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1. TACIIOPT PABOYEH ITPOI'PAMMBI «<ACTPOHOMMSI»
1.1. Obnacte mpuMeHeHus1 pabodeit mporpaMMbl
PaGodas nmporpamMmma JUCITUTUTMHBI « ACTPOHOMUSD) SIBJISIETCS YaCTHIO
o0Opa3oBaTeabHOM MPOrpaMMbl B COOTBETCTBHUH C (heiepalibHBIM TOCY1apCTBEHHBIM
00pa3zoBaTeIbHBIM CTAHIAPTOM CPEAHETO MPOodheCCHOHAIBHOTO 00pa30BaHus 1O
HaIIPaBJICHUIO MTOATOTOBKM crienuaibHOCTH 53.02.03 MHCTpyMEHTanpHOE
UCIIOJIHUTEIBCTBO (110 BUJIAM UHCTPYMEHTOB).
1.2. MecTo TUCIUIUIMHBI B CTPYKType 00pa3oBaTebHOM MPOTPaMMBbl
OVII1.00 O6meo6pazoBaTeNbHBIA YIEOHBIHN UK.
OVIIL.00. O6s3aTenbHbIE TPEIMETHBIE 00JIACTH.
1.3. Ilenp u 3a1a4u JUCLHUILIMHBI

Pabouas nporpamma 1o yueOGHOMY MpeaMeTy «ACTPOHOMHS COCTaBIICHA Ha
OoCHOBe  (hemepaslbHOTO  KOMITOHEHTAa TOCYIApCTBEHHBIX  00pa30BaTEIIbHBIX
CTaHJapToB 00mero ooOpa3oBanust (mpukaz MwunHoOpazoBanusi Poccun ot
05.03.2004  Nel089  «OO6  ytBepxaenuun  DenepanbHOrO  KOMIIOHEHTA
roCyIapCTBEHHBIX 00pa30BaTEebHBIX CTAHIAPTOB HAYAJLHOTO OOIIET0, OCHOBHOTO
oO1rero u cpeaHero (MOJHOro) oOIiero odbpasoBaHusA»), MpUKaza MuHHUCTEpCTBA
oOpazoBanuss u Hayku Poccuiickoit ®enepanuu ot 07.06. 2017 Ne 506 «O
BHECEHUM U3MEHEHUH B  (enepanbHbIi  KOMIIOHEHT  TOCYAapCTBEHHBIX
oOpa3oBaTelIbHBIX CTaHAAPTOB HA4YaJbHOTO OOIIEr0, OCHOBHOTO OOIIEr0 |
cpennero  (momHOro) — oOmiero  oOpa3oBaHUS,  YTBEPKICHHBIM  MPUKA30M
MunucrepctBa obpazoBanusi Poccuiickoit ®eneparuu ot 5 mapra 2004 r. Ne
1089».

Oowan xapakmepucmuka yuedoHo20 npeomema

AcTpoHOMHSI 3aHMMaeT 0co0O€ MECTO B CHCTEME €CTECTBEHHOHAYYHBIX
3HAHMM, TaK KaK OHa 3aTparuBaeT IIIyOMHHBIE BOIPOCHI CYIIECTBOBAHUS YEJIOBEKA
B OKpY>KalollleM MUPE U B HEW KOHLUEHTPUPYIOTCSI OCHOBHBIE TPOTHUBOPEUYUS MEKTY
ObITUEM YeJIOBEKa M €ro co3HaHueMm. Ha mpoTspkeHHH ThICSUENeTHH acTpOHOMUS
marajga B Hory c ¢Quiocodueit u penurueit, uHpopmalmen, MOYEPIHYTOU U3
HaOnroneHuil 3BE31HOrO Heba, MNMTaJa BHYTPEHHUHM MHUpP YEJIOBEKa, €ro
pEJIMTHO3HbIE TpEeACTaBIeHUs 00 OKpykaroumem wupe. Bo Bcex JpeBHHX
¢unocopckux IMIKOJIAX AaCTPOHOMHUS 3aHMMalla BeAyllee MecTo. Tak Kak
aCTPOHOMMS HE 3aTparuBaja HEMOCPEICTBEHHO YCIOBUSA XKU3HU U JIEATEIBHOCTH
YyeloBeKa, TO NOTPEeOHOCT, B HEH BO3HHMKala Ha 0oJee BBICOKOM YpPOBHE
YMCTBEHHOTO U JYXOBHOTO Pa3BHUTHsI YEJIOBEKa, U MOITOMY, OHA OblLIa JOCTYITHA
MOHMMAaHUIO Y3KOTO Kpyra 00pa30BaHHBIX JIIOICH.

Bcé coBpemeHHOe ecTecTBO3HaHME: (DU3HMKA, MareMmaruka, reorpadus H
ApyTrHe HayKH — MUTAJIOCh U Pa3BUBAJIOCH Ojarojnapsi pa3BUTHIO aCTPOHOMUH.
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JlocTaTOYHO BCHOMHHUTH MEXaHHKY, MaTE€MaTUYeCKUN aHalIu3, pa3BUTHIE
HproToHOM W ero mociemoBareissMd B OCHOBHOM JUIsi OOBSICHEHUS JIBYDKCHHUS
HeOecHbIX Ten. COBpeMEHHbIE UACU U TEOpUHU: 00Ias Teopus OTHOCUTEIHHOCTH,
(u3MKa SIIEMEHTAPHBIX YaCTUL[ — BO MHOIOM 3IDKAYTCS Ha JOCTHIKEHHSX
COBPEMEHHOW aCTPOHOMHUH, TAKHX €€ pa3/iesioB, KaKk acTpOpU3HKa U KOCMOJIOTHUSI.

