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1. TACIIOPT PABOYEM ITPOI'PAMMBI «cACTPOHOMMSI»
1.1. O6nacte npuMeHeHus1 paboyeil mporpaMmMbl
Pabouas mporpamma JTUCHUIUIMHBI « ACTPOHOMHUSD SBIISIETCS 4aCThIO
o0pa3oBaTeabHOM MPOrpaMMbl B COOTBETCTBHUU C (peiepaIbHBIM IOCY1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEIHETO MPO(eCcCHOHATEHOTO 00pa30BaHMUSI 110
HaNpaBJIEHUIO MOATOTOBKU crnennanbHocTh 53.02.03 MHCcTpyMeHTanbHOe
UCIIOJIHUTENHCTBO (110 BUJIaM UHCTPYMEHTOB).
1.2. MecTo AUCIHUIUIMHBL B CTPYKTYpE 00pa30BaTEIbHON MPOTrpaMMBbl
OVII1.00 O6meo6pazoBaTeabHbIN YUEOHBIN ITUKII.
OVII.00. O6s3aTenbHbIe MPEeIMETHBIE 00IACTH.
1.3. Llenp u 3a1a4u JUCLUILIMHBI

PaGouas nporpamma 1o yueOGHOMY MpeaMeTy «ACTPOHOMHUS COCTaBlieHa Ha
OCHOBEe  (hemepasibHOTO  KOMIIOHEHTa TOCYIApCTBEHHBIX  00pa30BaTEIbHBIX
cTaHAapToB oOmero ooOpasoBanus (mpukaz3 MwunHoOpazoBanusi Poccun ot
05.03.2004  Nel089  «OO6  yrBepxkaenuu  dDemepanbHOrO  KOMIIOHEHTA
TOCYIapCTBEHHBIX 00pa30BaTEeIIbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO
o01iero u cpeaHero (MOJTHOT0) o0Iero oopa3zoBaHus»), Mpukaza MUHHCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepauun ot 07.06. 2017 Ne 506 «O
BHCCCHUU  W3MEHEHWH B  (emepadbHbIi  KOMIOHEHT  TOCYIapCTBEHHBIX
o0pa3oBaTe/ibHBIX CTAHAAPTOB HAYaJIbHOTO OOIINETr0, OCHOBHOTO OOIIET0 M
cpenHero  (momHOro) — obmiero  oOpa3oBaHUsS,  YTBEPKIACHHBIM  MpPUKA30M
MunucrepctBa obpazoBanusi Poccuiickoit ®enepanuu ot 5 mapra 2004 1. No
1089».

Oouan xapakmepucmuka yueoH020 npeomema

ACTpOHOMHSI 3aHHMaeT 0CcO0O€ MECTO B CHCTEME €CTECTBEHHOHAyYHBIX
3HaHUH, TaK KaK OHA 3aTparuBaeT NIyOWHHBIE BOMPOCHI CYIECTBOBAHMS YEJIOBEKA
B OKPY’KaroIlleM MUPE U B HEH KOHIIEHTPUPYIOTCS OCHOBHBIC TIPOTHBOPEUHS MEXKITY
OBITHEM YeNIOBeKa M €ro CO3HaHWeM. Ha MpoTsyKeHWH ThICSYENIeTUH aCTPOHOMHUS
marajia B HOry ¢ ¢uiocodueir u penuruedd, uHpopmainueit, nNouyepnHyToNn u3
HaOmoAeHui 3BE3AHOr0 HeOa, mNUTaNa BHYTPEHHUH MHp 4YEJIOBEKa, €ro
peNMUTHO3HBIE TIPEACTaBICHUST 00 OKpyXKaromeM wMupe. Bo Bcex IpeBHHX
¢unocopckux IIKOIAX AaCTPOHOMHUS 3aHMMalla BeyIlee MecTo. Tak Kak
aACTPOHOMUSI HE 3aTparmBajia HETMOCPEACTBEHHO YCIIOBUS JKU3HHU M JESATEIBHOCTH
YelioBeKa, TO MOTPEOHOCTh B HEW BO3HUKajga Ha Ooliee BBICOKOM YPOBHE
YMCTBEHHOTO U JIyXOBHOTO Pa3BUTHS YEJIOBEKa, U MOITOMY, OHA OblLIa JOCTYIHA
MOHMMAaHUIO Y3KOTO Kpyra 00pa30BaHHBIX JIIOACH.

Bc€ coBpemenHoe ecTecTBO3HaHWE: (PU3MKA, MaTeMaruka, reorpadus u
Ipyrue HayKd — THUTAIOCh U Pa3BUBAIOCh Onarofaps pa3BUTHIO aCTPOHOMHHU.
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JlocTaTO4HO BCIOMHUTH MEXaHUKY, MareMaTHUYeCKUd aHajau3, pa3BUTHIC
HpioTOHOM W ero mocienoBarelsiMd B OCHOBHOM ISl OOBSICHEHHS JIBHXKCHUS
HeOecHBIX Tell. COBpEMEHHBIE MJIEU W TEOPHH: 00Ias TEOPUs OTHOCHTEIBLHOCTH,
du3MKa DIIEMEHTAPHBIX YAaCTHUIl — BO MHOTOM 3WXKAYTCS Ha JTOCTIKEHUSIX
COBPEMEHHOU aCTPOHOMUH, TAKUX €€ pa3lIesioB, Kak acCTpOPU3NKa U KOCMOJIOTHSI.

UtoOBl TpaBUIIBLHO TMOHSATH COBPEMEHHOE €CTECTBO3HAHWE, HEOOXOIUMO
M3y4yaTh aCTPOHOMHUIO, TPOHU3BIBAIONIYIO €r0 U JIeKAI[yI0 B €r0 OCHOBax. MHorue
CHEIUAINCTBl CUMTAIOT, YTO BOOOIE TpernojaBaHUE ECTECTBO3HAHMS HAJO
MOCTPOUTh HA OCHOBE €ro acTpPOHOMHUYECKMX KopHeu. [lo-Bumumomy, Takon
MOJIXO TIO3BOJIMT HE TOJNBKO TOBBICUTH Kaue€CTBO €CTECTBEHHO-HAYYHOTO
oOpa3oBaHus, HO M PEIIUTh MPOOJIEeMy MOTEPH MHTEpEeca YUalluxcs K H3yYEHHUIO
€CTECTBCHHBIX HayK.

