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1. IMosicHUTeAbLHAA 3aNMHUCKA

Meronnyeckue yka3aHHs IO BBIIOJHEHUIO IPAKTHYECKUX pPabOT Mo y4yeOHOM
JTUCITUTIINHE «ACTPOHOMHUS» pa3paboTaHbl B COOTBETCTBUU C paboyeil mporpamMmoin yueOHOMH
JUCLUIUIMHBL U MpEeJHAa3HAYEHbl Ui NpUOOpETeHHs] HEOOXOAUMBIX NMPAKTHUECKUX HAaBBIKOB U
3aKpeIUICHUS] TEOPETUYECKUX 3HAHUH, MOTYYEHHBIX OOYYAIOIUMUCS TPU H3YUYECHUH Y4eOHOM
JUCLHUIUIMHBL  «ACTpOHOMUSI», O0OOOIIEHHMs M CHCTEMAaTHU3alMd 3HAaHUM Hepes  3a4eToM.
Metoanueckie yKazaHHs IpenHazHaueHbl s oOydaroummxcs crenuansHoctu  08.02.09
MoHTax, Halmajgka M SKCILTyaTalMs 3JEKTPOOOOPYIOBAaHUS IMPOMBILIUIEHHBIX U T'PaXIaHCKUX
3/1aHUM.

VYuyebHasg AucLUIUIMHA «ACTPOHOMMS» sIBII€TCSl 00lieo0pa3oBaTeabHON y4eOHOM
JUCLUIUINHOM, M3ydaeTcs Ha 1 Kypce M IpU €€ M3YYEHUU OTBOAMUTCA 3HAYUTEIBHOE MECTO
IPAaKTUYECKUM HaBbIKaM, KOTOpbIe (POPMUPYIOTCS IPU OCBOCHUH AUCLUILINHBI.

B kauecTBe 0053aTENBHOTO NS W3yYEHHs YYEOHOM AMCHUIUIMHA «ACTPOHOMHUS
BKJIIOYAETCS B COZEp)KaHUE MPOrpaMMbl BBINOJIHEHUE MPAKTUYECKUX PaldOT, HAIIPABICHHBIX, B
TOM YHMCIJIE HAa M3Y4YEHHUE JOCTH)KEHHH COBPEMEHHOW HAayKH M TEXHUKH, (POPMHUPOBAHHE OCHOB
3HaHUM O MeTojax, pe3yibTaTax MCCIeJOBaHUM, (QyHIaMEHTaJIbHBIX 3aKOHAX IPHUPOJbI
HeOecHbIX Ten. Hapsimy ¢ gpyrumMu  ydeOHBIMH  TUCHMIUIMHAMHU €€ H3ydeHHe Oyner
CHocoOCTBOBaTh  (POPMHUPOBAHUIO  €CTECTBEHHOHAYYHOW  TIPaMOTHOCTM U Pa3BUTHUIO
MIO3HABATEJBHBIX CIIOCOOHOCTEN 00yYarOIINXCAL.

OcBoenne copepkaHusi y4yeOHOM  JUCUUIUIMHBI  «ACTPOHOMHS»  OOecreunBaeT
JOCTIDKEHUE 00YUaIOIIMMUCS CIICAYIOIINX pe3yibmamos:

JUYHOCHBIX

— POCCHICKYIO IPaKJAaHCKYH0 MJAECHTUYHOCTb, MATPUOTU3M, YBa)KEHHE K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTH mepen PoamHON, ropaoctu 3a CBOM Kpai, cBow Ponuny,
OPOLUIOE M  HACTOALIEE MHOTOHAMOHANBHOrO  Hapojza Poccum,  yBaxkeHue
roCy/1apCTBEHHBIX CUMBOJIOB (rep0, iar, TMMH);

— c(pOpPMHUPOBAHHOCTb OCHOB CaMOpa3BUTUS U CaMOBOCIUTaHUS B COOTBETCTBUHM C
00111e4esI0OBEeYECKUMH IEHHOCTSIMU M UealaMU TPaKAaHCKOTO0 00IIecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

— HpPAaBCTBEHHOE CO3HAHHE U TIOBEJCHHE HAa OCHOBE YCBOECHHS OOIIEUYEIOBEYECKUX
LIGHHOCTEH;

— TOTOBHOCTh M CIIOCOOHOCTb K OOpa30BaHHIO, B TOM YHCJIE €aMOOOpa3oBaHHIO, Ha
HPOTSDKEHUM BCEH JKU3HM; CO3HATENIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOpa30BaHMIO
KaK yCIIOBHUIO YCIEUTHOM MpodeccuoHaIbHOM 1 O0IIECTBEHHOM eI TEIbHOCTH;

— OCO3HaHHBIN BBIOOP Oyaymieil mpodeccun U BO3MOXHOCTEH peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

— OTHOUICHHE K MPO(eCcCHOHANBHOM JeATEIbHOCTH KaK BO3MOXXHOCTH Y4acTHUs B PELICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX ITPOOIIEM;

— c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOrO MBIIUICHUS, TMOHWMAaHUS BIMSHHUS COLIMAIIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TPUPOJHOM U COLMAIBHOW CpElbl;
PUOOPETEHHUE OIBITA FKOJIOTO-HANPABIECHHON JESTEIbHOCTH.

MemanpeomemHuix

- YMEHHE CaMOCTOATEIbHO OIpEAesATh LENH JEATEIbHOCTH U COCTAaBJIATH IUIAHBI
JESATEIBHOCTH; CAMOCTOATEIBHO OCYHIECTBIIATH, KOHTPOJIMPOBaTh M KOPPEKTHUPOBATH
JeSITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JJOCTUKEHHS TOCTABIEHHBIX
Heneil W peanu3aliM IUIAHOB JIGATENIBHOCTH; BBIOMPATh YCIEUIHbIE CTpaTerdd B
pa3IMYHbIX CUTYaIUsX;

- YMEHHME TPOIYKTHBHO OOLIaTbCs M B3aUMOJCHCTBOBaTH B IPOLIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBaTh IMO3ULUU JAPYTUX YYACTHUKOB JESTENbHOCTH, 3(PPEKTUBHO
pasperatbh KOH(QIUKTHL;