UToOBbl TpaBUIBLHO TMOHATH COBPEMEHHOE €CTECTBO3HAHUE, HEOOXOAUMO
M3y4aTh aCTPOHOMMIO, TPOHU3BIBAIONIYIO €r0 U JIEXKAIIYI0 B €r0 OCHOBax. MHorue
CHEIUATUCTBl CUYMUTAIOT, YTO BOOOIE TNPErnoAaBaHUE €CTECTBO3HAHUS HAJO0
NOCTPOUTh HA OCHOBE €ro acTpoHOMHUYecKux KopHed. I[lo-Bummmomy, Takoit
MOJXOJl TO3BOJIUT HE TOJBKO TMOBBICUTh Kauy€CTBO €CTECTBEHHO-HAYYHOTO
o0pa3oBaHus, HO M PEIIUTh MPOoOJIeMy MOTEPH MHTEpPECa YUYalIuxcs K H3yYEHHUIO
€CTECTBEHHBIX HayK.

H3yuenue acmponomuu na 1 xypce KKH coomeemcmeyem npocpamme 10
Knacca cpedHez2o (NOAHO20) 00we2o0 00pa308aHusi HANPABIEHO HA OO0CHMUNCEHUE
Cnedyrouux yeneu.

— OCO3HaHWE TMPHUHIUIIAATILHON POJW aCTPOHOMHHM B  TIO3HAHUHU
(yHIaMEHTAIBHBIX 3aKOHOB TPHPOABI W (OPMHUPOBAHMS €CTECTBEHHOHAYYHOM
KapTHHBI MUPAa;

— npuoOpeTeHne 3HaHUM 0 PU3nYecKol mpHuposie HEOECHBIX TEN U CUCTEM,
CTPOEHHUSI SBONIONMU BceneHHOM, MpOoCTPaHCTBEHHBIX U BPEMEHHBIX MaciiTadax
Bcenenno#i, Hanbosiee BaXXHBIX ACTPOHOMHYECKUX OTKPBITUSIX, OIPEACIUBIINX
pa3BUTHE HAYKU U TEXHUKHU;

— OBJAJICHUE YMEHHSIMHU OOBSCHATH BHUAMUMOE TIOJOKEHUE W JBUIKECHUE
HEOCCHBIX TEJ NPHUHIMIAMH OMPEICICHUS] MECTOMOJIOKEHUSI W BPEMEHHU 10
ACTPOHOMHYECKUM OOBEKTaM, HaBbIKAMHA MPAKTUYECKOTO  HUCIOJIb30BAHMUS
KOMITHIOTEPHBIX TMPWIOKCHUH IS OMpEICIICHWs BHUJA 3BE3IHOTO Heba B
KOHKPETHOM ITyHKTE JJIS 33/ITaHHOTO BPEMEHU;

— pa3BUTHE TO3HABATEIHPHBIX HHTEPECOB, MHTCIIEKTYIBHBIX U TBOPYCCKHUX
CIIOCOOHOCTEH B Tpolecce MPUOOPETeHUsT 3HAHUN 1O aCTPOHOMHHU C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB WH(OpPMAIMM W  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTUI;

— (hopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHS;

— (hpopMupoBaHUE HABBIKOB UCIOJIb30BAHMS €CTECTBEHHOHAYYHBIX U (DU3UKO-
MaTeMaTUYeCKUX 3HAHWM /i1 OOBbEKTHOTO aHaiM3a YCTPOWCTBA OKPY>KAIOIIETO
MUpa Ha TpPUMEPE IOCTIKCHHM COBPEMEHHOW acTpO(PU3UKH, aCTPOHOMUU U
KOCMOHABTHKH.

3agauya acTpOHOMHUHM, KaKk M JIOOOTO €CTEeCTBEHHOHAYYHOTO TMpeaMeTa,
M3y4aeMoro B KOJUIeDKax M B 00I1e00pa30BaTeabHON MIKoJIE — (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU TpaMOTHOCTU. EcTecTBeHHOHay4dHass TPaMOTHOCTh — 3TO
CIIOCOOHOCTh 4YENOBeKa 3aHUMaTh AaKTUBHYI TPaXIAHCKYIO TO3UIUI0 IO
BOMPOCAM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBCHHBIX HAyK M TPUMEHEHUEM UX
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JOCTHUXKECHUN, a TAKXKE €ro TOTOBHOCTbh HMHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
WJIeSIMA, 3TO HE CUMHOHHMM E€CTECTBEHHOHAYYHBIX 3HAHWW M YMEHHH, a 3HAHHUS U
YMEHUS — B JE€UCTBUHU, U HE MPOCTO B JICCTBHUH, a B ACUCTBUU MMPUMEHUTEIIBHO K
pealbHbIM  3a7adaM. ECTECTBEHHOHAyYHO TPAMOTHBIM YEJIOBEK CTPEMUTCA
y4acTBOBaTh B apPryMEHTUPOBAHHOM OOCYXJEHUU MPOOJIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM M TEXHOJOTHUSIM, 4YTO TpeOyeT OT HEro CIeayIUux
KOMIIETECHTHOCTEH:

— Hay4YHO OOBSICHSTD SIBJICHUS;

— IMIOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBEHHOHAYUYHOT'O UCCIICIOBAHNS;

— UHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BaTh HAYYHBIE 10KA3aTeJILCTBA JJIs
MIOJIYYEHHS BBIBOJOB.

TpeGoBaHus K yPOBHIO OCBOEHHS COAEPKAHNUS JUCHUIIHHBI.
Ilnanupyemblie pe3yJbTaThl 0CBOCHHS Y4eOHOTIO NpeaMeTa
OK 10. Hcnons3oBath B mpohecCHOHATBHON MeATeIbHOCTH yMEHUS W 3HAHWUS,

MOJIyYeHHbIE OOYyYalOMMHUCA B XOJ€ OCBOEHUS Y4YeOHBIX MPEAMETOB B
COOTBETCTBHH C (hefiepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM

CpeaHero oo01ero 0opa3oBaHusl.

