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HNudopmanuonnas kapra nporpaMMbl
Baok Ne 1. Kommieke 0CHOBHBIX XapaKTEPUCTHK MPOrPaMMBblI

JlanHasi mporpamma 3HaKOMUT OOyYaroUUXcsi C BOMPOCAMH aCTPOHOMUH, C
€€ HayyHbIMU JIOCTWIKCHMSIMHU, TaiiHamMu Bcenennoil. VY r0003HATENbHBIX
IIKOJIbHUKOB BO3HUKAET MOTPEOHOCTh B aCTPOHOMUYECKOM OOpa30BaHUU U OYEHb
BAXXHO YJIOBJIETBOPUTb WX MHTEPEC, T.K. ACTPOHOMHUS SIBJISETCS BaKHOMH,
HEOThEMJIEMON 4YacTbhio (HOPMHUPOBAHMS MHUPOBO33PEHHUS IIKOJIBHHUKOB, OHA
MO3BOJISIET JaTh 1IEJIOCTHOE MpejcTaBieHue o Beenennoi, copmMupoBath 3HaAHUS
0 HaOmoIaeMblX HEOECHBIX SBJICHMSX, MPUBIEYbL BHHUMAaHHE K KpacoTe
MUPO3JaHus. DTO OJHA U3 CaMbIX YBJIEKAaTEIbHBIX U MPEKPACHBIX HAYK O MIPHUPOJIE,
OHAa UCCJEAYET HE TOJBKO HACTOSIIEE, HO U JAJIEKOE MPOIIJIOe OKPY>KAIOIIETO HAC
MHUpa, a TaKXKe MO3BOJSET HApUCOBATh HAYUYHYIO KapTUHY Oyayiero BceneHHOM.
B nocnegnee BpeMsi B aCTpOHOMUU OBLIO CAEIAHO MHOYKECTBO BaXKHBIX OTKPBITHIA,
CYIIECTBEHHO pAacCIIMPUBUIMX HAIIM MNpeacTaBiieHus o BceneHHOH, mporpamma
Kypca IpeayCcMaTpuBaeT UCIOJIb30BAHUE HA 3aHATUSAX COBPEMEHHBIX CBEJICHUM 110
aCTPOHOMUM.

[Iporpamma cocTtaBieHa JJisl OpraHu3aliy JOMOIHUTEIBHOr0 00pa30BaHUs
yuamuxcsi. OHa 3HAYUTENBHO YIAyOJsieT M paclupsieT 3HaHus B 00JacTu
aCTPOHOMUH, a Takke (GOPMHUPYET YCTOWYMBYIO MOTHBAIMIO K I[O3HABATEIbHOU
nestenbHocTH. [IporpaMMoil mpeayCMOTPEHO U3YyUYEHUE TEOPETUYECKUX BOIIPOCOB,
IPOBEICHUE  MPaKTUYECKUX pabOT €  MCIOJb30BAaHUEM  aKTUBHBIX U
MHTEPAKTUBHBIX OOpa3oBaTeibHBIX TexHoJoruil. IIporpamma «Yepe3 TepHuHM K
3Be3famM» pa3paboTaHa B COOTBETCTBHUM C TPEOOBAHMSIMHM K COJAEPKAHUIO U
odopMIIEHUIO 00pa30BaTENIbHBIX ITPOTPAMM JIOMIOJTHUTEILHOTO 00pa30BaHMUs.

Hanpasnennocts (mpo¢uib) 00pa3oBaHusi — €CTECTBEHHOHAYYHAS.

Hanpapneanocts (mpoduiis) mporpamMMel - 00IIe0pa3BUBaIOIIAs

[To popme opranuzanuu: KpykKoBasi.

YpoBeHb OCBOCHUS MMPOTPAMMBI: OA30BBIiA



HoBusna.

[IporpaMma wuMeEET KOMIUIEKCHBIM XapakTep, IpHU3BaHa HE MPOCTO
MO3HAKOMUTHh OOYYArONIMXCSI C HayaJdbHBIMH CBEJEHUAMH 00 acTpOHOMHH, a
MO3BOJIUT PeOsiTaM MOHATh, YTO «MHUP €JIUH, XOTS U MHOTrooOpazen». MiMeHHO B
0COOEHHOCTSIX coaepKaHus U (GOpPMBI peasiu3allii MPOrpaMMbl U 3aKII0o4aeTcs eé
HOBHM3HA U OPUTUHAJIBHOCTb.

AKTYaJIbHOCTb.

JlaHHas mnporpamMma akTyallbHa, IOCKOJIBKY MpeAMET «ACTPOHOMMUSI»
UrpaeT BaXHYIO poyiib B (OPMUPOBAHMM MHUPOBO33PEHUS, pPACKpPBIBAET
COBPEMEHHYK) €CTECTBEHHO-HAYYHYK) KapTHHY MHpPA, BBI3BIBAET HMHTEpPEC Yy
ydamuxcsi. HemanoBakHylo poib Urpaer M OOIIEHHE, KOTOPOE IMOIy4aroT
ydalirecs: Ha 3aHATUSIX. ACTPOHOMUS — CJIOXKHAas (PU3HKO-MaTeMaTH4ecKasi HayKa,
HO JIJaHHas MporpamMMa ajanTupoBaHa Jjis yyammxcs 12- 13 ner.

ACTpOHOMUSA SIBJISIETCSI HE TOJBKO HAy4YHOM, HO TaKXk€ WU MHPOBO33PEHUYECKOMU
JUCUUIUIMHOW, W €€ TpenojaBaHHe HEeOO0XOIUMO ISl  OCYIIECTBICHUS
KaueCTBEHHOTO M  TOJIHOTO  €CTECTBEHHOHAy4yHOro  oOpaszoBaHusi.  be3
ACTPOHOMHYECKMX 3HAHUN HE MOXKET C()OPMUPOBATHCS ECTECTBEHHOHAYUYHOE
MHUPOBO33pPEHUE W TIPEACTABJICHHE O (PU3MYECKON KapTUHE MUpa. ACTPOHOMUS
MOXKET TOKa3aTh €IMHCTBO 3aKOHOB MPUPOIbI, IPUMEHUMOCTh 3aKOHOB (DU3UKHU K
HEOECHBIM TeJiaM, JaTh LEJIOCTHOE MPE/ICTABICHUE O MUPE U €r0 MO3HABAEMOCTH.
IIporpecc TEXHMKM TIO3BOJIMII  COOPYXaTb  ONTHYECKHE  TEJIECKONbl H
PaIrOTENECKOIIbI, CIIOCOOHBIE MPUHUMATh U3JIyYEHUE, UIyIlee OT HEOECHBIX Tel,
yAAJICHHBIX HA TUTAHTCKWE pACCTOSHUSA, KOTOPHIE MPOCTO HEBO3MOXKHO cebe
npenctaBuTh. He Bce m3nmydeHusi, uaylme oT HeOECHBIX CBETUJI, MOKHO YJIOBUTH
Ha oOcepBaTopusix. Ha moMonis nmpunuia kocMoHaBTHKa. KocMudeckue anmaparsbl
COBEpLIAKOT MATKyr nocaiaky Ha Jlyny, Benepy, Mapc u mpoBoasT HaydHbIE
HAOMIOJICHUSI  HEMOCPEJACTBEHHO Ha TOBEPXHOCTH OTUX HEOECHBIX  Tell.
MexIuiaHeTHbIE KOCMUYECKHE 30H[bI, mposeTass BOnu3u Mepkypus, FOnutepa,

CarypHa u apyrux IiaHeT, ¢oTorpa@upyroT 3TH IUIAHETHl, CIYTHUKHU TUIAHET.



[locTosiHHO paboTalOT KOMIUIEKCHbIE Hay4yHble OpOUTAJbHbIE CTAaHIMHU C
YeJ0BeKOM Ha 0opTy. Brnepenu — co3manue JyHHBIX 0a3, MUJIOTUPYEMbBIE MOJIETHI

Ha Mapc H OCYHICCTBJICHUC CLIC Oonee I'paHAMO3HBIX KOCMHNYCCKHUX ITPOCKTOB.

Ilenarornyeckasi Hejiecoo0pa3HOCTb.

JlanHas mporpamma Mpu3BaHa 0ObEIUHUTH B €IMHBIN IPOIECC BOCIUTAHUE,
oOpazoBaHMe, a Takke O00ecneuuTb CTPYKTYpPHYIO M  COJIEpP>KATEIbHYIO
IPEEMCTBEHHOCTh IPEIMETOB, OTPAXKaTh CHEHU(PUKY LEJIeHd W 3a7ad LIKOJbI,
CIIy)KMTh CO3/IaHHI0 THUOKOM CHCTEMBl JJIsi pealu3allii WHAWBHUYaJIbHbIX

TBOPUYCCKUX MHTCPCCOB JINYHOCTH.

OT1anunTebHBIE 0COOEHHOCTH MPOrPaMMbI

OTnMYnuTEN HON  OCOOCHHOCTBIO JAHHOM MPOTPaMMBbI  SIBJISIETCS  SIPKO
BBIPAKEHHBIN ITPAKTUKO-OPUETUPOBAHHBIN XapaKTep, T.€. HOCTPOCHUE 3aHITUN HA
OCHOBE €JMHCTBAa 53MOLMOHAIBHO-O00PAa3HOTO U JIOTHYECKOTO KOMIIOHEHTOB
coJiep)kaHus; MPUOOPETeHUs] HOBBIX 3HAHUU M (HOPMUPOBAHMS MPAKTHUECKOTO
OIbITa UX UCMOJIb30BAHUS NPU PEIICHUH )KU3HEHHO Ba)XKHBIX 3a/1a4 U IIPOOJIEM.

[Iporpamma mpemyiaraer 00ydarOnIUMCs B YBJIEKATEJIbHOW UTPOBOMl dopme
OCBOUTh HAYaJbHYI0 MOHATUHHYIO 0a3y MO acTPOHOMMH [UIsi (POPMHUPOBAHUS
HAy4YHOTO MHUPOBO33peHUsi 00 okpyxaromeM mupe — Bceenennoit. Ilporpamma
pa3BHBaeT y 0OOy4aroUIMXCsl MHTEPEC U MOTUBALMIO K JATBHEUIIEMY H3YUYEHUIO
HAyKU aCTPOHOMUU.

Aapecar nmporpaMMsl

ObpazoBatenbHas nporpamma «Uepes TepHUM K 3Be3[am» IpeAHa3HaueHa
U1 TOAPOCTKOB 12 — 13- neTHero Bo3pacTa U paccuuTaHa Ha OIUH TOJ OOy4YEeHMS.

HaGop pereit cBoOonmHbii. B rpynmbl 0O0ydeHHs TNPUHUMAKOTCS BCE
xKenarolue 0e3 npeaBapuTeNbHOro oTdopa.

3aHATUS  CTPOSITCS €  Y4YETOM  BO3PACTHBIX W ICHXOJIOTMYECKUX
ocobenHocteil nereit. [logpocTkoBOMY BO3pacTy HMpUCYIIH MOCTOsSHHAS O0phOa U

mponeccCc CTAHOBJICHHUA JIMYHOCTH. HOBTOMY Ha JaHHOM BO3paCTHOM O3TalIC



OPOBOASTCS ~ MEPONPUATUSA, IMO3BOJAIONIME  Yy4YallleMycsl MpPOSBUTh  CBOU
CIIOCOOHOCTH B TBOPYECTBE, YTBEPAUTHCS B CpEAE CBEPCTHUKOB, 3aHSB
COOTBETCTBYIOIIYIO MO3HIIMIO, KOTOpasi Obl COOTBETCTBOBAIA JIMUHBIM KEJIAHUSIM
JMYHOCTH, MO3BOJIAET HAauOoJIee MOJTHO PACKPHITh U MPOSBUTH CBOU CIIOCOOHOCTH,
3aKpENUTh YMEHUS U HABBIKU, MTOJIYYEHHBIE HA 3aHSATHUSX.

KonnuectBo yyammxcs - 15 denosexk.

®opma 00y4eHust
dopma 00yyeHus — OuHasl.
Ocob0eHHoCTH Opranu3anun 00pPa3oBaTeIbLHOIO MpPoOLecca
CoctaB rpyniibl - MOCTOSTHHBIN.
1 rox o6yuenus (12-13 ner) — 15 gen.
PexxuM 3aHATHI, NEPUOTUYHOCTH U NPOJOKUTEIbHOCTD 3aHATHI

O0bem Marepuana u3y4aeTrcs 3a OAMH y4eOHbId roxa, 36 vacoBa B rof.
dopma ayTUTOPHBIX 3aHATUN pazHOOOpa3Ha — TPAJAMIIMOHHAS JIEKIIHs, CEMHUHAP,
oecena, BUKTOpUHA, wurpa. IIpolomKUTENBLHOCT, TaKoro 3aHsATus — 1 uac.
Crnenyromiee 3a ayJIWTOPHBIM 3aHATHE — IMPAKTHUYECKOE 3aHATHE. B CBsA3M ¢
0COOEHHOCTBIO MPOTPAMMBI OOIIETIPUHATOE JACJICHUE 3aHATUNA HA TEOPETUUYECKYIO
U TPAKTUYECKYI0 YaCTH NOJHOCTBIO PEain30BaTh HEBO3MOXKHO, MOTOMY 4YTO B
3aBUCHUMOCTH OT TEMBI 3aHATHS, MOTYT PACCMATPUBATHCS KaK MPAKTUYECKUE, TaK U
TEOPETUYECKHUE BOMPOCHI.

OO111ee KOJIMYECTBO YacoOB B TOA: 36 YacoB B IO

KosimyecTBO 4acoB u 3aHATHUI B HEECNIO: 10 1 4acy B HEJEIIO.

Hean .

Ilenbs mporpaMmbl: JaTh B yBJEKAaTEJIbHOW (popMe HauyajabHbIE 3HAHHS TIO
ACTPOHOMMM I Pa3BUTHS MOTHMBAllMM K €€ JaJbHEUIIEMY W3YUYCHHUIO,
YAOBJIETBOPUTh MHTEPEC ydYaMXCSI K HayKe O 3BE3IHOM HeOe, I10Ka3aTh
y4allMuMCsi KapTUHY MHPOBOTO TNPOCTPAHCTBA UM MNPOUCXOASAIIMX B HEM

YAVMBUTEIbHBIX SABJICHUN U TallHaX BceneHHON.



3anaum:

OO0pazoBaTenbHbIC:

® [I03HAKOMUTD YYAIIUXCS C HAYYHBIMHM CBEJICHUSIMHU O TaJlaKTUKaX, 3BE3/1aX,

e [JIaHETaX, CIyTHUKAX M CIOCO0aX MCCIEeOBAaHUS HEOCCHBIX TEJI. HAyYHTh
II0JI30BAThCS ACTPOHOMUYCCKUMU IIPHOOPAMH;

e 00yYUTh OCHOBHBIM HaBBbIKaM HaOJII0ICHUI HEOSCHBIX OOBEKTOB.

Pa3BuBarommue:

e popMHUpOBaTH YMEHHE pabOTaTh CO CIPABOYHOMN JIMTEPATYPOH, KapTaMu U
aTiacaMu; PacUIMPUTh KPYro30p y4aliuxcs;

e  pa3BUBaTh NPOCTPAHCTBEHHBIC TMPEJCTABICHUS O CPaBHUTEIbHBIX
pasMepax

® HEOCCHBIX TEJ, PACCTOSHUSX MEXITYy HHUMH, B3aUMHOM pPa3MCIICHUU W

IBKeHUM TuiaHeT B COJHEYHOM CHUCTEME; JIOTHYECKOE M TEOPUTHUYECKOE

MBIIIICHHE; pa3BUBaTh HABBIKK CAMOCTOSTCIBHOCTH, yMEHHE paboTaTth B
KOJJIEKTUBE.
BocnurarenpHbIE:

¢ chopMHUPOBATH Y yUaIIUXCS OCHOBBI HAYYHOI'O MUPOBO33pEHUS;
e BOCIHUTBHIBATH Y y4alIUXCs YBaX€HUE K 3aKoHaM [Ipuponsr;

¢ DPa3BHMBATh YYBCTBO KOJUICKTMBU3MA U IIATPUOTHU3MA.



Y4eOHBIN MJIAH.

Paznensl nporpaMmmabl

KonnuectBo yacos

TEOP.

MIPaKT

BCETO

@opMBbl aTTECTALUH

KOHTPOJIS

BBenenne. Llenu, 3agaun u
cTpyKTypa Kypca. Th.
BukTtopuna «3aragku 3B€31HOTO

HeOay (prIoxKeHue 2)

1

1

2

CamocroaTenpHas

pabora

Paznen 1.YenoBek oTKpbIBaET
Bcenennyno.

l.1.AcTpoHOMUS HaIUX JPEBHUX
MIPEIKOB.

1.2.ActpoHomMus IPEBHUX
100705320007 20005078

1.3. Knasguit  Iltonmemenn  —
co3J1aTeIb TSCOPUH Heoa.
1.4.«OcTaHOBUBIINHA Conie,
caBuHyBIIUK 3emnto» - Hwukomaii
Konepnuk

1.5. Hdxopaano bpyno. Tuxo
bpare. HabGmiogenuss 1 OTKPBITUS
INanunes. Morann Kerutep, Heroton
— co3xgareau Mmoaenn CoitHeuHOH
cucrembl. Buneam ['epmens —
OCHOBOTIOJIOHUK 3BE3THON

ACTPOHOMHH.

TectupoBanue

Pa3gesn 2 AcrpoHomMHnuyecKHue
HAOJII0IeHUSA
2.1.3Be31H0€e HEOO HAT HAMU.

Penkue m HeOOBIUHBIE SIBJIEHHUSA HA

3ammuTa npoeKTa




Heoe.

2.2. Teopus ACTPOHOMHUYECKHUX
HaAOJTFOICHUH.

Yrto 1 Kak HaOII01aTh HA HEOE.

2.3. 'maBHOE Opyaue acTpoHOMA —
3TO...

3HAKOMCTBO  C  YCTPOWCTBOM
Teneckona-pedpakropa.

2.4. OcobOeHnHoctu TEXHUKU

HaOmonennit ConHna u JIyHbL.

Pazgen 3 OcHoBBI mnpakTHuec-
KOl aCTPOHOMMH.

(npunosxenue 3)

3.1.Buaumoe JBH)KEHHE CBETHUII:
CO3BE3/IMsI, CYTOYHOE JBUXKEHUE
cBeTW], HebOecHas cdepa, BaKHbIC
KpYTH U TOYKU Ha HEOECHOM

cepe.

3.2. Anpeca cBeTui Ha HeOe.
[ToxBmxHas kapTa 3B€3AHOTO Heba.
Kaptel u arnacel 3Be3gHOr0 Heoda,
KaTaJIOTH.

3.3. O6urarenu ueda. Co3Be3aus.
OOmupe CBEACHHS O CO3BE3IMIX,
UCTOPUS COBPEMEHHBIX CO3BE3/HI,
MMEHa W 0003HAuCHUsI 3BE3/I.
3ameuaTeabHbIe CO3BE3AUS
cpenHux mupoT CeBepHOTO
nosymapus Heba. bneck 3Be3n.20

CaMBIX APKHX 3BC3]I.

11

TectupoBanue




3.4. HaBuraimoHHsbI€ 3BE3/bI.
3Be3aHOE HEOO YEThIPEX CE30HOB B
cpeanux  mmpotax  CeBepHOro
nonymapusa. Coszse3guss HOxHOTO
MOJTyIIApHS.

3.5. Jlerenasl 0 CO3BE3UAX.
CooO1ieHnss W Mpe3eHTaluu 10
teme. Atnac co3Be3gun  fHa
['eBenus. Habmronenue 3a
3BE3IHBIM HEOOM.

3.6. Ilyts ConHua cpeau 3Be3.
INoanuneiil myTs ConHIA.

[ToHsATHE SKIUNTUKH, TUIOCKOCTH
SKJIUNTHUKHU, YTIIbl HAKIOHA IUIAHET
K TUIOCKOCTH OJKJHUITHUKW, TOYKHU
BECEHHETO u OCEHHET0
PaBHOJICHCTBHUSI.

3.7. IBmxxenue u paszpl JIyHbI.
[Tonsitue a3 JlyHbl, HOBOJyHHE,
nepBas

YETBEPTh, MOJHOIYHHUE, TTOCICAHSISA
YETBEPTh.

CUJICPUYECKUM M CUHOJIUYECKUU
MecsIII.

JIyHHBIE U COJIHEUHBIE 3aTMEHUS.
VYciioBusi HACTYIUIEHUSI 3aTMEHHIA,
BUJIBI  3aTMEHUW  (cooOIIeHus,
MIpEe3CHTAIUN ).

3. 8. Kanennapwu.

Cuer BpeMEHH H  KaJlEHIaphb,




pUTMBI B  IpUPOJE, JAPEBHHE
KJICHIApH, JyHHBbIM KaJleHIaphb,
JIYHHO-COJIHEYHBIA U COJTHEYHBIN
KaJICHJAapU, WX JOCTOMHCTBA W
HEJIOCTATKH, COBPEMEHHBIN
KaJleHaph (COOOIIeHUs U
MIpEe3CHTAIUN ).

3.9. MHckyccTBEHHBIE  CITyTHUKH
3eMIIH.

IlepBbIli UCKYCCTBEHHBINM CIIyTHUK
3emuH, MepBbId KOCMOHABT 3€MIIH
- IOpuii Tl'arapun, coBeTckas u
COBPEMEHHAs! KOCMOHABTUKA

(cooO1IeHNs 1 TPE3CHTAIINH ).

Paznen 4. Cpeau 3Be3n u
l'anakTuk.

4.1. 3BE3HI.

OcHOBHBIE CBEJCHHSA O 3Be3/ax,
IBET M  TeMIeparypa  3BeE3,
paccTosiHue hi(o) 3BE3,
KJaccupukanus 3BE3/,
CIIEKTpaJIbHBIC XapaKTePUCTHKU
3Be3n, CoiHie — Ommkaimas
3BE3/a.

4.2. I'amakTHkKa.

OOmue cBelleHHs O raJlakKTHKaX,
KJIaCCU(UKAITHS rajaKTHK,
CIIMpajbHbIE rajJJakTHKH,
INanmaxtrka Mneunsiii [1yTs.

4.3. Bcenennas. boibiiioii B3pbiB U

3anmra npoeKTa




pacmpenue BeenenHo.

Uro Takoe BcenenHas u ee
ctpoenue, ConHeuHas cuUcTEMa,
CKOIUIEHUE TaJlaKTHK, SYEUCTas
CTPYKTypa Bcenennoii, reopus

bonwroro B3peiBa.

Pa3pean 5. CoirHeuHasl cucTeMa.
5.1. IInaHeTsl.

OO6mme cBeAeHHUS O IUIaHETax
ConHeyHON CHCTEMBI, CTPYKTypa
ConnaeyHoM CHCTEMBI,
KJIacCU(UKAITHS JIAHET,
aCTPOHOMHUYECKUE CUHULIBI,
CpaBHUTEJbHBIC pa3Mephl IUIAHET U
Conniia, TIaHEThl 3eMHOM TPYIITIBI
u MJIAHETHI TUTaHThI,
CpaBHUTEIIbHAS  XapaKTEPHUCTHUKA
TIJIaHET.

5.2. Jlyna.

EcrecTBeHHBII COyTHUK 3eMJH,
TEOpUU MpOUCXOXaeHus JIyHbI,
obutue cenenust o Jlyne, nyHHas
KapTa, MOBEPXHOCTh JIyHBI,
BHyTpeHHee  cTpoeHue  JIyHbl,
JYHOTPSICCHUS W  MHUHEPAJIOTHsI.
CamocTosiTenbHast paboTa ¢ KapToi

Jlynsl. (Ilpunoxenue 5)

CamocrosTenbHas

pabora.

Paznen 6 Konkypc mpe3seHTanmi
«Ilmanerst CosiHeuHOH

CUCTEMBD).

3amnmTa npoeKTa




6.1. Kak npaBHJIBHO COCTaBUTh
MPE3EHTALUIO.

6.2.IlpaBwia nonbopa mMaTepuaaoB
JUTSI TIPE3CHTALIH.

6.3. 3amura ITPOEKTOB.

(mpuioxenue 4)

8. | Pa3nen 7. 1 1 2 CoBMecCTHBIN
Hrorosoe nosropenue. aHaJIU3 U
7.1.IlonBenenue WUTOTOB 1o camoaHayu3 padoT.
nporpamme. ®doToanbooM.

¥YyacTre B UTOTOBOM ITPOBEPKE

MPAKTUYECKUX 3HAHUM (YTO U Kak
HaOII0J1aTh Ha HeOe, HAaXOXKICHHUE
3aJIaHHBIX CO3BE3AMl U OOBEKTOB

Ha 3BE3JIHOM HeOe).

Hroro : 25 11 36

Coaep:xanue y4e0HOr o mjiaHa

BBenenue (2 yaca)
Teopus. Llenu, 3agaun u cTpykTypa Kypca. TexHuka 6€301MacHOCTH.
IIpakTuka: BuktoprHa « ACTpOHOMUS ISl MAJIEHBKUX. (TPUIIOKEHUE 2)
Paznen 1. YenoBek oTkpbiBaeT BeesieHHy0. (5 4acoB)
Teopus. 1.1. ActpoHOMHS HAIIMX TPEBHUX MPEIKOB.
1.2. AcTpoHOMUS IPEBHUX LIUBUIIU3AIUN.
1.3. Knapauii [1Tonemeit — co3garens Teopun Heba.

1.4.«OcranoBuBmui CoiHie, ciBUHYBIINN 3eMito» - Hukomaii Konepauk

1.5. Ixopnano bpyno. Tuxo bpare. Habmonenus u otkpsitust ['anunes. Moranu
Kemep, HetoToH — co3narenu moaenu ConmHedHoM cucteMbl. Buibsm ['epiiens —

OCHOBOIIOJIO?KHHK 3BC3I[HOI?I




aCTPOHOMUH.

IIpakTuka: Tect «YesioBek U OTKpbITUA BeesieHHOH»

Paznen 2. AcrpoHoMuveckue HaOM0aeHus.(4 yaca)

Teopus: 2.1.3Be3qH0€ HEOO Ha HaMU. Penkrie 1 HEOOBIYHBIE SIBJICHUS Ha HeOe.
2.2. Teopus actpoHOMUYECKHX HaOmoAeHW. UTo 1 Kak HaOM0AaTh Ha HeOe.
2.3. I'maBHOE OpyiH€ aCTpOHOMA — 3TO...

3HAKOMCTBO C YCTPOMCTBOM TEJECKOMa-pepaKTopa.

2.4. OcobenHocTtu TexHuku Haomoaenuit Connua u JIyHbl.

IIpakTuka: 3amura MpoeKTa « ACTPOHOMHYECKUE HAOIIOICHUS.

Paznen 3. OcHoBbI pakTHYecKoii acTpoHoMuM. (114acoB)
Teopus:

3.1.BugumMoe JABMKEHHE CBETWJ: CO3BE3/Ms, CYTOYHOE JBWKEHHWE CBETHI,
HeOecHast cdepa, BayKHbIE KpYT'M M TOUKU Ha HeOecHoM cdepe.

3.2. Anpeca cBeTu Ha Hebe.

[TonBrxHas kapTa 3Be3qHOr0 HeOa. KapThl 1 aTiiackl 38e31HOTO HEOa, KaTaJIOTH.
3.3. O6utarenu Heba. Co3Be3ausi.

OOmme cBeneHUs O CO3BE3NUSX, MCTOPHUS COBPEMEHHBIX CO3BE3/IMM, MMEHA U
0003HAYCHHS 3BE3]]. 3amMeuaTeNbHbIE CO3BE3IUs CpeaHuX mHpoT. CeBepHOro

noJiymapus HeOa. bieck 38e31.20 caMbIX SIPKUX 3BE3/I.

3.4. HaBuranmoHHBbIE 3BE3/IEI.

3Be31HOE HEOO YETHIPEX CE30HOB B CpelHUX MMHpoTax CEeBEpHOro MOIyILIAPUS.
Co3seznus FOxHOro nosymapus.

3.5. JlereHnbl O CO3BE3AUSX.

CooOmieHuss W TMpe3eHTaluM 10 Teme. Atiac co3Be3quil fHa ['eBenus.

