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AHHOTALUSA

COOpHUK METOAMYECKUX YKA3aHUH 110 BBIMOJHEHUIO MPAKTUIECKUX PabOT MO AUCIUILIIMHE
«ACTpOHOMUSI»  COCTaBJIEH B  COOTBETCTBUHM ¢  DefepalbHbIM  TOCYAapCTBEHHBIM
obOpazoBarenbHbiM cranpaptom DPI'OC COO, yTBEepKIEHHBIM MpPUKa3oM MHHHUCTEPCTBA
obOpazoBanus U Hayku PD Ne413 ot 17.05. 2012 r 1 B COOTBETCTBUU C MPOTPAMMOM JTHCIIUTIITAHBI
«ActpoHomus», yreepxacHHou 15.06.2020 r.

COOpHUK BKJIIOYAET IMATh MPAKTUYECKUX padOT, B KOTOPHIX 3aJaHHsI PACCUMTAHBI Ha
3aKperyieHNe 3HaHWM, MOMYyUYEHHBIX MPU U3YUYCHHH JICKIIMOHHOTO MaTepuania, COBEpIICHCTBOBAHUE
YMEHHIl peliaTh TEKCTOBBIE 3a/ladyll Pa3HOr0 ypPOBHS, a Takke padoTaTh C MOJABHXKHOM KapToii
3Be3HOro Heba u hoTorpadusiMu HEOECHBIX 0OBEKTOB.

COOpHUK METOAMYECKHUX YyKa3aHUH K TMPaKTHYECKUM paboTra M0 JAUCHHUILIINHE
«ACTPOHOMUS» MOXKET HCIOJIb30BAaThCA MEAArOTMYeCKUMU pPabOTHUKAMU MPOQecCHOHATbHBIX
o0pa3oBaTeNbHBIX OpraHU3allii, peanu3yolMX B IMpeaeraax o0pa30BaTeIbHONW MPOTrpaMMBbl

cpennero npogeccuonanbHoro oopazosanuss ®I'OC COO.
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BBEJIEHUE

COOpHHK METOIMYECKUX YKAa3aHWW K BBINOJIHEHHUIO NMPAKTHUYECKUX PAa0OT MO JUCHUIUIMHE
«ACTPOHOMUS» COCTaBIIEH B COOTBETCTBHHM C TpeOOBaHHUAMH (elepalbHOTO TOCyJapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHaapTa OCHOBHOTO obOmero obpaszoBanus (PI'OC COO) u mpemHa3HadyeH
st ctyieHToB [ TIOY «FOpruHCcKuii TEXHOIOTHYECKHA KOJUIEHK», 00yUaroIuXcs 1Mo npodeccusm
54.01.20 I'paduuecknii qu3aiinep u 43.01.09 IToBap, koHTUTED.

BrinonHenne JaHHBIX MPaKTHYECKUX PadOT oOecreyrBaeT JOCTHKEHHE O0YyYarolIMMHCS
CJIEIYIOLLUX PE3YyJIbTATOB:

® JINYHOCTHBIX:

-Cc(hOPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHSI HAYKU U OOIIECTBEHHOM NMPaKTUKH;

—~TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSTEIbHOW, TBOPYECKOW M OTBETCTBEHHOM

JIeATEIbHOCTH;

—~TOTOBHOCTh U CITIOCOOHOCTH K 00pa30oBaHMUIo;

e  MeTanpeIMeTHBIX:

—YMEHHE CaMOCTOSITEIbHO OCYILIECTBIIATh U KOPPEKTUPOBATh JEATEIbHOCTD;
—-CrnocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHHS

IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOOB [103HAHUS;

—~TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOATEIbHOW HMH(POpPMallMOHHO-TI03HABATEIbHON

NeSITeIbHOCTH, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(OpMAINH;

® INpeIMETHBIX:

—c(hOpMUPOBAHHOCTb MPECTaBICHUN 0 CTpoeHUN COTHEUHOW CUCTEMBI;
- BJIaZICHHE OCHOBOIIOJIATAOIIMMH aCTPOHOMHYECKUMH MOHATUSIMH, TEOPUAMHU, 3aKOHAMU

U 3aKOHOMEpPHOCTSIMHM, YBEPEHHOE I10Jb30BAaHHUE ACTPOHOMHYECKONM TEPMHUHOJIOTHEH U

CHMBOJIUKOM;

—-Cc(OPMHUPOBAHHOCTh TMPEACTABICHUH O 3HAYEHUH AaCTPOHOMHUHM B IPAKTHYECKOM

JESATEIIBHOCTH YEJIOBEKA U JAIbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH.

Mertoanyeckue yka3aHusi K NMPaKTHUECKUM paboTaM CojAepKaT: TEOPETHUYECKHH MaTepHai
[0 TeMe MPaKTH4YEeCKOW padOoThl, AITOPUTM IO BBIMOJTHEHHUIO MPAKTUYECKOTO 33JaHUS U KpPUTEPHUU
OLICHUBAHUS PE3YJIbTATOB BBIIIOJHEHUS IPAKTHUUECKOM paboTHI.

[Tpaktuyeckas padota Nel, kpome BbIlIEe MEPEUNCIEHHOTO, COIEPKUT MPUMEP BBIMOTHEHUS
MPAKTUYECKOT0 33/1aHusl, YTO CIIOCOOCTBYET Ooiee riIy0OKOMY MOHUMAHUIO PaOOTHI C MOABHXKHON
KapToi 3Be3gHOro HebOa. A Takke TO3BOJSET CTyJIEHTaM, KOTOpble OTCYTCTBOBAJIM IIO

YBa)KPITeHI)HOfI IMPUYUHE, CAMOCTOATCIBHO OCBOUTH MaTCpUall.



[Ipu BBIMONMHEHUH MPAKTUYECKUX pabOT BbIOpaHAa HHAMBUIYyalbHAs (popma OpraHu3aliu
JUTSI TIOBBILIEHUS OTBETCTBEHHOCTU KaXKJIOTO CTY/ACHTA 32 CaMOCTOATENIbHOE BBITIOJHEHHUE MOJTHOTO
o0Bema pabor.

Jlis OLEHKHM CaMOCTOSITEIbHOCTH BBINIOJIHEHUSI NpaKTHUecKue paboThl, HE HMEoIIne
JIOCTaTOYHOM BapUAaTUBHOCTH, COAEpPk AT KOHTPOJIbHBIE BOIPOCH], Ha KOTOpbIE OOydYaromuecs
OTBEYAIOT YCTHO.

st Toro, 4roObl y4ecTh pa3HBIA YpOBEHb MOJTOTOBJICHHOCTH WM Pa3HBIE CIOCOOHOCTH
oOydarolmuxcss BONPOCHl W 3aJaHUsl B IMPAKTUYECKHX padoTax pasleleHbl Ha TpU YpPOBHS
CJI0)KHOCTH:

e | ypoBenb (0a30BbIii) — THUIOBbIE 3aJaHUs HA HEMOCPEACTBEHHOE IPUMEHEHUE
ompeneneHui, (GOopMyl B pa3IUYHBIX KOHKPETHBIX CHUTyalMsX. 3aJaHus JaHHOTO YPOBHS
orieHUBaroTCs 1 6anaom.

e |l ypoBenb (mOBBbIIIEHHBIH) - 33/1aHUs, TpeOyIOIIMEe OT 00YYarOMIerocss MpPUMEHEHUs
YCBOGHHBIX 3HAHUN B HETHUINUYHOW, HO 3HAKOMOM CHUTyallud. 3aJlaHdus JaHHOTO YPOBHS
OLICHUBAIOTCA 2 0aJIJIaMH.

e III ypoBenb (BbICOKHIT) — 3amaHusi, TpeOyromue OT OOydYaroUUXCs MpPUMEHEHUs
YCBOGHHBIX 3HAHMM B OTHOCHTEIHLHO HOBOHM M HEro CHUTyalud. 3aJaHus JAHHOTO YPOBHS
OLICHUBAIOTCA 3 0aJIJIaMH.

Pacnipenenenue 3amaHuii 10 YpPOBHSIM CJIOKHOCTHM W OIIEHKA 32 Ka)IbI BBITOJTHEHHBIN
3JIEMEHT TMOJIyYeHbl HA OCHOBAaHUM aHAJIM3a BBHIMIOJHEHHBIX Pa0OT CTYACHTOB 3a JBa Y4€OHBIX TO/a.
OneHka 3a KaXIyl MPaKTUYECKYI0 padoTy KOMIUIEKCHAs, TMOJy4YeHHas MyTeM CYMMHpPOBaHUS
0aJIoB 3a 3aJ]aHus KaXXJA0T0 YPOBHS CIOKHOCTU. [Ipu olleHMBaHUM KaXKI0M MPaKTUYECKO paboThI
YYUTBIBAIOTCS CIAEAYIOIINE MOKA3aTeNn: TOYHOCTh U3MEPEHUH, TPaBUIILHOCTh PACYETOB, KAYECTBO
odopmIieHUs pabOTHI, CBOEBPEMEHHOCTh C/IaYl OTUETa.

Kaxxgas mpaktuyeckas pabota paccuuTaHa Ha 2 yaca ayJUTOPHBIX 3aHSATHIA.

BrinmonHeHne npakTuuecKux padoT HalleNIeHO Ha 3aKperieHHe MOTyYeHHBIX TEOPETHUYECKUX
3HaHU# 1o pazjaenaM «OCHOBBI MPAKTUYECKON aCTPOHOMHMY, «3aKOHBI JIBXKEHUSI HEOECHBIX TeID»,
«ConHeuHass cuctemay, «3Be3/Ib», a Takke (opMUpOBaHHME yYMEHUHN pelaTh 3aJadd MO ITHM
pasnenaM acTpoHOMUH. JlaHHBIA COOpPHHK HMeeT OOINbIIOe MPAKTUYECKOEe 3HAYEHHE, TaK Kak
aCTPOHOMHUS — 3TO JUCHUIUIMHA, KOTOpas JaeT peaibHOE, MOJTHOLICHHOE MPEICTABIEHUE O TOM, T'/I€
BOOOIIIE MBI JKHBEM U KaK ycTpoeHa BcenenHnasi.

HUrorom mpakTuueckoil paboThl sBIseTcs odopmieHHEe oTdeTa B TETpamsx s
MpakTU4YeCKuX paboT. OT4eT [OMKEH CoJep)KaTh Ha3BaHHE TMPAKTHUUECKON paboThl, Ieib

HpaKTquCKOﬁ pa6OTLI, BBITTIOJTHCHHBIC 3aJaHUs K HpaKTquCKOﬁ pa60Te.



IIpakTuyeckas padora Nel

Pemenue 3agau npu MOMOIIH NOJABHKHOM KapThbl 3BE31HOT0 He0a

HEJIb PABOTBbI: 3akpenuth 3HaHUS 00 yCTPOWCTBE M HA3HAYCHUHW IOJBM)KHOM KapThl
3Be3HOr0 Heba, COBEPILIEHCTBOBAaTh YMEHHMS MCIIOJIB30BATh MOJBMKHYIO KapTy IpU H3YUYCHHH
3BE3/IHOTO Heba.

Jasi ¢dopMupoBanuss ymeHuii oOyuyawuiuiicsi J0/LKeH 3HATh NOHSITUSI. CO3BE3JHE,
CKJIOHEHUE, MPSAMOE BOCXOXKICHHE, KyIbMUHALINS, 3€HUT, KJIUITUKA.

B pe3yabrare BbINOJHeHHSI PadOTHl 00yYAKIUMIACA J0JKEH YMeTb: HaXOJWUTh Ha
MOABMKHOM KapTe BOCXOJAIIME, 3aXOASAIIMe W KYJIbMUHUPYIOUIUE CO3BE3AUS; OIPEICISITh
nosioxkenre ConHIa Ha HeOeCHOU cdepe Mo IKBATOPHAIBHBIM KOOPAMHATAM; BBIYUCISTH BBICOTY
3Be3lbl HaJ TOPU30HTOM B BEpXHEW KyJIbMHUHAIMHM, HAXOAUTH C MOMOIIBIO IMOJBIKHON KapThl
3BE3HOr0 Heba BpeMs CYTOK IO CpEeJHEMY COJIHEYHOMY BPEMEHHU, KOTJa OmpejaelieHHas 3Be3na
OyIeT BOCXOIAIICH, 3aX0sIIel U KyJbMUHUPYIOMICH; HAXOAUTh BpeMs Bocxoja U 3axona CoiHia,
a TaK»Ke MPOJIOJKUTEILHOCTD JHS; J€JIaTh BBIBOIBI HA OCHOBE IKCIIEPUMEHTAIbHBIX JIAHHBIX.

OBOPYJAOBAHME: noaBmxkHas KapTa 3B€3IHOT0 HE0A M HAKJIATHOM KPYT.

1. TEOPETUYECKHUU MATEPHUAJI 10 TEME IPAKTUYECKOW PABOTBI

YBakaeMble CTYAEHTHI, VISl YCIEIIHOTO BBIMOJHEHUS] NMPAKTHYECKOl PpadoThl BaM
He00X0AUMO y4ecTh CJIeAyIIy0 uHGopManuio:

[TonBukHast KapTa 3BE3IHOTO HebOa CIyKHUT MOcoOueM st oOIel OpHeHTUPOBKHU O HEOY
Y, B YaCTHOCTH, JIJIS OTIPEICIICHUS PACIIONOKEHUS CO3BE3IUM OTHOCUTEIHHO UCTUHHOTO TOPU30HTA.
Ha xapte 3Be31HOr0 HEba Moka3aHbl Hanbosee spKue 3Be37bl, POPMUPYIOITHE PUTYPBI CO3BE3IHIA.
Pa3mepbl 4uepHBIX KpPYKKOB, KOTOPBHIMH H300paXK€HBI 3BE3JIbI, COOTBETCTBYIOT HX OJECKYy: 4eM
3Be3/a sipue, TeM oH Oombiie. [Tomoca cuHero 1Bera, mpoxoasias 4Yepe3 BCIO KapTy - 3T0 MIIeuHbIi
ITyTs.

[IyHKkTHpHBIE JIMHUM YKa3bIBAIOT HAa KapTe T'PAHUIIBI CO3BE3[MH, a HEMPEPBIBHBIC, B BUIE
KOHIIEHTPUYECKHUX KOJIELl U MPSIMBIX, - CETKY 3KBATOPHAJIbHBIX KOOPAMHAT. CKIOHEHHUE U MPSMOE
BocxoxkeHne. CkiioHeHHe (0) - YIIIOBOE€ pAcCTOSIHHE CBeTHsa OT HeOecHoro skBatopa. OHO
MeHseTcs B ripeenax £90° u cuuTaeTcs MoJ0KUTEIBLHBIM K CEBEPY OT DKBATOpa W OTPHUIIATEIIBHBIM
Kk tory. IIpsimoe Bocxo:kaeHue (@) OTCUMTBHIBAE€TCA MO Jyre HEOECHOTO 3KBaTopa OT TOYKHU
BECEHHETO PaBHOACHCTBUSA MPOTUB XOJa YACOBOM CTPENIKH, €CIM CMOTPETh C CEBEPHOIO MOJIOCA.
[Ipsimoe Bocxoxkaenune uamensercs ot 0° 1o 360° u Ha3bIBAETCS MPSMBIM BOCXOXKJACHUEM ITOTOMY,
YTO 3BE3/bl, PACIIOJIOKEHHBIE Ha DKBATOPE, BOCXOAT M 3aXOMJSIT B TOPSIKE BO3pPACTAHUSA MX

IpsAMOIro BOCXOXKICHUA. HOCKOJ’IBKy OTO SBJICHUC CBSA3aHO C BpalllCHUCM 3eMJ'II/I, TO HOpsAMOEC
6



BOCXOKJIGHHE MPHUHATO BBIpa)KaTh HE B Tpajycax, a B €QUHHUIAX BpeMeHU. B meHTpe kapThl —
CeBepHblii 1osI0OC Mupa, psagoM ¢ HuM — llonspHasa 3Be3na. KoHueHTpuueckue OKpYKHOCTH Ha
KapTe — HeOeCHBIC Mapaielii, a TPEThs OT IIEHTpa napasuienas — HebecHbIit 3kBaTop. OT CeBepHOTO
MOJIF0Ca MUpA PACXONATCS PaJAUYChl, M300paXkarollye KPYrd CKIOHEHHUS, Y OCHOBAHHS KOTOPBIX
METKH TPSMOTO BOCXOXKJIEHUS, BbIpaXeHHble B yacaXx. OBaJl, HECKOJIbKO CMEIIECHHBIN
OTHOCHUTEIILHO IICHTPA KapThI, - IKJIUNTHKA - KPYT HEOCCHOH c(epsrl, M0 KOTOPOMY MPOUCXOIUT
BUIUMOE roaudHoe JBwkenne Connia. Ha 3xaunTuke BbIAeJSIIOT YeTbIpe TOYKH: TIEPBHIC JIBE -
TOYKH IepeceueHus] HeOECHOro IKBATOpPa C SKIUNTUKOM, Ha3bIBaEMble TOUKAMHU PABHOIEHCTBHIA,
a JIB€ Jpyrue - TOYKHM JIeTHEr0 M 3MMHeEro coJiHuecTossHus. B camoii Onu3kod M3 HUX K
CeBepHomy nomtocy mupa Comuiie 6b1BaeT 20-22 uroHs, a B camoid qanékou 20-22 nexadpsi.

[To Hapy>xHOMY 00pe3y KapThl, HA3bIBACMOMY JIMMOOM AT, HAHECCHBI KaJICHAAPHBIC YMCIa
Y Ha3BaHMs MecsleB rojga. HaknmaaHoit kpyr, mpuiiaraeMblii K KapTe, MO3BOJSET YCTAHOBUTH BUJT
3Be3HOr0 Heba I JIFo0Oro BPEMEHHU CYTOK MPOM3BOJILHOTO AHA roja. [[is 3Toil nenu BHENIHUN
o0pe3 Kpyra, Ha3pIBaeMbIii 4aCOBBIM JIUMOOM, pasjerncH Ha 24 gaca. YacoBoi aum6 orudpoBan B
CHUCTEME CPEIHETr0 COJHEYHOIO0 BPEMEHH, U O3TO OOCTOSTEIBCTBO JOJKHO YUWUTHIBATHCA TMPU
M0JIb30BAHUHU TOABUKHON KapToil. B moBceqHEBHOMW JKHU3HHU MBI MOJIb3yEMCSl YacaMu, UIYIIUMH IO
nekpetHoMy BpemeHnu. Jliisi mepexojga moka3aHWii HAIIMX YacoB K CpeJHEMY COJIHEYHOMY
BpeMeHH He00X0IMMO C/1eJaTh NONMPABKY, KOTOpasi VI OPrUHCKOro BpeMeHHu cocTtasJsieT 80
munyT. Hanpumep, ecnu 3Be3na Bocxonut B 11.00 mo cpenneMy COJHEYHOMY BPEMEHH, TO IS T.
Opru - ato 6yzner 12.20.