H3yuenue acmponomuu na 1 xkypce KKH coomeemcmeyem npozcpavme 10
Knacca cpedHe20 (NoiHO20) 0b6we2o 006pa308anus. HANPABIEHO HA O00CMUMNCEHUE
CeOVIOuUX yeell.

— OCO3HaHWE TMPUHIWUIHAAIGHOW pOJNM acCTPOHOMHUHW B  IO3HAHHUH
(GyHIaMEHTAIBHBIX 3aKOHOB TPHUPOABI W (POPMHUPOBAHMS €CTECTBEHHOHAYYHOM
KapTUHBI MHPA;

— npuoOpeTeHre 3HaHUM 0 (PU3UUYECKON MPHUPO/Ie HEOSCHBIX TEN U CHUCTEM,
CTPOCHHUSI IBOIIONMK BCeleHHOM, MPOCTPAaHCTBEHHBIX M BPEMEHHBIX MacliTabax
Bcenennoii, Hanbosnee BaXXHBIX ACTPOHOMHYECKUX OTKPBITHSX, ONPEACIUBIINX
pPa3BUTHEC HAYKU U TEXHUKH;

— OBJIQJICHUE YMEHHUSIMU OOBACHSTH BUIUMOE TOJIOKEHWE U JIBHIKEHUE
HEOECHBIX TeJ NPHUHIMIIAMHU OIPEICICHUS] MECTOMOJIOKEHUS W BPEMEHHU II0
aCTPOHOMHYECKUM OOBEKTaM, HaBbIKAMHA MPAKTUYECKOTO  HMCIOJIb30BaHUS
KOMITHIOTEPHBIX TPWJIOKCHUH IS OMpEACICHHs] BHJA 3BE3IHOTO Heba B
KOHKPETHOM ITyHKTE JJISI 3aIaHHOTO BPEMEHU;

— pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUECKUX
CIIOCOOHOCTE B Tpollecce TMNPUOOPETEHUsT 3HAHUW TI0 aCTPOHOMHUU C
WCITOJIb30BAHUEM  Pa3lIMYHBIX HMCTOYHMKOB HMH(POPMAMA M COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJOTHI;

— (hopmupoBaHKEe HAYYHOTO MUPOBO33PECHHUS;

— (hopMupOBaHKEe HABBIKOB MCITOJIB30BAHUS €CTECTBEHHOHAYUYHBIX U (PU3UKO-
MaTeMaTHYECKUX 3HAHWKM JJIT OOBEKTHOTO aHaIM3a YCTPOWMCTBA OKPYKAIOUIETO
MUpa Ha TpUMEpPE JAOCTIKCHHA COBPEMEHHOW acTpO(PU3UKH, ACTPOHOMUU W
KOCMOHABTHKHU.

3agaya acTpOHOMHM, KaK U JIIOOOTO €CTECTBEHHOHAy4YHOIO IIPeIMEeTa,
U3y4aeMoro B KoJuIeJKaX M B 00mIeoOpa3oBaresbHOM IKoie — (popmMupoBaHue
€CTECTBEHHOHAYYHO! TI'paMOTHOCTH. EcTecTBEeHHOHayuyHas TpaMOTHOCTb — 3TO
CIIOCOOHOCTh YeJIOBEKa 3aHMMaTh AaKTUBHYIO TPaXIaHCKYIO TMO3UIMIO0 IO
BOIIPOCAaM, CBA3aHHBIM C Pa3BUTUEM ECTECTBEHHBIX HAyK W MPUMEHEHHEM HUX
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JOCTUKEHUM, a TaK)KE€ €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
WJIesIMU, 3TO HE CHHOHHM €CT€CTBCHHOHAYYHBIX 3HAHWUW WM YMCHUM, a 3HAHUA U
YMEHUS — B JCUCTBUU, U HE IPOCTO B JICHCTBHUM, a B JICUCTBUH NPUMEHUTEIBHO K
peanbHBIM 3a7a4aM. ECTECTBEHHOHAy4YHO T'pPaMOTHBIA YEJIIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXXIACHHUH IPOOJIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM M TEXHOJOTHSM, 4YTO TpeOyeT OT HEero CaeayIoImX
KOMITETEHTHOCTEH

— Hay4YHO OOBSICHATD SIBIICHUS;

— MIOHUMAaTh OCHOBHBIE 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MCCIICIOBAHMS;

— UHTEPHPETUPOBATH TAHHBIC U UCIIOJIb30BaTh HAYYHBIC 10KA3aTeJIbLCTBA JJIs
MOJTy4€HUS BHIBOJIOB.

Tpeb6oBaHUs K YPOBHIO OCBOEHHUS COJEPKAHMUS JUCIUILIUHBI.
IlnaHupyeMbie pe3yJIbTaThl 0CBOCHHS YU4eOHOI0 mpeaMera
OK 10. Mcnonws3oBarh B npo(hecCHOHATBHON JeATeTbHOCTH yMEHUS M 3HAHMS,

IMOJIYYCHHBIC O6yanOHIHMHC$I B XO0A€ OCBOCHHA y‘-Ie6HBIX npecaMCcTOB B
COOTBCTCTBHUHU C (beﬂepaﬂbeIM TroCyaapCTBCHHbBIM O6paSOBaT€JII)HBIM CTaHdapTOM

CpeaHero oo1ero oopa3oBaHuUsl.

