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BBEJIEHUE

Hacrosimue wMeroanyeckne peKOMEHJAUWW TOATOTOBIEHbI  LIeHTpanbHOW  METOAMYECKOM
KOMHUCCHEN M0 acTpOHOMHM BcepocchiiCkod OJIMMIMAAbl IIKOJbHUKOB W HAaNpaBJICHbl A
pPa3bsCHEHUS COOTBETCTBYIOIIMM METOJMYECKMM KOMHUCCHSIM U JKIOpM OOLIUMX TNPUHIUIIOB
IIPOBEJCHUS U COCTABJICHMS 3aJaHUI U IIPOBEICHNUN IKOJIBHOIO 3Tana Becepoccniickoi oaumInmasl
IIKOJLHUKOB 10 acTpoHomuu B 2017/2018 yaeGHOM ro1y B cyObekTax Poccutickoit denepanun.

[IIKOJMBHBIA OTall MPOBOAMTCS B CTPOroM coorTeercTBuM ¢ llopsakom mnposeneHus
Bcepoccuiickoii ouMnuaabl MKOJbHUKOB, YTBEPKICHHBIM IIpUKazoM MuHuCTEpCcTBa 00pa3oBaHus
u Hayku Poccuiickoit ®enepaunu Ne 1252 ot 18 Hos16pst 2013 1., ¢ UIBMEHEHUSMHU, YTBEPKAECHHBIMU
[Ipukazamu MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit ®enepaunu Ne249 ot 17 mapra
2015 1. 1 Ne1488 ot 17 nexabps 2015 r.

JlaHHBIIT MaTepHall COJIEPKUT CBEACHHMS O XapaKTepUCTHUKE IIKOJBHOTO  JTamna
Bcepoccuiickoit onmumnuasl NIKOJIbHUKOB 110 aCTPOHOMUH, CTPYKTYPE U TEMATHKE 33]IaHUH,
YCIOBHSIM IPOBENEHUS 3TOTO 3Talla, MaTepUAbHO-TEXHUUYECKOMY 00ECIEUEHHI0, & TAaKXKe CUCTEME

OIICHUBAHMUSI U TIPOTICAYPE ONPEACIICHUs TIOOSAUTENICH U MMPU3EPOB IIIKOJIBHOTO JTalla.

XAPAKTEPUCTUKA COAEPXKXAHUS HIKOJIBHOI'O 3TAITA

B cootBerctBum ¢ Ilopsiakom npoBeaeHuss Beepoccuiickoi oaMMIuaabl MKOJIbHUKOB, IMIKOJIbHBIN
9Tan OJIMMITHABI MPOBOJUTCS Ha 0aze ydpexaeHui oliiero oopasoBaHus B mepuoj ¢ 1 ceHTIOps
o 1 HostOpst 2017 roma. JlaHHBIM 3Tanm MPOBOAMUTCS B OJIUH ayJUTOPHBIA TYp B TECYCHHE OHOTO
nHs, oOmero s Bcex 00pa30BaTENbHBIX YUPEXKJICHUH, MOMYMHEHHBIX OpraHy MECTHOTO
camMoyTpaBIleHUs, OCYLIECTBISIIOIIEMY yIIpaBieHue B chepe 0Opa3oBaHuUs.

Jlroboe orpaHuMYeHHE CHOUCKA YYACTHHKOB II0 KaKUM-TTMOO KpuTepusMm (yclieBaeéMOCTh IO
pPa3IMYHBIM MpeIMeTaM, pPe3ylbTaThl BBICTYIUICHHS Ha OJMMIHMAAaXx MPOIUIOr0 Toja U T...)
saBisiercss HapymieHueM [lopsaka mnpoBeaeHuss Bceepoccuilckod OJMMIMABI  IIKOJIBHUKOB U
Kamezopuuecku 3anpewjaemca. B cootBerctBum ¢ mnyHkrom 10 Ilopsnka npoBeaeHun
OJIMMITNA/IbI, Kame2opuiecKu 3anpeuiaemcs B3MMaHue IJ1aThl 32 Y4acTHE B OJIUMITHA/JIE.
[konbHblld 3Tan He3aBucuMO mnpoBogutTcss B 10 11 kmaccsl. B cootBerctBUM ¢ Ilopsinkom
npoBenieHUs Bceepoccuiickoi ONMMIUAABI, YYaCTHMK BIIPaBE BBINONHITH 3aJaHus 3a Ooiee
cTapuinii knacc. B 3Tom ciiyuae OH JODKEH OBITh MPEIYNPEKIeH, UTO B cllydae KBaTH(HUKAIUU B
CIHUCOK YYaCTHHKOB TMOCIEIYIOIUX 3TanoB Bcepoccuiickoil onummnuaapl (MyHUIUNATHHOTO,

pPEeruoHajIbHOrO, 3aKJIIO‘-II/ITCJIBHOI‘O) OH 6y,Z[CT BBICTYIIATb TaM B TOM XKe CTapmeﬁ napaicii.



[To Xoay IIKOJBHOTO dTama YYacTHUKAM TPEUIaracTcsl KOMIUIGKT U3 IIECTH  3aJaHHi,
MOATOTOBJICHHBIX OTACIBHO JUIS KaXKIOW M3 BO3PACTHBIX MMapaliesieH.

Pemenue 3amanmii mpoBepsieTcs KIOPH, (OPMHPYEMBIM OPraHH3aTOPOM OJIMMITUAIBI -
OpraHoM MECTHOT'O CaMOYIIpaBJEHMsI, OCYILECTBISAIONIMM YyIpaBiieHue B cepe oOpasoBanus. Ha
OCHOBE MPOTOKOJA 3aCEaHUs KIOPU (POPMHUPYETCS CIIUCOK MOOSAUTENEeH U MPHU3EPOB IMIKOJILHOTO
stana. [lONMHBIM MPOTOKON OJIMMIMAABI C YKa3aHUEM OILIGHOK BCEX YYAaCTHHKOB (HE TOJIBKO
nobeauTeneil U mMpu3epoB!) mepenaroTcsi B OpraH MECTHOTO CaMOYIPABJICHHUS, OCYIIECTBISIFOIINI
ynpasieHue B cepe obpazoBaHusl.

Ha ocHOBe mpOTOKOJIOB HIKOJIBHOTO 3Tara Mo BCeM 00pa30BaTEeIbHBIM YUPEKICHUSIM OpraH
MECTHOTO CaMOYIPABIICHUS YCTAaHABIMBACT IPOXOJHON Oal - MHUHHMAILHYIO OIICHKY Ha
IITKOJIBHOM 3Tarte, HeoOX0IUMYIO JUTS y9acTHs B MyHUIIUTIATFHOM 3Tarne. JlaHHbIH MPOX0IHOM Oat
yCTaHABIUBAETCS OT/AEIBHO B BO3pacTHHIX napayensix 10, 11 kmaccoB U MOXKeT ObITh pa3HBIM JIJIst
aTuX mnapauiensx. Ha ocHoBe 53Tux OamioB, a Takke CIUCKOB MoOeauTeneil M MpU3EpoB
MYHHMIMIIAIBHOTO 3Tana Beepoccuiickoit onumnuans! mo actpoHomun 2016/2017 yueGHoro roxa,
MIPOJIOJDKAIOMIUX O0y4YeHHE B OPraHM3alMsIX, OCYHIECTBIISIOMINUX 00pa30BaTEIbHYIO AEATEIbHOCTD
Mo o0pa3oBaTeNbHBIM IpPOrpaMMaM OCHOBHOTO OOINETO0 H CpeaHero ooOmero oOpa3oBaHws,
dbopMupyeTcsi CIMHUCOK YYaCTHUKOB MYHUIIMMAIBHOTO 3Tama BcepoccHiickodt OJMMITManbl 10

actpornomuu 2017/2018 ygebHoro roaa.



OBIIUE MPUHIUIIBI PASPABOTKHU 3AJJAHUIA 1 ®OPMUPOBAHUSA
KOMIIVIEKTA

[IIkosbHBIN 3Tanbl BecepoccHicko ONMMIMaAbl IIKOJBHUKOB SIBJIIFOTCS €€ NepBbIM dTanom. Ero
L€JIb COCTOUT B IOMNYJSAPU3ALMU AaCTPOHOMHUYECKMX 3HAHUW CPEIu IIMPOKOrO0 Kpyra y4aliuxcs,
YKpPEIJIEHUE CUCTEMBI IIKOJIBHOIO aCTPOHOMHUYECKOT0 00pa3oBaHUsl.

OCHOBHBIC IPUHIIUIIBI, B COOTBETCTBHH C KOTOPHIMH (POPMUPYIOTCSI 3aJJaHHSI TOTO HJIM HHOTO dTara
Bceepoccuiickoil onMMnuaasl MKOJBHUKOB 0 aCTPOHOMMHM, ONMMCaHbl B KHUre «Bcepoccuiickas
OJINMIIMAJA LIKOJBHUKOB 10 acTpoHomuu B 2006 romy» (aBrop-coctaButenb O.C. YTroJIbHUKOB,
®denepanpHoe AreHTCTBO 10 oOpazoBanuto PO, AIIKulIIIPO, 2006). B 2016/2017 y4ebHOM romy
METOIMYECKHE PEKOMEHAIIUH 110 COCTABIICHUIO 33/IaHUI OJIMMITAA/IbI COCTABIIEHBI B COOTBETCTBUH
¢ [lopsankom mpoBeneHus: BcepocCuicKoi OJIMMITAA/IBI IIKOJIBbHUKOB, TPUHATHIM MUHHUCTEPCTBOM
O6pazoBanuss u Hayku Poccuiickoit ®eneparum, npuka3z Nel252 ot 18 wHosiops 2013 roma, ¢
M3MEHEHUsSIMHU, yTBepxkAeHHbIMU [Ipukazamu MunucrtepctBa obpa3zoBaHusi U Hayku Poccuiickoit
Oenepanun No249 ot 17 maprta 2015 1. u Ne1488 ot 17 nexadps 2015 t.

