MuHucTepcTBO 00pa30BaHus, HAYKH U MOJIOAEKHON MTOJTUTUKU
Kpacnomapckoro kpast
['ocynapcTBeHHOE aBTOHOMHOE MPO¢eCcCHOHANIBbHOE 00pa30BaTENbHOE YUPEKICHUE
Kpachnomapckoro kpast
"Kanesckoii arpapuo-texnonorudeckuit komemk" (CAIIOY KKKATK)

PaccmoTpensl CornacoBaH:
Ha 3acenannn Y MO «lIpoekTHo- Crapmmii MeTogucT
UCCIIEIOBATENbCKAs AESITEIbHOCTD)

H.A. Onudupenko H.A.Koponésa

«29» aBrycra 2022 r. «29» aBrycra 2022 r.

Meroanuyeckue peKOMEHIALNH I 00y4ar0muXCs
110 BBINOJTHEHHUIO IPAKTUYECKUX 3aHATHH
10 Y4eOHO# AUCHUILINHE

O/1b.05 AcTtponomus (39 yacos)

2022 r.



MeTtonuueckue pexkoOMEHAANWM Uil  OOYYaromIMXCsl IO  BBITIOJHEHUIO
MPaKTUYECKUX 3aHATUN pa3paboTaHbl Ha OCHOBe DenepalibHBIX TOCYAaPCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB, pPaOOYMX MporpaMM y4yeOHOM  JIUCUUILTUHBI
ActpoHomus Juisi TIpopecCHil U CHEIUATBHOCTEH, YYCOHBIMU TUTAHAMH KOTOPBIX

peIycCMOTpEeHa ayJIUTOpHAas Harpys3ka 1o AUCIUILUIMHE B pa3mepe 39 yacos.

Opranuzarnus-pa3paboTIHK: 'AIIOY KK «Kanesckoi arpapHo-

TEXHOJOTNICCKUM KOJIIC X

Pazpaboruuk: Jlucoenn H.M. - mpenomaBaresnsb BbICHIeH KBAIHM(PUKAITMOHHOMN

kareropuu ['AIIOY KKKATK

PekomengoBano YMO  «lIpoekTHo-uccienoBaTenbckas  JI€ATEIbHOCThY
'ATIOY KKKATK
[Tpotoxon Ne 1ot «29» aBrycra 2022 r.



Conepxkanue

Crp.
BBeneunue 3
OO6nIue MEeToAUYECKUE YKa3aHUs M0 BBITTOJTHEHUIO MPAKTUYECKUX
3aHSTHH 4
TpeboBaHus K pe3yyibTaTaM BBIIOJHEHUS MPAKTUYECKUX 3aHATHM 5
[lepeueHb NPAKTUYECKUX 3aHATHMN: 6-11

[13Nel  «OcHoBHBIE  3ieMeHTHI  HeOecHOW  cdeppl.  HebecHbie
KOOPJIMHATHD

[13 No2 «3Be3aHoe HeOo. Mcnonp30Banmne KapThl 3BE3JHOTO HEOa»

[13 Ne3d «Buaumoe nBUKEHHE 3B€3/] Ha PaA3IMYHBIX reorpaduyecKux
HIUPOTAX»

[13 Ne4 «Ocobennoctu npmxkenust CoyHIIa Ha Pa3TUYHBIX IIHUPOTAX)»

[13 Ne5 «@Pusnueckre ycaoBUs Ha MMOBEPXHOCTH IIAHET 3€MHOW TPYIIIIBI.
CpaBHUTENBHAS XapaKTEPUCTUKA ILIAHET)

KoHTpos 1 o1IeHKa pe3yIbTaTOB BHITIOJIHCHUS MPAKTHYCCKUX 3aHATHH 12



BBenenue

Meroanueckue yKazaHusT K TPaKTHYECKUM padoTam 1O JAUCIUILUIUHE
«ACTpOHOMHUS U TpeAHa3HaueHa I OOydaromuxcs MpodeccusM HavyaIbHOTO
po(hecCHOHaTBFHOTO o0Opa3oBaHus 151 CIIELIMAIBHOCTSIM CPEIHETO
npodheccuoHaTbHOTO0 00pa30BaHu.

Lens pa3paboTku: (HopMUpOBaHHE MPEAMETHBIX M METANPEIMETHBIX PE3YJIBTATOB
OCBOEGHUS 00YJarOIIMMHCS OCHOBHOM 00pa3oBaTebHOM MporpaMMbl 6a30BOro Kypca
aCTPOHOMMH.

[IpakTyeckne 3aHATUSA CIIyXKaT CBS3YIOIIMM 3BEHOM MEXIY TEOpHUEH U
npakTukod. OHU HEOOXOAMMBI JUJISI  3aKPEIUICHUs TEOPETUYECKUX 3HAHUU,
MOJIyUEHHBIX HAa YpOKaX TEOPETHUECKOro OOyueHHus, a TaK K€ Ui MOJIy4eHUs
MpakTU4YEeCKUX 3HaHWil. [IpakTMueckne 3alaHusl  BBINOJHSIOTCS  CTYAEHTOM
CaMOCTOSITENIbHO, C IPUMEHEHUEM 3HAHUN M YMEHHI, MTOTYYEHHBIX Ha YPOKax, a TakK
K€ C UCMOJb30BAaHUEM HEOOXOJMMBIX MOSICHEHUH, MOITYYEHHBIX OT IMpernojaBaTelis
IIPU BBIIIOJIHEHUH ITPAKTUYECKOTO 3aaHus. K nmpaktnueckomy 3aHATHIO OT CTyAECHTa
TpeOyeTcs NpeaBapuTeNbHas MOATOTOBKA, KOTOPYIO OH JIOJDKEH IMPOBECTU MEpen
3aHsTHEM. CIIUCOK JTUTEPATYPBI U BOITPOCHI, HEOOXOIUMBIE TIPU MOATOTOBKE, CTYICHT
IOJIy4YaeT Mepel 3aHATHEM W3 METOAMYECKHX PEKOMEHAAUMH K IPAKTHYECKOMY
3aHATHUIO.

[IpakTrueckue 3agaHus pa3padboTaHbl B COOTBETCTBUM C Y4EOHOU mporpammoii. B
3aBUCHUMOCTH OT COAEPKAHUSA OHU MOTYT BBINIOJIHATHCS CTYICHTAMU UHAWBUIYAIbHO
WM (POHTAIIBHO.

3adyer MO KaxJAOW MPaKTHUYECKOW padoTe CTyAEHT TojydyaeT mocie eé
BBITIOJTHEHUSI M MPEAOCTABICHHS B NIEYaTHOM WJIM 3JEKTPOHHOM BHJE, OPOPMIICHHUS
OT4eTa B KOTOPOM YKa3bIBACT IOJYYECHHBIE 3HAHUS U YMEHUS B XOJ€ BBIIIOJIHEHUS
MPaKTUUECKON paboThl, a TAK)KE€ OTBETOB Ha BOMPOCHI MPEMOJABATENs, €CJIU TAaKOBBIE
BO3HUKHYT IIPU NIPOBEPKE BBINIOJIHEHHOT'O 3a1aHMUS.

OO0mue npaBmiia BbINOJHEHUSI MPAKTHYECKHUX PadoT
Ilepen BbIMOJHEHUMEM MPAKTHYECKOW padOThl 0Oydarouuecss JOJIKHBI MOBTOPUTh

WM W3Y4YUTh MaTepuajl, OTHOCSIIUUCS K TeMe padOThI, MO JICKIIMOHHBIM 3aIHCsM,
y4eOHOH JIUTEepaType W COOTBETCTBYIOIIMM METOAMYCCKUM HHCTpYKIHsIM. [1o kaxkmoi
MpakTH4YecKkor padbore oOydaromuecs: opopmisitoT oTdeT. [Ipu HEoOXOAUMOCTH OTYET
M0 MPAKTHYCCKOMY 3aHATHIO MOKET OBITh JIOMOJIHEH YCTHBIM OTBETOM OOYYaroOIIeTocs,
MMO3TOMY HEOOXOJMMO XOpOIIO BIAACTh 3HAHUSIMHM, MOJTYYECHHBIMU Ha TEOPETUUCCKUX
3aHATHUSX.

ITopsimoxk cocTaBjieHHs1 OTYETA
Kaxxnprit o0yuaromuiics JOMKEH COCTAaBUTh OTUET O BBHIMIOJHEHHOM MPaKTUYECKON

pabore. OTueT AOMKEH OBITH O3arjaBjieH. B 3arojoBke OT4eTa YKa3bIBAIOT HOMEP
paboTHhI, €€ MOTHOEC HAMMEHOBAHUE U 11€JTh Pa0OTHI.

[Ipu cocTaBneHUM OTYETAa HY>KHO KPAaTKO OMHCATHh COJEpKaHUE PabOThI; yKas3aTh

MCIIOJIb30BaHHbIE anmnaparypy u o00pyJ10BaHUE.