N3yyenue npeameTHoi obnactu « EcTecTBEHHbIE HAYKW» AOIKHO
00eCneynTh:

c(hOpMHPOBAHHOCTH OCHOB LIEJIOCTHOM HAyYHOW KApPTUHBI MUPA;

(dbopMHUpOBaHME TOHUMAHUS B3aMMOCBSI3H U B3aMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK;

c(hOpMHPOBAHHOCTh TOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha
OKPY’KaIOLIYI0 CpeRy, SIKOHOMUUECKYI0, TEXHOJIIOTMYECKYIO, COLIMAIBHYIO U
ATUYECKYIO C(hephl NeITeIbHOCTH YEJI0BEKa;

CO3/1aHKE YCJIOBHI JIJIsl pa3BUTHS HaBBIKOB y4€OHOM, MPOEKTHO-
UCCIIEIOBATENbCKOM, TBOPUYECKON ACSITEIbHOCTH, MOTUBALIUK O0YYAIOLIUXCS K
CaMOpPa3BUTHIO;

c(hOpMUPOBAaHHOCTHYMEHUN aHAIU3UPOBATh, OLICHUBATH, IPOBEPATH HA

JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO WH(HOPMAIIHIO;



c(hOpMHPOBAHHOCThH HABBIKOB 0€30IacHON pabOThl BO BpEMs TPOEKTHO-
HCCJIEI0OBATEIbCKON U IKCIIEPUMEHTATBHOM JIEATeNIbHOCTH, IIPU UCTIONB30BAHUHU

J1a00paTopHOTO 000PYIOBaHUS.

1.4. KomnuecTBO 4acOB Ha OCBOECHUE JTUCIIUILINHBI
OO0BbeM TUCHUIUIMHBI, BUJIBI y4€OHOU pabOThl U OTYETHOCTH

Onucanue mecma y4eoHno2o npeomema

[IpenMer « ACTpOHOMUS» OTHOCUTCS K MPEAMETHON 00acTi «EcTecTBEeHHO-
Hay4IHBIC TTPEAMETHD».

Peanusyercs 3a cyeT yacoB yueOHOTO TJIaHA, COCTABISIONINX 0053aMmenbH)I0
yacme.

[Iporpamma paccuutana Ha 36 yacoB B rof (1 yac B Hezelnto).

lTogoBast mpoMexyTouHasi arTecTalsi MPOBOAUTCS B COOTBETCTBUU C
noJiokeHueM o (opmax, NEPUOAMYHOCTH U TMOPSAKE TEKYIIEro KOHTPOJISI
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTally ydanumxcs, B GopMe yTBEpKICHHON
yueOHbIM Tu1aHoM Ha 2021-2022 yueOHblii roj.

Oo0bem

Buax vueoHOM padoThI
1y p 4acoB

MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 54y,

Oo0s13aTesibHAsT AyIMTOPHAS yueOHasi HATPy3Ka (BCero) 36u.

CamocrosiTejibHas padoTa o0y4yarouierocs (Bcero) 18u.
D®opMbI KOHTPOJISA Konrponbnas
pabora: 1-
cCeMecTp,
3auéT: 2-
CEMECTp




2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUAIIJINHBI
2.1. TemaTH4eCcKUi IJIaH U COJICPKAHUE TUCIUTUIUHBI
Conepxxkanue TUCUUIIIHMHBI

BBejeHue B aCTPOHOMUIO

Crpoenne u macmitadbl BeesieHHOM, 1 cOBpeMeHHbIe HA0II0IeHU S

Kakue tena 3anonusior BeeneHnyro. KakoBbl MX XapaKTEpHbIE pa3Mepbl U
paccTossHUS MeXay HuMH. Kakuwe Qusndeckuwe yciaoBHS BCTPEUAIOTCS B HHX.
Bcenennas pacmupsercs.

I'ne u kak paboTalOT camble KpYINHbIE ONTHYECKUE Teneckonbl. Kak
aCTPOHOMBI ~ HMCCIEAYIOT ramMma-usinydeHue Bcemennoit. UYto  yBuuenu
rPaBUTAIIMOHHO-BOJIHOBBIC Y HEUTPUHHBIC TEJIECKOIIBI.

AcTpoMeTpus

3Bé31HOEe He0O U BUANMOE IBUKeHHEe HeOeCHbIX CBETHJI

Kakwue 3B&3151 Bx0onaT B co3Be3nust Opuona u Jlebens. CoiHile IBMXETCS IO
skaunTuke. [naneTsl coBepiaroT nerieo0pazHoe ABUKECHHE.

HeGecHbie koopuHaThI

Uro Takoe HeOecHbI »HKBaTOp W HeOecHbIM MepuauaH. Kak crpost
HKBATOPUAIILHYIO CHUCTEMY HEOeCHBIX KoopauHaT. Kak cTpoAT ropu3oHTaIbHYIO
CUCTEMY HEOECHBIX KOOPAUHAT.

Buaumoe apuxenue miadetr u CosHua

[TetneoOpa3Hoe ABMKEHHE TIJIAHET, MOMATHOE U MPSMOE JIBIKCHHUE TIJIaHET.
DKJIUIITHKA, 30/MaKalbHble co3Be3aus. HepaBHomepHoe aBmxkeHue ConHIa Mo
SKJIUNITUKE.

JBuxkenue JIyHbl U 3aTMeHUS

®a3pl JIyHbI U1 CUHOAMYECKUN MECHI, YCIOBUS HACTYIUICHUS COJTHEYHOIO U
ayHHOTO 3arMeHuil. [loyemy mnpoucxomsiT conHeuHble 3armeHusa. Capoc
MPEJICKa3aHUs 3aTMEHUM.

Bpewms u xanenaaps.

3BE3IHOE U COTHEYHOE BPEMS, 3BE3HBIN U TPOMMYECKHIA TO/I.

YCTpOWCTBO  JIYHHOTO ¥ COJHEYHOTO  KajJeHaaps, NpoOJieMbl UX
cornnacoBanus FOnuaHCKuil 1 TPUTOPUAHCKUN KaJeHAApH.