W3ydenune npeameTHo obnactu «EcTecTBEHHBIC HAyKM JTOJIKHO
00€eCIIEUNTh:

c(hOpMUPOBAHHOCTH OCHOB ICIOCTHON HAyYHOH KapTHHBI MUPAa;

(dbopMupOBaHUE TTOHUMAHUS B3aUMOCBSI3H U B3aHMO3aBHCHMOCTH
€CTECTBCHHBIX HAyK;

c(hOpMUPOBAHHOCTH IOHUMAHUS BIUSHUSA €CTECTBEHHBIX HAyK Ha
OKPYKaIOIIYI0 Cpey, SKOHOMUIECKYIO, TEXHOJIOTHYECKYIO, COIUATBHYIO U
THYECKYIO C(hephl ACATEILHOCTH YEIOBEKA;

CO3JIaHUE YCJIOBHI JUIS Pa3BUTHS HABBIKOB YUeOHOMU, IPOCKTHO-
HCCJICIOBATCIIBCKOM, TBOPUYCCKOM JIEATEIbHOCTH, MOTHBAIIMK O0YyYarOITUXCs K
CaMOpa3BHUTHIO;

c(hOpMUPOBAHHOCThYMEHUH aHAJIM3UPOBATh, OIICHUBATh, POBEPATH HA

JIOCTOBEPHOCTH ¥ 0000111aTh HAYYHYIO HH(POPMAIIHIO;



c(hOopMHPOBAHHOCTH HABBIKOB 0€30MacHOM PabOThI BO BpeMs TPOECKTHO-
UCCJIEIOBATENILCKON M DKCTIEPUMEHTAIBHON JEATEILHOCTH, MPY UCIIOJIb30BAHUH

71a00paTopHOro 00OPYAOBAHHUS.

1.4. KonnuecTBO 4acoOB Ha OCBOEHUE JUCIUATLINHBI
OObeM TUCHUTUIUHBI, BUJIBI yUeOHOU pabOThl U OTYETHOCTH

Onucanue mecma yuedOHo20 npeomema

[Tpenmer « ACTpOHOMUS» OTHOCUTCA K ITpenMeTHOM obnactu « EcrecTBeHHO-
Hay4YHbIE MTPEAMEThHD.

Peanusyercs 3a cueT yacoB y4eOHOIO IJIaHa, COCTABISIOIINX 0053aMeNbHYI0
yacmo.

[Tporpamma paccuurtana Ha 36 yacoB B rof (1 yac B Hezemio).

[omoBasg mnpomexyTouHas arTecTalys MPOBOAUTCS B COOTBETCTBUU C
NoJIoKeHUEM ©O (¢opMmax, MEPUOJUYHOCTH U TMOPSAKE TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH U MPOMEXKYTOUHON aTTeCTAllUU yYalUXCs, B (hopMe yTBEPKIACHHON
yueOHbIM T1aHoM Ha 2021-2022 y4eOHBlii rog.

Oo0beMm

Bua yueoHOM padoThI
1y p JacoB

MakcumaJibHasi ydyeOHasi HAarpy3Ka (Bcero) 54y,

Oo0s3aTeqbHas ayiMTOpHasi yueOHasl HArpy3Ka (Bcero) 36u.

CamocTosiTesibHAsA padoTa o0yuyaroierocs (Bcero) 18u.
DopMBbI KOHTPOJISA KoutposibHast
pabora: 1-
ceMecTp,
3auér: 2-
CEMECT]P




2. CTPYKTYPA U COAEPXAHHUE YUYEBHOU JUCHUITINHBI
2.1. TemaTtudeckuii IJIaH U COJICP)KAHUE TUCITUTIIIMHBI

Conepmanne ANCIHUIIJINHBI

BBenenne B aCTpPOHOMHIO
Crpoenne u macmtadbl BecesieHHOM, 1 cOBpeMeHHbIe HAOIIOeHUS

Kakwne Tena 3anonustor Beenennyro. KakoBbl MX XapakTepHbIE pa3Mepsl U
pacctossiHus Mexay HuMH. Kakue ¢usmyeckue ycioBHs BCTPEYAIOTCS B HUX.
Bceenennas pacmupsiercs.

I'me m kak paboTarOT caMmble KpyIHbIE ONTHYecKHe Teneckomnbl. Kak
aCTPOHOMBI ~ MCCIIEAYIOT Tramma-usiyyeHue BcenenHou. Yrto  yBuuenu
IPABUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTtpoMerTpus

3Bé3nHOE He0O M BUAMMOE IBHKEHHE HEOCCHBIX CBETHJI

Kakue 3BE3161 BXoAAT B co3Be3aust Opuona u Jlebens. ComnHile IBUXKETCS 1O
skaunTuke. [lnanersl coepiaoT neTaeo0pa3sHoe IBUKEHUE.

Heb6ecHbie KoopauHaTHI

Yro Takoe HeOECHbI 53KBaTOp M HeOecHbId MepuauaH. Kak crpodr
HKBATOPUAIIBHYIO CHUCTEMY HEOECHBIX KoopauHaT. Kak CTpoAT ropu30HTaNIbHYIO
CUCTEMY HEOECHBIX KOOPJMHAT.

Buaumoe neuxenue mianer u CosHia

[TeTneoOpa3Hoe ABMXKEHHE IJIAHET, MOMSATHOE U MPSIMOE JBM)KCHHE IJIAHET.
OKIMNTUKA, 301HAKaJbHbIE co3Be3nus. HepaBHoMepHoe nBmxkeHue CoiHLIA 1O
SKJIUIITHKE.

JABuxenune JIyHbl U 3aTMEHUS

@®a3pl JIyHbBl U CUHOAMYECKUN MECSL, YCIOBUS HACTYILICHUS COJIHEYHOIO U
ayHHoro 3armeHui. Ilouemy mnpoucxomar comHeuHsle 3armeHus. Capoc u
Npe/ICKa3aHus 3aTMEHU .

Bpewms u xanenaaps.

3BE3IHOE U COITHEYHOE BPEMSI, 3BE3IHBIN U TPOIUYECKHI O,

YCTpOHCTBO JIyHHOTO M COJIHEYHOIO  KaJleHjaaps, NpoOJeMbl HX
commacoBanus IOnuaHCKUi M TPUTOPUAHCKUN KaJeHAApH.

