCEJT
HeoOxouMo puHAThH 168, 74 u 27 coorsercrserno. Toraa (1 GaJun)

(47/5)T?2 47

= 168—=17 = 18817 = 332.76 cyr.

(47/5) — 1)T; 127! ! Y

Sameuanue. B neficTBUTEILHOCTH TaKoil (peHOMEH MOBTOPSETCS ropa3jio pexke,

S =168

IIOCKOJIBKY OPOUTHI CIIYTHUKOB SBJISTIOTCST SJLIUITHICCKIMH, a Hallle PelieHre Obl-
JIO TIOCTPOEHO B MPUOJMKEHUN KPYTOBBIX OPOUT, JIEYKAIUX B OJTHON TLJIOCKOCTH.
Kpowme Toro, jijisi TOYHOTO MOTAIaHIA IEHTPOB CIyTHUKOB Ha OJIHY MPIMYIO, MC-
10JIb3yeMble X [I€PUOJIbl 0OpaIeHIs JOJIZKHBI ObITH OIPeie/IeHbl ¢ OOIBIITIM KO-
JINIECTBOM 3HAKOB, UTO IPUBOIUT K rOPas/0 OOJIBIINM IEJIbIM TUCIaM, a 3HATUT
1 K OOJIbIIIEMY MTPOMEYKYTKY BpeMeHH S.

3. Pacemorpum jasiee cucteMy JBYX MPOU3BOJIBHBIX TAJIMJIEEBBIX CITYTHIKOB
1 u 2 (em. puc. 12.6). Ipeamosoxkun, 910 CIyTHHK 1 HAXOAUTCSA B HAMOOJIBIIIEH
BOCTOYHOI S/IOHTAINK JIJIsT HaOJII0IaTe IsI, HaXosierocs Ha criyTHuke 2. Torma
YyTOJT HAanOOIBINEH 3JIOHTAINH CITYTHUKA 1 MOYKHO OIPEJIeNTh 13 MPSAMOYTOJIHLHOTO
Tpeyrosbanka ACS1Sy (2 6asa):

: ay \** : N\
sina = — = | — , = «a=arcsin || — : (14)
az Ty Ty

[Ipu 3amnucu moc/ie/iHero BblpaykKeHus OBLI UCIOJIB30BaH TpeTuil 3akoH Kerepa.
N3 (14) cremyer, aro yroj HaubOJIbIIEH SJOHTAIINE MAKCHMAJEH B TOM CJIydae,
korjia orrorerne T /Th Takzke MakcumaibHo. OUeBUHO JaHHOE OTHOIIEHHE CJTe-
JIyeT 0KMJIaTh MAaKCUMaJbHBIM JIMINb JIJIsT COCEJIHUX CIIYTHUKOB. BbIYUC/IIM 9TH
otHoteHus (3 Gasa):

T, 1 Tg 1 Tg 20

Tp 2 T 2 Tx AT
OueBnIHO, JTAHHOE OTHOIIEHUE JOCTUTACT MAKCUMAJILHOrO 3Hadenus (1/2) cpasy
B ciydae JAByX nap cuyTHukoB: «Mo-Espomnas u «Eppona-Iannmesns. CoorBer-
CTBYIOIIII yT0JT 970HTanun cocrasister o = 39.0°. (1 6asun)

MNe10. «Abcorromnasn 36e3dHan seaununa boauda»

1. /s mosiydeHnst KOPPEKTHON OIEHKHN PaCCTOSHHA JI0 METeOpOuja, M0PO-
JINBIIETO siBjIeHne 0oJInjia B MOMEHT CheMKH, 3aMeTUM, 9TO siBJIeHHe 0OJIIIa Ha-
6J110/1aJ10Ch B MOMEHT ChbeMKU hakTuiecku Ha ropusonte. CiemoBaTebHO, BO3-
ropaHie MeTeopouja MPONU30ILI0 B OJHON u3 Touek A; mwin As (em. puc. 13),
HarpuMep, [t onpeesnernoct Ay (1 6asun). 3mech B Touke O HAXOIUIICSA aBTOD
dbororpadun (HabmomaTesns). Pacemorpum mpsMoyrosbabiit Tpeyroabauk C'OA;.
Bocmosbayemcest ajist Hero teopemoit [Tudaropa (2 6asia):

