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1. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O IIPEMETA

KonTpons

U OLC€HKa peE3yjbTaTOB OCBOCHHUIA yqeGHoro npeaMera OCYHECTBIACTCA

neaarorut4yCCKumM pa60THI/IKOM B IIpOLECCC IMPOBCACHUA IMPAKTHUYCCKUX SaHSITI/If/’I, TCCTUPOBAHUA, a
TaK>XC BBIIIOJITHCHUA 06yLIaI-OH_II/IMI/ICH HHAWBUAYAJIbHBIX SaHaHI/Iﬁ, ITPOCKTOB, PICCJIC,I[OB&HI/Iﬁ.

Ormenka KayecTBa OCBOECHUA

y4eOHOl  mporpammbl

BKJIFOYACT TEKYLUIMH KOHTPOJIb

YCHI€BAEMOCTH, MMPOMECKYTOUYHYIO aTTCCTAIIMIO II0 UTOraM OCBOCHUSA JUCHUITIINHBI.

Pe3ysabTaThl 00yUeHuUs1
(ocBOCHHBIEC YMEHMS, YCBOCHHbIE 3HAHMSA)

q)OpMI)I U ME€TOAbI KOHTPOJISI U OHEHKH pe3yJibTaTOB 06yqe1mﬂ

JIUYHOCHIHBIX:
- YMCHHC aHaJIM3UPOBATH MOCJICACTBHUA OCBOCHUA
KOCMHYCCKOI'O MMpOCTpaHCTBa JJIA JKHU3HU u

JIESITEIbHOCTU YENIOBEKA;

- YCTOMYMBBII MHTEpPEC K UCTOPUU U JOCTHKECHUSAM
B 00JIaCTH aCTPOHOMHUH;

- OepexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIEHHE K (U3MUECKOMY M TICHXOJOTHYECKOMY
3[I0POBBIO, KAK COOCTBEHHOMY, TaK M JPYTHX JIOJICH,
YMEHHE OKa3bIBaTh IEPBYIO IOMOIIIb;

- TOTOBHOCTH U CIIOCOOHOCTB K 00pPa30BaHUIO, B TOM
qucie caMoo0pa3oBaHUIO, Ha IPOTSHKEHHU BCEH
XHU3HH; CO3HATENIbHOE OTHOIIEHHE K HETPEPHIBHOMY

00pa3oBaHUIO KaK YCIIOBHIO YCIENTHOM
npo¢eCCHOHATBHOM u 0OIIIECTBCHHOM
JIESITENbHOCTH;

- TOTOBHOCTbB K CITY>KCHUIO OTe‘IeCTBy, €Tr0 3alIUTE;

-  TPpaAXIAaHCKYHO TIO3UMIHUIO KAK AaKTHBHOI'O U
OTBE€TCTBCHHOI'O 4YJICHA pOCCHI}‘ICKOFO 06H.leCTBa,
OCO3HAKMICTO CBOU KOHCTUTYLUHMOHHBIC IIpaBa H
O6H3aHHOCTI/I, YBaXaroUIero 3aKOH U MPaBOMOPANOK,

06.]132[21}0]1{61"0 YYBCTBOM COOCTBEHHOTI'O
JOCTOUHCTBA, OCO3HAaHHO TIPUHUMAIOIIETO
TpaJUIIMOHHLIC HallMOHAJIbHBIC u
06H_[e‘leHOBe‘IeCKI/Ie T'YMaHHUCTUYCCKHUE u
JAEMOKPATUICCKUEC HEHHOCTU,

- HaBbIKM COTPYAHHYECTBA CO CBCPCTHHUKAMMU,
JACTBEMHA MJIaJIIEero BO3pacTta, B3pOCJIbIMHA B

00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HON, yIeOHO-
HCCIIeIOBATEIbCKOW, TMPOEKTHOM W JApPYrMX BHAAX
JIeSITEIIEHOCTH;

- HPaBCTBEHHOE CO3HAHWE U IIOBEJCHUE Ha OCHOBE
YCBOEHHS 00I11€4ETI0BEUECKUX IECHHOCTEH;

- OCO3HaHHBIM BBIOOp Oynymed mnpodeccuun u

BO3MOXXHOCTEH peanuzanuu COOCTBEHHBIX
KU3HEHHBIX [IJIAHOB; OTHOILIEHHE K
npodeccruoHaTbLHOM TS TEIIBHOCTH KaK
BO3MOKHOCTH y4aCTHs B  PCIICHHH JIMYHBIX,
00IIECTBEHHEIX, roCyIapCTBCHHBIX,
OOIICHAITMOHANEHBIX ITPOOJIEM;

- POCCHHCKYI0 TPaXXTaHCKYI)  HICHTUYHOCTS,

NaTPUOTHU3M, yBa)K€HHE K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTHU Nepes PoanHol, ropaoctu 3a cBoi
Kpaif, cBoro Poguny, mnpomwoe u HacTosmiee
MHOTOHAITMOHAJIFHOTO Hapoga Poccum, yBakeHHe
rOCyIapCTBEHHBIX CHMBOJIOB (repb, ¢uiar, THMH);

- chOpMUPOBAHHOCTH MHPOBO33PEHHA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH W OOINECTBEHHOW IPAKTHKH,

Dopmul Konmpona odyuenua:

- ycmuwiil onpoc;

- NUCLMEHHDII ONpOCc;

- mecmuposeaHue;

- Jughgepenyuposannbill 3auem

Dopmbl ouenxu

- OLEHKAa «OTJIMYHO» BBICTABISACTCA 3a TIIyOOKOE M IIOJIHOE
OBJIAJICHUE COAEpKaHWeM YydeOHoro Matepuana. OOydaromiuics
BJaJICeT MOHATHHHBIM alllapaToM M yMEET: CBA3BIBATH TCOPHIO C
MIPAaKTHKOHM, peIlaTh IPaKTHYECKWe 3aJadd, BBICKA3bIBATh U
00OCHOBBIBaTh CBOM CYXKACHUs, T'PaAMOTHO M JIOTUYHO H3Jararb
oTBeT (KaK B YCTHOM, TaK U B MUCHhbMEHHOM (hopMme)

- OILIEHKA «XOPOIIO» BBICTABIISCTCS, €CIM O0YJAIOUIHIICS B TTOITHOM
o0beMe OCBOWJI YYEOHBIM MaTepHai, BIaaeeT IOHATHHHBIM
amnmapaToM, OPHEHTHPYETCS B W3YUYEHHOM MaTephaiie, OCO3HaHHO
MIPUMEHSET 3HAHUA AJIS PEIICHUS MPaKTUIECKUX 3a/ad, TPaMOTHO
W JIOTMYHO W3Jaraer OTBET, HO cojaepkanue W Qopma orsera
UMEIOT OTJENbHBIE HETOYHOCTH

- OIEHKAa  «YyIOBJETBOPHUTEIHHO»  BBHICTaBISETCS,  €CIIH
oOydatomuiics oOHapyXHWBaeT 3HAaHHE M ITOHUMAaHHE OCHOBHBIX
MOJIO)KEHUH y4eOHOro Marepuaia, HO H3JaraeT €ro HEeMOJHO,
HEeToCJIeI0BaTeIbHO, JIOMyCKAeT HETOYHOCTH B  OMpEACICHUN
HNOHATHH, B NPUMEHEHHM 3HAHUM I PpEIIeHUs NPaKTHYECKHX
3anad. He ymeeT nokasaTebHO 0OOCHOBBIBAT CBOM CY)KACHHUS

- OIICHKa «HCYAOBJICTBOPUTCIILHO» BBICTABJISACTCA, €CJIn
O6y‘IaIOH.[I/II\/‘IC$[ HUMCET PA3PO3HCHHELIC, OecCHUCTEMHEBIE 3HaHUsA, HC
YMECT BblAaBaATh I'NITABHOC U BTOPOCTCIICHHOC, JOITYCKACT OIIMOKU B
OINPCACIICHUN HOHHTHﬁ, HCKaXarnmuuec nx CMBICI, 6eCH0pH)IOLIHO u
HCYBEPCHHO U3JIaract MaT€puajl, HC MOXKET MPUMCHATHL 3HAHUSA JJIA
peUICHUA MMPAKTUICCKUX 3a/laq

Tecmupoeganue

- om 90 00 100 % evinonnenno2o 3a0anus - OTIIHIHOY;

-om 70 00 89 % ebinonnenno2o 3a0anus - «XOpoIo»;