B HakiagHOM Kpyre MMeEeTcs OBaJIbHBIA BBIPE3, MOJIOKEHHUE KOTOPOrO ONpeesseTcs
reorpaduyeckoil mupoToil Mmecra HabmoaeHua. KoHTyp oBasibHOTO BbIpe3a M300pakaeT UCTUHHBIN
WM MaTeMaTUYeCKHl TOPU30HT, U Ha HEM HAHECEHBbl HA3BaHWUS YETHIPEX €ro TIJIaBHBIX TOYEK -
touek rora (1O), 3amana (3), ceBepa (C) u BocToka (B). Mexay Toukamu rora U ceBepa HaTSHYTa
HUTh 3€JIEHOTO I[BeTa, H300pakaromias HeOecHbId MepunuaH. llomokeHue 3eHUTa Ha HUTH
oTpesieNIsieTCsl TOUKOW ee mepecedeHusl ¢ HeOeCHOW mapaienblo, CKIIOHEHHE O KOTOPOH paBHSAETCS
reorpaguueckoil mupore ¢ mecra HaOmogeHus (d=¢). IlonBukHas kapra 3Be3AHOrO Heda
MO3BOJISIET MPUOIMKEHHO pelIaTh psf 3a1ad MPaKTHUYeCKOH acTpoHOMHH. Tak, A ompelerneHus
BHJIa 3BE3JIHOTO HeOa B HEKOTOPHII MOMEHT BpeMeHH T 3alaHHOTO JAHA roja (Aarhl) N, HYKHO
HaJIO)KUTh HAKJIATHOW KPYr KOHIICHTPUYHO Ha 3BE3JHYIO KapTy TakuM oOpa3oM, 4TOOBI IITPHUX
YaCOBOTO JTMMOA, YKa3bIBAIOIINI JTaHHBIII MOMEHT BPEeMEHH T COBIAJ CO MITPUXOM 3aIaHHOW J1aThl
N, a HeOecHBI MepuaNaH (HUTh) - BCETJa MPOXOIWJI 4Yepe3 CeBepHbId momtoc mupa. Torma B
ACUMMETPUYHO PACIOJIOAKUBIIEMCS OBAJbHOM BBIPE3€ OKAXYTCSI T€ 3BE3/bl, KOTOPHIE B 3aJaHHBIN

MOMCHT BPEMCHHA T BUJIHBI HaJI TOPU30HTOM.



3Be3/1bl, HAXOAAIIMECS TIOJl TOPU30HTOM (M, CJIEIOBATEIbHO, HEOCTYITHBIC HAOIIOACHUSIM),
OyIyT 3aKkpbIThl HaKJIaJHBIM KpyroM. Hax cepennHOl OBagbHOTO BBIPE3a PACHONIATAFOTCS
co3Be3usl, Haxosamuecs BOMu3n 3eHuTa. Co3Be3us, BOCXOAMAIIME B JAHHBIH MOMEHT BPEMCHH,
HaxoJATCsl Ha BOCTOYHOH TIOJOBMHE HMCTHHHOrO ropu3oHta (Mexay toukamu O, B u C),
3axoasiimue — Ha 3amagHoi (Mexay toukamu O, 3 m C). UtoOwl onpenenuth BpeMsi BOCXo1a
CBeTWJIA, Bpalllas HAKJIAQAHOM KpPyr MO YacCOBOM CTpEJKE, 3aMEThTE IMOJOKEHHE Kpyra, KOorja
CBETUJIO TOJBKO IMOSBWIOCH HaJ TOpu3oHTOM. [locMoTpuTe, Kakoe Bpemsi, OTMEUEHHOE Ha
HaKJIJIHOM Kpyre, COOTBETCTBYET HYKHOW Jare, 3TO MU OyIeT HCKOMOE BpeMs BOCXOJa.
AHAJIOTUYHO OMPEEIAETCs BpeMs 3ax0Jla CBeTHJIA. BelunTass OT BpeMEHH 3ax0jia BpeMs BOCXOza
CBETHUJIA TIOJIy4aeM MPOAOJIKUTEIHLHOCTh MPEObIBAHUS CBETHIIA HAJl TOPU30HTOM.

Ceeruna, KOTOpPbIE OKXKYTCS Ha HUTH (HEOECHBIM MepuauaH), KyJIbMUHUPYIOT B JIaHHBIN
MOMEHT BPEMEHH: MEXIYy CEBEpHBIM IOJIIOCOM MHpa M TOYKOW IOra — BepXHsisl KYJbMHHALMA,
MEX/1y CEBEpHBIM IOJIFOCOM MHpa M TOYKOW CeBepa, a TaKKe MOJl Hell — HMXKHSAS KYJIbMHHALMA.
BricoTa cBeTuia B KyJIbMUHAILIUK ONIPENEIISETCSA 0 Clenytomei hopmyre:

h=90°-¢+d Q)
raeh — BeIcOTa CBETa B KYJIbMUHALINH, ©;
¢ — reorpaduyeckas NMpoTa MecTa HaOIIOACHUS, ©;

0 — CKJIIOHEHHUE, °.

2. AJITOPUTM 110 BBIITIOJIHEHHUIO TIPAKTUYECKOI'O 3AJJAHUSA
3agaHue K mpakTH4YecKkoM padore: PemmnTe 6 3a7ad pasiMYHOIO YPOBHSI CIOKHOCTH C

MTOMOIIIBIO TTOABM>KHOU KapThl 3BE3HOTO Heba.

| ypoBeHb (6a30Bblii)

1. YCTaHOBHTH MOABIKHYIO KapTy 3BE3IHOTO HebGa Ha jeHb Bamero poxaeHus B 23% u
yKa3aTb pAaclOJIOKEHUE CO3BE3AMH Ha HEOECHOM CBOJE, OTIEIbHO OTMETUB BOCXOASIIME,
3axoJIMe U KyJIbMUHHUPYIOIIUE B 3TO BpeMsl CO3Be3/1us (OT TpeX /0 MATH Ha3BaHUM). Pe3ynbTatTel
3aHecTH B Tabauiy 1.

Pe3yabTaTsl HAOAI01EHU
Taomuua 1
Jlata | Bpems 14%
Pacnonoxxenne co3Be3amii
Bocxoasmue 3axosiye Kynasmunanpyromme




2. 3amanHbl SKBaTopUaibHbIe KOopArHATH COIHIIA: MIPSIMOE BOCXOXKICHHE 0. I CKIIOHEHHUE O
(Tabnuma 2). OnpenenuTh KaICHIAPHYIO 1aTy W CO3Be3aue, B kKoTropoMm Haxoautcs Comuie. Homep
BapuaHTa 3aJ1a€T MPEero1aBaTelb.

JKBaTopHaAIbHBbIE KOOPAUHATHI CoJIHIA

Tabnuna 2
Howmep BapuanTa o, 9 09, °
1 15 -15
2 21 -15
3 1 8
4 3 18
5 7 23
6 10 12
7 12 0
8 20 -20
9 16 -19
10 23 -8

3. BpruucasaTh BbICOTy 3Be3/bl (Tabnuma 3) HaJ TOPU3OHTOM B BEpXHEW KyJIbMHHAILIUU TIO
dopmyne (1), 3Has reorpaduveckyro MHUPOTy Mecta HaOmoaeHus (ans ropona FOpru o= 56°) u
OTIPE/ICITUB €r0 CKIOHEHHUE TI0 TTOIBIKHOM KapTe 3Be3IHOTO Heba.

Ha3zBanmue 3Be31
Taomuma 3

Homep Bapuanra Ha3BaHue 3Be3/1bl

1 Cupuyc (o b. Ilca)

Peryn (o JIbBa)

Cnuka (o [leBs1)

Apxkryp (o Bomonaca)

Bera (o JIupsr)

®Dakt (o ['omy0s)

Kanenna (o Bozuuubero)

Anpranp (o Opmna)

OO (N[OOI~ W|IN

Anbnebapan (o Tenbira)

=
o

[Tponmon (o M.Ica)

Il ypoBeHb (TMOBBIIEHHBII)
4. YcTaHOBUTH NOJBHKHYIO KapTy 3BE3/1HOT0 HeOa nmocneaoBarenbHo Ha () yacos, 6 4acos,

12 yacoB u 18 yacoB 1 oKkTA0ps, yKa3aTh PacloiOKeHHe B 3TH MOMEHTHI BpEMEHHU OMpPeleIEHHOTO
co3Be3aus (Tabnuna 4). Homep BapuanTta 3a1aét mpemnoaaBareib. Pe3ynpTaTel 3aHecuTe B TaOIHUILY
5. ChopmynupyiiTe BHIBOIBI O XapaKTepe U MPUUMHE W3MEHEHUs BUJIAa 3BE3THOTO HEOAa B TeUEHUE
CYTOK.

Ha3zBanmue co3Be3auii
Tabmuma 4

Homep BapuanTa Ha3zBanue co3Be3ausi
1 Bonemas Measenuna
Kaccunones
Opwuon
JleGenp
Bopon
T"oHume ncel

OO~ [WIN




7 3MeeHocen
8 [erac
9 3asii
10 ITepceit
PesynbTaTnl HaO/II01eH Ui Tabmuua 5
Co3Besaue Pacnionoxenue co3Be3/insi B MOMEHTBI BpEMEHH
0q 64 129 18 g4

5. B kaxoe BpeMs CyTOK I10 CpEHEMY COJIHEYHOMY BpeMEHHU 8§ MapTa OyJeT BOCXOMISIIEH,
3axO0MAIIeH W KyJIbMHHHPYIOIICH ompernenéHHas 3Be3na (tabmmma 6)? Homep BapuaHTa 3amaér
MIPEIoIaBaTelb.

Ha3sBanus 3Be3n Tabmuna 6

Homep BapuanTa Ha3zBanue 3Be311bl
1 berenbreiize (o Opuona)
Apueb (o 3aiina)
3ybenDnbrenyou (o Becon)
Kacrop (o biusHeros)
Anbdopa (o ['uaper)
Anptanp (o Opra)
Apxkryp (o Bonomaca)
Cupnyc (a b. Ilca)
Menkap (o Kuta)
AmnTapec (o CkoprnoHa)

O (N0~ WwN

[E=N
o

11 ypoBens (BbicOKMii)

6. C momomibl0 MOJBMXKHOW KapThl 3BE3HOTO Heba HalauTe BpeMs BOCXOJa M 3axoja
ConmHna 1O cpelHeMy COJIHEYHOMY BpeMEHHM U TekyluemMy Bpemenu B T. [Opre,
MPOJIOJDKUTENIBHOCTh JHS Ha OmpefeseHHyr nary (tabmuna 7). Homep Bapuanta 3amaér
npenoaasarelb. Pe3ynbrarel 3aHecTd B Ta0IUILY 8.

Kanennapubie natol Tabnuua 7

Homep Bapuanra Hara
1 1 nexabps
12 uroHs
25 anpens
1 cenTs0ps
23 ¢eBpans
8 maprta
4 HOs1Opst
20 urons
9 mas
15 okta6ps

OO (N0~ WIN

[EEN
o
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Pe3yabTarsl HaOM0AEHU I

Tabnuua 8
Bpewms Bocxona | Bpems Bocxona | Bpewms 3axona Bpems IIpoomKUTENBHOCTD
10 CpEAHEMY 10 TEKyLIEMY 10 CPEIHEMY BOCX0/1a 110 JHS
COJIHEUHOMY BPEMEHH B T. COJIHEYHOMY TEKyILIEMY
BPEMEHU IOpre BpEMEHU BPEMCHH B T.
KOpre
3. IPUMEP BBIIIOJIHEHUSA TIPAKTUYECKOI'O 3AJJAHU S
| ypoBeHb (0a30Bblii)
1.

VKa3aTh pacronokeHue co3Be3auii Ha HebecHoM cBojie B I. HOpre 25 supaps B 10%,

OTACJIbHO OTMCTHUB BOCXOAAIIUC, 3aXOAAIINEC U KYJIbMUHUPYIOIIUC CO3BC3AUA. Pe3y.HBTaTLI 3aHCCTHU

B TaOJIHITy.

Pemenne

Cosmemaem gaty 25 suBaps c Bpemedem 10° ma momsmwxHOM Kpyre (pucyHOK 3).

KyasMuHupylomme co3Be3ausi HaXoIATCsl HA HeOECHOM MepuanaHe (HUTH COCIUHSIOMIEH TOUKY

CCBCpa C TOYKOH IOI‘a). Bocxogsmue B ,Z[aHHLIﬁ MOMCHT BPCMCHH, HAXOIATCA Ha BOCTOYHOM

MOJIOBUHE UCTUHHOTO ropu3oHTa (Mexay Toukamu O, B u C), 3axoasiniue — Ha 3amajgHoil (MexXIy

toukamu 1O, 3 u C).

Pucynok 1. Bug 3Be3anoro He6a B 1. FOpre 25 susaps B 10%°
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Pe3yabTarsl HaOM0AEHU I Ta6muma 9

Jlara 25 suBaps | Bpewms 10%
PacnonokeHune co3pe3iuit
Bocxopsimue 3axongmue KyneMunupyromue
ITerac JleBa Kupad

Koszepor Bonocs! Beponuku Hpaxon
AHnpomena Bononac JInupa
Maublif KOHb Becsl

Smepuia 3mes

2. 3anmaHbl dKBaTOopUajdbHble KoopauHathl COJHIIA: MPSMOE BOCXOXKICHHE 0=17 4 wu
ckioHeHue 6=-20°. OnpenenuTh KAJICHIAPHYIO AaTy U CO3BE3He, B KOTOpoM HaxoauTcs: CosHIE.
Pemenue
[To monmBwkHOW KapTe 3Be3qHOr0 Heba ompenenseM, YTO 3aJlaHHbIC 3KBATOPUAIBHBIC

KOOpAUHATBI COOTBETCTBYIOT PACIIOJIOKCHHUIO COJ'IHLIa B CO3BC31NHU 3MCCHOCCI_I 5 I[eKa6p51 (pI/ICYHOK

2).

PI/IC}’HOK 2. Pacnonoxxenue COJ'IHLIa I10 3aJaHHBIM 2KBATOPHUAJIbHBIM KOOpAWUHATAM

3. Boruncaute BbicoTy 3Be3apl Pomanbrayt (o FOxHOHM pbIOBI) Haa TOPU30HTOM B
BepxHeH KynbMuHaMu no ¢opmyse (1), 3Has reorpaduyeckyro MUPOTY MecTa HaOmoaeHus (115
ropoaa FOpra ¢= 56°) u onpenenus ero CKIOHEHHE N0 MOJBM)KHOM KapTe 3BE€3/IHOr0 Heba.

Pemenue
OnpenenuM Mo TMOABM)KHOM KapTe 3BE3JHOr0 Heba ckiIoHeHHe 3Be3Abl domanbrayr (o

FOxHo# pbIObI) 6=-30°(pucyHOK 3).

12



Pucynoxk 3. Onpeznenenue ckioneHus 38e3s1 @omanbrayt (o FOxxHOM pHIOBI)
0 KapTe 3BE3/IHOro Heba

ITo hopmyne (1) ompenenum BBICOTY 3BE3/Ib B BEPXHEU KyJIbMUHALINU:

h=90°-¢p+5=90°-56°-30°=4°

Il ypoBeHb (1OBBIIEHHBbIN)
4. VYcTaHOBUTH NOJBIDKHYIO KapTy 3BE3AHOrO Heba rmocienoBaTenabHo Ha 0 9acoB, 6 4acos,
12 gacoB u 18 wacoB 15 ¢eBpans, yka3arh pacnojiOXXKEHHE B 3TH MOMEHTHI BPEMEHHU CO3BE3[IHS
Bosnonac. Pesynbratel 3anectu B Tabauiy 10.

Pemenue

Pucynok 4. Pacnionoxenue co3sesnust Bomomac 15 ¢eBpans B 0 gacos

13



Pucynoxk 5. Pacrionosxenue co3sesnust Bomomac 15 ¢eBpans B 6 gacos
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PucyHok 6. Pacrionoxxenue cozBe3nust Bononac 15 despans B 12 gacos
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Pucynok 7. Pacnonoxxenue co3se3nus Bononac 15 ¢espans B 18 wacos

PacnoJio:kenue co3pe3nusi Bosonac B pa3nble MOMEHTHI BpeMeHH

Tab6muma 10
Co3sBesaue Pacnonoxxenue co3Be3iusi B MOMEHTHI BPEMEHH
0y 64 129 18 u
Bouomnac BOCXOJIAIIEE 3aXoJIsIee 3aXoJIsIee BOCXOJIIEe

5. B kakoe Bpems CyTOK 1O CpeHEMY COJIHEUHOMY BpeMeHH 12 Mast OyneT BOCXOJAIIeH,

3axoAsIIeH U KyIbMUHHUpYIomeH 3Be31a Mupdak (o [epces)?

Pemnenue

Ha pucynke 8 BuaHO, 4T0 3Be31a Mupdak HaxomuTcsa B BepxHeil kynpmuHaruu B 12%°. Ha

pucyake 9 BHAHO, uTO 3Be3ga Mupdak HAXOAWTCs B HIOKHEH KymbMuHammm B 23%

CrenoBaTeNnbHO, BOCX0AIIeH 3Be31a Mupdak 6yner mpumepHo ¢ 0% 10 11°° gacos, a 3axomsmiei ¢

12% 10 23%%acoB.
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Pucynok 8. Pacnonosxenue 38e3161 Mupdak (a Iepcest) 12 mast B BepXHE# KyJIbMUHALTUH

Pucynok 9. Pacrionosxenue 3Be3a61 Mupdak (o [lepces) 12 mast B HUKHEH KyJIbMUHAIHH

11 ypoBens (BbicOKMii)

6. C momoImplo MOABMKHOM KapThl 3BE3AHOT0 HeOa HalauTe BpeMs BOCXO/a U 3aX0/a
CounHua 1o cpejHEMY COJIHEYHOMY BPEMEHH U BpeMeHH B T. FOpre, npoioIKUTENbHOCTD IHA Ha 25
sHBaps. Pe3ynbrarel 3aHecure B Tabauiy 11.

Pemenne

Omnpenenum nonoxenune ConHua 25 ssHBaps. 1 3T0ro npoBeaeM Npsamyro JIMHUI0, KOTopast

COCIUHSIET IEHTP TOJBMXHOW KapThl 3BE3MHOTO0 Heba ¢ 3amaHHON maroit (25 sHBaps). Touka

TepeceveHus JAaHHOU MPSIMOH C KIMNTHKON — 3T0 TostoskeHue CoHia 25 stHaBaps (pucyHok 16).

16



Pucynok 10. ITonoxenne ConHla Ha SKIUNTHKE 25 SHBapA

OmnpenensieM 1O TIOJBMKHOW KapTe 3Be3MHOTO Heba Bpems Bocxona ConHima 25 sHBaps —

082 (pucymnox 11).