HebOecHasi MexaHuka

I'etnoneHTpUYECcKasi cucTeMa MHpa

[IpeacraBnenus o crpoeHnd COMHEYHOW CUCTEMBI B aHTHYHbBIE BPEMEHA U B
CpEeIHEBEKOBbE. [ennoneHTpuyeckas cucTeMa MHpa, JOKA3aTelIbCTBO BPAILICHUS
3emnn Bokpyr Comnna. Ilapammakc 3BE3n M ompeleneHue pacCTOSIHUS A0 HUX,
napcex.

3akonbl Kensiepa

OtkpeiTne UM.Kemepom 3akoHOB JBMXKEHUS IUIaHET. OTKpBITHE 3aKOHA
Bcemupnoro tsarorenust u o6o0ménnbie 3akoHbl Kerutepa. Ompenenenue macc
HEOCCHBIX Te.

Kocmuueckue ckopoctu



Pacu€Ttpl mepBoii W BTOPON KOCMHUYECKOM CKOPOCTH M UX (U3MUECKUM
cMmbic. [Tonér FO.A. I'arapuna BokpyT 3eMiid 110 KpyroBoi opoure.

MexnaHeTHbIE IEPETETHI.

[loHATHE ONTMMAIBHOW TPAEKTOPUM MOJETA K IulaHeTe. Bpemsa monéra K
IJTAHETE U JaThl CTapTOB.

Jlyna u eé BausiHue Ha 3eMiI10

Jlynnsiii penbed u ero mpupona. [IpunruBHOE B3aUMOJEHCTBUE MEXIY
Jlynoit u 3emnéi. Ynanenue JIyHbl OT 3eMid M 3aMEIJICHUE BpAIICHUS 3EMJIU.
[Ipeneccust 3eMHOM OCHU U IIpEABAPEHUE PABHOACHCTBHIA.

CTpoeHne COTHEYHON CHCTEMbI

CoBpemenHble npescTaBieHus: 0 COMHEUHOW CUCTEME.

CocraB ConHeuyHoll cucTtembl. [lmaHeThl 3eMHOW Tpynmnbl M IUIAHETHI -
TUTaHThI, X TMpUHIUNHaIbHbIe pa3nuund. O6mako komet Oopta u Ilosc Koiinepa.
Pa3mMepsl Tel1 COTHEYHOU CHCTEMBI.

Inanera 3emusn

®opma wu pasmepsl 3emun. Bnayrtpennee crpoenune 3emun. Pousb
MapHUKOBOTO 3 (dekra B GOpMUPOBAHUH KIUMAaTa 3€MJIH.

Il1aHeThI 3¢eMHOM rpyNNbI

UccnenoBanus Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emuéil. Kak
NapHUKOBBIM 3 (EKT TrpeeT MOBEPXHOCTh 3eMJIM M MeperpeBaeT arMmochepy
Benepnl. EcTh 1 xu3Hb HA Mapce. DBomoniust opout cryTHukoB Mapca doboca
u Jlerimoca.

Ili1aHeThI-TUraHTHI

@uznueckne cpoiictBa FOmwutepa, CarypHa, VYpana wu Hentysa.
Bynkannueckas nedrenbHocTh Ha cnyTHUke FOnurepa HMo. [Ipupona xonen BOKpyr
IJIAHET-TUTaHTOB.

Ili1aHeThI-KapPJIMKHU U UX CBOWCTBA.

Maubie Tesia COJTHEYHOM CHCTEMBI

[Ipupona wu nBwxkeHue actepousioB. Cnenuduka JBIXKEHUS TPy
acteponioB TposiHueB u I'pekos. Ilpupona n aBmxenne xomer. I[losc Koinepa u
O6nako komeT Oopra. [Ipupona METEOPOB U METECOPUTOB.

MeTeopbl 1 METEOPUTHI

[Ipupona mamaromux 3BE3N, METEOPHBIE NMOTOKH M WX paguaHThl. CBs3b
MEXIy METEOPHbIMU MOTOKaMHM U KoMmeTaMu. lIpupoaa KaMEHHBIX U KEJIE3HBIX
MeTeopuToB. [Iprpoaa METEOPUTHBIX KpaTepOB.

IlpakTnyeckas actrpopuinka u pusuka CoanHna

MeToabl acTpo(pPU3MIECKUX UCCIAET0BAHUM

VYCTpoiCTBO M XapaKTEPUCTUKH TEJIECKOMOB PePPAKTOPOB U PeIIEKTOPOB.
YCTpoicTBO pauoTENeCKOIIOB, paAHOUHTEP(PEPOMETPHI.

CounHue

OcHoBHbIe xapakTepucTuku ConHna. OnpeneneHne Macchl, TEMIIEPATYPbl U
xumuueckoro coctaBa Comnia. Ctpoenue conHeuHod arMmocdepnl. CoraHedHas
aKTUBHOCTD U €€ BIUsIHUE Ha 3eMJII0 U Ouocdepy.

Buytpennee ctpoenue ConHua.




Teopernueckuii pacu€tr Temneparypsl B IueHTpe ConHua. SaepHsblit
WCTOYHUK JHEPrUM W TEPMOSJIEPHBIE PEAKIMM CHUHTE3a Telids M3 BOAOPOJA,
nepeHoc 3Hepruu u3 ueHtpa CosHIa HapyXy, KOHBEKTHBHAs 30HA. HeWTpuHHBIM
TENIECKOI U HaOItoieHus oToKa HeUTpuHO oT CoJHIIA.

3BE31bI

OCHOBHBIC XaPAKTEPUCTUKH 3BE3/1

OnpeneneHne OCHOBHBIX XapaKTEPUCTHUK 3BE3N: MacChl, CBETHUMOCTH,
TEeMIIepaTypbl U XUMUYECKOTo cocTaBa. CriekTpalibHas Kiaccudukaius 3BE31 U e€
¢usnyeckrue OCHOBHI. J/lnarpaMma «CHEeKTpaJIbHbIN KJIacC» — CBETHUMOCTh 3BE3,
CBSI3b MEXy MacCOU U CBETUMOCTBIO 3BE3/L.