Hab6mronenue 3a 3BE34HBIM HEOOM.



3.6. Ilytp Comnnua cpenu 3Be31. I'oauunblii myTh ComnHia. [loHATHE SKIUNTUKY,
MJIOCKOCTH JKJIUIITUKHU, YIJIbl HAKJIOHA TUIAHET K TUIOCKOCTH SKJIMOTHUKH, TOYKH
BECEHHET0 U OCEHHETO PaBHOJICHCTBUSI.

3.7. JIswxenue u ¢asnl JIyHbI.

[Toustue a3 JlyHsl, HOBOJIyHHE, TEpBas YETBEPTh, MOJHOJIYHHUE, MOCIEIHSS
YETBEPTh. CUACPUUYECKUM M CUHOJAWYECKHM Mecsl. JIyHHbIE M COJIHEUHBIE
3aTMEHUsI. YCJIOBUS HACTYIUICHUS 3aTMEHHMH, BHUIbI 3aTMEHUN (cooOlieHus,
IPE3EHTALUN ).

3. 8. Kanennapuw.

Cder BpeMEHM U KaJICHIAapb, PUTMBI B TMPHUPOJE, APEBHUE KaJICHIAapH, JIYHHBIN
KaJICH/Iapb, JIYHHO-COJHEYHBI M COJIHEUHBIM KaJICHAApU, UX JTOCTOMHCTBA U
HEJ0CTAaTKH, COBPEMEHHBIN KajJeHAaph (COOOIIEHUS U PE3EHTAIUN ).

3.9. UcKyCcCTBEHHBIE CITyTHUKH 3EMIIH.

IlepBblii UCKYCCTBEHHBIN CIYTHUK 3€MJIM, MEPBbIA KOCMOHABT 3emiu - FOpwuii
["arapuH, coBeTcKasi U COBpeMEHHasi KOCMOHABTUKA (COOOLIEHUS U TPE3EHTALIUN ).

IIpakTHKa: cCOOOIIEHNUS U PE3EHTAIIUY 110 TEOPUH pa3jena.

Pa3nen 4. Cpenu 3Be31 u I'ajtakTuk.(5 yacos)
Teopus:

4.1. 3BE31EI.
OcHOBHBIE CBEJICHUS O 3B€3/1aX, IIBET U TeMIlepaTypa 3Be3/l, pACCTOSHHUE JI0 3BE3/,
KJaccuuKaIs 3Be3J, CHEKTPaJIbHBbIC XapaKTEPUCTUKH 3BE3]l, TEPMOSICPHBIC

peakiuu B Hepax 3Be3 1, ColHile — Onvpkaiinas 38e3/a.

4.2. I'anakTuka.

OOuue cBeleHHS O TalaKTUKaxX, KilacCcu(UKalus TallaKTUK, CHIHUpPaJbHbIC
ranaktuky, ['amaktuka Mueunsrii IlyTh, 0OO3HaUYeHHE TalaKTHK Ha 3BE3JHOM
KaprTe.

4.3. Bcenennas. bosbmioi B3peIB U paciiMpeHue BeereHHom.



Urto takoe BcenenHas u ee crpoenue, CoaHeyHas cUCTeMa, CKOIUIEHUE TAIAKTUK,
SIYEUCTasi CTpyKTypa BceneHHol, TeMHast MaTepusi U TEMHasl SHEPTUsi, OTKPBITUE
pacumpenus Beenennon, Teopus bonapmoro B3pbiBa.

IIpakTHKa: COOOIIEHUS M TIPE3CHTAIIMH 10 TEOPUHU pa3jiena.
Paznen 5. CoaHeunas cucrema. (4 yaca)

Teopus:

5.1. ITnaneTsl.

O6mme cBenenus o MiaHerax ColHEYHOW cucTeMbl, CTpyKTypa CoiaHeYHOU
CHUCTEMBI, KJIacCU(UKaIUs IUIAHET, aCTPOHOMUYECKUE €AUHUIIBI, CPABHUTEIbHbBIC
pasmepsl wiaHetr u ConHIA, TUIAHEThl 3€MHOW TPYNNbl W IUIAHEThl THUTAHTHI,

CpaBHHTEJIbHAS XapaKTEPUCTHKA TIJIAHET.
5.2. JIyHa.

EcTecTBeHHBII CIyTHUK 3€MIIM, TEOpUU NpoucxoxaeHus JIyHbl, o01mue cBeaeHus
o Jlyne, nmyHHas kapra, HOBEepXHOCTH JIyHbI, BHyTpeHHee cTpoeHue JlyHsl,

JYHOTpsiceHus1 U MuHepanorus. CaMocTosTelbHast pabota ¢ kapToi JIyHbI.

HpaKTI/IKa! CamocrosTenpHas pa60Ta 110 IUIAHETaM COJIHEYHOM CHCTEMBI H

paboTa c xkaproit JIyHsl. (IpuiioxkeHue 5)
Paznen 6. Konkypc npesenranuii «Ilnanersr CosiHeuHOI cucTeMbl». (34aca)
Teopus:

Konkperuzanusa matepuana no mianeram ConHeyHoil cuctemsl. OO1IMe cBeeHuUS,
ctpykrypa CoOJHEYHOW CHUCTEeMBbl, KiacCU(UKAIUs IJIaHET, ACTPOHOMHUYECKHE
€MHUIIbI, CPAaBHUTEIIbHBIC pa3Mephl MiaHeT U CoJHIa, IAHEThl 36MHON TPYIIIbI

Y TUTAHETHI TUTAHThI, CPABHUTEIIbHAS XapaKTEPUCTHKA IIIaHET.
IIpakTuka: 3amuTa OpOEKTOB. (MIpUIoKeHUE 4)

Paznen 7. UrTorosoe moBropenue. (2 yaca)



Teopus:
[TonBeneHre UTOroOB MO MPOrpaMMme.

IIpakTuka: Ydactue B UTOIOBOM MPOBEPKE MPAKTHUYECKUX 3HAHMM (UTO M Kak
Ha0II01aTh Ha HeOe, HAXO0XKJACHUE 3aJaHHBIX CO3BE3AMM U OOBEKTOB HA 3BE3HOM

Hebe).

Ils1anupyembie pe3y/ibTaThl.

JIMYHOCTHBIE:

OCO3HAaHUWE JIMYHOW OTBETCTBEHHOCTH 3a Hallly IJIAHETY;

® 3HaHHWE OOIIEH KAapTUHBI MHUpPA B €IUHCTBE U PA3HOOOpA3UU MPUPOIBI U
YEIIOBEKA;

® pa3BUTHE JIIOOO3HATEIBHOCTH.

e (opMHpoBaHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUU U
COTPYAHUYECTBE CO CBEPCTHUKAMH, JE€TbMHU CTapIIEro BO3pPACTa, B3POCIBIMU B
npoliecce 00pa3oBaTeNbHON AESTEIHHOCTH.

MertanpeamerHble:

® yMeHHE paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU UH(POPMALIHH;

® COCTaBJISITh PaccKasbl, COOOIICHUS, UCTIONb3YS PE3YIbTaThl HAOIIOEHUH,
Marepuail JONOJHUTEIbHOU JINTEPATYPHhI;

® OBJIAJICHUE COCTABJSIONIMMHU  HCCIIEIOBATEIbCKOW M IPOEKTHOMN
JEATENBbHOCTH,

®CTaBUTH BOIPOCHI, HAOJI01aTh, TPOBOUTH AKCIIEPUMEHTHI,

e(hUKCHUPOBATh PE3yJIbTaThl HAOJIOJICHUM, JeJIaTh BBIBOJbLI U 3aKJIIOUCHUS,
OOBSACHATD,

®J0Ka3bIBaTh, 3alIUIIATh CBOU UJEU; YMEHUE OPraHU30BaTh CBOIO YUEOHYIO
NEATENbHOCTD:

®OTpEIEIATh 1eNIb paboThl, CTaBUTHh 3aJa4d, TJIAHUPOBATH — OMPEACIAThH

MOCJICIOBATEIHLHOCTD JIEHCTBUI U TPOTHO3UPOBATH PE3YJILTATHI PpaOOTHI.



eyMEHHE CJIyIIaTh M BCTYNaTh B JWAJOT, Y4aCTBOBATh B KOJUICKTUBHOM®
00CyXICHUH TPOOIIEM.

IIpeamerHbIe:

OO6yu4aronuecst OyayT 3HaTh: YTO U3Y4aeT aCTPOHOMUS,

e 00IIME CBEACHMS O CO3BE3IMAX,

e spkue 3BE37bI co3Be3aMs bonpmas Menseauna,

e ctpoeHue ConHeuHou cuctemsl, ['anaktuku u BeenenHoi,

® OCHOBHBIE DJIEMEHTHI HeOeCHOU chephl, HEOECHBIN PKBATOP U MEPUJIUAH, ®
IUIOCKOCTh TOPU30HTA; €IUHUILI u3MepeHus pacctosuuii B Conneunoit Cucreme,

e 00IIME CBEJCHUS O 3BE3/1aX,

® ACTPOHOMHYECKHE OCHOBBI U3MEPEHHUS BPEMEHH,

e JTyHHBIC (Da3bl,

® Kak MPOBOJUTH aCTPOHOMHUYECKHE HAOTIOICHNUS,

® 3JIEMEHTHI TUIAHETHBIX OPOHUT,

e KJIacCU(pUKALMIO TUIAHET,

® BUJIbI TEIECKOTMOB.

Oobyyamuecss OyayT yMeTh:

paboTaTh C KapTaMH U TJ1I00ycamMu 3BE3IHOTO Heba,

® HAXOJWThH B MJIAHETAPUU CaMbI€ U3BECTHBIC CO3BE3 U,

® HAXOJWTbh OCHOBHBIE CO3Be3/11sI CEBEPHOro MOJyIIAPUS;

e opueHTHUpoBaThecs 10 IlonsapHou 3Be31€.

Crnoco0b1 onpeaesieHUs: pe3yJIbTATUBHOCTH:

* [IeJJarornyeckoe HalII0ICHUE;

* [MEJAaroru4ecKMid aHaldu3 Y4yacTUs B MEPONPUATUAX, 3aHATUAX B

KOMITBIOTEPHOM KJIacCe€ U BO BpeMsi pabOThl B 00CEpBaTOPUH.



BrinyckHHMK, 0CBOMBIINH NMPOTrPamMMy, 10JKeH 00J1a1aTh 00 IIUMH

KOMIICTCHIIUAMHU, BKJIIOYAKOIIIMMH B ceosi:

JInunoctHbie YYJI:

YCBOCHHE MPABUII MOBEJCHUS B IETCKOM KOJUIEKTUBE;

dbopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHUSI K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH yYaIlIUXCsl K CAaMOPAa3BUTHIO U CaMOOOPAa30BAaHUIO HA OCHOBE
MOTHUBAIIMHU K O0YUYECHHIO U MTO3HAHUIO;

¢opMupoBaHHE  LEJIOCTHOTO  MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;
dbopMupoBaHHE€ TOTOBHOCTH U CIIOCOOHOCTH BECTH JIHAJIOT C JPYTUMH
JIOJIbMU U JJOCTUTATh B HEM B3aUMOTIOHUMAHWS;

dbopMHpOBaHKE OCHOB KYJIBTYpPbI 3/I0POBbSl HA OCHOBE NMPU3HAHUS LIEHHOCTHU

ZKHU3HHU.

PervastuBubnie YVY/I:

YMEHUE CaMOCTOSITCIIBHO IIAHUPOBAaTh MYTH JOCTHIKCHUS IeJiel, B TOM
YHUCJIe aJIbTEPHATHBHBIC, OCO3HAHHO BHIOMpPATh HamoOoiee 3(dexTuBHBIC
CIIOCOOBI peIICHUS YUeOHBIX U IT03HABATEIbHBIX 33/1a4;

YMEHHUE CaMOCTOSTEIBHO OMPENENATh 1M CBOEro OOYyYCeHHS, CTaBHTh U
dbopmympoBath I ceOs HOBBIC 3a7ayd B y4u€0e M IT03HABATEIIBHOM
NEATENBbHOCTH, pPa3BUBATh MOTHBBI M HMHTEPECHl CBOEH ITO3HABATCIBHOU
NEATCIIbHOCTH,

YyMEHHE OIICHHBAaTh IMPABWJIBHOCTh BBINOJHEHUS y4eOHOW 3ajauw,
cOOCTBEHHBIC BO3MOYKHOCTH €€ peIICHUS;

BJIaJICHUEC OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, NPHUHSATHS PCIICHUH M
OCYIISCTBJICHUS OCO3HAaHHOTO BBIOOpPa B Y4YCOHOW W TO3HABATEIILHOMN

JIeSITCIIbHOCTH;

IloznaBareanubie YYJI:

YMCHHUC OIpCACIIATL IIOHATHUA, CO3AaBaThb O606H_ICHI/I${, yCTaHaBJIMBATb
aHaJIOIruu, KJ'IaCCI/I(l)I/IHI/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA H

KpUTEpUH (HarpuMep, MPU OKa3aHUU TEPBOIMl TMOMOIIM), YCTaHABJIUBATh



MIPUYUHHO-CJIEJCTBCHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYXKICHHE,
yMO3aK/Il0ueHUe (MHAYKTUBHOE, JIEAYKTHBHOE M MO aHAJIOTUHU) U JenaTh
BBIBOJIBI,

¢ OCBOCHHE IPUEMOB JECUCTBUM B UYPE3BBIYANHBIX CUTYalIUX;

Komvmyuukatupabie YYJ1:

e YMEHHME OpraHHW30BbIBaTH Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO
JESTENBHOCTh C YUUTENIEM U CBEPCTHUKAaMU; paboTaTh MHAMBUIYALHO U B
rpynie; GopMyJupoBaTh, ApryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

e DPAa3BUTHE KOMIETEHTHOCTH B OOJACTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI;

e YMCEHHME B3aUMOJCHCTBOBATb C OKPYXXAIOIIMMH, BBIIIOIHATH pa3IMYHbIC

COLMAJIbHBIC poJin Ipu OKa3aHHUuH HCpBOﬁ ITOMOIIH.



Baok Ne 2. Kommieke oprann3aliuOHHO-TEIarorn4ecKnx ycaoBuil
peajiu3aluu AONOJHUTEJIbHON 001Ie00pa3oBaTeIbLHOM 001Iepa3BUBaIONICH
NMPOrpaMMbl €CTECTBEHHOI HANPABJIEHHOCTH

«Yepe3 TepHUM K 3Be31aM»

Kanenaapusbliii yueOHbIH rpapux
KonudecTtBo yueOHbBIX Henenb- 36 Henenb
KonuuectBo yueOHBIX HEH — 36 yUeOHBIX THS
[IpoaomKNUTENBHOCTh KAHUKYJI — KAHUKYJIBI ¢ 1 uroHs 1o 31 aBrycra.
Jlata Hayasa 1 OKOHYaHUs y4eOHBIX IIEPUOJIOB - Hayalo 3aHATUl 1 roga oOy4yeHus

c 1 cents6ps o 31 masl.

YcaoBusi peaju3any NporpaMmbl
MarepuajibHO-TeXHHYECKO0e o0ecreyeHre MporpaMmbl

3ansaTusa 1o nporpamme «Yepes TepHHHM K 3BE3/1aM» IPOXOIAT B KaOWMHETE
(bU3UKH, OTBEYAIOIIEM CAaHUTAPHO — TMTUEHUYECKUM TPeOOBaHUSAM, TJI€ UMEETCS
Xopoliee JAHEBHOE W BeuepHee ocBelleHre. KaOuHeT ocCHaIleH MOCaJOuYHbIMU
MECTaMH 110 KOJIMYECTBY yUYallluXcs, pabouyuM MECTOM IeJarora.

[Tmomanar kabuHeTa IOCTATOYHA JJIsl MPOBEACHUS 3aHATHM ¢ rpynmoit 15
yenoBek. Pabounme MecTta OpraHu3oBaHbl TAakKuM 00pa3oM, YTOOBI ydaluecs
CUJICJIH, HE CTECHSIS IPYT APYra, 3a KAKIBIM 3aKPEIICHO ONPEIeIEHHOE MECTO.

[[IkonpHAast JOCKa WUCHOJNB3YyETCS sl JAEMOHCTpPAlMA CXEM, 3CKHU30B,
pucyHnkoB. MmeeTcss HOyTOYK, MPOEKTOp, MPUHTEP, 3BYKOBBIC KOJOHKH, ITKA(BI

TSl TPUOOPOB, KOJUICKIIMI U IUIAKTUYECKUX MaTEPUAJIOB.

Ilepeuenn o0opyaoBaHuUA.

(B pacuete Ha 15 yuamnuxcs)

Ne i/ HanmeHnoBanue KosmnuectBo
1 Cron 8
2 Cryn 15
3 [Ixad n1s mpuOOpoB 1aOOPaTOPHBIN 1
4 [xad ans KOMIEKIUN 1 TUAAKTHIECKIX 1
MaTepHaJIOB




5 riodyc 3emin Gu3ndecKuit 1

6 KapThl 3B€3HOTO HeOa 2

7 aCTPOHOMUYECKUE 5

KaJICHJIapu
HepequL TCXHUYICCKHUX CPEACTB
Ne n/m HaumenoBanmue KoauuecTBoO
1. HoyTtOyxk 1
2. [IpoekTop 1
3. Okpan 1
4. 3BYKOBBIE KOJIOHKH 1 KOMIUIEKT
3. [IpunTep 1
6. ®doToanmnapar 1
NudpopmanuonHoe odecrnedeHue
[Tonxmrouenue k cetu HTEpHET.

Ne i/ HaumenoBanmne KoauuecTtBo
1. BuyeodunbMbl 110 TEMAaTHKE
2 JIMCKH, ayIMOKaCcCEThI IO TEMATHKE

Metoanueckoe odecneyeHue Kypca

VYuyanuiics mpoaBUraeTcs mo o0pa3oBaTeIbHOMY MapuIpyTy nocreneHHo. Kaxmas
NocJIeayroIIas TeMa 6a3upyercsl Ha MOJIYYEeHHBIX paHee 3HaHHUAX, YMCHUSX,
HaBbIKaX. OCHOBHBIE TPUEMBI PAOOTHI MHOT'OKPATHO TIOBTOPSIIOTCS B TCUCHUE
y4eOGHOro roja.

s peanu3amnuu JOTIOTHUTEIIbHOM 001eo0pa3oBaTeIbHOM
oOmepa3BHBaIONIed MPOrpaMMbl UMEIOTCS HEOOXOIUMBIE:

TEMaTHYECKHE ITalKH U aJIbOOMBI;

METOIUYECKHE YKa3aHUs MIPH BHITIOTHEHUN NMPAKTUICCKUX 3adaHUM;

METOAMYECKOE IMTOCOOHE MO BHITIOJHEHUIO TMPOCKTA.

JlnmakTHyecKknui MaTepuat:

HaIBSIAHBIC TOCOOMS: aTiiac 3B€3AHOr0 Heba, yueOHbIe TIaKaThl, y4eOHUKH,

CIPaBOYHAsI JIUTEPATYPA;

HHCTPYKINHOHHO — TCXHOJIOTHYCCKUC KAPTHI 110 IIPAKTUYCCKHUM 3aHATHUAM




TUIAKTHYECKUE 3aJaHus (PEIICHHEe CHUTYAaIlMOHHBIX 3aJiady; TEeCThl IO
pasjenam; 3aJlaHusl J1JI TeKYIIEro KOHTPOJIS 3HAHUHN ydaIuxcs);
CrielMaJIbHasl U METOJUYECKAs JIUTEPATypa M0 aCTPOHOMUMU;

QJICKTPOHHBIC IIPC3CHTAINH 110 pa3aciiaM IIporpaMMBlI.

DopMbI ATTECTALUU.

[lonBeneHne WTOroB 1O pe3ysibTaTaM OCBOEHUsS MarTepuajla JIaHHOMU
nporpaMMbl MPOXOJAUT B (GopMe 3a4eTHOM paboThl (TECTUPOBAHUE) M 3AIIUTHI
TBOPYECKHUX MPOEKTOB (MHAUBUYyaTbHBIX U KOJJIEKTUBHBIX).

[IpoMexXyTOUHOE TECTUPOBAHUE MPOBOAUTCA MO OKOHYAHUHU MU3YyUYEHUS TEM.
(ITpunoxenue 2).

HUroroBoe TecTupoBaHWE TPOBOJUTCS IO OKOHYAHMHM  OOyYCHHUS

(ITpunoxenue 3).

@®opMbI NOABEACHUS UTOTOB PeAJIN3aUUH JONOJHUTEIbHOI
001eo0pa3oBaTeIbHOI 001Iepa3BUBAIOIIECH POTPAMMBI
Hrorosast arrecranusi.
OueHouyHbIe MaTepHAJIbI

JlnarHocTUKa pe3yJIbTATUBHOCTA OCBOEHHUSI MPOrpaMMBbl OCYILECTBIISIETCS
Yyepes3 UCTOb30BaHUE PAa3HBIX (POPM U METOJIOB:

TEKyIIMA KOHTPOJIb 3HAHUU B MPOLECCE MHAWBUAYAIBbHOW WA IPYNIIOBOU
Oecennl;

HaOJII0/ICHKE 32 yYalllUMCs Ha 3aHATUH (MPSIMOE, KOCBEHHOE);

UTOTOBBIN KOHTPOJIb YMEHHUI U HaBBIKOB MPHU aHATN3€ PaOOTHI.

Pe3ynbTaTUBHOCTH ~ 00pa3oBaTEIbHOM  JICSITEIBHOCTH  ONpPEACsIeTCS
CIIOCOOHOCTBIO YYAIIMXCSA HAa KaXJAOM d3Tare paciiupsTh KPyT 3a7ad Ha OCHOBE
UCIIOJIb30BAHUS MOJIyYEeHHOM B X0/€ 00yueHUs UHPOpMalud, KOMMYHUKATUBHBIX
HAaBBIKOB, COI[MAIN3AIIMU B OOIIIECTBEHHOU KU3HHU.

OCHOBHBIE KPUTEPUHU OIICHKU PabOT ydaluxcs:



Teopernyeckue 3HaHMS (MO OCHOBHBIM pasjieiiaM ydeOHOTO

IPOrpPaMMBI);

IIPAKTUYECKUX 3aJaHUM;

Brnanenue cnenuanbHON TEPMUHOJIOTHEN;

[IpakTHyeckre yMEHHUS U HAaBBIKH, IPEAYCMOTPEHHBIE IPOTPaMMOii;

I/IHTCpCC K 3aHATHUAM B JCTCKOM O6’beI[I/IHeHI/II/I.

TBOpUYECKHE HABBIKH;

YMeHue noadupaTh U aHAIM3UPOBATh CHEIHUAIBHYIO JIUTEPATYpy;

I1JIaHa

YMeHue nojib30BaThCs KOMIIBIOTCPHBIMH UCTOYHUKAMU HH(I)OpMaHHH;

YMeHure oCyIecTBIsATh yUeOHO - UCCIEA0BATENbCKYIO padoTy

YMenue CJIyInaThb M CJbIIATL II€aarora

YMeHue BBICTynaTh Mepel ay AMTOPUEH

YMeHue BecTu IMOJICMHUKY, YIACTBOBATH B TUCKYCCHUH,

YMeHue opranuzoBaTh CBo€ pabouee (yueOHOE) MECTO

[IprumeHeHne OMy4YeHHbIX 3HAHUM U YMEHHUM NPU PELICHUU U BBIIIOJHEHUU

Hagblku coOnrofeHus B mpoLecce AeATeIbHOCTH MPAaBUI 0€30aCHOCTH

O(I)OpMJIGHI/IC " 3aluTa IIpC3CHTAaIluH.

MeTtoauueckoe odecrniedeHHe MPOrpaMMbl

Ne HazBanue MarepuaJjbHO- ®Dopmbl, MeTOABI, IPUEMBI | DopMa
n/m | pasjgena, TeMbl TeXHHYecKoe o0y4eHus nojaBeAeH
OCHALLlEHHeE, us
AUAAKTHKO- HUTOI0B
MeTOINYeCKU
MaTepuaJ
1 Bsenenue Nuctpykuuu o Th VYuye6Hoe 3aHsTHE. Camocros
KoMmbroTep, sKpaH Ormpoc, o6cykaeHue. TeNbHas
pabota
2 Pasznmen 1. Yenosexk | [Ipesenranus, GuiibMm. Y4eOHOe 3aHsITHE. TecTupon
OTKPBIBAET Tabnuiel, 1aboparopHoe | CroBecHbIE METOJBI: paccKas, aHue
Bcenennyto. o0opyoBaHue, 00BsICHEHHE.

JIe3.CpeICTBA

JleMOHCTpallMOHHBIE:  TOKa3
00pas3IoB ¥ MPUEMOB PAOOTHI
c MHCTPYMEHTOM.
PenpoayKTUBHBIN.

Komneiotep, 9KpaH.




Komnbsrorepnas
npe3enTanus. JlabopaTopHbie

paboTHI .
Pa3nen 2. [IpesenTanus, YyebHOE npaktuyeckoe | Jloknan ,
ACTPOHOMHYECKH | JAEMOHCTpALIUS 3aHATHUC. [TpoektHas | poTooTye
¢ HaOJII0ICHUS. PUCYHKOB, TAOJIHII. JIeSITeIIbHOCTb. T.
Pacckas, jemMoHcTpalus.
Pa3nen 3. Buneoponuku u ®opma  3aHATHA:  Jekuus, | Tectupos
OCHOBBI MpPE3eHTALUN, TAOIUIIBL. | TPAKTUYECKUE 3aHATUS. | aHUC
MPaKTUYECKOU MerToibl u MIPUEMBI
ACTPOHOMHHU. 00y4YeHHS: CIIOBECHBIH,
HarnAAHbINA,
[Ipuémer:  Oecema, moOKa3s,
00BsICHEHHE.
Paznen 4. Cpeaun CiioBecHBIE: pacckas 0 YuyebHO - mpakthyeckoe | Temaruue
3Be3] U ['aJlakTHK. | KOMIIO3HIITMOHHOM 3aHITHUEC. CroBecHbIC: | CKHE
MOCTPOEHUH PaboT, O pacckas 0 COCTaBe | KPOCCBOP
3aKOHAX KOMITO3UIIMH. l'amakTHkH. JIBL.
JleMOHCTpaIMoOHHBIE: CoOBMECTH
IIpocmoTp BHAECOpOIHKA, oL
aHaIN3 B
caMoaHa
u3 paborT.
doToannb
OM.
Pa3nens Buneoponuku n ®opma  3aHATHA:  Jiekuus, | Tectupos
Conneunas Mpe3eHTAlNU, TAOMUIBL. | IPAaKTUYECKUe 3aHATUS. | aHUE
CHCTEMA. Meronsl u IIpUEMBI
00y4YeHUs: CJIOBECHBIH,
HarnsgHbIA,
[Ipuémer:  Oecema, moOKa3s,
00BSICHCHHE.
Paznen 6. Komnsrorep, 3kpaH. 3aHsTue- TBOpueckuii | [Ipesenra
Konkypc Nnmoctpanuu u npoekT. CIIOBECHbIE METOJbI: | LU,
Mpe3eHTalnN TOTOBBIE U3JIEIHA. 00BsACHEHHE. CEMHUHap.
«IInaneTsl HNHCcTpyMEHTHI, JlemoHcTpanmonneie:  mnoka3 | doroorue
ConneyHoi MaTepuaisl JUIst dopM U  mpueMoB  UX | T.
CHCTEMBbI». BBITIOJIHEHUSI TIPOEKTA, HM3TrOTOBJICHUS.
TEXHOJIOTMYECKHUE KapThl. | PenpoayKTUBHBI.
Paznen 7. PaGoTs! yuamuxcs, KoHTpoJb 3YH 3ayeTHas
Htorosoe TeKkcTbl UTOrOBOMU pabora:
MMOBTOPEHHUE. aTTeCTalluu. TECTUPOBA

HHC




CIIUCOK JIMTEPATYPBHI.

Js yunress:

1.bubmuoteka «IlepBoro ceHTsi0ps» Ne30. Ypoku pusuku u acCTpOHOMHH K
pa3IHUKAM.

2. Boponnos — BenpsasmunoB b.A. Actponomus 11 kimace. — M.,
[Ipocsewmenue, 1990.

3.3acoB A.B. Actponomus 11 kiacc. - M., [Ipocsemenue, 2001.

