Pa30op 3aganuii mkoabHoro 3tana BcOILl mo actponoMuu
nas 10-11 kiaccos
2024/25 y4eOublii roj

MakcuMaJibHOE KoJimuecTBO 0amtos — 100

3axanue Ne 1.1

OO0uree yciioBue:

Ha pucynke mpencraBieHbl JHH3BI ABYX THIOB (1-6), cdepudeckoe BOTHYTOE

3epkaiio (7) u riockoe 3epkalo (8).

UL

6 7 8

YcaoBue:

Kakwne u3 MMPpCACTABJIICHHBIX JIMH3 SBJIAIOTCA paCCGHBaIOHII’IMI/I?

i

OTBeT:

6



3a kaxablid BepHbIii 0TBeT — 1 0as

3a kaxayw omudKy cHumaercs 1 0ayn

Pewenue.
JIunzel ¢ HOMepamu 1, 3, 5 ABISITOTCS pacCeUBAIOIIMMU, TOCKOJIbKY Y

PaCCCUBArOMuX JIMH3 TOJIOINHA HCHTpaHLHOﬁ HJaCTH BCCraa MCHBIIC TOJIINTMHBI

nepudepuitHoN YacTu.

YciaoBue:

C noMmoI11bio KakuX JIMH3 B SICHYIO COJTHEYHYIO MOTOTy MOKHO pazxkedb KOCTEp 0e3

CcIimyeK?

OTBeTt:

/ \
VY

3a kaxablid BepHbIii oTBeT — 1 0as

3 4 5 6

3a kaxayr omuoKy cHumaercs 1 0aun

Pewenue.

B sicHy10 COTHEYHYI0 MOTOly MOKHO MOIXKEUb KOCTEP 0€3 CIIUYEK C MTOMOIIBIO
coOuparoux JuH3 (2, 4, 6), TOCKOJIBKY MOCJIEIHUE CTOCOOHBI aKKYMYJIUPOBAThH
BCIO COJIHEUHYIO SHEPIHI0, MaJalonylo Ha X (PPOHTAIBHYIO TOBEPXHOCTh, B OAHY
TOYKY, Ha3bIBaeMYI0 (POKyCOM. DTO MPUBOAUT K UHTEHCUBHOMY Pa30TPEBY

BEILECTBA JUIsl pO3XKUTa KocTpa (Hanpumep, Oymaru). Temmneparypa ero



ITIOBEPXHOCTH IIPEBBIIIAET TEMIIEPATYPY BOCIUIAMEHEHUS, B PE3YJIbTATE YETO

BCIICCTBO 3aropacTc:.

YciaoBue:

CocTaBHOM YacThbI0 OOBEKTHBA KAaKHUX ONTHYECKHUX TEJICCKOIIOB MOT'YT BBICTYIIATb

uH3bI (1-6)?

Otsert:
o Teneckomsl-pedaekTopsl v’
Teneckonbl-pedpakropsl
v" TenecKoIbl KaTauoNTPHUIECKIE
3a kaxablid BepHbIii 0oTBeT — 1 0as

3a kaxayw omudKy cHumaercs 1 6ayn

Pewenue.
CocraBHOW 4acThi0 OOBEKTMBOB MOTYT BBICTyHarh JIMH3bI (1-6) kak B ciyyae

pedpakTopoB, Tak U B CIydae KaTaAUONTPUUECKUX TEIECKOIIOB.

YcaoBue:
JlaHa onTHYeckas cxema OJHOTO M3 JIYYIINX COBPEMEHHBIX (POTOOOBEKTHBOB JIJIst
ChEMKH 3BE3MHOro Heba. OmpenenuTe KOJIWYSCTBO JIMH3 C ONTHYSCKOM CHIION

OoJIbIIIE HYJIA, COCTABJIAIOIINX ONTUYCCKUM TPaKT 3TOT'O 00BEKTHBA.



OtBeT: 8
TouHoe coBIAeHNE O0TBETAa — 2 0aJLj1a

MakcuMaJibHBIA 0aJ11 32 3aganue — 10
Pewenue.

OnTuueckast cusa 0oJiblIe Hy/s Y cOOMparomuX JIUH3. TOMIIMHA UX LIEHTPaJIbHON
4acTH Bceryia Ooublie TouHb nepudepuitnoit yactu. HerpyaHo yoenutbes
OPSIMBIM TIOAICYETOM, YTO ONTHYECKHUM TPAKT MPEACTaBICHHOIO OObEKTHBA

COZICPXKHT § COOMPAIOTUX JIUH3.



3aganue Ne 1.2

OO0uree yciaoBue:

Ha pucynke mpencraBieHbl JuH3BI ABYX THIOB (1-6), cdhepudeckoe BOTHYTOE

3epkajio (7) u iockoe 3epkaio (8).

UL

6 7 8

YcaoBue:

Kakue u3 npeacTaBieHHBIX JIMH3 SIBISIFOTCS COOMPAIOIIUMHA?

ili

3a kaxablid BepHbIii 0oTBeT — 1 0as

OTBeT:

\
4

co EE====mw e

6

3a ka:xkayro ommOKy cHumaercs 1 6asn

YcaoBue:
C noMonIpI0 KaKuX JIMH3 B SICHYIO COJTHEUHYIO IMOTOly HEBO3MOXKHO Pa3Keub KOCTED

0e3 conuek?



OtBeTt:

)

ﬁ\i >
1 2 3 4 5 6 7
3a ka:kabId BepHbI 0TBeT — 1 0aJLI

3a kaxayw omudKy cHumaercs 1 6asn

YcaoBue:

I[HH OIITHYCCKUX TCICCKOIIOB KAaKHMX BHIOB COCTAaBHOM YaCThI0 MX OOBEKTHBOB

MOJKET BBICTYIIaTh BOTHYTOE chepuueckoe 3epkano (7)?

OtBeT:
v' Teneckonbl-pediIekTopsl O
Teneckombi-pehpakTopb v
Teeckombl KaTaHoONTPHYCCKIE

3a ka:kabIid BepHbI 0TBeT — 1 0aJLI

3a ka:kayro ommOKy cHumaercs 1 6asn

YcaoBue:
Jlana onTuYeckas cxema OJIHOTO W3 JIYUIIUX COBPEMEHHBIX (POTOOOBEKTUBOB JIJIS
ChEMKH 3BE3MHOro Heba. OmpenenuTe KOJIWYSCTBO JIMH3 C ONTHYSCKOM CHIION

OoJIbIIIE HYJISI, COCTABJIAIOIINX ONTUYCCKUM TpPaKT 3TOI0 00BEKTHBA.
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OTtBeT: 8
TouHOe cOBIajgeHNe 0TBeTa — 2 0ajLia

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 10

Pewenue no ananocuu ¢ 3aoanuem 1.1



3aganue Ne 2.1

Oo01uee yciioBue:
HNansl  Qortorpaduu spyallliux MpeacTaBUTeNe TPEX TUIOB TYMaHHOCTEM,

HaOJIromaeMbIX B Halllel | ajlakTuke.

YcaoBue:

YcTaHOBUTE COOTBETCTBUE MEXKY M300pAKEHUSIMU TYMaHHOCTEN U UX TUITAMH.

Otsert:
TymaHHOCTH A Huddy3Has TyMaHHOCTD
Tymannocts b [lmanerapHast TYMaHHOCTb
TymanHocts B TémHas TYMaHHOCTH

3a ka:kayr BepHyo napy — 1 6au

Pewenue.
OueBHIHO, TYMAHHOCTh A UMEET KJIOUKOBATYI0, HEIIPaBUIbHYIO (DOPMY, UCITyCKAeT
coOCTBeHHbIN CBeT. Takyio TyMaHHOCTh MPUHATO Ha3bIBaTh CBETION nuddy3HOU

TYMAHHOCTBHO.



Tymannocte b umeer gopmy, 6mu3kyo K cepudeckoid, KOMIAKTHBIE pa3MeEphl,
HaroMUHaeT co00i nanékyo rmianery. Takue TyMaHHOCTH TPaJAULIMOHHO HA3bIBAIOT
IUTAHETapHBIMHU.

TymanHoCTh B nMeeT HenpaBUiIbHYIO KJIOYKOBATYIO (hOpMY, SBISIONIYIOCS TEMHBIM
CTYCTKOM Tra3a M NIbUIM Ha (hoHe OoJyiee MajJeKuX CBETIBIX TyMaHHOCTeH. Takue

TYMAaHHOCTH TPAAUIIHOHHO HA3bIBAKOT TEMHBIMU.

YcaoBue:

Kakas u3 mpencraBieHHbIX TYMaHHOCTEW 0Opa3oBaiach B pe3yJIbTaTe B3phIBa

CBEPXHOBOM 3BE3/1bI?