[[IxonpHBIN 3Tan Bcecepoccuiickoi oauMMIIHMAAbI MIKOJBHUKOB MO ACTPOHOMHUU IMPOBOIUTCS
cpeaun mKoJbHUKOB 10 1 11 Kimaccel.

3agaHus IIKOJBHOTO 3Tana Bcepoccuiickoil oauMIuaapl 1Mo aCTPOHOMHUU COCTAaBJIAIOTCA HA
ocHoBe CriMCKa BOMPOCOB, PEKOMEHIAYEMbIX METOJIUYECKOM Komuccuend Bceepoccuiickoi
OJIMMITUAJbI LIKOJIBHUKOB 10 aCTPOHOMMHM IPU MOATOTOBKE K dTamaM OJUMMHaabl (cM 4YacTh 4
HACTOSIIUX peKoMeHaanuii). JlaHHslii ciucok paspadotan aist 10 u 11 kimaccos.

Jis KaxkaoW W3 BO3PACTHBIX Mapajuiesieil JODKeH ObITh MNPEeUIOKEH CBOW KOMILIEKT
3a/IaHUi, TIPU 3TOM HEKOTOPbIE 3a/IaHUsI MOT'YT BXOJIUTh B KOMIUJIEKTHI IO HECKOJIBKAM BO3PACTHBIM
napajuiensM (Kak B UJCHTHYHOM, Tak U B OTIHYarouiencss GOpMyTUpOBKE).

Hcxons w3 wmemed M 3a1ad IIKOJIBHOIO M MYHHMIMIIAJBHOIO 3TanoB Bceepocculickoit
OJIMMIIMA/BI [0 aCTPOHOMUH, PEKOMEHAyeTcs mnpeiarath mkoJbHUKam 10-11 kimaccoB mo 6 He
CBSI3aHHBIX JPYT C IPYrOM 3aJJaHUM.

Ha mnepBoM »sTame paboThl MO COCTaBICHHMIO 3a/JlaHUil HEOOXOJWMO co3lIaTh 0a3y,
COJIEpIKallyl0 MPUMEPHO BIIBOE OOJbIIEe YHCIO 3aJaHHi-KaHAUIATOB, YeM 3TO TpelOyeTrcs ams
npoBeAeHus stana OnuMiuaasl. 3aJaHusl IKOJBHOTO ATana MPoXoAiT HE3aBUCHUMYIO SKCIIEPTH3Y B
MYHHIIMIIATBHON METOJMYEeCKOH KOMHCCHU, Ha OCHOBE KOTOpOW Qopmupyercs Oonee Y3KUid
KOMIUIEKT, KOTOPBIM MPOXOJWUT MOBTOPHYIO SKCHEPTU3y B MYHHUIMNAIBHON METOJUYECKOU
KOMMCCHH.

Ha BTOopoMm »Tame Bce 3amaHus, OTOOpaHHBIE B TMPEIBAPUTEIBLHBIN KOMIUIEKT, MPOXOJIST
METOJIMYECKYIO MPOBEPKY, B XOJI€ KOTOPOU KaKJIOMY 3aJaHHUIO0 MpHCBauBaeTcsd MyHKT U3 Crucka
BOIIPOCOB (IIYHKT 4 HACTOAIIMUX PEKOMEHJAlNii), COOTBETCTBYIOIIUN TeMaTHKE 3aJaHusl, a TaKKe

kareropusi cinoxkHoctd (1 wmimm  2). Kareropuss 1 mnpucBamBaercs 3aJaHusSM, HMEIOLIUM



OJIHOCJIOKHYIO CTPYKTYPY PCLICHHMs], CBA3aHHYIO C IIPUMEHEHHUEM OJIHOIO-IBYX aCTPOHOMHUYECKUX
¢bakTOoB WM (PU3MUECKUX 3aKOHOB. 3aJaHMsl KaTerOpUM 2 HMMEIOT MHOTO3TAITHOE pELICHHE,
TpeOyrolee MoCIeI0BATeIbHOE IPUMEHEHNE HECKOJIBKUX (PAKTOB M 3aKOHOB U MAaTeMaTH4eCKOIro
annapara. KoMIUIEKThI 3alaHui IIKOJIBHOTO 3Tana Bcepoccuiicko oJIMMIMaAbl MIKOJIBHUKOB 10

ACTPOHOMMHU OOJIKHBI XapaKTCPU30BaATLCA CICAYIOIIUM PACIIPCACICHUEM 3aJIaHUi 110 CI0KHOCTH:

3ananue Bospactnas mapamiens
10 k. 11 k.
3ananue 1 1 1
3ananue 2 1 1
3ananue 3 1 1
3ananue 4 1 1
3aganue 5 2 2
3aganue 6 2 2
Bomnpocsl §1,2 §1,2,3 I

KommiekT 3amaHuii B KaXJ0W BO3pACTHOM Mapajyiend JOJDKEH TakKe XapaKTepHh30BaThCA
METOJMYECKON TOJHOTOM: Bce 6 3alaHMil JOJDKHBI COOTBETCTBOBATH PA3HLIM TYHKTAM CIHUCKa
BOITPOCOB 10 aCTPOHOMUU (ITYHKT 4 HACTOSIIUX PEKOMEH IAIIN).

3amaHus MIKOJILHOTO 3Tara JOJKHBI UMETh TEOPETUYECKUH XapakTep, He TpeOoBaTh s
CBOEr0 peIIeHUs] KaKUX-TH00 acCTPOHOMHMUYECKUX NPUOOPOB U 3JIEKTPOHHO-BBIYHCIUTEIbHBIX
CpeaCTB (3a UCKITIOYEHHEM HEepPOrpaMMHUPYEMBbIX KaJIbKYISATOPOB). 3a1aHus TOJHKHBI BBITOIHATHCS
B ayIUTOpUH, O€3 BBIXOJIa HA YIUILY.

Jia  xaxzaoro 3ajaHus, pa3pabOTaHHOrO ISl MIKOJBHOTO JTama, MyHHUIMNaTIbHAs
MpeIMETHO-METOAUYECKasi KOMUCCUSL JIOJKHA pa3paboTaTh MOJAPOOHOE pEIIeHHE C Y4eTOM BCeX
BO3MOXHBIX CIIOCOOOB, a TaKKE€ PEKOMEHJALMU IO OLIEHWBAHUIO PEIICHHS YYaCTHUKaMU B TOM
cllydae, €cli 3a/laHue PEIIeHO He MOJHOCTHIo. [Ipolenypa oleHHBaHMS PEUICHUH U TMOABEICHUS
UTOTOB OINKCaHA B YaCTU 8 HACTOSIIUX PEKOMEH IAIUH.

Yacte 5 HaACTOSIIMX PEKOMEHJALUWA COAEPKUT MPUMEPHl 3aJaHUM, COOTBETCTBYIOIIHUX
pa3HBIM BONPOCAM CIUCKA C pa3HbIM C pPa3HbIM YPOBHEM CIIOKHOCTH. J[aHHBIE 3aaHUs MOTYT
MCIOJIb30BaThCA KaKk 00pasell Uisi COCTaBJICHUs KOMIUIEKTa IIKOJBHOTO M MYHHMIIMITATLHOTO 3Tamna
Bcepoccuiickoil ouMnuaiel o aCTPOHOMUM € YY4ETOM MPUBEACHHBIX BBIIIE PEKOMEHIAU, HO He

Mo2ym BKIIIOYATbCS B 3TH KOMIIJICKTBI HAIIPAMYIO.



Bonpocs! 10 acTPOHOMUH, pEKOMEHAyeMble HEeHTPAJIbHOMI IPeIMEeTHO-
MeToaAnYecKoil komuccueit Beepoccuiickoit QimuMmnuaabl Mo aCTPOHOMMU IS
NOArOTOBKHU HIKOJBbHUKOB K PelICHUI0 3a1a4 3TanoB QumMnuaabl

§1. 10 kaacc.

1.1. 3Be3nHoE HEDO.

Co3Be3nus U sipuaiiime 3Be3/p1 HeOa: Ha3BaHUs, YCIOBUS BUIUMOCTH B Pa3JINYHbBIE CE30HBI
roja.

1.2. Hebecnas cdepa.

CyrouHOoe JBWXKEHHE HEOSCHBIX CBETHJI Ha pa3u4HbBIX [MUpoTax. Bocxon, 3axon,
KynbMUHanus. [ opu30HTaIbHAS M 9KBaTOpUAIbHAS CHCTEMa KOOPIUHAT, OCHOBHBIE KPYTH W JIMHUU
Ha HebGecHOU cdepe. BoicoTa Hasl ropu30HTOM HEOECHBIX CBETHI B KyJIbMHUHAIMK. BricoTa mostoca
Mmupa. V3MeHeHue Buma 3Be3qHOTO Heba B TeueHWe CyTOK. [lonBWKHAs KapTa 3BE3JHOTO HeOa.
Pedpakunms (kagecTBeHHO). CyMEpKH: TpakJaHCKHE, HAaBUTAI[HOHHBIE, acTpOHOMUYeckue. [ToHsIThs
YTJIOBOTO PacCTOSIHUSA Ha HeOeCHO cdepe U yriIoBbIX pa3MepoB 0OBEKTOB.

1.3. JIsmxeHue 3emid 1o opouTe.

Bumumeiii myte CosiHia mo HebGecHo# cdepe. M3meHeHne Buaa 3BE3IHOTO Heba B TEUEHUE
roja. OKIWINTHKA, TOHITHE TOJIOCAa SKIUNTUKA U OSKIUNTHYECKOM CHCTEMbl KOOpPIUHAT.
3onuakanbHble co3Be3aus. [Ipereccusi, M3MEHEHHE SKBAaTOPUAIbHBIX KOOpPAMHAT CBETHJ H3-3a
MPELeCcCUu.