HeOecHasi MeXaHHKA

I'e1uoneHTpUYeECcKasi cucTeMa MuUpa

[Ipencrabnenust o ctpoeHnn COTHEYHOM CUCTEMBbl B aHTUYHBIC BpEMEHA U B
CpelnHeBeKOBbe. [enmonieHTpuyeckas cucTeMa MUpa, JA0Ka3aTelbCTBO BpaIllCHUS
3emsin Bokpyr Counnina. [lapamnakc 3BE31 M omnpenesieHue pacCTOSHUSL 1O HUX,
napcex.

3axkonnl Kemuiepa

OtkpoiTue U.Kemnepom 3akoHOB ABWKEHHSI IUIaHeT. OTKpBITHE 3aKOHA
BcemupHoro tarorenus m 0000mEnnble 3akoHbl Keriepa. OmnpeneneHue macc
HEOSCHBIX TEII.

Kocmunueckne ckopoctu




Pacuétel mepBoii M BTOpOM KOCMHYECKOH CKOPOCTH U HMX (PU3NUYECKUU
cMmbici. [Tonér FO.A. I'arapuna BoKpyT 3eMIIH 110 KpyTOBOM opOHUTE.

MexnnaHeTHble NEPENETHI.

[TonsiTe onTUManbHOW TPACKTOPUM NOJIETA K IUIaHeTe. Bpems monéra k
IJIAHETE U JaThl CTApTOB.

JlyHa u eé Bausinue Ha 3eMJ110

Jlyanerii penbed u ero mpupona. [IpuamBHOE B3aMMOIECUCTBHE MEKIY
Jlynoit u 3emnéi. Ynanenue JIyHbl OoT 3eMJIM WM 3aMEIJICHUE BpAILICHUS 3€MIIU.
[Ipeneccust 3eMHOM OCHU U IIPEABAPEHUE PABHOACHCTBHIA.

CTpoeHue COJTHEYHOI CHCTEMBbI

CoBpemenHble nipeactaBieHus 0 COTHEUHOM CHCTEME.

CocrtaB ConnHeuHoM cuctembl. [lnaHeTel 3eMHOW Tpynnbl U IUIAHETHI -
TUTaHThI, X TpUHIMNHaIbHbIe pa3nuuusa. Obaako komet Oopta u [losic Kotinepa.
Pa3smepsl Tell COTHEYHON CUCTEMBL.

ILinanera 3emuist

®opma u pasMmepsl 3emuu. BuHyTpennee crpoenue 3emu.  Ponb
MapHUKOBOTO A (PekTa B popMUPOBAHUH KITUMAaTa 3EMJIH.

IlnaHeTnl 3eMHOI TPpynNbI

HccnenoBanuss Mepkypus, Benepsl 1 Mapca, ux cxoxectsb ¢ 3emnéin. Kak
NapHUKOBBIA 3((EKT TrpeeT MNOBEPXHOCTh 3E€MJIM U TEperpeBaeT armocdepy
Benepsol. Ectpb nu sxu3np Ha Mapce. OBomonust opouT criytHukoB Mapca doboca
u [lerimoca.

Il1aHeThI-TrUraHThI

O®usnueckne cpoiictBa FOmurtepa, Carypna, VYpana u HenrtyHa.
Bynkannueckas nedarenbHoCcTh Ha cnyTHUKE FOnurepa Mo. [Ipupona komer BOKpyr
MJIAHET-TUTAaHTOB.

Ili1a"HeThI-KApPJIMKH U UX CBOMCTBA.

Maubie Tes1a CoJIHEYHOM CHUCTEMBbI

[lpupona wu npBuxeHue actepousioB. Cneruduka ABUKEHUS TPYIIII
acteponioB TpossHueB u Ipekos. IIpupona n nBuxenue xomer. Ilosc Kolinepa u
O6maxo komeT Oopra. [Ipupona METEOpPOB U METEOPUTOB.

MeTeopbl 1 METEOPUTHI

[Ipupona magarommx 3BE3, METCOPHBIE MOTOKM W HMX paauaHTbl. CBs3b
MEXKJly METECOPHBIMH MOTOKaMU M KomeTamH. [Ipupojia KaMEeHHBIX U KEJIE3HBIX
MeTeopuTOB. [Iprpona METEOPUTHBIX KPATEPOB.

IIpakTnueckas acrpodusuka u pusuka Coanua

MeTtoabl acTpoPU3NIECKUX HUCCITIETOBAHU I

VYCTpONCTBO M XapaKTePUCTUKHU TEIECKOMIOB pe(pakTopoB U pedieKTOPOB.
YCTpOKCTBO PaIuOTENECKOIIOB, PATUOUHTEPPEPOMETPHI.

CouanHue

OcHoBHble xapakrepuctuku ConHua. OnpeneneHrue Macchl, TEMIEPATYPhI U
xummudeckoro cocraBa Connia. Ctpoenue conmHedHod atmocdepsl. ConHeyHas
aKTUBHOCTb U €€ BIUsHUE Ha 3eMITi0 U Ouocdepy.

Bnytpennee crpoenue ComHua.




Teopetnueckuili pacu€r temneparypsl B 1HeHTpe ConHua. SaepHsblil
VWCTOYHUK JHEPrUM U TEPMOSJICPHBIE pPEAKIMM CHHTE3a TEIUs W3 BOAOPOAA,
nepeHoc 3Hepruu u3 neHtpa ColiHIa HApYyXKy, KOHBEKTHUBHAs 30HA. HelTpuHHBII
TEJIECKOIl ¥ HaOJII0IeHHs TTI0TOKa HeTpuHO oT CoJiHIIa.

3Bé3abI

OCHOBHBIE XapaKTEePUCTUKH 3BE3/

OnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3/A: MacChl, CBETUMOCTH,
TEeMIIepaTypbl U XUMUYECKOTO cocTaBa. CriekTpalbHas Kiaccuukaius 3BE31 U e€
¢dbu3nyeckrue OCHOBHI. JlnarpaMma «CIEKTPaJIbHBIN KJIacC» — CBETUMOCTh 3BE3,
CBSI3b ME¥K]Iy MacCOM U CBETUMOCTBIO 3BE3].

BHyTpeHnHee cTpoeHue 3BE3/1

CrpoeHue 3B€3/bl NIABHOU MOCJEI0BATEIbHOCTH.