- BJAJICHHE HaBbIKAaMHU II03HABATENIbHOM, Yy4eOHO-MCCIEeN0BAaTENbCKOW U MPOEKTHOMN
JIeSITeIbHOCTH, HABBIKAMU pa3pellieHuss MpoOjieM; CIOCOOHOCTh M TOTOBHOCTh K
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CaMOCTOSITEIBHOMY IIOMCKY METOJ0B DEIIEHUs NPAaKTHUECKUX 3a/lad, HNPUMEHEHHIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

-~ TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENBbHOM HH(OPMAIIMOHHO-TIO3HABATEIbHOM
NESTENIbHOCTH, BIIAJICHME HaBbIKAMU I[IOJIy4€HHUS HE0OXoIuMoil HHpopMaIu u3
ClIOBapel pa3HbIX THUIIOB, YMEHHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uH(pOpMalii, KpUTHUECKU OLICHUBATh U HHTEPIPETUPOBATh HHPOPMAIIHIO, TOTy4aeMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

- YMEHHE HCMOJIb30BaTh CPeACTBA UH(POPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHMA
B pEHICHUMH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C
coOnmrofeHreM  TpeOOBaHWUN  DPrOHOMHUKH, TEXHUKH  OE30MACHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0€30I1aCHOCTH;

- yMEHHUE ONpeAeNsaTh Ha3HaYeHHE U (QYHKIIUU PA3TUYHBIX COI[MAIbHBIX HHCTUTYTOB;

-~ YMEHHE CaMOCTOSITEIbHO OLICHUBATh U IPUHUMATh PELIEHUS, ONPEAEISIOUINE CTPATETHUIO
MOBE/ICHHUS, C YIETOM T'PaXXIaHCKUX U HPAaBCTBEHHBIX IIEHHOCTEH;

- BJAJICHUE S3BIKOBBIMHM CPEJCTBAMHM - YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BATh aJIeKBATHBIE S3bIKOBBIE CPE/ICTBA;

- BIIaJICHHE HaBBIKAMU IIO3HABATEIbHOH pe(IeKCHH KaK OCO3HAHHSA COBEPIIAEMBIX
JNEHCTBUII U MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAaHUM, 'PAaHUI] CBOETO
3HAHMSI U HE3HAHUS, HOBBIX [T03HABATENbHBIX 3a/1a4 U CPEJICTB UX TOCTUKEHUSI.
npeomMemHubLx

— chOpMUPOBAHHOCTH MpPEACTaBICHUN 0 cTpoeHur COTHEYHON CUCTEMBI, SBOJIIOINH 3BE3/1
u BceneHnHol, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoi;

— TIOHMMaHHWE CYHUIHOCTH HabroaeMbIX BO BeeneHHol sBeHMil;

— BJaJIeHHE OCHOBOMOJATAIOIIMMU aCTPOHOMHUYECKUMHU MOHSATHSAMH, TEOPHUIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSMH, YBEPEHHOE II0JIb30BAaHUE ACTPOHOMHYECKONW TEPMHUHOJIOTUEN U
CUMBOJIMKOI;

— chOpMUPOBAHHOCTh TMPEACTABICHUI O 3HAYEHUH AaCTPOHOMUU B MPAKTUYECKOM
JIESITEJIbHOCTH YEJIOBEKA U JaJIbHEHIIIEM HayYHO-TEXHUYECKOM PAa3BUTHUH;

— OCO3HaHUE POJM OTEYECTBEHHOM HAyKHM B OCBOECHHUU U HCIIOJb30BAHUU KOCMHUYECKOIO
IPOCTPAHCTBA M Pa3BUTHH MEXIYHAPOJAHOTO COTPYIHHUYECTBA B 3TON 00JIACTH.
Metoauyeckue yka3aHUS COJIEp)KaT MaTepHalbl MPAaKTHUYECKUX 3aHATUH IO JBYM

OCHOBHBIM pa3zieiaM acTpoHomuu: paszaen 2 «lIpakTudeckre OCHOBBI aCTPOHOMHMY; pa3ael 3.
«Ctpoennie COJIHEUHON CUCTEMBIY.

Beimonnenne oOydaromuMMucs NpPAaKTHYECKUX  paboOT  HampaBieHO Ha 000O0lIeHue,
CUCTEMAaTH3allMIo, YIIyOJeHue, 3aKpelyieHHEe TMOJIYYeHHbIX TEOPETUYECKUX 3HaHWM 1o
KOHKPETHBIM TeMaM y4eOHO! AUCIUILINHBL; (POPMHUPOBAHUE OOIIUX KOMIIETEHIIHH.

[IpakTHueckue 3aHATHS IO aCTPOHOMUU MPOBOJATCS B KaOMHETe 00111e00pa3oBaTeabHOM
yueOHOM TUCIUIITUHBI «DU3uKay.

KoHTponb u oneHka pe3yabTaTOB BBINOJIHEHHS OOy4YaloIIMMUCS NMPAKTUYECKUX padoT
HaIpaBJICHbl HAa TPOBEPKY YCBOEHUS OCHOBHBIX 2JIEMEHTOB COJEpX aHHUS Kypca acTpOHOMUM,
OCBOEHUE YMEHMH, HAaBBIKOB, pa3BUTHs OOMIMX KOMIETEHIMH, OMpeNes€HHBIX MPOrpaMMOi
yueOHOM TUCIUTUINHBI.

OneHky 3a BBINOJHEHWE 3aJaHUIl Ha MPAKTUYECKUX  3aHATHSIX BBICTABISIOTCS I10
nATHOANIIBHOM  CHUCTEME W YYMTHIBAIOTCS KaK IIOKa3aTelM TeKylled yCIeBaeMOCTH
oOydJaronuxcs.

IIpu peanmuzanuu  cojepkaHus  00Le0Opa3oBaTeIbHONM  y4eOHOM  AMCHUIUIMHBI
«ACTpOHOMUS» MaKCHUMallbHas ydyeOHasi Harpys3ka cocTaBiseT 39 yacoB, U3 HUX ayJIuUTOpHas
(oOs3aTenbHasA) yueOHast Harpyska — 39 yacoB, BKIIIOYas NpPaKTUYeCKHe 3aHATHS B oObeme 4
Yacos.