- om 50 00 69 % gvinoanenno20 3a0anus - «yIOBICTBOPUTEIHLHOY;
- om 0% 00 49% evinoanennozo 3a0anusi -
«HEYIOBJICTBOPHUTEIILHOY

Jluggepenyuposannvii 3auem,

OIleHKa «OTJIMYHO» BBICTABISCTCA OOYyJaromEeMycs, €CIIH OH
rIyOOKO ¥ IPOYHO  YCBOWJI  MPOrPAMMHBIA  Marepual,
MOCTICTOBATEIBHO, YETKO M JIOTHYSCKH CTPOHHO €ro H3Jaraer,
YMEET TECHO VYBA3HIBATH TEOPUIO C TIPAKTHKOW, CBOOOIHO
CHpaBIsIeTCss C 3aJadyaMH, BONPOCAaMH U JPYTUMH BHIAMH
MPUMEHCHHS 3HAHWHA, TPUYEM HE 3aTPYIHSICTCS C OTBETOM IIPH
BHJOW3MCHCHHUU 33JIaHUI, HCIONB3yeT B paboTe Marepual
Pa3IMYHBIX HAYYHBIX W METOAWYECKHX HMCTOYHHMKOB, MPABHUIIBHO
000CHOBBIBAET MPHHATOE pEIICHUE, BIANEET Pa3HOCTOPOHHUMH
HaBBIKaMH{ U TIPUEMaMH BBITIOJTHEHUS MTPAKTHIECKHX 3a71ad.




PesysbTaThl 00yueHHs
(ocBOEHHBIE YMEHHs1, yCBOCHHbIE 3HAHMS)

®opMBbI M METOIbI KOHTPOJIS H OLEHKH Pe3yJIbTATOB 00y4eHHUs!

OCHOBAHHOI'0O Ha Juajore KyJbTyp, a TaKkKe
Ppa3JInIHbIX (bOpM OGIIIGCTBCHHOFO CO3HaHW4,
OCO3HAaHUE CBOCTO MECTA B NOJIUKYJIbTYPHOM MUPE;

- C(l)OpMI/IpOBaHHOCTL Hay4YHOr'0 MHPOBO33pCHUA,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS aCTPOHOMHYECKOW HAYKH;

- c(OpMHPOBAHHOCTH OCHOB CaMOPa3BHTHSA H
CaMOBOCIHTAHUS B COOTBETCTBHUH c
00IIeYeTOBEYECKUMH  IIGHHOCTSIMH M HJealaMH
IPaXKIaHCKOTO o0mecTBa; TOTOBHOCTb u

CrocOOHOCTh K CaMOCTOSITEIIBHOH, TBOPYECKOH U
OTBETCTBEHHOM JesIT€IbHOCTH;

- c(hopMHPOBAHHOCTH KOJIOTUYECKOTO MBIILICHUS,
IIOHMMaHHusA BJIIUMAHHA COIHUAJIBHO-D3KOHOMHYCCKHUX
MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIbHOMN

cpenpl, npuoOpeTeHue OTIBITA 3KOJIOTO-
HaIpaBJICHHON JIEeATENbHOCTH;
- TOJEpaHTHOE CO3HaHWE W TIIOBEACHHE B

NOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BCCTH AHAJIOT C APYIUMH JIIOAbMU, JOCTUI'aTh B HEM
B3anUMOIIOHMMaHHus, HaXOJHThb O6H_[I/Ie oeim u
COTpyAHUYATh IS UX JOCTUIKCHHA, CIIOCOOHOCTH

MIPOTUBOCTOSTH HAEOIIOTHI 9KCTPEMHU3Ma,
HalMOHAM3Ma, KCeHO()OOHH, NUCKPUMUHALMK IO
COLIMAJIBHBIM, PEJIUTHO3HBIM, PacoBBIM,

HalMOHAJIbHBIM IIPpU3HAKaM W JAPYTUM HEraTUBHBIM
COLIMAJIbHBIM SABJICHUSAM,

= OCTCTUYECKOC OTHOUMICHHMC K MHPY, BKIOYasd
9CTCTUKY 6I>ITa, HAy4YHOTr' O u TEXHUYCCKOT'O
TBOpYCCTBA, CIIOPTA, O6H.IGCTB€HHLIX OTHOMéHHﬁ;

Memanpeomemnuie:

- YMEHHE  WCHOJB30BaTh  IPH  BBITOJHCHHU
HpaKTI/ILIeCKI/IX 3aHaHHﬁ 10 aCTpOHOMI/II/I TaKHue
MBICTIUTENIbHBIC OTepalliy, KaK MOCTAHOBKA 3a/1auH,
(dbopMyIHpOBaHHE THUIIOTE3, AaHAIW3 ¥ CHHTE3,
CpaBHEHHE, 00o001IeHNE, CHCTEMaTH3aIus,
BEISIBIICHHUE IPHYUHHO-CIICICTBCHHBIX CBA3CH, TIOUCK
aHaJoroB, ((OPMYIHPOBAHNE BBIBOJIOB JIJIS H3YYCHUS
Pa3IHYHBIX CTOPOH AacCTPOHOMHYECKUX SBICHUHA,
MPOIIECCOB, C KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B PO ECCHOHATBHOI cdepe;

- BIIaJICHHE HaBBIKAMU MM03HABaTEILHOM
JACATCIPHOCTH, HAaBbIKAMU pa3peme1—mﬂ HpOGHeM,
BO3HHUKAKOIIUX HpI/I BBITIOJTHCHHU N HpaKTI/I‘IeCKI/IX
3a/1aHUi 110 aCTPOHOMMUH;

- yYMEHHE WCHOJB30BaTh Pa3IHYHBIC NCTOYHUKH 10
ACTPOHOMHUH IS TIOJTYYSHHS TOCTOBEPHON HaydHOU
HHPOPMALINU, YMEHHUE OIICHUTH €€ JOCTOBEPHOCTH;

= BJIAACHUC A3BIKOBBIMH Cpe}ICTBaMI/IZ yMeHI/Ie SICHO,
JIOTUYHO M TOYHO H3JiIaraTb CBOIO TO‘{Ky 3peHI/I$I 110
paSJ’lI/I‘IHBIM BOl'lpOCElM aCTpOHOMI/II/I, HCIIOJIB30BATH
SI3BIKOBBIC  CPEJICTBA, aJICKBATHBIC O0OCYKIaeMO
mpobieMe acCTPOHOMHYECKOTO XapaKTepa, BKIFOYast
COCTaBJICHUE TEKCTa W MPE3CHTAIlMH MaTepPHalioB C
HCIIOJIb30BaHHEM WH(POPMAIIMOHHBIX "
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

OI1IeHKa «XOPOIII0» BBICTABISICTCS 00YYArOMIEMYCsl, €CIIA OH TBEPIO
3HaeT MaTrepual, IpaMOTHO M MO CYIIECTBY H3JIaraeT ero, He
JIOTyCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
MPaBUJIBHO MPUMEHSET TEOPETHUECKHE TOJIOKEHUS MPHU PEIICHUU
MPAaKTHYECKUX BOIPOCOB MW 3ajay, BIAJACCT HEOOXOIMMBIMH
HaBbIKaMU U NIPUEMAMU UX BBHITIOJTHEHHUS.

O1meHKa «yIOBIECTBOPUTEIHHO» BBICTABISIETCS O0OydaromeMycs,
€CIM OH HMMEET 3HAaHUS TOJbKO OCHOBHOI'O Marepuaja, HO HE
YCBOWJI €ro JeTajed, JOMyCKAaeT HETOYHOCTH, HEIOCTAaTOYHO
NIpaBUJIbHBIE (hOpMYyITHPOBKH, HapyLIeHUs JIOTHYECKOM
MOCJIEIOBATENBHOCTH B H3JI0)KEHUU IPOTrpaMMHOIO MaTepuaia,
HCTIBITHIBAET 3aTPYAHECHUS MIPU BBHITIOJHEHUU 3a/1aHUS.

OIlcHKa «HEYIOBJICTBOPUTEIHHO» BBICTABIACTCS 00ydaromeMycs,
KOTOPBIM HE 3HAET 3HAYUTEIbHON YacTH MPOrpaMMHOT0 Marepuana
U HE MOXET TpPaMOTHO OTBETHTh Ha BOMPOC, JOMYCKaeT
CYILIECTBEHHBIEC OUIMOKH, C OOJBIIMMHU 3aTPYTHEHUSIMH BBITIOTHSIET
3aJ]aHMs.