4. 3urens D. C. Uto u kak HaOm01aTh Ha 3B€31HOM Hebe, 1979.

5. MyxuH JI. Mup actponomuun. — M., Monogas reapausi, 1987.

6. [Tannekyk A. «McrTopus actponomumn». —M., Hayka, 1976.

7. llepensman S.M. 3anumarenbHas actpoHomusi. — M., Momnogaas
reapausi, 1996.

8. LIBetkoB B. Kocmoc. Ilonnas sHiukinoneaus. — M., 9kemo,2008.

9.9HIMKIIONEAMYECKUI CclIoBaph I0HOTO acTpoHoma. —M., Ilenaroruka,1986.

10. DHumkonenus qis aere. Actponomusi. — M., ABanrta +, 2004.

JIs yyammxcs:

1.JleTckast sHIMKIIONEAUST «ACTPOHOMUS U KOCMOC». — M.: PocmaH,2010

2. Ilepensman f.U. «3annmarenbHas actpoHoMus», -/1.: BAIL, 1994

3. MimrocTprpoBaHHast SHIHUKIONEANS «3Be3THOE He00». Mup
OHuuknoneauid. ABanta+, M.: Actpeins, 2009

4. UnmoctpupoBaHHas SHIUKIIONEeAusA. ActpoHomus. M.: PocmaH,2010

5. DHumkIoneaus s aere. Acrponomusi. — M.: ABanra+, 2004

HNuTepHer-pecypcenl

1. [TonHBIA MyTbTUMEANNHBIA KYpC «ACTPOHOMUS.

2. Buneodunbmbl «["amaktukay, « Taitael Beenennoi», «O6cepBaTopun u

ianetTapum», «CTpoeHue COJTHEUYHOU CUCTEMbD», «I ITaHEThI-TUTaHTBIY,

«ITporucxoxaeHue KU3HU Ha 3eMIIE.

3. DIEKTpPOHHBIE MTPE3EHTAIMH 110 BCEM paszeiaM Kypca.

4. NurepHer-pecypc «Bukunenus».



I'noccapmuit

1. Hebecnas cdepa

HebGecnasn cdepa — BooOpakaeMas cepa TPOM3BOJIBHOTO paadyca, Ha KOTOPYIO
MPOECIUPYIOTCA BC€ HEOECHBIC Tella. 3a LEHTP, B 3aBUCHUMOCTH OT MOCTAHOBKM 3a/laud MOTYT
CIIY>KUTb TJ1a3 HAOJIroAaTes

A3MMYT CBeTWJIa - Jlyra MaTeMaTHYE€CKOro TOPU30HTA OT TOYKU IOTa JI0 BEPTUKAIHHOTO
Kpyra CBeTWJa, JUOO Yrosl MeX IMONYJEHHOW JIMHUEH M JHMHHEH CKpEeleHUs IUIOCKOCTU
MaTeMaTHYECKOr0 TOPU30HTA C IJIOCKOCThIO BEPTUKAIBLHOTO Kpyra CBETHIIA.

A3UMYTBl OTCUUTBHIBAIOTCS B CTOPOHY JHEBHOI'O BpallleHUs HeOecHOM cdepbl, Apyrumu
CJIOBaMH, K 3amaJy OT TOUYKHM tora, B rpanunax ot 0° mo 360°. BpeMs oT BpeMeHU a3UMYThI
otcuuthiBatoTcs oT 0° 1o +180° k 3anmany u ot 0° mo -180° k BOCTOKY.

Bocxox - MOMEHT MepecedyeHus] CBETUIIOM MaTEMaTUYEeCKOTO TOPU30HTA, KOIrJa OHO
NEPEXOAUT U3 HEBUIUMOM YacT HeOECHOU cepbl B BUTUMYIO.

3axoq — MOMEHT NEpecedYeHus CBETHIIOM MaTeMaTH4YeCKOro FOPU30HTA MPU MEPEXO0]Ie U3
BUIUMOM TTOJIOBUHBI HeOecHOU cephl B HeBuauMyto. /st Comana u JIyHsl 3ax01 pukcupyeTcs
10 BEpXHEMY Kparo JUCKA.

Bocxoxaenue mnpsimoe — JJiMHAa Jyrd HEOECHOrO SKBAaTopa OT TOYKH BECEHHETO
PaBHOJICHCTBUSA JI0 Kpyra CKjJoHeHUsi cBeTwina. [IpsiMoe BOCXOXIeHUE — OJIHA W3 KOOPJIUHAT
BTOPOM 3KBATOPUAIBHON CHCTEMBI

BbicoTa cBeTmJia — Jqyra BepTUKaJbHOTO Kpyra (cMm. BepTukaib) MeXay TOpU30HTOM M
MECTOM CBETHUJA. BBICOTBI cunTaroTcs oT ropusonta, ot 0° g0 90°.

Bpems 3Be31HO€ — cUeT BpEMEHU B aCTPOHOMHMH, IPH KOTOPOM MPOJOJIKUTEIIBHOCTh CYTOK
NPUHATA PABHOW MEPUOAY BpAllCHUS 3€EMJIM BOKPYI OTHOCHUTEIBHO CHUCTEMBI HEMOJBHKHBIX
3Be3/1. 24M 3BE3JIHOTO BpeMeHHU paBHBI 234 50M 04c¢ cpemHero cCojlHEYHOro BpeMeHu. B moboi
MCKOMBI MOMEHT BPEMSI YHUCIECHHO PaBHO YaCOBOMY YTy TOYKHA BECEHHETO PABHOJICHCTBUS B
MecTe HaOII0ICHHUS.

Bpems JieTHee — BpeMsi, BBOJMMOE TOJIBKO Ha JIETHUM MEPUOJ] ITyTEM MEPEBOIA CTPEIIOK Ha
1 yac Bmepen B HOYb Ha MOCIEJHEE BOCKPECEHHE MapTa M Ha3aJ B HOYb HA IMOCJIEIHEE
BOCKPECEHbE OKTAOPA.

Bpemsi MockoBCKOe — BpeMsi 2-I0 4aCOBOTO Mosica, yBeJIMUEeHHOEe Ha 1 yac (JieToM — Ha 2
yaca).

Bpemsi nmosicHoe — cpejiHee COJIHEUHOE BpeMs IIEHTPaIbLHOIO0 MEpUJIMaHa YacoBOIro Mosica.
IToBepXHOCTh 3€MHOrO miapa pasieieHa Ha 24 4Jaca, KaXIbld U3 KOTOPBIX 3aHMMaeT 15° mo
JIOJITOTE.

Bpems cpeaHee COJIHEYHOE — CUET BPEMEHU, IPUMEHSAEMBI B ITIOBCETHEBHOM JKU3HU, IPU
KOTOPOM MPOJOJIKUTEIBHOCTh CYyTOK IPUHSATA PABHOW MEPUOYy BpalIEHUs 3€MJIA OTHOCUTEIBHO
MHUMOTO «cpennero CoHIa» — TOYKM HEOeCHOW cdepbl, PaBHOMEPHO IBWXKYILIEUCS I10
HEOECHOMY JKBaTOpy B Ty K€ CTOPOHY, 4TO M peanbHoe ConHile mo sximntuke. B moboit
UCKOMBI MOMEHT CpEJHEE COJIHEUHOE BpPEMs YHUCJIEHHO PaBHO YacOBOMY YINIy «CPEIHETO
ConHuay, yBeaudyeHHOMY Ha 12 yacos.

3eHUT - HaWBBICIIAs BOOOpa)kaemasi TOYKa HEOSCHOU cdepbl, HaXOAAIIasCsS Haa TOJ0BOM
HaOIroAaTes.

Hanup - Touka HeOecHOU cdepbl, HAXOMSAIIASICA TOJ TOPU3OHTOM, MPOTUBOIOIOKHASL
3CHUTY.



MaremaTnyeckuii ropu30oHT — OOJIBIION Kpyr HEOEecHOW cdepbl, MIOCKOCTh KOTOPOTO
NEPIEHINKYJIIPHA OTBECHOM JIMHUN

HebecHblii 3xkBaTOp — OOMBINONW KPYT H.C., TNIOCKOCTH KOTOPOTO MEPICHIUKYJSIPHA OCH
Mupa

KyabMuHanusi - npoxoXkJAEHUE CBETWIa 4Yepe3 HEOECHbI MepUIuaH B IPOLECCE €ro
CYTOYHOT'O JIBMOKCHUS

Ocpb Mupa — och BpalleHus: HeOecHOM cepbl

OTtBecHasi IMHMA — BEpTUKAJIbHAS JIMHUSA, MPOXOAlIas yepe3 LEeHTp HebecHOoU cdepsl (B
IIEHTpE — IJ1a3)

IMoarocsl Mupa - ABe TOUKM HeOecHOU cdepbl, B KOTOPBIX €€ mepecekaeT och Mupa, T. E.
npsiMasi, mapajijiesibHasi OCH BpalleHus: 3eMJId U TPOXOosiias yepe3 HEeHTpP cepsl.

CxJloHeHHMe — OJIHAa U3 JIBYX KOOpPJWHAT SKBATOPUAIBHOM CUCTEMBI KOOpJuHAT. PaBHseTCs
YIIIOBOMY PACCTOSIHUIO Ha HeOecHOU cdepe OT MIOCKOCTH HeOEeCHOTO 3KBaTopa J0 CBETWIA U
OOBIYHO BBIpaXKaeTcsl B rpajaycax, MUHyTax M ceKyHaax Iyru. CKIOHEHHUE MOJIOKUTEIbHO K
ceBepy OT HEOECHOTO 3KBAaTOpa M OTPULIATENIHHO K IOTY.

Co3Be3ue — y4acTok HeOa CO BCeMH BUJIUMBIMH U HEBUIUMBIMU HEOECHBIMH TEJIaMH.

DKJIUNTHUHKA - O0IBIION KPYr HEOECHOU cepbl M0 KOTOPOMY MPOXOJUT BHIAUMOE TOJUYHOE
nerkeHne CosHna. [1M0CKOCTh KIMNTUKM HAKJIOHEHA K IJIOCKOCTH HEOECHOro 3KBaTOpa MOJ
yriom 23°26°.

2. HebOecHas Mexanuka. OCHOBBI ACTPO(PU3UKH

AOeppanusi cBeTa - HM3MEHEHHE IIOJOXKEHUsA 3BE3 Ha HeOecHoU cdepe BcheicTBUE
WU3MEHEHHUSI HAIPaBIICHUS CKOPOCTH ABWKEHHS 3eMiu. Pa3nmnyaroT roJWYHYI0, CyTOYHYIO U
BEKOBYIO abeppaluu.

Amoreii — 5T0 camasi JalbHss TOYKa HEOECHOro Tela, BpAllaroIIerocss BOKPYT Halen
IUTAHETHI OTHOCHUTEJIBHO €€ CaMOM

Ancua JJMHMSI - OTPE30K MPAMOM, COCTUHSIONIMN ancuibl (Mepureil u amorei) T. €. ABE
TOYKH DJUTUIITHYECKOW OpOUTHI HEOECHOTO Tena: HamOoJiee OMM3KYI0 K IIEHTPAIbHOMY Tely U
HauboJsee yAanéHHyIO OT Hero.

ACTpOHOMHMYECKAsi eIMHMIA — BHECUCTEMHAs €IWHWLA JUIMHBI, [pUMEHsIeMas B
ACTPOHOMUHM U PaBHAs CPEAHEMY PACCTOSHMIO OT 3€MJIM JI0 CONHIA. la. € = 149,6 * 198 kM

ActpodoTomMeTpusi - pazzesl MPaKTUYECKON acTpoU3UKU, 3aHUMAIOIIUIICS H3MEpEHUEM
MHTEHCUBHOCTH CBETA, MPUXOJSIIETO OT 3BE3]] U IPYTUX HEOECHBIX OOBEKTOB.

Adeanii (amouenTp) — Haubosnee yaaneHHas oT CoJHIy TOYKa OpOUTHI HEOECHOTO Tela,
Bpaiaroiierocs Bokpyr CoJiHiia.

Bbiieck He0eCHOro cBeTH/IA - OCBEIIEHHOCTb, CO37]aBacMasi Ha IUIOIIAJKe, HOPMAIbHON K
HAIPABJICHUIO HA UICTOYHUK U3TYYSHHs U MOMEIIEHHON BHE aTMOC(EpHI.

BHeaTtmocdepHass acTpoHOMMUSI - pa3/iell COBPEMEHHOW HaOIIOAaTeIbHOW aCTPOHOMUU, B
KOTOPOM HCIIOJIB3YIOTCSI Hay4YHbIE MPUOOPHI, BHIHECEHHBIE 3a Mpeneibl 3eMHON aTtMochepsl ¢
MOMOIIBIO BBICOTHBIX OAJUIOHOB M PAKET, UCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM M MEKIUIAHETHBIX
aBTOMATUYECKUX CTAHIUH.

Bo3mynienusi HeOeCHBIX TeJ -  OTKJIOHEHHUS peajdbHBIX TPACKTOPUI HEOECHBIX TEN OT
TpaeKkTopuil (dJuIMIC, TunepoOosa, napadosa), MO KOTOPbIM OHHM JBUTAIHCH OBl B Cilyyae
B3aMMOJICHCTBHSI C OJTHUM €MHCTBEHHBIM TEJIOM.



3aTMeHune — sBICHUE, NPU KOTOPOM OJHO HEOECHOE TEJNO 3aCJIOHSET CBET OT JIPYroro
HeOeCcHOro Tena

Buaumas 3Be3qHasi BeqinunHa - be3pasmepras ¢uznueckas BEIHMUYUHA, XapaKTepU3YIOIIas
OCBEILEHHOCTh, CO37aBacMyl0 HeOeCHbIM 00beKTOM BONMM3M Habmonatens. CyObeKTHBHO ee
3HAUYCHWE BOCIPUHUMAETCS Kak Oneck (y TOYEUHBIX WCTOYHMKOB) WIH SIPKOCTh (Y
MPOTSKEHHBIX ).

AOcoJiloTHAsI 3Be3[Hasl BeJUWYUHA - 3BE3JHAs BEIMYMHA, KOTOPYIO UMeENO Obl JaHHOE
cBeTwiIo ¢ pacctosinus 10 k. Onpenensercss CBeTUMOCTBIO 00BEKTA.

Bosomerpuueckasi 3Be31Hasi BeJMYMHA - 3BE3/[HAasl BEJIWYMHA OOBEKTA, MOJy4YCHHas B
YCJIOBUSIX, KOTJIa YUUTHIBACTCSl TOJIHASI DHEPTrUs W3JyYEHHUsS BO BCEM JWAIa3oHE JJIMH BOJIH.
Hamnpumep, st 00bekTa, KOTOPbIN CHJIBHO M3JIy4YaeT B yJIbTpa(HOIECTOBOM MM MH(PpaKpacHOM
ana3oHax.

Kondurypanum niianer — BuauMble Ha HeOe B3aMMHbIE pacioiokeHus TuianeT CoHeuHON
CUCTEMBL.

JIudpauum — 310 «nokauuBaHue» JIyHbl, KOTOpPOE BBI3BIBAETCS MPUIMBHBIMU CHUJIAMH CO
CTOPOHBI 3eMJIM W TIPOSIBISIETCS B HEOOJBITOM M3MEHEHUM Tepuoja BpareHus JIyHbl BOKpYT
CBOEH OCH.

CnekTpbl — pacmupenelecHue WHTCHCUBHOCTH 3JICKTPOMArd. W3JIy4YEHUS 10  YacToTam
(nMHAM BOJH).
Teneckon - npubop, C MOMOIIBIO KOTOPOTO MOXHO HAONIOATh OTAAJCHHBIE OOBEKTHI

nyTéM cOopa AIEKTPOMArHUTHOTO U3JIy4eHUs (HampuMep, BUJUMOTO CBETA).

CyTo4HBIl mapajakce - yroj ¢ BepIIMHONW B IIEHTPEe HEOECHOr0 CBETHJIa U CO CTOPOHAMH,
HalpaBJIE€HHBIMU K LIEHTPY 3€MJIM M K TOUYKE HAOJIOJEHUS Ha 3€MHOW IMOBEPXHOCTH; MMEET
3aMETHYIO BEJIMYHHY JIMIIB U1 TeJl COTHEYHON CHCTEMBI.

IIpeneccust - MeIUIEHHOE IBH)KEHHE OCH BpalleHUs 3€MIIM IO KpyroBoMmy KoHycy. Ock
TOr0 KOHyCa HEpHEHANKYJsIpHa IJIOCKOCTH 3€MHOW OpOMUTHI, a Yrojl MEXKIy OChbl0 U
oOpasytoiei konyca paseH 23 °27'. [lepuon npereccuu paBeH IpUOTUZUTENHEHO 26 ThIC. JIET.

Hyrtanusi - HeOonpne KoJieOaHHMS 3eMHON OCH, Hajararoluics Ha €€ IMPelecCHOHHOE
JBUKEHUE U 00ycioBieHHble NpuTskeHneM CoisHua u JIyHsI.

Iepureii - Ommwxkaiiimas k 3emie Touka OpOUTHI HEOECHOTO Tela, 0OPaIAIOIIerocs: BOKPYT
3emuind, 00bIYHO JIyHBI MJIM HCKYCCTBEHHOTO CITyTHHKA 3€MIIH.

Ilepurenuii (mepuuenTp) - Ommwkaiimas Kk CojgHIY TOYKAa OpOMTHI IUIAHETHI WJIM WHOTO
HeOecHoro Tesia CoJIHEUHOU cUCTEMBI, oOpatatomascs Bokpyr CoHia

IMoka3zaTesib HBeTA - Pa3HOCTh MEXAY 3HAYEHUSMH OJiecKa 3Be3/bl B JBYX Pa3IUYHBIX
CHEKTpalbHBIX (IIBETOBBIX) HHTEepBasiax (0ObIUHO cuHeM B u sxenrom V), BblpakeHHas B
3BE3[IHBIX BEJINYMHAX.

PaBHOaeHCTBHE — MOMEHT ITPOX0K1eHU ieHTpa CoHIA B €ro BUIMMOM JIBUKEHUH YeEPeE3
TOYKH NEPECEUEHUs SKIUNTUKU C dKBaTopoM. lIpomcxoaut okono 21 mapra (Becennee) u 23
ceHTs10ps (oceHHee). B THU paBHOAEHCTBUI MPOAOIKUTENBHOCTS CBETIOI0 H TEMHOI'O BPEMEHU
CYTOK OJJUHAKOBAsl.

CosHuecTosiHAE - MOMEHT IIPOXO0KACHUS IEHTPOoM Jrcka CoJIHIIa caMOoil CEBEpHOM U caMoid
F0)KHOM TOYEK AKIUNTHUKU. [Iporcxonut okono 22 uwoHs (JIETHEE) - caMblil JJIMHHBIA J€Hb U 22
neKka0ps (3uMHee) - camasi IITHHHAS HOYb.

CrosiHue mIaHeTbl — KPAaTKOBPEMEHHAas OCTAHOBKA IUIAHETHI B €€ BUAMMOM JBUKEHUU
OTHOCHUTEJIBHO 3BE€3]1 IPU CMEHE MPSIMOTO JIBH>KEHHSI Ha MOIMSATHOE U HA00OPOT.



JKCHEHTPUCHTET - Mepa CIUIIOCHYTOCTH BJUIMIICA, OTJIMYMS €ro OT OKPYKHOCTH, IJIA
KOTOPON HKCIIEHTPUCUTET pPaBEH HYJIO. Y CaMbIX BBITAHYTHIX SJUIMIICOB (OPOUTHI KOMET)
MPUOIMKAETCA K €AMHULIE.

Jdemepuga - Tabauua KOOPAMHAT W JAPYIMX IEPEMEHHBIX ACTPOHOMHYECKHUX
XapaKTEPUCTHUK HEOECHOr0 CBETWJA, BBIYMCIEHHBIX U pAlla IMOCIEI0BAaTEIbHBIX MOMEHTOB
BPEMEHH.

DJIeMeHThbI opoOuTHI —  Habop napameTpoB, 3aal0lIUX  pa3Mepbl U

dbopmy OpOUTHI (TpaeKTOpUK) HEOECHOTO Teja, PaCIOI0KEHUE OPOUTHI B MPOCTPAHCTBE U MECTO
pacmnoiokeHus: HeOeCHOro Tena Ha opouTe.

3. CoaHeuyHas cucrema.

AJub0e10 - XapaKTEePUCTHKA OTPaKATEIbHON CIIOCOOHOCTU MOBEPXHOCTH TEJa: OTHOILIECHUE
CBETOBOTO TMOTOKAa, OTPAXEHHOTO WJIM PACCESHHOTO IMOBEPXHOCTHIO, K CBETOBOMY IIOTOKY,
najaroieMy Ha 3Ty noBepxHocTh. Hampumep, anboeno Jlyast — 0.07.

AcTepouabl — OTHOCUTEIIBHO HeOOoIbIoe HeOeCHOE Teno (KaMEHHOE MO0 MEeTaTnIecKOe)
ConHeyHOM cUCTEMBI, JBHXKYIIEecs 1o opoute Bokpyr Connua. HeznaunTensHoe 1Mo pazMepam,
9TOOBI CUATATHCS TIAHETOM.

IInanera — 3710 HeGECHOE TEIO, BpalllalolIeecs IO OPOUTE BOKPYT 3BE3/bl UM €€ OCTaTKOB,
JOCTaTOYHO MAaCCHUBHOE, YTOOBI CTAaTh OKPYIJIBIM TOJ ACHCTBHEM COOCTBEHHOW T'paBUTAIUH, HO
HEJJOCTATOYHO MACCHUBHOE U Hayaja TEPMOSACPHOM peaKkluu, U CyMEBIIEE OYUCTUTh
OKPECTHOCTHU CBOEH OpOUTHI OT TIAHETE3UMAIEH.

KapankoBasi miianera — 3To HeGeCcHOE Tello, KOTopoe oOpamaercss mo OpOuTe BOKPYT
ConHila, UMeeT JOCTAaTOYHYIO MAaccCy i TOro, 4yToObl, B OTiiMuKe OoT Majbix Tenl ConHeuHon
CUCTEMBI, TIOJI ACHCTBUEM CHJI TPABUTALIMH MOAAECPKUBATH OJIM3KYIO K chepruieckoil popmy, He
SBJISIETCSI CITyTHUKOM IUTAHETHl U HE MOJKET, B OTJIMYME OT IUIAHET, PACYUCTUTh palloH CBOEH
OpOUTHI OT APYTUX OOBEKTOB.

Kometrbl — OnenHbie HEOECHBIE OOBEKTHI, MBIKYIIHECS MO CHJIBHO BBITSHYTHIM OpOUTamM
BOm3u COJIHIIA, UMEIOIINE XBOCTEL.

MeTeopbl — 3TO YaCTUYKH MEXIUTAHETHOTO MaTepHaya, MPOXOJsiliue udepe3 armocdepy
3eMid ¥ HArpeBArOIIUECs 10 HAKAIMBAHUS TPEHUEM. DTH OOBEKTHl HA3BIBAIOTCS METCOPHBIMHU
TeJIaMHU U MYaTCs 4epe3 KOCMOC, CTAHOBSACHh METEOPaMHU. 32 HECKOJIBKO CEKYH]I OHU MEPECEKaroT
He00, cO3/1aBast CBETSIIMECS TPOIIBI.

MeTteopuThl - KOCMHUYECKHE TeJa, JOCTUTIIINE TOBEPXHOCTH 3€MIIH.

PagumanT MeTeopHOro moroka - Touka Ha HeOecHOM cdepe, B KOTOPOM MEepeceKaroTcs
BOOOpakaeMbl€ MPOIOKEHHS CBETSAIIMXCSI TPEKOB METEOPOB OJJHOTO METEOPHOT'O MOTOKA.

TepmunaTop — rpaHuila cBeTa M TEHU Ha MOBEPXHOCTH HEOECHOTO Tea.

I[paBuwio Tumumyca-bone — smnupuyeckas ¢opmyna, NPUOIUZUTETHLHO OMKMCHIBAIOIIAS

paccTostHust Mexay riuaHeramu ConHeuHon cuctembl U ConHueMm. r = 0,4 + 0,3 - 2", n

- uesioe 4ucno.
Cucrema 3emusi-JIyHa» - cucreMa IJIaHET-CIIyTHUKOB (T.K. OOIIMI LIEHTP Macc, BOKPYT

KOTOPOTO BpallatoTcs 00a Tejla, HAaXOAUTCS HIKE MOoBepXHOCTU 3emin). CUuTaroT JBOMHOMU
IJIAHETOM.

CuHoaM4YecKHil mepuojg — TPOMEKYTOK BpPEMEHH MEXIYy JABYMS OJWHAKOBBIMHU
MOCJIeI0BATEIbHBIMU KOH(PUTYPALIUSIMHU.



Cuaepuueckuii mepuoa — nepuoj; oopaimienus miaaHeT Bokpyr CoJiHIIa IO OTHOIIEHHUIO K
3BE3/1aM.

CnyTHHUKH nJjiaHeT — 3To HeOonbme Tena CoONHEYHOM  CHUCTEMBI, OOpalIaroIIrecs
BOKPYT IUTAHET MO/ IEUCTBUEM UX MPUTSKECHHUS.

4. CoJHue M 3Be3]bl.
Beablii KapJIMK — 3Be€3/1a C BBICOKOW TEMIIEPaTypOr MOBEPXHOCTH, HU3KOM CBETUMOCTBIO U
0oJIbIION TIOTHOCTRIO (10° -  10%r/cm?), Macca kotopoii ipuMepHo paBHa Macce CouHia, a

paanyc — panuycy 3emiu. McuepnaB Bce siiepHOE TOIUIMBO, Takasi 3Be€37a HaAXOIUTCS BOJIU3U
KOHeYHOM ctanuu cBoer sBomtouuu. Korma ConHile ctaner OenbIM KapiMKOM, €ro paanyc
yMeHbIuTcs npumepHo B 100 pa3

Kpusas 6Jiecka — rpaduk, nzo0paxaronuii "3MEHEeHHe 0JIeCKa 3BE3]Ibl CO BPEMEHEM.

I'ox cBeTOBOI - BHECHCTEMHAsl €IMHULIA JJIMHBI, TPUMEHsIEMasl B aCTpOHOMUU. PaccrosiHue,
MIPEOJI0JIEBAEMOE CBETOM B T€UeHHE OTHOTO 000poTa 3emiu Bokpyr ComnHila. Pasen 9,5 TpiH kM.

JIBU:KeHHe c00CTBEHHOE (3Be3/1bl) — YIIIOBOE MEepEeMENIeHUE 3BE3 bl TT0 HEOECHOM cdepe B
TEUEHHUE T'0J1a, BEI3BAHHOE €€ UCTUHHBIM JIBUKEHUEM B MPOCTpPaHCTBE. Bhipaxkaercst B cexkyHAax
TyTH.

3Be31a — HeOecHOoe Teso, CBETSAIIEeCs COOCTBEHHBIM CBETOM U MPEICTABIISIONICECS 36MHBIM
HaOJII0IaTeNsIM CBETIION TOYKOM, B KOTOPOM MPOUCXOSAT TEPMOSICPHbIE PeaKIus MpeBpalieHus
BOJIOPO/Ia B TeJINH C BBIACICHUEM KOJIOCCATBLHOIO KOJIMUECTBA TEIJIa U CBETA.

33e3zla BBIPOKICHHAN - 3BC35bI, B KOTOPBIX rpaBUTallnA IMPOTUBOCTOUT
JaBJICHUEC BBIPOKJACHHOI'O I'a3d, K HUM OTHOCATCSA ISE KapJUKHA ¥ HEUTPOHHBIE 3BE3/IbI.
33e3m>1 HNERYJISAPHbBIC - 3B63I[I>I, KOTOPBIC HMCIOT CIICKTPBI C OCO6€HHOCTHMI/I,

OTJIMYAIONIUMU WX OT CIEKTPOB OOJBIIMHCTBA 3BE3Nl TOTO K€ CHEKTPAIBHOIO MOJKIAcca U
KJIacCa CBETUMOCTSMM.