1.4. U3MepeHnne BpeMeHH.

Tponuueckuii ron. ConHeuHble W 3BE3/IHBIE CYTKH, CBSI3b MeXIy HUMH. COJHEUHbIE Yachl.
MectHoe, nosicHoe BpeMs. VIcTuHHOE U cpefiHee COTHEYHOE BpeMsl, ypaBHEHHE BPEMEHHU. 3BE3THOE
BpeMsi. YacoBble Mosica U UCYUCIICHNE BPEMEHU B Halllell CTpaHe; IEKPeTHOE BpeMs, JIE€THEE BpPEMS.
Jleroucuncnenue. Kanenaape, conmHedHas u iyHHas cuctemMa Kanenaaps. HoBblif U cTapblif CTUIIb.

1.5. JIBuxkenre HEOECHBIX TeJ MO/ IEHCTBUEM CHIIBI BCEMUPHOTO TATOTEHUSI.

®opma opbut: srumic, napadona, runepobosa. DIIUIC, €ro OCHOBHBIE TOYKH, OoyblIas U
Majas TMOJIyOCH, SKCUEHTPUCUTET. 3aKOH BCeMHpHOro TsAroTeHus. 3akoHbl Kemsepa (Bkitouas
0000menHbi Tpetuit 3akoH Kemepa). IlepBas u BTOpas xocmmueckue ckopocTH. Kpyromas
CKOPOCTh, CKOPOCTh JIBIKEHUS B TOUKAX MEPHIIEHTpa U amnoleHTpa. Onpenenenue Mmacc HeOECHBIX
TeJ Ha OCHOBE 3aKOHAa BCEMHPHOTO TATOTEHHs. PacueThl BpeMEeHH MEXKIUIAHETHBIX MEpPEereToB 10
KacaTeNIbHOU TPAEKTOPHH.

1.6. Conneunas cucrema.



Crpoenne, coctaB, o0mmue xapakTepucTuku. Pa3mepsi, ¢opma, macca ten CoHEUHOM
CUCTeMBI, IUIOTHOCTh HX BemecTtBa. Otpaxarmas crnocoOHocTh (anmbbeno). Omnpenenexnue
paccrosHuid 10 Ten CoylHeYHOW cUCTEMBbl (METOJbl PaJAMOJIOKALMKM U CYTOYHOIO Mapalljiakca).
AcTpoHOMMYECKas €AUHMIIA. YTJIOBbIE pa3Mepsl IiaHeT. Cuaepudyeckuii, CHHOAUYECKUHN TEPUO/IbI
TUTAaHET, CBSI3b MEXy HUMU. BuaumMele aBrkeHus u KoH(UTypanun miaHetr. Hakmonenue opOuTHl,
nuHus y31m0B. [lpoxoxaenust miuaHer no aucky ConHua, yciaoBHsl HacTyluleHus. Masble Tena
ConneuHol cuctembl. MeTeopouapl, METEOPHI U METEOPHbIE MOTOKU. MeTteopuThl. OpOUTHI MJIAHET,
acTepou/ioB, KOMET U METeOpoua0B. Bo3MmylleHuss B JIBMKEHMM IUIaHET. TpeTbss KOocMUYecKas
CKOPOCTH 7151 3eMiH U Jpyrux Tea CoJIHeYHOW CUCTEMBI.

1.7. Cucrema Couniie - 3emus - JIyHa.

JBuxenue Jlynol Bokpyr 3emiu, ¢asbl JlyHsl. JluObpanuu Jlynsl. [[BrxeHue y3noB opOUTHI
JlyHbl, TepUOABl  «HUBKOW» ©  «BBICOKOW»  JIyHbl. CHHOOWYECKHH, CHUIACPUUECKHM,
AHOMAJTUCTUYECKUA M JpakoHUYeCKUH Mecsipl. ColHEeYHble U JyHHBIE 3aTMEHMS, WUX THIIbI,
ycnoBus HactyruieHus. Capoc. TlokpeiTust 3Be3q u muiaHeT JIyHOHM, YCIOBHMSI MX HACTYIUICHUS.
[TonsiTue o mpuIMBax.

1.8. Ontuueckue mpuOOpHI.

I'ma3 kak omnTuveckuit mNpuOOp. YCTPOWCTBO MPOCTEHIINX ONTHYECKUX MPUOOPOB IS
ACTPOHOMHUYECKUX HaOmoJeHuN (OWHOKIB, (oTOaImapaT, JUH30BbIC, 3€pPKATbHBIC U 3€PKaIbHO-
TUH30BBIe Teneckombl). [locTpoeHune wu300pakeHUl MNPOTSHKEHHBIX OOBEKTOB B (OKaAIbHOM
IUIOCKOCTH. YTIIOBOE YBelIMueHue, macmrad uzobpaxenus. KpymnHeimive Tteneckombl Haiien
CTpaHbl U MUpA.

1.9. llIkana 3Be3IHBIX BEJIMYHH.

[IpencraBieHre 0 BUAUMBIX 3BE3JHBIX BEIMUMHAX PA3TUYHBIX aCTPOHOMUYECKHX OOBEKTOB.
Pewrenue 3ana4 Ha 3B€3/1HbIE BEJIMYMHBI B LIEJIbIX YUCIIAX. 3ABUCUMOCTD SIPKOCTH OT PACCTOSHUSA J10
oOBeKTa.

1.10. DnexTpoOMarHUTHHIE BOJIHBI.

Ckopoctb cBeTa. PaznuuHble quamna3oHbl JEKTPOMArHUTHBIX BOJH. BUAMMBIN CBET, IIMHBI
BOJIH U 4aCTOTBI BUIUMOTO CBETA. PaiOBOJIHEIL.

1.11. OGmue npeacTaBieHus 0 CTpyKType BeeneHHOM.

IIpocTpancTBeHHO-BpeMeHHble MaciuTabbl Bcenennoit. Hama Tamaktuka wu  apyrue
rajlakTHKH, o01iee MpeCTaBIeHue O pa3Mepax, COCTaBe U CTPOCHHH.

1.12. 3mepeHus pacCcTOSIHUM B aCTPOHOMMH.

BHecucTteMHbIe €JUHULIBI B aCTPOHOMHHU (ACTPOHOMMYECKAs €IMHUIIA, CBETOBOM roJi, mapcex,
KWJIOTIapceK, Meramapcek). MeToapl pajuosIoOKaliM, CYTOYHOIO W TOAWYHOTO Mapalulakca.

Abepparus cBera.



1.13. lonosHUTENBHBIE BOIIPOCHI.

Honoanumenvuvie 6onpocbt no mamemamuke: 3alHUCh OONBIIMX YHUCEN, MaTEeMaTHYECKHE
omepauuu co creneHsMu. [Ipubnmxennsie Berumcienus. Yucno 3navamumx mudp. IlomapzoBanue
WH)XCHEPHBIM KaJIbKYJIATOPOM. EMMHHIIEI M3MEPEHUs YIIIOB: TPalyC U €ro 4acTH, paJuaH, 4acoBas
Mmepa. [lonsrue cdepsrl, 6onpme u Masbie Kpyru. GopMyisl Ui CHHYCa U TAaHT€HCA MAJIOTO YyIia.
Pemienne TpeyroibHMKOB, TEOPEMBl CHHYCOB H KOCHHYCOB. DIIeMEHTapHble (HOpMYIbI
TPUTOHOMETPHH.

Hononnumenvuvie onpocvbl no ¢uzuxe: 3aKOHBI COXPAaHEHUS MEXaHHMUYECKOH SHeprumy,
UMIYJIbca U MOMEHTa HMITyJbca. [loHsATHE 00 WHEpUMANBbHBIX W HEHWHEPIHAIBHBIX CHCTEMax
orcyera. [loTeHnManbpHast YHEPTHUS B3aMMOICHCTBHSI TOYEYHBIX Macc. ['eomeTprueckasi ONTHKa, X0

JIydel yepes JTUH3Y.

§2. 10 kaacc.

2.1. Ikaya 3B€3/THBIX BEIWYHH.

3Be3/1Hasl BEJIIMYMHA, €€ CBS3b C OCBEIIEHHOCThIO. @opmyna Ilorcona. CBsi3p BHIMMOTO
O1necka ¢ paccTosiHueM. AOCONIOTHAs 3Be3/HAas BeaunHa. V3MeHeHne BUJMMON SPKOCTH IIaHET U
KOMET IIPU UX ABMKEHHUHM 110 OpOUTe.

2.2. 3Be31pl, 0011E TOHATHS.

OcCHOBHBIE XapaKTEPUCTUKH 3BE3J: TEMIIEpaTypa, pPaJuyc, Macca M CBETHMOCTb.
3aKOHEI

HU3ITYYEHUS aOCOJIIOTHO ~ YEPHOTO tena: 3akoH Credana-boapliMaHa, 3aKOH CMEIIEHUS
Buna.

[Tonsitre 3¢ (heKTUBHON TeMITepaTyphl.

2.3. Knaccuduxkanus 38e31.

[IpencraBnenue o poromerpuueckoit cucreme UBVR, nokazarenu nsera. Jluarpamma «uBert-
ceetumoctb» (I'epummpynra-Paccena). 3Be3nbl TIaBHOM  MOCJENOBATEIBHOCTH, T'HTaHTHI,
cBepxruranTbl. COOTHOIIEHUE «MaCcCa-CBETUMOCTb) JJI 3B€3/1 IJIaBHOM MOCIE0BATEIbHOCTH.