2. TpeGoBaHusi K BLINOJHEHHIO H 0()OPMIIEHH IO IPAKTHYECKOH padoThI

[IpakTrueckas paborta Mo y4eOHOW MUCHIMIUINHE «ACTPOHOMHUS» — HEOOJIBIION OTYeT,
0000maromuii mpoBeAeHHYI0 O0yJarommmMmcs padoTy, KOTOPYIO MPEICTaBISIOT ISl 3allUThI
npenogaBarento. K mpaktuueckuM paboTaMm HpeabsaBiseTcs psja TpeOoBaHUI, OCHOBHBIM M3
KOTOPBIX SIBJIIETCS TIOJIHOE, MCYEPIBIBAIOIIEEe ONUCAaHWE BCEH NPOJETaHHOW pPabOTHI,
MO3BOJIAIONIEE CYAMTh O TIOJNYUYEHHBIX pe3yibTaTax, CTENEHH BBHIMOJIHEHUS 3aJaHuil U
npodeCCHOHATIBLHOMN MOATOTOBKE 00YJaIOLIIXCS.

[IpakTueckre  pabOThl  BBIMOJHSIOTCS  OOy4YalOUIMMHUCS B ayAUTOPUU  IOJ
HETOCPEACTBEHHBIM PYKOBOJCTBOM IIPEINOAABATEINsl U MPH CTPOrOM COOIIOEHUN TpeOOBaHUI
0€30MacHOCTH U OXpaHbl TPYAA.

B otyer no mpakTuyeckoil paboTe BKIIOYAIOTCS CIEAYIOUINE MyHKTHI:

— 1enb paboThL;

— o00opynoBaHue;

— KpaTK{e TEOPETHUECKUE CBEICHNUS;

— OMHCaHWE YKCIEPUMEHTAIbHON YCTAHOBKU U METOAMKH SKCIIEPUMEHTA;
— DKCHEPUMEHTaJbHbIC PE3YJIbTATHI;

— aHalu3 pe3ylbTaToB paboTHI;

— BBIBOJIBI.

Tpebosanus k cooepicanuro omoenbHbIX Yacmeti omuema no NPaKmu4eckot pabome

1. HaszBanue npakTtudyeckoil paOoThl MpUBOAMTCA O€3 cloBa TeMa M B KaBbIUKU HE

3aKJIFOYAETCS.

B oGopynoBanuu ykasbIBaroTcst IpruOOphl 1 HEOOXOMMBbIE CPEJICTBA U3MEPEHHUS.

3. HLenp paboThl AODKHA OTpakaTh TEMY MPAKTHYECKOH pabOThl, a TakkKe KOHKPETHBIE
3ajlauyl, MOCTaBJICHHbIE 00yYaroIeMycsl Ha IEPUO/L BBINOJIHEHUS paboThI.

4. Kparkue TeopeTHuecKue CBeeHUs. B 3ToM pasjierne uznaraercs KpaTkoe TeOpeTHYecKoe
ONHCaHHE H3Yy4aeMoro B paboTe SBJIEHUS WIM [polecca, NPUBOIATCS TaKxKe
HeoOXoauMBbIe pacdeTHble (opMynbsl. Marepuan pasjena He JODKEH KOMHpPOBATh
coJepkaHue ydeOHoro mnocoOusi WM YydyeOHMKa IO JaHHOM Teme, JIeKLUH, a
OTPaHUYMBAETCS M3JI0KEHUEM OCHOBHBIX IOHSATHUH M 3aKOHOB, PACUETHBIX (QOpMy,
TabIuL, TPEeOYIOMXCS Ul JaybHelel o0paboTKN MOTYYEHHBIX 3KCIIEPUMEHTAIBHBIX
pe3yabTaToB.

5. OmnucaHue HKCHEPUMEHTANbHON YCTaHOBKM M METOJMKM SKCHepuMeHTa. B naHHOM
pazzene MpUBOJUTCS CXe€Ma SKCIEPUMEHTAIbHON YCTAaHOBKU C OIUCAHHEM €€ padoThl U
HOJPOOHO M3JIaraeTcsi METOAMKAa IPOBEJICHMS SKCIEPUMEHTa, MpOoIecC MOMyYeHUs
JAHHBIX U Cc110c00 UX 00pabOTKH.

6. DOkcrnepuMeHTallbHble pe3ysibTaThl. B 3TOM pasnene NpUBOJATCS HENOCPEICTBEHHO
pe3yNbTaThl, MOJTYYEHHbIE B X0/1€ MPOBEACHUS MPAKTUYECKUX PabOT: SKCIIEPUMEHTAIBHO
OTIpe/ieIeHHble 3HAuYeHUs BEIMYUH, TIpadukyu, TaOauubl, auarpammbl. OO6sS3aTeNbHO
HEO0OXOUMO OIIEHUTh MOTPEIIHOCTH U3MEPEHUI.

7. Amnanuz pe3ynbTaTroB paboTsl. Pa3men ordera NOMKEH colepaThb MOJAPOOHBIN aHaIM3
MOJIYYEHHBIX PE3Yy/lbTaTOB, MHTEPIPETALMIO 3TUX PE3yJIbTaTOB Ha OCHOBE (PU3NYECKUX
3aK0HOB. ClelyeT CpaBHUTH IOJIyYEHHBIE PE3YJbTaThl C U3BECTHBIMHU JIMTEPATYPHBIMU
JAHHBIMU, OOCYJUTh UX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETUUYECKUM MojensM. Eciau
00Hapy>KEHO HECOOTBETCTBHUE MOIYUYECHHBIX PE3YIbTATOB U TEOPETHUECKUX PACUETOB MU
JUTEPAaTypHBIX JAaHHBIX, HEOOXOAUMO OOCYIUTh BO3MOXXHBIE TMPUYMHBI ITHUX
HECOOTBETCTBUM.

8. BremBomsl. B BBIBOJax KpaTKO W3JAralOTCs pe3yiabTaThl pabOTHI:  IOyYEHHBIE
HKCIEPUMEHTAIBHO UM TEOPETUYECKH 3HAYCHUS (PU3NYECKUX BEJIMYMH, UX 3aBUCUMOCTH
OT YCJOBHMI SKCIIEpUMEHTa WJIM BbIOpDAaHHOW pPACUETHOM MOJENH, YyKa3blBaeTcs HuX

no
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COOTBCTCTBHUEC HJIM HECCOOTBCTCTBHEC (bI/I3I/I‘-I€CKI/IM 3aKOHaM MU TCOPCTUYCCKUM MOICIIAM,
BO3MOJKHBIC ITPUYMHBI HECOOTBCTCTBUS.