CrpoeHue 3B€3/] KpaCHbIX TUTAHTOB U CBEPXTUT'AHTOB.

BeJibie kapiiuKkH, HEUTPOHHBbIE 3BE3/1bI, MYJbCAPbI U YéPHbIE AbIPHI

CrpoeHue 3BE3N OenbIX KapJUKOB M TMpeAea Ha HUX Maccy — Tpenen
Yanapacekapa. Ilynscapsl u HelTpoHHBIE 3BE3MBI. [Ipupona 4€pHBIX IBIP U HX
napaMeTphbl.

/IBoiiHbIE, KPATHbIE U NIePpeMEeHHbIe 3BE3bI

HaOmronenust TBOMHBIX M KPAaTHBIX 3BE3]. 3aTMEHHO-TIEPEMEHHBIC 3BE3IIBI.
Omnpenenenne Macc ABOMHBIX 3BE34. llynmbcupyromme mnepemMeHHbIE 3BE3BL,
KpUBbIE HM3MEHEHHs Onecka nedeuna. 3aBUCUMOCTh MEXIY CBETUMOCTBIO U
nepuoioM mynbcanui y nedeunn. Lepenapr — Masku Bo BeeneHnHoH, Mo KOTOphIM
ONPEAEIISIOT PACCTOSIHUS 10 JAJIEKUX CKOIUICHUM U FaJlaKTHK.

HoBble u cCBepXHOBBIE 3BE3/1bI

XapaKTEepUCTUKH BCIBIIIEK HOBBIX 3BE31. CBA3b HOBBIX 3BE3]l C TECHBIMHU
JIBOMHBIMM CHUCTEMaMH, COJepKallMMU 3Be3ny Oenbiii kapiuk. [leperexanue
BEILIECTBA U SIJICPHBIN B3PBIB HA MOBEPXHOCTH Oesioro kapiuka. Kak B3pbiBaroTCs
CBEpXHOBBIE  3BE31bl.  XapaKTEPUCTUKU  BCIBIIIEK  CBEPXHOBBIX  3BE3.
['paBuTaliMOHHBIN KoJIIanc Oenoro kapivka ¢ maccoit Yanapacekapa B cocTaBe
TECHOW JIBOWHOW 3BE€3Ibl — BCHBIINIKA CBEPXHOBOM MEPBOro Tuma. B3peiB
MACCHUBHOM 3BE€3/Ibl B KOHIIE CBOEH IBOJIFOLIMYA — B3PbIB CBEPXHOBOM BTOPOTO THUIIA.
HaOmntoneHue ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

JBOJIIOLUA 3BE3/1: POKICHHE, )KU3Hb H CMEPTh 3BE3]1

Pacuér mpomOmKUTENBHOCTH >KM3HM 3BE3 Pa3sHOM MACChl Ha IJIABHOM
MOCJIeIOBaTeNbHOCTH. [lepexoq B KpacCHblE THUTaHTBl U CBEPXTMIAHTBHI IIOCIIE
ucuepnanus Bojxopoja. CrHokoiHasi SBOJIONMUS MaJIOMAaCCHBHBIX 3BE3N, U
IPaBUTAIIMOHHBIA KOJUIAIIC W B3PHIB C OOpa30BaHWEM HEWTPOHHOW 3BE3bl WIIH
YEpHOI1 JbIpbl MACCUBHOM 3Be3/bl. OTpeiesieHre Bo3pacTa 3BE3HBIX CKOTUICHUHN U
OTJICJIbHBIX 3BE3/] U MMPOBEPKA TEOPUHU IBOJIFOLIUN 3BE3I.

Muaeunbiii IlyTh

I'a3 1 nb1b B l'asnakTHKe.

Kak oOpasyrorcs orpaxarenbHble TyMaHHOCTU. [louemy cBetdaTcs
nuddy3HbIe TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS ra30BbIE U MBUIEBBIE TYMAHHOCTH B [ 'ajakTHKeE.
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PaccesiHHbBIE U IAPOBBIE 3BE3IHBIE CKOTUICHUS.

Habnromaemblie cBOMCTBA pacCesIHHBIX 3BE3MHBIX CKorieHu. Habmromaemble
CBOMCTBA IIAPOBBIX 3BE3JHBIX CKOIUICHUM. PacmpeneneHrne m xapakrep NBUKCHUS
ckoruieHn B ['amaktuke. PacrnpeneneHue 3BE31, CKOIJICHWH, ra3a W MbUIM B
["anakruke.

CBepxmaccuBHasi 4€pHasi Jplpa B LeHTpe ['alakTUKU U KOCMHUYECKUE JIyYH.
NudpakpacHbie HAOMIONGHUS JBWIKEHUS 3BE3M B IeHTpe [amakTuku U
oOHapyXeHHEe B IIeHTpe [ aJakTMKU CBEPXMAaCCHUBHOM YEpHOM JbIpbl. Pacuér
rapaMeTpoB CBEPXMACCUBHOM uépHOM NbIpbl. HaOmroneHnss KoCMUYECKUX JTyden u
UX CBA3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3I.

lanakruku.

Kak xmaccudunupoBaliv rajakTuku 1mo ¢gopMe ¥ KaMepTOHHAs JuarpaMma
Xa06na. CBoiicTBa CHHUPATBHBIX, JJUIANTAYECKUX W HENPABUIBHBIX TaJlaKTHUK.
KpacHoe cmenienne B CeKTpax rajlakTUK U ONPEAEIIEHUE PACCTOSIHUA 10 HUX.

3akon Xa00:1a.

Bpamenune ranaktuk v TéEMHasi MaTepUs B HUX.