2.4. JIBmxeHue 3B€3]] B IPOCTPAHCTBE.

Dddexr Homnepa. JlydeBas cKOpOCTh 3BE3]l M MPHUHIMIBI €€ U3MepeHus. TaHreHnuambHas
CKOpOCTb U COOCTBEHHOE JIBUKEHHUE 3BE3/l. ATIEKC.

2.5. JIBoliHBIE U IEPEMEHHBIE 3BE3/IBI.

3aTMeHHbIE TNepeMeHHbIe 3Be3bl. CHeKTpalbHO-IBOMHBIE 3Be3Abl. OmpenesieHHe Macc U
pa3MepoB 3BE3]l B JBOMHBIX cUCTeMax. BHeconmHeuHble IutaHeThl. [lynbcupyromine nepemMeHHbIe
3B€31bl, WX THUIIBI, KPHUBBIE Oiecka. 3aBUCUMOCTh «IEPHOJ-CBETUMOCTb» s  1edeuns.
Jonronepuoanyeckue nepemMeHHble 38e31bl. HoBbie 3B€3/bI1.

2.6. PaccesnHbie u [1apOBbIC 3BC3AHBIC CKOIIJICHUS.
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Boszpact, ¢usnueckue CBONCTBA CKOIUICHHMA W OCOOCHHOCTH BXOJSIIMX B HHUX 3BE3.
OCHOBHBIE DPa3IUYMsl MEXKAY PACCESIHHBIMU U IIAPOBBIMU CKOIUICHUSMH. JlMarpamMmbl «IIBET-
CBETUMOCTB» [UIS 3B€3J CKOIUICHWH. JIBMKEHWS 3Be3/, BXOIAIIMX B CKOIUIeHHE. Meton
«TPYIIIOBOTO MapauIaKcay OMPEACIICHUS PACCTOSHUS IO CKOTUICHHUS.

2.7. Comnurre.

OcCHOBHBIE XapaKTEPUCTHKHU, OOIIee MPEACTABICHHE O BHYTPEHHEM CTPOCHHH U CTPOCHHUHU
atMocdeprl. Xapakrtepuctuku ConHIIa Kak 3Be3fbl, CoJHEYHas mocrosiHHas. CosHeuHas
AKTUBHOCTH, IUKJIBI COJHEYHOW akTUBHOCTH. MaruutHble mosis Ha Cosnile. CoIHEYHO-3€MHBIE
CBSI3H.

2.8. NoHn3oBaHHOE COCTOSIHUE BEIIECTBRA.

[Tonsatne o0 woHM30BaHHOM Tase. lIporecchl HWOHM3ANMU U pekoMOmHaruu. OOmmue
npencTaBieHre 00 MoHax B atMocdepe 3eMi U MeXIUIaHETHOU cpene. MaruutHoe nose 3emilH.
[TonspHble cusiHUS.

2.9. Mex3Be3nHas cpeza.

[IpencraBnenue o pacnpenesieHny ra3a u Nnblid B IpocTpaHcTBe. [1noTHOCTE, TeMnepaTypa u
XUMHUUYECKUN COCTaB MEX3BE3IHOMN cpeabl. Mek3Be3JHOE MOTJIONIEHUE CBETA, €r0 3aBUCHUMOCTh OT
JUIMHBI BOJIHBI W BIIMSIHUE Ha 3BE3[HbIC BEJIWYMHBI M LBET 3Be3A. [azoBeie u aud@ysHbie
TYMaHHOCTH. 3Be3/1000pa3oBanue. Mex3Be3JHO€ MarHUTHOE TIOJIE.

2.10. Teneckombl, pa3peniaroias ¥ MPOHUIIAIOIIAsT CIIOCOOHOCTb.

[IpenenbHoe  yrioBoe — paspelieHHe W OpPOHHUIAIoImas — CHOCOOHOCTh.  Pa3mepsl
TU(PPaKIMOHHOTO U300pakeHHsI, OTPaHUYEHHSI CO CTOPOHBI 3eMHOM aTMoc(hephl Ha pa3pelIaronyo
crocoOHoCTh. AGeppar onTuku. ONTHYECKHE CXEMbI COBPEMEHHBIX TEJIECKOTIOB.

2.11. JonosHUTEIBHBIEC BOMPOCHI.

Jlononnumenvhvie 60npocsl no Mamemamuxe:. TIIOUIAb MOBEPXHOCTU U cephl, 00beM Miapa.

Jlononnumenvhvie gonpocsl no gusuke: 1'a3oBble 3aKoHbI. [loHATHE TeMIiepaTyphbl, TEIJIOBOU

OHCPI'MH rra3a, KOHOCHTPAIWH YaCTHUIl U OaBJICHUS. OCHOBEBI IOHATHS CIICKTpa, ,I[H(i)paKI_II/II/I CB€Ta.

§3. 11 kaacc.

3.1. OCHOBBI TEOPHH MPUIHBOB.

[TpunuBHOoe Bo3neiicTBue. IloHsaTHEe 0 pamuyce cdepbl Xuuta, nojoctu Poma. Touku
TUOpaIuu.

3.2. OnTHueckue cBoicTBa aTMOCHeEp IIAHET U MEXK3BE3THON CpPEJIbl.

PaccesHue u moryomeHue cBeta B arMocdepe 3eMiM, B MEXKIUIAHETHOW M MEX3BE3IHOM
cpeze, 3aBUCHMOCTb HOTJIOIIEHHUS OT JUIMHBI BOJIHBL. ATMoc(hepHas pedpakuus, 3aBUCUMOCTb OT

BBICOTHI O6’LCKTa, JJIMHBI BOJIHBI CBE€TA.
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3.3. 3aKOoHBI U3ITyYEHHUS.

WNuTencuBHocTh u3inydeHus. Ilonstue cnekrpa. M3mydeHue aOCOJIIOTHO 4YEpHOTO Teja.
@opmyna Ilmanka. Ilpubmmwxenus Penes-/xuaca u Buna, o0mactm uX NpUMEHEHHS.
Pacripenienenne sHEPruu B CIEKTPax Pa3IUYHBIX ACTPOHOMHYECKUX 0OBEKTOB.

3.4. CriexTpsl 3BE3/I.

OCHOBBI CHEKTPAILHOTO aHanu3a. JIMHUM TOTJIOMIEHHWS] B CIEKTpax 3BE37, CHEKTpaibHas
knaccudukanus. Armochepsr Comnna u 38e3. Porocdepa u xpomochepa CoiHia.

3.5. CriexkTpbl U3ITy4eHHUsI pa3pe’KeHHOTO rasa.

[IpencraBienue o crekTpax COJHEUYHON KOPOHBI, TUIaHETapHbIX U TU(P(Y3HBIX TYMaHHOCTEH,
MOJIAPHBIX CUSHHIA.

3.6. [IpencraBiieHre 0 BHYTPEHHEM CTPOEHUHU U UCTOYHUKAX dHepruu CoJHIIa U 3BE3/I.

SnepHble UCTOYHUKYU YHEPTUH 3BE3]I, 3aIachl SACPHON dHEPTUU. Brigenenre sHeprun npu
TePMOSIZIEPHBIX peakiusax. OOpa3oBaHWe XMUMHUYECKHX AJIEMEHTOB B HEApax 3BE3/ Pa3IMYHBIX
THTIOB, B CBEPXHOBBIX 3B€3/1aX (KAaYECTBEHHO).

3.7. OBosrorng CoJsHIa U 3BE3I.

Craausi TpaBUTAIMOHHOTO CXKAaTHs MPU 00pa30BaHUU 3Be3/bl. Bpemsi :KU3HU 3Be3/ pa3IuvyHON
Maccel. CBepxHOBBIE 3Be3lbl. [lo3mHUE cTaauu 3BOMIONMM 3Be3M: Oeible KapiauKu, HEHTpOHHbBIE
3B€3/Ibl, YUEPHBIE JAbIPHI. [ paBuTAlMOHHBIN paauyc. [lynbcapsl.

3.8. CTpoeHUE U THUIIbI TATAKTHUK.

Hama Tamaktuka. bmwkaiimne ramaktuku. Paccrosgaue 10 OmmKalnx TalakTUK.
Habmonarenbubie ocoOeHHOCTH rajnakTuK. CocTaB rajakTUK ¥ UX (U3HUECKHUEe XapaKTepUCTHKU.
Bpamienue ranaktuueckux AUCKoB. Mopdoiorndeckre TUIbI TalakTUK. AKTHUBHBIC si/ipa TalakTUK,
paauoralakTUKH, KBa3aphl.

3.9. OCHOBBI KOCMOJIOTHH.

Omnpenenenue paccrosiHui 10 ranaktuk. CBepxHossie | Tuna. KpacHoe cMmenienue B ciekTpax
ranakTuk. 3akoH XaO6ma. CkoruieHusi ranmakTuk. llpencraBieHune o TpaBUTAIMOHHBIX JIMH3aX
(xauectBeHHO). KpynHoMacmitabnast cTpyktypa Beenennoit. PenmukroBoe u3inydeHue u ero CuexTp.

3.10. [IpreMHHUKHN U3Ty4eHUSI U METOIbI HAOMIOICHUM.

DneMeHTapHbIe CBEACHHUA O COBPEMEHHBIX MeTOoJaX (OTOMETPUU U CIEKTPOCKOIHUHU.
®oroymuoxurenu, [13C-matpunl. Mcnons3oBanue ceetopunbTpoB. [Ipuem paanoBosiH. YrioBoe
paspelleHre paguoTeIecKONIOB U PaTuoOUHTEPHEPOMETPOB.