OdopmieHre OTUYETOB MPAKTUYECKUX PaOOT MPOM3BOAUTCS B pabOUMX TETpausx

(KOHCITEKTax)
Kpurepuu oueHku

KpurepusiMu OLIEHKH BBITIOJHEHHS MPAKTUYECKUX palOT SIBISETCA COOJIOJICHUE
TpeOOBaHMI K BBITIOJTHEHHUIO padOT:
. paboTa, BBIMOJIHEHHAS B MOJHOM 00beMe, B COOTBETCTBHH ¢ TpeOoBaHusaMu (90-
100% BBITIOJTHEHUST) OIICHUBACTCS HA KOTIIMYHOY;
. paboTa, BBIOJIHEHHAS B MOJHOM 00beMe ¢ HEOONBIIMMU MOTPEIIHOCTSIMH WIIH
HegoueraMu (75-89% BBINOTHEHUS) - HA «XOPOLLIOY;
. paboTa, BBINOJHEHHAs C MNPUHIUNHATBHBIMH morpemHocTssMu  (50-74%.
BBITIOJTHEHHMSI) OLICHUBAETCA HA «YJIOBJICTBOPUTEIHLHOM.

Ienu u 3apaumn:

- 3aKpEIUICHHE  TEOPETUYECKUX  3HAHWM, OBJAJICHUE  HABBIKAMH
UCCJIeI0BATENHCKONM paboThl U POPMUPOBAHUE MPAKTUIECKUX YMEHUI,

— chOpMHUPOBAHHOCTh TMpeAcTaBiIeHU O cTpoeHuru COJIHEYHON CHUCTEMBI,
HBOJIIOLMU  3B€3]] U BceleHHOW, NpoCTPaHCTBEHHO-BPEMEHHBIX MacluTadax
Bcenennoit

— TOHUMaHUuE CYIIHOCTH Ha0I0jaeMbIX BO BeelleHHOM sBiIeHUM

—  BJAJCHHE OCHOBOIOJIATAIOIIAMHU  ACTPOHOMUYECKMMH  MOHSATHUSIMH,
TEOpUSIMHA,  3aKOHAMHU U 3aKOHOMEPHOCTSMHU,  YBEPEHHOE  IOJIb30BaHUE
ACTPOHOMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKON

— c(hOpPMHPOBAHHOCTh TPEJICTABICHUA O 3HAYEHUU AaCTPOHOMHUHU B
IPAKTUYECKOM JICSITEJIbHOCTH 4YEJOBEKa M JAJbHEHMIIEM HAyYHO-TEXHUYECKOM
pa3BUTHHU

— OCO3HAHUE POJU OTECYECTBEHHOM HAyKM B OCBOCHHM W HCHOJIb30BaHUU
KOCMHUYECKOT0 MPOCTPAHCTBA U Pa3BUTUH MEXAYHAPOJIHOTO COTPYJIHUYECTBA B ATOU
obnactu

B nmanmHOM mocoOuM mpencTaBieHbl METOJIWYECKUE PEKOMEHIALWU s
OoOy4Jaronuxcsi MO BBIMOJHEHUIO O TMPAKTHUYECKUX 3aHsATUH. PaboThl uMmeroT
OTNPENICICHHYI0  TeMy, YEeTKO O0O0O3HAYEHHBIH  alrOpUTMOM  pabOThI  AJIs
CHUCTEMAaTH3alMKM TIOJYYCHHBIX 3HAHWM W YMEHUH, KOHTPOJIBHBIC BOIPOCHI H
OpYECHTHUPOBAHBI HA BBHITTOJTHCHHE KOHKPETHBIX IIEIICH.



AJITOPUTM BBINIOJIHEHUS JIA00PaATOPHOM PadoThI

1. 3anucaTh TeMy U LIeTb PAOOTHI.

2. lloBroputh  0a3oBble  TEOPETHUYECKHME  3HAHUA, HEOOXOIUMBIEC IS
palMOHAIBHONW pabOThl M OCYILIECTBIEHUS SKCHEPUMEHTA WA JIPYyTUX
MIPAKTUYECKUX JIEUCTBUM.

3. O3HaKOMHTbCS C TpaBUIAMH HWHCTPYKTaxa O COOJIOJeHUN TpeOoBaHUM
0€e30MacHOCTH TpyAa M WX NPUMEHEHUH NpH oOpalieHuu ¢ npudopamu u
o0opynoBaHuEM(ECIU TAKOBBIE IPETYCMOTPEHBI HHCTPYKIIMOHHOM KapTOi)

4. BpIoJHUATE pabOTy B COOTBETCTBHH C UHCTPYKIIMOHHOM KapTOH.

5. Odopmurs paboTy B TETPAJIH.

6. OO600mMUTH pe3yabTaThl pa0OTHI B BEIBOJIE K paboTe.

7. 3amnucatb OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

IlepedyeHnnb 1a00pPaTOPHBIX M NMPAKTHYECKUX 3aHATHI
Ne KoaunuecTBo
Tema
3aHATHUSA 4acoB

1 HebGecHbie koopaAMHATHI 2

II3Nel OcHoBHblE 37€MEHTBI HeOecHOl  cdephl.

II3Ne2 3BesnHoe Hebo. Vcnonb3oBaHue KapThl

3BE3HOT0 Heba

3 II3Ne3 Buaumoe aBWXEHHE 3BE3] HAa Pa3IAYHBIX 2




reorpauyecKux MMUPOTax»

I3 Ned Ocobeunoctu aBwxkenus ConHIla Ha

Pa3JINYHbIX HIMPOTAX

I13 Ne5 ®dusnueckre yciaoBHs Ha MOBEPXHOCTH IIAHET
3emHoil rpynnbl. CpaBHHUTENbHAas XapaKTEPUCTHKA

IIIaHCT»

Hroro: 10

IIpakTHyeckas padora Nel
OcHoBHBIE d1eMeHThI HeOecHoil cdepbl. HeOecHbIe KOOPAUHATBI

Heab padotbl: M3yueHne OCHOBHBIX 3JIEMEHTOB HeOecHOU cdepbl Ha M 3KBATOPUATBHOU
CHCTEMbI KOOPJIHAT.

O0opynoBanue: Mozens HeOeCcHOU cdepbl, IUPKYIb, TNHEHKa, KapaHaalll, py4yka, JIACTHK.
Bonpocsl k 1onycky:

1. Co3Be3nus. SApkocTh 3BE311

2. Hebecnas cdepa u ee OCHOBHBIC JINHUH

3. Cuctema HeOECHBIX KOOPAUHAT

OcHoBHBIE TEOPEeTUYCCKHUEC CBCICHUA



Eme B npeBHOCTH sipkue 3Be3lbl ObUIM  OOBEAMHEHBI B TPYNIBI U
Ha3BaHBI CO36€30USIMIU.

Co3Be3ausi Ha3pIBAINCh HMMEHaMU JpeBHUX Muuueckux repoeB ( Ilepceit
,/AHpoMesna), Ha3BaHUSIMU KUBOTHBIX (JIeB ,3as1, >kupad) u 0003HAYECHUSMH MPEIMETOB
(Bechl , TpeyroyibHUK).

C XVIIB oTaenbHbIe 3BE31bI CO3BE3IWN CTaM 0003HA4YaTh OyKBaMHU T'PEUYECKOTO
andasura ,a Haubosee sipkue ux okoiio 130 monmy4dmnu coOOCTBEHHbIE UMEHA.

C 1922 roma TpaHWIBI CO3BE3MUNM OBLIM W3MEHEHBI W TIOJ CO3BE3IUSAMH CTald
MMOHUMATh HE TPYIIHI 3BE3]I, & YYaCTKHU 3BE3THOTO Heoa.

Co3Bé31Ust — B COBPEMCHHOM aCTPOHOMHHU YYacCTKH, Ha KOTOpBIC pasjeiieHa
HeOecHast cdepa i ya00CTBa OpUEHTUPOBAHUS Ha 3BE3THOM HeEOeE.

Bce He60 mpuHATO pa3aensaTh Ha 88 CTPOTO OMpeIeIEHHBIX YIaCTKOB - CO3BE3IHM.

3Be3abl MMEKT pa3HyHo APKOCTb U UBET: 6enbii, XXenTblii, KpacHoBaTbIN. Yem

KpacHee 3Be34a, TeM oHa xosio0Hee. Hawe ConHue OTHOCUTCS K XKeNTbIM
3Be3gam. Apkum 3Be3gam gpeBHue apabbl gann cobCcTBEHHbIE MMEHA.