Ogopmnenue omuema o npooeranHol pabome

[Ipaktuyeckas pabora odopmisiercss B pabouedl TeTpagu MO Y4eOHOH TUCIMILIMHE
«ACTpOHOMUS Y.

[MIpu odopmieHUH mpaKTHYECKOW pPadOTHI B TETpPaau o00S3aTeIbHO OJDKHBI OBITH
IPE/ICTaBJICHBI:

1. Howmep paboThl.

HanmeHnoBaHue pabOTHI.
L{enb paboTHLI.
OGopynoBaHue.
Ueprex (prcyHOK) (eciu Tpedyercs).
DopMyIIbl IS OTIPENICIICHNs] ICKOMBIX BEJIMYHMH M UX MTOTPEITHOCTEH.
Tabnuna ¢ pe3yabTaTaMi H3MEPEHUN U BRIYUCIICHU.
OxoHUATENBHBIN Pe3yJbTaT, BBIBOJ U IpoUee (COrIacHO e paboThI).

Nk WN

Kpumepuu oyenusanus nabopamophuvix pabom

Oyenxa «5» cmasumcs, eciu 00y4arOUUICs:

MPaBUJILHO OINPEACIWII 1eJIb OIbITa M BBINOJIHWI pPaboOTy B MOJHOM 00BEME C
coONIoficHHeM HEOOXOAMMON TMOCIEAOBATEILHOCTH MPOBEACHUS OINBITOB M H3MEPEHUH.
CaMOCTOATEIbHO W PAlMOHAIBHO BBIOpPAl W TOATOTOBHJI I OMNBITA HEOOXOJIMMOE
o0opy/soBaHUE, BCE OMBITHI MPOBEN B YCIOBHUSAX M pexuUMax, 00eCrneuMBaIONIMX MOTy4yeHUE
pPEe3yJIbTaTOB W BBIBOJIOB C HaWOOJBIICH TOYHOCThIO. HaydHO rpamMOTHO, JIOTHYHO OIHUCAI
HaOmoieHus: U copMHUpPOBaANI BHIBOJBI M3 OMBITa. B mpeacTaBlieHHOM OTYeTe MPaBUIBHO U
AKKypaTHO BBITIONHWI BCE 3allUCH, TAOJHIIBI, PUCYHKH, YEPTEXKH, Tpa@UKd, BBHIYUCICHHUS W
CZieNal BBIBOJIBI.

Oyenka «4» cmasumcs, eciu 06y4arOWuiics:

BBITIONTHWJI TpeOOBaHHUS K OIEHKE «5», HO: OMNBIT MPOBOJWI B YCJIOBHIX, HE
o0ecreunBaroMUX J0CTaTOYHONM TOYHOCTH M3MEpeHUU. Bpuio nomymieHo /Ba — TpU HeIoueTa
win 6osee oHOM Tpy0oil OMKOKK U OTHOTO HeAoYeTa. DKCIEPUMEHT MPOBEACH HE MOIHOCTHIO
WJIM B OMMCAHUM HAOIIOACHUH M3 OMBITA O0YUYaAIOIIUIACS JOIMYCTUI HETOYHOCTH, BBIBOJIBI C/IEIIal
HETOJTHBIE.

Oyenka «3» cmasumcs, eciu 00y4arOUUICA:

MPaBWJIBHO OMpPENENTUI IeNb OMbITa; PadOTy BBIMOJHAET MPABUIBHO HE MEHEe ueM
HaIOJIOBUHY, OJHAKO 00HEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJTYYUTh MPABUIIbHBIC
pe3ynbTaThl U BBIBOJBI 1O OCHOBHBIM, MPHUHIMIIHMAILHO BAXKHBIM 3amadaMm pabotel. [logbop
00opyoBaHusl, 00bEKTOB, MAaTEPUAJIOB, a TAK)KE PAOOTHI 110 HaYaly OMbITA IIPOBEJ C TTOMOIIIbIO
MpenoaaBaTess; WK B X0/€ MPOBEACHHUS OTbITa U U3MEPEHHUH OMbITa OBUIH JOMYIIEHBI OUTHOKU
B ONKMCAHUHU HAOIIOJEHUN, (POPMYIMPOBAHUM BHIBOAOB. Jlomyckaer rpyOyro OIIMOKY B XOj€
JKCIiepuMeHTa (B 0O0BACHEHWH, B OGOpMICHMU pabOThl, B COOJIIOJIGHUU MPAaBHJI TEXHHUKHU
Oe30macHOCTH IpU paboTe ¢ MarepuasiaMd M OOOpyJOBaHMEM), KOTOpash MCIPABIAETCS IO
TpeOOBaHUIO TIPEToaaBaTes.

Oyenka «2» cmagumcsi, eciu 00y4arouuiica.

HE OMNpEAENUI CaMOCTOATEIBHO IIeNb OMbBITA: BBHIMOJNHWI paboTy HE MOJIHOCTHIO, HE
MOATOTOBWJI HY)XHOE O00Opy/IOBaHHE W OOBEM BBITOJTHEHHOM YacTH pabOThl HE TO3BOJSET
cAenaTh MPAaBUIBHBIX BBIBOJOB. OIBITHI, U3MEPEHUS, BEIUMCICHUS, HAOIIOICHUS] TIPONU3BOININCH
HEeMpaBUIbHO. B X0/1€ paboThl W B OoTUeTe OOHAPYKWJINCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUEHHBIE B TpeOOBaHUIX K oleHKe «3». [lomyckaer aBe (u Oomee) rpyOble OMIMOKU B XOJ€
OKCIIEPUMEHTa, B OOBSICHEHWH, B OQOPMIICHWU pabOThl, B COOJIOJCHUHM TIPABUI TEXHHUKHU



0e30macHOCTH Tpu paboTe C BeUlecTBaMU M 000OpPYIOBaHHWEM, KOTOpPBHIE HE MOXKET HCIPABHUThH
Jla’ke 110 TPEOOBAHUIO YUUTEIIS.



3. BbInoJjiHeHHe NPAKTHYECKUX pPadoT

IIpakTnueckas padora Nel
3anosiHeHHe KOHTYPHOI KapThl 3Be3IHOI0 Heda
«Co3Be3us NpUIOJISIPHOM 00/1aCTH»

Lesb: HAyIUTHCS pazIUyYaTh CO3BE3/Us MPUIOSPHOM 00JacTH 3BE3IHOTO HEOAa B CEBEPHOM
HOJIYIIAPUH

IIpuGopsl U MaTepHaJbl: KOHTYPHasl KapTa 3B€3HOT0 HeOa MPUIOISAPHON 00JacTH, IIBETHBIC
KapaHJally, JUHEeHKa, KapaHaalll, JacTUK.