"

'

Pucynox 11. Bpems Bocxona ConHira 25 ssHBaps 0 CpeTHEMY COTHEYHOMY BPEMEHH

[lepeBoguM mONMyuyEHHOE CpEAHEE COJIHEYHOE BpeMsl B BpEMsl BOCXO/a IO TEKYLIEMY

Bpemenn B T. IOpre 082°+120=09. OnpenensieM mo mojmBmXHOW KapTe 3Be3HOTO Heba BpeMs

3axona Connua 25 suBaps — 15%° (pucynoxk 12).
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Pucynoxk 12. Bpemst 3axona ConHiia 25 ssHBaps 10 CpeIHEMY COJTHEYHOMY BpEMEHH

HepeBOI[I/IM IMNOJIYYCHHOC CpEAHEC COJHCUYHOC BpEMA BO BpPCMA 3axoJa I10 TCKYLICMY

Bpemenn B T. FOprel154+120=17% Onpenensem nponomxurensrocts qus: 17°°-094°=720 yacon

Pe3yabTaThl onpeesieHusi BpeMeHH BOCX0/1a, 3aX0/1a U NPOAOJKHTEIbLHOCTH JTHS
B I. IOpra 25 siuBapsn

Tabimna 11
Bpewms Bocxoganmo | Bpems Bocxona | Bpewms 3axonma no | Bpems 3axona | IIponoimkurensHOCTh
cpenHeMy 10 TEKYLLEMY cpenHeMy 110 TEKYLLIEMY IHA
COJIHEUHOMY BPEMEHU B COJIHEUHOMY BPEMEHHU B
BpPEMEHU r.}Opre BPEMEHU r.}Opre
0820 0940 1540 1700 720
5. KPUTEPUU OLHEHUBAHUA PE3YJIBTATOB BBIITOJIHEHUA
IMPAKTUYECKOM PABOTHI
BbannbHas mkajia oleHKH NPAKTHYeCKOH padoThl
Tabimna 12
Ne | IHoka3zaTesn | BaJsbl
TouHocTh U3MepeHnii 1 NPAaBUILHOCTH PACYETOB
| ypoBensb (6a30Bblii)
1 3axanme
1 | Ykazaubl BepHo 50 % co3Be3muii, KOTOPbIE OTHOCATCS K BOCXOISIIMM, 3aXOJISAIIMM, 0,5
KYJIbMUHUPYIOLUM
BepHo ykaszaHbl Bce cO3BE3AMs, KOTOPbIE OTHOCATCS K BOCXOISIINM, 3aXOISIIUM H 1
KYJbMUHHPYIOIIIM

18




Kpurepun oueHuBanus pe3yJbTATOB BbINOJHEHHUS MPAKTHYECKOH padoThI

Tabnuna 12
Ne | IMokazaTesnn | BaJjuibl
2 3ajaHue
2 | BepHo yka3zaHa jaTa o 3aJaHHBIM 9KBaTOPHAIbHBIM KoopauHatam CoiHia 0,5
3 | BepHo ykazaHo co3Be3ane, B KOTopoM Haxoautcs ColHIe 0,5
3 3aganue
4 | BepHo ompeniesnieHO CKIOHEHHE 33JaHHOM 3BE3/IbI TI0 MOABMKHOM KapTe 3B€3JHOT0 Heba 0,5
5 | BepHo BrIuncienHa BEICOTA 3B€3/pI HA/I TOPH30HTOM B BEpXHEH KyJIbMUHAINH 0,5
Il ypoBeHb (MOBBIIIEHHBII)
4 3aanue
6 | BepHo yka3zaHO pacIioyIoKEHHE OIpeIeIeHHOro co3pe3aus Ha 0 yacoB 1 OKTIOps 0,4
7 | BepHo yKa3aHO pacmoaoKeHHE OMPEASICHHOT0 CO3Be3aMsI Ha 6 9acoB 1 OKTsIOps 0,4
8 | BepHo yka3aHo pacmoioKeHHEe ONpeAeTIeHHOro co3Be3aus Ha 12 gacoB 1 okTsa0pst 0,4
9 | BepHo yKka3aHO pacmoJIoKeHHE ONpPeAeTIeHHOr0 co3Be3us Ha 18 yacoB 1 okTsa0pst 0,4
10 | IlpaBuiibHO cAelaH BBIBOJ O XapaKTepe W MPUYMHE M3MEHCHHS BUAA 3BE3THOrO Heba B 0,4
TEYECHHE CYTOK
S 3aganme
11 | BepHo onpezesieHO BpeMs, KOT/Ia 3aIlaHHas 3Be3/1a HAXOAUTCSI B BEpXHEH KyJIbMHHAIMN 0,4
12 | BepHo ompeneneHo BpeMsi, KOT/1a 3aJaHHast 3Be3a HaXOIUTCS B HIDKHEH KyJIbMUHAITIH 0,4
13 | BepHo ompenelieH HHTEpBaJ BpeMEHH, KOTa 3Be31a OyAeT BOCXOIAIIEH 0,4
14 | BepHo ompejelieH HHTEpPBaJI BpeMEHH, KOTa 3Be3a OyAeT 3aX0 e 0,4
111 ypoBeHb (BBICOKHIT)
6 3apanmne
15 | BepHo ompeneneno nonoxenue ConHIa 0,5
16 | BepHo ompeneneno Bpems Bocxoaa CoJTHIa IO CPeTHEMY COJTHEYHOMY BPEMEHH 0,5
17 | BepHo omnpeneneno Bpems Bocxoja CoiHIla o TekylieMy BpeMenu B 1. FOpra 0,5
18 | BepHo omnpeneneno BpeMs 3axoaa CoHIA 0 CPeTHEMY COJTHEYHOMY BPEMEHHU 0,5
19 | BepHno onpeneneno Bpems 3axona CoJHIA 110 TeKyleMy BpeMerH B T. FOpra 0,5
20 | BepHO BBIYHUCIICHA TPOIOIHKUTEIHHOCTD JTHS 0,5
KauecTtBo oopmiieHus1 NPAKTHYECKOIl paboThI
21 | Oruer odopmileH aKKypaTHO C y4eTOM TpeOoBaHHMU K OQOPMIICHHIO U BKIIOYAECT BCE 2
HEO0XOIMMBIE CTPYKTYPHbIE KOMIIOHEHTHI
Otder odopMiieH HE COBCEM aKKypaTHO C y4YeToM TpeOoBaHWI K OGOpPMIICHUIO U 1
BKJIFOUYAET BCe HEOOXOAMMBIE CTPYKTYPHBIE KOMITIOHEHTBI
Ot4et ohopmIieH aKKypaTHO C YIETOM TPeOOBaHHI K O()OPMIICHHUIO U BKJIFOYACT HE BCE 1
HEO0XOIMMBIE CTPYKTYPHbIE KOMIIOHEHTHI
Ot4et oopmIleH He aKKypaTHO C y4eTOM TpeOOoBaHWH K O(hDOPMIICHHIO U BKITIOYAET HE 0
BCE HEOOXOAMMBIE CTPYKTYPHBIE KOMIOHEHTHI
CBOEBpPEMEHHOCTDb CIaYM 0TYETA N0 NPAKTHYECKOH padoTe
22 | IlpakTrueckas padoTa cliaHa B CPOK 2
[IpakTnyueckas paboTa ciaHa MO3Ke YCTAaHOBIEHHOTO CPOKa 0
Hroro: 14
Ikana oueHkn 00pa3oBaTeNIbHBIX 10CTHKEHH
Tabmuna 13
IIporieHT pe3yJbTaTUBHOCTH Or11eHKa YPOBHS IOJITOTOBKH
(IpaBUIBHBIX OTBETOB) Oa (oTMeTKa) BepOaIbHBIN aHaJIoOT
14-12 Gamnos 5 OTJINYHO
11-10 GamnoB 4 XOpOIIO
9- 7 baios 3 YJIOBJIETBOPHUTEILHO
Menee 76am10B 2 HEYIOBJICTBOPUTEIHHO
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IpakTnyeckasi padbora Ne2

Pemenue 3aga4 no teme «Bpt’,Mﬂ U KaJCHAapb»

HEJIb PABOTDI: 3akpenuth 3HaHus 1o teme «BpeMsi U KajieH1apb», COBEpPIICHCTBOBATh
YMEHHS pellaTh 3aJa4ld Ha ONPEJEIIEHNE MECTHOIO U MOSICHOIO BPEMEHHU, Ha CBA3b FOJIMAHCKOIO U
TPUTOPUAHCKOTO KAJIEHIapei.

duasi ¢popmupoBaHus yMeHHMH O00y4alIUMCA J0JLKEH 3HATH NMOHATHS. BCEMHPHOE
BpeMsl, MECTHOE BpeMs, IMOSCHOE BpeMs, IAEKPETHOE BpEMs, KajeHIapb, TPONUYECKUN IO,
IOJINAHCKUH KaJIEHJapb, TPUTOPUAHCKUN KaJICHAAPb.

B pesyabraTre BbINOJHEHHS PadoThl 00Y4YAKOINMICH JOJAKEH YMeThb: OIpPEICIATH
MECTHOE BpEMsI Yepe3 BCEMUPHOE BpEMs U JIOJIFOTY AAHHOT'O IyHKTA; BBIYUCIATH JIOJITOTY MECTa B
rpajycax, 3Hasi BCEMUPHOE U MECTHOE BpEMsl; ONPEHENSTh MOSCHOE BPEMsl;, ONpPEAeNATh JaTy IO
IPUTOPUAHCKOMY KaJIeHAaplo, 3Has JaTy M0 IOJMAHCKOMY KaJleHAAplo; OIpeaessTh AaTy IO

I0JIMAHCKOMY KaJIeHAApIo, 3Has AaTy 0 IPUTOPHAHCKOMY KaJeHIapro.

1. TEOPETHYECKHWI MATEPUAJI IO TEME IIPAKTHYECKOM PABOThI

YBakaeMble CTYJAeHTbI, JUISl YCIICIIHOI0 BBINOJHEHUSI NMPAKTHYECKOH padoThl BaM
He00X0AUMO y4ecTh CJIeAyIly0 uHGopManuio:

Bcemupnoe Bpems (UniversalTime (UT)) — cucrema cyera BpeMeHHM, OCHOBaHHAas Ha
BpalieHuu 3eMJIM U paBHAs CPEAHEMY COJTHEYHOMY BpeMeHU [ pUHBHUCKOTO MEpHINAHA.

MecTHOoe Bpemsi — BpeMsi, onpeiensgeMoe 1o nonoxkenuto ConHia Ha HeGe. MecTHOe BpeMs
CBA3aHO C BCEMUPHBIM CIEAYIOIIMM COOTHOILIEHUEM

T, = UT + A4, 1)
rae T;-MecTHOe BpeMd, Y;
UT — BcemupHoe Bpems, U,
A4- IOATOTA TaHHOTO MyHKTa OT HAYaJIbHOTO MEpHUNaHa, d,

Ecnu Ob1 B cBOEH MOBCETHEBHOMN U3HU MBI MOJIH30BAIMCH MECTHBIM BpEMEHEM, TO 110 Mepe
MepPEABMKEHUS Ha 3aIaJl UM BOCTOK MPUXOJUIIOCH ObI HEMPEPHIBHO MEPEIBUTATh CTPEIIKH YacOB.
[TosTOMy TIpakTHUYECKH BCE€ HACEJIEHHWE 3€MHOTO Iapa MoJb3yeTcs MOsSCHBIM BpemeHeM. B Poccum
nosicHoe Bpems Obi10 BBeAeHO ¢ | urons 1919 roga. IosicHoe BpeMsi — cuctema cuyéra BpeMeEHH,
OCHOBaHHas Ha pa3/ielIeHUHd TMOBEPXHOCTHM 3emyid Ha 24 4acoBbiX mogca.l ydacoBoi mosic 15
rpajaycoB J0Jarotel, a 1 rpamyc nonarotei-4 MuHyThl. [loscHOe Bpemsi CBA3aHO C BCEMUPHBIM
BPEMEHEM CJIEIYIOLUIIM COOTHOIICHUEM:

T=UT+n, (2
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rae T - mosicHoe Bpems, 4.
UT — BcemupHoOE Bpems, 4.,
N — HOMEP 4acoBOIoO 1osca, 4.,

B konne XX Bexka B Poccuu HeCKONbKO pa3 JUlsl YMEHbBIIEHUS PA3HULIBI MECTHOI'O BPEMs
HCUHUCIIEHUS C peallbHbIM, reorpa)u4eckuM BpeMEHeM JUIsl KaKI0H TEPPUTOPUH CTPaHbl BBOJUIOCH
U 3aT€M OTMEHSIOCH JCKpeTHOE BpeMs. [lekpeTHoe Bpems - BpeMs, KOTOpoe Ha | yac omepexaer
nosicioe. C oktsi0pst 2014 roma B Poccum ObIIO BO3BpAIIEHO JAEKPETHOE BpeMs, KOTOpOe B
IIOBCEIHEBHOM HW3HM Mbl Ha3blBaeM MeCTHbIM BpeMeHeM. MockoBckoe Bpems (MCK, MSK)
COOTBETCTBYET TpPEThEMY 4YacOBOMY IIOSCYy B HALMOHAJIBHOM IIKajne BpemeHu Poccuiickon
Oenepanun UTC+3. OauHHAAaTh 4YacoBbIX 30H, C 1-1 mo 11-10, COOTBETCTBYIOT IO
MEX1yHapOAHON HyMEepalHuH 4acoBbIM IosicaM €O 2-T0 no 12-i. I'paHu1ibl 4aCOBBIX 30H MPOXOAST
no rpanunam cyowrexToB Poccuiickoit denepamnum, Kaxaslii cyObekT demepanu BXOAUT B OJIHY
4acoOBYIO 30HY, 3a MCKIIOYEHHMEM SIKyTuUH, TEPPUTOPHsS KOTOPOM paclojokeHa B TPEX YaCOBBIX
3oHax (MCK+6, MCK+7, MCK+S8).

Kanenpaps - 5T0 cucrema cuera JUIMTEIbHBIX HPOMEXYTKOB BpeMeHu. [Ipupona
IIPEIOCTaBUIIa HaM 3 €CTECTBEHHBIX NEPUOJUYECKUX MPOIlEcca: CMEHA JIHS M HOYM, CMEHA JIYHHBIX
¢a3, cMeHa BpeMeH roja. B pa3sHoe BpeMs y pa3HbIX HApOJOB B OCHOBE KaJeHAAps JIeXkKalld pa3Hble
IIPOLIECCHI, IIOATOMY CYILIECTBOBAJIA COJIHEUHBIE, JIyHHbIE, TyHHO-COJIHEUHBIE KaJlleHaapu. B ocHoBe
COJIHEYHBIX KaJIeHJapel JIeKUT MPOJOJIKUTEIbHOCTh TPOIMMYECKOTO TOja, B OCHOBE JIYHHBIX
KaJleHAaped - JIyHHOrOo Mecsla, JYHHO-COJHEYHbIE KaJeHJapu CcoYyeTaloT o0a mepuoja.
bonbmnHCTBO cTpaH MHpa KUBET M0 COJTHEUHOMY KaJeHIapIo.

Tponnyecknii rog — NPOMEXKYTOK BpPEMEHM MEXAY [BYyMs IOCIENOBATEIbHBIMU
MpOoXoXkAeHUSIMU LieHTpa CoJHIIa yepe3 TOUKY BECEHHETO PaBHOJEHCTBUS. Tponuueckuii roj paBeH
365 cyTtkam 5 yacam 48 MunyTam 46,1 ceKyHJIbI.

FOumancknii  kajdeHaapb  (ctapblii  CTWJIB) —  KaJeHAapb, pa3paboTaHHBIN
asnlekcanpuiickum actpoHomoM CozureHom B 45 1. go H.3. lIpomomxurensHOCTs roma 1o
IOJIMAHCKOMY KaJeHaapro cocraBisieT 365,25 cyrok. OrcTaBaHME OT TPONMYECKOrO roja
cocraBisieT 11 munyT 14 cexyna, uro naBano omuOky 1 cytku B 128 net. [loaToMy BO BTOpOI
nosioBuHE 16 Beka pacxoxaeHue gocturio 10 cyTok.

I'puropuanckuii kajeHgapb (HOBBIN CTHJIb) — KaJeHJapb, pa3pabOTaHHBIA mNarnoi
pumckuMm ['puropuem XIII B 1582 romgy. UtoObl yMEHBUIMTH OTJIMYME KaJE€HAAPHOTO OT
Tpornuyeckoro rona, I'puropuit XIII npeanoxun kaxasie 400 net BbIOpackiBaTh U3 cyera 3 CyTOK
IIyTEM COKpAIIeHHs] BUCOKOCHBIX JIeT. [I[pOCThIMU, HEBUCOKOCHBIMH YCIIOBHJIUCH CUUTATh BCE TOMAbBI
CToJIeTHii, KoTopble naensaTcs Ha 4 ¢ ocratkom(Hampumep, 1700, 1800,1900). BucoxocHbiMu

SBIISIIOTCS T€, Y KOTOPBIX YMCIIO CTOJIETHI AenuTcs Ha 4 6e3 octaTka (Hampumep, 1600,2000).
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PacxoxkneHne MexKI1y HJIHAHCKUM H TPHTOPHAHCKHM KaJIeHIapsiMu

Tabmuua 1

Bek ITepuoupl, roabi Pasuuua B Bek [Tepuopl, romp Pasuuua B
H0JIHAHCKOTO KaJleHapst CyTKax H0JIHAHCKOTO KaJleHapst CyTKax
or LI o 29.11 or LIII o 29.11

I | 100 -2 XII 1100 1200 i/

11 100 200 -1 XIII 1200 1300 7

111 200 300 0 XIv 1300 1400 8

v 300 400 1 XV 1400 1500 9

A% 400 500 1 XVI 1500 1600 10

VI 500 600 2 XVII 1600 1700 10

viI 600 700 3 XVIII 1700 1800 11

VII | 700 800 4 XIX 1800 1900 12

IX 800 900 4 XX 1900 2000 13

X 900 1000 5 XXI 2000 2100 13

XI 1000 1100 6 XXII 2100 2200 14

2. AJI'OPUTM 11O BBITOJTHEHUIO ITIPAKTUYECKOI'O 3AJIAHUSA
3aganue K npakTuyeckoi padore: Pemmth 8 3a1au 1ByX YpOBHEH CIIOKHOCTH IO TeMe
«Bpems u xanengapb».
1 Bapuanrt
| ypoBens (6a30Bblii)

1. Omnpenenuts nosicnoe Bpemsi B Kpacuosipcke (N1=6), ecnu B [lepmu (n2=4) 16 gacos.

2. Muxamn n3 MoCKBHBI (2 9acoBOM IMOSIC) XOUYET MO3JPaBUTH CBOero npyra w3 FHOxHo-
Caxanuncka (10 uvacoBoil mosic) ¢ HoBbIM romoM poBHO B MNOJHOYb MO BpeMeHU FOkHO-
CaxannHcka. Bo CKOJIBKO OH JTOJIKEH IMO3BOHUTH 110 BpeMEHH MOCKBBI?

3.  bByaer nu BucokocHsM 2300 rof no rpuropuanckomy kajneHaapro? OTBeT 00bSICHUTD.

4. Jlata poxaeHus acTpoHoma . Xa006sa mo HoBomy ctuiito 20 HOosiOpst 1889 roma. B
KaKyI0 JIaTy POJMJICS YUEHBIH 110 CTapOMYy CTHIIIO?

5. Jluem ocHoBanus Cankt-IlerepOypra cunraercs 16 mas 1703r. (cTapsiii ctuib). Korna

otMeuanoch 300 - jeTue co JHA OCHOBAHUSI?

Il ypoBeHb (MOBBILIEHHBII)
6. Omnpenenuth MectHoe Bpems B Upkyrcke, ecnmu B KemepoBo 17 wuacos. [lonrora
Wpkyrcka 104°B.1., a nonrora HoBocubupcka 86° B.1.
7. Ormpenenurte TOITOTY OCTPOBA B IPAAyCax, €CIIU U3BECTHO, YTO MECTHOE BPEMS OCTPOBA

6 9acoB 45 MUHYT, a2 BCEMHPHOE 8 4acoB.
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8. Ompenenure, Korja 1Mo MOCKOBCKOMY BPEMEHHM COBEPIIMT Tocanky B Mockse (2-i
Y4acoOBOW MOsC) caMoJieT, BbuleTeBIIni 13 HoBocuOupcka (6-if 4acoBoii mosc) B 8 4 Mo MECTHOMY

BPEMEHM U HaxouBLIMiicA B rosiere 4 yaca 20 MUHYT.

2 BapHaHT
| ypoBeHb (0a30Bblii)

1. Omnpenenuts noscuoe BpeMs B Kemeporo (nN1=6), eciiu B Kazane (nN1=2) 11 gacos.

2. Bo ckonpko yacoB MecTHOro BpeMeHH poanbie 3 Kammnunrpana (1 gacoBoii mosic)
JOJDKHBI TI03BOHUTH K poicTBeHHMKaM B KpacHosipck (6 uyacoBoi mosc), 4yTOOBl IO3ApPaBUTH C
HoBpiM ['0710M B MOMEHT €ro HaCTYIIJICHUSI.

3.  byner i BucokocHsiM 2400 roj mo rpuropruanckomy kaneHaapoo? OTBET OOBSICHUTD.

4. Jlata poxnenus actpoHoMa J. ['ayuiess mo HoBoMmy cTmio 8 HosiOps 1656 roma. B
KaKYI0 JIaTy POJMJICS YUEHBIH 110 CTapOMYy CTHIIIO?

5. Jatoii ocHoBanus HoBocuOupcka cuutaercs 20 wmrons 1893 roma (crapblii CTHIIB).

Korna 6ynet otmeuarses 130- netue co 1HA OCHOBaHUA?

Il ypoBeHnb (mOBbILIEHHBIIT)
6. Omnpenenutb MecTHOE BpeMs B Hute, eciiu B Tomcke 10 wacos. Jlonrora Yuter 113°B.1.,
a nosrora Tomcka 85° B. .
7. Omnpenenure NOATOTY HACEICHHOTO MYyHKTa B Ipaaycax, €CiId U3BECTHO, YTO MECTHOE
BpeMs cocTtaBisieT 24 yacoB 50 MuHyT, a BcemupHoe 15 yacoB 30 MUHYT.
8. Cawmonet BbuteTen B 9 u u3 Mocksbl (2-i1 gacoBoit mosic) B KemepoBo (6-if uacoBoii
nosic). Korzma mo mectHoMy BpeMeHHU COBEPIIUT mocaaky B KemepoBo camoseT, HaXOAUBIIUNCS B

nosiere 4 yaca 40 MuHyT?