Camble sipkune 3Be3abl elle B APEBHOCTM Ha3Banu 3sesgamm 1-n BeNnUYUHbI,

a camble cnabble, BUANMMbIE HA Npeaene 3peHnsa,— 3Be3gamm 6-11 BENUYNHBI.
OTa cTapuHHasi TEPMUHOSOIMS COXpaHUnach U B HacTosiLLee BpeEMS.
HebGecHas cdepa - 3T0 BooOpaxkaemasi cepa IpOU3BOIBHOTO pajJnyca ¢ IIEHTPOM B

TOUKE  HaOmIojeHus WM € ' IICHTPOM riasa
HaOIrOIaTEIs. 2
Touka HebecHoll
cghepvl,  Haxoosawuecs
HAO Habnoamenem

Hazvigaemcsi 3eHUTOM. Q003HaYeHHe: Z
Jlunus, npoxooswas uepez 3enum u HabmOOAMels
Hasvieaemcsi OTBEeCHOI JuHuel. O003HaveHue: 77"
Ilnockocmev  nepneHOUKynIapHas  OMBECHOU  JTUHUU
Hazviéaemcsi NJIOCKOCTHIO TOPU30HTA.
Jlunus NOS nazvieaemcs noJyAeHHON JIUHUEIH.
N - Touka ceBepa, S - TOUKa ora
Jlunus PP' - Ha3bIBaeTCH 0CbI0 MUpa
P - cesepnuiii nontoc mupa
P' - rootcnwiil nontoc mupa
BOnu3u ceBepHOTO mONIFOCA MUpPAa HAXOAWTCS o - Manas MmeaBeauia. HasweiBaetcs oHa
noJisipHasi 3Be3/1a (OTCTOUT OT MoJjroca Ha 1°)
IInockxocms nepneHOUKyIAPHAA OCU MUPA HA3bIBAEMCs IJIOCKOCTHIO HeDeCHOT 0 IKBaTopA.
E,W - Touku 3amajza u BOCTOKA
bonvwoiu kpye ZQSP'Z'RNP nazvisaemcss HeheCHbIM MePUIHAHOM.




Bpawenue nebecnoii cghepvr nosmopsiem epawjenue 36e30H020 Heba U NPOUCXOOUM OHO
soxpye ocu mupa PP,

Bce ceemuna (nanpumep, 36e30a M) 0sudicymes no Kpyeam nepneHOUKYIsApHblM 0CU MUpQ.
Omu Kpyeu (OKpyHcHOCMU) HA3bI8AIOMCS CYTOYHBIMHU UM HeOeCHBIMH NMapaIIeJsiMi

Oxeamopuanvuas cucmema, OHA Ha3BaHa TaK IMOTOMY, YTO JIKBATOp CIYKHUT TOU
IIJIOCKOCTBIO, OT KOTOPO# 1 B KOTOPOW MPOU3BOIITCS OTCUYETHI KOOpAWHAT. B 3TO# cucreme
OJIHOM KOOPAMHATOUN SIBISIETCS y2l080€ pacCmosiHue ceemuia Om HebOecHo20 2K8amopad,
Hazvleaemcsi ckaonenuem 6.OHo MeHsieTcs B peaenax £90° u cuuTaeTcs: MOJIOKUTEIIbHBIM
K CEBEPY OT DKBATOpa M OTPHUIIATEIBHBIM K IOTY.

BTopaﬂ Koop,u,l/lHaTa Ha3bIiBaeTCA NPAMbIM BOCXOXAEHUEM Q.
T Mpsimoe BocxoxaeHue ceetuna M namepsietca
YrNoM MeXay NNOCKOCTAMU BONbLUNX KPYroB, OAWH
NPOXOANT Yepes Nonkcbl Mupa 1 gaHHoe ceetuno M, a
APYro — 4yepes Nosiocbl MMpa U MoYKy 8eceHHea0
pasHoOeHcmaus T, nexalyyo Ha aKkBaTope (CM. puc.). Tak
Ha3Basnum 3Ty TOYKy NOTOMY, YTO B Hen CosnHue bbiBaeT (Ha
HebecHon cpepe) BecHon 20—21 mapTa, Koraa AeHb
paBeH HO4M.

[Mpsmoe BoCXOXAeHME OTCUYMTBIBAKOT MO Ayre
HebGeCHOro aKkBaTopa OT TOYKN BECEHHEro paBHOAEHCTBUSA
NPOTMB X04a YacoBOW CTPESKK, ecri CMOTPEeTb C ceBepHoro nomntoca. OHo
nameHseTcs B npegenax ot 0 o 360° 1 HasbIBaeTCA NPSIMbIM BOCXOXOEHNEM
NnoTOMY, YTO 3BE3/bl, PpacrnosfioXXeHHble Ha HebeCHOM aKBaTope, BOCXOAAT (M
3axo4sT) B NOpsiAKe BO3pacTaHUsA UX NMPAMOro BOCXOXAEHUS.

BAPUAHT I

1. Co3Be3nuem Ha3bIBAIOT

2. Ucnoaib3ysi KapTy 3Be3IHOI0 Heda, BHECUTE B COOTBETCTBYIOLIHME rpadbl TA0 MBI
CXeMbl CO3Be3/IUH ¢ IPKUMH 3Be31aMHu. B ka:xxaom co3Be3inu BblieuTe HanboJiee
SIPKYIO 3Be31y M YKa)KUTe Ha3BaHHe

Co3sBe3aue Cxema co3Be3aud

JleB

Bosomnac

Maunas menBeauia

Jledenn

3MeeHocCel]

I'mapa




Kakue uBera umMeroT 3Be3/1bl

4. Yto Ha3bIBaIOT HeOecHOIl cepoii

1. Co3Be3aueM Ha3bIBAIOT

5. YkaxkuTe HA3BAHUA TOYEK M JJUHUH HeOeCcHOH
cepnbl, 0003HaYeHHBbIX HHdpa 1-7 Ha pucyHke 1

6. Kak pacnoJiaraercsi oCb MUPa OTHOCUTEJIbHO
3eMHOM ocu?

B kakux Toukax He0eCHbII IKBATOP
nepecexKaercsi ¢ JMHUEH rOpU3oHTAa?

BAPUAHT II

2. Ucnmoab3ysi KapTy 3Be3AHOT0 HeOa, BHECUTE B COOTBETCTBYIONIHE IPadbl TAOJIUIBI
cXeMbl CO3Be3/IUii ¢ SIPKUMH 3Be3laMH. B KkaxaoM co3Be3auu BblejnTe Haubosee

SIPKYIO 3BE€31y U YKAKUTEC Ha3BaHUE

Co3sBe3aue

Cxema co3Be3aud

Bozununii

Opuon

Boabias measeaumna

Bban3zHensn!

Bopon

Kur

3. Kakyio BeJIMUMHY UMEIOT caMble sipKHe
3Be3/Ibl
4. YTo Takoe CyTOYHOE BpallleHUe

5. Ykaxxute Ha3BaHMs TOUYEK M JIMHUI HeOeCHOM
chepbl, o0o3HaueHHbix unudpa 8-14 Ha
pucyHnkel

6. Kak pacnosiaraercs ocb MUPa OTHOCHTEJIHLHO
IUIOCKOCTH HeOecHOro Mmepuanana? B kaknx
TOYKAX He0eCHbI MepPHAHAH IepeceKaercsi ¢
JIMHMel ropu3oHTa?




IIpakTuuyeckoe 3ansaTue Ne
3Be3aHoe He(o. Mcnosib30BaHNe KAPThI 3BE3IHOT0 HebAa.

]_Ie.]]b! IO3HAKOMMUMTLBCA C HOI[BI/I)KHOI‘/'I KapTOﬁ 3Bé3I[HOFO HC6a;Hay‘II/ITBC$I OIIPCACIIATh YCJIOBUA
BHUJUMOCTH C03B€3I[I/II71; HAYYHUTBHCA OIIPCACIIATL KOOPAWHATEI 3BC3/1 110 KApPTEC

Xox padoTsi:
Teopus.
Bun 3BE31H0T0 HEOA M3MEHSAETCS M3-3a CYTOYHOTO BpalieHus 3eMin. Mi3MeHenne Buaa 3BE€31HOTO
HeOa B 3aBUCHUMOCTH OT BPEMEHHU I'0J1a POUCXOUT BCIIEACTBUE O0paIeHus: 3eMiId BOKPYT
Connna. PaboTa mocBsiiieHa 3HaKOMCTBY €O 3BE3THBIM HEOOM, PEIICHUIO 33/1a4 Ha YCIOBUS
BUJMMOCTH CO3BE3AMN U ONPEACICHUN UX KOOPAUHAT.
[TonBrkHast KapTa 3BE3THOTO H66a M300pakeHa Ha PUCYHKE.

BORMAAAR KAPTE MCLANN S mR AAEAARRGR €FFT & KAIE MEIARKCO MERA
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Ha kapre:
e 3BE3/bI IOKA3aHbl YEPHBIMU TOYKAMHU, Pa3MEPbl KOTOPBIX XapaKTEPU3YIOT SPKOCTb 3BE3;

e TYMaHHOCTH 00O3HAYEHBI IITPUXOBBIMU JTUHUIMH;
e CEBEpHBIN MOJIOC MUpa U300paXEH B LICHTPE KapThl;

e JIMHUU, UCXOJSILHUE OT CEBEPHOTO MOJIOCA MHUPA, MOKA3bIBAIOT PACIOIOKEHNE KPYTOB
ckioHeHus. Ha 3BE€31H0M KapTe 11 ABYX OJMMKaHIIMX KPYrOB CKIIOHEHUS YTJIOBOE
paccrosinue paBHo 1 u;

e HeOecHble mapasuienu HaHeceHbl yepe3 30°. C uxX MoMOoIIbI0 MOKHO MPOU3BECTH OTCUET
CKJIOHEHHE CBETHI O;

e TOYKHU MEPCCCUCHU S IKIUIITUKU C DKBATOPOM, JJISI KOTOPBIX MPAMOEC BOCXOXKICHHUEC Ou12 4.,
HAa3bIBAOTCA TOUYKAMHU BECCHHETO g \W% paBHOI[eHCTBPIP’I;

e IIO Kparo 3Bé3)IHOI71 KapTbl HAHECCHBI MCCAIBI 1 YMCJI4, a HAa HAKJIIATHOM KPYIre€ — 4acChbl,

e 3CHHUT PaCIOJI0KEH BOJIM3M IICHTPA BhIpe3a (B TOUKE TIEPECEUCHHS HUTH, U300paKaroeit
HeOECHBIN MepHIaH ¢ HEOECHOW MapasuIeNiblo, CKIIOHEHHE KOTOPOW paBHO TeorpapuidecKoi
IUPOTE MeCcTa HAOIIOICHUS).