Otsert:
v TymaHHOCTH A
o Tymannocts b

o Tymannocts B

o HeBo3MOXXHO OmpeAenTh, MOCKOJIbKY Y KaXKI0H TYMaHHOCTH CBOS Cylh0a

TouHOe coBIIAIeHNE O0TBETA — 2 0aJL1a

Pewenue.
B pesynbrare B3pbiBa CBEpXHOBOM 3BE3/1bI 00pa3yeTcs nmoakiace audQy3Hbix
TYMAaHHOCTEH, Ha3bIBAEMBIX OCMAMKAMU C8epXHO8bIX. K TaKMM OTHOCHUTCS

TYMaHHOCTb A.

YciaoBue:
N3o0pakeHrne Kakol TyYMaHHOCTH COOTBETCTBYET THUITY, MPEICTABUTEIN KOTOPOTO
MOTYT NPOCTUPAThCAd B ['aJlaKTUKE HAa COTHU MAPCEKOB M MMETh MAaccCy, PaBHYIO

muwummonam macc Comana?



OTBeTt:

o TymannoCTh A
o Tymannocts b v' Tymannocts B

o HeB03MOXXHO ONpeNeNnuTh, MOCKOJIBKY Y KaXA0/ TYMAHHOCTH CBOS Cy/1b0a
TouHoe coBIIAeHNE O0TBETAa — 2 0aJ1j1a

MakcuMaJIbHBIA 0aJ1J1 32 3ananue — 7

Pewenue.
TémHbIE TYMAHHOCTH, TAKUE KaK TYMaHHOCTh B, 4acTO SIBJISFOTCS MPOTSKEHHBIMU
MOJICKYJIIPHBIMU O0JIaKaMU, TTPOCTUPAIOIIUMHUCS Ha COTHHU MapceKoB. Macca Takux

TUTAaHTCKHUX 00JaKOB MOKET HU3MCPATHCA MUJUIMOHAMHA MaCC COJIHHa.



3aganue Ne 2.2

Oo01uee yciioBue:
HNansl  Qortorpaduu spyallliux MpeacTaBUTeNe TPEX TUIOB TYMaHHOCTEM,

HaOJIromaeMbIX B Halllel | ajlakTuke.

YcaoBue:

YcTaHOBUTE COOTBETCTBUE MEXKY M300pAKEHUSIMU TYMaHHOCTEN U UX TUITAMH.

Otsert:
TymaHHOCTH A Huddy3Has TyMaHHOCTD
Tymannocts b [lmanerapHast TYMaHHOCTb
TymanHocts B TémHas TYMaHHOCTH

3a ka:kayr BepHyo napy — 1 6au
YciaoBue:

Ha kakyto u3 HuX OyIeT moxo’ka TyMaHHOCTb, KOTOpYI0 nopoaut Haiie CoJHile Ha

(bHUHAIBHOM CTaAuU CBOSH BOIIOLHH, yepe3 6 MiIpa JieT?

OTBeTt:



o Tymannocts A
v Tymamnoctb b o Tymanmwocts B o

HeBo3MOXXHO omnpenenuTp, MOCKOIBKY Y KaXI01
TYMaHHOCTH cBOsi cyapOa Tounoe coBmagenme

orBeTa — 2 0aJL1a

YciaoBue:

N3o0pakeHrne Kakoii TYMAHHOCTH COOTBETCTBYET THITY, ITPEACTABUTEIIHM KOTOPOTO
HCTIBITHIBAIOT chepuuecku ACUMMETPUYHOE pacHIMpeHUe B
IPOCTPAHCTBE CO CKOPOCTHIO mopsaaka 10°-3.10% km/c ¥ cocToAT U3 pacKanEHHOM

I1a3MEI ¢ Temreparypoit 10410 K?

Otsert:
v Tymamnoctb A o Tymanmnocte b o
TymannocTs B
o HeB03MOXHO OnpenenuTh, MOCKOIBKY Y KaXI0M TYMaHHOCTH CBOsI Cyib0a
Tounoe coBnagenune orgera — 2 0ajnia

MakcuMaJIbHBIA 0aJ1J1 32 3aganue — 7

Pewenue no ananozuu ¢ 3aoanuem 2.1

3aganue Ne 3.1

OO0uree ycioBue:

JlaHa cxema reoneHTpUYEeCcKoOr cucteMbl Mupa 1o IIronemero.



Codepa HenoABMKHDbIX 3BE3]

/' \\
”~ :"
i o
p. I .
’ S s 4
’ " o ~
s -~ -~ ~
- .
L4 - o S S - \\ .
/ s > - ~ \
’ ¢ - ConuHye ~ b
/ =
/ # - e ~_ lOnatep 3
P 7 S -~ N
), e / 3 -~ ~ \

|
| SivHa, F o v v
\ | [ \ 2% I, |

\ \ / ! ]
A '\ ‘| \ \ \‘ \ u\ 4 // ,’ / ! { /' .I

\ \ \ \ N . e s / / ! ! /
\ \ v\ Maoe . - S R AR SN / h
\ \ \ — s y / /
\ v \\ \ R N Y o 7
T B o / / A
\ \ A \. N g ’ / /
\ \ W ~ = o / / /
" \ & N S ———— , ’ / /
o \ ~ -~ e /s /’ /
' . ~ o s ” /
\\ \\ \\ - // // /
-~ % /
\L \\\ \‘-.__ /'C_a.typﬁ ” /
N S~ 4’,.’ //'
Yo e e v
~
A P sate
’ "\ //

YcaoBue:

Kakne npeanonoxenus: npuHUMaNKCh [IToiemeeM B KaueCTBE OCTYJIATOB

(yTBepxkACHMI O€3 10Ka3aTesbCTB) B FEOLIEHTPUUYECKON crucTemMe Mupa?

OTBeT:

v’ 3emuis mapoobpasHa o 3eMiIs SABISETCS IIOCKUM KPYIIBIM IHCKOM

v' Cepa HENMOOBWKHBIX 3BE3]] 3HAYUTEILHO yHaleHa OT 3emiau v
JIBrkeHne HEOECHBIX TEJI UMEET PAaBHOMEPHBIN U KPYTOBOM XapaKTep
o JIBu>keHrne HeOECHBIX TeJl COBEPIAETCS C IEPEMEHHBIM YCKOPEHHUEM

v’ 3emils HENOABUKHA U PACIIONOXKEHA B IIeHTpe Beenennoii
o Y BceneHHOM CyLIECTBYIOT OTHOBPEMEHHO JIBa LIECHTPA, B KOTOPBIX HAXOIATCS

3emns u ConHue
3a kaxablid BepHbIii oTBeT — 1 0as

3a ka:kayro ommOKy cHumaercs 1 6asn



Pewenue.

B kauectBe nocrysnaroB (yTBep>KIeHUM 0€3 10Ka3aTeIbCTB) B T€OIIEHTPUUECKON
cucteme  Mmupa lItonemeem npuHHUMAINCH CJIeyIOLIe

MPEINONIOKESHUS: MApO00Pa3HOCTh 3EMIIH; KOJIOCCAIbHAS YAAIEHHOCTH CephI
3BE37] OT 3eMJI; PABHOMEPHOCTh U KPYTOBOM XapakTep JIBUKEHUN HEOECHBIX TeT,

3emulsl HeOABMKHA U PACIIOIOKEHA B LIEHTpe BceneHHo.

YcaoBue:
Kak B Teopum Ilromemess Ha3bIBaluCh OOJBIINE OKPYKHOCTH, IO KOTOPBIM

HETOCPEICTBEHHO BOKPYT 3emiu oOpamanuck ColHile, riianeTs! u Jlyna?

OTBeT: o}

BKCI_IGHTPHCI/ITGTLI o

BaitoHeTsl v
HedepenTsr o
16)11%101%09)031 o

DKBAHTHI O AIEKCHI

TouHoOe coBIIAIeHNE O0TBETA — 2 0aJLj1a

Pewenue.

Bonbime okpy>KHOCTH, TI0O KOTOPBIM HETIOCPEACTBEHHO BOKPYT 3eMJIN 00paIiajrch

Connue, nnanetsl u JIlyna, B Teopuu [Itonemest Ha3piBauCh iepepeHTamu.

YciaoBue:

[To xakOMy KpUTEpUIO pacroyiarainuch HeOSCHBIC Tea B MOPSIIKE YAAIEHHOCTH OT

3emu?



Otset: o B nopske Bo3pacTanusi Macc HEOECHBIX TE
o B nopsiake Bo3pacTanusi pa3MepoB HEOECHBIX Tell
v B nopsijike Bo3pacTaHus IepHoia oOpalieHns HeOECHBIX TENI OTHOCHTEIBHO
HeOeCHOM cdepbl

oB MOPAOKE BO3PACTAHUA TEMIICPATYPBI IIOBCPXHOCTHU HEeOECHBIX TEN

TouHoe coBIIAeHNE O0TBETAa — 2 0aJ1j1a

Pewenue.