AKTHBHBIE TAJIAKTHKH U KBa3apbl

[Ipupona akTUBHOCTH TaJlAKTHK, PAIAOTAIAKTUKUA U B3aUMOJICHCTBYIOIIUE
ranakTukd. HeoObluHbIE CBOICTBa KBa3apoB, MX CBSI3b C SApaMu TaJlaKTUK W
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CxonjieHusl TaJIaKTHK

Habmromaemble cBOMCTBA CKOTUICHHH TajlakKTHK, PEHTTEHOBCKOE H3IIy4YeHHUE,
TeMIlepaTypa U Macca MEXTaJlaKTHUYEeCKOTO ra3a, He0OOXOMUMOCTh CYIIECTBOBAHUS
TEMHOM MaTrepu B CKOIUIEHUSX TanakTUK. OueHKa macchl TEMHOM Marepuu B
CKOIUICHHSX. Sluencras CTpPyKTypa pacupeiecieHus TaJlaKTUKA CKOIUIEHUU
rajaKTUK.

Crpoenue u 3Boa0IUA BeejieHHOM

KoneuyHocTh 11 0eCKOHEYHOCTH BeesileHHON — nmapagoKehbl KIacCHYeCKon
KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TITOTCHUSI W TPEACTABICHUS OKOHEYHOCTH U
oeckoHeuHocTH Beenennoil. dotomeTpudeckuil mapajgokc U IPOTUBOPEUUS MEXKTY
KJIACCUYECKUMU TPEJCTABICHUSIMA O CTpO€HUM BceneHHON U HaOMIONCHUSIMU.
Heo6xonuMocTs npuBiieueHus o01Ield TEOPUH OTHOCUTEIBHOCTHU JJIsI TOCTPOCHUS
Monenu BceneHHoil. CBsi3b MEXAy T€OMETPUUYECKUX CBOWMCTB IMPOCTPAHCTBA
BceneHHoi ¢ pacripeeIeHueEM U IBUKEHUEM MATEPHUU B HEM.

Pacmupsiromasicsa Beesiennast

CBsi3b  cpeHEd IUIOTHOCTH MaTepUM € 3aKOHOM  pacllupeHus U
F€OMETPUUYECKUMHM  CBOWCTBaMHU BcenenHo. EBKIMIOBAa W HEEBKIIWIOBA
reomeTpusi Beenennoil. Onpenenenue paauyca U Bo3pacta Bcenennoil. Mojaens
«ropsiuedt BceneHHoi» W penukroBoe u3MyudeHus OOpazoBaHHE XHUMHYECKUX
aJIEMEHTOB BO Bcenennoii. OOwmime renus Bo BceeneHHOW W HEOOXOIHMMOCTH
oOpa30oBaHUsl €ro Ha paHHUX dTanax spoitonuu Bceenennoit. Heo6xoqumocTs He
TOJIBKO BBICOKOM IUIOTHOCTM BEIIECTBA, HO W €ro BBICOKOM TEMIIEpATypbl Ha
paHHMX JTanax SBOMIOUMM BceneHHOW. PelnkToBOE M3IydeHHME — U3IyUYEHUE,
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KOTOPOE OCTAJIOCh BO BCENEeHHOM OT TropsAYero W CBEPXIUIOTHOTO COCTOSIHUS
MaTepuyd Ha paHHMX JTanax >ku3Hu BcenenHoil. HaOmiomaembie cBoiicTBa
peNMMKTOBOTO M3NMydeHus. [lodemy HEOOXOOWMO TPUBICUYCHHE OOIICH Teopun
OTHOCHUTEJIBHOCTH ISl HOCTPOECHUSI MoJien BeeneHHoM.

CoBpemeHHbIe TPOOIEMbI ACTPOHOMHUHU

YckopeHHOe pacipeHne BeenmeHHon u TéMHasi SHEprusl.

HaOmronenust cBepxHOBbIX 3BE37 | Tumna B Jan€kux rajgakTUKax U OTKPBITHE
YCKOpEHHOTO  pacmupeHus  BcenenHoil.  OTKpBITME  CHIIBI  BCEMHPHOIO
OTTAJIKUBaHUA. TEMHasi SHEPrus YBEIWYMBACT Maccy BceneHHOW mo mepe e€
pacummpenus. [Ipupona cunbl BceMupHOro orrankuBaHusl.

OO6Hapy>keHHe IIaHeT BO3JIE APYTUX 3BE3.

HaGmionenuss 3a ABUKEHHEM 3BE3]] M OMNPEICICHHS MacC HEBUJIUMBIX
CIIyTHHKOB 3BE3J, BO3MYILAIOLIMX WX IMPAMOJIUHEHHOE JABWXKEHUE. MeTonbl
oOHapyxeHus dk3011aHeT. OleHKa YCIOBUM Ha MOBEPXHOCTAX dK301u1aHeT. [Tonck
AK30IUIAHET C KOM(POPTHHIMU YCIOBUSAMHM JJIS )KU3HU HA HHUX.

[Touckn xwu3Hu u pasyma BOo Bcenmennoil. Pa3BuTue mnpeacraBieHuil o
BO3HUKHOBEHUHU W CYIIECTBOBAHMM *XW3HU BO BceneHHoil. COBpeMEHHBIE OLICHKHU
KOJINYECTBA BHICOKOPA3BUTHIX HUBUIM3aIui B ['anaktuke. [TonbiTkun oOHapykeHUs
Y MOCBUIKM CUTHAJIOB BHE3EMHBIM [[UBUIIN3AIUSAM.

TemaTuueckoe NJIAHUPOBAHUE

Haumenosanue memoi Konuuecmeo uacos

Pazoen «Beedenue». Becezo uacoe:1

BBenenue B aCTpOHOMHUIO. 1

Paszoen «Actpomerpus». Beezo uacoe: 8

3Bé3aH0€E HEDO.

HebGecHble KOOpIUHATHI.

Bumumoe nBuxenue miadet u CoitHIa.

JIBrxenue JIyHbI U 3aTMEHUS.

Bpewms u xaneHnaps.

Cucrema mupa.

3akonsl Keruiepa IBHKEHUS TIJIAHET.

e e

Kocmuueckne CKOpOCTH U MEXKIIJIAHETHBIE
TIEPENETHI.

Pazoen «Ctpoennie ComHeuHOU cucteMbl». Beezo uacoe: 7
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CoBpeMeHHBIC IPEICTABICHUS O CTPOCHUU 1 1
cocraBe COJTHEYHOI CUCTEMBEI.