st onpenesieHusi MeCTONMOJIOKEeHUsI HeOEeCHOT0 CBeTHJIa He00X0IUMO MecCs I, YUCJIO0,
yKa3aHHOe HA 3BE3IHOI KapTe, COBMECTHTH ¢ YaCOM HAOJIIO/IEHNsI HA HAKJIATHOM KpYyTe.
HeGecHblit 5xBaTOp — O0abUL0U KpYe HebecHOU cghepbl, NIOCKOCHb KOMOPO20 NEPREeHOUKYIAPHA
ocu Mupa u cosnadaem ¢ nI0CKOCMbIo 3eMH020 Ikéamopa. HebecHbI KBaTOp IeTUT HEOECHYIO



cdepy Ha J1Ba MOTyIIAPHS: CEBEPHOE MOIYIIAPUE, C BEPIIMHON B CEBEPHOM IOJTIOCE MHUPA, U FOKHOE
MOJTyIIIapHe, ¢ BEPITMHON B F0)KHOM ToJitoce Mupa. Co3Be3ius, 4epe3 KOTOPhIE MPOXOIUT HEOSCHBIH
9KBATOP, HA3BIBAIOT YKBATOPUAIBHBIMU. Pa3nyaioT co3Be3/1Usl F0KHBIE U CEBEPHBIE.

Cossesnusa CesepHoro nonymapus: bonbemas u Manas Menseauisl, Kaccuones, Lledeit, Jpakon,
Jle6ens, Jlupa, Bonomnac u np.

K roxxnbiMm otHOCsTCS FOxHbBIM Kpect, LlenTaBp, Myxa, XKeptBennuk, FOxxubiii TpeyrojibHUK.
IoJroc Mupa — mouka na HebecHoll cghepe, 8OKpY2 KOMOPOLU NPOUCXOOUM BUOUMOE CYMOYHOE
osudiceHue 36630 Uz-3a epawerus 3emau 6okpye ceoeti ocu. Hanpasnenue Ha CeBepHBII MOJIOC
MHUpa COBMAAACT C HAMPABICHUEM Ha reorpaduyeckuii cerep, a Ha KOKHBIN moIr0c Mupa — ¢
HarpaBjieHHEeM Ha reorpaduyeckuii 1or. CeBEepHBIN MOITIOC MUPa HAXOAUTCS B CO3BE3AMH Maioi
MenBeauiibl ¢ MOASPUCCUMO (BUAMMAS SpKast 3B€3/1a, HAXOIAIIAsACS Ha OCU BpAIICHUS 3eMJI) —
[TonsipHo¥ 3B€310M, F0KHBIH — B cO3Be31UM OKTaHT.

TyMaHHOCTb — Yuacmox mexc36E30HoU cpeobl, 8blOENAIOWUNCT CEOUM U3TYYEHUEM UTU
noenoujenuem usyyeHus Ha ooujem ghone Heba. Panee TyMaHHOCTSIMU Ha3bIBAIH BCSIKUI
HEMOJIBIKHBIN Ha HeOe MPOTSHKEHHBINH 00BeKT. B 1920-¢ roJibl BRISICHUIIOCH, UTO CPEIH
TYMaHHOCTEH MHOTO rajakTuk (Hampumep, TymanHocTs AHapomensl). [locie satoro repmun
«TYMaHHOCTB)» CTaJl IOHUMAThCsI 00Jiee Y3KO0, B YKa3aHHOM BhIIIE CMbICe. TyMaHHOCTH COCTOST U3
BLIK, Ta3a U TUIa3MBl.

IKIUNTHKA — 0016UL0U KPY2 HeOeCHOU chepbl, N0 KOMOPOMY NPOUCXOOUM BUOUMOE 200UYHOE
osudcenue Connya. [I10CKOCT SKIUNTUKA — MJIOCKOCTH oOpaieHus 3emian Bokpyr ConHia
(3eMHOM OpOUTHI).

B 3aBucumocTu ot MecTta HaOmroAaTess Ha 3emiie MEHSeTCs BUJI 3BE3JTHOTO Heba U XapakTep
CYTOYHOTO JBMXEeHUS 3Be3/l. CyTOUHBIE MMYTH CBETUJI HA HEOECHOM cpepe — ITO OKPYKHOCTH,
IJIOCKOCTH KOTOPBIX MapaliiebHbl HEOECHOMY 9KBaTOPY.

CyTouHbIe TyTH BCEX, 0€3 MCKITIOYCHHSI, 3BE3]] IEPIICHANKYIISIPHBI TOpU30HTY. [To3TOMy HaxosCh
Ha dKBaTope, HAOII0AATeNh CMOXKET YBUICTh BCE 3BE3/IbI, KOTOPHIE B TEUEHUE CYTOK BOCXOMST U
3aXOIT.

BooOrie, 11st Toro, 4To0bl CBETUIIO BOCXOAMIIO M 3aX0/IUIIO0, €r0 CKIOHEHHUE 10 aOCONIOTHON

18] < 90°— ¢

BEJINYHNHE JOJIZKHO OBITH MCHBIIIEC, YEM

|6] = 90°— ¢ 3
Ecnu , To B CeBepHOM TONyIIapuu OHa OyJIeT SBIATHCS He3aXOoAsmei (s
HOxxHOTO — HEBOCXOAIICH).

18] <90°— ¢

Torna o4eBHIHO, UTO T€ CBETHIIA, CKIIOHEHHE KOTOPBIX , SIBJISTFOTCSI
HeBocxoAmuMu Jutst CeBepHOro nostymapus (uim Hezaxoaamumu 1i1st FOxxHoro).
JKBATOPHAJILHAS CHCTEMA KOOPAMHAT — 310 cucmema HeOecHbIX KOOPpOUHAm, OCHOBHOLL
NIOCKOCBIO 8 KOMOPOU AGNAENCS NIOCKOCMb HeOECHO20 IK8AMopd.

JKBATOPHAJIbHBIE HeOeCHbIEe KOOPAUHATHI:

1. Cxionenmne (8) — yanogoe paccmosinue ceéemuna M om nebecno2o sxeamopa, usmepenHoe
8001 Kpyea ckionenus. OOBIYHO BBIpAXKAETCS B TPAycax, MUHYTaX U ceKyHaax nyru. CKIOHeHne
MIOJIOKUTEIBHO K CEBEPY OT HEOECHOI0 KBaTOpa U OTPULIATEIBHO K 10Ty OT Hero. OObeKT Ha
HebecHOM 3kBaTope umeet ckiioHeHue 0°. CKIIOHEeHHEe CeBEPHOIo MOJt0ca HeOECHOH cepbl paBHO
+90° Ckyi0HEHME FOKHOTO IoIroca paBHO —90°.

2. IIpsiMoe BocxoKaeHHe CBeTHJIA (01) — Ve08oe paccmositue, usmMepenHoe 8001b HebeCH020
9K8AMOpa, om MoyYKU 6eCeHHe20 PAGHOOEHCMEUs 00 MOYKU nepecedeHus HeOecHo20 IK6Amopa c
KpY2OM CKIIOHEeHUsl C8eMUA.



IMociienoBaTeIbHOCTD BBINOJHEHHSI MPAKTHYECKOH PadoThI:
Teopernuexnii crnocod.
Hcnonbzyem GpopMyIibl YCIOBUS BUTUMOCTH 3BE3/I:

18] < 90°— @ ) )
ECHI/I , TO 3B€3/1a ABJISIETCA BOCXOAAIICH U 3aXOJAIICH.

|6] =90°— @ .
Ecim , To 3Be371a B CeBepHOM IOJTYIIAPHH SBJISICTCS HE3aXOISAIICH

16] = 90°— ¢ .
Ecimn , TO 3BC3/1a B CeBepHOM HOJ'IYI_HapI/II/I ABJISICTCA HEBOCXOAAIICH.

1. B kaxou cmopoune neba 5 mas 6 23 uaca uono coseezoue bauzneyos? CoBmectute nary 5 mas
Ha KapTe 3BE3qHOro Heba U BpeMs 23 yaca Ha HakJIagHOM Kpyre. J[i1s onpeneneHus cTOpoHbl Heba
WCIIONB3YITE MOANKCH Ha HakiagHoM kpyre: C — ceBep, O — tor, B - Boctok, 3 — 3ana.

2. Koeoa 10 aunsaps npoucxooum eepxusasn kyiomunayus Cnuxu? PacrionoKuTe HAKIaTHOW KPYT
TaK, 4TOObI MepHIMaH (HUTH) IPOXoqui yepes 38e31y Crmka (“ JleBor). Onpenenure BpeMs Ha
HaKJIQJHOM Kpyre, KOTOpoe coBMaaaet ¢ Aaroi 10 ssHBapst Ha KapTe 3BE3IHOTO Heba.