CucreMa CTaHIaPTU3UPOBAHHBIX 3aJaHUI:

- 0T 0 10 49,9 % BBINOJHEHHBIX 3a1aHUN — HE YIOBJIETBOPUTEIBHO;
- oT 50% 10 69,9% - ynoBIE€TBOPUTENBHO;

- ot 70% no 89,9% - xopouio;

- 0T 90% 1m0 100%- oTiIHYHO




PesysbTaThl 00yueHHs
(ocBOeHHbBIE YMeHHs], YCBOCHHbIE 3HAHMS) ®opMBbI M METOIbI KOHTPOJIS H OLEHKH Pe3yJIbTATOB 00y4eHHUs!

Ilpeomemmnuie:

- cpOpMHPOBAHHOCTh MPEACTABICHUA O CTPOCHUHU
CoJIHEYHOM  CHCTEMBI, DJBOJIONMHM  3BE3]] W
Bcenennoii, NIPOCTPAaHCTBEHHO-BPEMEHHBIX
Macmtabax BcemeHHOH; — MOHMMaHWE CYIIHOCTH
HaOIrogaeMbIX BO BeeeHHON SIBJIEHMI; — BilaJieHUE
OCHOBOTIOJIAT AFOIITIMH ACTPOHOMUYECKUMU
TIOHSTUSMH, TEOPUSIMH, 3aKOHAMU 51
3aKOHOMEPHOCTSIMH, YBEpPEHHOE ITOJIb30BaHUE
aCTPOHOMMYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- c(hOpMHUPOBAHHOCTh TPEACTABICHUI O 3HAYCHUU
aCTPOHOMHHM B  MPAKTUYECKOW  JESTeNbHOCTH
YEeJIOBEKa U JallbHEHIIEM Hay4YHO-TEXHHYECKOM
pa3BUTHY;

OCO3HAHHUE POJIM OTEUECTBEHHON HAyKH B OCBOCHUU
U HCIOJIb30BAHUM KOCMHYECKOIO NPOCTPAHCTBA U
Pa3BUTHH MEXIYHAPOJHOTO COTPYIHUYECTBA B ITOM

00J1acTH.
2. ®OHJ OHNEHOYHBIX CPEJACTB TEKYHIEI'O KOHTPOJIA 3HAHUM
Paznen 1-2.
1. Tun 3ananus: 4
Bakneiitve 00beKThI, BX0OAgMIHE B cocTaB CONMHEYHONW CUCTEMBI, - 3TO MJIAHETHI, , KOMETBI
1. acTepouIbI

2.  Twun3amanns: 1

IInaneTs! — 31O

1  Oonpmme HeOecHbIE Tela, ABMKYIIHEcS BOKpYr CONHIIA U MTOJIyJalolire OT HEro TEIUIOTY M CBET

2 Tena HEOONBIINX Pa3MEPOB — OT KMJIOMETPA U BHIIIE, KOTOPbIE ABMXKYTCS BOKpYT COJHIIAa CaMOCTOSTEILHO
3 3Be3/bl, KOTOPHIE UMEIOT TUAMETP BCEr0 HECKOJILKO THICSY KHJIOMETPOB

4 KocMHUUYeCKuil 00BEKT, 00pa30BaHHBIN NPH CKATUH MACCUBHBIX KOCMUYIECKHX TEI

3.  Twun 3amanus: 3
YcTaHOBUTE COOTBETCTBUE:

IIAHCTBI OoublIne HeOEeCHBIE TCJa, ABUIKYIIHUECSI BOKPYT COJ'IHI_[a " IOJIy4aronue OT HEro TCIJIOTy U
CBET

ACTCPOU/AbI Tella HEOOIBIINX Pa3MEpOB — OT KUWJIIOMETpPA U BbIIIC, KOTOPLIC JABUKYTCS BOKPYT COJ'IHI_[a
CaMOCTOATECIIBHO

Oennie KapJKn 3BE€3bI, KOTOPBIC UMCIOT TUAMETP BCETO HECKOJIBKO THICAY KUJIIOMETPOB

4.  Tun 3amanus: 1

ITosic actepon1oB 00Pa3yIOT THICSYU MAIIBIX TUIAHET, HAXOISIINXCSI B OCHOBHOM MEXIy opOuTaMu
Mapca u Onutepa

3emmu u Mapca

Mapca u CarypHa

ITnyTona u Mepkypus

A~ wWwN

5.  Twun 3amanus: 2

ConreuyHast cucreMa 00Ja/1aeT PsiIoM BaXKHBIX OCOOEHHOCTEH:

1. CosHne cBOMM MPUTSHKEHHEM YIPaBISET IBHKECHHEM BceX Teln COJIHEYHOW CHCTEMBI, KOTOphIe 00pamaroTces
BOKPYT HETO 10 opOuTam, OJIM3KUM K 3IUTHIICAM

2. opOHUTHI BCEX IUIAHET W OOJBIIMHCTBA ACTEPOUAOB OJM3KH K OKPY)KHOCTSAM M JIeKAT NMPHUOJIM3UTEIHLHO B
TUTOCKOCTH SKITUITUKA




3. 1o pa3mepam, Macce M OOILIEMYy CTPOSHHIO OOJIbIIME IIAHETHI ACJATCS Ha JBE IPYIIbI: HA IUIAHETHl THUIA
3emurst (MK TUTAHETHI 36MHOH TPYIIITEI), PACTIONIOKESHHbBIE BHYTPH IT05ICa aCTEPOUIOB, U TUTAHETHI-THTAaHTHI (BHE €r0)
4. Bce mmaHeTHl oOpamraroTcs BOKpyr ColHIIa B pa3HBIE CTOPOHEI, IPUYEM HAIlpaBIICHHE WX OCEBOTO BPAIICHUS,
KaK MPaBWUJIO, HE COBIAIACT C HAIIPABJICHUEM JIBIKCHHUS 1O opOuTe. VICKIIIOYeHne COCTAaBILIIOT TN Bernepa, Ypan
1, BO3MOXkKHO, [TnyTon

6. Tumn 3amanus: 1

KomeTtsl — 310

1. TymaHHBIC XBOCTAaThIc HEOCCHBIC CBETUIIA, OUYCHb MEIJICHHO MEPEMEIIAOIINECs 110 3BE3JHOMY HEOy
2. 3Be3bl, KOTOPBIC BHE3AITHO YBEIMYUBAIOT CBOKO CBETUMOCTh BO MHOTO pa3

3. s[pKue METEOpPbI, UMCIOIIUE 3aMETHBIC pa3MEpPhI

4. TymaHHBIC XBOCTAThIC HEOCCHBIC CBETHIIA, OUYCHB OBICTPO MEPEMEIIAIOIINECS 110 3BE3JHOMY HeOy

7. Twun3amanwns: 1

HauborpmmM HaKIIOHOM K SKIUNTHKE (paBHO KaK M HANOOIBIICH BEITAHYTOCTBIO) 00JIATat0T OPOUTHI
1. IInyrona u Mepkypus

2. Imyroma m Mapca

3. IOmmrepa u CarypHa

4.  Ypan u Mepkypuit

8. Twum 3amanus: 2

[TnaneTs Tma 3eMitst

1. 3HAYMTEIHHO MEHBIIIE TUTAHTOB 110 Macce U pazMepam

2 00amaroT OOJBIIEH cpeHeH TUIOTHOCTHIO BEIIECTBA U CPAaBHUTEIHHO MEJICHHBIM BPAIlICHUEM
3. OKpy)KEHBI CpaBHUTEIHHO IIOTHBIMU MPOTSHKEHHBIMU aTMOchepamu

4 COCTOST, B OCHOBHOM, M3 BOJOPO/A U TeIUS

9. Twun 3amanus: 2

IInaneTsI-rUranThI

1. B IECATKHU M COTHH pa3 MaCCHUBHEE IUIAHET 36MHOM IPYIIITBI

2. OKpY)XCHBI CPaBHUTEIHHO MIOTHBIMHU MPOTSKCHHBIMU aTMOC(epamMu

3. B OCHOBHOM, COCTOST M3 BOJOPOJIA M I'eJIUs; TOJIs BCEX JAPYTHX 3JCMEHTOB B HUX 3HAYMTEILHO MEHBIIIE, YEM Y
IUIAHET 36MHOM IPYIIIL

4,  ob6namaroT O0JIbIIEH CpeIHEH MIIOTHOCTHIO BEIIECTBA U CPABHUTEIILHO MEIJICHHBIM BPAI[CHUEM

10. Twum 3amanus: 1

JKenezo-HuKeneBoe sIpo — 3TO

1. ueHTpaimbHasl 9acTh 3€MHOTO MIapa MPUMEPHO IO IOJIOBHHEI paguyca ¢ TeMIepaTypoil B HECKONBKO THICSY
KenrBuHOB