KOHTPOJIBHBIE BOITPOCHI
Yro takoe MecTHOE Bpems? [loueMy TakuMm BpeMeHEeM HEeyZ00HO MOIb30BaThCs?

3.

1

2. Yro Takoe mosicHoe Bpemsi?

3. Uro Takoe neKpeTHOE BpeMsi?

4. Ha ckoibKkO 4YacoB OTJIHYAeTCs JeKpeTHoe Bpems B KemepoBckoit oOmacTté OT
BCEMUPHOI0?

5. Ha ckonbko yacoB otnmuaercsi Bpems B KemepoBckoil o6i1acTh OT MOCKOBCKOTO
BpeMeHHU?

6. Uem rpuropmaHCcKuii KaJeHIaph OTIIMYAETCS OT FOJIMAHCKOTO?
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4. KPUTEPUU OLUEHUBAHUSA PE3YJIBTATOB BBIITOJIHEHUSA

MNPAKTHUYECKOM PABOTHI

BbannbHas mkaJjia OneHKH NPAKTHYeCKOo padoThl

Tabmuma 2
Ne IHoka3zaresn Basbl
To4yHOCTH U3MepeHUii M IPABUJILHOCTH PacuyeToB
| ypoBens (6a30Bblii)
1 3ananue
1 | BepHo BbuMCIIeHA pa3HHIIA B YACOBBIX MOsICAX 0,5
BepHo ompezeneHo nosicHOe BpeMs 3aJaHHOTO Topojia 0,5
2 3ajaHue
3 | Bepno ompezencHa pa3Hula B 4aCOBBIX IOSICAX 0,5
4 | BepHo onpenenaeHo BpeMs, KOT1a HeoO0X0IMMO To3ApaBHTh ¢ HOBBIM rogomM 0,5
3 3aganue
5 | BepHo omnpezaeneHo OyAeT M roJ] BACOKOCHBIM HJI HEBUCOKOCHBIM TI0 TPUTOPUAHCKOMY 0,5
KaJICHIaPI0
6 | IlpuBemeHo rpaMOTHOE OOBICHEHNE TOUYEMY 'Ol BACOKOCHBIN MIIH HEBHCOKOCHBIH 0,5
4 3ananue
7 | BepHo ompenenena pa3HUIA MEKIY CTAPbIM U HOBBIM CTUIJISIMH 0,5
8 | BepHo BbIUMCIICHA ONPe/ICICHHAS JaTa M0 CTapOMY CTHIIIO 0,5
5 3ananme
9 | BepHo omnpeserieHa pa3HUIla MEXIY CTAPBHIM M HOBBIM CTHIISIMH 0,5
10 | BepHo BbIuHCIIeHA OIIPE/ICIICHHAs 1aTa [0 HOBOMY CTHIIIO 0,5
Il ypoBeHns (MOBbIIIEHHbII)
6 3aanmne
11 | BepHo onpesieneHo MECTHOE BpeMsl B IPpaaycax MeX1y HAaCeJICHHBIMU ITYHKTAMHU 0,5
12 | BepHo BbIUHKCIIEHA Pa3HHIIA BO BPEMEHH MEX/1y HACEJICHHBIMU MYHKTAMU B MHUHYTaX 0,5
13 | BepHo nepeBesieHa pa3HALIA BO BpEMEHH U3 MUHYT B Yachl 0,5
14 | BepHo onpeesieH0 MECTHOE BpeMs B 3aJIAaHHOM HACEJICHHOM ITyHKTE 0,5
7 3aianmne
15 | BepHo BeIpakeHa u3 (HOpMYJIBI IONTOTA IaHHOTO HACENICHHOTO MTyHKTa 0,5
16 | BepHo BbIUHKCIIEHA JIOITOTA HACEJICHHOTO MTyHKTA B Yacax 0,5
17 | BepHo nepeBe/ieHa JOITOTA 33/IaHHOTO HACEIICHHOTO ITYHKTa B MUHYTHI 0,5
18 | BepHo mepeBesieHa 0NITOTa HACEICHHOTO TYHKTA B TPaJTyChl 0,5
8 3apanue
19 | BepHo BbIUHKCIICHA Pa3HHMIIA B YACOBBIX MOsICaX 2/3
20 | BepHo omnpesienieHO BpeMsi B TYHKTE MPHOBITHSI, KOT/Ia CAMOJIET BhUIETEN 2/3
21 | BepHo omnpeiesiecHO MeCTHOE BpeMsi, KOT/Ia CaMOJIeT MPU3EMITHIICS B ITyHKTE Ha3HAUYCHHS 2/3
KauectBo oopmiieHus1 NPAKTHYECKOIl padoThl
22 | Oruer odopMIIeH aKKypaTHO C ydeToM TpeOoBaHUWH K O(QOPMIIGHHIO M BKJIIOYAET BCE 2
HEOOXOIUMBIE CTPYKTYPHBIE KOMIIOHEHTEI
Otuer odopMJIeH HE COBCEM AaKKypaTHO C Y4eToM TpeOOBaHUH K O(QOPMIICHHIO H 1
BKJIIOYAET BcE HEOOXOAMMBIE CTPYKTYPHbIE KOMIOHEHTHI
Otuer ohopMIIEH aKKypaTHO C YIETOM TpeOOBaHH K 0()OPMIICHHIO U BKJIFOYAET HE BCE 1
HEOOXOIUMBIE CTPYKTYPHBIE KOMIIOHEHTEI
Otuet oopMIIeH HE aKKypaTHO C y4eTOM TpeOOBaHUK K O(hOPMIICHHIO U BKIIOYAET HE 0
BCE HEOOXOIUMBIE CTPYKTYPHBIE KOMIIOHEHTBI
CBOEBpPEMEHHOCTD CIAYM 0TYETA N0 MPAKTUYECKOIi padoTe
23 | Ilpaktuyeckas paboTa c/laHa B CPOK 2
[IpakTrueckas padboTa ciaHa Mo3xe YCTaHOBIECHHOTO CPOKa 0
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YcTHBIE OTBETHI HA KOHTPOJbHBIE BOIIPOCHI

1 Bonpoc
24 | BepHO 1aHO ONpe/e/ieHUe MECTHOTO BPEMECHHU 1
25 | BepHo naHO OOBSCHEHHE IOYEMYy B TIOBCEIHCBHON JKU3HU HEYJOOHO IOJIE30BAThCS 1
MECTHBIM BPEMEHEM
2 Bompoc
26 ‘ BepHo naHo omnpeieseHre NOSCHOTO BpeMEHU ‘ 1
3 Bompoc
27 | Bepno gaHo omnpeneneHne IeKpeTHOTO BpEMEHH ‘ 1
4 Bompoc
28 | BepHOo maH OTBET Ha CKOJBKO 4YacOB OTJIMYACTCS ICKPETHOE Bpems B KeMepoBCKoit 1
00JacTH OT BCEMUPHOTO
5 Bompoc
29 | BepHO &1aH OTBET Ha CKOJBKO YacOB OTNIIMYaeTcs BpeMs B KemepoBckoii o0iactu OT 1
MOCKOBCKOT'O BPEMEHHU
6 Bompoc
30 | BepHo 1aHO O0BSICHEHUE YEM IPUTOPHAHCKHM KaJICHAaph OTJIMYACTCS OT FOJIMAHCKOTO 1
Hroro: 22
Ixkana oueHkun 00pa3oBaTeIbHBIX J0CTHKEHUH
Tabnuua 3
[IporeHT pe3yIbTaTHBHOCTH OreHKa ypOBHS MOTOTOBKH
(TIpaBUIIBHBIX OTBETOB) Oai (oTMeTKa) BepOAJIbHBIN aHAJIOT
22-19 Gamnnos 5 OTIIUYHO
18- 156amnoB 4 XOPOIIO
14-11 Gamnos 3 YIOBJIETBOPUTEIILHO
Menee 11 Gamios 2 HEY/IOBJICTBOPUTEIILHO
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IIpakTuyeckas padora Ne3

Pemenue 3a1a4 HA 3aKOHBI IBHKEHHS He0eCHBIX TeJl

HEJIb PABOTBDBI: 3akpenuTh 3HAHWS 3aKOHOB  JIBIDKCHHMsI HEOECHBIX  Tell,
COBEPILIEHCTBOBATh YMEHHUS pellaTh 3aJjaud Ha IPUMEHEHHUE 3aKOHOB JIBHKEHHSI HEOECHBIX TE.

Jasi gopMupoBaHusi yMeHUil 00y4yarouuiicst J0J:KeH 3HATHh MOHATHA: CUHOJIUYCCKUN
NEpUOJl, CUACPUUECKUIN TEepHOJ], epurenuid, adenuid, 6oiplas NoayoCh 3JUIMICA, CBETOBOM IO,
aCTPOHOMHYECKAsl €IMHHLA, IapCeK, HKCLUEHTPUCUTET, TOPU30HTAJIBHBIM Iapajljakc, IepBas
KOCMHUYECKasi CKOPOCTb, BTOpasi KOCMUYECKasi CKOPOCTb.

st ¢opmupoBanus yMmeHuil oOydamomuiicss A0JLKeH 3HaTh 3aKoHbl: Kermiepa,
BCEMHUPHOI'O TATOTCHUS, YTOUHEHHBIN TpeTui 3akoH Kerutepa.

B pesyabTraTre BBINOJHEHHS PadOThI 00y4alOIIMICA MOJIKEH YMeTb: IIPAKTHYECKU
UCIOJb30BaTh 3HAHUS JJIS PELIeHMs 3a/lay Ha B3aUMOCBS3b CHMHOJMYECKOT0 Iepuoja oOpalieHus
IJJAHETHl C CUJICPUYECKUM IIEPUOJOM, Ha 3aKOHbI Keriepa, Ha ONpenesieHne pacCTOSHUM 10 Tel
ConHeyHOM cHUCTEMBl C IOMOIIBI0O WX TOPU3OHTAIbHBIX IMAPAIIIAKCOB U PAIUOJIOKALMOHHOIO

MCTO/a, Ha paCucT nepBoﬁ u BTOpOﬁ KOCMHNYCCKHX CKOpOCTeﬁ.

1. TEOPETUYECKHI MATEPHUAJI 11O TEME IPAKTUYECKOM PABOTBI

YBa:kaeMble CTYAEHTBI, /UISl YCIENIHOTO BbINMOJHEHUS] MPAKTHYECKOH padoThl Bam
He00X0AUMO y4ecTh cJIeAyuy0 uHopmanuio:

KondgurypanusaimMm 1miiaHeT Ha3bIBalOT XapaKTEPHbIE B3aUMHBIE PACIIOJIOKEHUS IIAHET,
3emnu u Connua. Kondurypanus mianet nepuoandecku moBropsiercs. CHHOAMYeCKHIl mepuox —
MMPOMEXYTOK BPEMEHHM MEXIY JBYMsI TMOCIEAOBATEIbHBIMU OJHOMMEHHBIMH KOH(UTYpALUSIMH
TJIaHETH. 3BE3AHBIN (MJIU cUAepUYecKuii) nepuoa—repuo odpamieHus mianetsl BOKpyr ConHia
10 OTHOUIEHMIO K 3BE371aM. [0 cBOEM NPOMOIKUTEINBHOCTH CUHOAWYECKUM NEPUOJ IUIAHETHI HE
COBIIAJIAET HU C €€ CUACPUUYECKUM IEPUOJIOM, HU C TOJIOM, KOTOPBIN SBIIAETCS 3BE3AHBIM IIEPUOIOM
oOpateHust 3emau. @opmyJibl B3aMMOCBSI3M CHHOANYECKOIr0 NMepuoia o0pamieHus MJIaHeThl ¢
CHICPUYECKUM MEPUOAOM:

JUIs HIOKHUX TuianeT (Mepkypuit, Benepa)
1

101
sTPTT @
Ui BepxHux mianet (Mapce, FOnutep, Caryph, Ypan, Hentyn)
11 1
s=T7h @)

rJie S — CHHOJMYECKUH TIepro/1a oOpalieHus TTaHeThI,

P- CI/I,Z[CpI/ILICCKI/Iﬁ nepuon O6paH_IGHI/ISI IJIAHCTBI,



T — cunepudeckuii mepruoa oopaiieHus 3eMiIl, paBHbINA 1 3BE3THOMY TOITY.
IlepBbiii 3akon Kemuiepa: kaxnaas ruiaHeta oOpamraercss BOKpyr CoJHIIA TO 3JUIMICY, B
0JTHOM 13 (OKyCOB KOoTOporo Haxoaurcs ConHie.
Onunce — KpuBasi, y KOTOPOH cymMMa pacCTOSHUM OT JIF000N TOYKH A0 €ro (OKycOoB €CTh
BennuuHa noctossHHas. Ha pucynke 1 o6o3navensl: O - nienTp sunca, F1 u F2 — dokycsr ammunca,
AB — Gonbiras ock 3rutarca, ommkaiiimas k ColHIly TOYKa — mepurenid, Hanboee yaaaeHHas OT

HEro — agesIui.

HesTp saurunca

F,

Coanue ¢ Cpeanee
PROCTORIME
MARHETE
or Conuua’(a)

~— —

S —

Adennit (A)

Hepureani (11)

Pucynox 1. CoiicTBa sumnca

Pa3mep opOUTHI TIIaHETHI XapaKTEPU3YET MOJIOBUHA OOJIBIION OCH U €€ Ha3bIBAIOT 00JIb IO
noayocbro. OTiauuuMe  AJUIMICA OT  OKPYXKHOCTH — XapaKTepu3yeTcss  BEIMYMHON  ero

IKCHEHTPUCUTETA.

OF,

= on ©)
IZIe € — DKCLEHTPUCUTET;
OF;— (oxycHoOe paccTosiHUE;
OA =a — 6onbIas moxyocs.
ITepuresmiiHoe paccTosiHMe- pacCTOSHUE OT TOUKH nepurenus 1o Conxua. OHO HAXOAUTCSA
U3 CIEIYIOUIETO BhIPAXKEHHUS:
g=a(1-e) (4)
rzie ( — IepUreMiHOE pacCTOsTHUE, a.€.
Adesmniinoe paccTosiHue - paccrossHue oT ToukH adenust 1o ConHua. OHO HAXOAUTCS U3
CJIETYIOIIErO BBIPAKEHUS:
Q= a(l+e) ()
rae Q — adenuitHoe paccTosiHUE, a.€.
Bropoii 3akon Kemuiepa: paguyc - BEKTOp IUIAHETHI 3a PaBHBIE IPOMEXYTKH BPEMEHH
OIMUCHIBAET paBHbIC TuIomany. [Inanera mpoxoauT myTk oT Touku A 10 A' u ot B 10 B' (pucyHok 2)
3a OJIHO U TO k€ Bpems. J[pyrumu cioBamu, IUTaHETa JIBUXKETCS ObICTpee BCEro B MEpUTeNuu, a

MCEIJICHHECC BCCTO - KOI'la HAXOJUTCS Ha HanOOJIbIIEM yYAaJICHUU (B a(bemm).
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Pucynok 2. Bropoii 3axon Kennepa

Tpernii 3axon Kemuepa: kBaaparbl 3BE3HBIX NEPUOJIOB OOpaIlleHHs MJIAHET OTHOCSATCS
MeXay co0oil Kak KyObl OONbIIMX Moiyocei ux opobut. @opmyia, BbIpaXkarouiash TPETHH 3aKOH

Kennepa umeer Bu:

2 3
rae T1u T2 — 3BE3HBIC TEPUO/IBI OOpAICHUS IBYX IIAHET;
a1 1 az— OOJIBIIINE TTOYOCH UX OPOUT.

Boabmas nonyoch opoutsl 3emin coctabisieT 1 a.e., a mepuoa o0panieHUsi BOKPYT
Counna 1 roa.

Omnpenenenne paccrosHuii 10 Ten COJHEYHOH CHCTEMBI OCHOBAHO Ha HW3MEPEHHU HX
TOPU30HTANILHBIX APaUIaKCOB. ['OPU30HTANIBLHBII MapauIaKe — yroj, Mo KOTOPhIM CO CBETHJIA
BUJICH paauyc 3eMJIH, MepIeHAUKYISpHBIA nydy 3penus. U3 tpeyronbhuka OAS Ha pucyHke 3

MO’KHO BBIpa3uTh BeJIMUUHY — paccTosHue OS=D:

Csetuno

Pucynok 3. I'opr3oHTanbHbII Napaiake CBETUIA
R

D= (7

sinp

rae D — ot nentpa 3emun 110 nieHTpa Kakoro-HuOy b tena COTHEUHON CHCTEMBI;
R — skBaropuanbHblif paguyc 3emiu, paBHbli 6371 kvm;
P — TOPU3OHTANIBHBIN Mapalljiakc CBETHIIA.
Jlns MaeIx yriioB SINP=P, eciiy yroi P BbIpaxkeH B paauaHax. 1 pagnan=206265". Torma,
3aMeHsIs SINP Ha p ¥ BeIpaXkas yrojl B paJldaHHON Mepe, mosrydaeM (GopMysy B BHIE, YIOOHOM st

BBIYUCIICHUN:

_ 206265"
P

D R (8)

B actpoHOMUM NPUHSATHI ClIETyIONINE €UHUIBI U3MEPEHUS PACCTOSHU:
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- CaeToBOIi 101 (CB.TOJT) — PaCCTOSIHUE, KOTOPOE JIyd CBETA MPOXOAMT 3a 1 roj.
1cB.Trox = 3-108-365-24-3600 M = 9,46 - 10'°Mm

- AcTpoHOMHYeCKasi eIUHHIA (a.€) — BEJIMYMHA OOJBIIONW TOJYOCH 3€MHOW OpPOHUTHI

(cpennee paccrostaue ot 3emun 10 ColHIA).
1a.e = 149,6MJH. KM~150 MJIH. KM

- IMapcek (nK) - 93TO paccrosiHME, C KOTOPOTO OTPE30K JUIMHOM B OJHY a.e,

MEPICHIUKYISIPHBIA Ty4y 3peHUs, BUICH MO YTIIOM B OJIHY YIJIOBYIO CEKYHITY .
1nk = 206265 a.e = 3,26 cB.JieT
Bo BTopoii monosure XX B. pa3BUTHE PATUOTEXHUKHU TO3BOJUIIO ONMPEACITUTH PACCTOSIHHE

10 tesn COTHEYHOH CUCTEMBI IIOCPEACTBOM paaroiiokanui. Ha HeOecHoe Teso MOChUIAl0T MOITHBIN
KpPaTKOBPEMEHHBI MMITYJIbC, a 3aTeM NMPHHUMAIOT OTPKEHHBIN curHall. PaccrosiHue 10 oObekTa

10 BpEMCHHU IMPOXOKACHHUA paJUOJIOKAIITMOHHOT'O CUT'HaJIa ONPEACTIACTCA CICAYIOINM 06pa30M:
ct
D == 9)

rae D — paccrosinue 10 00bekTa;
c=299792458 m/c=3-108 M/C — cKOPOCTH PaCIPOCTPAHEHHUS PATHOBOIH;
t — Bpems IpOXO0JK/IEHUS CUTHAJa 10 00beKTa U OOPaTHO.
bonee Tounas ¢gopmyna tpersero 3akoHa Kemnepa, kotopas Obuia moimydeHa HproToHOM,
TaéT BO3MOXKHOCTH OTPECIIUTh OJHY M3 BOKHEUIINX XapaKTEPHUCTHK JIFOOOTO HEOSCHOro Tela —
Maccy IO JBWKCHHIO WX CITyTHHKOB, a MacChl JIBOWHBIX 3BE3 — IO JJIEMEHTaM WX OpOWT.
®opmMmyina, Belpaxaroas 00001EHHBIN TpeTHii 3akoH Kenuiepa, nmeer cienyronmii BUI:

T3(Ma+my) _ a3
T%(M1+m1) - ai (10)

re M1, M2— Macchl Ted,
T1, To—cuaepudeckue nepuosl 0OpaIieHus BOKPYT CBOUX IIEHTPAIbHBIX TE,
M3, M2 — Macchl IEHTpaIbHBIX TE;
a1, a2 — OOJIBIIME MOTYOCH OPOUT TEI.
IlepBasi kocMHYeckasi CKOPOCTb — MHUHUMAlbHAasg CKOPOCTh, KOTOPYIO HEO0OXO0IUMO
MpHUAaTh 0O0BEKTY, YTOOBI OH COBEpIIAN JIBIXKEHUE 1O KPYroBoi opOuTe BOKpYT miaaHeThl. [lepBas

KOCMHNYECCKasa CKOpOCTI) OHpeI[eJISIeTCﬂ CHCI[yIOHlI/IM BLIpa>KeHI/IeM:
GM
v = ’7 (11)

G=6,67-10"1! H-M?/kr? — rpaBUTALIMOHHAS IOCTOSHHAS;

rac€ v, — ne€pBad KOCMHUYECKass CKOPOCTh, M/C;

M — macca CBCTHJIA,

R — panuyc cBetuna.
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BTtopasi kocMHYecKasi CKOPOCTh — HAMMEHBIIIAast CKOPOCTh, KOTOPYIO HEOOXOMMO TPUAAThH
00BEKTY, Macca KOTOPOro MpeHeOpeKHMO Malia 110 CPaBHEHHIO ¢ Maccoil HeOSCHOro Tena, s
MMpeoao0JICHUA TI'PAaBUTAIMOHHOI'O IMPUTSIKCHUSA 3TOT'O He6eCHOFO TCl1a U NOKUJaHUA prI‘OBOﬁ
OpOUTBI BOKPYT Hero. Bropas kocMu4eckasi CKOPOCTh OIPEENISICTCS CICIYOIINM BBIPAKCHHEM:

v, = |22 (12)

R

TlIe U, — BTOpasi KOCMHYECKasi CKOPOCTh, M/C;

2. AJITOPUTM 110 BBIITIOJIHEHHUIO TIPAKTUYECKOI'O 3AJJAHUSA

3aganue Kk mpakTuuyeckoil padore: B 3aBUCHMOCTM OT HOMEpa BapHaHTa, YyKa3aHHBIM
mpernojaBaTesieM, pPEUIUuTh 7 3aJad pa3IuvyHOrO YpPOBHS CJIOXHOCTM Ha 3aKOHBI JBUKCHUS
HEOECHBIX Te.
1 Bapuanrt
| ypoBens (6a30Bblii)

1. 3B&ausbiii nepuon obpamenus KOnurepa pasen 12 rogam. Yepes kakoi MpoMEXyTOK
BPEMEHH MOBTOPSIOTCS €0 MPOTUBOCTOSHUA?