I1nanera 3ems.

JlyHa u e€ BnusiHUE Ha 3EeMJTIO.

[LitaneTsl 36MHOM TPYIIIIBI.

[lmaneTeI-ruranTel. lInaHeThI-KapauKy.

Maunsbie Tesia COTHEUHOU CUCTEMBI.

I e e

COBpeMeHHBIe MpCcaACTaBJICHUA O
IMPONUCXOKICHUN CoHEYHOM CUCTEMBI.

Pazoen «Actpodusuka u 3BE€31Hast acTpoHOMUSI». Beezo uacoe: 7

MeTtoibl acTpoU3UIECKUX UCCIIETIOBAHUIM. 1
Connre. 1
BHyTpeHHee CTpOeHUE U NCTOYHHUK SHEPTUHU 1
Connua.

OCHOBHBIE XapaKTEPUCTUKU 3BE3I. 1
beinble Kapauku, HEUTPOHHBIE 3BE3/bI, YEPHBIE 1
IbIpbL. JIBOMHBIE, KpAaTHBIE U IEPEMEHHBIE

3BE3IBI.

HoBble 1 cBEpXHOBBIE 3BE3/IBI. 1
DBoIonus 3BE3. 1

Pazoen «Mneunslii nyTe» Bceeo uacoe: 3

['a3 u npuIb B ['anakTuke. 1
PaccestHHbIe 1 IapOBBIE 3BE3AHBIE CKOTICHHUS. 1
CBepxmaccuBHas 4€pHasi AbIpa B LIEHTPE 1
Mieynoro Ilytu.

Paszoen «I'amaxktuxn». Becezo uacoe: 3

Knaccudukarus ranakTuk. 1

AKTHBHBIC TaJIaKTUKU U KBa3aphbl. 1
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CKoruteHus TaJIakTUK. 1

Pa3zoen «Ctpoenue u 3Bositonius Beenennoi». Beezo uacoe: 3

Koneunocts 1 OeCKOHEUHOCTH BCeeleHHOM. 2
Pacmmpsiromasics Beenennast.

Mogenb «ropsiueit BcenreHHOW» U pETMKTOBOE 1
U3JIyYEHUE.

Pa3nen «CoBpemeHHbI€ MTPOOIEMBbI ACTPOHOMUNY. Bceeo uacos: 3

YckopenHoe pacuiipenve BeeneHHoN u TEMHas 1
SHEPrusl.

OO6Hapy>keHHE TUTaHET BO3JIE APYTUX 3BE3. 1
[Touck xu3Hu U pazyma Bo BceneHHOM. 1

Pe3eps (1 uac).

HTOroBeIit ypox. 1
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3. YCJIOBUS PEAJIM3AIIMU PABOUEHN NPOT'PAMMBbI YYEBHOM
JAUCHUITJIMHBI
3.1. TpeboBaHus kK MaTepuaIbHO-TEXHUYECKOMY 00ECIIEUEHHIO
MarepuaJibHO-TeXHMYeCKOe o0ecnedeHue TUCHUIIINHBI
OcBoeHrEe OUCHUIUIMHBI MPEIINOIaraeT HCIOJb30BaHUE aKaJIeMHYECKON
ayIUTOPUU Uil TIPOBENEHUS JICKUMOHHBIX M CEMHHApCKUX 3aHATHA C
HEOOXOAMMBIMU TEXHUYECKUMU CPEACTBAMHU (KOMIIBIOTED, IPOEKTOP, TOCKA).
bubmmoreunsii  ponn CKIMM wu KKM  ykoMmIuiekToBaH  BCEMH
HEOOXOAUMBIMU [€YaTHBIMU MCTOYHUKAMH, B TOM YHCJIE NEPUOIUYECKUMHU
W3JIaHUSMHA KYPHAJIOB IO KYJIBTYPHOM IIOJIUTHUKE, ITOJUTOJIOTMM W CMEXHBIM
qucuuiuimHaM. OGecnedeH A0CTyl K CETH MHTEPHET, TAE CTYACHTbl UMEIOT JOCTYI
K OTKPBITBIM JIEKTPOHHBIM OMONIHOTEKaM, UMEIOT BOBMOKHOCTh 320YHOTO y4aCTHUsl
B CEMHMHapax U KOH(EpPEeHUUSX, AUCTAHIMOHHO MPUHUMATh y4acTHE B OHJIANH

dopymax 1o npoUIbHBIM TUCUUILUIMHAM BEAYIIHUX BY30B.

3.2. UudopmaiimonHoe o0ecrieueHre peaans3anuy JUCIUTLIAHbBI
YuebHo-MeToanveckoe 1 HHPOopMaIMOHHOE 00ECTICUCHUE TUCITUTIIINHBI BKITFOYACT
B ce0sl COBPEMEHHYIO YU€OHYIO U Y4eOHO-METOANYECKYIO JIUTEPATypy MO
ACTPOHOMHH U JIPYTUM €CTECTBEHHBIM HayKaM TEKCThI M U3MaHMs (BKITFOUas
AIIEKTPOHHBIE).

Pexomenayemas qureparypa:

1. Actponomus. 10-11 xmaccel: yue0. ais 001meoopa3oBar. OpraHUu3aIii:
6a30BbIil ypoBeHb. / B.M. Uapyrun. — M.: [Ipocsemenne, 2018. — 144 c.: w1 —
(Coepsr 1-11). ISBN 978-5-09-053903-6

2. http://www.college.ru/astronomy

3. http://astro.murclass.ru

4. http://kosmoved.ru/nebo_segodnya geo.php
5. http://www.astronet.ru

NudopmanmoHHble TEXHOJOrMH, MPUMEHsieMble B OCBOCHHHM IPOrpaMMBbl
AUCHUIIMHBI:
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http://www.college.ru/astronomy
http://astro.murclass.ru/
http://kosmoved.ru/nebo_segodnya_geo.php
http://www.astronet.ru/

NHdopmalimonHbie TEXHOJOTUU PEATM3YIOTCS TOCPEACTBOM MPOTPAMMHOIO
oOecrieueHrss U MHTEPHET-PECypCoOB, OOCCIEUMBAIOIINUX TPSIMOM JIOCTYN K OHJIAKH
KOH(DEpEeHIIUAM, OHJIAMH JICKITUSM, CO3MAHUI0 TEMaTWYeCKUX IMPE3ECHTAINU, CIIai-
10y, 3JIICKTPOHHBIM 6I/I6JII/IOTeKaM, MYHLTHMCﬂHﬁHBIM JOKYMCHTAaM.