CA} = CO*+0A}, = Re+H)? =R240% = r = /2HR, + H? = 1133 ku.
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2. Bakon Byrepa-Jlambepra MoxkHO 3anucarh Tak (1 Oasi)
IT=Ty-¢ " wmT=7TI 10%

371ech Ly — Hava ibHasi UHTEHCUBHOCTH CBETA, PACIIPOCTPAHSIIONIErocs B cpejie, L —
MHTEHCHUBHOCTDL CBETAa, MPEOJI0JIEBINero nyTh £ B JaHHOI cpejie, Kk — OyrepoBCKMii
koddunment noryommenust; k = klge (e = 2.71828...).

Hasee Bocriosibayemcst hopmystoii [Torcona jyist narencusnocreit (1 6asin):

I
Am =m—mo=—25lg=, = Am =—251g (107" =25k - ¢,
0

371eCb M — BUJIMAasi 3Be3/IHasi Be-
JndnHa, puKcHpyeMas Hab/IogaTe1eM
[P IIPOXOXKIEHNN PaccTosiHus ¢ CBe-
TOBOTO JIyda B Cpejlie, My — BUINMAS
3BE3/IHAs BEJIMINHA, COOTBETCTBYIOIIA
uHTeHcuBHOCTH L. VI3 mI0CIe 1Hero Bbi-
pasKeHust 09eBUIHO, YTO N3MEHEHIE 3BE3/1
HOIl BeJINUNHBI, 00YCJIOBJIEHHOE IIOIJIO-

HIeHueM U paccedHueM CBe€Ta B CPELE, Puc. 13. K onpemenenuto paccTosiHus OT HADJTIO-
[IPpAMO HPOHOPHUOHAJBHO PACCTOAHNIO AdTesd N0 METCOPOUIa, IIOPOIUBIICTO ABJICHUE
(. JTastee 3aIIAIIEM BbIPAKEHUS [Is] 13- 00T B MOMEHT CheMKH.

MeHEeHUI 3BE3IHbIX BEJINYNH, O6YCJIOBJIGHHI::IX [IpOXOzKJEeHrueM CBeTa 110 IIYyTH A()O =

H =100 kM (Amy =0.3") u 410 =r (Am) (1 Gasn):

AA::; = %, = Am = Amy <%> = 3.4™.

T.o., B pe3y/abraTe paccesHus U IOTJIONMIEHNs cBeTa B aTMocdepe 3em/n, 00Jn/1

Amy=25k-H, Am=25k-r, =

HpeJIcTaBIIsIcsd HabroAaTe 0 Ha 3.4™ 3Be3IHbIX BeJINYNH 00J1ee TYCKJIBIM 00b-
CKTOM, HEYKeJIn OH IPEJICTABJIAICA eMy, ecjin Obl 3eMHasi armocdepa Oblia Obl
abCOJIIOTHO TIPO3PAYHOI JIJIS BUJIMMOTO CBeTa. SHAYUT BUJIUMBII OJieck 00Jn/Ia,
ecsti Obl 3eMHas aTMocdepa ObLTa Ob1 AOCOIOTHO MPO3PAYHON JIJIsT BUIUMOTO CBE-
Ta, COCTABJISLI Obl BEJMUIHY m” =m, — Am = —7.9™, (1 6aJn)

3. s omnpenesennsi ontudeckoii ceerumoctn (Ly) Go/uma — MOJTHOTO TOTO-
Ka 9HEePruu, MepPeHOCHMOIl 9/IeKTPOMArHUTHBIMU BOJTHAMHI BUJIMMOTO JHAIIA30HA,
BHOBB BOCIOJIb3yeMcs (popmystoit [lorcona n 3akoHOM 00paTHBIX KBajpaToB. B
KadecTBe 0ObeKTa CpaBHEHNUs OyjieM uciosb3oBaTh Costtie (2 6asa):