TeopeTuyeckue cBeIeHUs

36e30H0e Heb60 — BUAMMOE PACIOJIOXKEHHE 3BE3]lI M JIPYrMX HEOSCHBIX CBETHJ Ha
HeOecHOM cBoje. ThicauM JIET Ha3zaj JIOAU TISAeld Ha He0O, CUMTAIU 3BE31bl U MBICICHHO
COCIMHSUIM MX B pa3HoOoOpa3Hble (uUrypbl (co3Be3aus), Ha3blBas WX HUMEHAMH TEPCOHaKEH
JIpEeBHUX MUGOB U JIETCH]I, )KUBOTHBIX U MTPEIMETOB.

VY pa3HBIX HApOJOB HMMEJIUCh CBOM MHQBI W JICTEHIBI O CO3BE3USAX, CBOM HA3BaHMS,
pa3HOe WX KoOIMYecTBO. JlenmeHus OBLIM YUCTO YCJIOBHBI, PUCYHKH CO3BE3HS PEIKO
COOTBETCTBOBAJIM HA3BaHHOM (DUTYpE, OJHAKO ATO CYIIECTBEHHO 00JIET4ano OPUECHTUPOBAHHE 110
HeOy. B obmem cimydae Ha HeOe MoxkHO HacuuTaTh 0 2500-3000 3Be3m (B 3aBHCHMOCTH OT
BaIlIEr0 3pEHMSI) — @ BCEr0 BUIAMMBIX 3Be37] 0koJio 6000.

VY pa3HbIX HAPOJOB U B pa3HOE BpeMs ObLT pa3HbIN MPUHITUI JICTICHHUS.

Tak:

4 Bek 10 H.3. 061 cricok 809 3Be3 BXoAsAux B 122 co3Be3ausl.

18 Bexk — Monrousa — 06010 237 CO3BE3AUIA.

2 Bek — [Itonemeit («AnbpmarecTta») — onucano 48 co3Be3auil.

15-16 Bex — mepuoj BETUKUX MOPCKUX MYTELIECTBUH - omucaHo 48 co3Be3AHil F0KHOTO
HeOa.

B Pycckom 3Be3nHom atnace Kopuenus Peliccura, uznannom B 1829r copeprxkanucey 102
CO3BE3/IHUS.

Mmuorue 3Be3nHble KapThl (atmacel) 17-19 Beka comepxanu Ha3BaHUS CO3BE3IUN H
pucynku ¢uryp. Ho mpwxwmics Tompko onuH 3Be3uHbli atnac Slma [asemus (1611-1687,
[Tonbimia) u3manueiii B 1690r 1 MMeOIUN HEe TOIBKO TOYHOE PACIONIOKEHUE 3BE3/ M BIIEPBHIE
HKBATOPHATBLHBIX KOOPAMHATAX, HO U MPEKpPACHbIE PUCYHKH (JTUIEBas OOJIOKKA U TUTYJbHBIN
JIUCT).

[lyranuna ¢ co3Be3nuaMu mnpekpaiieHa B 1922r. MexayHapoJIHbIi acCTPOHOMUYECKHI
CO03 pa3zenui Bce HeOo Ha 88 co3Be3/Hii, a rpaHUIlbl OKOHYATEIHLHO YCTAaHOBIEHBI B 1928 roay
(mpumep OpuoHa).

Cosse30usa — obnacth Heba C XapaKTepHOM TpyNmod 3Be3] W BCEMHU 3Be3llaMH,
HaXOAIIMMHUCS BHYTpU ero rpaHuil. CoceCcTBO 3Be3/, KaXYIIHUECs, B IPOEKIIUU HAa HEOECHYIO
chepy. Camble sipkue 3Be37bl UMEIOT coOCTBeHHble MMeHa (Oomee 300 3Be3q MMEIOT MMEHa,
OOJILITMHCTBO apabckue).

Cpenu «3Be3HBIX KOMaHI» 0co00 Bbiaensui 13 co3Be3nuii 3oamaka. 3o/uakajibHbIC
CO3BE3/IUs, 30[IMaK, 30HaKalbHbI Kpyr (OT rped. (moluKOs, «3BEpUHBINY). JlelcTBUTENBHO,
OOJBIIMHCTBO TaM — HEOECHBIE KUBOTHBIE, HEMHOTO JIFOJIeH U OJIH MPEJAMET — BECHI.

Cuwnraercs, urto 3HakoB 3oamaka 12. CosBesmume 3meenocna — 13-e, TaiiHoe. OnHO
HaKJIaJbIBA€TCsl Ha JiBa coceqHux 3Haka — CkopnuoHa u Crtpenbsua. OaHu aymaror, 4rto 13 —
HECUYaCTIIMBOE YMCIIO, Apyrue noyiararoT nHade. Ho Bce cxomsaTcs B Tom, 4to 12 — Marudeckoe
gucino. B romy 12 mecsanes. 3a ato Bpems JlyHa 12 pa3 mpoxoIuT MOJHOE W3MEHEHUE — OT
HOBOJIYHHUSI JI0 TOJHOJIYHUS. Y Hac monoayw Jlyny mmenyror Mecsmem. [loatomy u Bpems
OJIHOTO IIMKJIa U3MEHEHUH (ha3 HOYHOTO CBEeTHIIA (OHO JIUTCS OT 28 10 31 qHS) Takke Ha3bIBAIOT
MmecsieM. [[1st Toro 4toObl, COBEPIIMTH MOJHBIM 0OOPOT BOKPYI LIEHTpa Hallled TrajlakTHUK{
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Mueunsriii [1yTs, 3emiie He0OXOAMMBI MUJUIMOHEI JIET. BoBpemst iepeiBKEHHST HAllleH MIaHETh
B KOCMHYECKOM IIPOCTPAHCTBE CMELIAETCS U TOYKa HaOIOAEHUs 3a 3Be31HbIM HeOoM. Okono
100 000 netr Ha3az co3e3aue bombioit Mensenuiisl Beirnsaeno coBepiieHHO HHAYE.