JJIEKTPOHHBIE PeCypPChI:
http://mkrf.ru/ministerstvo/management/minister/
http://mkkbr.ru/
http://www.countries.ru/library/politic/newcp.htm
http://www.rg.ru/2014/05/15/osnovi-dok.html

IlepeyeHb OCHOBHOM Y4€OHOM JIMTEPATYPBbI.

1. Boponnos-BenesmunoB, CrtpayTt: ActponHomus. 10-11 xmaccel. ba3oBsrii
ypoBeHb. YueOHuk. PI'OC

Hpoda, 2018.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YUEBHOM

JAUCHUITJIMHBI
Pesyabrarel 00yyenusi: | Ilokaszarb oueHKy pe3y/jbTrara dopma
YMeHMs, SHAHUS KOHTPOJIA H
OLICHUBAHUA
N3yuenue I'eouenTpuyeckas u Tekymmi.
IpeIMETHOU 00J1acTH reJINOLEHTPUYECKAsI CUCTEMA, IIpoMeKy TOUHBI.

«EcTecTBeHHbIE HAYKW»
JOJKHO 00ECIICUHTh:
chOpMHUPOBAHHOCTh
OCHOB LIEJIOCTHOW HAYYHOU
KapTUHBI MUPA;
dbopmHpoBaHue
MOHMMAaHMS B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;
c(hOpMUPOBAHHOCTD
MMOHUMAHHUS BIUSHUS
€CTECTBEHHBIX HAYK Ha
OKPYXKAaIOILyI0 Cpeny,
SKOHOMHYECKYIO,
TE€XHOJIOTUYECKYIO,
COIIMAJIbHYIO U 3TUYECKYIO
cdhepsbl 1eITETLHOCTH
YeJ0BEeKa;
CO3/IaHUE YCIOBUM
JUJISl pa3BUTHUSI HABBIKOB
y4eOHOM, MPOEKTHO-
HCCIICIOBATEIILCKOM,
TBOPYECKOM JIESATEIILHOCTH,
MOTHUBAIIMN 00YyYaIOITUXCS
K CAaMOPAa3BUTHIO;
c(hOopMHUPOBAHHOCTH
YMEHUN aHAIIU3UPOBATh,
OLICHUBATh, IPOBEPSITH HA
JIOCTOBEPHOCTH U
0000111aTh HAY4YHYIO
uH(pOpMaIHIO;
c(hOpMUPOBAHHOCTH
HABBIKOB 0€30IacHOM
paboThI BO BpeMs
MPOEKTHO-
HCCJIEIOBATEIbCKOU U

BUIMMas 3BE3/HAs BEJIMYMHA,
CO3BE3/IME, TPOTUBOCTOSIHUSA U
COCJIMHEHMS IJIaHET, KOMETa,
acTepoui, METEOpP, METEOPHT,
MJIaHEeTa, CIyTHUK, 3BE3/1a,
ConneyHas cucrema, ['anakTuka,
Bcenennas, BceMupHoe u
MOSICHOE BpeMsi, BHECOJTHEUHAS
TJIaHeTa (9K30IUIaHeTa),
CHEeKTpaibHas KiaccuuKaius
3BE€3]1, Mapajjiakc, peIMKTOBOE
n3nyyenue, bonwion B3peis,
YepHas nbipa;

ITapcek, cBeTOBOM TO7,
aCTpOHOMUYECKAs €IUHHUIIA,
3BE€3/1HAs BEIMYNHA;
OCHOBHBIE ATaIbl OCBOCHMUS
KOCMHMYECKOTO MPOCTPAHCTRA,
TUIIOTE3bl TPOUCXOXKICHUS
ConHEYHOI CUCTEMBI;

3HaTh O COCTABE COJTHEUHOM
arMocQepbl; pa3Mepsl
["anakTvku, NOJI0KEHUE U
nepuos ooparmeruss CoHIa
OTHOCHUTEJILHO IIEHTPA
I'anakTuxu;

OCHOBHBIE AJIEMEHTBI U CBOMCTBA
maneT CoJTHeYHOM CUCTEMBI,
METO/IbI OTIPEICIICHUS
PACCTOSIHUM U JIMHEWHBIX
pa3MepoB HEOECHBIX Tell,
BO3MOYKHBIE TTyTH IBOJIIOIIUN
3BE€3]1 pa3JIMYHON MacCCHhl,
HaXOJIUTh Ha HEOE OCHOBHBIC
co3Be3ausi CeBepHOTO
MOJyIIapysi, B TOM YHCJIE:

17




AKCIIEPUMEHTAIIBHOMN
JIESITEIbHOCTH, TIPH
UCTIOJIb30BaHUU
71a00paTOPHOTO
000pyTOBaHUS.

bomrmast MenBenuna, Manas
Mensenuna, Bomomnac, JIebenp,
Kaccuones, Opuon; camblie
SPKUE 3BE3/Ibl, B TOM UHCIIE:
[TongpHas 3Be3na, ApKTyp,
Bera, Kanemna, Cupuyc,
berenpreiize, NCIOIL30BaAThH
KOMITbIOTEPHBIC PUIIOKECHUS
JUISL OTIPEICTICHUS TTOJI0KEHUS
Comnnua, JIyHbI 1 3B€3]] Ha
m00y10 1aTy U BpEeMs CYyTOK IS
JTAHHOTO HACEJICHHOTO IMYHKTA.
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