3. Koeoa 15 ¢espans npoucxooum nudicnss Kyiomunayus Beeu? PacnonioxuTe HaAKIaIHON KPyT
TaK, 4ToOBI MEpHIMaH (HUTH) MIPOXOII Yepe3 3Be31y Bera (% JIupbl) MEX/Iy CEBEPHBIM ITOJIFOCOM
Mupa (IIEHTp KapThl 3BE3HOTO HEOA) U TOUKOM ceBepa (Touka C Ha HAKIJIAHOM Kpyre).
Omnpenenurte BpeMs Ha HaKJIAAHOM Kpyre, KOTOpOE COBIAJAeT ¢ AaToi 15 ¢eBpans Ha KapTe
3BE3HOro Heoa.

4. Koeoa 25 mas eocxooum Anbmaup? PacnonoxuTe HaKJIaJHON KPYT Tak, YTOOBI 3Be3/1a
Aunbranp (“ Opia) HaX0UJIach Ha JIMHUK TOPU30HTA B BOCTOYHOM YacTH Heba (BHYTPEHHHI BHIPE3
HaKJIaJAHOTo Kpyra BOau3u Touku B). Onpenenurte BpeMs Ha HaKJIaJHOM Kpyre, KOTOpoe
COBIIAJIAeT ¢ JaTou 25 Mas Ha KapTe 3BE3HOTO Heba.

5. YcTaHOBHUTH MOJABUKHYIO KapTy 3BE3AHOTO HEOA HA JIEHb U Yac HAOJIOICHHs M Ha3BaTh
CO3BE3/IUsl, PACIOJIOKEHHBIE B F0’KHOM YacTH He0a OT TOPU30HTA J0 MOJ0Ca MUPa; HAa BOCTOKE — OT
TOPU30HTA JI0 MOJII0CAa MUPA.

6. Omnpenenutsb, Kakue U3 MEPEUUCICHHBIX co3Be3auii: Manas Menseauia, Bononac, Bo3uuuuid,
OpuoH - 115 Balel MupoThl Oy 1yT HE3aXOAAIUMU?

ITo okoHUYaHMIO PAKTHYECKOH padoThI cTyAeHT AoukeH npeacTaButh OTUET.
OTuéT No/HKEH BKJII0YATh OTBETHI HA BCE YKa3aHHBIE ITYHKTHI MOPSAKa BBITOJIHEHUS pabOTHl,
OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI U PEILICHHBIE 3aa4H.

KonTposabHbie BOnpockl
AJIS 3aKpeIJIeHUs] TeOPeTHYeCKOro MaTepuaJa:

1. Yro Takoe 3BE3qHOC HEOO? (36€30H0€ HEbO - MHOJCECMBO HEDECHbIX C8eMUL, BUOUMBIX C 3emu
HOUbIO, HA HebeCHOM c800e. B scnyro nouv uenosex ¢ xopowum 3penuem yeuoum na Heboceooe He



bonee 2—3 mulcsau mepyarowux moyek. Tvicauu iem HA3a0 OpesHUe ACMPOHOMbL Pa30eaUIU
36€30H0€ HeOO HA 08eHAOYAMb CEKMOPO8 U NPUOYMATU UM UMEHA U CUMBOJIbL, NOO KOMOPLIMU OHU
U38eCMHbL U NOHBIHE.)

2. Uto takoe co3esnusi? (Cozge30us - yuacmku, Ha KOmopbvle pazoeiena HebecHas cepa 0ns
y00OCcmea opueHmupoB8anus Ha 36€30Hom Hebe. B Opesnocmu cozse30usimu Ha3bI18ANUCDH
xapaxmepmbvle hueypul, 006pasyemvie APKUMU 36E€30aMU. )

3. CKOIbKO Ha Cero HsIIHIN NeHb co3Be3auii? (Cecoons ecmov 88 cozsezouil. Cozee30ust paziuutbol
N0 3aHUMAEMOLL NIOWAOU HA HeBEeCHOLL chepe u KOIuYecmasy 3630 6 HiiX.)

4. [lepeuncinuTh OCHOBHBIE CO3BE3MS UM T€, KOTOphIE BbI 3HaeTe. (Cywecmayiom bonvuiue
coszee30us u manenvkue. K nepgoim omnocames bonvwas Meoseouya, I'epkynec, Ilecac, Booonei,
Bononac, Anopomeoa. Ko emopwim - FOxcuwiii Kpecm, Xameneon, Jlemyuas Poiboa, Manwiii I1éc,
Paiickas ITmuya. Koneuno, Mol Hazganu auuib MAiylo moauky, Hauboiee uzeecmHule.)

5. Uro takoe kapta HeOa? ( Imo uzobpasicenue 36€30H020 HebOA UIU €20 YACMU HA NIOCKOCMU.
Kapmy neba acmponomsl pazoenunu Ha 2 4acmu: 10XACHYIO U Ce8EpHYIO (N0 AHAN02UU C
nonywapusmu 3emuu.)

6. Uto Takoe HeOecHBIH dkBaTOP? (Bobuiol Kpye HebecHotl cghepbl, NIOCKOCHb KOMOPO2O

NePReHOUKYIAPHA OCU MUPA U COBNAOAEN C NIOCKOCMbIO 3eMHO20 IKEAMOopd.)

. =477
7) Pemwute 3amauy. Kaxoeo ckionenue 36¢30, komopuie 6 Pocmose-na-/ony (¥ 43 )
KYIbMUHUPYIOM 8 3eHume?

8) Pemmute 3amauy. Ha kakoii ceoepapuueckoii wupome 36e30a Cnuka KyibMUHUpyem Ha

gbicome 35 ?
9) Pemure 3anauy. Kaxosa evicoma Coninya 6 noidens 8 0eHb 6eCeHHe20 PAGHOOEHCMBUS

— 85"
6 Hoeocubupcke (¥ = - )?

IIpumep pemenus 3aaa4

; — 547
1) Pas6epure permenue 3agaun. Kakogo cknouenue 36€30, komopule ¢ Mockee (¥ 56 )
KYTbMUHUPYIOM HA 8blcome <= ?
aHo: Pemenue.
=57 . By o =80 e e 8
3anumuTte GopMyTy BHICOTHI CBETHIIA B BEPXHEH KyJIbMUHAIIUU: * ¥ - .
"'Ii:i.i:' =437 5=5;!:i._,\._—'9ﬂ: 43

[Tpeobpazyiite popmMyiy U BEIpa3UTE CKIOHEHHE:
. . B
Haiitn: PaccumTaiite cknonenme: & =927 — 887 +387 =117
vo=? OTBeT: CKIOHEHHE 3BE3] paBHO + 117,

2) Pazbepure pertenue 3anaun. Ha kaxotl ceoepaguueckoil wupome 36e30a Anomaup
KYIbMUHUpYem 8 3enume?
Cxiionenue 3Be3/b1 Anbraup (% Opia) Haiigure B Tabauie « OCHOBHBIE CBEIEHHS O HanboJee

SIPKHUX 3BE37ax». BeicoTa 3eHHTa paBHa 5 .



aHo: Pemenue.

e

o H = (v ! PR
G =<5 3anummTe (GOpPMyYITy BHICOTHI CBETHIIA B BEPXHEH KyJIbMHHAIIMN: - -

T, _ ® _ = _ 7
N P #0 [Ipeobpasyiite hopmMyiy B BBIPA3UTE MIUPOTY: =% T

P=50"-%07 -9 =9

= - d

o

=

Haijitu: Paccuuraiite mmpory:

7= OtBeT: 7 CeBepHOI IMUPOTHL.

3) Pazbepure pertenue 3anaun. Kaxosa svicoma Connya 6 noidens 6 0etb 3UMHE20

connyecmosnus 6 Mypmancke (¥ = 6% )?
[Tonmens — 310 BepxHss KynbMuHanus CoyHia. B €Hb 3MMHETO COJTHIIECTOSIHUS CKIIOHCHHE

Comnnna paBHO 23.537

aHo: Pemenmne.

= * o T2 =W — e
7 = 0% Banummre HOpMyITy BBICOTHI CBETHIIA B BEPXHEH KYJIbMUHALMN: ' - - Ho—esd

§=-73 3" B =37 -63 -23 8 = -237

PaccuuTaiite BbICOTY:

Haiitu: Oreer: ~ 2+

HOYb).

(ConHue HaxXoAUTCS MO TOPU3OHTOM, B MypMaHCKe — MOJIsIpHAs

¥

Tz =+



IIpakTnueckoe 3ansaTue Ne3
Buaumoe nBuakeHnne 3B€3/1 Ha pa3jJiMYHbIX reorpaguyecKkux mMMpPoTax

3agaHve 1
Bonpoc:

Onpenenute reorpapuuecKyro UPOTy MecTa HaOmoaeHus, ecinu Cupuyc B BepXHel
KyJIbMUHAIIMHA HAXOAUTCS Ha BbIcoTe h = 64° 13’ K rory OT 3eHHTa. 3HAUCHUE
rpajycoB U MHHYT OTAENIUTE 3aMsATou, Hanpumep, 38,47 - ato 38° 47"

Sanuwume yucno:

3agaHue 2
Bonpoc:

OnuimmuTe ycaoBHUs BUAMMOCTH 3BE3]1 Ha S5° ceBEpHOM LIUPOTHI.