Xox padoThI:

1. W3yuuts npeayiaraembie M300pa)keHUs1 ¢ OObEIMHEHUEM 3Be3] co3Be3auil. CpaBHUTH UX C
COOTBETCTBYIOIIUMHU (QoTorpadusMu 3Be3THOT0 Heba O6e3 00BeAMHEHUS 3BE3]l B CO3BE3IUS
(mpunoxenue 1).

2. Haiitu co3Be3aust Ha KOHTYPHOW KapTe MPHIIOJIIPHOIN 00JIacTH 3BE3AHOrO HeOa, yYUTHIBAs,
YTO CO3BE3AMs MNPUMOISAPHONH 00JaCTH CEBEpHOro MOJIyllapuss BHUIHBI B CEBEPHOM
HOJIYIIAPUH BECH I'0Jl, & HHbIE CO3BE3/MsI CEBEPHOIO MOJyLIApUs MOYKHO HAaOJIIOIaTh JIUIIb B
OIIpeIelIEeHHOE BpeMs I'ofia.

3. OObeaUMHUTH 3BE3[Ibl, BXOJAIINE B COCTAB CO3BE3/Us JIMHUAMMU. J[aTh Ha3BaHUS CO3BE3UAM
(moamucarh KapaHAAIIoOM) U HanboJIee SPKUM 3BE3/1aM.

10
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IpakTnyeckasi padora Ne 2
Boinosinenue npaktudeckoi padorsl «HebecHble KOOPpAUHATHI»

Heab: mocrpouts rpaduueckue Moaenu HedecHOU cdepbl A 3aJaHHOTO MTYHKTa HAOIIOACHHUS.
IIpudopsl U MaTepuabl: HUPKYJb, [IBETHBIC KapaHIaIlIH, JUHEHKa, TPAHCTIOPTHUP.

TeoperuvecKkue cBeIeHUs

Y IpeBHHUX HapOAOB 3BE3HOE HEOO ACCOIMUPOBAIIOCH C KYIOJIOM, WU cO chepoi.
JleiicTBUTENBHO, NIPH B3TJIsIe Ha HE0O co3maércs BnedatiieHue, urto CoiHie, 3BE31bl, JlyHa u
npyrue HeOecHbIE Tella PacHoJOXKEHbI Ha BHYTPEHHEH MMOBEPXHOCTH THUTAHTCKOW HeOecHOU
cdephl, BpalaroIeics B HAITPaBICHHH ¢ BOCTOKA Ha 3amnajl. [loaToMy Jj1sl OnucaHus OJI0KESHUN
HEOECHBIX TeN Ha HeOe 1 OBLIO BBEJCHO MOHATHE HEOSCHOU CEpEHI.

Hebecnoui cghepori HaszpiBaeTcsi BooOpaxkaemas cdepa MPOU3BOJIBHOTO paguyca C
LIEHTPOM B TOuke HaOmrojeHus (touka (), Ha KOTOPYIO NPOCHUPYIOTCS ACTPOHOMHUYECKHE
o0wvekThl. ['padmueckas momenp HeOecHOW cdepbl s HAOMIOIATENs, HAXOMSAIIETOCS B
CeBepHOM MoJTymapuu 3eMIId, IPEJICTaBICHA HA PUCYHKE 1.

Mp1 onpenenunu HeGecHyto chepy Kak cepy npoussonvrozo paduyca. I'nsang na uebo,
MBI HE MOKEM OMPEICIIUTh, KaKas U3 3BE3/1 HAXOIUTCS JalIbIle, Kakas — OJINKe.

Ham  kaxercs, dYTo BCE OHM  OJMHAKOBO  YAAJNCHBl W  PACIOJIOKEHBI
Ha HeOECHOM Kyrose, OKpykatomieMm HaOmonatens. [loaToMy MBI 1 HE MOXKEM TOYHO YKaszaTh

pammyc  HeOecHOM  chepsl HM  ompemensieM — €ro  Kak  MPOWM3BOJBHBIA.  ITO
JIOITyCTUMO, TaK Kak HeOecHas cepa — 3T 8oobpadicaemas, WIA YCl06HO blbopannas, chepa, B
LIEHTPE KOTOpOH HaXOIUTCS TO4YKa HaOJII0/ICHUS. K TOMY Ke It

pellleHuss MHOTUX 3aJad [PaKTUYeCKOW AacTPOHOMUM Ba)XHO 3HaTh HE peajbHbIC
paccTosiHusL 10 HEOEeCHBIX OOBEKTOB, a HX B3aMMHOE pacloliokeHue Ha Hebe, A
oTpeieNieHUs] KOTOPOTO MU3MEPSIIOT YIIIbl MEXKIY HAMPABICHUSMU OT TOYKU HAOIIOJCHUS Ha 3TU
00BEKTBl. DTH HM3MEpEHHUsl yZA0O0HO MPOM3BOAUTH UMEHHO Ha BooOpaxxaeMoil HeOecHOH cdepe,
UCTIONB3YSl CIIENUAIBHBIE CUCTEMBI KOOPIUHAT.

HeGecnast cdepa Bpamaercs BOKpyr BooOpakaemoil nuHUU PP’, Ha3piBaeMoil ocbio
mupa. Ock Mupa napajienbHa ocu BpamieHus: 3emian. COOTBETCTBEHHO, P — CeBEpHBIN MOJIOC
Mupa, P’ — 10kHBIN 1oF0c Mupa (cM. puc. 1).

Jlyia ornpesneneHusi OCHOBHBIX 3JIEMEHTOB HeOECHOH c(ephl B aCTPOHOMHH HCIIOJIb3YIOT
MOHSTHE OONBIIOTO W MaJoro KpyroB. bBoabuium Kpyeom Ha3bIBAIOT OKPYKHOCTh, KOTOpas
NOJIy4aeTcsl MpU INepecedeHur HeOecHOH cdephbl MIOCKOCThIO, MPOXONIeil uepe3 e€ LEHTp.
Ecnu miockocTh He MPOXOIUT uepe3 IEHTP, TO MOTy4YaeTcsl Mallblii KPyT.