2. Cawmplii mepBbIi actepoun, OTKpbIThIA 1 ssHBaps 1801 roma, Obu1 Ha3zBaH Ilepepoii.
OkcuentpucuteT opobuts Llepepsr pasen 0,079 , 6onbimas och 5,54 a.e. Onpenenuts HanOOIbIIIEE
paccrostaue ee ot Comuua?

3. Ompenenuth nepuoj obpaieHus acrepouna benopyccus, ecnu 6onblias MOJIyock €ro
opOuTsl paBHa 2,4 a.e.

4. Panuonokarop 3adukcupoBan oTpax€HHbIM curHain depe3 0,667 ¢ OT mposeTaroIero

BONM3M 3eMiu actepousa. Ha kakoM paccTOSTHUHM OT 3eMJIM HAXOAHMJICS B 3TO BPEMS acTEPOUI?

Il ypoBeHb (110BBILIEHHBII)
5. Ha kxakom paccTostHMM OT 3eMJIM HaXOUTCSI HEOECHOE TEJ0, €CIIU €r0 TOPU30HTAIbHBIN
napaiakc 2". OTBeT BbIpa3uTh B KUJIOMETPaX U aCTPOHOMHUYECKHX €IMHHIIAX.
6. PaccumTarh mepByl0 KOCMHUYECKYIO CKOpocTh i JIyHbl, ecnu macca JIyHbl paBHa

7,35-10% kr, a pamguyc JIynsr 1740 k.

11 ypoBeHb (BbICOKMIA)
7. HWcnonb3ys popmyny yrounéHHoro HeroToHOM TpeThero 3akoHa Keruiepa, BBIYMCINTD
no newxkeHuto Jlynel Bokpyr 3emnu (a=384000 km=1/390 a.e.; T=27,3 cyr=1/13,3 ronga) u macce

3emmu (6:10%* xr) maccy Connua.
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1 Bapmuaurt
| ypoBens (6a30Bblii)

1. KaxoB cunonnueckuii nepuog Mapca, ecinu ero 3BE€31HbIN nepuoj paseH 1,88 3eMHOro
roga?

2. Bpruucnute Hambonbiiee pacctosuue oT 3emuu A0 ConHiua, eciu 0oiblas Molyoch
149,6 muH kM, a skcuerTpucuret 0,017. OTBeT 1ath B MIIH. KM.

3. 3B&3mnbrit nepuox obpamenus KOmurepa Bokpyr Connna cocrasiser 12 ner. Kakoso
cpeanee paccrosinue ot FOnurepa no Cosnnia?

4. KakoBo paccTosiHHEe MEX]y JIa3epHbIM oTpaxkareieMm Ha JIyHe u Teneckornom Ha 3emiie,

€CJIM UMITYJIbC BO3BpaTwiics uepes 2,43545 c?

Il ypoBeHnb (mMOBbILIEHHBII)

5. Omnpenenuth paccTosHHe OT 3emud 10 Mapca BO BpeMsl BEJIMKOIO MPOTUBOCTOSHUSA,
KOTJla TOPU3OHTAJIbHBIN Mapauiakc ero paBeH 23,2". OTBeT AaTh B MUJUIMOHAX KUJIOMETPAX H
CBETOBBIX I'0JIaX.

6. Paccuutarh mepByH0 KOCMHYECKYIO CKOPOCTHb Ui 3€MJIM, €CIM Macca 3eMd paBHA
6,97-10% kr, a cpennumii paguyc 3emmn 6370 K.

11 ypoBens (BbicOKMii)

7. Bpruucnute Maccy Mapca B CpaBHEHHH ¢ Maccod 3eMJIu MO JABUKEHHUIO €0 CITyTHHKA

®oboca, mns koroporo ai=9300 kM, T1=0,32 cyr. CooTBeTcTBYyIOLIME BENWYUHBI A JIyHBI

NpUHATH paBHBIMU a2=384000 kM, T2=27,3 cyT.

3 BapuaHT
| ypoBens (6a30Bblii)

1. Hwxuue coenunenuss Mepkypust noBropsitoTcss depe3 116 cyrok. Omnpenenuts
cuzepudeckuil nepuox Mepkypus.

2. OkcueHTpucuteT opouthl craHiuu «JlyHa-1», 6ombmas oce 1,15 a.e. Ompenenuthb
HauOoubiee pacctossaue ee oT CoHIa.

3. Tlepumonm oOpamenus Manod tiaHeTsl Illaran Bokpyr ConHma paBeH 5,6 Toja.
OnpenenuTs 6OIBIIYIO MOTYOCh €0 OPOUTHI.

4. Curnai, NOCIaHHBIN pajuookaTopoM K Benepe, Bo3Bpartuiics Hazaza uepes 4 muH 36 c.

Ha xakom paccTositHun B 3TO Bpemsi HaxoAuiIach BeHepa B CBOEM HUYKHEM COEIMHEHHUM ?

Il ypoBeHb (TMOBBIIIEHHbII)
5. TopuzonTtanpHbli mapamiakc 3Be3abl AHtapec 0,005". OmpenenuTb pacCcTOSHHUE 10

3TOH 3BE€3/Ibl B MUJIJIMOHAX KUJIOMETpAX 1 IMapCeKax.
31



6. PaccumrtaTh BTOpPYH0 KOCMHYECKYIO CKOpocThb mis JIyHbI, ecnmu macca JIyHbl paBHa

7,35-10% kr, a paguyc JIynsr 1740 k.

111 ypoBeHb (BbICOKHIT)

7. Omnpenenure maccy CarypHa, BbIpa3uB €€ B Maccax 3€MJIM, €CJIU OJUH M3 €ro
CIIyTHUKOB OTCTOMT OT IIeHTpa mianeTsl Ha 185500 kM u umeet nepuos obpamenus 0,94 cyt. s
pelieHus 3ajayu cpaBHUTH oOpamienue CatypHa Bokpyr ConHua ¢ oOpamieHuem JIyHBI BOKpYT
3emin. Maccy 3emi NMPUHATH 3a €AUHUILY, Tiepuon oOpamenus Jlyner 27,32 cyrt., a cpemHee

paccrostnue JIynsl ot 3emin - 384 ThIC. KM.

4 BapuaHT
| ypoBens (6a30Bblii)

1. Omnpenenuth 3BE3MHBINA TIeproa BeHEpHI, eclii €€ HUKHHUE COCTUHEHUS ITOBTOPSIOTCS
yepe3 584 cyTok.

2. Omnpenenuth adenuitHOe paccTosiHHE acTeponaa MUHCK, ecnu Ooiblias MOJIyoch €ro
opOuThI paBHa 2,88 a.e., a sKcIeHTpucHuTeT paBeH 0,24,

3. bBompmas momyock opOuthl acreponna TuxoB paBHa 2,71 a.e. 3a Kakoe BpeMmsi ITOT
actepous oOpamaercs Bokpyr ConHia?

4. Cursal, MOCIaHHBIN PaInoIOKaTOpOM K MepKypuio, BO3BpaTUiICs Ha3al uepe3 9 MuH.
8 c. Ha kakoM paccTossHUUM B 3TO BpeMsi Haxouiicst MepKypuid B CBOEM HMKHEM COSMHCHHUU?

Il ypoBenb (moBbIIIEHHBII)

5. Tlapannakc Ansrampa 0,2". OnpenenuTs paccTOSHUE A0 STOW 3BE3/bl B MHIIIMOHAX
KHJIOMETpaXxX U CBETOBBIX IOJIaX.

6. PaccuuTarh BTOpYIO KOCMHYECKYIO CKOPOCTH Ui 3eMJIM, €CJIM Macca 3eMJId paBHA

6,97-10% kr, a cpennwmii paguyc 3emmn 6370 Km.

11 ypoBens (BbicOKMIi)

7. Beruucnuth maccy Omurtepa, 3Has, uro oauH u3 ero cnyTtHukoB (o) cosepmraer
000poT BOKpYT miaHeTsl 3a 1,77 cyT. Ha pacctosHuu 422 Teic. kM oT Omnurepa. s perieHus
3ajjauu cpaBHUTH oOpamienue Mo Bokpyr HOmutepa ¢ oOpamenuem JlyHsl Bokpyr 3emiun. Maccy
3emJiu IPUHATH 3a eIMHUILLY, iepuo oopamenus Jlynst 27,32 cyT., a cpennee paccrosiue JIyHsl ot
3emun - 384 ThIC. KM.

5 BapuaHT
| ypoBensb (6a30Bblii)

1. KakoB cmHOIWYECKHI TTeproa Y paHa, €ClId ero 3BE3AHBIN Mepuo1 paBeH 84 roxa?
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2. Ompenenure epurenuiiHoe paccTosiHue acteponaa Mkap, eciau O6ombinas moJIyoch €ro
opOuThl paBHa 160 MITH. KM, a SKciieHTpucHuTeT coctapisieT 0,83.OTBET 1aTh B MIIH. KM.

3. Ompenenuts nepuon obpamenus acrepouna Llepepsr Bokpyr ComnHila, eciu Oobinas
0Ch €e opOuTHI paBHa 5,54 a.e.

4. OmnpenenuTs 4epe3 CKOJIbKO BPEMEHU PaIMOJIOKAaTOp 3a(UKCHPYET OTPaxEHHBIA OT
MIOBEPXHOCTU MepKypus curHai, eciu Mepkypuil HaxoIuwics Ha paccTossHUM 217 MIIH. KM OT
IIOBEPXHOCTU 3EMJIU.

Il ypoBenb (moBbIIEHHBIIH)

5. Tommunseni mapamrakc Bern 0,11". Omnpenenuth paccTossHHE OT 3Be3/Abl 10 3€MIIM B
MUJUIMOHAX KUJIOMETpax U MapceKax.

6. BelunciuTe TepByI0 KOCMHYeCKyto ckopocTh mnsa Connma. Macca Connna 2-10% kr, a
nuameTp ConHia 1,4~109 M.

11 ypoBens (Bbicokmii)

7. OmnpenenuTh Maccy YpaHa B €IMHUIIAX Macchl 3eMJIM, CpaBHUBas ABWXKeHUE JIyHBI
BOKpPYr 3eMJIM C JABI)KEHHEM CIyTHHKa YpaHa — Turanueil, oOpamjaromierocss BOKpYr HEro ¢
nepuogom 8,7 cyT. Ha pacctosHuu 438000 xm. Ilepuon obpamenus Jlynsr Bokpyr 3emmu 27,32

CyT., cpeiHee paccTosiHue ee ot 3emin cocrasiisgeT 384000 km.

6 BapuaHT
| ypoBens (6a30Bblii)

1. KaxoB cunoguueckuii nepuog Henryna, ecnu ero 3B€31Hb1i nepuos paBeH 165 3eMHbIX
netr?

2. Komera Temnens uMeeT BBITAHYTYIO OopOMTy, pa3mep Ooibinoil momyocu 2,98 a.e.,
skcuenTpucuret 0,54. OnpenenuTs NepUreInifHoe pacCTOSHUE.

3. OmpenenuTh OONBIIYIO TIOTYOCh KOMETHI ["amies, eciim mepuoj ee oOparmieHusi BOKPYT
Connna 76 ner.

4. Curnai, nocjaaHHbIA paaunoniokatropoMm K FOmurepy, Bo3BpaTmiics Hazazd uepe3 1 u 47

MuH 37 c. Ha xakoM paccTosiHUM B 3T0 BpeMs Haxoawicsa KOnurep B cBOEM BEpXHEM COETUHEHUU?

Il ypoBeHb (MOBBILIEHHBII)
5. Tlapamnakc 3Be3nsl paBeH 0,16". OmpemenuTh paccTOsHHME OT 3BE3[bl 10 3€MIIU B
MUJIIMOHAX KAJIOMETPaX U aCTPOHOMUYECKUX SAMHHIIAX.
6. OmnpeaenuTs BTOPYI KOCMHYECKYIO CKOPOCTH JIUIS TUTAHETHI, Macca ¥ pauyc KOTOPOi B

2 pa3a Gomblre, yeM y 3emun. Macca 3emin paBHa 6,97-10%* kr, a cpenuuii paguyc 3emmu 6370 kM.
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11 ypoBeHb (BbICOKHIH)

7. Breruucinure maccy HenrtyHa, npuHsB 3a €JUHUIYY U3MEPEHUS MacCy 3€MJIM U 3Has 4YTO
cnytHuk HentyHna TputoH oTCTaéT OT LIeHTpa Iu1aHeThl Ha 354 ThIC. KM, a MEpUOJl OOpaLEHUs €ro
paBeH 5 cyTkam 21 yacy (BbIYMCIIEHHE NMPOU3BECTH, COMOCTABIISs JABIKEHUE cmyTHUKAa HenTyHa c
newkenueM JIynbsl Bokpyr 3eminn) Cunepudeckuid nepuon obpamenus JIlynei-27,3 cyT., 6omibinas
noiryock opouTst 384 000 kM.

7 BApMaHT
| ypoBeHb (0a30Bblii)

1. Omnpenenuts 3BE3aHBIN niepuoa oOpamieHusi CaTypHa, €Clid €ro CHHOAMYECKU epUo
obpamenus cocrasiser 1,035 rona.

2. Bonpmas momyock opOuthl minaHetel Mepkypuii 0,387 a.e, a skcuentpucurer 0,21.
Onpenenuts HAMMEHbIIIEE pacCTOsIHUE TIaHeThl 0T CoHIIA.

3. bonbmas nomyocs opoutsl [Tnyrona 39,472 a.e. OnpenenuTs nepuoja oOpalieHus ero
Bokpyr CounHia.

4. OmnpenenuTts 4epe3 CKOJIbKO BPEMEHHU DPATUOJIOKATOP 3a(UKCUPYET OTPaKEHHBIM OT
noBepxHOCTH BeHepwbl curnan, ecnu Benepa Haxoaunack Ha paccTosHuu 261 MIH. KM OT
MMOBEPXHOCTU 3EMIIH.

Il ypoBeHnb (mOBbILIEHHBII)

5. Ompenenutb paccTOSHUE OT 3Be31bl APKTYp A0 3eMJIM B MUUIMOHAX KUJIOMETPax M
napcekax, ecyiu napamuiakc pase 0,085".

6. BoluncnuTe mnepByr0 KOCMHUYECKYH0 CKOpPOCTh BOJIM3M MOBepXHOCTH Mapca, eciu
paqmyc Mapca 3400 kM, a Mmacca coctaBiser 6,42-10%% kr.

11 ypoBens (BbicOKMii)

7.  Ompenenute Maccy KapiaukoBoii miuaHeTsl [ImyToH (B Maccax 3eMiin) myTeM CpaBHEHHUS
cucteMbl [lnyton - Xapon c¢ cuctemoil 3eminsa - JlyHa, eciau U3BECTHO, YTO XapOH OTCTOUT OT
[Tnyrona Ha paccrostHuu 19,7 ThICc. KM M oOpamiaercsa ¢ nepuoaom 6,4 cytok. Maccel JIyHbl, u

Tutana cunTaiite npeHeOPEKUMO MaJIBIMU IO CPAaBHEHUIO C MacCaMH IJIaHET.