Vkaoicume coomeememaue 071 6cex 3 apuanmos omeema.
1) He3axonsimas 38e31a

2) HeBocxomsmas 38e3/1a

3) Bocxonsimas u 3axoasinas 38e3/1a

_ 5=-16°43"
_ 5=+8°53'
~ 5=-60°51"

3agaHue 3
Bonpoc:

YKaxute yclIoBuUs BUIUMOCTH 3BE3.

Yxascume ucmunnocmo unu 1024CHOCMb 8aPUAHMOB8 OMBEeMA:

___Ecmm |8 > 90° — ¢, To 3Be31a B CeBepHOM TOJTYIIAPUU SIBJISIETCS HEBOCXOISIIEH.
___Ecam 8| <90° — ¢, TO 3Be3/1a SABISAETCS BOCXOIAIICH U 3aX0ISIIICH.

___Ecam 8] > 90° — ¢, TO 3Be3/1a SABISAETCS BOCXOIAIICH U 3aX0ISIIICH.

___Ecmm 5] £90° — ¢, To 3Be31a B CeBepHOM NOJTYIIAPUU SIBJISIETCS. HE3aXOISAIIICH.
___Ecmu |6 £90° — ¢, To 3Be311a B CeBEpHOM MOIYIIAPUH SIBISETCS HEBOCXOISIIEH



3agaHue 4
Bonpoc:

M3MepuB CKIIOHEHHE CBETHIIA U €T0 BBICOTY B MOMEHTHI KyJIbMUHAITUH, JIETKO
OTIPEICIUTH ..., HA KOTOPOU HaxoauTcs HaOmoaarens. (BcTaBpTe MpomyIieHHbIe
CJIOBA).

Cocmasbme 1060 u3 OYK8:
POEO UI'EUT'®OKIOCPUINAVYTY ->

3agaHve 5
Bonpoc:

CoI10CTaBbTE.

Vkaorcume coomsemcmeue 05 6cex 4 éapuanmos omeema:
1) Bocxon

2) 3axo[

3) CeBepHOM TM0JTIIOCE

4) KOxHOM mosroce

5) DkBarop

___Bce 3BE311b1, CKIIOHEHUE KOTOPBIX MOJOKUTEIBHO,

a UX BBICOTA B TEYCHUE CYTOK HE Oy/IeT U3MEHSTHCS BUHBI Ha

___Haxopasce Ha ..., HaOm0gaTENh CMOXKET YBUIETH BCE 3BE3/IbI, KOTOPHIEC B TCUCHUE
CYTOK BOCXOJISIT U 3aXO/T.

__ SIBneHue mepeceyeHus CBETUIIOM BOCTOYHOM YaCTH UCTUHHOTO TOPU30HTA.

___ SIBneHue mepecedyeHrs CBETUIIOM 3anaHON YaCTH UCTUHHOTO TOPU30HTA.

3agaHue 6
Bonpoc:

Omnpenenute reorpad@uUecKyro MAPOTY MECTa HAOIIOICHUS, €CJIH AJIbTaup

MIPOXOJUT YEPE3 3€HUT. 3HAUCHUE TPATYCOB U MUHYT OTJEIUTE 3aMsATOM, HAaIpUMEp,
38,47 - 310 38° 47"

3anuwume uucino:




3agaHue 7
Bonpoc:

CyTouHble yTH CBETHJI HAa HEOEeCHOM cepe - 3To

Ykaostcume ucmunnocmo unu 102%cHOCmMb 8APUAHMO8 OMEEema.

___ OKPY’KHOCTH, MJIOCKOCTH KOTOPBIX MapaijieIbHbl HEOECHOMY IKBATOPY.
___ AJUIMIICHI, TFIOCKOCTH KOTOPBIX MEPIEHIUKYIISIPHBI HEOECHOMY 9KBaTOPY.
___ 3JUIMIICHI, IFIOCKOCTH KOTOPBIX NapaJljIeIbHbl HEOECHOMY SKBaTOPY.

___ OKpPY’XHOCTH, IIJIOCKOCTH KOTOPBIX NEPIEHAUKYJISIPHBI HEOECHOMY 3KBaTOpY.

3agaHve 8
Bonpoc:

KakoBa cBsi3bp MKy BBICOTOM TIOJIIOCA MUPA U TeorpaduIecKoi MUPOTONH MecTa
HaOmroaeHus?

Buvibepume ooun u3z 5 eapuanmos omseema:

1) Bricora nonroca mupa Ha 180° 6osbiiie reorpaduyeckoi MmupoTHI.

2) Bricota nosroca Mupa Ha 90° Oosiblie reorpapuuecKoi MHPOTHI.

3) BeicoTa nostoca mupa Ha 180° MeHbIIe reorpaduuecKoi MHpPOTHI.

4) OHM paBHBI MEKIY COOOM.

5) BeicoTa nmomtoca mupa Ha 90° MeHbIle reorpaduaeckoi mupoTH.

3afdaHwue 9
Bonpoc:

MoMeHT BpeMEHH, KOTJa CBETHIIO ITPU CYTOYHOM JIB’)KEHUU HAXOJUTCS B
HaMBBICUIEH TOYKE HAJl TOPU30HTOM, OJMKaMIIel K 3€HUTY.
H3zo0pasicenue:




Buvibepume ooun us 4 eapuanmos omeema:
1) BepXHsisi KyJIbMUHALIHS

2) KyJIbMUAHALUS

3) HanOosIbIIee CKJIOHEHUE

4) HDKHSS KyJIbMUHALIHS

3aganve 10

Bonpoc:

Kak Ha3pIBaeTcst MeCTO Ha 36MHOM 11ape, € OCh MUPa COBIIAIAET C OTBECHOU
JMHHUEH, a HeOECHBIM SKBATOP - C TOPU30HTOM.

Sanuwume omeem:

OTBeThbl:

1) (5 0.): Bepusrii otBert: 9,4.;

2) (5 6.) Bepuble otBetsI: 3; 3; 2;

3) (4 6.) Bepunlie otBethl: [la; [la; Her; [a; Her;
4) (3 6.) Bepusie otBetsl: "I'EOI'PAPNYECKYIO IHUPOTY".
5) (5 6.) Bepusie otBetsI: 3; 5; 1; 2;

6) (5 6.): Bepnsiii otBeT: 8,52.;

7) (4 6.) Bepubie otetsl: [la; Her; Her; Her;

8) (3 6.) Bepnbie oTBeTHI: 4;

9) (3 6.) Bepnbie oTeThI: 1;

10) (4 6.) BepHnbiii oTBeT: "mosroc"”.



IIpakTuyeckoe 3ansaTue Ned
Oco0eHHOCTH IBMKEHHS COJTHIIA HA PA3JIHMYHBIX HIHPOTAX

CyrtouHoe au:xenne CoJIHIIA HA CEBEPHOM IOJIIOCE.

[IIupoTta ceBepHOTO Mojtoca 3emun paBHa 90°, a ciie1oBaTeIbHO, OTBECHAS JIMHUS
COBIAJAET TaM C OCbIO0 MUPa, a SKBATOP - C TOPU30HTOM. 3HAUYUT, B KAXK/IbIi I€Hb r0/1a
ComnHiie onuchIBaeT Ha HEOOCBOAE KPYTH, MPUOIU3UTENIBHO NapalIesIbHbIE TOPU3OHTY,
Ha BBICOTE, paBHOH ckJIoHEeHHIO CoiHIa B 3TOT AeHb (puc. 14). Takum obpaszom, ecim
Ob1 He ObLT0 pedpakuuu, 21 mapta CosHile 00X0AUI0 ObI TOPU30HT, IPHYEM LIEHTP
Connia nexan Obl HA MaTEMaTUYECKOM TOpu30HTE. M3-3a pedpakiuu Takas KapTUHa
HaO0JII0/1aeTCs Ha HECKOJIbKO JHEH panblie. C kaxapiM 1HeM COJHIE BCE YBEIMYMBACT
hanaz = €
CBOIO BBICOTY HaJl TOPU30HTOM, U JOCTUTAET MAaKCUMaIbHOMN BBICOTHI 22
utons. [Tocre atoit natel BeicoTa CoHIIA BHOBH HAUMHAET YMEHBIIATHCS, U BOIM3U 23
ceHTs0ps (Teneppb u3-3a pepakiuu 9yTh no3xe) ColHIle BHOBb OKa3bIBACTCS HA
ropusonte. B nocnenyromue nuu ComHIle OKa3bIBA€TCs MOl TOPU30HTOM U HE
MOSIBJISIETCS TIOYUTH J0 JHS BECEHHETr0 PaBHOACHCTBU. Takum o0pa3om, 4yTh OObIIe
nostyroga CoJHile HAXOAUTHCS HaJl TOPU30HTOM (10/IApHbIL OeHb), a OCTABILIEECs BpeMs
- 10 TOPU30OHTOM (nosapHas nous). Ha 105KHOM 1oJI0Cce KapTHHA TaKasi )K€, TOJIbKO
TIOJISIPHBIN JIEHb U TIOJIIPHAs HOYb MEHSIOTCS MECTaMU, T.€. KOTJa Ha CEBEPHOM IOJIIOCE
MIOJISIPHBIN JIeHb, HA I0YKHOM - MOJISIPHAs HOYb, U HA00OOPOT.