[Topsimox yman€HHOCTH HEOECHBIX TeNl OT 3eMJIM OMpEeAesICS HX MEePHOAOM
oOpallleHUs] OTHOCUTENIBHO HeOeCHOM cdephl: ueM OoJblie ObLT ATOT MEPUO, TEM

JAaJIbIIC PpacCIiojIarajoCh 3TO TCJIO OT 3emiu.

YciioBue:
Onucanue nBUKeHus (B MPUOIMKEHUN KPYTOBBIX OpOUT) Kakux HeObecHbIX Ten HE

TpeboBajo 00s3aTeIbHOTO BBEACHUS SMUIUKIIA?

Otsert:
v Connna v
Jlynsl o
Mepkypust o
Benepsl o
Mapca o
Onutepa o
CarypHa
3a kaxablid BepHbIil 0TBeT — 2 HaJjiia

3a kaxayr omulOKy cHUMaeTrcs 2 0aJuia

MakcuMaJIbHBIH 0aJ1J1 32 3aganue — 12



Pewenue.

Beenenue Iltonemeem MallbIX OKpY>KHOCTEH, Ha3bIBAEMBIX SIHUIUKIAMHU, OBLIO
IPOAUKTOBAHO JIByMSI OCHOBHBIMH MpPUYMHAMU: 1) HEPABHOMEPHOCTHIO BUAMMOIO
JBMKEHUS TUTAHET MO HeOOCBOMy M 2) MeTiaeo0pa3HbIM JBIKEHHEM IUIaHeT. B
OpUONIMKEHUN KPYTOBBIX OpPOMUT JBM)KEHUE [JOJDKHO OBITh PaBHOMEPHBIM.
CrnenoBarenbHO, SMULUKIIBI HYKHBI TOJIBKO JJI1 T€X O0BEKTOB, KOTOPHIE CIIOCOOHBI
coBeplIaTh MeTieoOpa3Hble NBUKEHUS — IutaHeTbl. ConHue U JlyHa HEe MMEOT

HGTH€O6paSHBIX HBHH(CHHﬁ, SHAYUT, JJI AaHHBIX TCJI SITMIUKIIBI HC HYJKHBI.



3aganue Ne 3.2

Oo01uee yciioBue:

JlaHa cxema reoLeHTpUIECKOM cucTeMbl Mupa 1o Iltomemero.
Cdepa HenoABMKHBbIX 3BE3]

YciioBue:
Kakne npeanonoxkenus: npuHUMaNKCh [IToiemeeM B KauecTBE OCTYIATOB

(yTBepxkAeHMI Oe3 10Ka3aTesbCTB) B FEOLIEHTPUUYECKON cructeme Mupa?

Otser:
O 3eMiis SIBASETCS INIOCKUM KPYIJIBIM JUCKOM
v Cdepa HEMOABMKHBIX 3BE3]] 3HAYMTEIBHO y/aJeHa OT 3eMITH
v’ 3emuis mapooGpaszHa
v' JIBrKeHure HEOECHBIX TEJI UIMEET PABHOMEPHBIN U KPYTOBOM XapakTep

v' 3emJIst HEMOJIBIDKHA M PACIIONIOKEHa B IIeHTpe Beenennoi



o Y BceneHHOM CyneCcTBYIOT OHHOBPEMEHHO JIBA LIEHTPA, B KOTOPBIX HAXOASTCS
3emug u CoiHIie
o JIBmxkeHHre HEOECHBIX TeJl COBEPIIACTCS C IEPEMEHHBIM YCKOPEHUEM
3a kaxablid BepHbIii 0TBeT — 1 0asI

3a kaxayw omudKy cHumaercs 1 6ayn

YciaoBue:

Kak B TCOPUU IITonemest Ha3BIBAIKMCH MaJIbIC OKPYKHOCTH, I10 KOTOPbBIM
HCIIOCPCACTBCHHO ABUTAJINCh HeOeCHBIE TCJla, HCHTPBI KOTOPBIX COBCPIIAIN

JBUKEHUS 10 OONBIIUM OKPYKHOCTSIM BOKPYT 3eMIIH?

OTBeTt: o)

BKCI_IGHTPHCI/ITGTLI O

barioneTsr o
JledepeHTsr v
16)11%100%09)031 o

JKBaHTHI O ATIEKCHI

TouHoe coBIIAIeHNE O0TBETA — 2 0aJL1a

YciaoBue:
Kaxkasa rJIaBHAas npuYMHa  HeoOXoauMocTh BBeaeHUs  Iltonemeem

MaJIbIX OKPYKHOCTEN?

OtBet: o [lTomemMeli ObUT CTOPOHHUKOM IIKOJIBI MU(ATOPEHIIEB, TI€ OKPYKHOCTH
ABJIATIACH KKPUBOM OT boray; BBeIEHUE HOBBIX OKPY)KHOCTEH CTaJI0 IapaHTOM

HE3BI0IEMOCTH peuyTraguun €ro CUCTEMbI MHUpa U HEIIOKOJIEOMMOCTH BCPhbI



B He€ o [Itonmemeit mpocTo 00U prUCcOBaTh

OKpyKHOCTH v BBeeHre MajbIx OKpYKHOCTEH

MO3BOJISUIO OMKMCAaTh HEPABHOMEPHOCTD JIBHIKEHHUS

CBETWJI U UX MOMATHBIN XapaKTep ABUKECHUS

o llronemelr mNpOBOAWII AHAJIOTHIO MEXKIY YCTPOMCTBOM BceneHHOW u
YCTPOMCTBOM MEXaHUYECKUX YACOB, B KOTOPBIX MHOTO Pa3HbIX JIBUKYIIUXCS
«KOJIECUKOBY»; IUIAHEThl TAaKKE€ HAXOIATCS B HENPEPBIBHOM JIBUKECHUU
OTHOCHUTEBHO C(hephl 3BE3]1, 3HAUUT, U Y TIAHET 3TUX «KOJECUKOBY JIOKHO
OBITH MHOTO!

TouHOe cOBIIajgeHNe 0TBeTa — 2 0ajLia

YciaoBue:
Onucanue ABUXKEHUS (B IPUOIMIKEHUH KPYTOBBIX OpOMT) KaKMX HEOSCHBIX TEN U3
npencrabieHHbix Ha pucyHke HE TpebGoBano 00s3aTenbHOTO BBEIECHUS MAJIbIX

OKPY>KHOCTEM?

OtBeT: o

Mepkypust v’

JIyHbI o

Benepsl o

Mapca v

Connua o

Onurepa o

CarypHa
3a kax/ablid BepHbIil 0TBeT — 2 HaJjia
3a kaxayr omulOKy cHUMaeTcs 2 0aJuia

MakcuMaJIbHBIH 0aJ1J1 32 3aganue — 12



Pewenue no ananozcuu ¢ 3aoanuem 3.1

3axanue Ne 4.1

Oo61ee yciioBue:

Ha pucynke mpencraBieHa BOCTOYHAs 4YacTh MaT€MaTHYE€CKOTO TOPU30HTA JIJIS
JKUTEJST CEBEPHOro reorpaduyeckoro Moiymapus ¢ yKa3aHHEeM CTOpPOH CBeETa:
cesepa (N), tora (S), Boctoka (E) — u ueTbipéx Touek Bocxona Conuua: A, B, C, D,
JOCTUTAaEMBIX UM B pa3Hble MOMEHTHI roga. [lpu sTom aBe w3 Hux — A u D —

SABJIAIOTCSA ITOI'PaAHUYHBIMU.

YcaoBue:
YcTaHOBUTE COOTBETCTBUE MEXKAY TOYKOM MAaTEMATHYECKOrO TOPU30HTA U JTHEM, B

KOTOPBIH B 3TOM Touke BocxoauT CoJHIIE.



OtBeT:

JleHb OCEHHEro paBHOJICHCTBHUS E

I[GHB 3UMHCETO COJIHLICCTOSHUA

CaMblii TPOJIOI>KUTENBHBIN JE€Hb TOJa B| A
JAHHOM TOYKE MOBEPXHOCTH 3€MIIU

25 anpens Kaxa0ro roga B

3a ka:kayr BepHyr napy — 1 6aJun

Pewenue.

B nenw ocennero paBHO/IeHCTBUS COJIHIIE COBEPIIAET CBOE CYTOUHOE ABUKEHUE T10
JyTe HeOECHOIo PKBaTOpa, 3HAYUT, OHO BOCXOJUT B Touke BocToka (E) u 3axoauT B
touke 3amazna (W).

B nenp 3umHero conHnectosiHusg COJHIE COBEPIIAET CBOE CYTOUHOE JIBUKEHUE
BIOJIb CYTOYHOW Tapauielii ¢ MHHUMAJbHO BO3MOXHBIM OTPHUIATEIIBHBIM
CKJIOHEHHEM. JTa CyTO4YHas MapajUiefb JIOJDKHA MepeceKaTh MaTeMaTH4eCKUM
TOPU30HT B TOUKE, HanOosiee OIM3KOM K Touke rora (S), T. €. B Touke D.