3. KPUTEPUU OLUEHUBAHUSA PE3YJIBTATOB BBIIIOJIHEHUS
IMPAKTUYECKOM PABOTHI

BasnbHas mIKaaa OLEeHKH NPAKTHYECKOH padoThl
Tabmuna 1
Ne | IToxka3aTean | bajibl
TouHOCTH H3MepeHUHi M MPABMJILHOCTH PACYETOB
| ypoBens (0a30Bblii)
1 3aganne
1 ‘ BepHo u3 GopmyIsl BeIpaXeH CHACPUYECKUI MM CHHOAMYECKHUH MEpUObI 0OpalleHHs ‘ 0,5
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TUIAHETHI
2 | BepHO BBIUHCIICH CHACPUYCCKUN MM CHHOAWYECKUI NEPHOIbI OOpaNIeHUs TUIAaHETH 0,5
2 3ajaHue
3 ‘ Bepno paccuntano agenuitHoe Win NepUrelTuitHoe pacCTOSHUS 1
3 3agaHne
4 | BepHo BhIpaskeHa M3 TPEThEro 3akoHa Kerurepa Hen3BecTHAs BEIHIMHA 0,5
5 | BepHo BbIUHCIIE€HA U3 TTOJYYEHHOTO BBIPAXKECHHUSI HEH3BECTHASI BEJIMYMHA 0,5
4 3apnanue
6 | BepHo BBIUHCICHO PACCTOSHUE JI0 OMPEICISHHOr0 HeGECHOro 00HEKTa 1
Il ypoBeHs (noBbIIEHHBIH)
5 3apanue
7 | BepHO BBIUMCIIEHO paccTOsIHUE OT 3eMJIH A0 ONpeAe]IeHHOro HeOECHOro 00beKTa B MITH 1
KM
8 | BepHo mepeBeseHO pacCcTOSHHE M3 MIH. KM B CBETOBBIE T'0/la MM aCTPOHOMHYECKHE 1
SIMHHUIIB] MITH TIAPCEKU
6 3ananue
9 | BepHo BBIYHCIEH KBaJpaT NEpBOW WIIM BTOPOH KOCMHYECKOH CKOPOCTH OIpPEIETICHHOTO 1
HeOeCcHOro 00BbeKTa
10 | BepHo n3BIIeYeH KOPEHD KBAAPATHBIN U3 MOJYICHHOTO BBIPAKECHUS 1
111 ypoBeHb (BBICOKMIi)
7 3anaHue
11 | BepHo 3ammcaHo aHO, B KOTOPOM IIPABHIIEHO OTpeAENeHbI IIEHTPabHBIC Tella, a TAKXKe 1
Te Tella MacCaMM KOTOPBIX B IAHHOM 3a/1a4e MOYKHO ITpeHeOpedh
12 | BepHo BbIpaxkeHa U3 0000LICHHOTO TpeThero 3akoHa Kemyiepa Hen3BecTHas BeTMUMHA 1
13 | BepHo paccunuTaHa HEW3BECTHAs BEJTMUMHA 1
KauecTBO 0hopmiIeHUsI NPAKTHYECKOI padoThI
14 | OTuer odopmIleH aKKypaTHO C y4eToM TpeOoBaHW K O(OpMIICHHIO M BKJIIOYAaeT BCe 2
HE0OXOIMMbIE CTPYKTYpPHBIE KOMIIOHEHTBI
Otuer odopmiieH HE COBCEM aKKypaTHO C Y4YeTOM TpeOOBaHUM K OGOPMIICHUIO U 1
BKIIIOYAET Bce HEOOXOAMMBIE CTPYKTYPHBIE KOMIOHEHTBI
Otuer oopmIleH aKKypaTHO C YIeTOM TpeOoBaHUil K 0(OPMIICHHIO U BKITIOYAET HE BCE 1
HE0OXOIMMbIE CTPYKTYPHBIE KOMIIOHEHTBI
OtueT oopMIICH HEe aKKYpaTHO C y4eTOM TpeOOBaHM K 0(hOPMIICHHIO U BKIIIOYAET HE 0
BCE HEOOXOAUMBIE CTPYKTYPHBIE KOMIIOHEHTHI
CBOECBpPEMEHHOCTh €124 0TYETA 110 NPAKTH4YeCcKOoi padoTe
15 | IlpakTrueckas paboTa c/laHa B CPOK 2
[MpakTudeckas pabota ciaHa Mo3Ke YCTaHOBJICHHOTO CPOKa 0
Hroro: 15
IlkaJyia oueHKH 00Pa30BaTeILHBIX TOCTHKEHUH
TaoOmuma 2
[IpoueHT pe3ynIbTaTUBHOCTH OtueHKa ypOBHSI IOJrOTOBKU
(IpaBUIIBHBIX OTBETOB) 0asu1 (oTMeTKa) BepOasIbHBIN aHAJIOr
15-14 6ansos 5 OTJINYHO
13-11 GayioB 4 XOPOLIO
10- 8 6ayioB 3 YJIOBJICTBOPHUTEIHHO
Menee 8 6amioB 2 HEYJIOBJICTBOPUTEIBHO
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IIpakTHyeckasi pabora Ned

Pemenue 3aga4 no Onpeac/JICHUI0O IapaMeTpoB CoJyiHeYHOl cucTeMbI

HEJIb PABOTDI: 3akpenuth 3HaHUA O CTPYKType M pa3mepax COJHEYHOM CHUCTEMBI,
COBEPILIEHCTBOBATh YMEHHMS PEILIATh 3a/1a4d Ha onpeeneHue napamerpoB COITHEYHON CUCTEMBI.

Jasi ¢opmupoBaHuss yMeHHil oOydaromuiicss J0JuKeH 3HATh NOHATHA: CoyiHE4Has
CUCTEMa, IUIAaHEThl 36MHOM TPYIIIbI, IUIAHETHI - TUTAHTHI, KAPJIMKOBAasl IJIAHETA, KOMETa, aCTEPOMI,
METEOPUT, METEOp, OOIHI.

B pe3yabTare BBINOJHEHUS PA0OTHI 00yYAIOIIMICH JTOJIKEH YMeTh: MO MPUBEACHHOMY
ONMCAaHMIO ONpEAeysATh Ha3zBaHHE OO0BekTa COJHEYHOH CHUCTEMBI;, ONpPENENsATh PACCTOSIHHE OT
Conmana 1o oObekra CONHEYHOH CHCTEMBl B MUJUIMOHAX KWJIOMETPaX; BBIYUCIATH YCKOPEHHE
cBOOOHOTO MaJeHUs] Ha MOBEPXHOCTU HEOECHOrO OOBEKTa; BHIOMpATh JABA BEPHBIX YTBEP)KICHUS
U3 TSITH HAa OCHOBE aHallM3a HM300pa)KEHUs; BCTABIATH BEpPHBIE CIOBa (CIOBOCOYETAHUS) U3
IIPUBE/ICHHOTO CIMCKA, YCTAHABIMBaTh COOTBETCTBUS MEXAYy XapaKTepUCTUKaMH Ha3BaHUSAMU
Ipynmbl IUTAHET; BBIOMpATh JBa BEPHBIX YTBEPXKACHHUS W3 ISATH HAa OCHOBE aHajlu3a TaOJIMLbI,

conepmameﬁ XapaKTCPHUCTUKH CoHEYHOM CUCTEMBEI.

1. TEOPETUYECKHWH MATEPHAJI IIO TEME IPAKTUYECKOM PABOTHI

YBaxkaeMble CTYA€HTHI, VISl YCIENIHOTO BbINOJHEHHsI MPAKTHYeCKOH padoThl Bam
HEe00X0UMO YUYecTh CJIeAYI0IYI0 HH(POPpMAIUIO:

CosiHeyHasi cucTeMa — ATO HEOECHBIX TEJ, JBUTAIOMIMXCSA B 00JAacTU MpeoOiaarolero

rpaBuTarmonHoro BiusiHUs Comnana. Ha pucynke lnpeacrasiena crpykrypa CoOTHEUHON CUCTEMBI.

IUIAHETHI M ~ HeHTpaJbHAs 1 ~~ KaplIHKOBbIE
ux 5 eIUHCTBEHHAs IJIAHEThI
CIIyTHUKH 3Be3aa - CorHIe

o —— - ——

cucremMa

MeTeopr\ ) y ~ KOCMHYecKas N
. L C

: 00IMIb N MeTeopl/ITLI\\-‘
Pucynox 1. Ctpykrypa COTHEUHON CUCTEMBI
Bce nnanersl COMHEYHONW CUCTEMBI AENATCS HAa 2 TPyNIbl: IUIAHEThl 3€MHOW TpYIIIBI U

miIaHeTsl — ruranTel. [ImaHeTsl 3emMHOI rpynIibl IMOJYYHUJIM HA3BAHUC B CBA3U C TEM, YTO HUX



CBOMCTBA YE€M-TO HAITOMHUHAIOT XapaKTEPUCTUKHU TUTaHETHI 3eMitst (pucyHOK 2).Bce miaHeTs 3eMHOM
TPyNnbl UMEIOT TBEPIYIO MOBEPXHOCTHh, HEOONBIIYI0 MacCy M PaauyC, HEOOJBIIYI0O CKOPOCTbH
oOpareHusi BOKPYT COOCTBEHHOW OCH, a TakK€ MAaJICHBKOE KOJMYECTBO CITyTHUKOB WIH HX

OTCYTCTBHE.

Mepkypui

Pucynok 2. [1naners! 3eMHO rpynms

Mepkypuii - camas ManeHbkas 1aHera B ConHeyHol cucreMe. OHa HaXOAUTCSA Ha CaMOM
6mu3kom paccrosiHum oT Comuia. [ToBepxHOCTh MepKypHsi O4eHb HAIIOMHUHAET JYHHYIO, U TYCTO
MOKpBITA KpaTrepamu, OOJBIIMHCTBO M3 KOTOPBIX HMMEIOT YAAapHOE IpoucxoxjaeHue. JleHb Ha
Mepkypun paBeH NMpUMEpHO 58 3eMHBIM MM 2/3 MepKypuaHcKoro roja. TemmepaTypa Ha €ro
noBepxHocTU u3MeHsercs ot -180°C Ha teHeBoil cropone 10 450 °C Ha cTopoHe, 0OpalIeHHON K
Comamy. YV Mepkypusi TpakTHUYECKH OTCYTCTBYeT arMmocdepa. JlaHHas IutaHeTa HE HUMEET
CIIyTHUKOB.

Benepa—Bropas no 6imuzoctu k Connuy muiaHera. [lepuoa oOpamienuss Benepsl Bokpyr
Connna cocraBisier 225 3eMHbIX cyTok. Ilepuon oOpamenus Benepbl BOkpyr cBoeil ocu
cocraBisieT 243 3emHbIX cyToK. Och BpamieHus BeHepbl He HakiIOHEHa K ee opOuTe, MOITOMY Ha
Benepe He mpoucxoauT CMeHBI BpeMeH roja. BeHepa — camas ropsyas M spkas IUIaHETa
Conneunoit cucremel. CpenHss TeMmIeparypa Ha €€ IOBEpXHOCTH cocrasisieT 465°C. Benepa
UMeeT IJIOTHYI0 aTtMoc(depy, COCTOSIIYI0 M3 YIJIEKHCIOro rasa M asora ¢ obOjakaMHM CepHOM
KHCIIOTHI. BeHepa He MeeT CITyTHHUKOB.

3emust — TpeThs no 6mmsoctu kK ConHily mianera. Och BpaileHus 3eMIId OTKJIOHEHA OT OCH
opOuTHI Ha yroi, paBHbli 23,5°. biaaronaps 3ToMy HaKJIOHY BCIIEACTBUE IBMKEHUS 3€MIIM BOKPYT
ConHua Ha 3emsle NPOMCXONUT PETYJIApHas CMEHa BpeMEH roaa. JlyHa — €IWHCTBEHHBIN
€CTECTBEHHBII CITyTHUK 3€MJIH.

Mapc - nociennsas or ConHua IjiaHeTa 3€MHOM Ipymnmbl. Mapc BpamaeTcs BOKpYr CBOEH
ocu ¢ nepuojoM 24 4y 39 mun. Och BpauieHus Mapca HaKJIOHEHa K ero opoure, mosTomy Ha Mapce
ecTb cMeHa BpeMeH rojaa. CpenHssi TeMmmepaTypa Ha moBepxHocTH Mapca -63°C. ATtmocdepa
Mapca ToHKas, pa3psyKE€HHas U COCTOUT B OCHOBHOM M3 yIJIEKHCIOro rasza. ¥ Mapca ectb 1Ba

cinytHuka: ®oboc u [eiimoc.
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Bropas rpymma riaHeT Ha3bIBaeTCs MIaHEThI-TUTaHThI (pUcyHOK 3). CBOE Ha3BaHUE JaHHAS

rpyIma rnoxy4uia u3-3a 00JibIINX pa3MepOB 10 CPABHEHUIO € IUIAHETaMU 3€MHOM IPYIIIIBL.

Pucynox 3. [InaHeTs! - ruraHThl

Baxkneiiimas ocoOE€HHOCTh CTPOEHHS IUIAaHET-TUTAHTOB 3aKJIIOYaeTcsi B TOM, 4YTO JTH
IUTAHEThl He HMMEIOT TBEPIBIX MOBepXHOCTeH. [lmaHeTsl —TruraHThl OBICTPO BpallalOTCS BOKPYT
CBOEH OCH, UMEIOT MHOKECTBO €CTECTBEHHBIX CIIyTHUKOB U KOJIELL.

IOnurep — nsrtas miuaHera no yaageHHoctd oT ConHua. DTo camas KpynHas IUIaHeTa
Conneunoii cucremsl. [lepuon obpamienus Bokpyr cBoeit ocu 9 4 50 MuH, a nepuos oOpaieHus
Bokpyr Comnma 11 ner 314 3emubix cyTok. HOmutep pasneneH Ha BHEWIHIOW aTMmocdepy,
COCTOSIIIYIO M3 BOJOpOJA M TENHs, a TakKe HEOONBIIOro KOJMYECTBA METaHa, BOJSHOTO Iapa,
KHCIIOpO/la M JIpYIMX BelIeCTB. BHYTpeHHss 4YacTh IUIAHEThl COCTOMT M3 BOJOpOJA M TIeiud
6onpei miaotHocTH. Ha 2019 rog o6napyxeno 79 cnytHukoB Onurepa. Camble KpyIHbIE U3 HUX:
No, EBporma, 'anumen u Kamnucro 6b6utn oTkpbiThl [ [Namuneem B 1610 rogy.

Carypn — mecras no ynanéHHoctd ruiaHera ot Comnua. Ilepuop Bpamenuss CatypHa
BOKpyT ero ocu paBeH 10 u 12 muH. Ilomuerit 06opoT Bokpyr Connna CarypH nenaet Ha 29,67
cyTok. CaTypH B OCHOBHOM COCTOUT M3 T'a30B. BOJOPOJA C MPUMECHIO I'ejiMsl, METaHa, aMMHUaKa U
Ipyrux sieMeHToB. Temmeparypa B BepxHUX closx atMmochepsr - 176 °C. I'maBHOoe oTnudme
CarypHa ot apyrux miaHer CoJIHEYHOW CHCTEMbl — HalM4yue cUcTeMbl koisel. Ero kombna He
SIBJISIFOTCS CIUTOIIHBIM TBEPJBIM TEJIOM, a COCTOSIT M3 MIJLIMAPAOB Menbuaiiux vactuil. Ha 2019
roa u3BecTHo 82 cmyTHuka CaTypHa ¢ moaTBepxaAEHHONW opOuTol. CaMblil KPYIHBIH CITyTHUK —
Tutan uMeeT camyl IUIOTHYIO aTtMocdepy MO CpaBHEHHIO C APYTMMH CIOYTHUKAMH TUIAHET
ConHEe4YHOU CUCTEMBI.

Ypan — ceapmas miiaHeTa no yaaineHHoctu ot Connna. Ilepuon Bpamienus YpaHa BOKpyr
cBoei ocu coctamiseT B cpeaHeM 17 4 14 muH. Ilepuon ob6opora Bokpyr Connna 84,05 roma. V
Ypana uMeeTcsi OueHb OOJBIION HAKIIOH €r0 OCH K OpOUTE, OH TIOUYTH JICXKHUT «HA OOKY», IOITOMY Y
HEro ecTh CMeHa BpeMeH roga. AtMmocdepa YpaHa COCTOMT B OCHOBHOM H3 BOJIOpOJa, TelHs U
staHa. Tam mumeeTcss HEOOJBIIOE KOJIMYECTBO METAHOBOTO JIbJa, TIO9TOMY YpaH UMEET ToJryOooi

okpac. TemmepaTtypa B BepxHel yactu atmocdepsr -224 °C. Ha 2019 rox uzBecTHO 27 CIIyTHUKOB
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Vpana. Camblii KpynHbIA U3 HUX TUTaHUA, HA KOTOPOM MPEAINOJIAraloT HAIUIUE MEKIY SApOM H
MAHTHUEHN KUJIKOTO BOJASHOIO OKEaHa.

HenTyn — BochbMas manera mo yaaneHHoctd ot Connima. [lepwos oOpamieHus miaHeTh
Bokpyr CousHma 164,49 net, a Bokpyr cobctBeHHOM ocu 16 u 07 muH. ATmocdepa Henrtyna
COCTOHMT B OCHOBHOM U3 BOAOPOJa, Iefiusi U MeTaHa. TeMieparypa B BEpXHUX CIOSAX aTMOC(epsl -
200°C. Ocp HentyHa HakiIOHEHA K €ro opOUTe, MOITOMY Ha HEM MIPOUCXOIUT CMEHA BPEMEH T0/1a,
HO OYeHb MeJuieHHO. Y HenryHa mMmeercss 5 KoJiel, COCTOSIIMX U3 OPTaHUYECKUX COEAUHEHHU U
MBI, a TaKKe 14 CIyTHUKOB — KpynHemue u3 Hux Tputon u Hepena.

B 2006 roay IlmyToH, goaroe Bpemsi CUMTABIIAsACS TJIaHETOM, OblJIa MCKIIFOUEHA U3 CITHCKA
IJIAHET U CTalla CYUTATHCS KapIUKOBOM.

KoMeTbl — orpoMHbIe TBEp/ible KYCKH, COCTOSIINE U3 MEJIKUX KaMHEH, METaJUIMYeCKUX U
MEeCYaHbIX YaCTHUIl, BOASHOIO M aMMHAYHOTO JIbJla U METaHa. ACTepoM — Majoe HeOecHOe TeJo
nuamerpom Oosnee 30 M. BOJBIIMHCTBO U3 HUX ABUKETCA MO OpOMTAM, PACIOJIOKEHHBIM MEXIY
opoutramu Mapca u lOnmurepa. MeTeopUTBI — 3TO TEJI0 KOCMUYECKOTO MTPOUCXOXKICHHUS, YITaBIIee
Ha TIOBEPXHOCTh KPYITHOTO HeOecHOro oObekTa. MeTeopbl — BHIAMMOE C 3eMIIM SIBICHHE, KOT/Ia
BJICTAIOIINE U3 MEXKIUIAHETHOU Cpe/lbl B 3eMHYIO aTMOC(epy KpOIIeuHble TBEPAbIE KAMEHHbBIC HIIN
METaJJIMYECKHE YacTHUIIbl CropaloT B aTMmocdepe u3-3a TpeHUs O Bo3ayX. Boauabl — spkue
METEOpbl, HEMHOT'O HE JOJETEBIINE O 3€MHOW IMOBEPXHOCTU M CTOPEBIIME B HIDKHHX CIOSX
aTMocdepBhl.

Macca HeOECHOTO Tella ONPEIeIIAeTCS BhIPAKCHUEM:
4 3
M = gnpR , 1)
rae M-macca HebGecHOro Tena;

P - CpCAHAA TIIIOTHOCTD,

R - paguyc.
VYckopenue cBOOOIHOTO MaIeHUs Ha HEOECHOM TeJle ONPEAesAeTCs] BBIPAXKEHUEM:
GM
=% (2)

r7ie §-yCKOpeHHe CBOOOIHOTO MajeHus, M/C2;
G=6,67-10"*H-M%/k1? — rpaBUTAIMOHHAS TIOCTOSIHHAS,
[TepBasi kocMHUYEeCKasi CKOPOCTh OMPEAETSAETCS CIEAYIONUM BBIPAKCHUEM:

v = |= ©)

S

r7ie v, — IepBasg KOCMUYecKasi CKOpOCTb, M/C;

Bropas kocMuueckasi CKOpOCTh OIIPENeIsIeTCs CASAYIOIINM BhIPAKEHUEM:

V2 = \/@ (4)
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rZie V, — BTOpasi KoCMHUYecKasi CKOpOCTb, M/C;

2. AJITOPUTM 110 BBIITOJIHEHUIO NTIPAKTUYECKOI'O 3AJJAHUSA

3ajaHue K NMPaKTH4YecKoii padore: Pemmuth 7 3agad pa3IMuHOTO YPOBHS CJIOKHOCTH Ha

omnpezeneHue napameTpoB COIHEYHON CUCTEMBI.

1 BapuanT
| ypoBens (6a30Bblii)

1. [Ilo npuBeneHHOMY OINKCAHUIO ONPEAETUTH Ha3BaHUE 00bekTa COTHEUHON CUCTEMBI.

OT0 HebecHoe Teao 10 2006 roga Bxoauao B yncio miaHeT CoJIHEUHOM CHCTEMBI, HO 3aTEM
OBLIO OTHECEHO K KapiIMKOBBIM IutaHeraM. COCTOWT OHa B OCHOBHOM W3 KaMHS W JbAa. Ecmu
CPaBHHTH 3Ty IUTaHeTy ¢ JIyHOM, TO ee Macca MpUMEpHO B 6 pa3 MEHbIIE, a 00beM — IPUMEPHO B 3
pa3a meHble o0bema JIyHbI.

2. Omnpenenuth Ha KakoM paccTosHuM OT COJHIIA B MUJUIMOHAX KHJIOMETpaX HaXOAUTCS
opbourta CarypHa, eciia cpenHee pacctosaue mexay Carypaom u ComnaiieM paBHo 9,58 a.e.

3. Ompenenuth yCKOpPEHHE CBOOOIHOTO TMAJCHHUS Ha IMOBEPXHOCTH HEOSCHOTO OOBCKTa,

ecii ero CpeJHuii paguyc paBeH 464 kM, a Macca cocrasiseT 9,4-10%° kr.