EY L
m® —m®=—251g( =— |, e EY = 71)2, =
fév) Aty

Ly = dmr? fU 1070407 —m™) — 6 39 . 108 B,
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(©)

35ech my, 0 = —26.74™ — Bupnmas (Bu3yasibHas) 3Be3aHas Bejamanua CoJHIA,
fg) = 600 Br/m? — BusyasbHas coHedHas HOCTOsHHast. (2 Gasiia)

4. C ucnosibzoBanuem gpopmyiibl [lorcona n 3axkoHa 0OpaTHBIX KBAPATOB, BbI-
GUCUM [PeIBapPUTEIbHO abCOMIOTHYIO 3BE3/IHYI0 BeJnauny oosna My 11 3eM-
Hoit armocdepsl 6e3 morionienus (2 Oasa):

1 1

E
My—mlY=—251g (—0) , e BV ~ =, By~ — =
r H

70

v
My=m® —5lg (1> _ _13.9™
H
Torna abcoJiroTHasT 3Be3/1Hasi BeJIMUNHA, 00JII1/1a, ¢ YIeTOM IIOIVIONIeHNsT aTMocde-
pul, OyeT (2 Gasa)
M = My+ Amy = —12.9".

[Tocsieqree 3navenne 63K0 K 3Ha9eHNIO (—12.7™) BUINMOI 3B€3THON BEJTMIMHBI
JIYHBI B IIOJIHOJIYHIE, PACIIOIOKEHHO BOJIM3K 3eHuTA.




CIIPABOYHDBIE JIAHHDBIE
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A.1. OcHoBHBIe (pu3UMUecKre 1 aCTPOHOMMIYECKINE ITOCTOSH-
HbIE

o ['pasumavuonnas nocmoannas — G = 6.674- 1071 m? xr~!. 72

o Ckopocmsv ceema 6 eaxyyme — ¢ = 2.998 - 10° m/c

o Viusepcarvras 2azosas nocmosnnas — R = 8.31 kr-m?- ¢ 2K~ monp !
o [Tocmosnmnas Cmegana-Bosvumana — o = 5.67-1078 kr-c 3K~

o [Tocmosannas Asozadpo — Ny = 6.022 - 10? momp !
e Macca npomona — m, = 1.67 - 10727 kr

o Macca snexmpona — m, = 9.11- 1073 kr

o Acmponomunecxas edunuuya — 1 a.e. = 1.496 - 101 m

o [lapcex — 1 nk = 206265 a.e. = 3.086 - 10'% m

e ITocmosnnas Xabbaa — H = 72 kv-c™ Mg~ !

A.2. Jlagabie o CoJstHIEe

e Paduyc — 6.955 - 10° xm

o Macca — 1.989 - 1030 xr

o Ceemumocms — 3.827 - 10%° Br

o Cnexmpanrvnviti xaace — G2

e Budumas 36e3dnasn sesuduna — —26.74™

o Abcomomnan boromempueckas 36e30nan sesuduna — +4.83™
e [loxazamenv uyeema (B-V)— +0.67"

o Idperxmusnan memnepamypa — H778 K

e Cpednuti 2opusonmanvhviti napassaxce — 8.794”

o Coaneunan nocmosannan (60 ecem cnexmpe)
na paccmosmuy, emau — 1361 Br/m2

o Coaneunas nocmoannas (6 sudumom ceeme)
na pacemosnuu 3emau — 600 Br/m?

A.3. /lapaBIE O 3eMJie

Ircuenmpucumem opobumv, — 0.017

Tponuveckuti 200 — 365.24219 cyr

Cpednas opoumanvras ckopocmov — 29.8 KM /¢

Iepuod epawenus — 23 daca 56 munyT 04 ceKyH/IbI

Haxnon axeamopa x sxaunmuxe wa anoxy 2000.0 — 23° 26" 21.45"
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Cpednuti no obsemy paduyc — 6371.0 kM