JIBoiiHas 3Be31a (KpaTHbIE) - CHUCTEMa U3 JABYX TIPABUTALMOHHO - CBSA3aHHBIX 3BE3],
oOpataromxcs Mo 3aMKHYTHIM OpOUTaM BOKPYT OOIIETO IEHTpa Macc.

Kopona coJsHeuyHasi - BHEIIHSS YacTh COJIHEUHOW aTtMocdepbl, cocTosias u3
ropsueit (1-2 M K) paspexeHHON BBICOKOMOHM30BaHHOW 1ia3mbl. [Ipoctupaercss a0
HECKOJbKHX JECATKOB paanycoB CoHIa.

JlydyeBasi cKoOpoCTh 3Be3[bl — TMPOEKIMS MPOCTPAHCTBEHHOM CKOPOCTH 3BE3/bl Ha Jy4
3penus. U3mepsiercs orHocuTenbHO entpa ConHia.
HeiliTponnasi 3Be31a — KOCMHYECKOE TEJIO, SIBISIONMHACA OJHUM M3 BO3MOXKHBIX

pE3yJbTAaTOB SBOJIOIMY 3BE3/l, COCTOSIIMN, B OCHOBHOM, W3 HEHUTPOHHOW CEpJLIEBUHBI,
MOKPBITON CpaBHUTEIHLHO TOHKOM (Bl KM) KOpO BellecTBa B BUJE TSKEIBIX aTOMHBIX SJIEp U
JJIEKTPOHOB.

CBepxHOBbIe 3Be3[Ibl — BHE3alHO BCIBIXMBAIOIINE 3BE3/Ibl, MOIIHOCTh HW3JIyYEHUS
KOTOPBIX BO Bpems Bemblmku gocturaet 1033 Bt u Gonee. K B3pbIBY CBEPXHOBOW MPUBOIUT
PABUTALIMOHHBIA  KOJUJIAINC, PAa3BUBAIONIMICA B HEApax 3Be3[bl IMOCIE MpPEeKpalleHus
TEPMOSIEPHBIX PEAKLUN.

HoBble 3Be31bl - BHE3aIIHO BCHBIXMBAIOIIME 3BE3]Ibl, Y KOTOPBIX HAOIIOAAETCS BCIUIECK
u3aydaemoit suepruu 10 1037 [k, BpeMEHHO yBEINYMBAONICH €€ CBETMMOCTh B COTHH THICAY
pa3. HoBble — 3TO craphie 3Be3/bl, BXOASIINE B COCTaB TECHBIX JBOWHBIX CHUCTEM, KOTOPHIE B
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OTJIMYUE OT CBEPXHOBBIX MOCJE BCIBIIMIKK COXPAHSIIOT CBOIO 3BE3HYI0 (hOPMY U OOJIBIIYIO YACTh
CBOET0 BEIIECTBA.

Ilapcek — BHecucTeMHas €MHUIIA JJIMHBI, IPUMEHsIeMas B acTpoHOMHUH. Paccrosnue,
KOTOPOTO TIOJTyUaMETp 3€MHON OpOWTHI ycMaTpuUBaeTcs Mo yrioMm B 1", wim paccTosHue 10
3BE3/1bl, NMapajiakc KoTopoil cocrasisier 1" pasen 30,9 TpiaH kM.

Ilepemennasi 3Be31a — 3Be3/1a, OJIECK KOTOPOW M3MEHSIETCS CO BPEMEHEM B pe3yJIbTaTe
MPOUCXOSIINX B €€ pailoHe (PU3NUECKUX TPOLECCOB.

IIpory0epanen — TUraHTckoe IjiasMeHHOE oOpa3oBaHUE B COJTHEYHOUM kopoHe. Ha mucke
Connia HabM0AaeTCsl B BUJIE TEMHOTO BOJIOKHA, HA €ro Kpalo — B BUJE CBETALIErocs oOiaka
WIH CTPYH.

IMyabcap - KoMnakTHOEe HeOECHOE TEJNO C MAacCOW 3BE3/bl U PaJMyCOM BCETrO HECKOJIbKO
JNECATKOB KWJIOMETPOB, SIBJSIOIIEECS HCTOYHUKOM PaIMOMMITYJIBCOB C OUE€Hb BBICOKOM CTENEHBIO
perynsipHoctd U kKopoTkuM (ot 0.03 g0 3 c) nepuonom. Ilymabcapbl — 3TO HEUTPOHHBIEC 3BE3IbI,
MIPEICTABIIAIONINE COOOM KOHEUHBIN MPOIYKT IBOJIOIMH CBEPXHOBBIX.

CoOcTBeHHOE IBMKEHHE 3Be3/Ibl — YIJIOBOE MEepeMeIieHre 3Be3/ibl Ha HebecHol cdepe 3a
rOJI.

YepHas abipa - 00J1acTh MPOCTPAHCTBA-BPEMEHH, TPABUTAIIMOHHOE MPUTSIKCHUE KOTOPOU
HACTOJIBbKO BEJIHMKO, YTO MOKHUHYTHh €€ HE MOTYT Jake OOBEKTHI, JABIKYIIHECS CO CKOPOCTHIO
CBETa, B TOM YHWCJE KBaHThl camMoro cBera. I'paHuna 3Tol 00JacCTU HA3bIBAETCS TOPU3OHTOM
COOBITHIA.

CosiHeYHasi MOCTOSAHHASL — KOJMYECTBO COJIHEYHOM AHEPryu, MPUXOJAIIEEcs Ha €IUHUILY
IUIOLIAAM 32 €AMHUILY BPEMEHHU.

ConHeyHbIH BeTep — IMOTOK SHEPTUYHBIX 3apSKEHHBIX YACTUII, UCTEKAIOIINN paguaibHO
U3 COJHEYHOW KOPOHBI B MEXKIUIAHETHOE MPOCTpaHCTBO. CpelHss CKOPOCTh BOIU3M 3eMin
0k0j10 400 KM/C, a KOHIEHTpaLKs — NPUOIU3UTENLHO 5 yacTul Ha 1 cm>. B Buze conneunoro

Betpa COJIHIIE €XKETOIHO TEPAET OKOJIO 1@~ 131011 CBOEH MacCHhI.

®oTtocepa — HIWKHUIA cIION aTMOC(eEpsl 3BE3/bl, B KOTOPOM 00pa3yeTcsi HEMpEepbIBHOE
uznydyenue. Buaumas mosepxHocTh ConHila Mexay XpoMmochepoil ' KOHBEKTHBHOW 30HOM.
Tonmuna crparocdepst okomao 200 kM.

Xpomocdepa — ciioii COIHEUHOU aTMOC(hEpbl MEXIy CTpaTochepoil 1 KOPOHOU TOJIITUHON
okoio 10 000 kM, oTIMYAIOIIMICS HEOAHOPOJHOCTHIO TeMieparyp. Bo BpeMs mNONHBIX
COJIHEYHBIX 3aTMEHHI HaO01aeTCs Kak sipKkoe KoybIlo BOKpyr ColHIIa.

®paynrogepoBbl TUHUN — JTUHUU TOTJIONMIEHUS, BUAUMBIE Ha (OHE HEMPEPHIBHOTO
CIIEKTpPA 3BE3I.

Hedenabl — 3Be3/1bl, MOIIHOCTh KOTOPBIX B JIECATKU ThICAY pa3 Oombiie, yem y ConHua;
IIyJIbCUPYIOIIME NEPEMEHHBIE 3BE3/bl C JMHEWHOW 3aBHCHMOCTBIO IIEPHOAA OT CBETUMOCTH
3BE3/IBL.

S. 'annakTH4yeckas U BHEraJaKTu4ecKass aCTpOHOMHUS.

Amnexkc CoaHna - touka HeOecHOW cdepsl B co3Be3auu ['epkyieca, Mo HAmpaBICHUIO K
KOoTOpoi ABuxkercs COJHIIE OTHOCHUTENBHO OJIMXKAMIIKMX 3BE3]l CO CKOPOCThIO NpuMepHO 19.4
KM/C.

IIpocTpaHCTBEeHHAsI CKOPOCTH 3Be3[bI — CKOPOCTb, C  KOTOpPOM 3B€37a IABWXKETCS B
IPOCTPaHCTBE OTHOCUTENBHO COJIHLIA.
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l'anakTMka — TUTAaHTCKOE KOCMHYECKHE CKOIUICHHUE 3BE3]l, Ta3a U MbUIU, YJIEPKUBAECMBIC
cwiamMu TpaBuTanuu. Bce 0OBEKTHI, BXOMSIIME B COCTaB TaNAaKTHKWA OOpaIalOTCs BOKPYT
oOmiero meHTpa macc. Yamie BCero 5TO THUTAHTCKOE SAPO, KOTOPOE HAXOAWUTCS B IICHTPE,
COCTOSIIIIEE U3 YEPHOU JIBIPBI

3Be31HOe HaceJleHMe — THUIIBI 3BE3HOrO coctaBa rajdaktuk. K Hacemenuto I tuma B
OCHOBHOM MPUHAJIEKAT MOJIOABIE 3BE3/bl C OTHOCUTEIIBHO BBICOKUM COJICP:KAHUEM METAILIOB,
KOTOpbIE OOBIYHO HaONIOAa0TCs B Jaucke ['alakTWku, OCOOCHHO B CHUpPAJIbHBIX pyKaBax, TJie
BeJIMKa MJIOTHOCTh MeX3Be31HOro ra3a. K Hacenenuto I Tuma otHocATCst 60Jiee cTapbie 3BE3/IbI C
OTHOCHUTEJIbHO HM3KUM COJIEPKAHUEM METAJIOB, KOTOpPbIe HAOIIOJAIOTCS OOBIYHO B sJipe
[amakTvky WM B mApOBBIX CKOIUICHUsX. ['mnorernyeckoe HaceneHue Il T0mKHO COCTaBIATH
nepBoe MoKoJieHne 3BE31 nocie boinbimoro B3pbeiBa. IIpeanonaraercs, 4To 3TO0 OYEHb TAKEIBIE
3BE3/IbI C MaJbIM BPEMEHEM KU3HU, HE JIOKUBIINE 10 HAMX AHEW. CoiaHIEe — 3TO AOBOJIBHO
crapas 3Be3/a | Tuma HaceneHusl.

KBa3apbl — KocMudeckrue 0ObeKThl OU€Hb MAJIBIX YTJIOBBIX Pa3MEPOB C OOJBIINM KPACHBIM
cMerieHneM JnuHUK B crekTpax. Camble ymaleHHble OT 3emin 00BeKThl BO BceneHHOM,
M3ITy4aroife BO MHOTO pa3 OoJbIlle DHEPTUHU, YeM CaMble MOIIHBIE TATAKTUKH, U TPHU ITOM
o0Jiajjaronre BeCbMa KOMIIAKTHBIMU Pa3MeEpaMu.

KpacHoe cMenieHue - yBEIIMYEHUE JIMH BOJH CHEKTPAJIbHBIX JIMHUU B CIIEKTPE 3BE3IBI,
rajakTUKY, KBazapa H Jp., (CMELIeHHE JHUHUI B CTOPOHY KpacHOM YacTH CIIeKTpa) Mo
CPaBHEHHUIO C JIMHHUSIMH 3TAJOHHBIX CHEKTPOB. BO3HUKAET Mpu YBEITUUYECHUU PACCTOSAHUS MEXKIY
HaOroaTesleM W HEOECHBIM OOBEKTOM MM KOrga OOBEKT HaXOIUTCI B CHJILHOM
TPaBUTALIMOHHOM TIOJIE.

DJUTHNTHYECKas rajJakTuka (o6o3navaerca E) — kiacc rajakTvk ¢ 4€TKO BBIpAKEHHOU
chepudecKkoil (3JUTMIICOUTHOM) CTPYKTYPOH M YMEHBILAIOIIEHCS K KPasiM SIPKOCTHIO.

CnupajbHble TAJAKTHKH - CIUIFOCHYTBHIE 3BE3JHBIE CHUCTEMbI C LEHTPAJIbHBIM IIOYTH
chepuvecKuM SIPOM, UMEIOT JIBE WK 0OJIee, 4YacTO KJIOUYKOBATHIX CIIUPATLHBIX BETBEH.

HenpaBuibHble rajJJaKTHKH — TAJIAKTHKH, HE MMEIONIUME HUKAKMX OCOOCHHOCTEH B CBOEH
CTPYKTYpE, TO3BOJISIIOIIMX OTHECTH WX K TOcheAoBaTelibHOCTH Xab0ma. Yacto wumeroT
Xa0THYECKYI0 opMy, 0€3 IEHTPATHLHOM BBIMTYKIOCTH WIJIH CIIUPATHHBIX PYKABOB.

KapaukoBble raJJakTUKH- TAIAKTUKY HU3KOM CBETUMOCTH, YHMCJIO 3BE3J B KOTOPHIX B
JIECATKYU U 0oJiee pa3 MeHbIIIe, YeM B Hailel [anakTuke.

B3aumopeiicTByomue rajaakTukM (cei(DEepTOBCKUE) - rajJakTHKW, PacloiOKEHHBIE B
MPOCTPAHCTBE JOCTATOYHO OJIM3KO, YTOOBI B3aWMHas TPaBUTAIMS CYIIECTBEHHO BIIMsUIA Ha
dbopmy, ABWIKEHHME BEIIECTBA M 3BE3J, HA MPOIECCHI 3BE31000pa30BaHMs, & B HEKOTOPHIX
ClIy4yasiX U Ha OOMEH BEIIECTBOM MEXK]y TaJIaKTHUKaAMHU.

3akon Xa60J1a (3aK0oH BceoOmiero pasz0eraHusi TrajakTHK) — TPaBUJIO KOCMOJIOTHH,
COrJacHO KOTOPOMY KpacHOE€ CMEIIEHUE YAAIEHHBIX OOBEKTOB MPOMOPIMOHATBHO HUX
PACCTOSIHUIO OT HAOIIOJaTENsl.

3akon Xa00Js1a: TMHUY B CIIEKTPax OOJBITMHCTBA FATAKTUK CMEIICHBI K KPACHOMY KOHILY, U
ATO CMEIIIEHUE TeM OOJIbIIIE, YeM JAIbIIe OT HE€ HAXOAUTCS TalaKTHKA.

V = Hr, v - ckopocTh, H - koapdunmeHT npornopimoHaibHOCTH (TIocTosiHHAs Xab0:1a), 1 -
AM

paccTosHue JI0 TATAKTUKM. V = CZ, Z = 3~ — KPacHOe CMeIleH¥ue, Ao — A ucTouHmka, AN —

U3MEHEHUE A.



KpacHoe cMemeHnne — CABUI CIEKTPAIBHBIX JIMHUM XUMHUUYECKHUX 3JIEMEHTOB B KPAaCHYIO
(AITMHHOBOJIHOBYI0) CTOPOHY.

MeTrarajakTuka — HaOo1aeMasl 9acTh BceleHHOW, NpeACTaBISAIONas OrPOMHYIO, HO
KOHEYHYIO COBOKYITHOCTb TaJIaKTUK U UX cucteM. HacuuTeiBaeT okoin0 1 Mip/1 rajakTuk.

TyMaHHOCTH — CBETAIIUECS WU TEMHBIC 00JIaka MEK3BE3HOTO Ta3a U MBLIH.

CroIuieHUs TaJIaKTHK — TPaBUTALIMOHHO-CBSI3AHHBIE CHUCTEMBI TAIaKTUK, OJHU W3 CaMBbIX
OOJIBIIIUX CTPYKTYP BO BCEJICHHOW. XapaKTEpHBIM pa3Mep Mo AUaMETpy ACCATKH MUJIJTUOHOB
CBETOBBIX JIET.

CBepxcKOIUIeHHE TAJTAKTHK — MHOTOYHUCJICHHBIE
IPYIIbI TATAKTUK U CKOIUICHWM raJlakTUK B COCTaBE  KPYIHOMACIITAOHOW  CTPYKTYpBI
Bcenennoi.

Kocmuyveckue iyuu (M31yd4eHue) - 3TO  NOTOK  YacTHUI  BBICOKOM  DSHEpruw,
[IPEUMYILIECTBEHHO IPOTOHOB, 3AMIOJHAIOIINE MEXK3BE3JHOE MPOCTPAHCTBO M  ITOCTOSHHO
Oombapupyromuye 3eMITto.

bBouabuioi B3pbIB - KOCMOJIOTHYECKAsl THIIOTE3a O Hadalle pacmupeHus BceneHHoOM u
JTUHAMHYECKOM M3MEHEHUU MPOCTpaHCTBAa U BpeMeHH. CoriacHo MojensiM boiaplioro B3phIBa,
Bcenennas Obuta W3HAYaNbHO OYEHHb TOpSYEH W IJIOTHOW M OBICTPO pacumupsuiach. ITO
paclIMpeHre BhI3BAIO OXJIAXICHUE BCENeHHOM, U HA CErOAHs OHA MPOJIOJIKAET PACIIUPATHCS.

Nupassumonnass moaesb BeeleHHON — KOCMOJIOrMYECKas TEOPUs O 3aKOHE U COCTOSHUU
pacuipenus BceneHHoil Ha paHHeM »dTane bonbImioro B3phIBa, MpEAIoiararonias Mepuol
YCKOPEHHOTO MO CPABHEHUIO CO CTAHJIAPTHOM MOJENBIO ropssueit BeesleHHOM pacnpeHust.

PesinkTOBOE H3JTyYeHHe — TIOCTOSIHHOE paJlou3IyuyeHue ¢ A=7,35 cM, uayiee u3 Kocmoca
CO BCEX CTOPOH.
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CO3BE31i, UMEHA U
0003HaYCHHMS 3BC3I.
3aMmeyaTenbpHbIe
CO3BE3/IUs CPEHHUX
mpoT CeBepHOTO
noJyuiapus Heoa.
bneck 3Be31.20
CaMBIX SIPKHUX 3BE3].
15 | neka YueGHoe 3ausiTne . HaBuranmonnsie Vu | YcrHBIN
6pb 3BE3/bI. eOH | ompoc
3Be3aHoe HEOO Bl
YETHIPEX CE30HOB B | Kab
CPEIHUX MUPOTaX HUHE
CeBepHoOro T
MOJTyIIapHsL.
Cosses3auda IOxuoro
MTOJTYIIAPHSL.
16 | nexa VuaebHoe 3aHATHE Jlereyasl o VYu | VerHbii
6pb CO3BE3IUSAX. eOH | ompoc
Coo01ieHus u BIi
MPE3EeHTAINH 1O Kab
TeMe. ATnac HHE
co3pe3auil SIna T
I'eBemnus.
HaOmonenue 3a
3BE3IHBIM HEOOM.
[IpakTnueckas
paboTa: HaXOXKJICHHE
OCHOBHBIX
CO3BE3IUN
CeBepHoro
TTOJTYITAPHSL.
17 | suBa YuelOHoe 3ansTne [Tyts Comnuria cpeau | Yu | AHanwus
Pb 3Be3d. ['oquuHbIi eOH | memaror
nyTb CoiHua. Bl | a 1o
ITonstre Kab | pe3yabT
SKIIMITHKH, HHE | aTam
IUIOCKOCTH T MPaKTU4
SKJIUIITUKH, YIJIbI €CKOHU
HaKJIOHA IJIaHET K paboThl
IUIOCKOCTH
SKJIUIITUKH, TOYKH
BCCCHHEI0 U
OCEHHEro
PABHOJCHCTBHS.
18 | sHBa YuebHoe 3aHsTHE JIBmwxeHue u asul VYu | Ananus
. JlyHBL eOH | meaaror
p [Tonsitue a3 JIynel, | b1t | a mo
HOBOJIYHHE, TIepBasi | Kal | pe3yJsbT
YETBEPTD, HHE | aTaMm




MOJIHOJTYHHE, T paKkTuy
HOCJIEIHSS €CKOH
YETBEPTh. paboThI
CUJIEpUYECKUI U
CUHOJIMYECKUI
MECHII.
Jlynnsle u
COJIHEUHBIE
3aTMEHUSL.
Ycnosus
HACTYIUICHUS
3aTMEHHUM, BUIBI
3aTMEHHUI
(coobmienusl,
MIPE3ECHTALIUHN).
19 | suBa VuaebHoe 3aHATHE Kanennapu. Vu | Aranus
Db Cuer BpeMeHH U eOH | mexaror
KaJICHJIapb, PUTMBI B | bIil | a MO
MpUpPOJIE, IPEBHUE kab | pe3ysbT
KaJICHJIapH, JIYHHBIM | UHE | aTam
KaJleHJaphb, IYHHO- | T paKkTu4
COJIHEUHBIN U eCKo
COJIHEYHBII paboThI
KaJICHIapH, X
JIOCTOMHCTBA U
HEJIOCTATKH,
COBPEMEHHBIN
KaJICH1aph
(cooOteHus 1
MIPE3CHTAIINHN).
20 | AHBa YueGHoe 3ansTHE HckyccTBeHHBIE Y4 | AHanus
Pb CITyTHUKH 3eMJIH. eOH | megaror
IlepBbiit BI1 | a 1o
HCKYCCTBEHHBIN ka0 | pe3ysbT
CITyTHUK 3eMJIH, HWHE | aTam
MEPBbIIl KOCMOHABT | T paKkTuy
3emunn - KOpwuii €CKOM
["arapun, coBeTckas paboThl
U COBpEMEHHas
KOCMOHABTHKA
(cooOteHus 1
MIPE3CHTAIINH ).
21 | derp ITpaxTyeckoe 3aHATHE Urpa Vu | Ananus
«IIpakTrueckas coOn | leAarora
aJlb < o
ACTPOHOMUSI» BUH | vmbrar
Kal | 4y
HWHC | npakTHie
T CKOH
paboTHI
22 | desp Y4ebHO -TIpakTHIEecKoee O6001menwne 1o Teme. Yu | Tectupo
3aHATHEC. e6H
ajb BaHHE

BII




Kab
HHE
T
Paznen 4. Cpenu 38e31 u 'annakruk. (5 yacoB)
23 (I)eBp YuebHoe 3amsaTHe. Dopma 1 3BE3BI. Vyu VcTHBIN
3aHATUA: MMPAaKTUYCCKHUEC OCHOBHBIC CBeI[eHI/IH e6H onpoc
aJIb 3aHATUS o
0 3Be3Jax, IIBET U BIM
TeMIeparypa 3Be3s, | kad
paccTositHue A0 HHE
3BE3]I, T
KIaccupuKanus
3BE3,
CIIEKTpaJIbHbIE
XapaKTEPUCTUKH
3Be31, ConHie —
Omrkaiimast 38e3/1a.
24 ¢)eBp Yuebnoe szausatue. ®opma | 1 | [anakTuka. Vy YcTHbii
3aHATUA: IPaKTUYCCKHUEC O6H_U/Ie CBe,lIeHI/Iﬂ 0 66H onpoc
aJIb 3aHATUSL o
rajJlakTHKax, BIN
KJ1accupuKanus ka0
raJlakTHK, HHE
CIIMpaTbHBIC T
raJIakKTHKH,
I'anakTtika
Muieunsbii I1yTb.
25 | maprt YuebHoe 3amsTHEe. Dopma 1 | Becenennas. Vy V CTHEIH
3aHATHA: TIPAKTUIECKUE BOHLH—IOI‘/’I B3pBIB " 66H ompoc
SARITIA pacupeHue 13171
Bcenennoii. Kab
Yro Takoe HHE
Bcenennas u ee T
CTpOEHUE,
ConHeyHas cucTeMa,
CKOIUICHHE
raJlakTHK, SYEeHCTast
CTPYKTypa
Bcenennoii, reopust
bonpuioro B3phIBa.
26 | mapr Yuebuoe samstue. ®opma | 1 | HMccnemoBaHue 1Mo Vu | Ananus
SaHATHAL: TpaKTHICCKHC teme: «Uto Takoe e0H | memaror
SAHTA Bcenennas u ee BIii | aTI0
CTPOCHHEY. Kab | pe3yabT
HHE | aTaMm
T MpaKTU4
ecKoit
paboThI
27 | mapr Vuebuoe 3anstne. ®opma | 1 | O000LIEHHE IO Vu | Aganus
3aHATUA. MPaAKTUYCCKUE TeMe. e6H Heﬂaror
3aHATUA LII\/JI a 1o
kab | pe3yabT
HHE | aTaMm
T MPaKTU4




€CKOM
paboThI
Paspnen 5. CostHeuHas cucrema.(4 yaca)
28 | mapt Vuebuoe 3anstue. ®opma | 1 | [naHeTsl. Vy YcTHbIi
222:2; HpaKkTHIecKne OO01ue cBeneHus o e6vH ompoc
TUTaHEeTax 13174
ConneuHoi Kab
CUCTEMBI, CTPYKTypa | WHE
ConneuHoi T
CUCTEMBI,
KIaccupuKanus
TUTAHET,
ACTPOHOMUYECKHUE
CJIMHUIIBI.
29 | amnpe Yuebnoe sansrne. ®opma | 1 | JlyHa. VYu Verubii
- igiixﬁz HpaKTiecKne EcrecTBeHHBIH e6UH ormpoc
CIyTHUK 3€MIIH, 13171
TEOPUH Kab
MIPOUCXOKICHUS vHE
Jlynsl1, obmue T
cBeqeHus o Jlyne.
30 | ampe IIpakTudeckoe 3aHATHE. 1 | CamocrosaTenbHas Vu | Aranu3
. pabota ¢ kapToii eOH | memaror
JIyHbI. Bl | aTmo
Kab | pe3ysbT
WHE | aTaMm
T MPAKTHY
€CKoU
paboThI
31 | anpe Yuebnoe 3ansrue. Popma | 1 | O00OIIEHHE 10 Vu | AHanus
3aHATHA: TIPAKTUIECKUE TeMe. 66H [eaaror
JIb 3aHATHUA o
BIf | aTo
Kab | pe3ysbT
WHE | aTam
T MPAKTHY
ecKoM
paboTHI
Paznen 6. Konukypc npesenrannii «Ilnanerst CosiHeuHOM cucTemMbl». (3 yaca)
32 | ampe Yuebuoe samstue. ®opma | 1 | MccnenoBanue VYu | Ananus
SAHATHL. TIpaKTHHccKue NpaBWJ ¥ IPUEMOB | €0H | memaror
JIb 3aHATHUA. L
MOCTPOCHHUS BIi | a 1o
Mpe3eHTaIHH. ka0 | pe3yJsbT
WHE | aTaMm
T MPAKTHY
€CKOM
paboThI
33 | mait YueOnoe samstue. Popma | 1 | HaxoxmeHue Yu | AHanaus
3aHATHUA: MPAKTUYCCKHUEC MaTepI/IaJIOB TUTS 66H [eJaror
ST MPE3CHTALNH B BIH | aT1I0
WHTEpHETE. kab | pe3yabT
WHE | aTam




T paKkTUY
eCKOH
paboTHI

34 | mait Yuebnoe 3zamsrtue. Popma | 1 | OTYET 110 TOTOBLIM Vu | AHanus

SaHATIL: TpaKTHHeckue MPE3CHTAIHSIM. eOH | memaror
SAMATHA. Kputepun Bl | aTmo
OLICHUBAHMSL. Kab | pe3ysbT
HHE | aTam
T NpaKkTUY
eCKOH
paboTHI
Paznen 7. UToroBoe noBropeHue.
35 | mait Yuebnoe sansrne. ®opma | 1 | Vyactue B utoropoii | Yu | IIpesent
iiﬁ;ﬂi TIpaKTHICCKHC IIPOBEPKE e6UH arus,
MPAaKTUYCCKUX Bl | ceMuHa
3HAHWH (YTO U KaK kab | p.
Ha0II01aTh uHe | PoTooT
Ha HeOe, T Yer.
HaXO0KJICHUE
3aJaHHEIX CO3BE3INN
u
00BEKTOB Ha
3BE3JTHOM HeOe).
36 | Mait 3auérHas pabora. 1 | ITogBenenue uroros | Yu | 3auerHa
0 MPOTpaMMe. eOH | 51
bIii | paboTa:
ka0 | TecTupo
HHE | BaHHE




Ipuioxenue 2

Bukropuna «3araaku 3Be31HOT0 He0ay»