CambIii TPOJOJDKUTEIBHBIA JICHh TOAa JUIS KUTENed CEBEPHOTo reorpaduieckoro
MOJIyIIApUsl HACTYNAET B CYTKH JIETHETO COJIHIIECTOsIHUSA, Korna CoHIEe ABUKETCS
[0 CYTOYHOM Mapajulesiv, IMEPECEKAoIIEd MareMaTU4eCKUid TOPU30HT B TOYKE,
HauOosee O0au3Koi k Touke ceBepa (N), T. €. B Touke A.

25 anpens kaxaoro roga CoiHIle UMEET CKIIOHEHHE, CyIIECTBEHHO OOJbIIee HYII,
HO 3HAYUTEJIHLHO MEHBIIIEE MAKCUMAIBHOTO BO3MOXKHOTO 3HaUeHHUs1. 3HauuT, COoJHIIe
B 3TU CYTKH JIOJ>KHO BOCXOJUTH B TOUKE, PACTIOJIOKEHHON MEXAY TOUKaMU

AuE, T e. B Touke B.

YciaoBue:

Onpenenute NpoAOIKUTEIBHOCTD Tq AHS B CyTKH, Korja CoJTHIIE BOCXOIUT B TOUYKE

B:



OTtBer:
0 14=0"0 0"<1g<12%014=12"V 12%< 14
<24% o 19 =24"
o HeB03MOXXHO OTIPEICITUTh

TouHoe coBIIaeHNE OTBETAa — 2 0aJ1j1a

Pewenue.

Ecau Connie BocxoguT B Touke B, TO ero ckioHeHwe OOJblIe HYJS.
[TpoomKUTENBHOCTD JHS JOJKHA ObITh OoJibiiie 12, HO MEHbIIIE

24 4aCOB, IIOCKOJIBKY 4YaCTh CYTOK COJ'IHI_IC ITPOBOOUT II0J T'OPHU30HTOM.

YcaoBue:

Kaxkoii 3nak umeet ckiaoHeHue CoJIHIIa B TOT MOMEHT, KOIJIa OHO BOCXOJIMT B TOYKE

D?

OTtBerT:

o 3Hak «+» ¥ 3HaK «—»

o HeB03MO0XXHO OTHO3HAYHO ONPENEIUTH
TouyHoe coBnajieHue 0TBeTa — 2 0aJl1a

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

Ecnu xakoe-1100 CBETUIIO BOCXOIUT HA IOTO-BOCTOKE (T. €. MKy TOUKaMH BOCTOKA
(E) u rora (S), uto xak pa3 cooTBercTBYyeT Touke D), TO ero ckioHeHue Oyner
OTpHULATENbHBIM, MOCKOJIbKY CyTOYHas Mapajlieib TAaKoro CBETHJIA PACIIOIOKEHA

OnmuKe K I0KHOMY TOJIIOCY MHUpPa, a 3HAYUT, PACIOJOXKeHa B I0XKHOU momycdepe



H€6OCBOI[a, 1€ CKJIOHCHHUC 110 OIPCACIICHUIO MCHBIIC HYIIA. 3Ha‘II/IT, 3HaK

CKIIOHCHUA COJ'IHI_Ia B MOMCHT BOCXOJ4a B TOYKEC B ObIT «—».



3aganue Ne 4.2

OO0uree yciaoBue:

Ha pucynke mpencraBieHa 3amagHas 9acTh MaTeMaTHYECKOTO TOPHU30HTA IS
JKUTEJST CEBEPHOro reorpaduyueckoro Moiymapus ¢ yKa3aHHeM CTOpPOH CBeTa:
cesepa (N), rora (S), 3amana (W) — u getbipéx Touek 3axona Comnna: A, B, C, D,
JIOCTUTAEMbIX UM B pa3Hble MOMEHTHI roga. [Ipu stom nBe u3 Hux — A u D —

SABJIAOTCA IIOI'PAHUYHBIMU.

YciioBue:
YCTaHOBUTE COOTBETCTBHAE MEXKY TOYKOM MATEMAaTU4YECKOTO T'OPU30HTA U JHEM, B
KOTOPBIN B 3TOW Touke 3axoauT ColHLE.

OTBeT:

JleHb OCEHHEro paBHOJICHCTBUS w




JleHb 3UMHEr0 COJIHIIECTOSIHUS D

CaMblii TPOJIOI>KUTENBHBIN JE€Hb TOJa B| A
JTAHHOM TOYKE MOBEPXHOCTH 3€MIIU

29 oKkTAOpS Kax10r0 rojia C

3a ka:kayro BepHyro napy — 1 6aJun

YcaoBue:

OHpCI[CJII/ITG IMPOOJOJLKUTCIBHOCTD Tg AHA B CYTKHU, KOT'Ia COJIHI_IC 3aX0aUT B TOYKC C:

OTtBerT:
0t1g=12"014=0"0 12" <14
<2470 14=24"V 0" <1y <
12* o HeBo3moxxHO
OTIPEACIUTh

TouHOE cOBIIajeHNe 0TBeTa — 2 0ajlia

YcioBue:

Kaxkoii 3Hak nmeeT ckinoHeHue CoyHIla B TOT MOMEHT, KOIja OHO 3aXOJUT B TOYKE

B?

OTBeT:
v’ 3HaK «+» O
3HaAK «—»

o HeBO3MOXHO OTHO3HAYHO ONPEAEIUTH

TouHOe coBIajieHHe OTBeTa — 2 0aJjlIa

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananozcuu ¢ 3aoanuem 4.1






3apanue Ne 5.1

OO0uree yciaoBue:

Jlana cxema JyHHOro 3aTMeHus, HaOmromaBiierocsi ¢ tepputopuu Poccum 28

okTs10pst 2023 rona, ¢ yKkazaHHEeM €ro OCHOBHBIX (as.

23:53

Maximum
23:14

3eMHas TeHb

3eMHas nonyTeHb

YcaoBue:

Kakoii By 3aTMeHUs HAOIIOMaIM O4€BUALIBI ATOTO (heHoMeHa?

OTtBeT:
o IlomHOE  TeHEBoOE o IlomnaoOE
nonyreneBoe v° YacTtHoe TeHEBOE O

YactHoe mnomyreHeBoe O HeBO3MOXKHO



OJHO3HA4YHO OIIPEACIUTD TouHnoe

COBIIajJleHUe 0OTBeTa — 2 0aJLia

Pewenue.

Bun nyHHOrO 3arMeHust ompezensercs ero MakcumaibHOM (azoi. Kak BugHO U3
pHUCyHKa, MakcumaibHas (a3a 3arMeHuss JIyHbI COOTBETCTBOBAJIa YaCTUYHOMY
norpykeHuto aucka Jlynel B TeHb 3emud. CrenoBaTeNbHO, OYEBHUALBI 3TOTO

(dheHoMeHa HaboAaIM YaCTHOE TEHEBOE 3aTMEHUE.

YcaoBue:

B xakwme Ommkaiimme JaThbl (HpCI[HIGCTBYIOHH/Ie NI HOCJIGI[YI-OIHI/IG) B IIPUHIIUIIC

MOIJIO IIPOU30UTH JIyHHOE 3aTMEHUE?

Otser:
v' 5 mas 2023 rona o 14
okTs10ps 2023 roma o 11
HOs10pst 2023 roma o 27
nexabps 2023 romga v 25
mapta 2024 rona o 18
cenTs0pst 2024 rona
3a kax/abli BepHbIil 0TBeT — 2 0asia

3a kakayro ommOKy CHUMaercs1 20aJu1a

Pewenue.
[Tockonmbky 28 okTsiOpsi 2023 roma mpoU30LLIO0 YaCTHOE TEHEBOE 3aTMEHHUE, TO
Onmukailliee JIyHHOE 3aTMEHHME B TMPUHLMIIE MOIJO NPOU30WTH JMOO 3a

cuHomuueckuii mecsan JlyHel 10, J1UO0 CHHOAMYECKUM MECSIl CIyCTS IOCIIe



YKa3aHHOTO JTyHHOTO 3arMeHusi. Cunonuueckuii mecail JIlynesl paBen 29.53 cyTok.
OnHako B BapuWaHTax OTBETOB HET COOTBETCTBYIOMIMX Jaar. JIyHHBIC 3aTMEHUS
00s13aTeTbHO MMOBTOPSIOTCS Yepe3 MOJTOoAa. 3HAYUT, OMMKAUITUMU TaKUMH JaTaMH

apisitoress 5 mag 2023 u 25 mapra 2024. U neiicTBUTENBHO, B YKa3aHHbBIE JAaThl

JIYHHBIC 3aTMCHH NUMCIIN MecTo!