Cpednuti axeamopuarvrvii paduyc — 6378.14 KM

Jauna semmozo mepuduara — 20004.276 kK

Hoaaprwti paduyc — 6356.77 KM
Macca — 5.974 - 10?4 kr

Cpednsas naommnocmo — 5.52 T-cM ™~
e Obsemmuiii cocmas ammocgepo, — Ny (78%), Og (21%), Ar (~ 1%)

3

A.4. Tanubie o JIyne

o (Cpednee paccmoanue om 3emau — 384400 Km

o Munumanvroe paccmoarue om Semau — 356410 Km

o Maxcumanvroe paccmosrue om Semau — 406700 kM

o Ixcuenmpucumem opoumo, — 0.055

e Haxnon naockocmu opoumoe k sxsunmuke — 5°09’

o Cudepumneckuti (36e301witi) nepuod obpawenus — 27.321662 cy
o Cunoduveckuti nepuod obpawsenus — 29.530589 cyr

e Paduyc — 1738 km

e Macca — 7.348 - 10%? xr uin 1/81.3 maccnt 3emn

o Cpednas naommuocmo — 3.34 r-cm ™3

e Busyasvrnoe 2eomempuueckoe arvbedo — 0.12

e Budumas 36e3dnan eesununa 6 noanosyrue —12.7"

A.5. ®opmyabl TPUOJIMXKEHHOTO BBIYUCJIEHMUS

sinr =~ tgr ~ x;
sin(z £ o) & sina + x cosa;
cos(z £ o) & cosa F x sinq;

tg(r +a) mtga +

008204;
(I+2)"~=1+nuw;

3Jlech T <K 1, Bce yIJIbl BbIpayKaloTcsl B PajuaHax.
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A.6. XapaKTepucTUKN OPOUT IIJIAHET
[Inanera | Bosbinas momyock | Dkc- Hakuon x | Ilepmon Cunou-
IeH- ILJIOCKOCTH | obpariie- JeCcKuil
TPUCH- | SKJIAITHU- HUSA [IepHOJ,
Ter KU
MJIH. | a.e. rpajychbl cyT
KM
Mepkypuii| 57.9 0.3871 0.2056 | 7.004 87.97 cyr 115.9
Benepa 108.2 | 0.7233 0.0068 | 3.394 224.70 cyT | 583.9
Semurst 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
Omurep | 778.3 | 5.2028 0.0483 | 1.308 11.862 jer | 398.9
Carypu 1429.4 | 9.5388 0.0560 | 2.488 29.458 ner | 378.1
Ypaun 2871.0 | 19.1914 0.0461 | 0.774 84.01 yser | 369.7
Henryn 4504.3 | 30.0611 0.0097 | 1.774 164.79 ner | 367.5
A.7. ®usnueckue XapaKTeEPUCTUKN COJIH]J;& n I1JIaHeT
ILnanmera Macca Pannyc ILmor- | Ilepuos Haxon Teo- Bu.
HOCTb BpalieHud IKBaTOpa MeT- 3BE3/I-
BOKPYI OCH | K  IIJIOC- | pHd. Had
KOCTH anpbe- | BeJu-
OpOUTHI JI0 amHa*
KI MacCChI KM pajan- 1"'CM_d I'pa/1yChbl
Semin YCBI
Sem-
T
Coutarie 1.989-103%0 332946 | 695500{ 108.97 | 1.41 25.380 cyT 7.25 - —26.8™
Mepxypuit | 3.302-10%3 | 0.05271 | 2439.7| 0.3825| 5.42 58.646 cyT 0.00 0.10 —0.1
Berepa 1.869 - 1027 | 0.81476 | 6051.8| 0.9488 | 5.20 | 243.019 cyr | 177.36 0.65 | —4.4™
Semirs 5.974 - 10%* | 1.00000 | 6378.1| 1.0000 | 5.52 23.934 gac 23.45 0.37 -
Mapc 6.419-10% | 0.10745 | 3397.2| 0.5326 | 3.93 24.623 1ac 25.19 0.15 —-2.0m
FOmurep 1.899 - 1027 | 317.94 71492 | 11.209| 1.33 9.924 vac 3.13 0.52 —2.7m
CarypH 5.685-10%6 | 95.181 60268 | 9.4494 | 0.69 10.656 uac 25.33 0.47 0.4™
Ypan 8.683-10%° | 14.535 25559 | 4.0073 | 1.32 17.24 qact 97.86 0.51 5.7
Henryn 1.024-10%° | 17.135 24746 | 3.8799| 1.64 16.11 gac 28.31 0.41 7.8™