BHyTpeHHee cTpoeHue 3BE3]

CrpoeHue 3Be3/1bl ITIABHOW MOCIIEI0OBATEILHOCTH.

CrpoeHue 3B€3/1 KpaCHBIX TMTAHTOB U CBEPXTUTAHTOB.

besbie kapJuKH, HEMTPOHHBIE 3BE31bI, MYJIbCAPbI M YEPHBIE AbIPHI

Crpoenue 3BE31 O€nbIX KAapiIMKOB M Npeled Ha MX Maccy — Hpenesn
Hannpacekapa. Ilynbcapel 1 HeWTpoHHBIE 3BE34bI. [Iprpona 4€pHBIX ABIp U KX
IapaMeTphl.

JIBoiiHbIE, KPAaTHbIE U NEPEeMEHHbIE 3BE3bI

HaOnronenus: TBOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-TIEPEMEHHBIE 3BE3JIBI.
Onpenenenue Macc ABOMHBIX 3BE3A. llynabcupyromue mnepeMeHHbIE 3BE3NBI,
KpUBble M3MeHeHusi Ornecka uedeun. 3aBUCUMOCTh MEXKIY CBETHUMOCTBIO H
nepuoaoM mynbcanuil y nedeun. Lepenast — masiku Bo Beenennoit, mo koropsim
ONPEACIISAIOT PACCTOSIHUS 10 NAJIEKUX CKOIUICHUM U TFaJlaKTHK.

HoBble U cBepXHOBBIE 3BE3/1bI

XapaKTEepUCTUKHU BCIBIIIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]l C TECHBIMU
JTBOMHBIMA CHCTEMaMH, COJACpKalUMU 3Be3My Oenbiii kapiuk. l[leperekanwue
BEILIECTBA U SIFICPHBIN B3PBIB HA MOBEPXHOCTH Oesioro kapiuka. Kak B3pbIBatoTCs
CBEpXHOBBIE  3BE31bl.  XapaKTEPUCTUKU  BCIBIIIEK  CBEPXHOBBIX  3BE3I.
['paBuTalIMOHHBIN KoOJIIANIC OEJIOro Kapiauka ¢ Maccoil YaHjpacekapa B COCTaBe
TECHOM JBOWHOM 3BE31bl — BCIIBIIIKA CBEPXHOBOM MEpBOro tuma. B3peis
MAaCCHBHOM 3BE€3/Ibl B KOHIIE CBOEH IBOJIFOLIMA — B3PbIB CBEPXHOBOM BTOPOT'O THUIIA.
HaGnofnenue ocTarkoB B3pbIBOB CBEPXHOBBIX 3BE3].

IBOJIOLNSA 3BE3/1: POKIACHUE, )KU3Hb U CMEPTh 3BE3]1

Pacyé€r npomomKUTENbHOCTH JKM3HM 3BE3 Pa3sHOM MAcChl Ha IVIaBHOM
nocienoBarebHOCTU. [lepexon B KpacHble THMIaHTBl M CBEPXTUIAHTBHI IOCIE
ucyepnanus Bomopoja. CrHokoilHasi SBOJIONMUS MaJIOMAacCHBHBIX 3BE3N, U
TPaBUTAIIMOHHBIA KOJUIAIIC M B3pPHIB C O0Opa30BaHWEM HEWTPOHHOW 3BE3/bI WITU
4EPHOU ABIPHI MAaCCUBHOM 3Be3/1bl. OnpeeneHrne Bo3pacTa 3BE3AHBIX CKOILUICHUN U
OTIEIBHBIX 3BE3] U IPOBEPKA TEOPHUU IBOJIIOLUU 3BE3I.

Muaeunbiii Iyt

I'a3 u nbLIb B l'annakTHke.

Kak oOpa3ytorcs oTpaxkarenbHble TymMaHHOCTH. Ilouemy cBeTsTCs
¢ dy3HbIE TYMAHHOCTH

Kak KOHIIEHTpUPYIOTCS TA30BBIE U NBIJIEBbIE TYMAHHOCTH B ["anakTuke.
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Paccesnnble 1 mapoBbi€ 3BE3HBIE CKOIUICHUSI.

HabGnromaembie cBOMCTBA pacCesTHHBIX 3BE3MHBIX CKoruieHui. Habmrogaemble
CBOMCTBA IIAPOBBIX 3BE3MHBIX CKOIUICHMM. Pacrpenenenue n xapakrep JBHKECHHS
ckorieHnit B lamaktuke. PacnpenenenHue 3BE3N, CKOIUIEHWM, ra3a W NbUIM B
lNanakrtuke.

CBepxmaccuBHast 4€pHas ApIpa B LIEHTpE ['aJaKTUKU U KOCMUYECKHE JIyUH.
NudpakpacHbie HaOMIONEHUS JABUXKEHUS 3BE31 B IHeHTpe [anakTuku U
oOHapyeHue B ILEeHTpe [ajakTUKU CBEpXMACCHUBHOM uepHOU JIbIpbl. Pacuér
napaMeTpoB CBEPXMACCUBHOM u€pHOU NbIpbl. HabmroneHus KoCMUYECKHUX JIyuel U
UX CBSI3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3I.

lanakTukm.

Kak xiaccuduiupoBaiu rajakTuku 1o Gopme U KaMepTOHHAsl JuarpaMma
Xab6ma. CBoiicTBa CHHPATBHBIX, AUIUNTHYSCKUX W HEMPaBUJIBHBIX TaJTaKTHK.
KpacHoe cmenieHnne B ClieKTpax rajlakTUK U ONPEAEIIEHUE PACCTOSIHUS 10 HUX.

3axon Xa00:a.

Bpamnienne ranaktvk u TEMHasi MaTe€pus B HUX.

AKTHBHBIE T'AJIAKTHKH M KBa3apbl

[Ipupona aKTUBHOCTH TaJAKTUK, PAAUOTaJaKTUKU U B3aWMOJCHCTBYIOIINE
rajgakTuku. HeoOblyHBIE CBOMCTBA KBa3apoB, MX CBA3b C SApaMH TaJaKTUK M
AKTMBHOCTBIO YEPHBIX JbIP B HUX.