YciaoBue:

C ucnoap30BaHuEM AuarpaMMbl BUAUMOTI'O IBUIKCHUS COJ'IHHa 110 3011 aKaJIbHBIM

CO3BC3/IUAM OIIPECACIINTC, B KAKOM CO3BE3IHN npe6bIBana H}’Ha B MOMCHT CBO€TO

3aTMCHMUA.
™
\\\\\\\\\\\1\ N L7
W Wy,
\\\\\\\ 13h 16.09 Nes 9 ///////
D ‘ 10.08 “
\\\\ 1 4h Aesa 8 %
N %
S 207 %,

SE ik
§ Bimsneuysl %

o
T

=16 2006 =
5023110“ =
= CxDpnu =
= 301 Gh=
‘___:_;1 7h Terey E
= 3mesnocey =
= 1812 4h=
=1ah 4 =
=18 1405 =
- om S
Z S /o
é// h\\\\ / e‘)"b
%, N
4,2 N%
%, h o F
///////// 21h Bo.mne«.lzclsI 1\\\\\\\ //é
N\
Wy 2 0" N~

h
My 22" 23 \
MW

Otser: v Osen
o Temenm o
bmm3sensr o
Pak o JleB o

JleBa o Bechl



o CKOpIUoH O
3meeHocel]

o Crpenen o
Kozepor o
Bononen o

Pp10BI

TouHoe coBIIaeHNE O0TBETAa — 2 0aJ1j1a

Pewenue.

CornacHo auarpamme, 28 oktsa0ps 2023 roga ConHIle HAXOAWIOCHh B CO3BE3IUU
JeBbl, ipu 3TOM JIyHa B MOMEHT 3aTMEHUS TEHbIO 3€MJIM HaXOQuIach B
MPOTUBOCOJIHEYHOM TOUKE — JHaMEeTPaIbHO TPOTUBOMOJIOKHON TOUKE HEOOCBO/IA,
ornpeaenéHHon oTHocuTensHo CoJHIIA JUTsl 3eMHOTO Habtonarens, T. €. B

co3Be3auu OBHA.

YcioBue:

OnpenenuTe NpOAOIKUTENLHOCTD JIYHHOTO 3aTMeHus Mexay (pazamu U; u Us.

OTBeT BhIpA3UTE B MUHYTAaX.

OtBet: 78
TouHoe coBmajgeHune orgera — 4 dajia

MaxkcuMaJabHBIN 0aJ11 3a 3aganue — 12

Pewenue.

®a3a Ul 6p1a nocturayta B MOMEHT t; = 22 gac 35 muH, a Uy — B MOMeEHT t, = 23

yac 53 MuH. CJ'I@I[OB&TGJ'IBHO, MpOAOJDKUTCIBHOCTh JIYHHOI'0O 3aTMCHUA MCKIAY

dazamu Ul u U4:



At=1t, —t; = 78 MuH.

3aganue Ne 5.2

Oo01uee yciioBue:
JlaHa cxeMa JIyHHOTO 3aTMeHHUsI, HaOmronaBiierocs 8 HosOps 2022 roxa, ¢ ykazaHueM

€ro OCHOBHBIX (1)213.

13:59

MaxcumMmanbHan

3eMHas L

MONyTEHb 3eMHas
TeHb

YcaoBue:

Kaxoii Buj 3aTMEeHHS HAOJIFOAIH OU4EeBUALIBI 3TOTO (hDeHOMEHA?

OtBerT:
o Yactaoe teHeBoe v IlomHoe TeHeBoe o IlomHOE
IIOJIyTeHEBOE O HacTHOE MOIyTEHEBOE
o HeBo3M0XHO 0HO3HAYHO OTIPEACITUTh

TouHOE cOBIaJeHNe 0TBeTa — 2 0ajLia



Ycaosue:
B kakue Onmmkaifiivie nathl (IPEANIECTBYIONIUME WIHM MOCIEAYIONME) B MPUHIUIIS

MOIJIO NIPOU30UTH JIYyHHOE 3aTMEHUE?

Otser:
v" 16 mas 2022 roga o
24 oxTs0ps 2022 rona o
23 nosibpst 2022 roga o 7
suBaps 2023 roga v 5
mas 2023 roma o 28
okTs10ps 2023 rona
3a kax/ablil BepHbIil 0TBeT — 2 fasia

3a kaxayr omuOKy CHUMaeTcs 20aJu1a

YcaoBue:
C ucnonp30BaHUEM JMarpaMMbl BUIMMOTO JIBHkeHUs1 COJTHIIA 1O 30MaKaIbHBIM

CO3BC3AUAM OIIPCACIUTC, B KAKOM CO3BC3INH npe6I>IBana .HYHa B MOMCHT CBOCTO

3aTMCHUA:
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Otreer: v OseH
o Temenm o
bau3nenpr o
Pak o JleB o
JleBa o Bechl
o CxopnuoH o
3MeeHocel O
Crpenery o
Ko3zepor o
Bopoiei o
Pr10BI

TouHOe coBIIajeHNe 0TBeTa — 2 0ajLj1a

YcaoBue:
OmnpenenuTe TPOAOIKUTEILHOCTD JTYHHOTO 3aTMeHus Mexay (azamu U'y u U's.

OTBeT BbIpa3uTe B MUHYTaX.



OTtBet: 150
TouHoe coBIajgeHue orgera — 4 dajia

MakcuMaJIbHBIA 0aJ1J1 32 3aganue — 12

Pewenue no ananocuu ¢ 3aoaruem 5.1

3aganune Ne 6.1

Oo61ee yciioBue:
Ha pucynke npexncraBieHbl 8 KpyNHEWIINX CIYTHUKOB KIIACCHYECKHUX IUIAHET
CoJTHEYHOW CHUCTEMBI C YKa3aHUEM HMX HAa3BAHUW W JIMHEUHBIX JUAMETPOB. 3]I€Ch

TaKXe JUIs1 CpaBHEHUA 1aHbl Mepkypuli u [1myToH.

o
e g .J;

1) MaHumepn 2) TutaH 4) Kannucto
(5268 km) (5152 km) (4880 kM) (4820 km)

5) Mo 6) Jlyna 7) EBpona 8) Tputon  9) NnyToH 10) Tutauuma
(3643 kM) (3676 kM) (3120 km) (2707 km) (2377 kM) (1577 km)

Huxe nanbl n300pakeHust 8 KIaCCUUECKUX IMIIAHET.



YcaoBue:

YCTaHOBUTE COOTBETCTBHE MCIKIOY

CIIYTHUKaMH W ILUIAaHCTaMH, KOTOPBIM OHH

MIpUHAJICKAT.

OTtBer:
I'anumen IInanera ]
Turtan [Inanera E
Kanmucro IInanera ]
Ho [Lnanera /]
Jlyna [Ltanera B
EBpona [Lmanera /]
Tputon [Inanera 3
Turanus IInanera K

3a kaxayr BepHylo napy — 1 6ama

Pewenue.



I'anumen, Kannmucro, Mo n EBpona ABISIIOTCA KPYITHENIIIMMY CITy THUKaMU
FOnurepa (mmanera [[). Turan —  KpyIHEeUIuu CITyTHUK
Carypna, npeJICTaBICHHOTO Ha pUCyHKe noj OykBoil E. JIlyHa — crmyTHuK 3emiun
(mnanera B). Tpuron — cnytauk Hentyna (I1nanera 3). Hakonen, Tutanus

ABIIAETCS KPYITHEUIIUM CITyTHUKOM YpaHa (ruiaHeta JK).

YcaoBue:

C ucnonap30BaHUEM YUCIICHHBIX JAHHBIX [IEPBOTO PUCYHKA OIMPEEIUTE, HA CKOJIBKO
npoLeHToB 00bEM Tena ["anumena 6osnbiue o0bEMa Tena Mepkypus. OTBer

OKPYITIMNTC OO OCJIbIX.

OTtBeT: 3acunuThiBacTCs B quanaszone [20; 27]

TouHoe coBnagenue orsera — 4 6a1a

Pewenue.
Huamerp 'anumena cocrasisieT Dg = 2R = 5268 kM, a quamerp Mepkypust — Dy
= 2Rym = 4880 kM. OmnpenenuM, Ha CKOJIBKO MPOIEHTOB (77) 00bEM Tena ['anumena

(Rg) 6ombiie oonéMa Tena Mepkypus (Ry):

Ve—Vm Ve D6 3
n=—__ -100%=(—-1)-100% = ((—) —1)-100 % = 26 %.
Vm Vm oM

B xayecTBE UTOrOBOTO OTBETAa MPUHUMAETCS YMCIIO U3 uHTEepBaia [20; 27].

YcaoBue:
Janst 9 paznuuabix Gororpaduii: U3 HUX § MPEACTABISAIOT CO00M 00pa3bl JOHHOMN
4acTU 8§ pa3IUYHBIX KyXOHHBIX CKOBOPOJOK U JIMIIL ofHa (oTorpadus mepemaér

o0Opa3 CITyTHUKa KJIACCUYECKOM miaHeThl. BeiOepuTe n3o0pakeHue CIryTHUKA:



OtBeT:

TouHOe coBIIajeHNe 0TBeTa — 2 0ajLia

MaxkcuMaJabHBIN 0aJ11 3a 3aganue — 14

Pewenue.
Hcnonw3yst npenpiaylive KapTUHKH 3aJaHusi, JIETKO YOeAUThCS B TOM, YTO Ha

NepBOM U300paKEHUH BO BTOPOM psy npezacTaBieHa EBpona, cnytHuk FOnurepa.