2. BepxHsis TBepaas 000J0YKA TOINMIWHON OT HECKOIBKHUX KIIIOMETPOB 10 60 KM

3. BemiecTBO, HaXOJsIIeeCs B 0COOOM IDIACTUIECKOM COCTOSTHUH, OJM3KOM K PacIUIaBICHHOMY, MEXIy KOpOH U
3EMHBIM SIIPOM

4.  cnoii atmocdeps Ha BbicoTe 20 — 25 kM

11. Tumn 3amanus: 3
YcTaHOBUTE COOTBETCTBUE:

JKCJIE3HO-HUKEIJICBOC AP0 HOCHTpaJbHAsA YaCcTb 3C€MHOI'0 IIapa IMIPpUMCEPHO [0 HNOJOBHHBI paauyca ¢
TeMnepaTypoffl B HECKOJIBKO TBICAY KCJIIbBUHOB

MaHTUsA BCIICCTBO, HAXOIAIICECS B 0CO0OOM IJIACTUYECKOM COCTOsIHHH, OJIN3KOM K
paciuiaBJICHHOMY, MEXKIY KOpOﬁ 1 3EMHBIM SAIpOM

Kopa BEPXHSISI TBEpAAst 0007I09YKa TOJIIUHON OT HECKOIBKHUX KUIOMETPOB 70 60 KM

12. Twun 3agauus: 3
YcTaHOBUTE COOTBETCTBUE:

paﬂI/IaHI/IOHHHﬁ clIon cloi aTMOC(l)CpLI Ha BBICOTC OT HECKOJBKHUX COTCH A0 HECKOJBKHX TBICAY KM,
O6paSOBaHHBIfI NOTOKAaMH JJICKTPUYCCKU 3apsAKCHHBIX JJICMCHTAPHBIX YaCTHUILL,
KOTOpbIC JBWXYTCA TI0 BHUHTOBBIM TPACKTOPUAM BOKPYT JIMHUN WHAYKIOHUHU
MAar"guTHOTO ITOJIA 3€EMJIU

noHocepa BEpXHHE HOHM30BAHHBIE CIION 3eMHOU aTMOCc(hepsI

030HHBIN CIIOH cioit armoceps! Ha BeicoTe 20 — 25 kM




13. Twum 3aganus: 1
T'azoBast 000104Ka BOKPYT 3eMJIH, KOTOpasi COCTOUT B OCHOBHOM K3 a30Ta U KHCJIOPO/Ia, - 3TO
1. armocdepa

2. crparocthepa
3. wmoHOChepa
4.  tpomochepa

14. Twun 3aganus: 1

Pasmeps! Jlynst B pa3MepoB 3emiu
1. 4 pasa meHblie

2. 1,5 paza Goxplie

3. 1,5 paza meHbIe

4. 2 paza MeHbIIE

15. Twumn 3amanus: 1

Macca JIyHBI MEHBIIIE MacChl 3eMITH B pas
1. 81

2. 20

3.9

4. 2,7x10

16. Twun 3aganus: 1
Iepuon obpaienus JIyHbl BOKPYT 3€MITH COCTABISIET _ CYTOK

1. 27 173
2. 27 1/2
3. 30

4. 58,5

17. Tun 3aganus: 1
[MpakTryecku numeH(a) atMocepbl © MArHUTHOTO TOJIS

1. Jlyna

2.  Benepa
3. Mapc

4. IOmnurep

18. Twum 3amanus: 1
O0beM 1 Macca JaHHOU TUTaHeTHl puMepHO B 20 pa3 MeHbIIe, 4eM y 3eMITH. ITO

1. Mepkypuit
2. Jlyna

3.  Benepa

4.  Mapc

19. Tun 3agauus: 4

O6bem 1 Mmacca Mepkypus IPUMEPHO B pa3 (1enoe 4ucio, ykasarh udppaMu) MEHbIIIE, YeM Y 3eMIIH
1. 20

20. Twun 3amanms: 1

Mepkypuil BpamaeTcst BOKpYr OCH € IEPUOIOM 3€MHBIX CYTOK

1. 58,6

2. 88

3. 2713

4. 27%

21. Twun 3aganus: 1

T'on Ha Mepkypuu npoAombKaeTcss  3€MHBIX CYTOK
1. 88

2. 58,6

3. 225

4. 176

22. Twun 3apanus: 4
CoJtHEUHBIC CYTKH Ha MIPOJOJDKAKOTCS JIBA €0 roja



1. Mepkypun

23. Twun 3amanus: 4

ITepuox obpamieHuns BokpyT ConHIa cocTaBiseT 225 3eMHBIX CYTOK
1. Beneps

24. Twun 3amanus: 1

[epuon obpamennss Beneps! Bokpyr CosHIa COCTaBISIET 3€MHBIX CyTOK
1. 225

2. 176

3. 243

4. 58,6

25. Twun 3amanns: 1

Bpamenne Benepsl BOKpyr ocu POUCXOIUT 3a 3EMHBIX CYTOK

1. 243

2. 225

3. 176

4. 116

26. Twun 3amanus: 4

Bpamenue BOKPYT OCH TIPOUCXOANT 32 243 3eMHBIX CYTOK

1. Beneps

27. Twun 3amauus: 4
- camast sipKast Cpe/in 3Be3/1 ¥ [UIaHeT

1. Benepa

28. Twun 3amauus: 4

Atmochepa OUYeHb IUIOTHAS, CONEPKUT OUYSHb MaJo KHCIOPOZa, TOYTH JHUIIEHA BOABI U COCTOHT, B
OCHOBHOM, U3 yIJICKHUCIIOTO ra3a

1. Beneps

29. Twun 3amanus: 4

l'on Ha nautces 687 cyTok

1. Mapce

30. Twun 3amanns: 1

T'on Ha Mapce ures  cyToOK

1. 687

2. 243

3. 225

4. 176

31. Twun 3anmanwus: 4

Oobnaka Ha HE COJEpKaT BObI, 3aTO B HMX MHOTO KOHIICHTPHUPOBAHHOW CEPHOW KHCJIOTHI C Pa3IHYHBIMH
XUMHYCCKHUMU TIPUMECSIMU

1. Benepe

32. Twun 3amanwus: 1

JIMTeTsHOCTh COTHEUHBIX CYTOK Ha BeHepe cocTtaBimsier 3EMHBIX CyTOK
1. 116

2. 05

3. 37

4. 946

33. Twun 3aganus: 2

T'on Ha Mapce nimTcs OKOJIO ABYX 3eMHBIX JeT (687 CyTok), HO CMeHa JTHS W HOYM M BpPEMEH rojaa Ha Mapce
MPOUCXOJUT TaK e, KaK U Ha 3emiie. DTO MPOUCXOAUT Oiarogapsi TOMy, 4To