CkonyieHus rajJakTHK

HaGnronaemble cBOMCTBa CKOIJIEHUM TajlaKTUK, PEHTTEHOBCKOE H3ITyYEHHE,
TEeMIlepaTypa U Macca MEXraJlaKTUUeCKOro ra3a, HeoOXOIUMOCTh CYyIlIeCTBOBAHUS
TEMHOM Marepu B CKOIUICHUSX TajlakTUK. OlleHKa Macchl TEMHOW Marepuul B
CKOIUICHHSX. Sluencras CTPYKTypa pacupeAciieHus] TaIAKTUKA CKOIUICHUU
raJaKTHUK.

Crpoenne u 3BoJ01KA BeceneHHOM

KoneuyHocTh 1 0eckOHEYHOCTH BeesleHHON — mapajoKChl KJIACCHYEeCKOH
KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TITOTCHUSI W TMPEJICTABICHHUS OKOHEYHOCTH H
o6eckoHeuHocTu Beenennoil. doromeTpudeckuii mapagokc U IPOTUBOPEUUS MEXKTY
KJIACCUUYECKUMH TPEJCTABICHUSIMU O CTpOCHUU BcelleHHOW W HaOMIOIeHUSIMMU.
HeobxonumocTh npuBieueHus o01eid TeOpurd OTHOCUTEILHOCTH JJIsi TOCTPOCHHUS
monenu BcenenHoil. CBSi3b MEXKIy TI€OMETPUYECKHMX CBOWCTB MPOCTPAHCTBA
Bcenennoit ¢ pacripeieIeHUEM U IBUKEHUEM MATEPUU B HEM.

Pacuuupsiromasicss Beesiennast

CBsi3b  cpeAHEN IUIOTHOCTM Mareépud C 3aKOHOM  pPAacCHIMPEHUsT W
reOMETPUYECKUMHM  CBOWCTBaMH BceneHHo. EBKIMIOBA W HEEBKJIHWJIOBA
reomeTpusi Beenennoil. Onpenenenue paanyca u Bo3pacta Bcenennoil. Moaenb
«ropsiuedt BceneHHoi» W penukroBoe u3NydeHus OOpa3zoBaHUE XHMHYECKUX
arieMeHTOB BO Bceenennoil. OOunue renus Bo BceneHHON M HEOOXOAMMOCTH
o0pa3oBaHuUsl €ro Ha paHHUX 3Tamnax sBojtonnu Bcenennoil. HeoOxomuMocTh He
TOJIKO BBICOKOW IUIOTHOCTHM BEIIECTBA, HO MU €0 BBICOKOW TEMIIEpATyphl Ha
paHHUX S3Tarax 3BONOUUM BcesieHHON. PelnkToBoe H3iIyYyeHHE — HU3JIyUYCHUE,
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KOTOPOE€ OCTaJI0Ch BO BCEIEHHOM OT TOpPSYEro M CBEPXIJIOTHOIO COCTOSTHUS
MaTepuyd Ha paHHMX JTamax >Ku3HM BcemenHoi. HaOmiomaembie cBoicTBa
penukToBOro wusiydyeHusd. [louemy HeoOXonMMO TMpuUBIEYEHUE OOIIEeH Teopuu
OTHOCHUTEJILHOCTH JIJISI TOCTPOCHUSI MoAenu BeenmenHoi.

CoBpeMeHHbIE TPOOIEMbI ACTPOHOMUHU

YckopeHHOe paciiupenne BeeneHHoN U TEMHAs SHEprus.

HaGnronenust cBepxHOBbIX 3BE31 | TNa B JajN€KUX rajakTUKaxX U OTKPHITHE
YCKOPEHHOro  pacimpeHuss BceneHHoll.  OTKpBITHE  CHJIBI  BCEMHUPHOIO
OTTAJIKUBaHUsA. TEMHas SHEPrus YBEIWYMBACT Maccy BceneHHOM Mo mepe €€
pacmupenus. [Ipupona cuinbsl BceMupHOro orrajgkuBaHus.

OOHapyKeHHE TUIAHET BO3JIe APYTUX 3BE3.

HaGnronenust 3a JBWKEHHEM 3BE3 M ONPEICICHUS MacC HEBUIUMBIX
CIIyTHUKOB 3BE3]l, BO3MYIIAIONIUX WX MPIMOJUHEUHOE ABMXKEHHE. MeToasbl
oOHapy»x)eHus dk3omianeT. OleHKa YCIOBUN Ha MOBEPXHOCTAX dK3o1uiaHeT. [louck
AK30IIAHET C KOM(OPTHBIMHU yCIIOBUSMH JIJISl )KU3HU HA HUX.

[louckn xwu3HM U pazyma BO BcemenHon. Pa3BuTme mnpencraBieHud o
BO3HUKHOBEHUHU U CYIIECTBOBAHMM *W3HU BO BceneHHoil. COBpEMEHHBIE OLCHKU
KOJINYECTBA BHICOKOPA3BUTHIX LUBUIM3ANMH B ["anaktuke. [TonbITku oOHapykeHUS
U TIOCBIJIKM CUTHAJIOB BHE3EMHBIM ITUBHIIH3AIHASIM.

TemaTrnueckoe NJIAaHUPOBAHUE

Haumenoseanue memoi Konuuecmeo uacoe
Paszoen «Beedenuen. Becezo uacos:1
BBenenue B aCTpOHOMHUIO. 1
Pazoen «Actpometpusi». Beezo uacos: 8
3Bé3nHOE HEDO. 1
HebGecHble KOOpIUHATHI. 1
Buaumoe asuxenue miuanet u CoHIA. 1
JIBrxenue JIyHbl v 3aTMEHUS. 1
Bpewms u xanennaps. 1
Cucrema mMupa. 1
3akonsl Keruiepa 1BH>KEHUS TIJIAHET. 1
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Kocmuueckne CkopoCTH U MEXKIIIIaHETHBIE 1
MEPENETHI.