1. B kakoii MOMEHT, MO MHEHHIO OOJBIIMHCTBA AaCTPOHOMOB, MosBUINCHE BPEMII,
MATEPUA u DQHEPTUA? (ITpumepno 13,7 MusuinapaoB JieT Ha3ajd B pe3yibraTe bosbmioro
B3pbIBa BO3HHMKJIA BCEJIEHHAas. B 3TOT MOMEHT NOSIBWINCH BpeMs, Marepus U 3Heprus. Uepes
OJIHY CEKyHIly Tocyie B3pbiBa Temriepatypa gocturia 10 OOO MUIIMOHOB TpagycoB — B
IIECTHCOT pa3 Bhlle TemnepaTypbl CoHIa)

2. Kakas mmanera CoOJHEYHON CHUCTEMBI BECHT OOJbllle MPOYUX IUIAHET U JIyH BMECTE
B3saThIX? (FOmuTep)

3. HazoBure camyro SspKyl0 TyMaHHOCTb 3Be3aHoro Heba. (Tymannocts OpuonHa —
spyaiiiias TYMaHHOCTh Ha HeOe, ee BUIMMas BeJIMYMHA — 4YeThlpe. HeBOOPYKEHHBIM T1a30M
BUJHA TOJBKO caMas sipKasl LEHTpajbHas 4acTb 3TOro objaka raza u HebecHoll mbutu. OHa
pacnosoxeHa B «Mede» co3Be3us OpHoH)

4. A xakoll camblii yaajneHHbIH OT 3eMJIM OOBEKT BO BCEJIIEHHOH BUAECH HEBOOPYKEHHBIM
rnazom? (CrnupanbHas rajlakTuka AHAPOMEbl, YJaleHHas OT Hac Ha 2,2 MMJUIMOHA CBETOBBIX
JIET)

5. Ha xakoii mnanere CoJHEYHOH cHUCTeMBbl HAOMIOJAeTCSl CaMblil KPYIMHBIA HUKIOH?
(Kpacnoe nsatHo Ha FOnurepe — kpynueimuii uukion ConneyHol cuctemsl. Ero anmHa moxer
nocturath 40 OO0, a mupuna — 14 OO0 KuIO0MeTpoB )

6. Ha kaxoii muianere CoslHEUHOM cUCTEMBI AYIOT camble ObIcTpble BeTpbl? (CKOpOCTh BEeTpa
Ha na”ere HentyH, udmepennas B 1989 rogy xocmuueckum annaparom HACA «Bosimxkep-2»,
nocturaina 2 400 KmIOMeTpOoB B 4ac)

7. HazoBure camoe xapkoe mecto Conneunoit cucremsl. (It1o neHtp Connua. [locnennue
UCCIJIEIOBaHMsI TOBOPST, YTO TEMIIEpaTypa TaM cocTaBisieT 15,6 MWIIMOHOB TpaaycoB IO
enbcuro)

8. Kakoil cnytHuk B CoOJHEUHON cucTeme OMKe BCEro pacrojoXeH K CBOoel IiaHere?
(CnytHuk ®oboc («cTpax») ynaieH oT HeHTpa Mapca Ha 9 3 78 kuimomerpoB u Ha 5 981
KIJIOMETP OT ero moBepxHoctu. OH B mIECThAECAT pa3 oimke k Mapcey, yem Jlyna k 3emiie)

9. Ha xakoil eauncTBeHHOI u1aHeTe CONHEYHOM CUCTEMBI aCTPOHOMBI HAaOJI0JaI0T KOPOHbI
— OKpyIJble 00pa3oBaHMs ¢ MHOrounciaeHHbIMU BeicTynamu? (Ha Benepe. luamerp Apremuibl
— caMoii 0osbII0it KopoHbl — cocTaBisa 2 100 kunomeTpoB. IToka TOUHO HEU3BECTHO, OTKY/a
OepyTcst KOPOHBI, HO, ITOXO0KE, OHU SBJISIOTCS PE3yJbTaTOM BbIOpOCa TOpsiueii MarMbl U3 MAaHTUU
TIJTAHETHI)

10. Ha xako# tutanere COJHEYHOM CHUCTEMBI HAXOAMTCS KpynmHeWmui kaHboH? ([ommnHa
Mapunepa Ha Mapce — 310 KaHbOH AnuHON 4 500 xunmomeTpos, mupuHo 600 KMIIOMETPOB U
INIyOMHOMN CeMb KHJIOMETPOB)

11. Kakas nnaHera CojgHeYHOW CHCTEMBI MMEET CHYTHHUK C caMoOl IJIOTHOM atmochepoit?
(Camprii Oosbioii ciyTHUK CatypHa — TuTaH. JlaBneHue Ha ero NOBEpXHOCTH cocTaBiseT 1,44
6ap. Cocrosiuas B OCHOBHOM M3 MapoB a3oTa, arMocdepa Tutana Hanbosee O6u3Ka MO CBOEMY
cocTaBy K atmochepe 3eMin)

12. Ha cnyTHHKe Kakoil miiaHeTbl CONMHEYHON CUCTEMBI

6 aBrycra 2001 roma kocmuueckuit kopadinp HACA «"anmneo» 3aduKcupoBall MOIIHEHIIee
u3Bepkenue BynkaHa? (Ha cnmytauke IOnutepa Mo. «["anuneo» mporien ckBo3b BEpXHUE CIIOU
BBIOPOCOB ByJIKaHa, B3yereBmre Ha 500 KMIIOMETPOB OT OBEPXHOCTHU CITyTHHUKA)

13. Kakas OpiBmiass miuaHeta CONMHEYHOW CHCTEMBI MMEET CaMblil OOJBIION MO pa3Mepam
cnyTHUK? (CnytHuk IlnyTona — Xapon — umeer nuametp 1 270 KMIIOMETPOB, B TO BpeMs Kak
nuamerp camoro Ilmyrtona — 2 324 kwiomerpa. HekoTopble ydeHble CUMTAIOT CHCTEMY
[TmyTon—XapoH ABOMHOI MIIaHEeTOM)



14. Ha noBepxHocTH Kakoi muiaHeTsl CONHEYHOM CUCTEMBI camasl BBICOKas TemIeparypa?
(Ha Benepe. Cpenusis Ttemneparypa Tam cocTaBiser 480 rpaxycoB mo ILlembcuto, uero
JOCTaTOYHO, YTOOBI pacljiaBUTh CBUHEII)

15. Ha kaxoit u3 mianet CoTHEYHOM CUCTEMBI HaXxOIUTCs camasi Beicokasi ropa? (Ha Mapce.
Oto Bynkan Onummn. Ero BbicoTa — 1Bajuarh MATh KWJIOMETPOB, YTO IMOYTH BTPOE BHIIIE
OBepecTa. OIUMI UMEET MOKaThle CKIIOHBI, €ro MIMPUHA B ABA/ILATH Pa3 MPEBBIMIAET BHICOTY)

16. Kakas mnnanera, kpome Benepsl, Bpamaercs Bokpyr CosHIa B CTOpOHY,
MIPOTUBOMOJIOKHYIO BpalllEHUIO BCeX JIpyrux mianer? (Ypan)

17. HazoBute muaHeTy ConHEUHOM cHUCTEMBI ¢ caMblM KOpoTkMM nHeM. (FOmurtep nenmaet
TMIOJIHBIM 060POT BOKPYT CBOEH OCH 3a JEBATH 4acOB, 55 MUHYT U 29,69 cexkyHn)

18. HazoBure camoe xonogHoe Mecto Mieunoro Ilytu. (Temmepatypa TymaHHOCTH
bymepanr, ynanennoi ot Hac Ha 5 OOO cBeToOBBIX JieT, — MUHYC 272 rpagyca no [{enascuto )

19. Ha kaxoit u3 muianer CoJHEYHON CUCTEMBI aCTPOHOMBI HAOIIOAAIOT ApyUaiye NOoJsIpHbIe
cusiaus? (Ha FOnutepe. OHu B ThICAUY pa3 sipue, 4eM Ha 3eMIie)

20. Kak Ha3pIBalOTCSl OYEHb MAJIECHBKHE U OYEHb IUIOTHBIE 3BE3JIbl, KOTOPHIE MPEACTABISIOT
co0o0i1 KoHeuHyIo cTaauio 3Boironuu 3Be3n? (benble kapnuku. Panunyc ux, B cpenHeM, paBeH
36MHOMY, a Macca cooTrBercTByeT macce ConHua. CpeaHsisi UX IUIOTHOCTh IPUMEPHO B OJMH
MUJUTMOH pa3 MPEBbIIIAET IIIOTHOCTH BObI)

2]1. Kakue nBe muaHeTsl COJHEYHOM CHUCTEMBI HE HMEIOT €CTECTBEHHBIX CITyTHUKOB?
(Mepxkypuii u Benepa)

22. Kakas nmnanera COJHEYHOM CHCTEMBI MMEET caMoe OOJIbIIOe KOJMYECTBO CITyTHHKOB?
(Carypn umeeT 62 eCTECTBEHHBIX CITyTHUKA)

23. Yem 3Be3apl oTauyarorcs ot miaHet? (Kaxmast 38e3/1a — 3TO MacCHBHBINM Ta30BBIN 1Iap,
U3JTy4arouil coOCTBeHHbIN cBeT. [1aHeThl ke CBETAT OTPa’keHHBIM COJIHEYHBIM CBETOM)

24. Kakoe oO1iee Ha3BaHHE UMEIOT 0coOeHHO Oombiune 3Be3abl? (KpacHbl.e rurantsl. Ecnu
OBl HEKOTOPBIC M3 TAKWX 3Be3] Oka3anuch Ha mecte ComHia, opobuta Mapca, a To u FOnurepa,
OUyTHIIUCH ObI BHYTPH HUX!)

25. Iloutu BO Bcex 3Be€3/1aX JIEBSIHOCTO BOCEMb ITPOLIEHTOB MAacChl IPUXOAUTCS HA JBA CaMbIX
nerkux snementa. Kakux? (Bogopoa u renwmii. [Ipuuem Bosopona npumepHo B 2,7 pa3a Oosblie
1o macce, yem renusi. Ha 10510 Bcex ocTaiabHBIX JIEMEHTOB IPUXOJIUTCS JIBA MIPOLIEHTA MACChl -
BEIIECTBA)

26. Kakas u3 mianet CollHEYHOW CHUCTEMbI HE MTPOCTO HAKJIOHEHA IO OTHOLIEHHIO K opOuTe
ConHna, HoO OyKBaJlbHO JISXKUT Ha O0Ky? (YpaH. OTUM U OOBSCHSIOTCS MHOTOJIETHHE, B COPOK
JIBa 3€MHBIX T'0fla, THU U HOUU Ha YpaHe)

27. Kakas nnanera CoTHEUHOW CUCTEMBI, HOCSAIIIAas UMS Ipeyeckoro 6ora BpemMeHu, B 760 pa3
6ombie 3emin no 00beMy, He criocoOHa yTOHYTh Jaxe B kepocuHe? (CatypH. Ero minoTHocTs B
7,5 pa3 MeHblIIIe, 4eM 3eMHasl)

28. Kakas muanera CojHEYHOH cUCTeMBbl Ha3BaHa HMMEHEM JIEQYyLIKH BEPXOBHOro Oora
pumiisH? (Ypan)

29. Ha mnoBepxHOCTH Kakoro HEOECHOro Teja BCTPEYaloTCs TaKue Ha3BaHUSA: Mope
CrnoxkoiictBus, okean bypb, 6010t0o CHa, 03epo Cmeptu? (Jlyna)

30. Yem otmuuaercs meteop ot MeTeoputa? (Mereoput — 3To HeOeCHOE TeJlo, yIaBIiiee Ha
HOBEPXHOCTh 3eMJIU. MeTeopsl CroparoT, He 10J1eTast 10 3eMJIH, B INIOTHBIX CIIOSIX aTMOc(ephl)

31. Kak no-HayyHoMy Ha3biBaeTcs 3Be310man? (MeTeopuTHBIN T0KIb)

32. Kak Ha3bIBaeTCsl sIBIE€HHE, NPH KOTOPOM 3eMJisi MOMAJaeT B TEHb, OTOPACHIBAEMYIO
Jlynoii? (ConHeuHOE 3aTMEHUE)

33. CornacHO BO33peHHUSIM acTposiora beppoy3a, pa3 B TpuCTa ThICSY JET IUIAHETHI
cobuparotcst nmoouepeaHo To B 3Hake Kosepora, To B 3Hake Paka. B Takue MOMEHTBH Mupy
rpo3ut rudens. Korna nianersl cobuparoTcst B co3Be3uu Paka, To Mupy rpo3ut moxap. A 4ro
TPO3UT MUPY, KOT/a IIaHeThl co0epyTcs B co3Be3auu Kozepora? (IToron. HaBogHeHwmst )

34. BaBunonsiHe Ha3bIBanu ero «JlecHas ntunay», apadbsl — «Kypuma». A kak Ha3bIBaeM 3TO
co3se3aue Mbl? (CosBesnue Jlebemst)



Ipuioxenue 3

Urpa «IIpakTtruyeckast acTpOHOMHUSI

HpaKTI/I‘IeCKaH ACTPOHOMM — OAWH M3 Pa3aCIOB aCTPOMCTPHUH, ONHUCHIBAIOIIUM
CITOCOOBI HaXO0XJICHUA reorpa(bnqecxnx KOOpOIWHAT, OIIPCACICHUSA KOOPANHAT
HeOECHBIX CBCTUJI, UCUUCJICHUA TOYHOT'O BPCMCHH, a TAKIKC HAXOKICHUA aA3UMYTa.

B nacTosiniee BpeMsi MHOTHE 33J]a4i TPAKTUUECKON aCTPOHOMMHU PEIIAOTCSA C
MOMOIIbIO CITYyTHUKOBBIX CUCTEM HABUTAIUU.

JIns perienus 3a1a4 NpakTUYECKOM aCTPOHOMMU UCIIOJIB3YIOTCS CBEACHHUS U3
chepudecKoil aCTpOHOMHUH M MPUMEHSIFOTCS JaHHBIC U3 3BE3HBIX KATaJIOTOB.

OnuH 13 OCHOBHBIX MCIOJIb3YEMbIX HHCTPYMEHTOB, 3TO TaK HAa3bIBAEMbIN
YHUBEPCAIbHBIA HHCTPYMEHT, TAK)KE MPUMEHSIOTCS] CEKCTAHThI, IEPEHOCHOM
NaCCa)XHbI UHCTPYMEHT, 3eHUTHAas (hoTorpaduyeckas TpyOa, 3eHUTHBINA TEIECKON

U JIpyTHe.

]_ICJ'II/II HAaYYUTLCA OIIPCACIIATD I‘GOI‘pa(i)I/I‘ICCKI/Iﬁ KOOPAWHATEI 110 3BE31aM U
KOOPpANHATLI HEOECHBIX CBETHIL.

3amayu: y3HaTh CIIOCOOBI HAXO0XKAEHHS reorpaduueckuxX KOOpAUHAT, ONpeeIeHUs
KOOPJIMHAT HEOECHBIX CBETHUIL.

X0/ UrpHI:

1. Onpenesienue reorpaguyecKux KOOpPIAMHAT.

[[InpoTy MOKHO OIPEAEITUTH 10 IPaLyCaM CKIIOHECHUS MOJSIPHOU 3BE3/Ibl, & BOT
JOJITOTY OIPEIEIIUTh CIOKHEE.

Ecnu BoI IIOTCPAJIM CBOX YaChl MKW OHU CIIOMAJIMCh, TO HAMHOTI'O JICTYC HaWUTU
Bpa)KI[e6HBIX narryacoB, 10roBOpHUThHCA C HUMU, BBIYYHUTDh UX SA3bIK, IOCTPOUTH
BMCCTC C HUMH KOpa6J'IB U IIOIIJIBITH HOMOﬁ, YCM OIIPCACIINTDL JOJIOTY.

Ecnu 5xe y Bac 4achl €CTh U OHHM pabOTaIOT, TO JOCTATOYHO BCIIOMHUTH MO KAKOMY
4acOBOMY MOSICY OHM HAaCTPOEHBI, JOXKAAThCsl KyJabMUHAIMK CoOJIHIIA(3€HUT
ConHIia) 1 MOCMOTPETH BO CKOJIBKO 3TO MPOU3OIILIO.

Ecnu xynpMunanus CoiiHIa npounsonnia pasbie 12 4acoB, TO BBl HAXOIUTECH
BOCTOYHEE Ballleil YaCOBOM 30HBI HA ATU YacChl, €CJIU M03Ke 12, TO COOTBETCTBEHHO
BBl HAXOJIUTECH HA CTOJIBKO YacOB 3amlaJHee.

Hanpumep, Bel ObutH B 3 yacoBoii 30He(MockBa), a kynbmuHanus ConHia
npowusomnuia B 11:00 To Bel HaxoauTech B 4 yacoBo 30He, eciau B 13:00 To BO 2
YacOBOM 30HE.



Uto ObI IepeBeCTH ATO B IPaAyChl, TOCTATOYHO YMHOKHUTH YaCOBYIO 30HY Ha 15.
(MuHYTHI IEpEeBOUTH TIO IPUHIIUITY 4 MUHYTHI = 1 Tpaxycy)

Ecnu ke yacoB HeT, a aOOPUTEHBI OUYEHB 3J1bIC, TO CIAEAYET MPUXBATUTH 3BE3AHBIN
aTyac, CIipaBOYHHK 1O 3BE3/1aM WITK YTO-TO MOX0XKee, T/Ie yKa3aHbl COOBITUS B
KOCMOCE | 110 3TUM COOBITHSIM OTIPEIEIAThH JOIATOTY(COOTBETCTBEHHO JIYUIIIE 3TO
JenaTh 4Yepe3 TEJIECKOI).

1. Feorpadhnueckas cuctema KoopauHart

B cucteme reorpacpwuecmx KOOpANHaT MeCTOonosiokeHe npoekummm ToO4KM Ha
ypOBEHHOﬁ NOBEPXHOCTU ONnpegendeTca AByMA KoopAuHaTaMh - Yyi1iamu:

“llBprlll]CTI-

LUNPOTOM 1 [ONTOTON. _ s

LLIMPOTON TOUKU @ HA3bIBAETCA YIOJ1, [huwwwes - o Mapaic. £ /
06pa3oBaHHbIi  OTBECHOW JIMHWEW B N B 4
[laHHOW TOYKe U TJ/IOCKOCTbK 3KBATOPA.
STOT yron OTCUYMTbIBAETCS OT MJIOCKOCTM
3KBaTOpa Ha CEBEP WM Ha tof, N3MEHAACL S/
oT 0 go 90. lUnpoTa 6biBAET ceBepHas (+) § _

N oXxHaAa (-).

[JONroton TOYKM A HasbiBaercs
[ABYIpaHHblii  yron,  3ak/lluYeHHbld  Mexay
N/I0CKOCTbHO HavyasibHOTO (F'pnHBUYCKOTO)

MEepUAMaHa M MJIOCKOCTBIO  MEPUAMAHA, 4x gocrounas monrora:

npoxoAduwlero 4yepes AdaHHyl0 Touky. OT -A zanapgHasa ponrota(oT 0";4011800};

+@ ceBepHas WWpoTa; .
-¢p HoHanA wupoTa (oT 0 gt 90)

Puc. leorpacghuyeckiie KoopaMHaTel

HayanbHOrO HY/1IEBOr0  MepuavaHa [osroTy
OTCUMTBIBAKOT Ha BOCTOK W 3anapg, go 180.
COOTBETCTBEHHO, gonrorta HasblBaeTcA
HOii (+) 1 3anafHoi (-).

2. Omnpenenenne KOOPAUHAT HeOECHBIX CBETHI.
IIpakTuyeckasi pabora

Tema: U3yuenne 3B€31HOI0 HeOA ¢ MOMOIIBLIO MOJABHKHOM KAPTHI 3BE3THOTO
HeOa

Ilesib: MO3HAKOMUTHCS C TTOABMIKHON KapTO 3BE3HOTO Heoa,
Hay4YUThCS ONPEICIATh YCIOBUS BUIUMOCTH CO3BE3IUIM
HAy4YUThCS ONPENIEIATh KOOPJAUHATHI 3BE3]1 10 KapTe

Xoa padorhI:



Teopus.

Bup 3B€31H0T0 HEOA U3MEHSIETCS M3-3a CYTOYHOTO BpalieHus 3eMiu. Mi3meHnenue
BHJIa 3BE3THOTO HeOa B 3aBUCHMOCTH OT BPEMEHH T'0J1a MPOUCXOIHUT BCIICACTBUC
obpamenus 3emun BOKpyT CoutHiia. Pabota mocBsiiieHa 3HaKOMCTBY CO 3BE3HBIM
HEeOOM, PEIICHHIO 3329 Ha YCIOBUS BUIUMOCTH CO3BE3/IMM M ONPEICICHUH HX
KOOpJIMHAT.

[TonBmwxHas kapTa 3BE3HOrO Heba n300pakeHa Ha PUCYHKE.

NONBHENAS KAFTA JBESEHOTO HEBA HAKNALHOA KE¥T H KAPTE 3BE3AHOrO HEBA
[

S Mo % e ’

b

[lepen Hauamom paboOTHl pacneyaTaTh NOJABHAKHYIO KapTy 3Be3/IHOT0 Heba, oBal
HAKJIQJTHOTO Kpyra BbIpe3aTh MO JUHUHU, COOTBETCTBYIOIIEH reorpapuiyeckoi
mUpoTe MecTa HabmoieHus. JInHus BbIpe3a HaKkJIagHOro Kpyra OyJaeT n300paxaTh
JIMHUIO TOPU30HTA. 3BE3HYIO KapTy U HAKIAAHOW KPYT HAKJIEUTh Ha KapTOH. OT
I0ra K CEBEpY HAKIIAJHOTO Kpyra HaTAHYTh HUTh, KOTOPAsi IOKAYKET HAIPABJICHUE
HEOECHOT0 MepuuaHa.

Ha kapre:

o 3BE3/bI [IOKA3aHbl YEPHBIMU TOYKAMHU, Pa3Mephbl KOTOPBIX XapaKTEPU3YIOT
APKOCTH 3BE31;

e TYMaHHOCTH 00O3Ha4Y€HbI IUITPUXOBBIMU JIMHUSIMU;

e CEBEpHBIN MOJIOC MUPA U300paXEH B LICHTPE KapThl;

o JIMHWH, UCXOIAIIHE OT CEBEPHOIO MOJIIOCA MUPA, ITOKA3BIBAIOT PACIIOI0KEHUE
KpyToB cKiIOHeHus1. Ha 3BE31HOM kapTe 15 ABYX OJIMKaWIIUX KPYTroB
CKJIOHEHHSI YTJI0BOE PACCTOSIHUE PaBHO | 4;

« HebecHble mapaienu HaHeceHbl yepes 30°. C uxX TOMOIIbIO MOXKHO
IIPOU3BECTU OTCUET CKIIOHEHUE CBETUII O;



e TOYKH MEPECCUCHUS SKIUNTUKU C IKBATOPOM, JIJIsI KOTOPBIX NPSIMOE
BocxoxieHue 0 u 12 4., Ha3pIBAIOTCS TOYKAMU BECEHHETO g 1 W
PaBHOJECHCTBUM;

e II0 Kparo 3BE3HOM KapThl HAHECEHBI MECSLIBI U YMCJIA, a HA HAKJIAJHOM Kpyre

— Yachl;

e 3CHUT PACIOJIOXKEH BOIM3U IIEHTPA BhIpe3a (B TOUKE MePEeCceUeHUs] HUTH,

n300paxarolieil HeOeCHbIN MepuuaH ¢ HeOECHOM Mapasuieiblo, CKIOHEHHE
KOTOPOH paBHO reorpaduuecKkoi MUpoTe MeCTa HAOIIOCHHS ).

-
® Seesaw
.

+ Jsokvse 38638
¢ Jse Snmaxnx asesgu
® [Mepawanyse 386306

s BBedgHme
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NOABHMHAA KAPTA 3BE3JIHOIO HEEBA
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Ansnc Connua
TymanHoCTH

Touxa meceHHera
PARHOAGHOTEMA
Touxa ocanwera
PABHOABHCTEHA

T pasmim
L coaseaann u

JlJist onpeiesieHUsi MECTOMOJI0KeHHsI HEOeCHOT0 CBEeTHJIAa HE00X0IMMO MeCsIII,
YHCJI0, YKa3aHHOEe HA 3BE3THOM KapTe, COBMECTUTDH C YaCOM HAOJII0IeHHsI Ha

HAKJIAJHOM KpYyre.

HeOGecHplit 5kBaTOp — 6016101 KpY2 HebeCHOU cghepbl, NIOCKOCHb KOMOPO2Oo
NepneHOUKYIAPHA OCU MUPA U COBNAOAem ¢ NIOCKOCMbIO 3eMHO20 IK8Amopda.
HebecHpiit 5xBaTOp AeTUT HEOECHYIO cepy Ha JBa MOTYyIIApUs: CEBEPHOE
NOJTyIIapHe, C BEPIINHONW B CEBEPHOM ITOJIFOCE MUPA, U I0KHOE TOTyIIapHe, ¢
BEPIIMHON B F0>KHOM Motoce mupa. Co3Be3ausi, yuepe3 KOTOPhIe IPOXOIUT



HeOECHBIN PKBATOP, HA3bIBAIOT YKBATOPHUAILHBIMH. Pa3inuaroT co3Be3/1usl 10)KHBIC
U CEBEpHBIE.

Cosseznus CeBepHoro nonymapusi: bonsias u Manas Measeaunsl, Kaccuores,
Ledeit, [paxon, JIedbenp, Jlupa, Bonomac u np.

K roxxnbpimM otHOCATCs FOxubiil Kpect, Llentasp, Myxa, XXeprBenuuk, FOxHbI
TpeyronpHuK.

IMonroc Mupa — mouka Ha HebecHoU chepe, BOKPY2 KOMOPOL NPOUCXOOUM
BUOUMOE CYMOYHOE 08UINICEHUE 3630 U3-3a BPAWEHUs 3eMll BOKPYe C8Ooell
ocu. Hanpasnenue Ha CeBepHBIN MOITIOC MUPA COBNAAAET C HAITPABICHUEM Ha
reorpadudeckuii ceBep, a Ha FOXKHBIH MOII0C MUpa — C HApaBJICHUEM Ha
reorpadudeckuii 1or. CeBepHbIN MOII0C MUPA HAXOIUTCA B CO3BE3MU Maon
MenBeauiisl ¢ NOIIPUCCUMON (BUAUMAS sipKas 3Be3/1a, HAXOIAIAasICsl HA OCU
BpameHus 3emin) — [lonsipHO#M 3BE3/10M, FO)KHBIM — B co3Be3auH OKTaHT.

TyMaHHOCTB — yuacmox medc36€30H0uU Cpedbl, GblOEAIOUWUNUCA CEOUM
U3IyYeHuem Uiy no2ioujeHuem uiyienus na oouem gone neoa. Panee
TYMaHHOCTSIMU Ha3bIBaJIU BCAKUI HEMOABUKHBIN Ha HEOE MPOTSHKEHHBIN OOBEKT.
B 1920-e roas! BBISICHUIIOCH, YTO CPEAN TYMaHHOCTENH MHOTO TAJIAKTHK (HampUMep,
Tymannocte AHnpomensl). [Tociae 3Toro TepMuH «TYMaHHOCTBY CTall HOHUMAThCS
Oosee y3K0, B yKa3aHHOM BbIIIE€ CMBbICIIE. TyMaHHOCTH COCTOSIT U3 MbUIX, Ta3a U
IUTa3MBI.

IKIUNTUKA — O0NbUWOU KPY2 HeOEeCHOU cqhepbl, N0 KOMOPOM)Y HPOUCXOOUM
suoumoe 200uunoe ogudicerue Connya. IIMOCKOCTh SKIUNTUKHA — TUIOCKOCTh
obpaienust 3emuin BOKpyT CoJiHIla (3€MHOU OPOUTHI).

B 3aBucuMocTu ot Mecta HabmtoAaTels Ha 3eMie MEHSIeTCsl BUJl 3Be3JHOro Heba 1
XapakTep CyTOUHOro JABUXKeHUs 3Be37. CyTOUHbBIC MyTHU CBETUJI HAa HEOECHOM
chepe — 3TO OKPYKHOCTH, MIIOCKOCTH KOTOPBIX MapaieIbHbl HEOECHOMY
AKBATOPY.