1. mepuoj BpalieHUs IUIAHETHl BOKPYT OCH MOYTH TAKOH )K€, KaK y 3eMIIH

2. TPUMEpPHO HA TOT XK€ YroJ KaK ¥ y 3eMJIM OCh BPaIlleHHs] HAKJIOHEHA K INIOCKOCTH OPOHTHI

3. Mapc npuMepHO B/IBO€ MEHbILE 3eMJIH 110 JUAMETPY

4. armocgepa Mapca B COTHH pa3 pa3pekeHHEE 3eMHOM



34. Twun 3aganus: 1

B cocraB atmochepsr Mapca BXoauT

1. yriekwucislii ra3, a30T, HEMHOTO BOJSHBIX ITapOB

2. B OCHOBHOM, YTJIEKHCIBIH Ta3, 09€Hb MaJlo KHCIOpOaa

3. Bopmopon, renwuii, HeOONbIIas MPUMECh METaHa U aMMHAKa

4.  OdYeHB MaJIo JIETKUX Ta30B, 3aTO MHOTO TYTOIUIABKHX 3JIEMEHTOB (KpEMHHUIH, jKeIe30 U Ip.)

35. Twun 3anmanus: 4
®oboc u [leliMoc— CITyTHUKH
1. Mapca

36. Twum 3aganus: 4
Camas kpynHas ruraneta COTHEYHOW CHCTEMEI - 3TO
1. IOmwutep

37. Tun 3apanus: 1
Camas xkpynHas miaHeta COlIHEYHON CUCTEMBI - 3TO

1. KOmwurep
2. CarypH
3. VYpan

4. HentyH

38. Tum 3aganus: 1

Cytku Ha FOnutepe nsrcs
1. wmenee 10 3eMHBIX YacOB
2. Oonee 10 3eMHEIX YaCcOB

3. 24 4aca

4, 12 4yacoB

39. Twun 3amanus: 1

Bpewmst obparnienus FOnutepa Bokpyr ColHIIa COCTaBIsSIeT
1. mouru 12 nmer

2. moutu 2 roga

3. 243 cyrok

4. 176 cyrok

40. Tun 3amanus: 1

O6naka Ha Benepe cogepxxar

1. KOHICHTPHUPOBAHHYIO CEPHYIO KUCJIOTY € pa3JIMYHbIMU XUMUYCCKUMU IMTPUMECAMU
2.  Bomy

3. KpUCTAJJIbl aMMHUaKa

4, BOJAOPOAHO-TCIMEBYIO CMECH C HEOOJIBIION MIPpUMECHIO METaHa U aMMHaKa

41. Twun 3aganus: 1

Bo3ayx Ha FOmurepe — 310

1. BomopomHO-TeIHMEBas CMECh C HEOONBIION MPIMECHI0 METaHa H aMMHaKa

2. KOHIICHTPUPOBAaHHAA CEpHasd KUCJIOTA C pa3IMYHbIMU XUMHUYCCKUMHU MTPUMECAMU
3. KpHUCTaJUIBl aMMHAKa

4, yFJ'ICKPICJ'IBIﬁ ra3, a30T U HEMHOT'O BOASHBIX ITapOB

42. Tun 3apadus: 2
Camble kpynHble ciiyTHUKY FOnurepa - aTo

1. Mo

2. Espona
3. Tanumepn
4.  Jleiimoc

43. Twun 3aganus: 2
CnytHuky Mapca - 310
1. ®oboc

2. [eiimoc



3. Tauumen
4, Kanmucro

44, Tun 3aganus: 2
Crytauku FOnmrepa, o pazmepam 6mmskue k Jlyne, - 3To

1. Mo

2. Espona
3. Tauumep
4 Kamnucro

45. Twun 3aganus: 2

Cnyrauku OnmTepa, o pasmepam Onm3kue k MepKypHIo. - 3T0
1. Tamumexn

2. Kammcto

3. MHo

4. Espoma

46. Twun 3aganus: 1

CaTypH OTJIHYaeTCs OT APYTUX IUIAHET TEM, YTO

1.  OKpyXeH SPKUM KOJbIIOM

2. ocbh BpalleHUs HaKJIOHEHa OoJiee yeM Ha 90° K IUIOCKOCTH OPOWTHI, TaK YTO IJIAHETA BPAIIACTCs KakK ObI JIeka
Ha 60Ky

3. CcuJIBHBIC TEpemnajbl TeMIEpaTyphl Ha IUIAHETE WHOIA MPUBOIAT K BO3HHKHOBEHHUIO yparaHHBIX BETPOB U
OXBATHIBAIOIINX BCIO IDIAHETY MBUICBBIX OYpbh, MPU KOTOPHIX MBUTh U MECOK MOAHUMAIOTCS HA MHOTO KHIIOMETPOB
HaJl TOBEPXHOCTHIO

4. oOnamaer ciTabbIM MarHUTHBIM TIOJIEM

47. Twun 3agaans:1
[lnanera, y KOTOpO# OCh ee BpallieHHs HakloHeHa Ooliee YeM Ha 90° K IIIOCKOCTH OPOUTHI, TAK YTO OHA BpallaeTcs
Kak ObI Jlexa Ha OOKY, - 3TO

1. Vpan

2. CarypHn

3. Mepkypuii
4.  Mapc

48. Tun 3amaunus: 1
Camast ManenbKas ruianera ColHEYHOM CUCTEMBI, CpaBHUMAs 10 pazMepy ¢ JIyHOM, - 310

1. Ilnyron
2. Hentyn
3. Ho

4.  doboc

49. Tun 3aganus: 4
- camasi MajieHbKas riaHeta COMHEYHON CHCTEMBI, CpaBHUMAs 110 pasmepy ¢ JIyHoit
1. Ilnyron



50. Twumn 3ananus: 4

- TUIaHETa, Y KOTOPOM OCh €¢ BpalleHusl HakJioHeHa Oojiee yeMm Ha 90° K IIIOCKOCTH OpOUTHI, TaK YTO OHA

Bpamaercs Kak ObI Jie)ka Ha OOKy
1. Vpan

3. ®OHJ OIEHOYHBIX CPEJICTB [J5 NPOBEJIEHUS TIPOMEXYTOUYHOM

ATTECTAIIMU

[pupona ten CoHEYHONW CUCTEMBI

Tun I'pynna
Bec 12
3ananme

[TopsiiKOBBII HOMED 3a1aHus 1

Tun 1

Bec 1

IInaHeTsI — 5TO

OoublIe HeOECHBIC TCJIa, ABMIKYIIUCCS BOKPYT COJ'IHI_[a U IMOJYy4Jaromue OT HETO TCIUIOTY U CBCT

CaMOCTOSATCIIBHO

Tella HeOOIBIINX Ppa3MEpoOB — OT KMJIOMETPaA U BbIIIC, KOTOPBIC ABUKYTCSA BOKPYT COJ'IHL[a

3BC3bl, KOTOPBLIC UMCIOT TUAMETP BCECTO HECKOJIBKO THICAY KMUJIOMCTPOB

KOCMHUYECKHH 00BEKT, 00pa30BaHHBIN IPH CKATUU MACCUBHBIX KOCMHYECKUX T

3ananue
[TopsiiKOBBII HOMED 3a/1aHus 2
Tun 1
Bec 1
[Tosic acTepon10B 00pa3yIOT THICSYM MAJIbIX IUIAHET, HAXOASAIINXCSI B OCHOBHOM MEXly opOUTamMu

Mapca u FOnurepa

3emuin U1 Mapca

Mapca u CarypHa

Ilnyrona u Mepkypus
3aganue
ITopsiIKOBBII1 HOMED 3a/laHusl 3
Tun 1
Bec 1

KomeTsl — 310

TYMAHHBIC XBOCTATBIC HeOeCHBIE CBETUJIA, OUYCHBb MCIJICHHO NMEPEMEIIAONINECA 110 3BE3THOMY He6y

3BE3bI, KOTOPBIC BHE3AITHO YBCIIMYMBAIOT CBOKO CBETUMOCTh BO MHOI'O pas

SIPKHE METEOPBI, UMEIOIINE 3aMETHBIE pa3Mephl

TyMaHHBIE XBOCTaThIe HEOECHBIE CBETHIIA, OUY€Hb OBICTPO MEPEMEIIAOTIECS 110 3BE3JHOMY HeOy

3ananue

ITopsiiKoBbII HOMEp 3a1aHus 4
Tun 1
Bec 1

HanOonpmM HaKJIIOHOM K SKJIMNTHKE (PaBHO KaK U HauOOJIbLIEH BBHITSIHYTOCTHIO) 00J1aJaf0T OpOHTHI

ITnyTona u Mepkypus

ITnyrona u Mapca

IOnurepa u CarypHa

Ypan u Mepkypuit




3ananue

ITopsiiKOBBI HOMED 3aaHus 5
Tun 1
Bec 1

Kene3onukenesoe AApO — 3TO

HOCHTpaJIbHAsA 4aCTh 3¢MHOI'0 IIapa NPUMEPHO A0 MOJIOBUHEBI paguyca ¢ TeMnepaTypoﬁ B HCCKOJIBKO
ThICSI4Y KenbBUHOB

BCPXHsIA TBEpAaAA 000J0uKa TOJIIIUHOM OT HECKOJIBKUX KHJIOMETPOB 10 60 xm

BCIICCTBO, HAXOAAIICCCA B 0CO0OOM IMIACTHYECKOM COCTOSAHUH, OJIN3KOM K pacCIiuIaBJICHHOMY, MCKAY

KOpOI71 1 3CMHBIM 4JpOM

cioit atMocdeps! Ha BeicoTe 20—25 kM

3amanme
[lopsiiKOBBII HOMED 3a1aHus 6
Tun 1
Bec 1
I"a3oBast 000109Ka BOKPYT 3€MJIH, KOTOpasi COCTONT B OCHOBHOM M3 a30Ta M KHCIOPOJa, - 3TO

aTMocdepa

cTpaTocdepa

noHocepa

Tpomnocdepa
3aganue
ITopsiiKOBBII HOMED 3aaHusl 7
Tun 1
Bec 1
Pa3meps! JIyHbI B pa3mepoB 3emMin