Pa3zoen «Ctpoenue ConHEUHOM cuctemel». Beezo uacoes: 7

CoBpeMeHHbIE NPE/ICTABICHUSI O CTPOCHUU U 1
coctaBe COJIHEUHON CUCTEMBI.

ITnanera 3emus. 1
JlyHna u e€ BnusiHne Ha 3eMITIO. 1
[l;taneThI 36MHOM TPYIIIIBI. 1
[ImaneTpl-ruranTel. 1lnaneTsi-kapivku. 1
Mauibie Tena COTHEYHON CUCTEMBL. 1
CoBpeMEHHBIE TPEACTABIECHUS O 1
MPOUCXOXKIeHUN COTHEYHOW CHUCTEMBI.

Pazoen «Actpodusuka u 3BE€31Has1 acTpoHOMUS». Beezo uacoes: 7

MeTtozb! acTpoPpu3NUECKUX UCCIEIOBAHMIA. 1
Comnnue. 1
BryTpeHnHee cTpoeHre U UCTOYHUK YHEPTUH 1
ConHua.

OCHOBHBIE XapaKTEPUCTHUKU 3BE3I. 1
benble kapiauku, HEUTPOHHBIE 3BE3MBI, YEPHBIE 1
IbIpbL. [[BOMHBIE, KPATHBIE U IEPEMEHHBIE

3BE3ILI.

HoBpie 1 CBEpXHOBBIE 3BE3BL. 1
OBomonys 3BE3/. 1
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Pa3zoen «Mneunslii nyTe» Beezo uacos: 3

I'a3 u nbuIb B ['amakTuke. 1
PaccestHHbIE 1 IapOBbBIE 3BE3IHBIEC CKOIUICHUSI. 1
CBepxMaccuBHast YE€pHas AbIpa B LIEHTPE 1
Mieynoro IlyTu.

Pa3zoen «I'anaktuxkn». Beceeo uacoeé: 3

Knaccuduxanus rajakTuk. 1
AKTHBHBIE TaJTAKTUKHU U KBA3aphbl. 1
CKoruteHus rajlakTUK. 1

Pa3zoen «Ctpoenue u 3Bosionius Beenennoin». Beezo uacos: 3

KoneunocTts 1 OeckoHEUHOCTh BeeleHHOIA. 2
Pacmmpsiromascs Beenennasi.

Mopnens «ropsiuert BceleHHON» U PETUKTOBOE 1
W3JIy4YCHHUE.

Pa3nen «CoBpemeHHbIe MpoOIeMbl aCTPOHOMUNY. Beeeo uacos: 3

YckopenHoe pacupenue BeeneHHor u TEMHas 1
DHEPIHUs.

OOGHapy>keHHe TUIaHET BO3JIe APYTUX 3BE3. 1
ITouck »xu3Hu U pazyma Bo BeesleHHOM. 1

Pe3eps (1 gac).

HTtoroseiit ypox. |
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3. YCJIOBUSI PEAJIM3ALIAN PABOYEN TPOT'PAMMBI YYEBHOU
AU CIHUIIJIMHBI
3.1. TpeOoBaHMs K MaTepUATbHO-TEXHUIECKOMY O0ECIIEUEHUIO
MarepuajibHO-TeXHHYeCKOe o0ecredyeHre JUCHUIIMHbI
OcBoeHue AMCHMIUIMHBI NPEIIOJIaraéT WCIOJIb30BaHNUE aKaJIEMHUUYECKON
ayIUTOPUM JUIl TNPOBEICHHS JIEKIMOHHBIX M CEMUHApPCKMX 3aHATUH C
HEO0OXOIMMBIMU TEXHUYECKUMU CPEICTBAMH (KOMIBIOTED, POEKTOP, AOCKA).
bubmuoreunsii o CKIMWM wu KKHW  ykommuieKToBaH  BCeMU
HEOOXOIMMBIMU TMEYAaTHBIMU HMCTOYHMKAMH, B TOM YHCJIE MEPUOJUYECKUMHU
U3JaHUAMU JKYPHAJIOB IO KYJIBTYPHOW IIOJIMTHKE, IIOJUTOJIOTMM U CMEKHBIM
aucuuniauHaMm. O0ecredeH TOCTYI K CETH MHTEPHET, T/I€ CTYACHTHI UMEIOT JOCTYI
K OTKPBITBIM 3JIEKTPOHHBIM OUOINOTEKaM, UMEIOT BO3MOXXHOCTh 3a04HOTO YYaCTHS
B CEMUHapax U KOH(EpeHUUsX, NUCTAHIMOHHO NPUHUMATh y4yacTHE B OHJIAiH

dopymax 1o npoUIbHbIM IUCHMIUIMHAM BEYIIHX BY30B.

3.2. MudopmarimonHoe oGecrieueHne peannusaiy JUCIUILITUHBI
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YuebHo-MeTomMUecKOoe U HH(POPMAIIMOHHOE 00eCIIeUeHNE TUCIUIUTMHBI BKITIFOYAeT
B ce0s1 COBPEMEHHYIO0 YU€OHYIO U Y4eOHO-METOAUYECKYIO JTUTEPATypy O
ACTPOHOMHUU U JIPYTUM €CTECTBEHHBIM HayKaM TEKCThI U U3/1aHus (BKIIIOUAs
AIIEKTPOHHBIE).
Pexomenayemas ureparypa:

1. Actponomusi. 10-11 kimaccel: yue0. s o0ieo0pa3oBar. opraHu3alui:
0a30BbIii ypoBeHb. / B.M. Uapyrun. — M.: IIpocsemienue, 2018. — 144 c.: w1 —
(Cdepsnr 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

NudopmannonHblie TeXHOJOTHHM, TNPUMeHsieMble B OCBOEHMH TMPOrPaMMbI
AUCUMIJIMHBI:

NudopmaliioHHbIE TEXHOJIOTHH PEaTU3yIOTCSl MOCPEACTBOM MPOTrPAMMHOIO
o0eCriedeHUsT U UHTEPHET-PECYPCOB, O0CCTICUNBAIOIINX MPSMOU OCTYN K OHJIANH
KOH(EpEHIIMSAM, OHJIAMH JICKIUSAM, CO3aHUI0 TEMAaTWYeCKUX IMPE3eHTAIUH, CIIaiji-
10y, 3JIEKTPOHHBIM OMOIMOTEKaM, MYIBTUMEANIHBIM JOKYMEHTaM.