Il ypoBeHnb (mMOBbILIEHHBII)
4. Ha pucynke 4 TNpuUBEIEHO CXEMaTHYECKOE M300paKEHUE COJHEYHOH CHCTEMBI.
[Tnanets! Ha 3TOM puCyHKe o00O03HaueHsl Luppamu. Bribepute HU3 NpHUBEIEHHBIX HIKE

YTBEPXKIACHUHN 06a BEPHBIX U YKAXKUTE UX HOMEpa.

Pucynok 4. Cxemaruueckoe n3o0paxenue CoJHEUHONH CHCTEMBI
1) ITnaneroii 4 sBnsiercs Benepa.
2) [Inanera 5 OTHOCUTCS K IUTAHETAM - TUTAHTaM.
3) Ilnanera 3 uMmeeT Ba CIIyTHHKA.
4) Tlepuon obpamenus BOkpyr CouHIIa TUIaHeT 7 U 8 MpaKTHYSCKH OJTMHAKOBHI.
5) Atmocdepa muaHeTsl 2 COCTOUT, B OCHOBHOM, U3 YTJIEKUCIIOrO Tasa.
5. [IlpouuraiiTe omnucaHue TIJIaHETBI M BCTaBbTE HA MECTO IPOIMYCKOB CJIOBA

(CJ'IOBOCO‘-ICTaHI/ISI) H3 MMPUBCACHHOT'O CITMCKA.
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ABnssce MJIaHEeTOM 1o yaajneHHOCTH oT ConHua, YpaH TpeTUil MO BEJIMYMHE B

Hamelt ComHeYHOU cucTteMe. JTa TUIAaHeTa OTHOCUTCS K . Atmocdepa YpaHa cocTouT

u3 . Ilo opbute Ypan nmBmkeTcs, Jie’ka Ha OOKy, ¢ BOCTOKa Ha 3amaa. Y

Vpana 27 cniytHukoB. [lepBrie ABa CIyTHHUKA, , B 1787 roxy oOHapyx i1

Yunbsam ['epiienb, nepBOOTKpHIBATENb Y paHa.
Cnucok cnos (cnogocouemaruii)
ceapbMmast a30T, YTICKUCIIBIN Ta3 U BOJIA

BOCbMast BOJIOPOJI, FeJIU, METaH

IUTAHEThI 36MHOU TPYTIITBI IUTAHEThI — TUTAHThI

Turanus u O6epon ®oboc u Jletimoc

6. YcraHoBHTE COOTBETCTBHE MEXK]y XapaKTepPUCTHUKAMU U Ha3BaHUEM T'PYIIIBI TUIaHET.

XAPAKTEPUCTUKHA HA3BAHMUME I'PYIIIIBI IIVTAHET
A) bonbioe paccrosiHue ot ConHua 1) [1nanersl 3eMHOM IpyIIIbI
b) Manas mioTHOCTB 2) [ImaHeTsl - TUTaHTBI
B) Masioe uncio CyTHUKOB WJIM UX OTCYTCTBHE
11 ypoBens (BbicOKMii)

7. PaccmoTtpute Tabnuiy 1, comepikaiiyro xapakTepucTuku riaHneT COoTHEUYHOM CUCTEMBI.

BBI6epI/ITe U3 IPUBCACHHBIX HHUKC YTBep)KI[eHI/Iﬁ osa BCPHBIX U YKAXKUTC UX HOMEPA.

XapaKTepl/ICTI/IKI/I njaaHeT CoJIHEeYHOH CHUCTEMbI

Tabnuua 1
HasBanue Cpennee Huametp Haknon Ilepuon [IepBas
TUTAHETHI paccTosiHue B paiioHe OCH BpalieHus | oOpamieHus BOKPYr | KOCMHYecKast
ot CoJHiia, a.e. JKBaTOpa, KM Counnia CKOPOCTb, KM/C
Mepkypuit 0,39 4879 0,01° 87,97 cyTok 2,97
Benepa 0,72 12104 177°18’ 224,7 cyTok 7,25
Semusa 1,00 12 756 23°27’ 365,3 cyTok 7,89
Mapc 1,52 6794 25°11' 687 cyTok 3,55
IOnurep 5,20 142 984 3°05’ 11 ner 315 cyrok 421
CarypH 9,58 120 536 26°44' 29 ner 168 cytok 25,0
Ypau 19,19 51118 97°46' 84 rona 5 cytok 15,7
Henryn 30,02 49 528 28°48' 164 rona 290 cytok 17,5
1)  OOBem Mapca B 1Ba pa3a MeHbIIIe 00beMa 3eMITH.
2) Btopas kocMmuyeckas CKOPOCTh ISl KOCMHUYECKOro Kopabns BOmm3u CartypHa

cocTaBisieT nmpumepHo 17,7 km/C.

3)  OpOurta Benepsl HaxoauTCs MPUMEpHO Ha paccTossHuK 160 MutH. kM oT ColHIa.

4)  Ha CarypHe MOXeT HaOJI0AaThCsl CMEHA BPEMEH ToJ1a.

5) IlnaHeThl — TUTaHTHI ObICTPEE BPAIIAIOTCS BOKPYT CBOCH OCH, YeM ILJIAHETHI 3€MHOM
TPYIIIBL.
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2 BApMAHT
| ypoBens (6a30Bblii)

1. Tlo IMPUBCACHHOMY OIIMCAHHUIO OIIPCACIINTG HA3BaHUEC 00bexTa COTHEYHOM CHCTEMEL.

Oto Hebosbire HeOecHble OOBEKTHI, AUaMeTpbl KOTOpbiXx Oosiee 30 M, HO 3HAYUTEIHHO

MEHBIIIC pa3MepoB IJIaHET. BONBIIMHCTBO M3 HUX Bpamaercs BOKpyr CoiHIIA Mexay opoutaMu

Mapca u FOnurepa.

2. OHpe,HeJ'II/ITB Ha KaKOM paCCTOAHHU OT ComnHna B MIIH. KWJIOMCTpAaxX HAXOJHUTCA Op6I/ITa

Mepxkypusi, eciiu cpeqHee pacctosinue Mmexry Mepkypuem u Connuem pastao 0,39 a.e.

3. Ompenenuts yCKOpeHHE CBOOOIHOTO MAJCHHUS HAa MOBEPXHOCTH HEOECHOTO OOBEKTa,

eCIIU eTo CpeHuil panuyc paBeH 2634 kM, a Macca cocTapisieT 1,48-10% kr.

Il ypoBeHnb (mOBbILIEHHBII)

4. Ha pucynke 4 mnpHUBEIEHO CXEMaTHMYECKOE H300paKEHHE COJIHEYHOM CHCTEMBI.

[Inanetsl Ha »TOM pHCyHKe oO0Oo03HaueHbl LHU(pamMu. Bpideputre U3 NPUBEIECHHBIX HIKE

YTBEPKACHUI 084 BEPHBIX, U YKAKHUTE UX HOMEPA.
1) ITnaneroit 8 sBnsiercst HenryH.
2) [Inanera 6 OTHOCUTCS K IJIAHETAM 3€MHOW T'PYTIIIHI.
3) Temnepatypa Ha mianere 5 konebdnercs ot —70 °C go 0 °C.
4) [nanera 1 He UMEET CIIYTHUKOB.

5) [InoTHOCTH MIaHETH! 7 OJIM3KA K TNIOTHOCTH 3€MIIH.

5. [IlpouwmTaiiTe ommcaHue TUTAHETHI W BCTaBbTE HA MECTO MPOMYCKOB CJIOBa

(CHOBOCO‘IGT&HI/IH) H3 IIPUBCACHHOT'O CIIMCKaA.

BeHepa - IUIaHETa MO0 YAAJICHHOCTU OT COJ'IHI_Ia. Ona OTHOCHUTCS K

l'og Ha miaHere pnuTCcsS BCero okono 225 3eMHbIX cyTok. CyTku Ha

Benepe , UeM o]l Ha Iu1aHeTe. ATMocdepa MIaHEeThl COCTOUT MPEUMYILIECTBEHHO U3

Cnucox cnos (cnogocouemanuii)

BTOpas YIJIEKUCIIBIN Ta3
yeTBepTas MeTaH

IUTAHETHI 36MHOMU I'PYTIIIbI IUTAHETBHI — TUTAHTBI
Ha 18 qHelt gonbiie B 30 pa3 kopoue

6. VYcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEPHUCTUKAMHU M Ha3BaHUEM TPYIIIbI ITaHET.

XAPAKTEPUCTUKHN HA3BAHHUE I'PYIIbI IVIAHET
A) Bonpmiast I0THOCTb 1) [1naneTsl 3eMHOMN TPyMIIbI
b) bonbmme pa3mepsl 2) [1naneTs! - TUTaHTHI

B) MHoro criyTHHKOB
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7.

Paccmorpute Tabmmiy 2,

COZCPIKAIIYIO XapakTepuCTUKH TiaHeT CoaHeuyHon

cucTeMbl. BriOepuTe U3 MpUBEICHHBIX HIDKE YTBEPKACHUH 08a BEPHBIX U YKAKHUTE UX HOMEPA.

XapaKTepHCTI/IKI/I mjaaHeT CoJIHEeYHOH CHUCTEMbI

Tabnuua 2
HasBanue Cpennee Hunamerp Haxnon Ilepuon ITepBas
TUTaHETHI paccrosiHue B paiioHe OCH BpallleHUs oOpalieHus: BOKPYT KOCMUYECKast
ot ConHIa, a.e. | dKBaTopa, KM CouHiia CKOpOCTB, KM/C
Mepkypuit 0,39 4879 0,01° 87,97 cytok 2,97
Benepa 0,72 12 104 117°18' 224,7 cyTok 7,25
3emitst 1,00 12 756 23°27’ 365,3 cyTok 7,89
Mapc 1,52 6794 25°11 687 cyTok 3,55
IOnutep 5,20 142 984 3°05' 11 nmet 315 cyrok 421
CarypH 9,58 120 536 26°44' 29 net 168 cyTox 25,0
Ypan 19,19 51118 97°46' 84 roma 5 cyTok 15,7
Henrtyn 30,02 49 528 28°48' 164 roga 290 cytox 17,5
1)  OpbOurta Mepkypusi HAXOTUTCS Ha PACCTOSIHUU MpuMepHO 58,5 MitH. kM o1 CoJHIa.
2) Bropas kocMuueckass CKOPOCTh JUIS KOCMHYECKOro Kopabiiss BOaM3u BeHepsl

COCTaBIIsIET MpUMEpHO 16,6 KM/C.

3)

T'MI'aHTBI

4)
5)

S T o A e

. KOHTPOJIBHBIE BOITPOCBHI

Kaxkas mnanera camast nanekas ot Coanra?

Ha IOnuTepe moxeT HaOIr01aThCsl CMEHA BPEMEH Toj1a.

Yckopenne cBo6OJHOTO MajeHns Ha Mapce cocrasiser 3,7 m/c?,

Kaxkue 00bekThl BXOAAT B cocTaB COJIHEUHOU CUCTEMBI?
Kakue miaHeTsl OTHOCSTCS K TUIAHETaM 3€MHOU TPYIIBI?

Kakwue nmiaHeTbl OTHOCSTCS K IIJJaHEeTaM -TUTaHTam?

Kakas muranera CoTHEYHOH CHCTEMBI caMasi Topsiaast?

Kaxkas rutanera CojlHEUHOM CUCTEMBI caMas MaJIeHbKasA?

[Inanersl 3eMHOI Tpynmbl ObICTpee BpalllalOTCS BOKPYI CBOEW OCH, YEM IUIAHETHI-

43




4. KPUTEPUU OLUEHUBAHMUSA PE3YJIBTATOB BBIITIOJIHEHUS

IMMPAKTUYECKOM PABOThHI
BannbHas mkajia oleHKH NPAKTHYeCKOH padoThl
Tabmmma 3
Ne | IMokazaTeaun | BaJsibl
To4HOCTH U3MepeHUii M IPAaBUJILHOCTH PacyeToB
| ypoBens (6a30Bblii)
1 3ananue
1 ‘ Bepro onpeneneno HazBanne 00bekTa COTHEYHOW CHCTEMBI ‘ 1
2 3agaHue
2 | Bepao ompeneneno cpeanee paccrosHue Mexay ConmHIEM W 3aJaHHBIM HeOeCHBIM 1
00BEKTOM B MHJUTMOHAX KWJIOMETpax
3 3aganue
3 | BepHo nepeBezieH cpennuii paguyc HebecHoro oobekra B cucremy CU 0,5
4 | BepHO paccuMTaHO YCKOPEHHE CBOOOIHOTO MaIcHUS 0,5
Il ypoBeHns (moBbIIEHHBIH)
4 3ananue
5 | [IpaBuibHO yKa3aHbl 1B BEPHBIX YTBEPKACHUSI 2
[TpaBUIIbHO YKa3aHO OJHO BEPHOE YTBEPIKACHHUE 1
5 3amanue
6 | BepHo BcTaByieHBI BCE MPOMYINEHHBIC CIIOBA MIIH CIIOBOCOYCTAHMS 2
BepHo BCTaBJICHBI TOJBKO 2 TPONMYIICHHBIX CJI0BA MIIM CIIOBOCOUYCTAHUS 1
6 3apanue
7 | IloMHOCTBIO BEPHO YCTAHOBJICHO COOTBETCTBHE MEXAY XapaKTCPHUCTHUKAMH IUIAHET U 2
Ha3BaHWEM TPYIIIbBI ITAHET
[Tpu ycTaHOBIICHHH COOTBETCTBHS JIOMYINEHA OJTHA OITHOKA 1
111 ypoBeHb (BbICOKMIi)
6 3ananue
8 | [IpaBuibHO yKa3aHbI 1B BEPHBIX YTBEPKACHUSI 3
ITpaBWJIbHO YKAa3aHO TOJILKO OJTHO BEPHOE YTBEPXKJICHHE 15
KauectBo oopmiieHus1 NPAKTHYECKOIl paboThI
9 | Oruer oopMiIeH aKKypaTHO C y4eTOM TpeOOBaHUN K O(GOPMIICHHIO U BKIIIOYACT BCE 2
HEOOXOMMBIE CTPYKTYPHbIE KOMIIOHEHTHI
Otuer OPOPMIICH HE COBCEM AaKKypaTHO C Yy4eToM TpeOOBaHUH K O(GOPMIICHUIO H 1
BKJTIOYACT BCE HEOOXOAMMBIC CTPYKTYPHBIE KOMIOHCHTBI
OtueT oQopMIICH aKKypaTHO € Y4ETOM TpeOoBaHHUH K 0(OPMIICHHIO U BKIIIOYAET HE BCE 1
HEOOXOMMBIE CTPYKTYPHbIE KOMIIOHEHTHI
OTtueT 0OpPMIICH HE aKKYPaTHO C yYETOM TpeOOBaHMM K 0(hOPMIICHHIO U BKIIIOYAET HE 0
BCE HEOOXOIUMBIE CTPYKTYPHBIC KOMITOHEHTHI
CBO€eBpPEeMEHHOCTD CIA4YH 0TYETA M0 MPAKTUYECKOIi padoTe
10 | IMpakTuueckas paboTa cllaHa B CPOK 2
[MpakTudeckas padoTa ciaHa Mo3Ke YCTAHOBICHHOTO CPOKa 0
YcTHbIE OTBETHI HA KOHTPOJIbHBIE BOPOCHI
1 Bompoc
11 | Ha3BaHbl Bce OOBEKTHI, KOTOPBIE BXOJAT B cocTaB COTHEYHOW CHCTEMBI 1
HasBano nonoBrHa 00bEKTOB, KOTOPBIE BXOST B cOcTaB COTHEYHON CHCTEMBI 0,5
2 Bompoc
12 ‘ BepHo nepeunciieHsl M1aHeThl 36MHOM TPpyIIIbI ‘ 1
3 Bompoc
13 ‘ BepHo nepednciieHsl BCe MIIaHEThI - TUTaHThI ‘ 1
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4 Bompoc

14 ‘ IIpaBunsHO Ha3BaHA camas Aayekas mranera oT CoHIa ‘ 1
5 Bompoc

15 ‘ [IpaBwisHO Ha3BaHa camasi ropsiuas rraHneta COJTHEUHOM CUCTEMBI ‘ 1
6 Bompoc

16 ‘ [IpaBuibHO Ha3BaHa camas MajieHbKas raHeTa COJTHEYHON CHCTEMBI 1

Hroro: 22

IIxaya oueHKH 00Pa30BaATENbHBIX J0CTHKEHU

Tabmuia 4
[IporeHT pe3ynbTaTHBHOCTH OrieHKa YpOBHS MOATOTOBKH
(TTpaBMIIHHBIX OTBETOB) Oayut (0OTMETKA) BepOaIbHBIN aHaJIoT
22-19 dannos 5 OTIIMYHO
18-15 Gayos 4 XOPOIIO
14- 11 Gannos 3 YAOBJIETBOPUTEIHHO
Memnee 11 Gamos 2 HEYJIOBJIIETBOPUTEIEHO

IIpakTHyeckas padora NeS

HccrenoBanue COJJHEYHOH aKTUBHOCTH

HEJIb PABOTbBI: 3akpenuth 3HaHHS O MPOSBIEHUU COJHEYHOM AKTUBHOCTH U €€
MEePUOJNYHOCTH, COBEPIICHCTBOBATh YMEHHUS  OMNpPENEeNsITh COJNHEYHYIO AaKTUBHOCTH IO
n3o0paxeHussM CoJHIA C COTHEYHBIX KOCMUYECKUX 00CepBaTOPUI.

st popMupoBaHusl yMeHUI 00y4YalOIMIiCs 10JI7KeH 3HATh MOHATHA. COJIHEUHOE IISTHO,
BCIIBIILIKH, TPOTyOepaHiibl, uncia Boibga, conHeuyHas akTHBHOCTb.

B pe3syabTtate BbINOJHEHHsI PA0OTHI O00yYAIOIIMICH MOJIKEH YMEThb: OIpPENCIATh I10
Ta0JIMYHBIM JAHHBIM C TMOMOIIBI0 YKcia Bonbda ypoBeHb COTHEUHON aKTHBHOCTH; PAaCCUMUTHIBATH
yucio Bonsda o dotorpadusm CosHia; onpenensTh TUHEHHbBIE pa3MePbl COJTHEYHOTO TSTHA TI0
dbotorpaduu; mo Qororpaduu OlEHUBATH pa3Mepbl MpOTyOepaHIlla; JenaTh BBIBOJILI Ha OCHOBE

IKCIICPUMCHTAJIbHBIX JTaHHBIX.

1. TEOPETUYECKHI MATEPUAJI 11O TEME IPAKTUYECKOM PABOTBI

YBaxkaemble CTYIEHTbI, [JIsl YCHENIHOTO BBIMOJHEHUS] MPAKTHYECKOH pPadoThl Bam
He00X0IMMO Y4ecTh CJIeAYIIYI0 HHPOPMAIHIO:

ConHeuyHas aKTHUBHOCTh XapaKTEPHU3yeTCs PA3NUYHBIMUA TMPOSBICHUSMU: TISTHA, BCIBIIIKH,
npoTyOepaHIlbl, KOpoHATbHBIE BEIOPOCH. CoTHeYHbIe MATHA — O0JACTH C CUIBbHBIM MAarHUTHBIM
mmoJieM 1 0oJjiee HU3KO# TeMrieparypoii. CHIIbHO€ MarHUTHOE TIOJIe TISITHA ITOIaBIIIeT KOHBEKTHBHBIE
TEeUYCHHsI, TIPUHOCAIINE dHepruto u3 Heap CoiHIA, W TMO3TOMY Ta3 B IICHTPE ISITHA OCTHIBAcCT,

temneparypa nsatHa Ha Comnue 4000 K — 5000 K. Ho mosHbBI NOTOK SHEPruM COXpaHseTcs,
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MMOATOMY OKOJIO TISiITHA o0Opa3yeTcst ipKUid opeos ¢ Oosiee BBICOKOH Temmeparypoid, yem 6000 K.
Briepsslie nrmxenue nsareH Ha Connne Habmonan 'anuneii B 1612 rony.