3.11. JlonoJIHUTENBHBIE BOIIPOCHI.

Jlononnumenvhvie 80npocst no mMamemamuke: OCHOBBI METOJa MPUOIMKCHHBIX BBIYHCICHUN

U paznoxenuii B psaa. [Ipubmmkennsie popmynsl ams COS X, (1+x)", In (1+x), e* B ClTydae MaJibIX X.
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JononnumenvHuvle 60npocsl no uzuxke: IINEMEHTbI CIEUUAIBHOW TEOPHUH OTHOCHTEIHHOCTH.
PenstuBucrckas dopmyna s sddexra Jomnepa. I'paBuranmionHoe kpacHoe cmernienue. CBs3b
Maccel M 3Hepruu. OCHOBHBIE CBOICTBA 3JIEMEHTApHBIX YacTHIl (AJIEKTPOH, MPOTOH, HEUTPOH,
¢doron). KBaHTOBBIE U BOJHOBBIE CBOICTBA CBETAa. JHEPTHsl KBAHTOB, CBA3h C YACTOTOUW W JITMHOMN
BosiHbl. JlaBnenue cBera. Cnektp aroma Bogopona. Kocmuueckue nyun. Ilonstue 00

uHTephEpEeHINH U TUDPAKIHH.

IPUMEPHI 3AJTAHUI IIKOJIBHOI'O DTAIIA

[Ipenyaraembie HUXKE 3aaHUS SBISIIOTCA XapaKTEPHBIMU TpUMEpaMH 3a7ad kateropuit 1 u 2,
KOTOpPBIE MOTYT HCIOJIB30BAaTHCSA TIPH  COCTABJICHHMH KOMIUIEKTOB  IIIKOJIBHOTO  JTaroB
Bcepoccuiickoit onuMnuazsl MO ACTPOHOMHMHM 10 CXEME, ONHMCAHHOWM B YacTU 3 HACTOSIIHNX
pEKOMEHIaMi. 3agauu-IpUMephl CrPYNIMPOBAHBI B COOTBETCTBMM C §1 M 2 cmmcka BOIPOCOB,
MPUBEAEHHOTO YacTH 4 HACTOSUIUX PEKOMEHAAMK. 3ajadyd, COOTBETCTBYIOImHME §1, MOKHO
WCIIOJIb30BaTh BO BCEX Mapawiensax, §2 - Toapko B 11 kmacce u He Oosiee oanHoi - B 10 kimacce.
3amaun He npeoHazHaveHsl IS TPSIMOTO BKIIIOUCHUSI B KOMIUIEKT ATanoB ojaummnuansl 2016/2017
y4eOHOTO roja.

3amauu MPUBENIEHBI C TTOJHBIMU pereHusIMU. [1o100HbIM 00pa3oM B JOKYMEHTAX IS KIOPH
IIKOJIBHOTO M MYHHULMIAIBLHOTO 3TanoB Bcepoccuiickoil oJIMMIUAbI MO aCTPOHOMHUU JIOJKHBI

OBITH MPEJCTABJICHBI BCE 3a]]a4H, KOTOPHIC BOMIYT B KOMIUICKT IS TUX JTaIlOB.
5.1. 3apayu Ha TembI §1.

3aoanue 1.1. (nynkm cnucka eonpocos - 1.1, 1.6, kamezopust cnoxcrnocmu - 1).

Vcnosue. B xonne mas - Havane utoHs 2016 r. B mpotuBoctosiHuu ¢ COJHIIEM OKa3aJuCh JIBE
rwianetsl - Mape u CatypH. B kakoM (IpuMepHO) co3Be3AMH OHU HaXOAUIUCH?

Pewenue. Kons ckopo Mapc u CatypH Obiiu B IpoTHBOCTOSIHMM ¢ COJIHIIEM, OHU PACIIONIarairch
Ha HeOe MPOTHUBOMOJOXKHO MookeHHo CoyHIa. DTO 3HAYUT, YTO OHHM HAXOIWIHCH TaM, TJe
ComnHile ObIIO MOJITOJA Ha3ald, B KOHIIE HOSOps - Hauase nekadps. DTO COOTBETCTBYET CO3BE3IUIO
CkoprnuoHa, paIoM ¢ TpaHUIIaMU ¢ co3Be3nusMu BecoB u 3MeeHocna. Yka3zaHue J000T0 U3 ITUX
TpPEX CO3BE3UI MOYKHO CUMTATh MPAaBWIBHBIM OTBETOM Ha 3ajauy. B peanbHocTH, Mapc Bo Bpems

CBOCTO MPOTHUBOCTOAHUSA HAXOAUJICA B CO3BC3INN CKOpHI/IOHa, CaTypH - B CO3BC311MHU 3MCCHOCLI3..

3aoanue 1.2. (nynkm cnucka sonpocos - 1.4, 1.7, kamezopus cioxcnocmu - 2).
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Ycnosue. Yepes kakoe BpeMs B OJHOM TOYKE 3€MJIM IOBTOPSAIOTCS IPWIMBBI, BbI3BAaHHbBIE
neiicruem JIyHbr?

Pewenue. MakcuMyMmbl IIPUIMBOB HAOMIOJAIOTCS B MOMEHTBI BEpXHEH M HMYKHEH KyJIbMUHAIUU
JIynel. HTEpBa)l MeX1y ABYMsI MOCJIEI0BATENIbHBIMU BEPXHUMM KyJIbMHUHALUAMH JIyHBI MOXHO
BBIYMCIUTh pa3HbIMM crnocobamu. Ilpomie Bcero 310 caenarb Tak: 3a CHUHOAMYECKUN IEPUOJ
obpamenus (29.53 cyrok) JlyHa BHOBb KYJIBMHHHPYET B TO K€ MECTHOE BpEMs, CHEIaB OJHMH
MoJHbIN 000poT. TakuMm 00pazoM, 3TO BpeMsi COOTBETCTBYeT 28.53 uHTEpBajlaM MEXIy 3TUMU
kynbMuHanusMu. Cam unHTepBan Oynet paBeH 29.53/28.53 = 1.035 cyrok. IIpomexyTok BpeMeHuU

MEXAY IByMs IociiejoBaTeabHbIMU puiuBamMu coctaBuT 0.518 cyrok unu 12.4 yaca.

5.2. 3agauyu Ha TembI §2.

3a0anue 2.1. (MyHKT CIECKa BOMPOCoB - 2.1, 2.5, kaTeropus CI0XHOCTH - 1).

Vcnosue. KommakTHOE paccessHHOe 3Be3HOE cKoruieHne coctouT u3 100 oquHaKOBBIX 3BE3] U C
TPYZIOM BUJIHO Ha HeOe ria3oM Kak MajieHbKOE€ IATHBINIKO. Kakoi BUIAUMBIN OJIeCK MMEeT KaxKaast
W3 3BE3]I.

Pewenue. Konb ckopo CKoIIeHHE, KaK €IWHOE 1EJI0e, C TPYJAOM BHUIHO TJIa30M, MOKHO CUHUTATh,
YTO ero o0t OJIeCK TaKo# ke, KaK Yy OJTHOM 3BE3/IbI 6M. Kaxxnas otnenbHas 3Be€37a CKOILJIEHHUS B
100 pa3 cnabee, Takast pa3HUIIA COOTBETCTBYET ITSITH 3BE3IHBIM BeIMYMHAM. B utore, O1eck ogHOM

m
3Be31bI CKOIJIEHUSI cocTaBiisieT 11 .

3aoanue 2.2. (yHKT CIKCKA BOIIPOCOB - 2.4, KATErOPHs CI0XKHOCTH - 2).

Vcnosue. CoGCTBEHHOE TBMXKEHHE 3BE3JIBI 32 5 JIET PaBHO €€ TOJUYHOMY Mapaiiakcy. M3BecTHo,
YTO 3Be€3/a JEeTUT oTHocuTelbHO ConHua noj yrjioM 45° Kk HampaBiieHMIO Ha Hero. Yemy paBHa
MOJIHAS TeJIMOLEHTPUYECKass CKOPOCTh 3BE3/IbI?

Pewenue. ToguuHelii mapaniake - 3T0 yroii, Mo KOTOPbIM BHJIEH OTpe3ok anuHou B 1 a.e. (150
MJIH KM) C PacCTOSIHMsSI, paBHOTO paccTosiHuio Mexay ComHiem u 3Be3noil. Komb ckopo 3Be3na
MepeMENIaeTcsl Ha ATOT yroJ 3a 5 JeT, MoJdy4aeM, YTO €€ TaHTeHIMaIbHAsi CKOpOCTh paBHa 30 MIIH
KM B TOJi WJIK TipuMepHo 1 km/c. J[BrrkeHue 3Be3/1bI MPOUCXOAUT MO YriioM 45° K HampaBiIeHHUIO Ha

HEC, CJICAOBATCIILHO ITOJIHAA CKOPOCTH B \/2 pa3a OoubIIIe TaHIeHIIMAJIbHON U paBHa 1.4 xkm/c.
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE HNIKOJIBHOI'O
ITAIIA OJIMMIINAIBI ITO ACTPOHOMMHA

[[IxonpHBIN 3Tan BecepoccHiiCkor OJMMMINAAL IIKOJBHUKOB 0 ACTPOHOMMH IPOBOJIUTCS B OJUH
aAyIUTOPHBIA Typ. DTOT 3Tall He mpedycmampueéaem TOCTAHOBKY KaKUX-JTHOO NMPAKTHUYECKUX (B
TOM YHCJIE BHEYPOYHBIX, BBINOJTHSIEMBIX BHE IIKOJIBI WJIM B TEMHOE BpeMs CYTOK) 3ajad IIo
aCTPOHOMHH, M €r0 TPOBEIACHHUEC He mpedyem CrenupUIecKOro o00pyHOBaHUs (TEIECKONOB U
JIPYTUX aCTPOHOMHUYECKUX MPUOOPOB). IIIKOIBHBII ATan OJUMITUA]IBI TIO ACTPOHOMUH TTPOBOJAUTCS B
aynuTopHOM (popmate, U MaTepuaibHbIe TPEOOBAHUS ISl POBEACHUS OJIMMITUA]IBI HE BBIXOAT 32
paMK{ OpraHu3alyy CTaHJIAPTHOTO ayJIMTOPHOTO PEXUMA.