JJIEKTPOHHBbIE PeCypChI:

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 0CHOBHOM Y4eOHOM JIMTEPATYPBbI.
1. Boponnos-BenbsimunoB, CrpayT: Actponomus. 10-11 knaccel. ba3oBblit

ypoBeHb. YueoHuk. ®I'OC
Hpoda, 2018.
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http://www.rg.ru/2014/05/15/osnovi-dok.html
http://www.countries.ru/library/politic/newcp.htm
http://mkkbr.ru/
http://mkrf.ru/ministerstvo/management/minister/
http://www.astronet.ru/
http://kosmoved.ru/nebo_segodnya_geo.php
http://astro.murclass.ru/
http://www.college.ru/astronomy

4. KOHTPOJIb M OLIEHKA PE3YJIBTATOB OCBOEHU S YYEEHOM

JANCIUITJIMHBI
Pe3yabrarnl 00yueHus: IToka3arb OLEHKY pe3y/bTara dopma
YMeHMs, 3HAHUSA KOHTPOJIA U
OLICHUBAHUA
N3yuenne I'eonenTpuyeckas u Texymmi.
peIMETHON 00JacTh TeJIMOLEHTPUYECKAsA CUCTEMA, IIpomexKyTOUHBIN.

«EcTecTBeHHBIC HAYKI»
JIOJDKHO 00€CTICUUTh:

c(hopMUPOBAHHOCTH
OCHOB 1IE€JIOCTHOM HAYYHOU
KapTUHBI MHUPA;

dbopmupoBaHue
MMOHWMAaHMS B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH
€CTECTBEHHBIX HAYK;

c(hopMHUPOBAHHOCTH
MTOHUMAHMS BIUSHHS
€CTECTBEHHBIX HAyK Ha
OKPY’KaIOIIyIO Cpeay,
YKOHOMHYECKYTO,
TEXHOJIOTUYECKYIO,
COLIMAJIBHYIO U ATHYECKYFO
chepsbl AeITEIBHOCTH
YeJIOBEKa,

BUUMas 3BC3AHAs BEIIMUNHA,
CO3Be3/1ue, MPOTUBOCTOSIHUS U
COCIMHEHMS IIAHET, KOMETA,
acTepou i, METEOp, METCOPHUT,
TJIaHeTa, CIyTHUK, 3BE3/1a,

ConHeunas cucteMa, I amakTuka,

Bcenennas, BcemupHoe u
IIOSICHOE BPEMsl, BHECOIITHEYHAs
IJIaHeTa (IK30IUIaHETa),
CHeKTpabHas KiacCuUKaIms
3BE3]1, [TapaJuIaKC, PEIIMKTOBOE
n3iyyenue, bonemoit B3psis,
Yepnas awipa;

ITapcek, cBeToBOM rox,
aCTPOHOMMYECKAs €IMHHUIIA,
3BE3/IHAS] BEJIMYNHA;
OCHOBHBIE 3TaIlbl 0CBOCHHUS
KOCMHYECKOTO MPOCTPAHCTBA,
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CO3JJaHHE YCIIOBUHU
JUISl Pa3BUTHUSI HABBIKOB
y4eOHOH, IPOEKTHO-
HCCIIeI0BATEIIbCKOM,
TBOPUYECKOM JIESITETLHOCTH,
MOTHBAIUU 00YyYaOIINXCSI
K CaMOPa3BUTHIO;

c(hOpMHUPOBAHHOCTh
YMEHHI aHAITU3UpPOBAThH,
OLICHUBATb, IPOBEPATH HA
JIOCTOBEPHOCTh U
0000111aTh HAYYHYIO
nH()OpMAIHIO;

c(hOpMHPOBAHHOCTH
HaBBIKOB O€30IMacCHOM
paboThI BO BpeMsl
MPOEKTHO-
HUCCIIE0BAaTEILCKON U
AKCIIEPUMEHTAIBHOU
NEATEIIbHOCTH, TPU
UCIIOJIb30BaHUU
71a60paTOPHOTO
000pyI0BaHUSI.

TUTIOTE3bI TPOUCXOMKICHUS
ConHEeYHOI CUCTEMBI;

3HaTh O COCTaBE COJIHEUHOU
arMocQepbl; pa3Mepsl
l'anmakTvku, NOI0XKEHUE U
nepuos ooparieHus: ComHia
OTHOCHUTEJIBHO IIEHTPa
I'anakTukuy;

OCHOBHBIE 2JIEMEHTHI U CBOMCTBA
r1aHeT COoJIHEYHOM CUCTEMBI,
METOIbI OTIPEICIICHUS
PACCTOSTHUM U JINHEWHBIX
pa3MepoB HEOSCHBIX TelI,
BO3MOXHBIE ITyTH 3BOJIIOIIUN
3BE€3]] pa3JIMYHON MAcCCHhl,
HaXOJUTh HA HEOC OCHOBHBIC
co3Be3nusi CeBepHOro
MOJTyLIapHsi, B TOM YHUCIIE:
bonrmas Measeauia, Manas
Mensenuna, Bonomnac, Jlebens,
Kaccuones, OpuoH; camble
SPKHWE 3BE3/Ibl, B TOM YHUCJIE:
[TonsipHas 3Be3na, ApKTyp,
Bera, Kanemna, Cupuyc,
berenbreize, ncnoab30BaTh
KOMIIBIOTEPHbIE MPUITIOKECHHUS
VTS OTIPEICTICHUS TTOJI0KEHUSI
ConHiia, JIyHbl 1 3B€37] Ha
T00Y10 1aTy Y BpeMs CYyTOK ISt
JAHHOTO HACEJICHHOTO ITYHKTA.
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