Bosbmioit kpyr HebecHOM cdepsl, MIOCKOCTh KOTOPOro MEpHEHIUKYISpPHA OCH MHpAa,
Ha3bIBACTCS HebecHbiM dxeamopom (cM. puc. 1). Hebecnvim mepuduarnom Ha3bIBaeTCsl OONBIION

KpyT HeOecHOM cepsl, Mpoxoasiuil yepe3 3eHuT Z, Haaup Z' u noitockl mupa P u P’ (cM. puc.
1).
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[Ipsimast TuHUS, KOTOpasi COBMAIAeT B JAHHOM TOYKE C HANpaBiICHHEM ICHCTBUS CHIIbI
TSOKECTH, Ha3bIBACTCS omeecHoul auHuel. HampaBieHne OTBECHOHN JIMHUU MOKHO OIMPENEIHUTh C
MOMOIIBIO MPOCTEHIIEro OTBeCa — rpy3uka Ha TOHKOM HUTH. OTBecHas JHMHHS TepeceKaeT
HeOecHyIo cdepy B IBYX TOUKaX: BEepXHsis (HaJl TOJI0BOM HabmoaaTeNs1) Z Ha3bIBACTCS 3eHUMOM,
HIKHAS Z' — HagupoM (cM. puc. 1).

bonbmoit kpyr HebecHOM cdephl, MIOCKOCTh KOTOPOTO MEPIEHIUKYJISIpHA OTBECHOM
JIMHWH, Ha3bIBACTCS MAMEMAMU4ecKUM 2opu3oHmom. MareMaTn4ecKuii TOPU30HT MePeceKacTCs
¢ HeOecHBIM MepuAnaHOM B ToUKax ceBepa N (HaxomuTcs OnmKe K CeBEpHOMY HOJIOCY MUDPA) U
fora S, a ¢ HeOECHBIM PKBAaTOPOM — B TOUKaxX BocToka £ u 3amana W (cMm. puc. 1).

Bribepem Ha HeOecHOU cdepe acCTpOHOMUYECKHH 00BEKT (Takue 0OBEeKThl Ha HeOECHOM
cdepe IpUHITO HA3bIBATh c8emuio). B TeueHne CyTOK CBETHIIO OMUCHIBACT HAa HeOeCHOU cdepe
MaJbIil KPYT, KOTOPBIM Ha3bIBACTCS CymouHouU napaiiensto (CM. puc. 1).

Jlnist M3y4eHus: BUIMMOTO PACTIOIOKECHUS M ABMKEHHUS HEOECHBIX OOBEKTOB MCIIONB3YIOT
Pa3IUYHbIE cucmembl HeOeCHbIX KOOPOUHAM (20PUSOHMATILHYIO U IKEAMOPUATILHYIO).

3Has MMPOTY MecTa HAOMIOJEHUS (@ U CKIOHEHHe O HeOecHOro oOBEKTa, MOYKHO
OTIPENIeIUTh €r0 BBICOTY HAaJ TOPHU30HTOM B MOMEHT KyiabMHUHanui. /s HaOmromatens B
CesepHoMm nonymapuu 3emiu (¢ > 0) 00beKT, y KOTOPOTO CKJIOHEHHE O < (), KyIbMUHHUPYET K
IOTY OT 3eHHUTa. Ero BeIcOTa B BepXHEW KyJIbMUHALUN

hB = 900 - (P + 6.
Ecnu 6 > ¢, 00BeKT KYyIbMUHUPYET K CEBEPY OT 3€HUTA, €r0 BBICOTA
he =90° + @ +&.

B HmxHelt kynbmuHamu hy = —90° + ¢ + 6.

Jns pemieHuss 3amad  MPAaKTHYECKOW acCTPOHOMHM YIOOHO OBIBae€T WCIIONB30BaTh
MPOEKIMK HeOecHOU cdephl Ha IIIOCKOCTh HebecHoro MepuanaHa (puc. 2). Teopema o BricOTe
MOJIFOCa MHUpa HaJ TOPU30HTOM YTBEP)KIACT, YTO BHICOTA BHAMMOIO IMOJIIOCA MHPa Hal
TOPHU30HTOM PaBHA MOJYJII0 IIMPOTHI MecTa HaGIoaeHus: Ny = | (0] | .

CrnenoBarenbHO, B HeOeCHOU cdephl 3aBUCUT OT MOJIOKEHUs HAOMI01aTeNs, a TOUHee,
0T reorpaduueckoi MUPOTHI MecTa HAOIIOICHHSL.

Xox padoTsl
1. [loBTopute mMarepuan yueOHHKA U JIEKLIHUU IO TEME.
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2. IlpencraBbTe, 4TO BBl HAXOAUTECh B TAKOM MECTE 3€MHOW MOBEPXHOCTH, TJI€ B 3CHHUTE
HaOmoaeTcss ofgHa W3 cienyromux 3BE3M: berembreiize, Bera, Cnmka, Kanomyc, AHTapec,
Cupnyc, Anbdepar, Pykoax.

Hcnons3ys UHTEpHET WM MOABWKHYIO KapTy 3BE3AHOTO HeOa, OMPEeINTE CKIOHCHUE
O s Kaxaou u3 38E31. PesynbraTel 3aHecuTe B Tabnuiy 1.

Tabmauua 1. CkiloHEeHHE 6 1T KAXKIAOU U3 3BE3I

3Be3aa Ckinonenue o upoTa ¢ MecTa HaOIIOACHUS,
rze 3Be3a HaOronaercs B
3CHUTE

berenrnreiize

Bera

Crmka

Kanomyc

AHTapec

Cupuyc

Anbdeparlr

Pyk6ax

3. Ompenenurte MHUPOTH (¢ MECT HAOIIOACHUS, I/I€ B 3CHUTE HAONIONAIOTCS yKa3aHHBIC
3BE311b1. Pe3ynbTathl 3aHecute B Tabmiy 1.

Tloockaska: evicoma ceemuna, Haxoosawezocs 8 senume, pagua 90°.

4. Ha pucynkax 3a u 30 mocTtpoiiTe mnpoekiuu HeOecHOW cdepsl sl MecT 3eMHOMN
MOBEPXHOCTH, TJ€ B 3C€HUTE HaOMomaroTcs naBe (MO BBIOOPY IMpenojaBaTelis) u3
BBIIIICYKA3aHHBIX 3BE3:

— O603HaubTe 1IeHTp HeOecHOM cheprl O, Touku 3eHuTa Z 1 Hajupa Z'.

Pue. 3a Puc. 36

— Ha nuaum ropuzonrta o6o3nausTe Touku ceBepa N u fora S.