Jns mpoBeAeHUs MIKOJBHOIO 3Tala OPraHu3aTop NOJKEH MPENOCTaBUTh ayAUTOPUU B
JIOCTaTOYHOM KOJIMYECTBE — KaXIbld YYaCTHUK OJMMIIMAIbl JIOJDKEH BBINOJHATH 3aJlaHHE 3a
OT/ICIILHBIM CTOJIOM (TIapTOH).

Kaxngomy ydgacTHUKy onumnuaabl OprkOMUTET JOJDKEH MPEJOCTABUTh PYUKY, KapaHaall,
JINHENKY, PE3UHKY JI1 CTUPAHUS U MYCTYIO T€Tpajib cO mtaMnomM OpraHn3alluOHHOTO KOMHUTETA, a
TaKXKe JHCTHI CO CIpPaBOYHOW HH(oOpMalueln, pa3pelieHHON K HCHOJb30BAaHUIO HAa OJUMIIHNAJE
(dactp 12 Hacrosmmux pekoMeHmanui). B kaxmoW aymuTopuu JODKHBI OBITH TaKXKe 3aracHbIe
KaHIICJISIPCKUE MPUHAJISKHOCTH W KalbKyisiTop. Ha Bpems paOoThl Haj pelieHUsSMH YY4aCTHUKY

JIOJDKHBI OBITH TIPEI0CTABIICHBI POIYKTHI MUTAHUS (COK, TICUCHBS).

INPOLEAYPA ITPOBEJAEHUSA HIKOJIBHOI'O OTAIIA

IIxoapHEINA STall BCGpOCCHﬁCKOfI OJIMMIIHAAbI IMKOJIbHUKOB II0 aCTPOHOMHUM IMPOBOJUTCA B OOUH
TYp. Y4YacTHUKU OJUMIIHAAbI JOJKHBI OBITh MMPEAYIPEIKACHBI O HCO6XOI[I/IMOCTI/I HpI/I6BITB K MCCTY
IIpOBCACHUA HC MCHEC YCM 3a 15 MUHYT OO €ro Ha4daja. Onn IpuUurjIamarTCsa Ha IPCABAPUTCIIBHOC
CO6paHI/IC, Ha KOTOpPOM OINIallar0TCA IIpaBHJIa IMPOBCACHUA OJIMMIIMA/IbI, IMPCACTABIIACTCA COCTAaB
OPrKOMUTETA U JKIOPHU. ITocne atoro Y4aCTHUKH OJIMMITUAJbI PACIPCACIAOTCA 110 ayJUTOPHUAM.

I[J'IH MNpOBECACHHUA 3Talla OJIMMIINAJIbI OpFaHHSaHHOHHLIﬁ KOMUTCT MPEAOCTABJIACT
AYJAUTOPHUHU B KOJIUYCCTBE, ONPECACITIAEMOM YHUCJIIOM YHACTHUKOB OJIMMITHAIBI. B teuenue Bcero Typa
OJIUMIIMABI B KaXXAOH AYIUTOPUN HAXOOUTCA Ha6J'IIO,Z[aTeJ'IL, Ha3Ha4YaeMBbIi OpFaHI/I3aLII/IOHHBIM
KOMUTCTOM. Hepez[ HaydaJoM pa6OTBI YY4aCTHUKHU OJIMMIIUAJbI IMUINYT Ha 00JIOKKE TeTpaau CBOIO
q)aMI/IJ'II/IIO, UM U OTUYCCTBO, HOMCP KJIaCCa 1 HIKOJIbI, pa1710H U HaCEJICHHBIN ITYHKT.

Ilo okoHYaHUM 0pFaHH3aHHOHHOﬁ JaCTHU YYaCTHUKaM BBIJAKOTCA JIMCThI C 3alaHUSAMH,
COOTBCTCTBYIOIIUMU HUX BOSp@.CTHOfI napamuiceini, MW JIMCTBI CO cnpaBquoﬁ HH(bOpMaHHCﬁ,

HE0OX0IMMOM I pelieHus 3aanuii (4acth 12 HacTosmux pekomenaanuii). Habmonarens

15
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OTMEUAaeT BpeMs BblIAauM 3anaHuil. Ha pemieHue 3amaHuil IIKOJBHOIO 3Tana OJUMIHUAAbI 110
aCTPOHOMHHU UIKOJIbHUKAM OTBOJUTCS 2 yaca sl y4aCTHMKOB M3 4-6 kjaccoB M 3 yaca A
OCTaJIbHBIX YYACTHUKOB. YYaCTHUKHM HAYMHAIOT BBIIIOJIHATH 3a/IaHUSI CO BTOPOM CTpaHULbl TETPAH,
OCTaBJIsAs MEPBYIO CTpaHUIly 4ucTOM. [1o jkenaHuio yyacTHHMKA OH MOXKET MCIOJIb30BaTh HECKOJIBKO
MOCJIEAHUX CTPAHUIl TETPAJM IOJ YEPHOBUK, CJIEIaB Ha HUX COOTBETCTBYIOUIYIO MoMeTKy. llpu
HEXBAaTKe MecTa B TETpagu HaOJI0aTeNb BbIJAET YYACTHHUKY JONOJIHUTEIbHYIO TeTpaib. [lo
OKOHYaHUU pabOThl BTOPAst TETPa/lb BKJIAAbIBAETCS B IIEPBYIO.
Bo epemsa pabomuel nao 3a0anusamu yuacmuux o1umMnuaosbl umeem npago.
1. Tlosb30BaTbes AMCTaMU CO CIIPaBOYHOM MH(OpPMaLKel, BbIIaBa€MOIl yuaCTHUKaM BMECTE C
YCIOBHUSIMU 3aJaHUM.
2. Tlomp3oBaTbes TFOOBIMUA CBOMMH KaHIESIPCKUMU MPUHAUICKHOCTSIME HAPSTY C
BBIJIAaHHBIMH OPTKOMHTETOM.
3. Tlomp3oBaTbcst COOCTBEHHBIM HEMPOTPAMMHUPYEMBIM KAIIBKYISTOPOM, @ TAKXKE MTPOCUTH
Habo1aTesNss BPEMEHHO MPEI0CTaBUTh EMY KaJIbKYJISTOP.
4. OO0pamartbcs ¢ BOMPOcaMu 10 TMOBOTY YCIIOBHH 3a/1a4, IpUTiamias k cede HabmoaaTens
MOJAHSITHEM PYKH.
5. IlpuHUMAaThH NPOAYKTHI MUTAHUSL.
6. BpeMeHHO MOKHUIATh AyAUTOPHIO, OCTABIISI Y HAOIIOAATENS CBOIO TETPAb.
Bo epemsa pabomul Hao 3a0aHuaAMU YYUACMHUKY 3anpeujaemcs.
1. Tlonwp3oBaThbcsi MOOUIBHBIM TeIEPOHOM (B JTHOO0M €ro PyHKITUH).
2. Tlonb3oBaThCs MPOrpaMMHUPYEMBIM KalIbKYASITOPOM WA MEPEHOCHBIM KOMIBIOTEPOM.
3. Tlonp3oBaThCs KAKUMU-THOO UCTOUHUKAMU MH(OPMALIUHU, 32 UCKIIOYCHUEM JIUCTOB CO
crpaBoyHOU nHpopMaIuel, pazagaBaeMbix OprkOMUTETOM Mepes] TYpOM.
4. OOparathcs ¢ BOMPOCAMH K KOMY-ITH00, KpoMe Habmoaarens, wieHoB OprkoMurera u
KIOPH.
5. IIpou3BoauTh 3amucu Ha COOCTBEHHYIO OyMary, He BbIJaHHYIO OPTKOMUTETOM.
6. 3anpemniaeTcst OJTHOBPEMEHHBIN BBIXOJ U3 ayIUTOPUU ABYX U 00Jiee Y4aCTHUKOB.
[Io oxkoHuaHWHM pabOThl BCE YYACTHUKU IOKHIAIOT ayJUTOPHUIO, OCTaBlisAs B HEW TeTpaau C
pelICHUsIMM, W MEepexXoAiIT B KOH(pEepeHI-3a71 WM OOJIBIIYI0 ayJUTOPHUIO, TI/I€ MPOBOIUTCS
3aKIII0YMTeNbHOE coOpanue. [lepel HUMU MOXET BBICTYITUTh YJIEH OPIKOMUTETA U JKIOPH ¢ KPATKUM
pa3bopoM 3a1aHU.
OtnenbHOE MOMEIIEHHUE IS XKIOPU JO0JDKHO OBITh MpenocTaBieH0 OprkOMUTETOM Ha BECh
JIeHb MTPOBECHUS OJTUMIUAIbI. UNEeHBI )KIOPH JI0JDKHBI PHUOBITH HA MECTO MPOBECHUS OJTUMITHAIBI

3a 1 yac J0 OKOHYaHHA pa6OTBI Y4aCTHUKOB. HpCILCCIlaTGHB JKIOpu (I/IJ'II/I €ro 3aMCCTI/ITCJ'H:) ul-2
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YWICHA KIOPH JOJIKHBI HpI/I6bITB K Ha4daJly oTalla U NepruoaAnICCKU O6XO,HI/ITB AyaAUTOpUH, OTBCHUAA HA

BOITPOCHI YHACTHHUKOB 110 YCJIIOBHIO 3a1a4.