4 pa3a MeHbIIIe

1,5 paza Gombie

1,5 pa3a MeHbIIe

2 pa3a MEHbIIIe
3aganne
[TopsiiKOBBII HOMED 3a/1aHus 8
Tun 1
Bec 1
Macca JlyHbl MeHbllIe Macchl 3eMJIM B pa3

81

20

9

2,7 x107
3amanme
ITopsiikoBEIi HOMEp 3aJaHusl 9
Tun 1
Bec 1
Ilepron o6pamenus JIyHsI BOKpYT 3eMJIHM COCTaBISIET CYTOK

27 1/3

27 1/2

30

58,5
3aganne

| ITopsinkoBbIi HOMEp 3a1aHus | 10

11




Tun

Bec

[TpakTryecku mmeH(a) atMocgepbl © MArHUTHOTO MOJIS

Jlyna

Benepa

Mapc

Onutep
3amanme
[TopsiAKOBEIA HOMEp 3aJaHHS 11
Tun 1
Bec 1
O0beM 1 Macca TIAHETH mpuMepHO B 20 pa3 MeHbIIIe, 4eM Y 3eMin

Mepkypuit

Jlyna

Benepa

Mapc
3aganue
ITopsAKOBBINM HOMEp 3aJaHUS 12
Tun 1
Bec 1

MepKypuii Bpamaercst BOKpYT OCH C HEPHOIOM

3EMHBIX CYTOK

58,6

88

27 1/3

27 %
3aganue
[TopsiikoBEIi HOMEp 3aJaHus 13
Tun 1
Bec 1
I'on Ha Mepkypuu npojoinKaercs 3EMHBIX CYTOK

88

58,6

225

176
3aganne
ITopsAKOBBIM HOMEp 33JaHUS 14
Tun 1
Bec 1
[epuon obpamenns: Beneps! Bokpyr CosHIIa cocTaBisieT 3€MHBIX CYTOK

225

176

243

58,6
3amanme
ITopsinkoBEIi HOMEp 3aTaHUS 15
Tun 1
Bec 1

Bpamenne Benepsl BOKpyr ocu MPOUCXOIUT 32

3€MHBIX CYTOK

12




243

225

176

116
3amanme
[TopsiAKOBEIA HOMEp 3aJaHHS 16
Tun 1
Bec 1
JmMTensHOCTh COJTHEUHBIX CYTOK Ha BeHepe cocTaBisieT 3eMHBIX CyTOK

116

225

243

176
3aganue
ITopsiIKOBBII HOMED 3aaHus 17
Tun 1
Bec 1
I'on ma Mapce mrest CYTOK

687

243

225

176
3aganue
[TopsiikoBEIl HOMEp 3aJaHusl 18
Tun 1
Bec 1

B cocraB armocdepsl Mapca BXoasT

YIIEKUCTIBIN Ta3, a30T, HEMHOT'O BOJISIHBIX MApOB

B OCHOBHOM, yI‘J'ICKPICJ'IBIfI ra3, O4CHb MaJIO KMCJIOpOJa

BOJIOPOJI, TeNnii, HeOOoIbIask MPUMECh METaHA M aMMHUaKa

OYeHb MAJIO JIETKMX Ta30B, 3aTO MHOTO TYTOIUIABKUX AJIEMEHTOB (KPEMHHUH, )KeIIe30 U Jp.)

3ananme
[opsaKOBEIA HOMEp 3aJaHHS 19
Tun 1
Bec 1
Camast kpynHas miaHeta CoJIHEYHON CUCTEMBI — 3TO

IOnutep

CarypH

VYpan

Hentyn
3amanme
ITopsiikoBEIi HOMEp 3aJaHusl 20
Tun 1
Bec 1

Cytku Ha FOnuTepe msrces

menee 10 3eMHBIX 4acoB

6onee 10 3eMHBIX 4aCOB

3,24 gaca

12 gacos

13




3ananue

ITopsAKOBBIM HOMEp 33aJaHUs 21
Tun 1
Bec 1

Bpewms o6pamenus FOmutepa Bokpyr CoiHITa COCTaBISICT

moutH 12 et

IouTH 2 roaa

243 cyTok

176 cyTox
3amanme
[TopsAKOBEI HOMEp 3aJaHHS 22
Tun 1
Bec 1

Oo6naka Ha Benepe cogepxat

KOHICHTPHUPOBAHHYIO CCPHYIO KUCJIOTY C pa3JIMYHbIMU XUMHWYCCKUMU ITPUMCCAMU

BOZY

KpUCTAJJIblI aMMHUaKa

BOJAOPOAHO-TCIMCBYIO CMECh C HeOONBIIOK IIPUMECHIO MCTAHA U aMMHaAKa

3aganue

[TopsiikoBEIi HOMEp 3aJaHusl 23
Tun 1
Bec 1

Bozayx Ha FOnmrepe — 310

BOJOPOJHO-TEIMEBAsA CMECh C HEOOJIBIION MPUMECBIO ME€TaHAa U aMMHaKa

KOHIICHTPHUPOBAHHAA CCpHad KUCJI0TA C pa3JIMYHbIMHU XUMHUYCCKUMHU NIPUMECAMU

KpUCTAJJIBI aMMHUaKa

yFHeKHCHBIﬁ ra3, a30T U HCMHOT'O BOJASHBIX MTApOB

3ananme

[opsaKOBEI HOMEp 3aJaHHS 24
Tun 1
Bec 1

CaTypH OTJIMYACTCS OT APYIr'UX IUIAHET TCM, YTO

OKPYIKCH SIPKHUM KOJIbIIOM

JIeKa Ha OOKY

OCb BpalllCHUA HAKJIOHCHA 6oitee ueM Ha 90° K IJIOCKOCTH Op6I/ITLI, TaK 4TO IJIaHETa BpAIlaCeTCs KaK OBl

KWJIOMETPOB HaJl IOBEPXHOCTHIO

CHUJIbHBIC MEPeIabl TCMIIEPATYPhI HA INIAHETE MHOTAa NPUBOAAT K BOBHUKHOBCHHIO YparaHHbIX BETPOB U
OXBaTbIBAOIIUX BCIO IJIAHETY NbLUICBBIX 6ypb, MPU KOTOPBIX IMbIJIb U IECOK IMMOJAHUMAKOTCS HA MHOT'O

06nanaeT ¢J1a0BIM MAarHUTHBIM TOJIEM

3amanme

ITopsiikoBBIi HOMEp 3aJaHusl 25
Tun 1
Bec 1

[TmaneTa, y KOTOpoii oCh BpamieHHs HaKIOHeHa Oostee ueM Ha 90° K IIIOCKOCTH OpOUTHI, TaK YTO OHA BpamaeTcs Kak

OBl JIeka Ha OOKY, - 3TO

Ypan

CatypH

Mepkypuit

Mapc

14




3ananue

ITopsAKOBBIM HOMEp 33aJaHUs 26
Tun 1
Bec 1

Camas manesbkas mnaHeta ColNHE4HOM cUCTeMBl, cpaBHUMas o pa3mepy ¢ JIyHoi, - 3To

IInyron

Hentyn

Ho

®doboc
3amanme
[TopsAKOBEI HOMEp 3aJaHHS 27
Tun 1
Bec 1

Tena HeOOIBIINX Pa3MEpPOB — OT KWJIOMETPA U BBIIIC, KOTOPLIC HC ABJIAIOTCA CIYTHUKAMU IVIAHCT, 4 ABUKYTCS

BOKpYT COJ'IHI_[a CaMOCTOATCIIBHO, — 3TO

acTepOHIbI
KOMETEI
CITyTHHKH
METEOpHI
3aganue
[TopsiikoBEIi HOMEp 3aJaHusl 28
Tun 1
Bec 1

TymMaHHBIe XBOCTaThle HEOECHBIE CBETHIIA, OYeHb MEIJICHHO NEePEMEIIAIONTHecs 0 3Be3THOMY Heby, — 3To

KOMETBHI
ACTEePOUIBI
METEOPbI
CIIyTHUKHU
3ananme
[opsaKOBEIA HOMEp 3aJaHHS 29
Tun 1
Bec 1

ﬂ,[[pO KOMETEI COCTOUT M3

0OBIYHOTO JibJia, CMEP3IINXCH Ia30B U TBEPAbIX YACTHUIL

MCEXINIAHECTHOI'O BEUICCTBA

HMOHU3UPOBAHHBIX I'a30B U MEJIKOM IBLIN

JICTKUX T'a30B

3amanme

ITopsiikoBEIN HOMEp 3aJaHusl 30
Tun 1
Bec 1

J171s onileHKM KOJTM4YECTBa MPUXOIICH OT 3BE3/1 CBETOBOM YHEPTHH IpeBHETpedecKuii acTpoHoM [ 'nnmapx Bo 11 B.