PaccMoTpuM, kak n3MeHseTcs BUJ 3B€31HOTO HeOa Ha nonrocax 3emun. [lomoc —
3TO TAKOE MECTO HA 36MHOM IlIape, I OCh MUPA COBIAJIAET C OTBECHOW JIMHUEH, a
HEOECHBIN IKBATOP — C TOPUZOHTOM.




st nabmronatens, Haxoxsmierocs Ha CeBepHoM noitoce 3emiu, [lonspHas 3Be3na
OyJIeT pacronaratbCs B 3€HUTE, 3BE3/IbI OYIyT IBUTATHCS 110 KPyTaM,
napayyieIbHbIM MaTEeMaTHUYE€CKOMY TOPU30HTY, KOTOPBIN COBIAIAET C HEOSCHBIM
skBaTOpoM. [Ipu 3TOM HaJ TOPU3OHTOM OYIyT BUIHBI BCE 3BE3/IbI, CKIIOHEHHE
KOTOPBIX MO0kUTeNIbHO (Ha FOxkHOM montoce, HAa000pOT, OYIyT BUJIHBI BCE
3BE3/1bl, CKIIOHEHHE KOTOPBIX OTPHUIIATENIBHO), @ UX BBICOTA B TEYECHUE CYTOK HE
OyJleT U3MEHSIThCHI.

[IepemecTuMcs B IPUBBIYHBIE I HAC CPEIHUE IIUPOTHL. 31ECH YKE OCh MUPa U
HEOECHBII SKBATOP HAKJIOHEHBI K TOPU30HTY. [103TOMY M CyTOUHBIE ITyTH 3BE3]
Tak)ke Oy1yT HAaKJIOHEHbI K TOpU30HTY. Clea0BaTeNbHO, Ha CPEJHUX MIUPOTAX
HaA0JII01aTeNb CMOKET HAOJI0JaTh BOCXOISIIUE U 3aX0/IA1IUE 3BE3 L.

Z

HO)] BOCXO0/I0OM 710HUMAemcsl A6jleHUue nepeceueHusd c6emuiom 680CMOYHOU Yacmu
UCmMuHHO20 2copuzonma, a moAa 3axoa0M — 3anaoHoU Yacmu 5moco copuszornma.

ITomumo 9TOI'0, 4aCTb 3Bé3£[, paciojgararomuxcsa B CCBECPHBIX OKOJIOIIOJIAPHBIX
CO3BC3UAX, HUKOI'Ja HC 6YI[yT OITYCKATbCA 3a TOPHU30HT. Takue 3Bé3JIBI I[MPpUHATO
Ha3bIBaTh HE3aAXO0AAIINMM.

A 3Bé3£[I)I, PAaCIIOJIOKCHHBIC OKOJIO IOxHoTrO0 Mosmtoca MUpa 4jid Ha6J'IIOI[aT€.TI$I Ha
CPCOAHUX MINPOTaAX 6y)1yT ABJIATBCSI HEBOCXOAAIIIUMM.

OTtnpaBuMcs Jajbliie — Ha 9KBATOp, reorpaduyeckast MMpoTa KOTOPOro paBHA
HYJI10. 37IECh OCh MHpa COBMAJAET C MOJIY/ICHHOM JIMHKUEH (TO eCTh pacoyaraercs
B IJIOCKOCTH F'OPU30HTA), @ HEOSCHBIN YKBATOP MPOXOJUT Yepe3 3CHUT.




CyTouHble IyTH BCeX, 0€3 UCKITIOUEHUS, 3BE3]T IEPIICHAUKYIIPHBI TOPU3OHTY.
[ToaTOMy Haxo/5Ch Ha HKBATOPE, HAOIIOIaTEIh CMOXKET YBUEThH BCE 3BE3IBI,
KOTOpPBIE B TEYEHUE CYTOK BOCXOAT U 3aXOJAT.

BooOe, 11t Toro, 4To0ObI CBETUI0 BOCXOIMIO U 3aX0IUJI0, ET0 CKIOHEHHUE I10

y 18] < 90°— @
a6COJII-OTHOI/I BCJIIMYNHE J0JI2KHO 6BITI> MCHBIIIC, YEM .

|6] =90°— ¢
Ecimn , To B CeBepHOM MoJIyHIapuu oHa OyJeT sIBISAThCS
Heszaxojsmen (s KOXKHOro — HeBOCXOsIIel ).

6] =90°— ¢
Torma o4eBUIHO, YTO TE CBETUJIA, CKIOHEHUE KOTOPBIX , SIBJISIFOTCS
HeBocxoAsAUMU 711 CeBepHOTO Moymapust (WId He3axoasimumu uist KOkHoro).

3KB3TOpI/IaJ1bHaSI CUCTEMA KOOPAUHAT — 9mo cucmemda HebecHbIX KoopduHam,
OCHOBHOU NJIOCKOCMDbIO 8 KOI’I’lOpOlZ A61emcsi NI0CKOCMb HeDeCH020 IKeamopa.

3KB3TOpI’IaJILHl)Ie HeOeCHbIE KOOPpAUHATDBI:

1. CkJjonenune (8) — yaenogoe paccmosinue ceemuia M om nebecrnoeo sxeamopa,
usmepeHHoe 800Jb kpyea ckioneHus. OOBIYHO BBIPAKACTCS B TPaycax, MUHYTaxX H
cekyHaax qyru. CKIOHEHHE MOJIOKUTEIBHO K CEBEPY OT HEOECHOTO IKBATOpa U
OTPHUIIATETHHO K 0Ty OT HeTo. OOBEKT Ha HEOECHOM HKBATOPE UMEET CKIIOHCHHE
0°. CxnoHeHnue ceBepHoro nosroca HedbecHou cepsl paBHo +90° CkioHeHHE
F0’KHOTO T0JIF0ca paBHO —90°.

2. [Ipsimoe BocxokIeHHE CBETUIIA (0) — y21080€e paccmostue, U3MeperHoe
800.]1b HeOeCHO20 IKBAMOPA, OM MOUYKU ECEHHEe20 PABHOOEHCMBUS 00 MOYKU
nepeceueHusi HeOeCHo20 dKBAMOPA C KPY2OM CKIOHEHUs. CGemud.

IHocnenoBaTeIbHOCTH BBINOJHEHHS IPAKTHYECKON PadOThI:
3agaum npakTHYecKOi padoThbI:

3anaua 1. Onpenenute sKkBaTOpHANIbHBIE KOOPAUHATHI ANlbTanpa (o Opna),
Cupuyca (o bosbioro Ilca) u Beru (o JIupsr).

3agaua 2. Mcnionp3ys KapTy 3BE3MHOTO HEOa, HAAUTE 3BE311y 10 e
KoopauHataM: O = +350; o= 19 6Mm.



3apaua 3. Onpenenure, Kakoi sBisercs 3Be3na 6 Ctpenblia, 11 HaOIroaaTeNs,
Haxos1ero Ha mupote 550 15'. Onpenenuts, BOCXOISAIIEH UM HEBOCXOSIIEH
SIBJISIETCS 3B€3/1a IByMSI CTIOCOOAMHU: C UCTIOIB30BAHUEM HAKJIAHOTO KpyTa
MOJABUYKHOM KapThl 3BE€3IHOTO HEOA U C UCIIOJI30BAHUEM (DOPMYIT YCIOBUS
BUJIUMOCTH 3BE€3]I.

IIpakTuueckuii cnocod. PacnonaraeM noaBMKHBIA KPYT HA 3BE€3AHOM KapTe U
IIPY €T0 BPAILICHUU OIPEIEIIAEM, SBISETCS 3B€3/1a BOCXOIAIIECH WUIIN
HEBOCXOASAIEH.

Teopernuexknii cnocoo.
Ncnonb3yem GhopMymsl yCIOBHS BUTUMOCTH 3BE3I:

oy 181<90°—¢

E , TO 3B€3J1a SIBJISCTCS BOCXOAIICH U 3aX0IAIICH.
|6] =90°— ¢ o
Ecmm , TO 3B€371a B CeBEpHOM MOJIYILIAPUH SIBJIIETCA HE3AXOAIICH
6] =90°—¢
Ecmu , To 3Be371a B CeBEpHOM MOJIYIIAPUM SBIISIETCS
HEBOCXO/IAIICH.

3agaua 4. YCTaHOBUTH MOJBIKHYIO KapTy 3BE3THOTO HEOA HA JIEHb U Yac
HAOJIFOICHYS ¥ Ha3BaTh CO3BE3/IUs, PACIIOIOKEHHBIE B I0’KHOM YacTu Heba OT
TOPU30HTA J0 MOJIF0CAa MUPA; HA BOCTOKE — OT TOPU30HTA JI0 MOJIK0CA MUPA.

3anpaua 5. Halitu co3Be3ausi, pacioyioKEHHbIE MEK/Ty TOUKaMU 3amajia u ceBepa,
10 oxTsa6ps B 21 vac. [IpoBepuTh MpaBUIIBHOCTH OMPEICTICHUS BU3YaTbHBIM
Ha0JII0ICHUEM 3BE3AHOTO Heda.

3agaua 6. Haiitu Ha 3BE3HOM KapTe cO3BE3/IMs ¢ 0003HAUCHHBIMHU B HUX
TYMAaHHOCTSIMHU U IIPOBEPUTH, MOXKHO JIM UX HAOIIOAATh HEBOOPYKEHHBIM IJ1a30M
IJ1a30M Ha JIEHb U Yac BBINOJIHEHUS J1a00paTOpHOM paboTHI.

3apaua 7. Onpenenuts, OyayT i BUIHBI co3Be3aus [leBbl, Paka. BecoB B
nosHoub 15 centsOpsa? Kakoe co3Be3zue B 3T0 e BpeMst Oy1eT HaXOAUThCA
BOJIM3U TOPU30HTA Ha ceBepe?

3agaua 8. Onpenennth, KaKue U3 MEPEUMCICHHbIX co3Be3auii: Manas Menseauiia,
Bononac, Bosauunii, OproH - 115 Baleil IupoTsl Oy 1y T HE3aX0AAIUMU ?

3agaua 9. Ha kapre 3BE31HOTO HEOA HAUTH MATH JIFOOBIX MTEPEUNCICHHBIX
co3e3aui: bonpmas Menseauua, Manas Mensenuuna, Kaccuones, Aunpomena,
[Terac, JIebenn, JIupa, I'epkynec, CeBepHasi KOpOHA — U ONPEETUTh
npuOIMAKEHHO HEOECHBIE KOOPAMHATHI (CKIIOHEHUE, U MPSIMOE BOCXOXKICHHUE) a-
3BE3 OTUX CO3BE3IHU.

3agaua 10. OnpenenuTh, Kakue co3Be3us Oy1yT HAXOAUTHCS BOIM3U TOPU30HTA
Ha Cesepe, [Ore, 3anane u BocTtoke 5 mas B OJTHOYB.



KoHTpoJ/ibHBIE BONPOCHI 1151 3aKPeIIeHHs] TEOPETUYECKOr0 MaTepualia K
NMPAKTHYECKOMY 3aHATHIO:

1. Yto Takoe 3BE31HOE HE0O? (368€30H0€ HEDO - MHOIICECMBO HebeCHbIX CGemiLlL,
BUOUMBIX C 3eMIU HOUbIO, HA HeDeCHOM c8o0e. B ACHYI0 HOUb Hell08eK ¢ XOPOuUM
3penuem yeuoum Ha Heboceooe He bonee 2—3 muicay mepyarouux moyex. Toicauu
Jlem Ha3ao OpesHue acmpoHOMbL pa30enuiu 36e30H0e Heb0 HA 08eHAOYAMb
CEeKMOopPOs U NPUOYMAIU UM UMEHA U CUMBOJIbI, NOO KOMOPLIMU OHU U38ECHbL U
NOHbIHE)

2. Yto Takoe co3e3ausa? (Cozee3zous - yuacmku, Ha Komopule pazoeieHa
HebecHas cghepa 01 yOobcmea opueHmupoB8anusi Ha 36€30Hom Hebe. B Opesnocmu
C036€30UAMU HA3BIBATUCH XAPAKMEPHbLe (hucypol, 00pazyemvie ApKUMU 36€30aMu)

3. CKOJIbKO Ha CEroHAIIHUM JAeHb co3Be3ui? (Ce2o0Hs ecmb 88 cozse3ouil.
Co36e30us paziuinbl N0 3aHUMAEMOU NIOWAOU HA HeOeCHOU chepe U KoIuwecmay
36€30 8 HUX)

4. IlepeuncinuTh OCHOBHBIE CO3BE3/IMsI HIIU T€, KOTOpBIE BbI 3HaeTe. (Cywecmsyiom
bonvuiue cozge3ous u manenvkue. K nepgoim omuocsames bonvwas Meoseouya,
I'epxynec, llecac, Boooneti, Bononac, Anopomeoa. Ko emopuvim - FOxucuwii Kpecm,
Xameneon, Jlemyuas Pviba, Manwviii [1éc, Pavickas [Imuya. Koneuno, mvl nazeanu
JIUWb MATYI0 MOJUKY, HAUOOIee U38eCnHble)

5. Uto takoe kapta Heba? ( Imo uzobpasicenue 36€30H020 HebA UlU €20 Yacmu Ha
naockocmu. Kapmy neba acmponomst pazoenunu Ha 2 4acmu: 104CHYIO U CE8EPHYIO
(no ananozuu c noxywapuamu 3emiu)

6. Uto Takoe HeOecHbIH 3kBaTOp? (Bonbuiol kKpye HebecHoll cghepul, NIOCKOCHb
KOMOPO20 NEPReHOUKVIAPHA OCU MUPA U CO8NAOaem ¢ Ni0CKOCMbI0 3eMHO20
9K8amopa)



Ipuioxkenue 4

Konkypc npesentaunii «Ilnanersl CojiHeYHOI cUCTEMBI».

[IpaBuia cocraBiaeHus IPE3EHTANM.

1. Il;1an npe3eHTAlMM POEKTA.

[Ipoxymaiite miian npesenranuy 3apanee. He 3a0piBaiiTe 006 00s3aTeNbHBIX pazaeiax:
1. TutynbpHas crpaHuna (epBbli ciain);
2. BBenenue;
3. OcHOBHast 4acTh Mpe3eHTaUH (0OBIYHO COJEPKUT HECKOJIBKO MOIPA3/IeIIOB);
4. 3axnro4eHue.

* TUTYNbHBLIA cnann,

* BBeaneHwue

e OcHOBHaA 4acTb npesedTauviv
s copep:Kalas
* HEeCKONbKO

* nogpasgencs '

| ® 3aK/Il04eHue

OcHOBHas 4YacTh MPE3CHTALIUY — CaMasi BayKHas.

[Ipu e€ cozganuu npeacraBbTe, UTO Bac OyayT CIAyIIATh JIOJU, C1a00 3HAKOMBIE C TEMOM
noknana. M 1omkHO OBITh IOHATHO, O UM Balll TOKJIA/l U KaKOBa Ballla pOJib B TOM, YTO BBI
OIIHCHIBAETE.

2. OopMieHne Ipe3eHTALNH.

OdopmisiiiTe TEKCT M 3ar0JIOBKHM Pa3HbIX CJIAWI0B B OJJHOM CTHJIE.

Ecnu BeIOpanu 1 3aronoBKkoB cuHuil nBeT u mpnu¢T «Cambria», Ha Bcex ciaiiiaX 3aroJIoBKH
JOJDKHBI OBITH cuHUME U KamOpwust. BeiOpanu u1st ocHoBHOTO TekcTa mpu@T «Calibriy, Ha Bcex
craiax mpuaETcs UCIOIb30BaTh €ro.

Jpyrum mprudToM U IIBETOM MOKHO BBIICISTH IIUTATHI U IIPUMEUaHust (HO UX HE TOJDKHO OBITh
CJIMIIIKOM MHOTO).
He yBrekaiitech Upe3MepHBIM BBIJICIICHUEM KUPHOCTBIO, KYPCUEOM U IIBETHBIM TEKCTOM.
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3. lIBeT (poHa npeseHTaNNH.

CrenuTte 3a TeM, 4YTOOBI TEKCT HE CIMBAJICA ¢ POHOM, YUUTHIBAITE, UTO HA MIPOEKTOPE
KOHTPACTHOCTPH OyJIeT MEHbIIIE, YeM y BaC Ha MOHHTOPE.

Jlyumuii o — Oenblii (nn 6IU3KUN K HEMY), a TyYIINi [IBET TeKCTa — YePHbIH (MM OYEeHb
TEMHBINA HY)KHOTO OTTEHKA).

Heo0oubmoi Tecr!

CpaBHHTE 3TH TPH NPUMEpPA, HAKaB Ha MEPBYIO0 KAPTHHKY M MTPOKPYTUB CTPEIIOYKAMU Ha
KJIaBUaType:

LT (horba IS eHTALH T L e dponbin IS e HTALH

CApame & e, uinbon TAREE He CAHBANEA © osa,
YUHTHEIRTE, SO HI NPDEKTORE HOWTRACTHOLT
BLeT Mt llie, Ui ¥ DAl Ha AGHHTOpE.

Frpanb Son - Barsatl wman s oo b L. Frpaanh don - Barsatl fman ceeve oo

Frpainiah LG T TE = sugHes (AR o4 revea g 2. MrpaanB uier Tesste - s (Ran g rivsa i)

Kakwue coueranus 1peToB BaMm 0oJibliie moHpaBwinch? Hanummre B KOMMEHTapHsx !

4. OgopmiisieM TUTYJIbHBIH (TIePBbIid) caaiI.

N3 comepkumoro mepBoro ciaijia J0KHO ObITh TIOHITHO, O YéM pedb, K KOMY 3TO OTHOCHUTCS,
KTO aBTop. [[ist aTOTO HE 3a0yAbTE YKA3aTh!

e Opranuzanuio (yueOHoe 3aBeiecHue, IPEeIpUsITie U T.11.);

e Temy noknana (Ha3zBaHue);

o damMuIuio, UMs U OTYECTBO JOKJIAAUYNKA (TIOTHOCTHIO);

e Bamero pykoBoautens (eciu paboTa BBITOTHEHA MO YbUM TO PYKOBOJICTBOM);

o Konraktasie nanusie (e-mail, agpec caiita, TenedoH).

Tumynonwtii cnaiio no 'OCTy

Ecnu sxe Bam Hy>kHO MakcuMaiibHO Tipuom3uThes K 'OCT 7.32-2001, To yuTuTE CIIEIYIONLYIO
nH(GOPMAILIUIO U3 HETO:

Ha tutynpHOM NMCTE IPUBOAST CIETYIONIUE CBECHUS:

— HaMMEHOBaHHE BBIIIECTOSIICH OpraHN3aIuy;

— HaMMEHOBaHKe opraHu3auun-ucnonaurenss HUP;

— HUHJEKC YHHUBepcaabHOU AecsTuuHoi knaccudpukanuu (Y K);

— KOJI6I BeICTIIHX KIaccH(PUKAIMOHHBIX TPpynHpoBoK Obmepoccuiickoro kiaccudukaropa
IPOMBIIIICHHON U cebcKoX03siicTBeHHOM npoaykuuu ans HUP (BKT'OKII),
MPEANIECTBYIOIINX TOCTAHOBKE MPOIYKIIUUA HA TPOU3BOJICTRO;

— HOMepa, UACHTU(OULIUPYIOIIUE OTYET;

— rpudBbl COrIacCOBaHUS M YTBEPKICHUS;

— HauMEeHOBaHHEe paboThI;

— HaMEHOBAHUE OTUETA;

— BHJI OTYETA (3aKJIIOUUTENbHBIN, TPOMEKYTOUHBIN);
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— HoMmep (mmn¢p) paboTsr;

— JIOJIKHOCTH, YUEHbIE CTETICHHU, YUeHbIE 3BaHUs, (DaMUINK U HHUIUAIIBI PyKOBOIUTENIEH
opranusanuu-ucnonuurens HUP, pykosonurenein HUP;

— MECTO U JaTy COCTaBJICHHS OTYETA.

Ilpumep mumynsnozo craiioa npezenmavuu no I'OCTy

Bot npumMep ohopmIieHUSI TUTYJIBHOTO ClIalijia OJJHOW U3 MOMX MPE3CHTAIHA, TPUOIMKEHHBIX K
tpeboBanusam ['OCTa:

MuHucTepcTBo 0bpa3zoBaHMA, HayKKM U monoaému Pecnybnmkun Kpeim
FENOY PK «Cumdpepononbckuid ABTOTPAHCNOPTHLIA TEXHUKYM»

[pe3eHTaums Ha TeEMY:
«OC Ha base agpa Linux»

CocraeuTens: npenogaeatens bonpaperko C.B.
E-mail: sergey@it-uroki.ru

Cawt: http://IT-uroki.ru

Yuyebroe saseaeHwe: [BMNOY PK «CATT»

Cumgeponons - 2016

[Ipumep opopmiieHHs TUTYIBHOTO claiia, npulamxkeHHoro k TpedoBanusm 'OCTa

Ha cnaiine MOXHO yBUAETH:

o HaumeHoBaHMs BBIILIECTOSIIEH OPraHU3AMH U OPraHU3aMU-UCTIOIHUTEIS

e Tumn u HaumMeHOBaHUE PabOTHI

o JlomxHOoCTh, 1 ®WO ucnoaHuTEeISA

o KoHTakTHBIC TaHHBIC UCTIOTHUTEIS

e T'opox u rox BelllycKa NMpe3eHTaUH
CryneHTaM 1ociie KOHTaKTHBIX TaHHBIX HY>KHO J00aBUTH HH(OPMAIUIO 0
PyKoBoaMTe e (BMECTO CTPOUKU 00 yueOHOM 3aBe/IEHUU Ha IIpUMeEpe).
OOpaTtuTe BHUMaHKE, YTO AM3AalH MepPBOro cjaiiia 00bIYHO OTIHYAETCH OT
nocJaeayoux (o0nmii CTUIIL cOOII0AAETCs ), @ TeMa AoKJIaAa oGopMiIeHa caMbIM KPYITHbIM
WPpU@PTOM.

5. Pasmep mipudrTa B npeseHTaMU

Pa3mep mpudTa 1Jis1 3arojioBKa cJjaiija 10okeH ObITh He MeHee 24, a mydie oT 32 U BIIIE.
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Bcerna ykaspiBaiiTe 3aroJoBOK claiiia (Kaxaoro ciaiiga npeseHranuu). OTBIEKImiics
CIIyIaTesb B JJIOOOW MOMEHT JOJKEH MTOHMUMAaTh, 0 Y€M celvac peyb B BalieM JoKjajae!

Pa3mep mipudTa 1Jisi 0CHOBHOI0 TEKCTA JIydIilie BRIOpaTh OT 24 10 28 (3aBUCUT OT
BBIOpaHHOTO THIA MIPU(TA).

MeHee BaskHbIi MaTepuaJ (JIONOJHEHUs] U MPUMeYaHHUs1) MOKHO ohopMuth mpudTom ot 20
1o 24.

Bcerjia ykasbiBaiTe 3aroJioBok cjiamia
(mpHdT2arosoeka He meHee 24, nydiie ot 32)

* [nA OCHOBHOTIO TEKCTa c/laiga onTMManbHbIN
pazmep wpudta 24-28
* MeHee BamHbIM mMarepuan, 4onoaHeHMMAa 1 npyumeYaH K A

MOHO 0dopMKUTE WpkudTom ot 20-24

= TewcT c pasmepom wpudTa 20 M MeHee He peKOMEHOYeTCA
MCNOAb30BaTh B NPe3eHTaLMK

He uCnons3yATe GoabwoR olbEM menkore Texcra, PasiupaiTe TERCT Ha GAckKH, OTORQMTE OT IHpAH
Ha 2-3 METPA, &CNH CNAR A YHTAKTCA C TRYA0M, YEENHYHBaATE WpKdT. ECns TEKCT HE BMeWaaTCR
TEECT Hd OJHH L'.'Idﬁ.!’.l... 1E] !ﬁEF‘IIE‘ BroHga 2. EY] GU.'I'EE l'..l'I:'lﬁ,LlUH-{l.'l HHH':JE'.."-HLIEII:-I MP238HTILLAR E'I:-I.'Id
YROOHOR 408 NPOCKMOTPE), DdopRnARTE TEKCT W IAMOA0ERA DIIHBX CRARAGE B OOHOM CTHAR, He
\Ilﬂ!ltrlﬁ'l’!th UpazMepHEHEM Bbla2neHHER HIHPHOCTED K YDCUE0M W LD ETHEIM TEECTOR. L8 [1HTE
T, YTt HET HE CAMBANCA C (eOHOM, YYHThIBARTE
HACK N BHD HEHORMT PTHC HHMTETE 3T

afiaau? Tonsko 910 sl NOYYacTEORANM Cefa Ha MaCTe IPMTENeH HENPARKALHOR NPE3IEHTAUMKH =)

ITomHuTE, YTO 3KpaH, HAa KOTOPOM BbI OyJI€TE OKa3bIBAaTh MPE3EHTALINIO, CKOPEE BCEro, OyaeT
JIOCTaTOYHO Jasieko oT 3putenei. [Ipe3enrtarus OyieT BBITIISAAETh MEHBIIIE, YeM Ha BallleM
9KpaHe BO BPEMsI CO3/1aHusl.

OroiiauTe OT 3KpaHa KOMIIbIOTEpa Ha 2-3 MeTpa U NMONBITAUTECh IPOYECTh TEKCT B MPE3EHTALIUU.
Ecnu cnaiiael untaroTcs ¢ TpyaoM, yBenuauBaiiTe mpudt. Ecim TekcT He BMenaeTcst Ha OJIUH
ciaiiz, pas0eiite ero Ha 2, 3 u Oonee cnaiiioB (rmaBHOE, YTOOBI pe3eHTaIMs ObUIa yT00HON 171
MPOCMOTpa).

6. U300paeHusi B mpe3eHTALIUHN

[TocrapaiiTecs mo100path nmogxosIue n300paxkenus (pororpadun, rpa@uku, CXEMbI U T.11.)

HOMHI/ITG, YTO INPC3CHTALUA TOJIKHA OBITh H&FJ'I?[JIHOﬁ, a I/1306pa)KeHI/I$I 3HAYUTCIJIBHO ITOBBIIIIAOT
HarjiIsiAHOCTb. Tonbko He nepeycep,HCTByﬁTe, I/I306pa)KCHI/I$I JOJIXKHBI CMCHATHCA TCKCTOM :)

7. ®DUHAJBHBIA cJaai

MHuorune AYMArOT, 4TO HA 3aKIIFOYCHUHU MOXHO OCTAaHOBUTHCH.
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Ho ectp ipocToit X011, KOTOPBIN BBI30OBET MOJIOKUTEIBHBIE SMOLIMM Y CIIYIIATENCH: CleanTe
MOCJICTHUAN CTai ¢ 01aroJapHOCThIO 32 BHUMaHHeE!
Bpone Obl Menioub, HO IEHCTBYET 10CTaTOYHO 3(h(PEeKTUBHO

Kpurtepuu onieHKH KOHKYPCHBIX MaTepPHAJIOB.

1. U nes: TBOpUECKUH MOAXO/ K CO3JAHUIO MPE3EHTAINN; OPUTUHAIBHOCTh
MpeaCTaBICHHS HH(POPMAIIHH.

2.Cogep:kaHue: COOTBETCTBHE TEMAaTUKE KOHKYPCa; MHPOPMALMOHHAS
HACBIIIEHHOCTh; PAllMOHAIBHOCTb.

3. ®opma (au3zaiiH): 3CTETUYHOCTb, OMPABIAHHOCTb IPUMEHEHHs Pa3INUYHBIX 3PQPEKTOB;

IBCTOBOC PCHICHUC, YNTACMOCTb TCKCTOB.

4, HpaKTI/I‘{HOCTLI AOCTOBCPHOCTb U HCHHOCTH HpeHCTaBHGHHOﬁ I/IH(bopMaI_II/II/I; y1106CTBO JII

UCIIOJIb30BaHUs €€ B ydeOHOM IMpoliecce.

5. YpoBeHb  TEXHHYECKOIO HCIIOJHEHUS:  HCIOIb30BAaHHE  BUAEO,  ayauo-(aiinos,

HUHTCPAKTUBHOCTD.

Pabotb! onieHuBaroTCs 1o 5-0auibHOM LIKaJe YJIeHaAMU KIOpH.



Hpuioxenue 5

Jlyna. Kapra JIyHsr .