3aganue Ne 6.2

Oo01uee yciioBue:
Ha pucynke npexncraBineHbl 8 KpPYIHEWIIMX CIYTHUKOB KIIACCUYECKUX ILJIAHET
CoJIHEYHOM CHUCTEMBI ¢ YKa3aHWEM MX HA3BAHWM W JIMHEWHBIX AUAMETPOB. 31€Ch

TaKKe U1l CpaBHEHUS Janbl Mepkypuit u [1myToH.

1) MaHumepn 2) TutaH 3) Mepkypui 4) Kannucto
(5268 kM) (5152 km) (4880 km) (4820 km)

& © »

AT

-

5) o 6) Jlyna 7) Eepona 8) Tputon  9) MNnyToH 10) Tutauma
(3643 kM) (3676 kM) (3120 km) (2707 km) (2377 kM) (1577 km)




YciaoBue:

YCcTaHOBUTE COOTBETCTBHUE MCKAY CIIYTHUKaAMHW MW IUIAHCTAMH, KOTOPBIM OHH

MIPUHAJICKAT.

OTtBeT:
Kannucto [Inanera ]
Ho [Lnanera /]
['aanmen [Inanera ]
Jlyna [Lmanera B
Turan [Lnanera E
Tputon [Inanera 3
EBpoma [Imanera /1
Tutanus [Inanera K

3a kaxkay BepHy napy — 1 6as

YcaoBue:

C ucrnonb30BaHUEM YHCIICHHBIX JJAHHBIX MIEPBOTO PUCYHKA OMPEIEIUTE, Ha CKOJIBKO
MPOLIEHTOB 00bEM Tena TpuroHa 6osbine o0béma Tena [imytona. OTBET OKpyIJIUTE

J0 IOCIBbIX.

OTBeT: 3acunuTthiBaeTcs B quanaszone [30; 50]

TouHoe coBmajgeHune orgera — 4 dajia

YciaoBue:

Janst 9 paznuunabix Gororpaduii: U3 HUX § MPEACTABISAIOT CO00M 00pa3bl TOHHOM
4acTu 8§ pa3IUYHBIX KYXOHHBIX CKOBOPOJOK U JIMIIL oaHa (oTtorpadus mepemaér

o0Opa3 CITyTHUKa KJIACCUYECKOM miaHeThl. BriOepuTe n3o0pakeHue ClyTHUKA:



OTBeT:

R0

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajLia

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 14

Pewenue no ananocuu ¢ 3adanuem 6.1 3aganue Ne 7.1

OO0uree ycioBue:

Jana guarpamma «crnektp-cBetuMocTby (I'epummpynra-Paccena) u  monenu
BHYTPEHHETO  CTPOCHUS  HEKOTOPhIX  KjaccoB  3BE3A.  [IyHKTUpHBIMU
NpPSIMOYTOJIbHUKAMH  YKa3aHbl MHTEpPBaJIbl BO3MOXHBIX 3HaueHuid (MB3) s
CBETUMOCTH U TEMIEpPaTypbl 3BE3J COOTBETCTBYIOLIETO KJacca, 3€JIEHBIMU

npsIMOyrojibHUKaMu yka3zansl UB3 niisa paguyca sTux 3BE310.
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l'lpnmeqanme: WU3onnHuK paguycos 3Bé3n COOTBETCTBYIOT

aHayenuam R.=R_10"
)

] — rpaHnubl NO paguycy

YcaoBue:

B tene 3BE3bI KAKOTO KJIaCCa KOHBCKTHBHAA 30HA ABJJIACTCA BHECIIIHEH U COCTaBJISICT

oosee 90 % ot eé 0O0BEMa?

Otsert: 0 TomyGoit
cBepxruraut o JKEénTeii

kapmuk ¥ KpacHsbrii



cBepxruraur o Kpacuslid
KapauK o benblii kapimk

TouHOe cOBIajgeHNe 0TBeTa — 2 0ajLia

Pewenue.
N3 nuarpaMMmbl ClielyeT, 4YTO HKMEHHO B CJIy4a€ KpAaCHBIX CBEPXTUTaHTOB

KOHBEKTHBHAS 30HA 3aHUMAET JJOMUHUPYIONTYIO YacThb (0osee 90 %) Tena 3Be3/bl.

YciaoBue:

[To nuarpamme OINpeaeanTe XapakTepHbIC HHTEPBAJIbI BO3MOKHBIX 3HAYEHUM
temmeparypsl Tx, paguyca R« u cBetumocTu L. 1151 ronmyObIx cBepXrurantoB. OTBeT
BBIpa3uTe KOA(PPHUIIMEHTAMHU TIPU COOTBETCTBYIOIIUX CTETICHSAX WIIM IMOKa3aTeIsIMU

crernenu yncia 10 > TuxX BEJIUYUH.
Zmin - 104K < T < Zmax 104K
10ymin -Ro <R« < 10ymax -Ro

10xmin+ Lo < L« < 10xmax* Lo

OTtBerT:

Zmin 3aCUUTHIBACTCS B 1uana3zoHe [2.0; 2.5] Ymin
3acuuThiBaeTcsa B quanazoHe [0.9; 1.1] Xmin
3acuyuThIBaeTCs B AuanaszoHe [3.9; 4.1] Zmax
3aCUUTHIBAETCS B AMANa3oHe [5.5; 6.5] Ymax
3acuuThIBaeTCs B AuanazoHe [2.1; 2.3] Xmax
3aCUMTHIBACTCA B AuanaszoHe [6.1; 6.4]

3a kax/ablil BepHbIil 0TBeT — 2 faJjia

MaxkcuMaJabHBIN 0aJ11 3a 3ag1anue — 14



Pewenue.
[Io BepTUKAJIBHBIM TpaHUIIAM KENTOTO MPSAMOYTOJIBHUKA MOXHO OIPEISTUTh
NpUOIMKEHHBIE OTPAHUYHBIE 3HAYEHUS 1JI TEMIIEPATypPhI, a 0 TOPU3OHTAIBHBIM

TpaHHIIAM — TIOTPAHUYHbBIE 3HAYCHHS CBETUMOCTH:
23-10*K<T.<6.0-104K
104- Lo < L+< 1063 Lo
[To HaKJIOHHBIM CTOPOHAM 3€JEHOTO MPSMOYTOJBHHUKA ¥ MMApPaUICIbHBIM JIMHHUSIM

IMOCTOAHHOI'O paauyca OINpCACIICM AWalla3OH BO3MOKHBIX PaJUyCOB ISA 3THUX

3BE3:
101- Ro <R«<1022-Ro
B xauectBe oOTBeTa Ha BTOPOM BOMNPOC 3aJa4d TNPUHUMAKOTCS 3HAUYCHUSA W3

CICAYIOIMUX NHTCPBAJIOB!

(2.0 +2.5) 10K <T.< (5.5 +6.5) - 10K,
1009+11-Ro<R.<1021+23-Ro, 103.9+4.1-

Lo <L.<1061+64" Lo.

3aganue Ne 7.2

OO0uree ycioBue:

Jana guarpamma «crnektp-cBetumocTby (I'epummpynra-Paccena) u  monenu
BHYTPEHHETO  CTPOEHUS  HEKOTOPBIX  KiaccoB  3BE3A.  [lyHKTHpHBIMU
NPSIMOYTOJIbHUKAMU  YKa3aHbl MHTEpPBalibl BO3MOXHBIX 3HaueHuit (MUB3) mns
CBETUMOCTM W TEMIEPATypbl 3BE3] COOTBETCTBYIOLIEIO KJACCa, 3€JIEHBIMU

MpsAMOYTroJibHUKamMu yka3ansl B3 s pagunyca 3Tux 3BE3.
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AhdekTuBHan Temneparypa noBepxHoCTU 3se3abl (KenoBuH)
l'lpnmeqanme: WU3onnHuK paguycos 3Bé3n COOTBETCTBYIOT

aHayenuam R.=R_10"
)

] — rpaHnubl NO paguycy

YcaoBue:
B Tene 3Be3abI KaKOro Kjiacca KOHBEKTHBHAS 30HA SIBISIETCS BHEIIHEH U COCTABISAET

oonee 70 % ot eé 0O0bEMA?