J10 H. O. BICPBBIC BBEJI KAy

3BC3/IHBIX BCIIMYHH

CBCTHUMOCTH 3BEC3]]

pa3mepa 3Be3j1

MaccC 3BC€3Q

3ananue

ITopsinkoBbIi HOMEp 3a1aHus

15




Tun 1

Bec 1

HpaBI/IJ'H)HOG 0003HaYEHHUE B IIIKATIE 3BC3/IHBIX BCIIMYHH

5m

5m

mp

m/5
3amanme
[TopsiAKOBEIA HOMEp 3aJaHHS 32
Tun 1
Bec 1

Pa3HOCTPH 3BE3HBIX BENWYMH JBYX OOBEKTOB paBHA

JECATHIHOMY JIOTapH(My OTHOIICHHS CO3aBaEMbIX MMH OCBEIICHHOCTEH, YMHOXKEHHOMY Ha
ko3¢ durnment, papupiii —1/0,4 = -2.5

1/04=-25

HATYPAIbHOMY JIOTapu(My OTHONICHHS CO3/IaBAEMbIX HMU OCBEIIICHHOCTEH, YMHOXEHHOMY Ha
ko3¢ dunment, papupiii —1/0,4 = 2.5

3ananme

[opsaKOBEIA HOMEp 3aJaHHS 33
Tun 1
Bec 1

MeTO,I[OM TPUTOHOMCETPHUICCKOIO IMapalsiakCa MOXKXKHO U3MCEPUTHL PACCTOSAHUA 10 3BE€3/1, HAXOMAIIMXCS HA
PACCTOSTHUAX

HC MPCBLIITAIOMINX HECKOJIBKO COTCH ITAPCCKOB

HC MPCBLIITAIOMINX HECKOJIBKO THICAY ITAPCCKOB

MPCBLIITAIOIMNX Pa3sMEPbI JAKC I'AJIAKTUKHN

MPCBLIITAIOINX pa3MEPbl HECKOJIBKO COTCH ITAPCCKOB

3aganue

[TopsiikoBBIi HOMEp 3aJaHusl 34
Tun 1
Bec 1

OCBEIEHHOCTD, CO3/laBaeMas 3BE3JI0M,

00paTHO MPONOPLIHOHANbHA KBAAPATY PACCTOSIHHA 10 Hee

MIPOMOPIIMOHAITEHA KBAJPATy PACCTOSHUS JI0 HEe

06paTHO nponopuroHaJIbHa PACCTOSIHUIO O HEC

MNponopuruoHaJIbHAa paCCTOAHUIO 10 HEC

3amanme

ITopsiikoBEIi HOMEp 3aJaHusl 35
Tun 1
Bec 1

3axon Ctedana — bospIiMaHa clieAyI0muii: MOITHOCTD U3IYYEHHUs TOPsTUero Teja (€ro cBeTUMOCTh) L

MTOBEPXHOCTU S

MIPOTIOPIHOHATIRHA TIPOU3BEICHHIIO a0COTIOTHON Temreparypsl T Ha muronaab NOBEPXHOCTH

TUIOMIAT TTIOBEPXHOCTH S

16

Jorapu(mMy OTHOILICHHUS CO3/IaBAEMBIX UMM OCBEILIEHHOCTEH, YMHOXXEHHOMY Ha KOA((QHUIUEHT, paBHBIN —

Pa3HOCTH CO3/[ABAEMBIX MU OCBEIICHHOCTEH, YMHOKEHHOMY Ha K03 dunument, papusiii —1/0,4 = -2.5

MIPOMOPIIMOHAIIEHA TIPOU3BEICHUIO a0COIOTHOHN TemrepaTypsl T B 4eTBEpTON CTEIEHN Ha TUIOIIA b

00paTHO MPOMOPITMOHATIFHA POU3BEJCHIIO a0COIOTHOHN TeMrepaTypsl T B 4eTBEpPTOH CTEIeHN Ha

00paTHO MPONOPITMOHATIFHA MPOU3BEACHIIO a0COIIOTHOM TeMriepaTypsl T Ha IUIONIaIb MOBEPXHOCTH S



3ananue

[TopsiikoBEIN HOMEp 3aJaHus 36
Tun 1
Bec 1

B 6onbiinacTBE CJIYy4acB JUAaMETPhbI 3BE€3/] OLICHUBAIOT

JIMIIb TCOPCTUICCKU, UCIIOJIb3YS 3dKOH CTe(l)aHa-BOJ'II)HMaHa

MCETOAOM CHEKTPAJIbHOT'O Napalylakca

MCTOAOM TPUTOHOMETPUICCKOTO IapaljlakCca

JIMIIb TCOPCTUYCCKU, UCTIOJIb3YsI TpeTI/Iﬁ 3aKOH Kermepa

3amanme

[TopsAKOBEI HOMEp 3aJaHHS 37
Tun 1
Bec 1

VY GonbLIMHCTBA 3BC3]1 CBETUMOCTDH

MNponopuruoOHaJIbHA IIeTBepTOI&/‘I CTCIICHU MAacCCBhI

06paTHO nponopuroOHaJIbHA ‘IeTBepTOﬁ CTCIICHHU MAaCChI

MNponopuruoOHaJIbHA Macce

00paTHO MPONOPIMOHAIBFHA Macce

3aganue

[TopsiikoBEIi HOMEp 3aJaHus 38
Tun 1
Bec 1

Juarpammoii ['epuimnpysra — Peccena Ha3bIBalOT 1UarpaMmmy

TeMIeparypa — CBEeTUMOCTh

TeMIepaTypa — OCBEIICHHOCTb

MacCa-CBCTUMOCTD

PacCTOAIHNE — OCBCHICHHOCTDH

3ananme

[opsaKOBEI HOMEp 3aJaHHS 39
Tun 1
Bec 1

Y OompmIMHCTBA 3Be3/1 0KOJIO 98 % MacChl IPUXOTUTCS Ha BOIOPOA U

TeJIMi, TPUYEM 10 Macce BOIOPOJIa IPUMEPHO B 2,5 pa3a Oosblie, YeM Teust

rennﬁ, IIpU4eM 110 Macce BOJOPOJa MPUMEPHO B 2,5 pa3a MEHbIIEC, YEM I'CJINA

a3oT
yrIeposa

3amanme

TTopsAKOBEIA HOMED 33 JaHHS 40

Tun 1

Bec 1

PaccTosiHme, BRIpaKEHHOE B ITApPCEKax, PABHO

00paTHOMY 3HAYCHHIO ApaJJIaKCca, BRIPAXKEHHOMY B CEKYHAAX JIyTH

JCCATUKPATHOMY 3HAYCHUIO MapalijlakCa, BEIPa)XCHHOMY B CEKyHAAX TyTI'u

3HAYEHUIO [1apaJUIAKCa, BBIPAJKEHHOMY B MUHYTax Iyru

00paTHOMY 3HAYCHHIO apaJJIaKca, BRIPA)KEHHOMY B MUHYTAX JIyTH

3ananue

ITopsAKOBBIM HOMEp 3aJaHUS 41
Tun 1
Bec 1
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OCHOBHOM HCTOYHUK YHEPTHH 3BE3]T — 3TO

B3aMMO/ICHCTBHAE MEXIY aTOMHBIMU SIAPaMH, KOT/Ia IPOUCXOINT CIIMSHIE (CHHTE3) JIETKUX saep B OoJee
TSDKETIBIE

B3aNMOJICHCTBHUE MEXAY aTOMHBIMU sAApaMH, KOTrJa siapa TAXKEIIBIX 3JIEMEHTOB pacrialaroTCs Ha Ooiee
JICTKHE

HaJIMYHE CHJIbI [PaBUTAIIMOHHOTO (B3aMMHOI0) IPUTSDKEHMS YaCTHIL 3B€3/bI APYT K APYTY

BO3MOKHOCTB 3B€3/bI, B OTIIMIME OT TBEPABIX TEJI, MCHATH CBOU Pa3MEPBHI, 4 TAKKE U CBETUMOCTH

3aganue

ITopsAKOBEIM HOMEp 3aJaHUs 42
Tun 1
Bec 1

ﬂ[[epHI)Ie pCaKM CUHTE3a MOT'YT HPOUCXOAUTH TOJIBKO B rOpsAv4eM rase, T.K.