QCb MUPa W
oTBECHAA NUHWA P.,Z

SKBATOP W
FrMOPU3aHT

P, Z

Puc. 14. Bunumoe nmxenne CoJIHIIA B TEUEHUE I0ZIa Ha MOJIFOCE 3eMIIA



[TonsipHble IHU ¥ HOYM OBIBAIOT HE TOJBKO Ha IMOJIIOCAX, HO M HA APYTHUX, JOCTATOYHO
BBICOKHUX IIUPOTAX, TOIBKO MPOJOJIKUTEIBHOCTh UX MEHbIIE. TeopeTHuecKuMu
rpaHullaMy reorpa@uyecKux MUpPOT, Ha KOTOPBIX OBIBAIOT MOJIIPHbIEC JHU U HOYH,

) i} p = 66°34' } i}
SBIISIIOTCSL Ce8EPHbILL NONAPHBLU KPY2 U 10J4CHbIU NONAPHDBILU

p = —66°34'
Kpye . T.e. ecnu 661 ConHile ObUIO TOYKON U HE ObUIO OBl aTMOC(HEPHOU
pedpakiyu, TO Ha 3TUX MUPOTaxX pa3 B roay CoJHIE B TEYCHHE CYTOK HE 3aX0UIIO ObI
3a TOPU30HT, U B TEYCHUH CYTOK HE TIOKA3bIBAJIOCh OBl HAJl TOPU30HTOM. M3-3a BAMSHUS
r = 35" Te = 16!
pedpakuuu ( ) ¥ KOHeuHbIX pazmepoB CoHia ( ) HOJNSIpHBIC THU
+65°42' +67°24"

OBIBAIOT HA IMPOTAX 10 , & TIOJISIPHBIE HOYH JIUILb JI0 IIHPOT .T.e.3a
Havaio (M OKOHYaHUE) NOJIsPHO20 OHS MBI OyieM OpaTh 1aTy, Ha KOTOPYIO
Habo1aemMasi BbicoTa BepxHero kpast CoslHIa B MOMEHT HudiCHeli KyJIbMUHALUN paBHA
HYJIIO, a 32 Hayaso (M OKOHYAHUE) NOAAPHOU HOYY JTaTy, Ha KOTOPYIO HaOoaaemas
BbICOTa BepxHero kpas CoHIIa B MOMEHT 6epxHell KyJIbMHUHALIMU paBHA HYJIIO.

Cyrtounoe au:xenne CoJIHIIa HA IKBATOPe.

[IIupoTa sKkBaTOpa paBHA HYJIIO, H OCh MHUPA JIEKUT TaM B INIOCKOCTA TOPU30HTA, TAK YTO
CEBEPHBII MOJIOC MUPA COBIAJAET C TOUKOM CeBEpa, a F0KHBIN - ¢ TOUKOM tora (puc. 15).
CyTouHble napajyiean NePHEeHANKYISIPHBI TOPU3OHTY, a SKBATOP NPOXOJUT YEPE3 3€HUT
(1.Q coBmagaer ¢ T.Z). Takum 00pazom, 21 mapta CosHIle HAXOAUTCS HA DKBATOPE U
KyJbMUHUPYET B 3eHUTE. B nocnenyrouue auu ckinonenrne CoaHIa yBEIUYUBAETCA U
OHO KYJIbMUHUPYET Ha BCE MEHBILIEH BBICOTE K ceBepy OT 3eHuTa. Beicota ConHua B
MOMEHT BE€pXHEU KyJIbMHUHAIIMU K CEBEPY OT 3€HUTA SIBIIICTCA HAUMEHbIIIEH 22 UIOHS.
Jlanee makcumanbHas BeicoTa CoHIIa BHOBb HaUMHAET pacT U 23 ceHTa0ps ConHile
BHOBb KYJIbMUHUpPYET B 3eHUTE. CkiioHeHre CoJIHIIa MPOI0JIKAET YMEHBIIATHCS U €
KaXJIbIM THEM OHO KYJTbMUHUPYET Ha BCE MEHBIIIEH BBICOTE TEMEPh YXKE K 0Ty OT
3eHuTa. MUHUMAabHAS BRICOTA B BEPXHEH KyJIbMUHAIIUH K FOTY OT 3€HUTA ObIBACT B
JI€Hb 3UMHETO COJHIIECTOSIHUA 22 niekalOps, a moToM BeicoTa CoHIIA B KYJIbMUHALIMU
BHOBb HAYMHAET YBEININBACTCSI.
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Puc. 15. Buaumoe nemwxenne ColiHIla B TEYEHUE TOJIAa HA DKBATOPE 3eMITU

Takum 00pa3om, B 3KBaTOPUATIBHOW 30HE 3€MITH HET MPUBBIYHON HAM CMEHBI BPEMEH
roza, a ecTh JIBa XKapKux (3acylUTUBbBIX) MEpHO/Ia BOIM3H PAaBHOACHCTBHIA, U JIBa MEpUIa
nokeH (OTHOCUTEIBHO XOJIOAHBIX) BOIM3H CONHIIECTOsIHUIL. CONHIIE ABAXIBI B TOJT
KyJbMUHHUPYET B 3€HUTE HE TOJILKO HA YKBATOPE, HO U HA OKOJI0OIKBATOPHATBHBIX
©p = 23°26'

HIMPOTaX, BIUIOTh JI0 IIHPOT CE8EPHO2O MPONUKA U I0JICHO20

p = —23°2¢'
mponuxa . CeBepHBIi U FOXKHBII TPOIHUKU ONPEIEIISIOTCS KaK
reorpaduuecKue MUpPOThI, Ha KOTOPbIX COJHIIE OAMH Pa3 B Ty (COOTBETCTBEHHO B
JIeHb BECEHHETO M OCCHHETO PAaBHOJICHCTBUI) KYJIbMUHUPYET B 3CHUTE.

3agaun

© = 68°58

26. OnpenenuTsh MPOAOHKUTEILHOCTh MOJSPHOTO THS B MypMaHCcKe ( ).

Pewenue:



1) B nenp Hayana (M OKOHYAHHMSI) MOJISIPHOTO JHS B MOMEHT HM)KHEN KyJIbMHUHAIIUU
Connia ero HaOII0Ja€MBbI BEpXHUN Kpall TOKEH HaXOIUThCS Ha
ropu3oHTte hminBk=0° 0', T.¢c.

e — (90° — p) = =15 — pr-

Otcroaa ckinoHenue CoJHIa B 3TOT A€Hb PaBHO:

de = 90° — 68°58' — 16" — 35’ = 20°11'.

2) B xakue nuu roga ckiaonenue CoiHIa paBHO 3Toi BennuuHe? O4eBUIHO, YTO T/IE-TO
BOJIM3M 22 WIOHS, OJIHA J]aTa - Havyaja MOJISPHOTO JTHS - 10 22 UIOHS, a BTOpas -
OKOHYAHUS MOJSIPHOTO AHS - Tociie 22 uroHsa. CepeauHa MOJISIPHOTO JTHS MPUXOIUTCS Ha
22 UIOHAL.

3) Paccuntaem n3menenue ckinoneHus: CoJHIIA ¢ ATOM AaThl 10 22
Ad = 23°26' — 20°11' = 3°15' = 3°.25

HWIOHA

4) 3a cxonbko nHe ckiioHeHre ColHIla BOJIM3U COJTHIIECTOSHUS U3MEHHUTCS Ha ATy
Bennunny? 30 nHeit BOm3u 22 uroHs ckiioHeHne CoHIIa U3MEHSETCS! CO CKOPOCThIO
0°.1 B nenb. 3a 3T0 BpeMsi €ro CKIIOHEHHE U3MEHUTCSI pOBHO Ha 3°. A B HallleM cirydae
M3MEHEHHE CKJIOHEHHUs 0oJible. 3HAYuT, e1lle Kakoe-To BpeMsi ckioHnenne ConHia
MU3MEHSIOCH co ckopocThio (0°.3 B neHb. OueBuaHO, uyTO pazHocTs 3°2.25 - 3°.00 = 0°.25
Obu1a niporizerHa CoJHIIEM € 3TOM CKOPOCTBIO 3a OAMH JeHb. 3HAUUT, OJIIPHBINA JCHD B
Mypwmancke Hadancs 3a 31 nens 10 22 utons (22 Masi), a 3akoHumiIcs yepes 31 neHp
nociie 22 utoHs (23 uroinst). [lonHast mpoA0KUTETFHOCTD MOJISPHOTO THS B MypMaHCcKe
cocTtaBuia 62 mHs.

© = 68°58'

27. OnpenenuTs IPOAOIKUTEIBHOCTD MOJIAPHON HOUM B MypMmaHcke ( ).
Pewenue:

1) B nenp Havyana (M OKOHYAHUS) TIOJIIPHOM HOYM B MOMEHT BEPXHEH KyJIbMHUHAIINH
Connia ero HaOII0JaE€MBIN BEpXHUHN Kpall TOKEH HaXOIUThCS Ha
ropu3oHTe NmaxBk=0° 0', T.e.

o + (90° — ) = —rg — pr.