MPOLIEAYPA OLIEHUBAHUSI PEIIEHUI U IOJIBEJEHUSI UTOT OB

JIy1st TpOBEpKH pelIeHU YUaCTHUKOB IIKOJIBHOTO 3Tara (OpMUPYETCs KIOPH, COCTOSIIIEE U3
yuuTenen, paboTarommx B 001aCTH aCTPOHOMHMM U CMEKHBIX JUCHMIUIMH ((PU3UKHU, MAaTEMATHKH).
JlomyckaeTcsi MpUTJIANIEHUE TEeAarorMueckKuX M HaydHbIX PAaOOTHHUKOB W3 JIPYTMX OpraHU3aIIMi.
UucneHHOCTh Kopu J0JbkHA ObITh HE MeHee 1/10 oT oOmiero uncna ygactHukoB. [lepen Haduamom
JTamna KIpU IPOBOJUT coOpaHre, Ha KOTOPOM BBIOMPAET MpeceaaTelis, 3HAKOMUTCS ¢ YCIOBUSIMH
Y PENICHUSIMU 3aJJaHU{ U paclpeiessieT 3alaHus Ul IPOBEPKH MEXKTy COOO.

st obecrieueHnss 0OOBEKTUBHOCTH TPOBEPKU PEIIECHUE KaKJIOTO KOHKPETHOTO 3a/IaHMs B
TOW WJIA MHOM BO3PACTHOM MMapajuIeNn JTOJIKHO IPOBEPATHCSA OJHUM M TEM K€ WICHOM XiopH. [Ipu
JIOCTAaTOYHOM COCTaBE KIOPH PEKOMEHIYeTCsS TPOBOIUTh HE3aBUCHMYIO MPOBEPKY PpEUICHUS
KOKIOro 3aJaHusd JIBYMs (OJHUMH M TE€MHU Ke€) 4iIeHaMH >KIOpPH C YCPEIHEHHUEM OLICHKH H
MIPOBEACHUHU OOCYXKICHHUS, €CITM OIICHKH JBYX WICHOB JKIOPH pazinyaroTcs 0osiee yeM Ha 2 Gaia.

Permrenne xa)xaoro 3amaHus OLEHUBAETCA 10 &-OaJUILHOM cucTeMe. Bomblnas 4yacTh U3 3TUX
8 6amioB (He MeHee 4-5) BhICTaBISETCS 3a MPAaBUIbHOE TIOHMMAHUE YYaCTHUKOM OJMMITHAJIBI CYTH
MIPEIOCTABICHHOTO BOIpoca M BbIOOp myTu pemieHus. OcraBuivecs Oaliibl BBICTABISAIOTCA 32
MPaBUJIBHOCTh PACYETOB, aKKYPATHYIO U MOJHYIO M0ayy oTBeTa. [Ipy BbICTaBIIEHNHU OLICHKH JKIOpU
YUUTBHIBAIOT PEKOMEHIAINH, pa3paboTaHHbIE COCTABUTEIISIMHU Ui KaXK/I0¥ OTAENBHOM 3a1a4H.

MaxkcumanbHasi OLIeHKa 33 KaKJ0€ 3a/laHue OJJMHAKOBA U HE 3aBUCUT OT TEMbI, OCBEIIaeMOM
B 33/IaHUU, U KaTETOPUU CIOKHOCTU. Takum 00pa3om, JOCTUTaeTCsi MaKCUMallbHasi HE3aBUCUMOCTh
PE3yNbTATOB MIKOJBLHOTO ATANa OJIMMIIMAILI OT KOHKPETHBIX MPEANOYTEeHUI Ka)KJI0ro MIKOJbHUKA
0 TeMaM B Kypce aCTPOHOMMH U CMEKHBIX JUCIUILIUH.

CymmapHas oleHKa 3a Bech dTal cocTaBiseT 32 Oamna ans 4-6 kimaccoB u 48 GamnoB Ans
JpYrUX BO3PACTHBIX Mapasuienieid. Ha OCHOBE MPOTOKOJIOB IIKOJIBHOTO 3Tamna >KIOPH MPUCYKIAET
JUTUIOMBI TOOEAUTENEH 1 MpU3epoB JaHHOTO dTana. MUHUMaIbHOE YUCI0 HaOpaHHBIX OaloB,
HeoOXomuMOe Ui TPUCYKICHHS TUIUIOMOB, MOXXET OTJIMYaThCA IS Pa3HBIX BO3PACTHBIX
napawieneii. Ilpu omnpeneneHunM 53TOro yucna KWOpU JOJDKHO TPUHMMATh BO BHHUMAaHHE
OCOOCHHOCTH paclpeieieHus YYaCTHUKOB MO0 HaOpaHHBIM Oamimam. JIJis yMEHBIIEHUS BIHSHUS
CllydailHbIX (DaKTOPOB Ha PE3yNAbTaThl OJUMITMAIbBI HENb3s YCTAHABIMBATH ATO YHCIO, K MPUMEDY,
paBHBIM 24 QainaM MpH HAIMYUHM yYYaCTHHKOB B JTOHM K€ BO3pAcTHOH rpymre, HaOpaBmux 23
Oamra. JKropu TaKkke JOJDKHO MCXOAUTH U3 TOTO, YTO MOOEAUTENTH OJMMIHUAABI JOJHKHBI HAOpaTh

oxoio 70%, a mpuzepsl - 0koio 50% OT MaKCUMaIBHOTO YKcia 6aioB.
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[TpOTOKOIBI MIKOJBFHOTO ATala OJMMIIHAABI MyOIMKYIOTCS Ha CaiiTeé COOTBETCTBYIOIIETO
y4eOHOrO 3aBeJCHUs, a TaKkKe M OpraHa MECTHOTO CaMOYIPABJIEHHs, OCYIIECTBISIONIETO

yIpaBJeHue B cepe 00pa3oBaHusI.

HNPOLHEAYPA OTBOPA YYHACTHHUKOB HA CJIEAYIOIIUE OTAIIbI

[To OKOHYAHHIO IIKOJIEHOTO 3Tara MPOTOKOJIBI ¢ Pe3yIbTaTaMH BO BCEX IIKOJAX MYHHUITUIAIBHOTO
00pa3zoBaHus CBOISTCS B €UHYIO 0a3y naHHBIX. OTBETCTBEHHOCTH 3a CO3/IaHUE U XpaHEeHHue 0a3bl, a
TaKkKe HEpasrJIallleHue JIMYHBIX JIAHHBIX YYaCTHUKOB OCYIIECTBISICT OpraH MECTHOTO
camoyrpasiieHus B chepe obpazoBanusi B 6aze maHHBIX yKas3bIBarOTCs (pamuuivsi, ©Msi 1 OTYECTBO
YYaCTHHMKA, Kiacc (BO3pacTHas TMapajuieib), B KOTOPOHW BBICTYNAJd YYaCTHHUK, KOJIHUYECTBO
HaOpaHHBIX OaJUIOB, a TAaK)Ke HAIWYHE IUIUIOMA TOOETUTENsl WIHM TpHU3epa CIEeIyIoUIero dTara
OJIUMITHAJIBI TIPOIIIIOTO ToAa. B a3y BKIIOUAIOTCS 6ce yuacmHuKu, a He TOJIBKO TOOECTUTENTH U
MIPHU3EPHI JAHHOTO JTalla.

Ha ocnoBe manHOM 0a3bl OpraHu3aTop CIEAYIOMIETO (MYHHITUTIATHHOTO) 3Tara OMpPeesieT
MUHUMAaJbHOE KOJMYECTBO OauioB, HEOOXOIMMOE s y4dacTHUSi B MYHUIUMIAIBHOM JTHOO
pernoHanbHOM 3Tane. B cootBerctBuu ¢ Ilopsiakom mposenenus Beepoccuiickoit onmuMnuanbl, K
y4acTUI0O B MYHHUIMIAJIbHOM JTale aBTOMATUYECKH [OMYCKaloTCd MOOEAUTENH U MpU3EpHI

MYHUIUIIAJIBHOTO 3Talla OJIJUMITMAABI IMTPOIIJIOTO rojaa.
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9. Bcepoccuiickas OIMMIIKAAA IIKOJIBHUKOB MO acTpoHomuu. ABT-cocT. A.B. 3acos, A.C.
Pacropryes, B.I'. Cypaun, M.I'. I'aBpunos, O.C. Yronbaukos, b.b. Ockun. Mocksa, AIIK u
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NH®OPMALIMSA Ob OJIMMIINAZIE B CETU UHTEPHET

1. [MopTan Beepoccuiickoit oimmua bl MIKOJILHUKOB — http://www.rosolymp.ru.

2. Caiit Beepoccuiickoit omuMITHa bl IIKOJBHUKOB 10 acTpoHomuH — http://www.astroolymp.ru.

12. CHPABOYHASI HTHOOPMALIUS, MOJJIEKAIIIAS PA3JIAYUE BMECTE C
YCJOBUSMHU 3AJIAHUI

Huxe MPUBCACH NICPEUYCHDb CIIPABOYHBIX AAHHBIX, KOTOPBIC CUUTAIOTCA WU3BCCTHBIMU IIPU PCIHICHUHA
3aJjaHui BCeX ATarnoB Becepoccuiickoil oiMMmnuaibl MKOJIBHUKOB MO aCTPOHOMHUU. DTH CIIPABOYHbBIE
JMaHHbIE TOJJIeXKAT pa3jaye yJyaCTHMKAM OJIMMIIMAIbI B IMOJHOM OOBEME Ha PErHOHAIbHOM U
3aKJIIOUUTENBHOM JTamax oJumnuanpl. Ha MIKOIbHOM M MYHULMIIAJIBLHOM 3Tamle CIpaBOYHBIE
JAaHHBIE MOTYT pa3faBaThCcsl B YaCTUYHOM oObeme. B 3Tom cityuae Beimensiercs Ta uHdopManus u
YHCIIEHHBIE TApAMETPbI, KOTOPbIE 0KA3bIBAIOTCS HEOOXOJUMBIMU ISl PELICHHS TeX 3a/1a4, KOTOpbIe
BXOJIT B KOMIUIEKT TEKYIIETO 3Tara OJUMIIHAJIbI (BO BCEX BO3PACTHBIX Mapaiensix). Vckimoyenue
CIPaBOYHBIX JaHHBIX, BXOJALIMX B MPUBOJUMBIA CIHCOK M HMMEIOIIUX OTHOIIEHHE XOTsA Obl K

OHHOﬁ U3 3a4a4, nmpeajiara€MbiX B KOMIIJIEKTC, HEAOITYCTUMO.