— OTMeTbTe NOJOKEHUS CEBEPHOTO P U I0KHOTO P’ 0II0COB MUpa.
Iloockaska: 6ocnoavb3ylimecs meopemoll 0 Gblcome NON0CA MUPA HAO 2OPUIOHMOM.
Obpamume eHumanue: 011 Habaooamens 6 CesepHom nonywapuu 3emau HAO
2OPU3OHMOM PACNOIONCEH Ce8ePHblll NOOC Mupda, 68 FOxcnom — 10dicHblil nontoc mupa.

— IIposemaute muauio POP', m300pakaroniyto ock MUpa.

— Tocrpotiite THHAIO, N300paXxaroNIyo HeOecHbIH 3kBaTop QQ'.

— MHcnone3yst mocTpoeHHbIe MOJeNd HeOeCHBIX cdep, ompeaenute BoicoTy ho Toukum Q
nepeceyeHust HeOECHOTo PKBaTOpa C HEOECHBIM MEPUIMAHOM, JIeKaIIeH Ha/l IIOCKOCTHIO
MaTeMaTHYECKOTO TOPH30HTA.

20



Ha nmocTtpoenHblx Mojemsix u300pa3uTe, UCHONb3YS LBETHbIE KapaHJalld, CYyTOYHBIE
napajuieiu 3Be3/bl, KOTOpas B IaHHOW TOUKE HAOJIOICHUS SIBISIETCS:

[ 1 [ 1 [ 1

HE3aXO0ISIICH; HEBOCXOISIICH; BOCXOJSIIEH U 3aXOIAIIEH.

BOHpOCLI AJIA 3aKPCIVICEHUS MaTepuaJjia:

1. Kaxoe cxiioHEHHME 10JI)KHA UMEThH 3BE€3/1a, €CJIM OHA KYJIbMUHUPYET B 3€HUTE B MECTE, IIE
BbI IIPOXKUBAETE?

2. BrBenute Gopmyiy Ui OnpeneneHusl HHTepBalla CKIOHEHHs 3BE3], KOTOPhIE B MECTE
HAOJIO/IEHUS C IIUPOTOH ¢!

a) HUKOI'Jla HE 3aXO0IsT

0) HUKOIJa HE BOCXOIAT

B) MOTI'YT BOCXOJUTHb U 3aXOJUTH
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IIpakTyeckas padora Ne 3
HN3yyeHue ByJIKAHMYECKOI aKTUBHOCTH Ha cnyTHUKe FOnutepa Uo

Hean: OnpenenuTs BBICOTY U CKOPOCTb BbIOpOCA BELIECTBA U3 JKepila BYJIKAHA Ha CIyTHHKE
Onurepa Ho.
Hpudopsl u MaTepuasbl: pororpadus Mo ¢ u3BepraromuMcs ByJIKaHOM, JTHHEHKA.

TeopeTuyeckue cBeeHUs

bmwkaitmmii k FOnurepy kpynusiii ciytHuk Mo umeer paguyc R = 1820 m u maccy M =
7,3 + 102 xr. Kocmmueckue cranumu (Bosmkxep 1 u Bosmkep 2) He OIHOKPaTHO
dororpadupoBamn Mo u oOHapykuiaum Ha HEM HECKOJIBKO M3BEPraloOIIMXCs BYJIKAHOB, 4YTO
YKa3bIBAa€T Ha BBHICOKHE TEMIIEPATyphl B HEApPax CIyTHUKOB. OCHOBHBIM MEXaHHU3MOM pa3orpena
BelecTBa BHYTpU Mo sABisieTcss mpuinmBHOE BO3JeWCTBHE cO CTOpoHbl HOmurepa, koropoe
nepuoAnYecku AeQOopMHUpPYET €ro BHEIIHHME CJIoM, pa3orpeBas ux. Ha ¢ortorpaduu mnokazan
JEHCTBYIOIINH BYJIKaH, KOTOPBIH M3BEpPraeT BEMECTBO Ha OOJIBIIYIO BBICOTY.

Xoa padoTsl

1. Ompenenute MacmTad CHUMKA, YUUThIBas, 4To paguyc Mo pasen 1820 km.

2. V3mepbTe BBICOTY BBIOpOCa B MWJIIMMETpax M C IMOMOIIBIO Maciitaba paccuuTaiTe
peabHYIO BBICOTY BBIOpOCA B KHIOMETPAX.

3. Ilo macce u paguycy ompenenuTe yCKOpeHHe CBOOOJHOTO MaJeHHsl Ha MOBEPXHOCTU
CIIyTHHKA.

4. Hcnonb3ys 3aKOH COXPAHEHHs DHEPrUM, ONpEAEINTE CKOPOCTb BbIOpOCA BELIECTBA U3
JKepJia ByJIKaHa.

5. Hcnonw3ys OONOSHUTENbHBIE MCTOYHMKM HHGOpPMAllMM, B TOM 4YHCIE PECYPCHI
WuTepHeTa, cpaBHUTE MOJIYYEHHYIO CKOPOCTb CO CKOPOCTBbIO M3BEpPIXKEHHUS BEIIECTBA B
3eMHBIX ByJIKaHax. Pe3ynbraTsl cpaBHEHHS OPOPMHUTE B BHJIE TAOJIUIIBI 2.
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Tabmuia 2. CpaBHEHHE MMOJYIEHHON CKOPOCTH CO CKOPOCTHIO U3BEPIKEHUS BEIIECTBA B

3CMHBLIX BYJIKaHax

CKOpOCTL H3BCPIKCHUA BCIIECTBA B 3EMHBIX
BYJIKaHaXx

CKOpOCTh BBIOpOCA BEIIECTBA U3 JKepJia
BynkaHa Ha Mo

BOHpOCLI AJIA 3aKPCIVICEHUS MaTepuaJjia:

1. Kak cBs3aHa ByjakaHudeckass akTUBHOCTb Mo ¢ mouTu mOJHBIM OTCYTCTBUEM YAApHBIX

KpaTepoB Ha €ro IOBEPXHOCTH, CTOJIb XapaKTEpHBIX Ul JIyHBI MU CIlyTHUKOB JPYIMX

IaHer?

2. Ha 3emne BynkaHWdYeckass aKTHBHOCTh CBsI3aHA C BBIJCJIICHHEM TeIUIAa IMPHU paclaie

pPadAuOaKTUBHBIX J3JICMCHTOB BHYTpPHU Heé,

MpCACTaBJICHHUAM, IJIABUT HEAPA Ho?
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