Otcrona cknonenue CosHIa B 3TOT A€Hb PaBHO:

do = —90° + 68°58' — 16’ — 35' = —21°53".



2) B kakue quu rona ckionenue ConHua paBHO 3Toi BennurHe? O4eBUIHO, YTO TAE-TO
BOM3M 22 nexabpsi, 0JHA 1aTa - Havaja MoJSIPHOM HOYH - 10 22 nekaOpsi, a BTopas -
OKOHYAHHUS MOJISIPHON HOUM - Tochie 22 aexadps. CepeauHa NOJIpHON HOYM MPUXOIUTCS
Ha 22 nexadps.

3) Paccunraem nsmenenue ckinoneHus: CojHIIa ¢ ATOM AaThl 10 22
A = | — 23°26" + 21°53'| =1°33' =1°.55
TeKaopst :

4) 3a ckosbko nHel ckioHeHue ColiHila BOIU3U COJHLIECTOSIHUSA U3MEHUTCS Ha 3Ty
BenumunHy? 30 qHel BOMM3M 22 nekadps ckiioHeHue COTHIIA U3MEHSETCS CO CKOPOCTHIO
0°.1 B neHb. 3a 3TO BpeMsi €r0 CKJIOHEHHE U3MEHUTCSI pOBHO Ha 3°. A B HaIlleM ciiydae
M3MEHEHHUE CKJIOHEHHUS MEHbIIIE. 3HAYUT, JIJIsl TOTO, YTOOBI Y3HaTh, CKOJBKO AHEH
MPOILIO C MHTEPECYIolel Hac JaThl A0 22 nekaldpsi, TOCTaTOYHO pa3AeuTh MOJTHOEe
M3MEHEHNE CKIOHEHHS Ha CKOpOCTh ero n3meHeHust N9= 1°.55 /01 = 1595, 3uauur,
nmojIsipHast Houb B MypmaHcKe Havamach 3a 15.5 gaeit qo 22 nexadps (6 nexadps), a
3aKoHUMIIack uepe3 15.5 aueit mocne 22 nexadps (6 ssuBapst). [lonnas
MPOJOKUTENBHOCTH MOJISIPHON HOUM B MypmaHcke coctaBuiia 31 eHs.

p=-—18°
28. Kakoro yucna B r. AHTaHaHapUBY ( , 0. Manarackap) CounHue
KYJIbMUHUPYET B 3€HUTE?

Pewenue: Kak U3BeCTHO, BBICOTA CBETHJIA B MOMEHT BEpXHEH KyJIbMUHAITUU
onpenensercs o Gopmyie (4). B 3ernure Boicota ComHiia g10mkHa O6ITh 90°,
S0 =p=—18°

CJIeIOBATEIbHO, B ICKOMBIH JIEHb . Cxuonenne CojHIIa paBHO 3TOU
BEJIMUMHE B JIBE JaThl BOMM3U 22 nexaopsi.

Ad =|—23°26' + 18| =5°26' =5°4
PasznocTthb . 30 mue#t BONM3M 22 nexadps
ckioHenune ColiHIla u3MeHsieTcsi co ckopocThio 0°.1 B IeHb, U3MEHSISICH 3 3TO BpeMsI Ha
3°. OctaBmmecs 2°.4 ConHie epeMemmaeTcs mo @ co ckopocThio 0°.3 B 1eHb

2°.4/(0°.3/ nens) = 8¢

3a . 3naunT, ConHIle B AHTAaHAPUBY KYJIbMUHUPYET B 3€HUTE 32
38 mueii (14 Hos1Ops1) mo 22 mexadps, u uepe3 38 muel (29 saBaps) nmocie 22 nexadps.

29. Ha otHO# U3 pOCCUHCKHUX OCTPOBHBIX MOJSPHBIX CTAHIIMNA MOJISIPHBIN JI€HDb JUTUTCS
poBHO 100 gueit. Ha kako# mupoTe pacnoyioKeHa 3Ta MoiasipHas CTaHLHS?

30. KakoBa nmpo10pKUTENTEHOCTD MOJISIPHOTO JHS U TIOJISIPHON HOYH U C KAKOH JaThI O
© = —T74°00
?

KaKyI0 OHU IJIATCA Ha IUPOTEC



IIpakTHuyeckoe 3anaTue NeS

Pu3nyecKue ycJI0BUsl HA NIOBEPXHOCTH IJIAHET 3eMHOM Ipynimbl.

CpaBHI/ITeJILHaSI XapaKTEePUCTUKA IVIAHET

1. MNMonb3ysck CrpaBoYHbIMK AAHHBLIMU Y4eOHMKa, 3anonHUTE Tabnmuy C OCHOBHbLIMU (PU3NYECKUMM
XapaKkTepucTUKaMu NiaHeT 3eMHOW rpynnbl.

duznyeckue XapakTepuCcTUKU .
- Mepkypuit Benepa 3emuis Mapc
Macca (B Maccax 3emuin) 0.055 0.815 1 0.107
Juametp (B quameTpax 3eMIH) 0.382 0.949 1 0.533
[TnoTHOCTB, KI/M/3 5440 5240 5520 3940
[Tepuon Bpaienus 58.6 cyT 243 cyt 23 4y 56 muH | 24 4 37 MuHa
95 atm, o o
Atmocdepa: naBnenue, xumuieckuii | [Ipakruyecku 96.5% L amv, 78% 1 17150 atw, 95%
' ’ . N(2), 21% | CO(2),2.5% N(2) u
COCTaB HET CO(2), 3.5% 0(2) 1 1 1
N(2) 1 2p. -
. Ot +60 no i .
Temnepatypa nosepxHoctu, °C 430 anéy; -170 +480 +17 nuéwm; - Ot +15 510 -60 g,
HOYbIO -120 HOYBIO
80 HOYbIO
Yucio CryTHUKOB - - 1 2
Haszeanus cnyTHUKOB - - Jlyna doboc u Jleiimoc

3anonHute Tabnuuy, coenavite BbIBOAbI U YKAXUTE CXOACTBA U Pa3nuyns Mexay nraHeTamy 3eMHOM
rpynnebil.

BbiBoabl: [11aHeTbl 3eMHOW rpynnbl NPakTUYECKM BCE UMEKT OAMHAKOBbIE MIOCKOCTUN BAIN3KNX Macchl.
[naHeTbl 3eMHOK rpynmnbl, Kpome Mepkypus, UMeT atMmocdepy.

2. Ha rpadhmnkax nokasaHbl 3aBMCMMOCTI SaBIIEHUSA 1 TemnepaTtypbl B aTMocepe BeHepbl. Ha ocHoBe
aHanmaa rpadukoB OTBETbLTE Ha BOMPOCHI.

Ha kakown BbicoTe gasneHne atmocdepbl BeHepbl paBHO aTMOCEPHOMY AaBNEHUO Y NOBEPXHOCTU
3emnn? (MpumepHo 50 Km.)

Yemy paBHa TemnepaTtypa atmocdepbl BeHepbl Ha gaHHon BbicoTe? (Okono 330K, nnn +50 °C.)

3. C nomowbIo pUCYHKa OnuwInTe BHYTPEHHEe CTPoeHue 3eMu.

4. 3aKoHYUTe NpeanoXeHus.

BapuaHT 1.

Cawmbli BornbLUon Nepenag AHEBHOW M HOYHOW TeMnepaTyp NOBEPXHOCTU Yy nnaHeTbl Mepkypuii.
Bbicokas TemnepaTtypbl NOBEPXHOCTN BeHepbl 00ycrnoBreHa NapHNKOBbIM 3¢hdEKTOM.
lMnaHeTa 3eMHON rpynmbl, CpedHss TeMnepaTypa noBepxHocTn kotopon Hmxe 0 °C, - ato Mapc.
Bonblwas YacTb NOBEPXHOCTU NOKPbITa BOAOW Y NnaHeTbl 3eMnsi.

B cocTtaB 06nakoB BXoOAT Kanernbky CEPHON KMCMOTbI Yy NnaHeTsl BeHepa.




BapwuaHT 2.

lMnaHeTa, CyTOYHbIV Nepenag TemnepaTtyp NoBEpPXHOCTU kKoTopor cocTaensaeT okono 100 °C, - aT1o
Mapc.

MnaHeTbl, TEMNepaTypbl NOBEPXHOCTU KOTOPbIX ObiBaeT Bobiwe +400 °C, - 3To Mepkypuin n BeHnepa.
MnaHeTa, B aTMOCdepe KOTOPOM HYacTo NpoMCXoasaT rnobanbHble nbinesbie Oypu, - 310 Mapc.
[MpakTnyeckn He nvetoT atmocdepbl nnaHeta Mepkypui.

MnaHeTa, obnagatowasa buocdepon, - 3To 3emns.

5. Kakune chmsnyeckume xapakrepucTMKu niiaHeTbl HEO6X0AUMMO 3HaTb, YTOObI BbIYUCIUTL €€
CpeaHIo NIOTHOCTL ?