§1. OcHOBHBIE (PU3HYECKHE H ACTPOHOMHYECKHE MOCTOSIHHbIE

0—11 1 -2

I'paBuTanmonnas nocrosiuHas G = 6.672-1 M3'KF_ -C

CkopocTtb cBeTa B Bakyyme C = 2.998- 108 m/c

2 2

VYHuBepcanpHas razonas nocrosiuaas # = 8.31 m“-kr-c “K

L voms ™ Mocrosmmas Credana-bonbiimana ¢ = 5.67- 108 kr-c”
3.k Macca OpoTOHA Mp = 1.67-102 xr

Macca snektpona me = 9.1 1-10_31 KT

AcTtpoHOoMHUecKas eauHuna 1 a.e. = 1.496-10M

TMapcex 1 1k = 206265 a.e. = 3.086- 1018 u

[ToctosinHas Xa66ma H = 68 (km/c)/Mnk
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§2. lanubie o CostHue
Pamnyc 695 000 km
Macca 1.989-10%0 kr
Crerumocts 3.88-10% Br

Crnextpanbubiii kiace G2

Bunnmas 3Be3qHas BenurHa —26.78M
AOcouroTHast 6oJIoMeTprUecKas 3Be3/IHasi BETUYNHA

+4.72™ [okasarens nera (B-V) +0.67™

D¢ dextuBHas Temneparypa S800K

Cpennuil TOpu30HTaIBHBIN Napautakc 8.794"

WHTerpanbHblil IOTOK YHEPrUM HA paccTossHUM 3emiun 1360 Br/m?

2
[Torok sHEpruM B BUANMBIX Jydax Ha pacctostauu 3emun 600 Bt/m

Jlannbie 0 3emuie

OxkcnentpucuteT opouTsl 0.017 Tpommueckuit

roja 365.24219 cyrok Cpennsisi opOuTagbHas

ckopocTth 29.8 km/c [lepuon Bpamenus 23 gaca

56 munyT 04 CceKyHIbI

Haxiion skBaTopa k sknunrtrke Ha 3moxy 2000 roma: 23° 26’ 21.45"
DkBaTopHabHBIN pagnyc 6378.14 km

[Tonsapueiit paguyc 6356.77 km

Macca 5.974:10%4 kr

CpenHsisi II0THOCTH 5.52 F'CM_3

O6wemubIi cocTaB atMochepsl: N2 (78%), O2 (21%), Ar (~1%).

§3. annble o Jlyne

Cpennee paccrosinue ot 3emsid 384400 km

MunumansHoe pacctosiaue ot 3emin 356410 km

MaxkcumanbHoe paccrosiHue oT 3emian 406700 km
Okcuentpucurer opoutst 0.055

Haxnon mnockoct opoutsl K sxuntuke 5°09

Cunepuueckuii (3Be3HbIH) nepuo oopamenus 27.321662 cyrox
Cunoaunueckuit nepuos obpamenus 29.530589 cyrok

Paguyc 1738 xm

Macca 7.348:10%2 kr wn 1/81.3 maccnt 3emmn



Cpennsist moTHOCTD 3.34 1-cM

-3
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BusyansHoe reomerpuueckoe anpoeno 0.12

Buaumast 3Be3/1Hast BETMYMHA B OJIHOJYHUE ~12.7M

§4. ®usuveckue xapakrepucTuku CoJIHIA M IJIAHET

[Inanera Macca Pamnyc [Inot- [Tepuon Haknon | I'eo- | Bun.
HOCTb BpalllCcHUSI | DKBaTOpa | METp. [3BE31-
BOKpPYT OCH K ajlb- | Has
[IJOCKOCTH | Oelo | Benu-
OpOUTHI qyiHa*

KT MaccChl KM panuycel reM ° rpaaychl

3eMin 3emiau

Commme | 1.989-10%° | 332046 |695000| 108.97 | 1.41 | 25380cyr | 725 | — |-2638
Mepkypuit | 3.302:10“° | 0.05271 |2439.7 | 0.3825 | 5.42 | 58.646 cyr 0.00 |[0.10 | -0.1
Berepa 4.869-10°“ | 0.81476 |6051.8 | 0.9488 | 5.20 [243.019 cyr**| 177.36 | 0.65 | —4.4
3emus 5.974-10“* | 1.00000 [6378.1 | 1.0000 | 552 | 23.934uac | 2345 |[037 | -
Mapc 6.419-10%° | 0.10745 [3397.2 | 0.5326 | 3.93 | 24.623wac | 25.19 |0.15 | -2.0
FOmurep | 1.899-10" | 317.94 | 71492 | 11.209 | 1.33 | 9.924 uac 313 | 052 | -27
CarypH 5.685:10%° | 95.181 |[60268 | 9.4494 | 0.69 | 10.656uac | 25.33 |0.47 | 0.4
Ypan 8.683-10°° | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 wac** | 97.86 |0.51 | 5.7
Hentyn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 1ac 28.31 041 | 7.8

* JJIA HauOoJIbIIECH SJIOHIalii BHYTPCHHUX IIJIAHET U CPEAHETO MPOTUBOCTOAHN A BHCIITHHUX

IIJIaHET.

** — oOpaTHOE BpaIlllCHHUE.

§5. XapakrepucTuku opoUT IUIaHeT

[Inanera | bosbiias nojgyoch | OkcueHt- | Hakion k [Tepuon CHuHOIMYECKNN
PUCHTET |TUIOCKOCTH | OOpameHus EPHOT
SKIIMITUKH

MJIH.KM a.e. I'pagyChl CYyT
Mepxkypuit 57.9 0.3871 | 0.2056 7.004 87.97 cyr 115.9
Benepa 108.2 0.7233 | 0.0068 3.394 224.70 cyt 583.9
3emns 149.6 1.0000 | 0.0167 0.000 365.26 cyr —
Mapc 227.9 1.5237 | 0.0934 1.850 686.98 cyr 780.0
FOnutep 778.3 5.2028 | 0.0483 1.308 11.862 ner 398.9
Carypu 1429.4 9.5388 | 0.0560 2.488 29.458 ner 378.1
VYpan 2871.0 19.1914 | 0.0461 0.774 84.01 ner 369.7
Henryn 4504.3 30.0611 | 0.0097 1.774 164.79 ner 367.5

§6. XapakTepuCTHKH HEKOTOPBHIX CIYTHUKOB MJIAHET

| CnyTHUK | Macca |Paz{1/1yc |HJ‘IOTHOCTB| Paguyc | Ilepuon

[Teomer-| Bumumas
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opOuTHl |oOpamieHus | pud. 3BE3/IHAs
anpOeno | Bemmumua*

KT KM oM’ KM CyT m
3emJn

Mywa 73481022 1738 | 3.34 | 384400 | 27.32166 | 012 | 127
16 Mapc

®oGoc | 1.08:10 ~10 2.0 9380 0.31910 | 0.06 11.3

Teiimoc | 1.8:10% | ~6 1.7 23460 | 1.26244 | 0.07 12.4
99 Onnrep

o 8.94-10° | 1815 3.55 421800 | 1.769138 | 0.61 5.0

Espoma | 4.8:10°“ | 1569 | 3.01 671100 | 3.551181 | 0.64 5.3

Tannmen |1.48:10°° | 2631 1.94 1070400 | 7.154553 | 0.42 4.6

Kammacro | 1.08-102 | 2400 | 1.86 1882800 | 16.68902 | 0.20 5.7
20 CartypH

Tegua | 7.55107 | 530 1.21 294660 | 1.887802 | 0.9 10.2

Jluoma | 1.05-10“" | 560 1.43 377400 | 2736915 | 0.7 10.4

Pest 2.49-10* | 765 1.33 527040 | 4.517500 | 0.7 9.7

Turan 1.35-10“° | 2575 1.88 1221850 | 15.94542 | 0.21 8.2

et 1.88-1021 | 730 1.21 3560800 | 79.33018 | 0.2 ~11.0
19 Ypan

Mupanga |6.33:107 | 2358 | 1.15 129900 | 1.413479 | 0.27 16.3

Apmwms | 17104 | 5789 | 156 190900 | 2.520379 | 0.34 14.2

YM6prons | 1.27-104 | 5847 | 1.52 266000 | 4.144177 | 0.18 14.8

Turanus |3.49-10%* | 788.9 | 1.70 436300 | 8.705872 | 0.27 13.7

O6epon  |3.03-10%1 | 7614 | 1.64 583500 | 13.46324 | 0.24 13.9
Henrtyn

Tpuron  |214:10%| 1350 | 207 | 354800 | 5.87685** | 07 | 135

* — JUTSL IOJTHOJTYHHUSI MJTH CPEITHETO MPOTHUBOCTOSIHUS BHEIITHHX TUIAHET.
** — oOpaTHOE HAMpaBJICHUE BPAIICHUS.

§7. ®opmyJibl NPUOJIMKEHHOT0 BHIYMCIEHUS

sinX =~ tg X ~ X;
sin(a + X) ~ sin @+ X COS «;
cos(a + X) ~ Cos a — X sin a;

X

tg (o + X) ~ tga + €08 & ;

@QA+x)" ~1+nx;

(X << 1, yrJibl BBIp2XKAIOTCS B PaJHaHaX).
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