Otser:
v Tony6oit CBEpXTHUTaHT
o JXénrei Kapimuk o

KpacHblii cBEpXTUranT o



Kpacupli  kapimuk o
benbiii kKapmik

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLia

YcaoBue:

[Io nmarpamMe omnpeAenuTe XapakTEPHbICE HHTECPBAIBI BO3MOXKHBIX 3HAYECHUM
temneparypsl Ts, paguyca R. m cBetumoctu L. jis Genbix kapiaukoB. OTBeT
BbIpa3uTe KOA(PPUIIUEHTAMU TIPU COOTBETCTBYIOIIUX CTETEHSAX WJIM MOKa3aTeIsIMU

creneHnu ynciia 10 »TuxX BEIUYUH.
Zmin - 104K < Tx < Zmax 104K
1OYmin -Ro <R« < 1OYmax -Ro

10xmin+ Lo < L« < 10xmax* Lo
OTtBerT:
Zmin 3acunuThIBaETCS B 1uanazone [0.9; 1.1] ymin
3aCUMTHIBACTCA B AuanaszoHe [-2.7; -2.4] Xmin
3acuMThIBaeTCA B quana3oHe [-4.8; -4.6] Zmax
3aCUUTHIBAETCS B AanaszoHe [3.9; 4.6] Ymax
3acuuThIBaeTCA B quanazoHe [-1.6; -1.9] Xmax
3aCUMTHIBAETCA B AuanaszoHe [-1.6; -1.4]
TouHoe coBajgenue orpera — 12 0a110B

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 14

Pewenue no ananozuu ¢ 3aoaruem 7.1



8.1

Oo01uee yciioBue:

Pa3zMepsl co3Be3nuil MPUHITO XapaKTEpHU30BaTh TEJIECHBIM YIJIOM (WU YTIIOBOM
IJIOIIA/IbIO, AHAJIOTOM JIMHEWHOM ruiomiaau). Tak, co3Be3nue DpujaHa SBISICTCS
IIECTHIM TI0 YIJIOBOM TUIOMIAIX CO3BE31MeM HeOOCBO/AA; €ro BEIMYMHA COCTABIISCT
1138 xBagparHbeix rpaaycoB. IIpu stom oHO comepkuT 187 3BE31, BUAMMBIX

HGBOOpY)KéHHBIM IJ1a30M.
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YciaoBue:

OnpenenuTe CpPEIHIOK TOBEPXHOCTHYIO KOHIICHTPAIMIO 3BE37, BUIUMBIX
HEBOOPYKEHHBIM TJ1a30M B 3TOM c03Be3uu. OTBET BBIPA3UTE B KOJIMYECTBE 3BE3]
Ha KBaJIPATHBIN TPAyC, OKPYTIIUTE IO THICSTYHBIX.

Ilpumeuanue. Cpeonell NOBEPXHOCMHOU KOHYeHmMpayuel 368€30 HA3bl8AeMmC sl

OMHOUWEHUEe KOTUYeCmeda 36€30 K menecHoM) Y2y yuacmka Heboceood, Komopbulil

OHU 3dHUMAarom.



3amanue Ne

OTtBert: 3acunuthiBaeTcs B auanazone [0.159; 0.169]
TouHOe coBIIajeHne oTBeTa — 3 0ajL1a

Pewenue.
CornacHO ONpeAesICHHI0, CPETHIOI0 TTOBEPXHOCTHYIO KOHIICHTPAIINIO 3BE3]T MOXKHO
OTIPECIUTH 110 hopMyJIe:

Ns 187 3B€3x,
ns=__ == (0.164 3Bé3x/KB. rpaf,
Q1 1138 kB.rpajg

rne Ng = 187 — koIM4ecTBO 3BE3/, BUIUMBIX HEBOOPYKEHHBIM IJIa30M B JAHHOM
co3Besquu; 2 = 1138 kB. rpag. — TenecHbld yron (ymioBasl IUIONIAAb),
COOTBETCTBYIOIIMIA JJAHHOMY CO3B€3/MI0. B KauecTBe OTBETa Ha MEPBbIA BOMPOC

3a7a4d NpUHUMAaETCs 3HadeHne u3 nareppaia [0.159; 0.169].

Ycaosue:
CKoJbKoO (B CpelHEM ) TAaKUX 3BE3]T TOMECTUTCS B OJTHOM Kajipe (poToarimapara, eciiu

ero noJje 3peHus paBHo 140 kBaapartHbIM rpajgycam?

OTBeT: 3acUnuTHIBACTCS B Uana3zone [22; 24]
TouHoe coBnagenune orgera — 4 6ajia

MakcuMaJIbHBIN 0aJ11 32 3aganue — 7

Pewenue.

CpenHee KOIMYECTBO BUAMMBIX HEBOOPYKEHHBIM ITIa30M 3BE37, KOTOPBIE CMOTYT
MIOMECTHUTHCS B OJTHOM Kajpe (poToarmnapara npu yCIOBUU, YTO €0 MOJIE 3PEHUST —

Qop = 140 xB. rpagycoB, MOKHO 3alIMCaTh TaK

N5 = [ns - Qob] = 23 3Be3/pbl.



B xauecTBe oTBeTa Ha BTOpOfI BOIIPOC 3a1a9 IPUHNUMACTCA SHAYCHNUC N3 UHTCPBAJIa
[22; 24].
8.2

Oo61ee yciioBue:

Pa3zMepsbl co3Be3nuili MPUHITO XapaKTEpPHU30BaTh TEJIECHBIM YIIIOM (WU YTJIOBOM
IUIOLIAbI0, aHAJIOTOM JIMHEWHOM Tuiomanan). Tak, co3sezaue ['epkyneca siBuseTcs
IATHIM 10 YIJIOBOM IUJIOIIAIU CO3BE3IMEM HEOOCBOZA; €ro BEIUYMHA COCTaBIISAET
1225 kBampatHbix TpaaycoB. Ilpm 3ToM oOHO comepxuT 166 3BE3N, BUIAUMBIX

HCBOOpY)KéHHBIM I71a30M.
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YciaoBue:
Onpenenure CpPeIHIO TMOBEPXHOCTHYIO  KOHIIEHTPALMIO 3BE3M, BHIAUMBIX
HEBOOPYKEHHBIM TJ1a30M B 3TOM CO3Be3auU. OTBET BBIPA3UTE B KOJIMYECTBE 3BE3]

Ha KBaJpPaTHBINA IPaaycC, OKPYITIMTE A0 THICSIYHBIX.



3amanue Ne

Ilpumeuanue. Cpeoneii nogepxHocmuou KoHyeHmpayueti 36€30 Ha3vl8aAencsl

OMHOULEHUE KOIUYECMBA 36630 K MeNeCHOMY Y2y Y4acmKka Heboce00d, KOmopulil

OHU 3dHUMAarom.

OTBert: 3acuutbiBaetcs B quamnaszone [0.131; 0.141]

TouHOe coBIajeHNe 0oTBeTa — 3 0aJL1a

YciaoBue:

CxoabKO (B CpGIIHGM) TaKMX 3BE3]] IOMECTUTCS B OHOM Kaape ¢>0T0annapaTa, CCJIK

ero mnoie 3peHus pasHo 210 kBagpaTHbIM rpagycam?

OTBeT: 3acunuTthiBacTCs B quana3zone [27; 30]
Tounoe coBnagenune oreera — 4 6ajia

MakcuMaJIbHBIA 0aJ1J1 32 3aganue — 7

Pewenue no ananocuu ¢ 3aoaruem 8.1

9.1

YciaoBue:

Cunepuaeckuii nepuoj; ooparienus JlyHpl OTHOCUTENHHO 3BE311 paBeH 27.32 CyTOK.
OneHuTe yIJIOBYI0O CKOPOCTh BHAMMOTO JBWXeHHMs JlyHbl 10 HeOoCBOIYy

OTHOCHUTENBHO 3BE31. OTBET BBIPA3UTE B rpagycax B CyTKH, OKPYIJIUTE JO JECATHIX.

OTtBeT: 3acunuTthiBaeTcs B quanaszone [13.1; 13.3]

TouHoOe coBIajgeHne oTBeTa — 3 0ajLia



Pewenue.
VYrioBast CKOPOCTh BUIMMOTO JBUKEHUS JIyHBI 110 HEOOCBOAY OTHOCHUTEIILHO 3BE3
oOpaTHO TPOIIOPIHOHANIbHA €€ TIEPHOAY 00paIeHUs OTHOCUTEIBHO 3BE31T U MOXKET

OBITH OLCHCHA BBIPAKCHUCM

360°
wc=___=13.2°/cyT.
Tc

Ycaosue:

Hana ¢gotorpadus Jlynsl u FOnurepa ¢ ranunaeeBbiMU ClTyTHUKaMH. MI3BECTHO, UTO
HE3aJ0JIT0 0 MOMEHTa MOoJydeHus 3Tod (oTorpaduu MpoU30ILII0 IEHTPAIbHOE
nokpeitue lOnurtepa muckom Jlyner (T.e. FOmutep ckpwiBajics TenoMm JIyHbI oOT
36MHOTO HaOJIo/aTessl, MpU ATOM I TMOCJEIHET0 OH JIBUTAJICS 10 JHAMETPY

Jlynsr). Ha MomeHT chéMKu yriioBo# auametp Jlynsl coctaisin 31.0".