KMHETUYECKAsi SJHEPIHsl Xa0TUYECKOr'0 IBUYKEHUS YaCTULl IPONOPLIHOHAIbHA TEMIIEPATYPE CPENBL

KUHETHYECKAs SHEPTHsl Xa0THUYCCKOTO JIBMIKCHHUS YaCTHII 00PAaTHO MPOMOPIIHOHATIbHA TeMIIepaType
Cpessl

TNMOTCHIMAJIbHAA SHEPTUA Xa0TUYCCKOI'0 ABMKCHUS YaCTUIl TPONOPIHHUOHAIIbHA TCMIIEPATYPC CPEABI

MOTCHIMAJIbHAA SHEPTHUA Xa0TUYECKOI'O ABUKCHUS YaCTHUI] O6paTHO IponopuruoHaJIbHa TEMIIEpAType

cpebl
3ananme
[TopsAKOBEI HOMEp 3aJaHHS 43
Tun 1
Bec 1

3Be3pl, KOTOpPEIE IpH Macce, B 1,5 — 3 pa3a npessimatoriei Mmaccy ConHila, 061amaoT pasmepamu Beero 10 — 20
1
KM, IJIOTHOCTB BEIIECTBA KOTOPHIX B 10 pas GolbIie MIOTHOCTH BOJBI, — 9TO

HEUTPOHHBIE 3BE3/IbI

Oerple KapIIuKH

00N IBI

e er bl
3ananme
[opsaKOBEIA HOMEp 33 aHHS 44
Tun 1
Bec 1

[Tynbcapamu MOTYT OBITH TOJIBKO

HCﬁTpOHHHG 3BC3/1bI

e en bl

OeJble KapJIuKu

3aTMCHHO-TICPEMEHHBIC 3BE3 b1

3amanme

[TopsAKOBEIA HOMEp 3aJaHHS 45
Tun 1
Bec 1

Takwue 3Be37p1, Kak Anroub (B [lepcest), Ha3pIBarOTCS

3aTMCHHO-TICPEMCHHBIMU

nedengamu

HEUTPOHHBIMU

OeITbIMY KapJIKaMu

3ananue
ITopsAKOBBIM HOMEp 3aJaHUS 46
Tun 1
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| Bec

|1

HpI/I‘II/IHa NEPUOANICCKOTI0 USMCHCHUS APKOCTH 3BE3/1bI Anrons B TOM, 4TO

9TO JIBOiHAsI 3Be3/1a, ¥ 00¢ 3BE3/bI 00PAIIAIOTCS BOKPYT OOIIEro LEHTPa Mace U MEPUOTTICCKH
3aTMEBAIOT OJJHA IPYTYIO

3Be3/1a MEPHOANIECKH TO PACIIUPSIETCS, TO CKIMAETCS, U3MCHEHHE €€ Pa3MEPOB COIPOBOKAACTCS
M3MEHEHHEM TEMIIEpaTyp, B PE3yIbTaTe MEHACTCS €€ CBETUMOCTh

9TO JBOWHAS 3BE3/a, BCIBIIIKH KOTOPOH CBSA3aHBI C B3aUMOAEHCTBHEM 00enX 3Be31, OHA U3 KOTOPBIX —
OoJpIast, C HeBEICOKOM TUIOTHOCTHIO, APYTas — IJIOTHASI 3B€3/1a U3 BRIPOKIICHHOTO ra3a (Oelblii KapiIvK)

PaBHOBECHE MEX/y CHIIAMHU YIPYTOCTH TOPSTYETO Ta3a M TPABUTALINH Y 3BE3/IbI MCHACTCS, U 3B€371a
HAYMHACT KOJIe0aThCs KAK MAsITHUK

3aganue

ITopsAKOBBINM HOMEp 3aJaHUS 47
Tun 1
Bec 1

Bcnpimku HOBBIX 3BC3/] BbI3BAHbI TCM, YTO

BEILIECTBO TMI'AHTCKOM 3BE3/IbI MOJI ISHCTBUEM MPUTSDKEHHs OEIOoro KapIivka rnepeTekaeT Ha Hero. [lanas
Ha NTOBEPXHOCTh IUNIOTHOM 3BE3/1bl, T'a3 HAKAIUIMBAEeTCSA Ha HEH, U 3TO IPUBOAUT K HarpeBY BBIPOKACHHOTIO
rasa 3Be3/Ibl IO TaKOH TeMIepaTyphl, P KOTOPOil Ha OEJI0M KapiMKe IPOUCXOIUT CHIIbHBIN
TEPMOSICPHBIH B3pHIB. [IpH B3phIBE 4acTh BEMIECTBA HABCETJa MMOKUIACT 3BE3/IY

PO MacCHUBHOW 3BE€3/1bI, B KOTOPOM BOJIOPOJ M TE€IHI YCIIENHN TTOYTH HOJHOCTBIO «BBITOPETHY, TEPSET
CBOIO YCTOMYHMBOCTH, U IIPOMCXOANT MOIIHBIA TEPMOSIICPHBII B3pHIB. YacTh BELIECTBA 3BE37bI
pasneTaercsi B MEXX3BE3JHOE POCTPAHCTBO, a 4ACTh MOXKET OBICTPO CXKAThCS MO ACHCTBUEM
COOCTBEHHOH TSHKECTH U MIPEBPATHTHCS B HEHTPOHHYIO 3BE31Ly

HaCTb CBOCIO B€IICCTBA 3BC3/1bI <<C6paCLIBaIOT» ¢ cebs IIpA B3PBIBC, 1 BOKPYT' HUX O6pa3yIOTC$I 6LICTpO
pacmpArOIMCCs ra30BbIC 000JI04KH

BO3HUKACT CUHXPOTPOHHOC U3JTYUYCHUC N3-3a AIBUIKCHHUS MTOTOKOB OYUCHb 6BICTpBIX DJICKTPOHOB B
MAarHuTHOM II0JIC

3ananme

[opsaKOBEIA HOMEp 3aJaHHS 48
Tun 1
Bec 1

ConHevHas MOCTOSIHHAS — 9TO OHEPI'usd, paBHasA

1,4 x 10° JIK, KOTOopast KaXa1yto CeKyHAy NPUXOJUT Ha MOBEPXHOCTh 3eMJIU IUIOIAAbI0 | M2,
PAaCIIOJIOKEHHYIO IepIeHIUKYIIpHO Ty4aM ColHIza

3 2
1,4 x 10° Ik, KOTOpast KaKAYI0 MUHYTYIIPUXOJUT Ha MOBEPXHOCTh 3€MIIM IIoUIab0 1 M7,
PacoNOoKeHHYIO NepIeHANKYJIIIpHO ydam ConHia

1,4 x 10° JIK, KOTopast KaXayto CeKyHAy NPUXOJUT Ha MOBEPXHOCTh 3eMJIU IUIOIAAbI0 | KMZ,
PACHOJIOKEHHYIO NEPNEHAUKYJIIpHO JiydaM ColHia

1,4 x 10° k/[X, KoTopast KaXKAyl0 CeKyHAY NIPUXOJUT Ha MOBEPXHOCTh 3eMJIU TUIOMIaIbI0 1 M2,
PACHOJIOKEHHYIO NEPNEHAUKYJISIpHO JiydaM ColHia

3aganme

ITopsiikoBBIi HOMEp 3aJaHusl 49
Tun 1
Bec 1

O6mactu CoJiHIIA, TJIe MATHUTHOE T0JIE Ha KAKOE-TO BPEMsI CTAHOBHUTCS OYE€Hb CHIIBHBIM, — 9TO

COJIHCYHBIC ITIATHA

COJIHCYHAA KOpOHa

poTyOepaHIIbI

xpoMocdepa
3aganne
ITopsaKOBBIA HOMEp 3aJaHUS 50
Tun 1

19




| Bec |1

Cawmblit riry0okuit n3 HabmonaeMbIx ciioeB CoJHIIA, HAXOSIIUICS HETIOCPEICTBEHHO Ha/l KOHBEKTHBHOW 30HOM, —
3TO

(dortochepa

xpomocdepa

KOpOHa

POTyOepaHIIBI

Paszpat6orunk: Kupromos bopuc Muxaitosud, k. pu3-mMat.H
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