* myist HanboutbIeit souranun Mepkypust u Berepst u cpe/inero mpoTUBOCTOSHIS BHEITHUX IIJIAHET;

t — oBpaTnoe Bpaieniue.
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A.8. XapaKTepucTuKN HEKOTOPBHIX CIIyTHUKOB IJIaHeT

Cuyrauk | Macca Paguyc | ILnor-| Pajuyc ITepuon Teo- Bu,
HOCTH | OPOUTHI obpare- | MeT- 3BE3/I-
HUA pud. Had
AJIb- BeEJIU-
0el10 gpna*
KI' KM r-cM 9| KM cyT
3emuis
Jlyna 7.348-10% | 1738 3.34 | 384400 27.32166 | 0.12 | —12.7
Mapc
Doboc 1.08-10% | ~ 10 2.0 9380 0.31910 | 0.06 | 11.3
Jeiimoc | 1.8-101 | ~ 6 1.7 23460 1.26244 | 0.07 | 124
FOnurep
o 8.94-10%% | 1815 3.55 | 421800 1.769138 | 0.61 | 5.0
Espora | 4.8-10%2 | 1569 3.01 | 671100 3.551181 | 0.64 | 5.3
Pannmvesn | 1.48-10% | 2631 1.94 | 1070400 | 7.154553 | 0.42 | 4.6
Kaumcro | 1.08 - 1023 | 2400 1.86 | 1882800 | 16.68902 | 0.20 | 5.7
CarypH
Tedust 7.55-10% [ 530 1.21 [ 294660 1.887802 [ 0.9 10.2
Juona 1.05 - 10%' | 560 1.43 | 377400 2.736915 | 0.7 10.4
Pesi 2.49 -10%' | 765 1.33 | 527040 4.517500 | 0.7 9.7
Turan 1.35-10% | 2575 1.88 | 1221850 | 15.94542 | 0.21 | 8.2
dAner 1.88-10%" | 730 1.21 | 3560800 | 79.33018 | 0.20 | ~ 11.0
Ypau
Mupanga | 6.33-109 [ 235.8 | 1.15 | 129900 1.413479 | 0.27 | 16.3
Apmwas | 1.7-10%1 | 578.9 | 1.56 | 190900 2.520379 | 0.34 | 14.2
VM6puasn| 1.27 - 1021 | 584.7 | 1.52 | 266000 4.144177 | 0.18 | 14.8
Turanna | 3.49-10%' | 788.9 | 1.70 | 436300 8.705872 | 0.27 | 13.7
OGepon | 3.03-10%' | 761.4 | 1.64 | 583500 13.46324 | 0.24 | 13.9
Henrtyn
Tpuron | 2.14-10%? | 1350 2.07 | 354800 5.87685T | 0.7 13.5

T — obparmoe Bpammenmue.

*— JLJI TIOJTHOJIYHU S NJI CPpe/THEro IIPOTUBOCTOAHNUSA BHEHIHUX IIJIAHET,



Cnopasousbie gaaabie OMOA um. @.A. Bpeaguxuna-2024: typ Ne 1, 7-9 kjacchl 33

A.9. /Imarpamma BUIMMOIro rogmdHoro aBmkKeHus CoJHIia
110 SKJIMNTUKe U IrpaduK JJjisd ypaBHeHUdA BpeMeHU

Puc. A.1. InarpamMma BUIUMOro roguaHoro jasuzkenust COJTHIA 10 SKIUITHKE.