Onpenenure MPOMEKYTOK BPEMEHHU, PA3ACIAIONIMA MOMEHT Hadaja MOKPBITHUS
FOnuTepa 1 MomeHT mosyuenus 3toi gororpaduu. OTBET BhIpa3uTe B MUHYTAX,

OKPYIJIUTE 10 LEIbIX.

OTBeT: 3acUuThIBaCTCS B IMamna3oHe [65; 75]

TouHoOe coBIajeHNe 0TBEeTAa — 5 0aJ1J10B



3aganune Ne

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

Ecnu K puCyHKY IPHIOKHTH BJIOJIb
CTpEJIKU JIMHEUKY TakK, 4TOObI OHa
omnpeaensa npsamyo MJ, npoxoasuryro
qyepes LEHTPBI BUJIUMBIX
nuckoB fOnurepa u Jlyssl, TO
yKa3aHHas npsimasi 3aacT TPACKTOPHIO
(A— M — B — J) Bugumoro
nerkenus KOnmrepa, CKpeITyrO

OoT  HaOmomarens TenoM JIyHBI.

HcKoMBIiT  TTPOMEKYTOK
BPEMEHH OTBEYAET OTPE3Ky AJ 3TOM
npsMOl OT HWXHEH Touku A e€ mepeceueHus ¢ aumMOoM jaucka JlyHel (31ech

Hayasock nokpsiTie FOnuTepa) a0 Tekyuiero noioxenus FOnurepa J. Onpenenum



C MOMOILBIO JUHENKH BennunHy oTpe3ka AJ (160 Mm) u BUauMbIid quametp JIyHbI

(127 mMm). CocTaBuUM MPOTOPIUIO BUAA:

{Dc' > 127 MM} => £ =160127__ - DC' =
39.1" £ - 160 MM

TOI‘I{& HCKOMBIM IMPOMCIKYTOK BPpECMCHH MOXXHO OIIPCACINTD KaK:

{ 39.1'
Tc=__ = = =71MHUH.
wc 0.55' /MuH

B kxauecTBe oTBETa Ha BTOpOﬁ BOIIPOC 3aaa49y ITPUHUMACTCA 3HAYCHUC U3 HHTCpPBAJIa

[65; 75].



3aganue Ne 9.2

YcaoBue:

Cunepudeckuii nepuoj oopamieHus JIyHbl OTHOCUTENBHO 3BE3/] paBeH 27.32 CyTOK.
OueHuTe YIIOBYIO CKOPOCTh BHUAMMOro JABMXKEHUS JIyHbI 1O HEOOCBOAY

OTHOCHUTCIILHO 3Bé3I[. OtBeT BBIPA3HUTC B I'palyCax B CYTKH, OKPYITIUTC 4O ACCATBIX.

OTtBeT: 3acunTtbiBaeTcs B quana3one [13.1; 13.3]

TouHOe coBIajgeHNe oTBeTa — 3 0ajL1a

Ycaosue:

Hana ¢otorpadus JIynsl u FOnurepa ¢ rainiieeBpIMU CIyTHUKaMU. M3BecTHO, 4TO
HE3aJI0JIT0 10 MOMEHTA MOJy4eHHUs: 3Tor (oTorpaduu MpoU30LUI0 IEHTPATbHOE
nokpeitTue MOnutepa nuckom Jlyssl (T.e. FOmutep ckpwiBasics tenom JIyHbl OT
36MHOT0 HAOMIONaTesNsi, MPU ATOM JUIsl MOCIEIHEr0 OH JIBUTAJICS TIO JIUAMETPY

Jlynsr). Ha MomeHT chémku yrioBoi auametp Jlynsl coctasmsin 31.0".




OnpenenuTe NPOMEXYTOK BPEMEHH, PA3AEIIAIONINI MOMEHT OKOHYAHHSI TOKPBITHS
Onurepa n MmoMeHT nomyueHust 3ol potorpaduu. OTBET BbIpa3uTe B MUHYTaX,

OKPYTJIUTE JIO IEIbIX.

OTBet: 3acuntbiBaeTcs B quamnaszone [11; 17]
TouHnoe coBnagenue orgera — S 0aJJI0B

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananocuu ¢ 3aoanuem 9.1



3aganue Ne 10

Oo01uee yciioBue:

Jlana xpuBas U3MEHEHUs OJiecKa (BUAMMON 3BE3THON BEIMUMUHBI) CO BpEMEHEM JIJIs
HEKOTOPOW 3aTMEHHO-IIEPEMEHHOMN 3Be3/bl — (HU3UUECKU JBOMNHON 3BE3/IbI, OJIECK
KOTOPOU M3MEHSIETCS B PE3YyJbTaTe PErYISPHO MOBTOPSIOIIUXCS 3aTMEHHI OIHOM
KOMITOHEHTHI JPYro¥ ¢ MO3UIMU 3€MHOTO HaOJtoaTels. 3arIaBHBIMU JIATHHCKUMHU

6y1(BaMI/I YKa3aHbl OCHOBHBIC 3KCTPCMAJIbHBIC TOUKH KpHBOﬁ.

Buaumas 3sésgHan BeNnYmHa, m

0 S 10 15

Bpems HabnogeHun, cyT

Hoacuenue: e6uoumas 36€30HAs  GelUYUHA UIU  OleCK —  CKAIAPHAsL
ACMPOHOMUYECKAsL BeNUYUHA, AGTAIOWAACA KOIUYECMBEHHOU Mepoll OufyueHus

Uejll06EKOM cmeneHu sApKkocmu HebecHo20 0bvekma.

YciaoBue:

Onpenenure CUAEPUYECKUN MepUOn OOpalieHus] JaHHOW Tapbl 3BE3 BOKPYT

o61ero neHTpa macc. OTBET BbIpPAa3UTE B CYTKAX, OKPYIJIUTE JIO LEJbIX.



OTBeT: 3acuuTthiBaeTCs B quarnaszone [12; 14]
TouHoe coBIIaeHNe O0TBETa — 3 0aJ11a

Pewenue.

Cuodepuueckum nepuooom O0OpallleHUs JaHHOW Mapbl 3BE3]1 BOKPYT OOILEro EHTpa
MacC Ha3bIBAETCS MPOMEXKYTOK BPEMEHH, B TEUEHUE KOTOPOIO JaHHAas mapa 3BE3]
COBEpILAET OJUH TOJHBIM 00OPOT BOKPYT OOILErO IEHTpPa MacC OTHOCUTEIHHO
nanékux 3B€3n. CienoBaTenbHO, Yepe3 JaHHBIM IMPOMEXYTOK BpEeMEHHU NpoQUiIb
KpUBOH Onecka Oy/leT MOBTOPATHCS. 3HAYUT, UICKOMBIN MEPUOJ MOXKHO HAWTH Kak
MPOMEXKYTOK BPEMEHH MEX Ty ABYMS COCETHUMH OHOTHITHHIMU MUHUMYMaMHU 3TOM

KpHBOMU, HAIPUMED, IByMSI MUHUMyMaMu A-tumna, T. €. T = 13 cyTok.

YciaoBue:

C ucnoap30BaHuEM TPCTHLECTO 0606H_[éHHOFO 3aKOHa Kenﬂepa:

as
Mi+M2=T_2

onpeaenure cymmy macc (M; + M,) KOMIIOHEHT ABOMHOW CUCTEMBI, €clii 00e
KOMIIOHEHTHI JIBUTAIOTCSI MO KPYTOBBIM OpOUTaM M PACCTOSHUE MEXKIYy HUMHU
MOCTOAHHO U paBHO a = (.267 a. e. OtBer BbIpazutTe B Maccax CoyHIA, OKPYTIIUTE
710 I€CATHIX.

Ilpumeuanue. B ¢opmyne 3axona Kennepa cuoepuueckuti nepuod obpawjeHus

OAHHOU Napvl 00NIHCEH ObIMb BLIPANCEH 8 3eMHbIX 200aX, A MACCHl 36630 — 8 MACCAX

Connya. 1 200 = 365.26 cym.

OTtBeT: 3acunuTthiBaeTcs B quana3one [13.0; 17.6]
TouHoe coBnajgeHune orBeTa — 5 6aJ1J10B

MakcuMaJbHBIA 02J1J1 32 3a1anue — 8



Pewenue.

[To gopmysne BeUUCINM HCKOMYIO cyMMy macc (M; + Mj;) KOMIIOHEHT ABOWHOMN
CUCTEMBIL:
a? (0.267 a.e. )3

M+ M=T__ 2= (13 =+
365.26)2 =15.0

B kauecTBe oTBETa HA BTOpOﬁ BOIIPOC 3aaa91 IIPUHUMACTCA 3HAYCHUC U3 HHTCPBAJIA

[13.0; 17.6].