B 1848 romy miBeiinapckuii actpoHoM Pynoned Bonbd mpemnoxuna MeTon perucrpanuu
COJTHEYHON AaKTUBHOCTH IyTeM mojcyéra KojuyecTtBa msiTeH. CTAaTUCTUKA COJHEYHBIX MSTEH
CBOJIUTCSL K MOJICYETY YHCIia TPYII MATEH, YKCIa BCEX ISTEH, BKIOYAs B TPYIIIbI U OJUHOYHBIE
nstHa. [lo pesynpTaTam mojacyeTa BeIYHCIseTCs yncio Bonbda:

W=10g+f Q)
raeW — uucno Bonbda;
g —4MCII0 TPy MSTEH;
f — uuco nsrex.

Ecmu cpeanee uncno Bonbda npebimraer 200 equHUI, a cpeHee KOTUYECTBO COJHEYHBIX
rpynn  Obuio  Oouibllie  JIeCATH, TO TaKUE TMapaMeTpbl COOTBETCTBYIOT JIOXE MaKCUMyMa
MATHOOOpa3oBaTeabHOU AestenbHocTH COMHIIA U MAaKCUMaIbHON COTHEYHON aKTUBHOCTH.

[To dororpadum MOXKHO ONpPENEITHTH pa3MEpPbl COJIHEYHOro NsATHA. st 3TOTO HAxOomsT

TUHEHHBINA MaciiTad gororpaduu mo ciexyromei Gopmye:

_ D¢

u=2 @

o o KM
rJie L — JUHEHHbIN MaciTad, —;
MM

D¢ —nmnamerp Connua, Kwm;
dc—dororpaduueckuii tuameTp u3odpakerus CoIHIIA, MM.
JluameTp COJHEYHOro IMATHA, C y4eTOM JIMHeiiHoro macmraba Qortorpadguu omnpenensercs
CJIEIYIOIIUM 00pa3oMm:
D, =d;"p, 3
I'ne Dy — AamMeTp COTHEYHOTO IMSITHA, KM;
dn — quamerp GoTorpadhuueckoro H300paKEHHs: COTHEYHOTO TATHA, MM.

CosiHeuHasi aKTUBHOCTh XapaKTepU3yeTCsl TaKKe MHTEHCUBHOCTBIO MPOTYOEpaHIIEB, BHICOTA
BBIOPOCOB KOTOPBIX MOXKET ObITh M3MepeHa Ha (ororpadusx, a 3aTeM BBIYKCICHAa B paguycax
Connana unu kunoMmerpax. [Iporybepaniipl — orpoMHbIe MO0 00beMy oOJlaka ra3a, Macca KOTOPBIX
MOJKET JIOCTUTaTh MWIIHApA0B TOHH. Ilo dororpaduu MoXKHO OLEHHUTH pa3Mepsl NPOTyOepaHLeB
0 ¢ Y4eTOM JIMHeHHoro MacmTaba gororpaduu:

H,=h,-u 4)
I'ne Hy — BBICOTA IpoTyOEpanIia, KM;
hn, — BeIcOTa (hoTOrpadruecKOro H300paKEHHS TPOTYOEpaHIIa, MM.
Yucno mATeH U MpoTyOepaHIleB, YacToTa M MOIIHOCTh Bembliiek Ha CONHIIE MEHSIOTCS C

OHpCHeHeHHOﬁ, XOTA U HC OUYCHb CTpOTOf/'I NEpUOANYIHOCTBIO — B CPCAHEM ITOT IICPUOJ COCTABIIACT
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11,2 roma. OTmewaeTcs ONpeaeTeHHAas CBA3b MPOLECCOB KU3HEACSATEILHOCTH PACTCHUN U
JKHUBOTHBIX, COCTOSAHHUA 3I[OpOBB$I JHOI[GI;'I U MIOIrogHO — KIMMAaTHYCCKUX aHOMaJII/If/'I C ypOBHeM
COHHC‘IHOﬁ AKTUBHOCTH, OJHAKO MCXaHH3M BOSHGP’ICTBHH OTUX HpOI_[eCCOB Ha 3€MHBIC SIBJICHUA CIIC

HE BIIOJIHE SICCH.

2. AJITOPUTMIIO BBIITOJTHEHUIO MIPAKTUYECKOI'O 3AJJAHUSA
3anaHne K NpaKTHYecKO padoTe: pemuTh 4 3a7a4u pa3IMuyHOTO YPOBHS CJIOXKHOCTU HA
oTpe/ieNIeHUE COTHEYHOU aKTUBHOCTH.
| ypoBeHb (6a30BblIii)
1. C nomomikto TaHHBIX TAOMUIEI 1 TpoaHATM3UPOBAThH CpeIHEMEC YHbIE ynciia Bonbda ¢

1997 mo 2017 roxaml (manubie ¢ caiita: http://meteo-dv.ru/geospace/AverageMonthW). Oteeruts

MUCHbMEHHO Ha CIIEYIOIINE BOMPOCHL:

° B xakoMm romy Habmroganach camasi BhICOKasi CpefHsisi ToJoBas akTUBHOCTh CoOJHIIA B
nepuoj ¢ 1997 o 2017 roapr?

° B kakom rony HaOnroganack camasi HU3Kasi CpeHssl rofoBas akTuBHOCTh CouHia?

° [Tepeunciuth natel (MecsI] ¥ rof), koraa uncio Bonbda npepsimano 200 equHUI.

° C kakoll NEepUOJUYHOCTHIO B CPEAHEM II0 JIAHHBIM TaOJUIBI WM3MEHSAETCS YHCIIO
Bonbda?

Cpennemecsiunbie uncia Boansga B mepuoa ¢ 1997 roga no 2017 rox
Tabmuma 1

I'og | SluB | ®eB | Maprt | Anp | Mait | Uross | Urone | ABr | Cen | Okt | Hos6 | ex | Cpennee
3a roj

2017 | 236 | 22,1 | 156 | 305 | 14,7 18 14,6 25 423 | 12,9 54 6,4 19,68

2016 | 50,5 | 56,1 | 40,9 | 393 | 489 | 174 | 321 | 513 | 374 | 29,1 | 224 | 17,1 36,88

2015 | 101,3 | 70,7 | 61,7 | 726 | 832 | 77,4 68,4 62 72,5 | 59,6 | 61,9 | 54,1 70,45

2014 | 126,7 | 175 142 130 | 116,8 | 107,8 | 114,4 | 106,2 | 1296 | 92,1 | 101,3 | 120,2 | 121,84

2013 | 989 | 60,1 | 82,1 | 1134 | 1259 | 80,2 | 86,2 | 90,2 55 | 127,2 | 125,7 | 118,3 | 96,93

2012 | 914 | 50,1 | 775 | 845 | 994 | 895 99,6 86 84 735 | 89,3 | 60,4 82,1

2011 | 32,2 | 535 | 81,1 | 81,7 | 62,2 | 555 66,7 66 | 106,4 | 119 | 133,1 | 106,4 | 80,32

2010 | 21,3 31 249 | 11,2 | 18,6 18 235 | 28,2 | 353 | 34,7 | 36,2 22 25,41

2009 | 28 2,5 0,8 13 4,1 6,6 51 0,4 4,9 6,6 7,7 15,8 4,88

2008 | 5,2 39 159 4,9 57 4,3 11 0 15 52 6,5 1,2 4,62

2007 | 28,2 | 17,2 9,8 6,9 198 | 20,7 15,6 9,9 4,6 13 2,5 15,9 12,7

2006 | 26,7 5,3 21,2 | 552 | 396 | 24,4 231 | 228 | 252 | 158 | 315 | 22,2 26,08

2005 | 52 43,4 41 41,5 64 59,8 68,7 | 656 | 39,2 | 13,1 | 32,2 | 62,7 48,6

2004 | 623 | 776 | 809 | 593 | 773 | 776 | 878 | 69,5 50 779 | 70,6 | 34,7 68,79

2003 | 150 | 89,4 | 119,7 | 1143 | 89,6 118 | 132,8 | 1143 | 82,6 | 1189 | 103 | 757 | 109,02

2002 | 189 | 194,55 | 153,1 | 184,9 | 204,1 | 146 | 18355 | 191 | 206,4 | 153,9 | 159,8 | 144,8 | 176,75

2001 | 1425 | 131 | 166,7 | 163,5 | 135,1 | 196,7 | 124,6 | 159,4 | 229,4 | 197,3 | 178,6 | 2155 | 170,19

2000 | 146,2 | 161,9 | 203,6 | 188,2 | 189,1 | 190,2 | 238,3 | 167 | 157,8 | 138,9 | 149,7 | 146 173,08

1999 | 94,3 | 93,4 | 100,4 | 92,2 | 140,5 | 208,3 | 169,2 | 1354 | 109,1 | 167,3 | 199,3 | 123,5 | 136,07

1998 | 51,8 | 536 | 818 | 745 | 742 | 935 | 942 | 1192|1193 | 76,7 | 99,4 | 120,3 | 88,21

1997 | 8,7 113 | 13,7 | 245 | 296 | 22,1 16,3 | 35,8 | 59,3 33,6 | 535 | 58,2 30,55
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2. B 3aBucmmocTH OT HOMepa BapuwaHTa (Tabymma 2) paccuuTarh 4mcio Bombda mo
¢dororpadpusm Connua. CpaBHUTH C TaONMYHBIMH JaHHBIMH O uyucie Bomibda 3a 3TOT mepuon.
CrnenaTb BBIBOJ O MPOSIBICHUSAX COJIHEYHOW akTUBHOCTHU. [lo pesynpTaTaM mojcueTa 3amoHUTh
Tabnuny 3.

®ortorpapuu CosHa
Tabnuua 2
Howmep Bapuanra Jata
1 16 suBaps 2005 rona
2 4 nexabps 2006rona
3 13 Hos16ps 2011 roga

PesyabTarhl noacuyera yuciaa Boasga
Tabnuna 3

YUCIIO TPYIII MSITCH BriBox 0 cTEneHN COTHEYHOMH
yucio mareH fluncno Boneda W
g aKTUBHOCTH

Jarta

2005/01/16 14:24 2006/12/04 08:00
Pucynoxk 2. 16 suBaps 2005 rona u 4 nexadps 2006rona
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Pucynok 3. 13 Host6pst 2011 roga

Il ypoBenb (moBbIIIEHHBIIH)

3. Onpenenuth JUHEHHBIC AUAMETPHI a) CaMOro 0O0JbIIOr0 U 0) caMOro MaJileHbLKOI0

COJIHEYHOTO IsTHA (BMecTe ¢ noiyTeHbto) 9 nexadps 2010 roga (pucyHok 4). CpaBHUTH pazMephl

9TUX TATEH ¢ pasmepamu 3emau. Craenate BbIBOA. uametp 3emmnu coctamisieT D, =12742 kwm,

nuHeinHbIH quamerp Connna D,.=1,39- 106 km. PesynbTathl 3aHecTr B Tabnuily 4.

Pe3yabTarbl H3MEepeHHH U BBIYUCICHUM

MM

MM

Tabauma 4
Juametp JluneiinbIil MacTab Huametp
¢dotorpaduieckoro ¢dororpadun (ororpadpuueckoro Huamerp D,
N n3o6paxenus Comana de, M= u306paxkenus nstHa dy, H’m;:; Dy, D.
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Pucynoxk 4. 9 nexabps 2010 rona

4. Tlo ¢ororpadhun (pucyHOK 5) OLEHHTH pa3Mepbl CaMOro KPYIHOTO MpPOTyOepaHIa.

CpaBHUTB pa3Mepbl IPOTyOepaHIla ¢ JUaMeTpoM 3eMIIM U CO CPEAHUM PacCTOSIHUEM OT 3eMJIU 10

Jlynsl. Cpennee paccrosHue ot 3emuu 10 Jlynsl R,,; =384000 kM. Pe3ynbraTsl 3aHecTy B TaOIUILy

5.
Pucynok 5. I[Ipory0epanen
Pe3yabTarhl M3MepeHnil U BbIYMCJICHU T
Tabmmna 5
JIuHelHpIM MaciTad Bricora BricoTa
naMmeT
)i\ p (dotorpadumu, (boTorpaduyeckoro npory6epania Hy, kv| oy

¢dororpaduyeckoro i n300paKeHus n Hy

M300paKEHHs KM npory6epanna hy, D, R,

Connna dc, MM MM MM
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3. KOHTPOJIBHBIE BOITPOCBI

1 Kak nposBisercs coiHeuHasi akTUBHOCTb?

2 UTo Takoe CONHEUHOE NATHO?

3 Kakyto Temriepatypy UMEET COJIHEYHOE NSATHO?

4,  Kak paccuutsiBaetcs yncio Boiabsda?

S) KakoBa B cpeiHeM NEPUOAMYHOCTb COITHEYHOW aKTUBHOCTH?

6 Urto Takoe npotyOepaHen?

7 Kaxkue siBnenust Ha 3emJie CBsI3aHbl C COJIHEUHON aKTUBHOCTHIO?

4. KPUTEPUU OLIEHUBAHMUS PE3YJBTATOB BBIIIOJTHEHUS IPAKTUYECKOM

PABOTDI
BannbHas mkajia oleHKH NPAKTHYeCKOH padoThl
Tabmuma 6
Iloka3zarean | baabl

To4YHOCTh N3MepeHu H NPABHJIbHOCTh PACYeTOB

| ypoBeHb (Da30Bblii)

1 3aganmue

1 | BepHo Ha3BaH roj, B KOTOPOM HaOJroganach caMas BBICOKAs CPEIHSS IoJ0Bas aKTHBHOCTD 0,25
Comnna B nepuoa ¢ 1997 roga o 2017 roast
2 | BepHo Ha3BaH ToJ, B KOTOPOM HaOJIONANACh camas HH3Kas CPEIHss I'OIOBas aKTHBHOCTh 0,25
CoiHma
3 | Ilepeunciiensl Bce nathl, korna yncio Bombgha npessimano 200 equHwMIT 0,25
4 | BepHO 1O JAaHHBIM TaOJHIIBI ONPENENIeH MEPUOJl, C KOTOPHIM B CPETHEM H3MEHSJIOCH YHCIIO 0,25
Bonsda
2 3aaHue
5 | BepHo onpeneneHo Yuciio rpym niaTeH g 0,25
6 | Bepno ompezneneno yucio mateH f 0,25
7 | Bepnuo mo dgopmyie (1) paccantano yucio Bombda 0,25
8 | BepHo caenaH BBIBOJI O CTETIEHU COTHEYHON aKTHBHOCTH 0,25
Il ypoBeHsb (1IOBBILIEHHBII)
3 3aganue (a)
9 | BepHo usMepeH nuHelkoi quamerp potorpadudeckoro mzodpaxenus ConHia 0,4
10 | BepHo paccunTaH JuHEHHBIH MaciuTal goTtorpaduu no popmyse (2) 0,4
11 | BepHo M3MepeH JUHEHKOH tuamMetp GoTorpadudeckoro n300pakeH s OOJIBIIOro MATHA 0,4
12 | Bepao o ¢opmyie (3) paccuntad quaMeTp OOJIBIIOTO COJIHEUHOTO MATHA 0,4
13 | BepHO paccuMTaHO BO CKOJIGKO pa3 JuaMeTp OOJNBIIOro IMATHA OTIWYaeTCs OT JraMeTrpa 0,4
3emun
3 3amanmue (0)
14 | BepHo M3MepeH JUHEHKOH tuametp Gororpaduyeckoro n300paskeHusi MAJICHBKOTO TISITHA 0,4
15 | Bepso o ¢opmyie (3) paccunTad AHaMeTp MaJCHBKOTO COJHEYHOTO MATHA 0,4
16 | BepHo paccunmTaHO BO CKOJBKO pa3 JMAMETP MAJCHBKOrO ISITHA OTIMYAETCSl OT AWaMeTpa 0,4
3emun
17 | BepHo caenaH BbIBOJ 0 pa3Mepe OOJIBIIOro COMHEYHOTO TsITHA 0,4
18 | BepHo ceaH BRIBOJ O pa3Mepe MAIEHBKOTO COJTHEUHOTO IISATHA 0,4
4 3apanue
19 | BepHo u3meper guametp dotorpadudeckoro m3odpaxenus CoyHia 1/3
20 | BepHo paccunTaH THHEHHBIA MacmTad GpoTorpaduu 1/3
21 | BepHo n3mepena IuHEHKO# BbicoTa (hoTorpaduueckoro n3odpaxenus nporyoepaniia hy 1/3
22 | BepHo paccunTana BeICOTa MPOTyOepaHia mo dpopmyie (4) 1/3
23 | BepHo mpoBeeHO CpaBHEHHE Pa3MEpOB MPOTYyOEpaHIla ¢ JHaMeTPOM 3eMITH 1/3
24 | BepHO npoBeJieHO CpaBHEHUE pa3MepoB MpoTyOepaHiia ¢ paccTostHUEM OT 3emutn 10 JIyHBI 1/3
KaudecTB0o 0opmiieHHsI TPAKTHYECKOH padoThl
25 | Otuer odopMIIeH aKKypaTHO C y4eToM TpeOoBaHMi K OGOPMIICHHIO W BKJIIOYAET BCE | 2
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HEOOXOIMMBIC CTPYKTYPHBIC KOMITOHEHTHI
OTtuer ohopMIIEH HE COBCEM aKKypaTHO C y4eTOM TpeOOBaHWU K O()OPMIICHHIO U BKIIFOYAET 1
BCE HEOOXOIUMBIC CTPYKTYPHBIC KOMITIOHEHTEI
OTtueT oopMIIEH aKKYpaTHO C y4eTOM TpeOOBaHUI K 0pOPMIICHHIO U BKIIIOYAET HE BCE 1
HEOOXOIUMbIE CTPYKTYPHbIE KOMITIOHEHTBI
OTueT opopMIIEH HE aKKYPATHO C yUETOM TPpeOOBaHUH K O(POPMIICHHUIO U BKJIIOYAET HE BCE 0
HEOOXOIMMBIC CTPYKTYPHBIC KOMITOHEHTHI
CB0eBpeMEHHOCTh C/Ia4M 0TYETA M0 MPAKTHYeCKOii pagoTe
26 | IlpakTryeckast paboTa caHa B CPOK 2
[IpakTHueckas paboTa cJaHa MO3Ke YCTAaHOBJICHHOTO CPOKa 0
YcTHBIE 0TBETHI HA KOHTPOJIbHBIE BOIPOCHI
1 Bompoc
27 ‘ BepHo Ha3BaHBI BCe MPOSBIICHUSI COTHEYHOW aKTHBHOCTH ‘ 1
2 Bompoc
28 ‘ BepHo maHO onpesienieHre COTHEYHOTO TISTHA ‘ 1
3 Bonpoc
29 ‘ IIpaBuibpHO Ha3BaHA TEMIEpPATypa COMTHEUHOTO MATHA ‘ 1
4 Bompoc
30 ‘ IIpaBmibHO 3anucana GopMyiia s pacdera unciia Bombsga ‘ 1
5 Bompoc
31 ‘ [IpaBuibHO Ha3BaH MEPHO, YepPe3 KOTOPHIH COMHEUHAS aKTUBHOCTh B CPEIHEM ITOBTOPSICTCS ‘ 1
6 Bompoc
32 ‘ JlaHo BepHOe onpeenieHne NpoTyoepaHa ‘ 1
7 Bompoc
33 ‘ BepHo niepeunciieHb! SBICHUS Ha 3eMIie, KOTOPBIE CBSI3aHbBI C COJTHEYHON aKTUBHOCTHIO 1
Hroro: 19
Ixajna oneHKH 00pa3oBaTeJbHBIX JOCTHKEHUI
Tabmuma 7
[IpoteHT pe3ynbTaTHBHOCTU Or11eHKa YpOBHS OJITOTOBKH
(TpaBUIIBHBIX OTBETOB) Oasut (oT™MeTKa) BepOaIbHBII aHAJIOT
19-17 Gannos 5 OTIMYHO
16-14 Ganos 4 XOpOIIOo
13- 10 6amnoB 3 YIOBJIETBOPHUTEIHHO
Memnee 10 Gayios 2 HEYJIOBJICTBOPUTEIILHO
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