Mecsan | SuB. |(DG:B. | Mapr | Anp. |Ma171 |I/I}OHB|H}OHB | ABr. |CeHT. | OKT. |H0$16.| Jexk. |
Hara| 1 1631 15 2 17 1 16 1 16 31 15 30 15 30 14 29 13 28 13 28 12 27 12 27
+16 1/
+12 // 3-\‘\

A7 "1 \, 17T
+8 . N =T~ -9~ 71
/ 2/”‘\ 1~ //- \.

jas) +4 y | . ~ 7 N /
= // 4~ ,\/ N Vi
2“ O - \.\ // \\\ ‘\‘ /(7
:'4 \ G \\\~ \\ > ’/,//I

-8 i A\ L =

N \\ T~ /
-12 AN
-16 ~

Puc. A.2. 'paduk ypaBHenus Bpemenn: 1 — ypaBHEeHNE BpeMeHH, 2 — ypaBHEHUE IEHTPa, 3 —
ypaBHEHUE OT HAKJIOHA SKJIUITUKH.
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A.10. dpkne 3Be3aLI HOYHOTO HEDOCBOIA
Tom-25 gapyaiiimx 3Be3]1 HOYHOI'0 HEODOCBOIA
Ne| Hazpanue « 0 r, m,™ | M,™ | Cu. ki [Tonymapue
CB.JL. u N° B HEM

1 | Cupnyc (o Bomn- | 06745™95 | —16°42/58"| 8.6 —1.46 | 1.4 AlVm IO2xH0€
moro [lca) (01)

2 | Kanonye (o Ku- | 06"23™57 —52°41745"| 310 —0.72 | —5.53 | A9II IOzno0e
JIs1) (02)

3 | Purui(A)/To- 14739™359 —60°50'15"] 4.3 —0.27 | 406 | G2V + | FOxnoe
mman(B) (c K1V (03)
[enraspa AB)

4 | Apxryp (o Bomo- | 14P15™409 19°10'57” | 36.7 | —0.05 | —0.3 | K1.5IIIp | Cesepmnoe
naca) (01)

5 | Bera (« JIupbr) 18736™561 38°47'017 | 25 0.03¥ | 0.6 AOVa CesepHoe

(02)

6 | Kanemna (o Bos- | 05"16™419 45°59'53" | 42.2 | 0,08 —0.5 | G6III + | Cesepnoe
HIYEro) G2III (03)

7 | Purens (3 Opmo- | 05"14™325 —08°12'06"| 870 0.12V | —7.84 | B8lae IOzxn0€
Ha) (04)

8 | Hpomuon (a Ma- | 07"39™18Y +05°13/30"] 11.4 | 0.38 2.6 F5IV-V | CeBepuoe
aoro Ilca) (04)

9 [ Axeprap (@ Dpu- | 01737743 —57°14'127| 139 | 0.46 | —1.3 | B3Vap | FOmmoc
JlaHa) (05)

10| Berempreitze (o | 05755™107 07°24'25" | 530 | 0.50¥ | —5.14 | M2Iab CesepHoe
Opmuona) (05)

11| Xamap (8 Hen- | 14703™497 —60°22/23"| 400 0.61V | —5.4 | BI1III HOxnoe
TaBpa) (06)

12| Anpranp (a0 Op- | 19750™479 08°52/06” | 16.8 | 0.77 2.3 ATVn Cesepnoe
Ja) (06)

13| Akpyke (o FOx- 12M26™369 —63°05'57" 321 0.77 —4.1 BO.5IV FOzxHOe
noro Kpecra) + Blvn | (07)

14| Anppebapan (o | 0435559 16°30'33” | 65 0.85V | —0.3 | K5III Cesepnoe
Tenbia) (07)

15| AnTapec (« 16M29™m249 —26°25'55" 610 0.96Y | —5.2 | M1.5Iab | FOxHoe
Ckoprnona) (08)

16| Crmxa (a Jeswr) | 13725™129 —11°09’417 250 | 0.98" | —3.2 | B1V IOzno0e

(09)

17| TTosnyke (B | TM45™19° | 28°01/34" | 33.7 | 1.14 0.7 KOIIIb Cesepnoe
Bimsuenos) (08)

18| ®omasbrayr (v 220 57m399 —29°37/20"] 25 1.16 2.0 A3Va FOzxHOe
1Ozkn0it Pri6br) (10)