Matepuain 11t coobuenus no teme JlyHa.

JlyHa — cnmyTHuK 3emin

JlyHa — ecTeCTBEHHBIH CITyTHHUK. 3eMJIU M CaMblii IpKUil 00beKT Ha HOYHOM HeOe. Ha
JyHE HEeT MNPUBBIYHON s Hac aTtMocdepbl, HET pPeK U O03€p, PAaCTUTEIBHOCTH M IKUBBIX
opranu3moB. Cwia TsbkecTH Ha JlyHe B mIecTb pa3 MeHblle, yeM Ha 3emie. J[eHbp U HOub ¢
nepenagamu temieparyp 1o 300 rpaxycos aiarcs no Ase Henenu. U, tem He meHee, JIyHa Bcé
OoJblIIe TPUBIIEKAET 3€MJISTH BO3MOXKHOCTBIO MCIOJIb30BaTh €€ YHUKAJIbHBIE YCIOBUS U PECYPCHI.

JlyHa, eTMHCTBEHHBIN €CTECTBEHHbIN CIIyTHUK 3eMJIU U OJrkaiiiiee K HaM HeOecHoe
Teno; cpennee paccrostuue 10 JIlynel — 384000 kumomeTpos.

Jlyna nBwxercs BOKpYr 3emim co cpeaHei ckopocteio 1,02 km/cek 1o
OpUOIU3UTENIBHO JIUTMOTHYECKONH OpOUTE B TOM K€ HAalpaBiIC€HUH, B KOTOPOM JBIKETCS
noJapisioniee OOJIBIIMHCTBO Jpyrux Ten COJIHEYHOH CHUCTEMbI, TO €CThb HPOTHB YacOBOU
CTPEJIKH.

[Tockonbky Mmacca JIyHbl OTHOCHTENBHO Majla, IUIOTHOM Ta30BOM 00OJIOYKH —
atMoc(eppl y He€ mpakTUYecKd HeT. [a3pl CBOOOJHO pAcCEUBAIOTCS B OKPYKAIOIIEM
KOCMHYECKOM IpocTpaHcTse. 1103ToMy noBepxHocTh JIyHbI OCBEIAETCS MPSAMBIMU COJIHEUHBIMU
nydyamu. TeHu OT HepoBHOCTeW penbeda 31ech O4YeHb TIIyOOKM W UYEpHBI, MOCKOIBKY HET
paccessHHoro cBeta. Jla u CosHIe ¢ JyHHOW MOBEPXHOCTH OYyAET BBIMJISIETh I'Opas3lio sipye.
Paspexennass rasoBas obonouka JlyHbl W3 Bomopoja, Tenusi, HEOHa M aproHa B JECATh
TPUJUITMOHOB pa3 MEHbIIE MO IUNIOTHOCTH, YEM Hallla aTMocdepa, HO B ThICSIUy pa3 OoJjblle, YeM
KOJIM4YECTBO MOJIEKYJI ra3a B KOCMUYECKOM BaKyyMe.

[Tockonbky JlyHa He uMeeT IUIOTHOW 3allMTHOM OOOJMOYKM M3 Tasza, Ha eé
MOBEPXHOCTU B TEUYEHHUE CYTOK IPOUCXOASAT OUYEHb OOJIbIINE HW3MEHEHHUS TEeMIIEpaTyphl.



ConHeuHOE M3TY4YEeHHE TOTJIONIAeTCsl JIYHHOH MOBEPXHOCTBIO, KOTOpas Cl1ab0 OTpa)kaeT JIydu
CBeTa.

JIBuxenue JIyHbl BOKpyr 3eMiIM O4E€Hb CII0KHO, U €r0 U3YYEHHUE COCTABIISAET OJIHY U3
TPYIHEHUIINX 3a7a4 HEOSCHOW MEXaHUKH. DJUIUNITUYECKOE IBIKEHUE MPECTaBISET COOOH JIHIIb
rpy0oe mnpuOIMKEHHEe, HAa HEro HaKJIAJbIBAIOTCS MHOTHE BO3MYILEHHs, OOYyCIOBJICHHbIE
nputsbkeHueM CosHna v 1aHer. [Iputsxkenne Jlyner ConHileM B 2,2 pasza CwibHEE, 4eM
3eMaén.

JIyHa Bpamaercs BOKPYT OCH, HAKIOHEHHOW K IUIOCKOCTH JKIIMINTHUKH IIOJ YIJIOM
88rpagycoB 28 MHMHYT, C IEpPUOAOM, TOUYHO PaBHBIM cuiepudeckomy mecsany (27,32 cyTok),
BCJICJICTBHE YEr0 OHA MOBEPHYTA K 3€MJIE€ BCET1a OJJHOM U TOM K€ CTOPOHOM.

UccnenoBanue JIyHsl siBIsieTCs akTyalbHOM Mpo0sIeMoii B HallIE BpeMsl.

Bo-nepBbIx, 100bI9a NPUPOIHBIX 3a1ACOB HAa 3eMiIe 3aTPYAHAETCS C KaXKbIM T'OZ0M.
[To mporHo3am yu€HbIX B Ommkaiimem OyIyleM 4eloBEYeCTBO BCTYIUT B CIIOKHBIA MEPHO.
3eMHas cpeia OOUTaHMs UCYEPIIAET CBOU PECYPCHI, IIOATOMY YK€ ceiiuac HeOOXOAMMO HAUYNHATh
OCBaMBaTh PECYPCHI APYTHX IUIAHET U CIyTHUKOB. JIyHa, Kak Onmxkaiilee K HaM HEOECHOE TeJo
CTAaHET MEePBbIM O0BEKTOM Ul BHE3EMHOI'O IIPOMBILIIEHHOTO ITpou3BoacTBa. Co3naHue JTyHHOU
6a3bl, a 3aTeM U ceTH 0a3, TIIAHUPYETCs yKe B Omwkaimme aecstuietus. V3 JIyHHBIX MOpon
MOXXHO M3BJIEKaTh KHCJIOPOJ, BOJOPOJ, >KENe30, alIOMUHUN, THUTaH, KPEeMHHH U JApyrue
MIOJIE3HbIE 3JEMEHTHI. JIyHHBIM TPYHT SBISIETCS NPEKPACHBIM CBIPBEM Ul IOJyYEHUs
Pa3IUYHBIX CTPOMUTEIBHBIX MaTepHalioB, a Takke Uil JOOBIYM H30TOMa Tenuii-3, KOTOpHIH
croco0eH 00eceunTh 3MEKTPOCTAHIUHN 3eMIIH OE€30MaCHBIM U SKOJIOTUYECKU YUCTBIM SCPHBIM
TOPIOYUM.

Bo-BTOpbIX, JlyHa OyAeT UCHoab30BaThCs Ul YHUKAIBHBIX HAYYHBIX MCCIIETOBAHUN
u HabmoaeHud. M3yyas TyHHYIO MOBEPXHOCTb, YUEHBIE MOTYT «3arjsHyTb» B OYEHb APEBHUMN
NepUoJT Hallel coOCTBEHHOM IIAHETHI, MMOCKOJIBbKY OCOOEHHOCTH pa3BUTHUS JIyHBI obecrieunsiu
COXPAaHHOCTbH peibeda MOBEPXHOCTH B TEYEHHE MUJIINAP/IOB JIET.

Kpome Toro, JlyHa mOCITyXXMT DSKCIEPUMEHTAJIbHOM 0a30i [uis OTpabOTKU
KOCMUYECKHMX TEXHOJIOTUH, a B JajbHeillneM OyJeT UCHOJIb30BaThCS KakK KIHOYEeBOU
TPAHCHOPTHBIN y3€JI MEKXIUTAHETHBIX COOOLIICHUH.




Mudoaornyeckast ucropusi JIyHol

Jlyna B puMckoil mudonoruu spisercs OorumHeidl HouHoro cseta. JlyHa umena
HECKOJIbKO CBATHJIMIIL, OTHO BMecTe ¢ OoroM comnHIla. B erunerckoit Mugonoruu OOTUHS JTyHbI —
Tednyt u ee cecrpa llly — 01HO U3 BOIIIONIEHUH COTHEYHOTO Havaia, ObLIM OJIM3HEaMHU.

B unpoeBponeiickoit u GanTuilcko MH(OIOrMH IIHUPOKO PACHPOCTPAHEH MOTHUB
yXaXUBaHUS MecCsIa 3a COJIHIIEM U UX CBaJIbOBL: MOCIIE€ CBAJbObI MECSI] OKUIAET COJIHIIE, 33 YTO
€My MCTUT OOr-rpoMoBep:Kell U pa3pyOaeT Mecsll OoMoJIaMm.

B npyroii mudonorun Mecsil, KUBIINKA Ha HeOe BMECTE CO CBOEH YKEHOWU-COJIHIIEM,
IIOLLIEN Ha 3€MJII0 ITOCMOTPETh, KakK >KMBYT Jitonu. Ha 3emie 3a mecsuem norHangach XoceadM
(3m0€ xeHCKOoe MHU(DOIOTHYECKOE CYIIECTBO). Mecsll, TOPOIJTMBO BO3BPAIIAIOIIMICS K COJHILY,
TOJIBKO HAIIOJIOBUHY YCIEJNO BOUTH B €ro uyM. CosHIE CXBaTWJIO €ro 3a OAHY IIOJIOBUHY, a
XocensM 3a Opyrylo UM Hayalld TSHYTh €r0 B pa3HbIE CTOPOHBI, IOKAa HE PAa30pBalIM IMOIMOJIAM.
CounHIle TBITAIOCh IOTOM OKMBUTH MECSII, OCTaBLIMIiCS 0€3 JIeBOM MOJOBUHBI M TEM CaMbIM 0e3
cep/aia, mpoOoBaIo CACNAaTh eMy CEepAIe U3 YIJIsL, Kadajao ero B KOJbIoenu (IraMaHCKUA Croco0
BOCKpEIICHHUS YeJIOBeKa), HO Bce ObUIO THIETHO. Torjaa COJHIE MOBEJIEN0 MeECsIly, YTOObl OH
CBETHJI HOYBKO OCTABILENCS Y HErO IMOJIOBUHOM.

B apmsHckoii Mudonoruu Jlycus («iyHa») — MOJIOIOH FOHOIIA MONPOCHI y MaTepH,
neprkaBuieil Tecto, Oynouky. PaccepkenHas maTh fana mouieuuHy JlycuHy, oT KOTOpoW OH
B3JeTen Ha He0o. [lo cux mop Ha ero juie BUIHBI cielpl TecTa. [1o HapoJHbIM MOBEPHIM, (a3bl
JYHBI CBSI3aHbI C LIMKJIAMHU KU3HU 1apst JIycrHa: HOBOJIyHHE — € €ro IOHOCTbhIO, TIOJTHOIYHUE — CO
3peNIOCThIO; KOT/Aa JIyHa yObIBaeT M MOSBISETCA IOJNyMecsl, HacTymaeT crapocTh JlycuHa,
KOTOPBIN 3aTeM YXOJUT B pail (ymupaert). M3 past oH BO3BpaImaeTcsi BO3POKICHHBIM.

M3BecTHBI Takke MUGBI O MPOUCXOXKICHUU JIyHbI U3 YacTed Tena (ualle BCEero u3
JI€BOTO M MpPaBOro rJyiaza). Y OOJBIIMHCTBA HApOJOB MHpa ecTb ocoOble JlyHHbIE MUBI,
00BSICHAOIME BOSHUKHOBEHHE IIATEH Ha JyHE, yallle BCEro TeM, YTO TaM HaXOAUTCS OCOOBIH
YeJlIoBeK (WIYHHBIM YeIOBEK» WJIM «JIyHHas >KCHIIUHA»). Bo)KecTBy JyHbI MHOTIME HapObl
OpUAaT 0c000€ 3HAUCHHUE, CUUTAsl, YTO OHO AAET HEOOXOJUMBbIE 3JIEMEHTHI AJIs1 BCETO KHUBOTO.

IIpoucxoxnenue JIyHbl

Hayunble wuccienoBaHusi packpbuld Hemasio (akToB o OnmxkailiieM K Ham
KOCMHYECKOM O00OBEKTEe, HO Ha BONPOC, Kak MmosiBuiach JlyHa M OTKyAa B3s1ach OKOJIO 3eMIIH,
y4€HbIe He Jal0T TOYHOro oTBeTa. B ucropun uccnenoanust JIyHsl ObUIM pa3inyHbIE THIIOTE3BI
0 €€ BO3HUKHOBECHHH.

[Tpoucxoxnenue JlyHbl OKOHUaTeNbHO emle He ycTaHoBieHo. Haubonee
pa3paboTaHbl TPH pa3Hble THIIOTE3bI.

B xonme 19 B. [Ix. JlapBuH BBIBUHYJ THIIOTE3Y, COTJIACHO KOTOpo# JlyHa u 3emis
MEPBOHAYAIILHO COCTABJISUIA OJIHY OOIIYIO pacIUIaBIEHHYIO Maccy, CKOPOCTh BpaIlleHUs] KOTOPOH
YBEIMYMBAJIACh M0 MEPE €€ OCThIBAHUS U CHKATH; B pe3yJIbTaTe 3Ta Macca pa3opBajiach Ha JIBE
qyacTu: OOJIBIIYIO - 3eMJII0 U MEHbINYO - JIyHy.




Ota runore3a OOBACHAET Malyl IJIOTHOCTH JIyHBI, 00pa3oBaHHOW W3 BHELIHUX
CJIOEB NIEPBOHAYAJIBHOM MaCCHhI.

OpHako OHa BCTpPEYaeT CEPbE3HbIE BO3PAXKEHUS C TOYKM 3pPEHUS MeXaHHU3Ma
OJJOOHOTO MPOoILECcca; KPOME TOr0, MEXy MOpPOJaMH 3€MHOM 000JIOUKH M JIyHHBIMH TOPOAaMHU
€CTh CYIIIECTBEHHbIE T€OXUMUYECKUE PA3ITUUHMSL.

['mnoresa 3axBara, pazpaboTanHas HeMelKkuM ydeHbIM K. Belizekkepom, MBeICKUM
yueHbiM X. AnbpBeHoM u amepukaHckuM yuyeHeiM ['. FOpu, mnpenmomaraer, uyrto Jlyna
NEepBOHAYAJIbHO ObUIa MaJoOW IJIAaHETOW, KOTopas MpH NPOXOXKICHWU BOIM3M 3eMiIu B
pe3ynbTare BO3AEMCTBYS TATOTEHUS MTOCIEAHEeN MpeBpaTUiIach B CITyTHUK 3€MJIH.

BeposiTHOCTS Takoro coObITHS BecbMa Maja, M, KpOME TOro, B 3TOM Cllydae
cie10Basio Obl 0XKUAATh OOJIBIIETO Pa3INyuKs 3eMHbIX U JIYHHBIX TOPO/I.

CornacHo TpeTheil rumotese, paspadaTbiBaBiieiics coBeTckuMH yueHbIMH - O. 1O.
[Imuarom um ero mocnenoBatenssmMu B cepenune 20 Beka, Jlyna m 3emus oOpa3oBaiuch
OJTHOBPEMEHHO ITyTeM O0bEIUHEHHUS M YIUIOTHEHUS OOJIBIIOTO POt MEJIKMX YACTHII.

Ho Jlyna B menom uMeeT MEHBIIYIO IJIOTHOCTb, Y€M 3€MIJif, MO3TOMY BEIECTBO
MPOTOIJIAHETHOTO O0JIaKa JOHKHO OBLIO Pa3fesuThCsl ¢ KOHIICHTPAIUEH TSKENbIX JIEMEHTOB B
3emuie.

B cBsi3u ¢ 3TUM BO3HUKIIO MPEANOJIOKEHUE, YTO MEepBOM Havana (HOpMUPOBATHCS
3emiisi, OKpY>KEHHash MOIIHOH aTrMocdepoi, 00O0TameHHOW OTHOCHTEIBHO JIETy4YUMU
CHWJIMKaTaMM; TIPU MOCJIEIYIOIEM OXJIaXKICHUH BEIIECTBO 3TOM aTMochephl CKOHIEHCUPOBAIOCh
B KOJIBLIO IUTAHETO3UMAaJiel, U3 KOTOpbIX U oOpazoBanachk Jlyna. Ilocnenuss rumore3a Ha
coBpeMeHHOM ypoBHe 3HaHud (70-e TrTompr 20 Beka) mpeAcTaBIseTCS — HamOoJee
MPEAIIOYTUTEIBHOM.

JlyHHblIe 3aTMeHust
W3-3a Toro, uro JlyHa, oOpamasick BOKpyr 3emiu, ObIBaeT MHOT/AA Ha OJHOW JIMHUU

3emisi-Jlyna-ComHile, BO3HHUKAIOT COJIHEUHBIE WJIM JIYHHBIC 3aTMEHHS— HWHTEpPECHEUIHE |
Bq)(beKTHBIe SABJICHUS TPUPOABLI, BBI3BIBABIIMC CTpax B HNPOUUILIC BCKA, TaK KaK JIFOAU HE



MNOHUMAJIM, YTO NMPOUCXOAUT. 3eMiisi OTOpachIiBaeT B MPOCTPAHCTBO KOHYC TeHH, W JlyHa, mpu
HEKOTOpBIX €€ MOJIOKEHUAX Ha OpOHUTe, MOMagaeT B HEro — MPOUCXOAMUT JYHHOE 3aTMEHHE
(puc.1.). Camo coboii pazymeercsi, 4TO JTYHHOE 3aTMEHUE MOXKET MTPOUCXOIUTH TOJIBKO BO BpeMs
MIOJIHOJTYHUSI.

.HYHHLIG 3aTMCHHUA MOTYT OBITE MOJIYTCHEBBIMU,; IIPU TAKOM 34aTMCHHUU OUCK 3emim
TOJIBKO YaCTUYHO 3aKpPbIBACT AUCK COJ'IHIIa OT JIYHHOT'O Ha6J'II-OJIaTeJ'I$I, rac OBl OH HHU HaxXoauJcsa
Ha MMOBEPXHOCTU .HYHBI. 3aTMeHHs OBIBAIOT YaCTHBIMHU, KOTIa B KOHYC 3eMHON TEHH nonagacTt
YaCTb JIYHHOI'O OHWCKa. BEeIBarOT Takke MOJHEIC 3aTMCHUS, TIPU KOTOPBIX .HYHa IIOJIHOCTBIO
BXOOUT B KOHYC 36eMHOM TEHM. O‘IGBI/II[HO, YTO MOJHOC 3aTMCHHUC HAYUHACTCS C MOJYTCHECBBIX U
YaCTHBIX (1)213 N MMHU 3aKaHYHUBACTCA.

Ecnu 651 y 3eman He Obuto aTtMocdepbl, TO TeHb 3eMiM Obula Obl COBEPIICHHO
téMHON. OnHako BO3AymIHAass o00O0JOYKa 3eMJIM JEUCTBYET Kak coOWparomas JHH3a W
IPEIOMIISIET COJTHEUHBIN CBET, 3aJIMBasi UM 3€MHYIO TeHb. ATMoc(epa paccerBaeT U MOIJIONaeT
(¢uoneToBbIe M CHHHE JIy4d, TOpa3fo MEHBIIE MOTJIOIAas OpaHXeBble W KpacHbie. [loaTomy
3eMHasi TeHb OKpAallleHa B KPAaCHBIN IBET, U Jake HaOII01aTeNt0 HEBOOPYKEHHBIM I1a30M BUJIHO
KAPIIUYHO-KPACHYI0 OKpacKy JIyHBI BO BpeMs IOJHOTO 3aTMEHHs. DTUM W BBbI3BaH CYEBEPHBIN
CTpax, KOTOPBIH BbI3bIBAIM JTyHHBIE 3aTMEHUS: 3pUTEISIM Ka3aJoCh, uTo JIyHa 3aauTa KpoBbIO.



JlyHHble 3aTMEHMsSI — JOBOJIBHO peakoe siBieHue mnpupoabl. Kazanock Obl, uTO
JYHHBbIE 3aTMEHHUS JOJDKHBI HAONIOAThCS €KEMEeCSYHO — B Kaxkaoe monHonyHue. Ho Tak B
JEHCTBUTENLHOCTU HE ObiBaeT. JIyHa mpockaib3biBaeT JIMOO 1MOJ 3€MHOM TEHbIO, TMOO HaJ HEH,
U B HOBOJYHHE TeHb JIyHBI OOBIYHO MPOHOCUTHCS MUMO 3€MIIM, U TOTJA 3aTMEHHS TOXKE HE
nonnyyarorcs. [loaTomy 3aTMeHMs He Tak yxk 4acTel. lccrnenoBanue n3meHeHus: pKOCTH JIyHBI
U €€ OKPAacKU BO BpPEMs MOJHOTO JYHHOTO 3aTMEHHUSA IMO3BOJISIET M3y4yaTh ONTHYECKUE CBOMCTBA
BEPXHHX CIIOEB 36MHOM aTMOC(EPHI ¥ TIOATOMY 3aCITyKHBAeT BHUMAHUSI.

®opma, NOBEPXHOCTD, pesibed U rpyHT JIyHbI

®opwma JlyHbl oueHb OJIM3Ka K mmIapy ¢ paguycom 1737km, e€ macca cocraiser 1/81
JONI0 Macchl 3eMiH, cpefHss rioTHocTh Jlyner 3,35r/cm®. Bonee peranbHOe ompeneneHue
¢urypst JIyHBI 3aTpyHEHO TeM, 9TO Ha JIyHe u3-3a OTCYTCTBHSI OKEAHOB, HET SIBHO BBIPAKECHHOU
YPOBHEHHOM MOBEPXHOCTH MO OTHOMICHUIO K KOTOPOH MOKHO OBLIO OBl OMPEJEIUTh BBICOTHI U
IyOWHBI; KpoMme Toro, JIyHa moBépHyTa K 3eMiie OJHOW CTOPOHOM, H3MEPSTH C 3eMITU PAIAYChI
TOYEK TOBEPXHOCTH BUIMUMOTrOo mojdymapus JIyHbl mpeacTaBisieTcss BO3MOXKHBIM JIHMIIb Ha
OCHOBaHUH CJIA0OTO cTepeocKonmuIeckoro 3¢dekra, 00yCIOBICHHOTO JIHOPAIHECH.

W3ydenne nubpannu mo3BOJIHIO OLIEHUTh PA3HOCTH TJIABHBIX MOIYOCEH IIUIICOUIa
Jlynsl1. IlonsipHast ocb MEHbIIIE PKBATOPUAIbHON, HAIIPABJIEHHOW B CTOPOHY 3€MJIH, IPUMEPHO Ha
700M 1 MeHbIIE 3KBaTOPUAIBHON OCH, NEPIIEHIUKYJIAPHON HampaBieHU0 Ha 3eminto, Ha 400 m.
Taxkum oOpazom, JIlyHa moj BIUMSHUEM MPWIMBHBIX CHJI, HEMHOTO BBITSIHYTa B CTOPOHY 3€MIIH.
Bcenenctsue manoro nputsikenus JlyHa He cMorna yaep:KaTh BOKPYT ce0si ra30Boi 000JI0YKH, a
TaKke BOJy B CBOOOJHOM cocTosiHuu. [loBepxHocTh JIyHBI TOBOJIBHO TEMHAs, OHA OTPa’KaeT B
cpeaneMm auib 7,3% cBeToBbIX Jyuyel CoJIHIIA U MOChUIAET B MOJIHOMYyHUE Ha 3emitto B 465 000
pa3 menbuie cBera, 4yem Comnie. He Oymyum 3ammmniena armocdepoii, moBepxHOCTh JIyHBI
HarpeBaercss JaHEM 10 +110, a Houblo ocThiBaeT A0 -120, ojHaKo, Kak MOKa3aiu
paauoHabt0IeHHUs, 3TH OTPOMHBIE KOJICOAHUS TEMIIepaTypbl NMPOHUKAIOT BIIYyOb JHUIIL HA
HECKOJIBKO JCIIMMETPOB BCIEIACTBUE YPE3BbIUAWHO CIab0i TEMIONPOBOJHOCTH MOBEPXHOCTHBIX
CIIOEB.

Jlaxxe HeBOOpYXEHHbIM TnazoM Ha JlyHe BUIHBI HEMpPaBWIbHBIE TPOTSKEHHBIE
TEMHOBAThIC TISITHA, KOTOPBIC OBLIM MPUHATHI 32 MOpPS; HA3BAHHE COXPAHMIOCH, XOTs OBLIO
YCTaHOBJIEHO, 4YTO ATH OOpa3oBaHUS HUYEro OOIIEro C 3EMHBIMH MOpPSIMH HE HMEIOT.
Teneckonuveckue HAOTIOICHUS TO3BOJIWIM OOHAPYXHTh TOPUCTOE CTPOCHUE IMOBEPXHOCTU
JlyHbl. BriscHUIIOCH, YTO MOpPS — 3TO PaBHUHBI OoJjiee TEMHOTO OTTEHKA, YeM Apyrue o0JIacTH,
U300MITyIOIIME TOpaMH, OOJBIIMHCTBO KOTOPBIX HMMEET KousblieoOpa3Hyio (opMy (KpaTepsl)
(puc.2.). Im 6bU10 naHO Ha3BaHHE aHANOTUYHBIE 3€MHBIM 0oOpa3oBaHHsAM: AneHHUHBI, KaBkas,
Anpnel. OOmUPHBIM TEMHBIM HH3MEHHOCTSM OBLTH JaHbl (haHTacTHUeckue Ha3BaHUs: OkeaH
Bbypb, Mope Kpuzucos, Mope CrokoicTBUS U Tak Jajee, MEHbIIE MPUMBIKAIOIIUE K MOPAM
TéMHBIC 00JIaCTH OBLTM Ha3BaHBI 3JIMBaMU, HanpuMmep, 3aymB Paxyru.

B o0pa3zoBanun ¢opm nyHHOro penbeda MpUHUMANIM ydacThe, KaK BHYTpPEHHHE
CUJIbI, TaK U BHEIIHUE BO3JCUCTBUA. Pacu€rbl TepmMuyeckoil ncropur JIyHbI MOKa3bIBAKOT, YTO
BCKOpe 1ociie e€ o0pa3oBaHus HeApa ObUIM pPa3orpeThl PaJMOaKTUBHBIM TEIJIOM U B
3HAUYUTENILHON Mepe pacIUIaBlI€Hbl, YTO MPUBEJIO K UHTEHCUBHOMY BYJIKaHM3MY Ha MOBEPXHOCTH.
B pesynprate oOpa3oBasiiCh TUTAHTCKHE JIABOBBIE IIOJII M HEKOTOPOE KOJIWYECTBO



BYJIKAHUYECKUX KpaTepoB, a TaKKe MHOTOYHUCIEHHBIE TPELIUHbI, ycTynsl u apyroe. OO0
OCTaTOYHOM BYJIKAHU3ME CBHUJETEIBCTBYIOT UCTEUEHHUS YIVIEPOJOCOAECPKAIIUX ra30B B JIYHHBIX
KpaTepax, CIEeKTPOrpaMMbl KOTOPBIX OBUIM BHEpPBbIE MOJIYYEHbI COBETCKUM acTpoHOMoM H.A.
Ko3sipeBbIM.