19| Mumoza (5 FOx- 12P47m43% —59°41/19"] 353 1.25V | —4.0 BO0.5I1I FOxmo0e
Horo Kpecra) (11)
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Tor-25 stpuaiinmx 3Be3/] HOTHOrO HEOOCBOIA (ITPOIOJIKEHNE)

20| Jlene6 (o JleGe- | 20M41m269 45°16'49” | 1550 | 1.25 | —8.38 | A2la CesepHoe
ey (09)
21| Peryn (« JIbBa) 10M08™229 11°58'02” | 77 1.35 —0.5 | B7Vn CesepHoe
(10)
22| Anapa (e Boub- 06"58™389 —28°58'19”| 400 1.50 —4.8 B2I1 FOxm0e
moro [lca) (12)
23| Kacrop (o Bims- | 07"34™36% 31°53'18" | 51.5 | 1.57 | 0.5 A1V + | Cesepuoe
HEIOB) A2V (11)
24| Takpykc (v HOx- 12P31m10% —57°06"48"| 88 1.63V | —1.2 M3.5111 FOxmo0e
Horo Kpecra) (13)
25| layma (A Ckop- 17h33m379 —37°06'13"| 365 1.63V | —3.5 | B1.5IV FOzxHOe
[IMOHA) (14)

A.11. Imarpamma I'epmmmnpyHsra-Paccesia, boiomeTpuieckne

HOHpaBKI/I
-10
| L Ia-0
— 1T —]a
_../_ —_—
5 N T~ ~—1Iab
SN | —1b
N
\ T~ 11
> N 1
s 0
N RN 1\%
VI TN
+5 \\t\
0 \
\
+10 SN YN
— \
\
\\
s ~~_ |VII \

O5 B0 B5 A0 A5 FO F5 GO G5 KO KSMOMS

CIEKTP

Puc. A.3. Inarpamma leprimmpysra-Paccea.
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Bonomerpuueckue momnpasku A M,

AM,
Cruektp | AM, Cuextp | 1. mocneno- | ['uranter | CBepXruranTbl
BaTEJILHOCTH
BO —2.70 | F5 - 0.04 - 0.08 -0.12
B5 —1.58 | F8 - 0.05 -0.17 -0.28
A0 -0.72 | GO - 0.06 -0.25 - 0.42
A5 -0.31 | G2 - 0.07 - 0.31 - 0.52
FO -0.09 | G5 - 0.10 -0.39 - 0.65
F2 -0.04 | G8 - 0.10 - 0.47 - 0.80
KO - 0.11 - 0.54 -0.93
K2 - 0.15 -0.72 -1.20
K3 - 0.31 - 0.89 - 1.35
K4 —0.55 - 1.11 - 1.56
K5 - 0.85 - 1.35 —1.86
MO - 1.43 - 1.55 - 2.2
M1 - 1.70 - 1.72 -2.6
M2 —-2.03 - 1.95 - 3.0
M3 - 2.35 —2.26 - 3.6
M4 - 2.7 - 2.72 - 3.8
Mb - 3.1 -34 - 4.0

A.12. Cratucrtuka pacrnpeaejeHnd 3Be3]l II0 3Be3IHbIM Be-

JINUMHAM
m Kom-Bo | m Kos-Bo m Kos-Bo m Kos-Bo
3Be3/ 3BE3T 3Be3, x10° 3Be3, x10°
o™ 4 5 1602 10™ 0.340 15m 36.9
1m 15 6™ 4800 11m 0.927 16™ 83.7
2m 48 7 14000 12m 2.46 17 182
3™ 171 m 42000 13m 6.29 18™ 374
4m 513 gm 121000 14™ 15.5 19™ 733

IIpumevanue: 31ech yKazaHO KOJUIECTBO 3Be3J Ha BCeM HEOOCBOJIE, NMEIOINX OJIeCK sipde yKa3aHHOM

3BE3/IHON BeJinuuHbI, coryiacHo Star Numbers, 2001.
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A.13. Tabsmna MeHgeseeBa
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Puc. A.4. Tabimna Meneseesa.