Bcrogy, rne cosepmann mocaaku KocMHuyeckue anmapatbl, JlyHa mokpsiTa
pPEeromToM. ITO pa3HO3EPHUCTHIM 0OJIOMOYHO-TTBUICBOM CIION TOJIIMHOM OT HECKOJIBKUX METPOB
JI0 HECKOJIBKUX JEeCATKOB MeTpoB. OH BO3HHMK B pe3yJibTaTe JApOOJICHUs, MEepeMElINBaHUI U
CIEKaHUsl JIYHHBIX IOpOJl NpHU MaJCHUSIX METEOPUTOB U MHUKPOMETEOpHUTOB. BcerencrBue
BO3/ICUCTBHS COJHEUHOTO BETpa PErOJIUT HACHILIIEH HeWTpajdbHBIMHU razamu. Cpeau oOpaslos,
JIOCTaBJICHHBIX Ha 3€MJII0, BCTPEYAIOTCSI MOPObI ABYX THIIOB: BYJIKaHUYECKHUE (JaBbl) U IOPOJIbI,
BO3HHKIIKE 3a CUET pa3ApoOJ]IeHUs M PACIUIaBICHUs JIYHHBIX OOpa3oBaHMU INpH MaJEHUSIX
MeTeopuToB. OCHOBHasi Macca BYJKAHMYECKHX IOPOJ CXOJHA C 3eMHbIMH OazaimpTamu. [lo-
BUJUMOMY, TaKUMHU IOPOAAMHM CIJIO)KEHBI BCe JyHHblE Mops. Kpome Toro, B JIyHHOM TIpyHTE
BCTPEUAIOTCS 00JIOMKH MHBIX TTOPOJI, CXOIHBIX C 3¢eMHBIMU U Tak Ha3biBaeMbiM KREEP - mopona,
oOoraieHHast KalueM, peIKo3eMelbHbIMU IeMeHTaMu U GochopoM. OUYeBUIHO, ST MOPOJIbI
MIPE/ICTABISAIOT cOOON OOJIOMKH BellecTBa JyHHbIX MaTepukoB. “Jlyna-20” u “Anosmion-167,
COBEpUIMBIINE MOCAJAKU Ha JIYHHBIX MaTEpUKax, IPUBE3JIM OTTYJa MOPOAbI THUIIA aHOPTO3UTOB.
Bce tunsl nopoa o6pazoBanuck B pe3yJbTaTe AMUTENbHOMN 3BoMonny B HeApax JIynel. Ilo psagy
IIPU3HAKOB JIYHHBIE IIOPOJbI OTJIMYAKOTCS OT 3€MHBIX: B HUX OUEHb MaJlO BOJbI, MO Kajwusl,
HaTpUs U JAPYTUX JIETyYUX 3JIEMEHTOB, B HEKOTOPBIX 00pa3liax OYeHb MHOI'O TUTaHa U XKele3a.
Bo3spact aTux nopoz, onpeaenseMslil 10 COOTHOLIEHUAM PaJuOAKTUBHBIX IEMEHTOB, PABEH 3 -
4.5 mnpA. JeT, YTO COOTBETCTBYET APEBHEUIINM MEPUOAM Pa3BUTHS 3EMIIH.

Hccaenosanue JIyHol

HeynuBurtenpHO, 4TO NepBBIM NOJET KOCMUYECKOTO almnapara BBIIIE OKOJIO3EMHOMN
opOuTHI ObLT HarpaBiieH K JIyHe. JTa yecTh NPUHAJIEKUT COBETCKOMY KOCMHUYECKOMY allapary
«Jlyna-1», 3amyck koToporo 0bu1 ocyecTBiéH 2 stuBaps 1958 rona.

UYepes rog, B oktsi0pe 1959 rona aBromatnueckuit anmapar «JlyHa-3», ocHaIIEHHBIN
anmapaTypoit s pororpadupoBanus, MPoBEN ChEMKY oOpaTHOM cTopoHbl JIyHBI U mepenan eé
n3o0paxenue Ha 3emmro. Cosnanue «JIyHBI-3» OBUIO TEXHHUYECKHM JOCTHIKCHHEM MJIsi TOTO
BpEMEHHU, TNpuHecao uHpopmanuio 00 oOpaTHO cropoHe JIyHBI: OOHApyKEHBI 3aMETHBIC
pasiInuus ¢ BUIUMON CTOPOHOM, NPEXKAE BCErO OTCYTCTBUE MPOTSKEHHBIX JIYHHBIX MOPEH.



B 1966 rony ammapar «JIyna-9» nocraBun Ha JIyHy aBTOMAaTHYeCKyrO JIYHHYIO
CTaHIIMIO, COBEPIIMBIIYIO MSTKYIO MOCAJIKy M IEpelaBlIyl0 Ha 3eMJII0 HECKOJIbKO IMaHOpaM
Onu3iexaleil MoBEpXHOCTH — MPauyHOU KaMEHHCTOM MyCTHIHU.

CrnenyromuMm IIaroM B COBETCKOM JIYHHOM MporpamMme OBLIM aBTOMAaTHYECKHE
cranuuu «JlyHa-16, - 20, -24», npenHazHaueHHbIE A 3a00pa I'pyHTa C MOBEPXHOCTH JIyHBI 1
JIOCTaBKH ero o0pa3ioB Ha 3emutto. [lonéter cocTosmucs B1970, 1972 u 1976 ronax.

Emé onny 3amauy pewanu «Jlyna -17, -21» (1970,1973rona). OHu nocraBuin Ha
JlyHy camMOXoOJHBIE amnmaparbl — JIYHOXOJbI, YIPaBIs€Mble C 3€MJIM MO CTEPEOCKONUYECKOMY
TEJIEBUBMOHHOMY M300paKEHHUIO MOBEpXHOCTH. Ha HUX ObUIM yCTAHOBIEHBI I'PYHTO3a00pHOE
YCTPOWCTBO, CHEKTPOMETP VISl aHAIN3a XMMUYECKOTO COCTaBa I'pyHTa, U3MEPUTEINb ITyTH.

Kocmuueckue anmapatsl «Pelinxepy pazpabaThiBaluCh sl HOTYYESHUSI CHUMKOB BO
BpeMs MaJIeHUs], HAaUMHAas ¢ BBICOTHI OKOJIO 1600 KUIOMETPOB /10 HECKOJBKHX COT METPOB HAJl
IIOBEPXHOCTBIO JIyHBl. Bo Bpems TpéX yaauHbIX MOJETOB OBUTM MOJy4YeHBl OOLIMpPHBIC
MaTepuaibl A1 U3y4eHUs MOP(OIOruH TyHHON OBEPXHOCTH.

[TuoTupyemble KOCMHUYECKHE ammaparbl «AMOJJIOH» ObUIM CIEAYIOIIMMU B
aMepUKaHCKON mnporpamme wuccienoBanuid Jlynel. Ilocne «Amnosmnona» mnon€rsl Ha JIyHy He
POBOJWINCH. YYEHBIM MPHUIUIOCH JTOBOJIBCTBOBATHCS IMPOIOKEHHEM 00paOOTKH JaHHBIX OT
ABTOMATUYECKUX U MUJIOTHUPYEMbIX MOJETOB B 1960-¢ u 1970-e rozsl.

Marnerusm JlyHsl

OueHb HMHTEPECHBIC CBEJCHUS HUMEIOTCS Ha TEMY: MAarHUTHOE TMOJe JIyHBI, €€
MarHeTu3M. MarHuTOMeTphl, YycCTaHOBIeHHble Ha JlyHe, oOHapyuiau 2 TUOA JYHHBIX
MarHUTHBIX MOJIEM: MOCTOSIHHBIE MOJISI, MOPOKIEHHbBIE "HMCKOMAaeMbIM" MAarHeTU3MOM JIYHHOTO
BEIIECTBa, M TEPEMEHHbIE MOJI, BBI3BAHHBIE JJEKTPUUYECKUMU TOKaMH, BO30YKIaeMbIMH B
Heapax JIyHbl. DTH MarHUTHBIC U3MEPEHUS JTaTi HaM YHUKAIIbHYIO HH()OpMAIHIO 00 UCTOPUU U
coBpeMeHHOM cocTosiHuM JIyHbl. McTrouHuk '"uckomaeMoro" MarHeTu3Ma HEHW3BECTEH |
yKa3bIBaeT Ha CYIIECTBOBAaHHE HEKOTOPOI HEOOBIYaiHOM 3110XH B cTOpUH JIyHBI.

[lepemennbie moniss BO30yXkaaioTcsi B JlyHe W3MEHEHUSMH MAarHUTHOTO TOJS,
CBSI3aHHOTO C "COJHEYHBIM BETPOM' - MOTOKAMHU 3apSKEHHBIX YACTHUIL, UCITYCKAEMBIX COJIHLIEM.
HanpskeHHOCTP TOCTOSIHHBIX MOJ€H, nW3MepeHHbIXx Ha JlyHe, MeHee 1% HanpspKeHHOCTH
MarHUTHOTO TOJIS 3€MJIM, HO JIYHHBIE TOJI TOpa3f0 CUIIbHEE, YeM MPEANoaraioch Ha OCHOBE
W3MEpPEHH, TPOBOAMMBIX paHee. [Ipubopbl, MOCTaBICHHBIE HA TMOBEPXHOCTH JIyHBI ",
3aCBUJIETENILCTBOBAIM, UYTO MOCTOSIHHBIE TOJig Ha JIyHe MEHSIOTCS OT TOYKM K TOYKE, HO HE
YKJIabIBAIOTCS B KapTUHY TIJI00AJbHOTO JAWIIOJIBHOTO IIOJI, aHAJOTMYHOTO 3E€MHOMY. OTO
TOBOPUT O TOM, YTO OOHApy>KEHHBIC MOJII BHI3BAaHBI MECTHBIMH HMCTOYHHMKaMH. boree Toro,
00JbIlIas HAMPSHKEHHOCTh MOJIEH yKa3bIBaeT, YTO UCTOUYHUKH MPUOOpENn HaMarHUY€HHOCTh BO



BHEIIIHUX TOJISIX, ropa3io Oosiee CHIIBHBIX, YeM CyLIeCTBYoIee Ha JIyHe B HacTosIiee BpeMms.
Korna-to B mpomiom Jlyna nubo cama oOnajana CHJIBHBIM MarHUTHBIM TOJE€M, JHOO
HAXOJMJIach B 00JIACTH CHIIBHOTO IOJISI.

[lepemeHHbIe 10JI, TOPOKAAEMBIE SIEKTPUUECKUMU TOKaMHU, TEKYLUIUMH B Heapax
JlyHsl, cBsi3aHbl co Bceil JIyHOH, a HE ¢ KakKMMHU-IIMOO €€ OTIACIbHBIMU pallOHaMHU. DTU TOJA
OBICTPO PaCTyT U yOBIBAIOT B COOTBETCTBUH C U3MEHEHUSMHU COJIHEYHOT'O BETpA.

CBolicTBa MHAYLMPOBAHHBIX JYHHBIX IOJIEH 3aBUCAT OT IPOBOJAMMOCTH JIyHHBIX
TI0JIEN HeNp, a MOCIEqHs, B CBOKO OYEPE/b, TECHO CBA3AHO C TEMIEPAaTypoi BemecTsa. [loatomy
MarHUTOMETP MOXET ObITh HCIOJIb30BaH KaK KOCBEHHBIH "TEPMOMETp CONPOTUBICHHUA" IS
ONpeJIeNIeHUs] BHYTpeHHEN Temneparypsl JIyHsI.

N3menenus Buaumoi ¢popmsl JIyHbl

[Tockonpky Jlyna — cdepuueckoe Teno, npu €€ OCBEUICHHMH COOKY BO3HHMKAET
«cepm». OcBelEHHAass CTOPOHA JIyHBI BCErAa yKasbplBaeT B CTOpoHy ConHIA, Jaxke €cld OHO
CKPBITO 3a TOPU30OHTOM.

[TpomomkUTENLHOCTh MOMHON cMeHBl (a3 JIyHbl (Tak Ha3bIBaeMbIil CHHOIUYECKUH
MecCS1) HEMOCTOSHHA U3-33 AJUIMNTUYHOCTH JYHHOM opOuThl. CpeqHUl CHHOAMYECKHH Mecsll
cocrasiseT 29 cyTok 12 yacoB 44 MuHYTHI 2,82 CEKyHABI.

B ¢azax JlyHbl, O1u3KMX K HOBOJIYHHIO (B Hauaje NEpBOM UYETBEPTH M B KOHIIE
HOCJIEeTHEH YeTBepTH), IPU OYEHb Y3KOM CepIie, HEOCBEIEHHAs! YacTh 00pa3yeT T. H. MeNeJIbHbINA
cBeT JIyHbBl — BUAMMOE CBEYECHHE HEOCBEUIEHHOW IMPSMBIM COJHEYHBIM CBETOM ITOBEPXHOCTHU
XapaKTEpHOTO MEMNENbHOIO 1IBETA.

OFETNWANWETY

MNepBan Tpetba
4YeTBepThb MonHonyHwe YeTBepThb

PacTywm Pactywan YbbiBaowan Y6bisatowm
mecau NyHa NyHa mecsaL,

JlyHa mpoxoaut cieayromue Gpa3bl OCBEIICHUS:

- HOBOJIyHHE — COCTOsIHUE, Koraa JIyHa He BuaHa.
- MoJIoJiasl JiyHa — repBoe nosiBieHue JIyHbl Ha HeOe 1ociie HOBOJIYHHUS B BUJIE Y3KOTO cepria.
- IepBasi 4eTBEPTh — COCTOSIHME, KOT'/1a OCBEIEHa M0J0BUHA JIyHBI.
- IpuObIBaIOIIAs JTyHa
- TIOJIHOJIYHUE — COCTOSIHME, KOT'/1a OCcBellleHa Besl JIyHa enmkom.
- yObIBaromas JyHa
- IOCJIEIHSASL YETBEPTh — COCTOSIHME, KOT/Ia CHOBA OCBEILIEHA N0JI0BHHA JIyHBI.
- cTapas JIyHa
OObIYHO Ha KaXKJIbl KaJIeHJAapHbBIN MecsIl BBINAAAET M0 OJHOMY MOJHOJIYHHIO, HO
Tak Kak (a3bl JIyHbl CMEHSAIOTCS HEMHOTO ObIcTpee, ueM 12 pa3 B rofy, MHOIJA CIy4yaroTcs U
BTOpBIE TMOJHOJIYHHS 32 MECsI1l, Ha3bIBaeMble T0JIy00i JTyHOM.



Cec Do

Ayra cmapas AyHa pacmyuas
(et aow ascs) (ybenuabapwascs)

YroObl OTIIMYHUTH MEPBYIO YETBEPTh OT MOCIEAHEH, HAOI0AaTeNb, HAXOASIUICS B
CEBEPHOM IOJIYIIAPUH, MOXKET HCIIOJIb30BaTh CIEAYIONIME MHEMOHWYECKHE IpaBuia. Ecim
JTyHHBII cepn B HeOe moxox Ha OykBy «C», TO 3T0 — niyHa «CTaperomas» i «Cxoasimas», To
€CTh 3TO MOCJIeHs 4eTBepTh. Eciu ke oH NoBEPHYT B OOpaTHYIO CTOPOHY, TO, MBICIECHHO
MIPUCTaBUB K HEMY MAJIOUKY, MOXHO MOJy4uTh OyKBY «P» — nyHa «Pactymas», To ecTb 3T0
IepBast YETBEPTh.

Pactymmii Mecsit 00bIYHO HaOIIO1aETCsI BEUEpoM, a cTaperomuii — yrpom. Crienyer
3aMETUTh, YTO BOJU3M 3KBAaTOpa MECSI] BCErja BHUJEH «JI&ka Ha OOKy», M JIaHHBIA crocod He
HOJXOJUT JUIsl onpeseeHns (asbl.

B rokHOM mosylIapuu OpHeHTalus cepna B COOTBETCTBYIOIIMX  (hazax
NPOTUBOMOJIOKHAS: PACTYLINH MecsI (OT HOBOJIYHUS JI0 MOJHOJXYHHs) MOX0X Ha OykBy «C», a
yObIBaIOLIUH (OT MOJHOIYHUS A0 HOBOJIYHHS) IOX0XK Ha OykBY «D» 0e3 manmouku.

Ecnu mo HampaBiieHHIO NBUXKEHHUS JIYHBl NEPEIHMM Kpaill OCBEIIEHHBIM — JIyHa
pactyiiasi, 3aTeHEHHBIN — yObIBaroIIas.

Paszauna mexny Jlynoit u 3emuteit

Xots mexay 3emieit u JIynoi okono 400 TeICSIY KUJIOMETPOB, OHU TECHO CBSI3aHbI U
CIOCOOHBI BJIMATH JAPYr Ha napyra. JlyHa B3amMoIeWCTBYeT CO BCEH 3€MHOW MPHUPOIOH,
aKTUBU3HPYS, K IPUMEPY, MOPCKHUE MPUIIUBHI U OTJIMBBL. TeM He MeHee, Y ABYX 3THX HeOeCHBIX
TE€J I0BOJILHO MHOTO OTJIMYHM JIPYT OT JIpyTa.

3emnss B 81 pa3 OGombmie Jlynsl mo macce. Pagmyc JlyHBl mpuMepHO B Tpu C
[IOJIOBUHOM pa3a MEHbIIIE pajnyca 3eMIIH.

Nyna

Mapc

3emito OKpyskaeT reocepa — rasoBas 00OJOYKA C pa3NUYHBIMU MpUMecsMH. Ha
Jlyne atmocdepa TpakTHUUECKH OTCYTCTBYET, HET KHCJIOpoaa, HeT Berpa. I[loaTomy nHem
noBepxHocTh JIyHbl oT nasnsiero Connia HarpeBaetcs 10 120°C, a HOUbIO MOXET OCTBITh J0 —
160°C.

Jlaem Ha 3emuie cBeTsI0, HOUBIO — TeMHO. Ha JIyHe He MoxeT ObITh TeMHO. Bparasce
BOKpYT cBOel ocH, JIyHa MoJCTaBIseT MO/ COJHEYHBIE JTyYd BCIO CBOIO MOBEPXHOCTH. Ho BOT
He0o, Takoro Heba kak Ha 3emie Mbl He yBuAMM. JlyHa mo cpaBHeHHIO0 ¢ 3emuéii obrmamaer
cnaboit armocepoit, MOITOMY paccesHHe B HEM COJHEUYHOTO CBETa TMPAKTHUYECKH He
Habmoxaercs, He0o Haj JlyHOH maxe nHeM ué€pHoe U Oe306saunoe: npu sipkom CousHie He0o
YCBHINIAHO 3BE3J]aMH, a 3aKaT BBHITJISAUT KaK BBIKIIOYCHUE DJICKTPHUYSCKOW JIAMIOYKHA B
nomerieHnu. C 3emin HEOO KakeTCs TOMYOBIM: TaKo#l LBET eMy mpuaaeT Bo3ayX. ConHeyHbIe



Jy4Yd pacceuBalOTCs, M 3B€3/bl JHEM He BUAHBL. [lpum 3akare m paccBere myTbh, IPOXOAUMBIN
CBETOM B atMocdepe, yBEIMUMBAETCs, W3-3a Yero OoJblllas YacTh CUHEro CBETa HE JIOCTHTaeT
MIOBEPXHOCTH U HEOO HaJ] TOPU30HTOM CTAHOBUTCS KPACHBIM.

3eMJIs OTpa)kaeT COJIHEUHBIM CBET MpUMEPHO pa3 B 50 cuiibHee, yeM JlyHa. bonbimas
4acTb 3€MJIM 3aHATAa MOPSIMM M OK€aHaMH, MEHbILIasl — MaTepUKaMu U ocTpoBamu. IToBepxHOCTH
JIyHBI COCTOUT U3 TOPUCTOM MECTHOCTH U JYHHBIX MOpell (OrpOMHBIX KpaTepoOB C 3aCThIBILIEH
JIaBOM).

JlyHHbIE TOpBI, BEpOsITHEE BCEro, CPOPMUPOBAIKUCH IOCIE CTOJKHOBEHUS C
IIOBEPXHOCTBIO OrPOMHBIX METEOPUTOB, B TO BPEMsl Kak TIOpbl Ha 3eMie — pe3yJbTaT
TEKTOHHYECKHUX MPOLIECCOB.

JIlyHy HOKpBIBa€T CMECh CKAJUCTBIX OOJIOMKOB M MENKOM IBUIM, TaK Ha3bIBa€MbIH
PEroJuT, TOJIIIMHON 10 HECKOJIBKUX JIECSITKOB METPOB.

Ha Jlyne, B oTiinumne ot 3emiy, HET BYJIKAHUYECKON aKTUBHOCTH M MPAKTUYECKU HET
BOJIbI (KpoMe HeOOJBIIMX 3amacoB JibJa). 3eMHas MOBEPXHOCTh IMOCTOSHHO MOJBEpraercs
BO3/ICIICTBHIO BOJIbI U BETpa, MOBEPXHOCTD JIyHbI HE pa3MbIBaeTCs U HE BHIBETPUBAECTCS.

MarnutHoe none JlyHel oueHp cnmaboe, a cuia TSDKECTH B IIECTh Pa3 MEHbLIE B
cpaBHeHMH ¢ 3emieil. Xumuueckuil coctaB u 3emiu, U JIyHel paznuueH. K npumepy, 3emis
COJIPKUT JJOCTATOUYHO OOJIBIIOE KOJUYECTBO XKele3a, B TO BpeMsl Kak Ha JIyHe ero mpaktudecku
HET.

JIyHa M CIyTHMKH APYTUX MJIaHeT

HecmoTpss Ha He CTONb BBIJAIOUIMECS B CpPaBHEHUM C APYTMMU CIYTHHUKAMH
ConHeuyHoil cucreMbl pa3Mmepsl, JIyHa sBIseTCsS caMblM KpPYHHBIM IO OTHOILIEHUIO K CBOEH
iaHeTe — 3emiie — cnyTHUKOM. 1o pasmepam ee mpeBOCXOJAT JUIIb TAKUE CITyTHUKH APYTHX
wianetr, kak Wo, Kammmucro, 'anumen, Turtan. Takum oOpazom, pasmep JlyHbl mo3Boisier
3aHMMATh ATOMY HeOecHOMY Teny cpeau 91 cryTHuka Bceit COTHEUHOM CUCTEMBI MATOE MECTO.

EBpona FaHvmen Kannucto




Jlyna He sIBIS€TCS TUIIMYHBIM CIIyTHHKOM Iu1aHeThl. [logaBnsroiiee GOIBIIMHCTBO
CIIyTHUKOB MMEIOT MHU3EpPHBIE pa3Mepbl MO CPaBHEHHUIO C MATEPUHCKOM IU1aHeTod. JlyHa ke
BCEro pa3 B 6 MeHbllle 3eMiM M0 auameTrpy. DakTUUECKH, AK€ HENPaBUIBHO FOBOPUTH, YTO
3emiisi uMeeT cHyTHUK JIyHy, mpaBuiibHEE paccMaTpHUBaTh JBOMHYIO IUIAHETHYIO CHCTEMY
3emis-Jlyna. Koneuno, B CosiHe4HO# cucTeMe ecTh 1M0100HbIe SK3eMILIPHI - cuctema [lmyToH-
XapoH, HO [lmaTtoH yxe pa3zkaloBaiM U3 COUCKA TUIAHET, TOATOMY 3TO HE JBOMHAA IUIAHETA, a
JIBOMHOM IUIAHETOM/I, B JIyUILIEM CIIydae.

Kpome Toro, Tak Cl0XHIIOCH, YTO C MOBEPXHOCTU 3eMJIM BUIUMBINA quametp JIyHbI
COBMajziaeT ¢ BUAUMBIM auaMeTpoM ConHIa. OTO TOXKE YHUKAJIbHBIN (DakT - HpU IMOJTHOM
COJIHEYHOM 3aTMEHHH TeHb JIyHBI Ha MOBEPXHOCTHU 3€MJIM IMPEACTaBIsET cOOON MpPaKTHUYECKU
TouKy. OTiinumne JIyHbl OT CIIyTHUKOB APYTHX IUIAHET COCTOUT B €€ IPOMCXO0XKIEHUHU, KOTOPOE
710 CUX MOp 00CyK/1aeTCsl yYEHbIMU U OKOHYATEJIbHOW BEPCUU €Ille HET.

Cucrema 3emas — Jlyna

Pasymeercs, He coBceM BEpHO roBopuTh 0 ABMkeHUHU JIyHbl Bokpyr 3emin. TouHee,
00a »TH Tenma oOpalrarTCcss BOKPYT MX OOIIEro IEHTPa MAacChl, JICKAIIETO HIDKE MOBEPXHOCTH
3emin. AHanu3 kosiebaHuit 3emin mokasai, uyto macca JIyHsl B 81 pa3 MeHble Macchl 3eMIIH.
I'paBuTanmonnoe nputsxkeHue JIyHbl BbI3bIBa€T NPUIUBBI U OTIUBBI Ha 3eMJle.

NMpunnueekl 1 OTNINBLI

] J—— (
Mpunus Mpunue
Otnue

[IpunuBHBIE NBM)KEHUS B pE3yJIbTaTe€ TPEHUS 3aMEUISIOT BpallleHue 3eMJlu,
YBEJIMUMBAsA MPOJIOKUTEILHOCTh 3eMHBIX cyToK Ha 0,001 ¢ 3a cronmerue. I1oCcKOJIbKY MOMEHT
nMITysbca cuctemsl 3emist — JIyHa coxpaHsieTcs, 3aMeAJIeHUE BpalleHus 3eMJId MPUBOJIUT K
MeJuleHHOMY yhaneHuto Jlynsl oT 3emuu. OQHAKO B HBIHENIHIOI 3MOXY PACCTOSHHUE MEXKIY
3emuteit u JlyHoil ymeHbInaeTcs Ha 2,5 ¢M B roj U3-3a CIOKHOTO B3aumojeictBusi ConHia 1
IIJIAaHET C 3eMJIEH.

Jlyna Bcerma oOpameHa K 3emie OJHOHW CTOpOHOH. JleTanbHBId aHanu3 ee
IPaBUTALlMOHHOTO TMOJS TMOKaszaj, 4To JlyHa aegopmupoBaHa B HampaBlIEHUH 3eMIIHM, HO
UCKaXeHHE ee (OPMBI CIUIIKOM BEJIMKO Ui COBPEMEHHOro mnpuiuBHOro s¢ddekra. 1o
HCKa)KEHUE CUUTAIOT «3aMOPOKEHHBIM MPUIMBOMY», OCTABLIMMCS C TeX Hop, koraa JlyHa Obuia
Omke K 3eMiie ¥ UCTIBITHIBAIA C €€ CTOPOHBI 00Jiee CHIIbHOE MPUIIMBHOE BIUSHHE, YeM ceiuac.
Ho 5Ta BBINYKJIOCTH MOXET MPEACTaBIATH COOON M HEOJHOPOIHOCTh BHYTPEHHETO CTPOCHUS
JlyHsL.

JlynHas wiiro3us

Psanom c ropuzonTom JlyHa 1o pazmepam KaxeTcs ropaszio 0oJibliie, HEKEIH BHICOKO
Ha HeOocBone. Ha camom gene pasmeps! JIyHbl Bceria oIMHAKOBbIE U OCTAIOTCS HEM3MEHHBIMU
y’K€ Ha MPOTSKEHUM MHOTUX JeT. To, YTO OHa MEHSIET CBOM Pa3MEPBHI, SBISETCS BCETO JIMILb
wutto3ueil. OOBIYHO KaKeTcs, YTO HaxoAsIascsa Ha ropu3oHTte JlyHa umeeT OoJbIIMe pa3Mepsl,
4YeM B TO BPEMsI, KOI'/Ia OHA HaXOUTCs HaJl TOJIOBOM Y€JIOBEKa.



DTOro BCEro JIMIIb MUIpa HAUIETO 3pEHUS] U BOCHPHUATHE €€ HAallUM MO3rOM. JTO
JIETKO MO>KHO IIPOBEPHUTH C MOMOIIbIO OOBIKHOBEHHON MOHeTKU. Eciu B3STh €€ U CpaBHUTH €€
pa3Mepsl ¢ JIyHOIl, HaxoAsIIEeNCsl Ha TOPU30HTE U B 3€HUTE, TO MOYKHO JIETKO YBUETH, UYTO OHA
uMeeT aOCOJIIOTHO OJIMHAKOBBIN pa3Mep OTHOCUTEIIBHO MOHETHI.

CornacHo MCHUXOJOIMYECKHM OIBITaM, B MOACO3HAHUM HaOIofaresst GopMHpYyeTcs
cOOCTBEHHOE MpEeJCTaBICHHE O pa3Mepax OOBEKTa MO BO3JECHCTBUEM BOCIPUSTHS BEIUYUHBI
COCEeACTBYIOIIUX 00beKTOB. UeMm Bhilie B HEOe, TeM JlyHa BOCIPHHUMAETCS MEHBIIIE, TOCKOIbKY
HaxoJuTcsl B OOJIBIIOM IMyCTOM mpocTpaHcTBe. Ho Ommke K TOPU3OHTY €€ pa3Mephl JIETKO
CpPaBHMMBI C paccTOssHHEM OT JIyHbl 1O TOpU30HTA, BBHJy UYEro HEOCO3HAHHO YCHJIMBAETCS
BIIEYATJIEHUE O JJYHHOM pa3Mepe.
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