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l. MNOACHUTEJIBHAA3SAIINCKA

MetoaunyeckreyKka3aHus 1151 BINTOTHEHUSICAMOCTOS TEIbHBIXPAOOTABIISIOTCAY
aCTBIOOCHOBHOMOOITICOOpa3oBaTeIpHOUMPOTrpaMMbIK ot xanpodeccnoHaIbHOT
oo6pazoBanusal Il HUYnocnenuansnoctu 09.02.07 UudopmaninoHHbIE CUCTEMBI
U TIpOrpaMMHUpOBaHHEe, BCOOTBETCTBUU ¢ TpeboBanusimu PI'OC CIIO
TPETHETO TOKOJICHHUS.

MeTonnyeckreyka3zaHuAnOBbITOTHEHUIOCAMOCTOATENbHBIXPA00TaIpecoBaH
bl CTYJIEHTaM Bcex (opM o0ydeHUs.

MeTonnyeckneyka3zaHusACO3/1aHbIBIIOMOILb
IS pa00ThIHA3AHATUSIX, 0T OTOBKEKIIPAKTUYECKUMPAOOTaM, IPABUIILHOTO
COCTaBJICHUSOTYETOB.

[TpucTynasikBBITIOJIHEHUIOCAMOCTOSATEILHONPAOOTH, HEOOXO TMMOBHUMATEITb
HOMPOYHUTATHIICIbU3aaUU3aHATHS,03HAKOMUTHCIICTPEOOBAHUSIMUKYPOBHIOTIOATOT
OBKHUBCOOTBETCTBUUC(DEIEPATHHBIMUTOCYJAPCTBEHHBIMUCTAHIAPTAMUTPETHET OITOK
onenusa(PI'OC-3),kpaTKUMUTEOPETUYECKUMUNYYEOHO-
METOMYECKUMUMATEPUATIAMUIIOTEMECAMOCTOSITENIbBHOMPAOOThI,0TBETUTHHA
BOIIPOCBLIIA3AKPEIJICHUS] TEOPETUUECKOT0 MaTepuara.

BcezanannskcamocTosITeNbHOMPaOb0TEeHE00X 0 ITUMOBBINIONHATHBCOOTBETCTBU
VMCUHCTPYKIIMEHN,aHATU3UPOBATHIIOYYEHHBIEBXOAE3AHATUSAPE3YIbTATHIIIONPUBEIE
HHOU METOIUKE.

Otuer o pabore HEOOXOAMMO  BBINOJIHUTH IO  MPUBEICHHOMY
AITOPUTMY,ONHPAIChHA 00pa3ell.

HannunenonoxureabHOMOLEHKUIIOCAMOCTOS TENbHBIMPAOOTAMHEOOXOIUMO
JUISITIONTYYE€HUSI IOy CKAKU TOTOBOMATTECTAMUTIO AU CLIUTIINHE
«ACTpOHOMHMSI», TOATOMY B CiIy4a€ OTCYTCTBHSI Ha 3aHSATUM MO JHOOOM
MPUYUHEWITUIIONYYEHUSHEY TOBJIETBOPUTENbHONOLIEHKM3aCAMOCTOSA TENBHYIOPA0OT
YHEOOXOIMMOHANUTH BPEMSIIIS €€ BHIOTHEHUSUITUIICPECIAUH.

HpaBI/I.HaBbIl'[OJIHeHI/ISICﬁMOCTOHTGJ’ILHBlXp&ﬁOT

1. CTyneHTIoMKEHIPHHTHHA3AHATHEIIOAT OTOBIICHHBIMKBBIITOTHEHUIOPAOOT
B

2. CTyneHTAOKEHIPEICTABUTHBBIIOTHCHHYIOPAOOTYBIIMCHbMEHHOM
BHIIE.

3. PaboTycneyeTBBITONHATHBTETPAISIX.
O1eHKYITOCaMOCTOATEILHONPAOOTECTYICHTIIONYYACT,eCIIH:

- CTYZICHTOMPAOOTaBBIIIOTHEHABIIOJIHOMOOBEME;

- CTYJICHTMOKETIIOSICHUTHBBIITOTHEHUEII000r03TanapadboThI;

- paboTaBBITIOJIHEHABCOOTBETCTBUUCTPEOOBAHUIMHUKBBIITOTHCHUIOPAOOTHI;
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- CTYHEHT OTBEYAET Ha KOHTPOJIbHBIE BOITPOCHI Ha
YAOBJIETBOPUTENBHYIOOLEHKYH BBIIIIE.

3ayeT MO WTOraM CaMOCTOSATEIbHBIX pPabOT CTYIEHT MOJy4aeT Ipu
YCIIOBUUBBINOIHEHUABCEXIIPEYCMOTPEHHBIXITPOIPaMMOICaMOCTOSITEIbHBIXPA0OT
HOCJIEPOBEPKUBBINOIHEHHBIX PA0OTBTETPAISIX HOTMETKUIIPENOAaBaTEs.

Buumanwme!FEcivu B mpoliecce MOATOTOBKM K paboTaM WM TpU  PELICHUU
3aJJaYBO3HUKAIOTBOTIPOCHI,Pa3pEINTHKOTOPHIECAMOCTOSITEILHOHEY 1A TCS,HE00X0
JUMOOOPaTUTBCAKIIPENOAABATENIOIANONYYEHUAPA3bICHEHUMNITNYKA3aH U B IHUTT
POBEICHMSI TIONIOJIHUTEIbHBIX 3aHITHIA.

PeKOMeHI[yeMbIeHCTO‘-IHI/IKI/I

- Actponomusi:yue0.nmocooueisiCI1O/otB.pen. A.B.Komomuen,A.A.CadhoHoB.-
M.: WMzparensctBOo  FOpaiit, 2018 - 277 ¢ : (16) C.IB.BKI.-
(Cepus:IIpodeccruonanrHoeobpa3zoBaHue).

- ActpoHomusa: yueOHMK s mpod. oOpazoBar. opranuzanuid  /  [E.
B.AnexkceeBa,II.M.CkBopuos, T.C.®emenko, JI.A.lllectakoBa], mox pexn. T.C.
®enrenko. — M.:M3narenbckuiiiieHTp«Akaaemuss»,2018.

- TarapuukoBA.M.Actpornomus. COopHUK3aaaunynpakHeHuii:yueoH.I locoounenn
s001e00pazoBaT.opranm3anuii/-2-eu3a. M. Ilpocsemenne,2018

—160c.

HNuTepHeT-pecypcsbl:

1. https://www.nasa.gov

2. http://www.astronet.ru/

IopsiTIOKBBINOJHEHUSICAMOCTOSATEIbHOHPAOOTHI

1. O3HaKOMUTBCACTEOPETUYECKIMMATEPUATIOMITIOTaHHOHpaboTE.

2. BeINOJHUTHIIPENIIOKEHHOE3a/TaHHE.

3. IIpoieMOHCTpUPOBATHIIPENIOIABATETIOPE3YIbTATHIBHITOIHEHHON paboThI
BIIUCbMEHHOMBH/JIE BTETPA/IH.

4. OTBETUTHHAIOMIOTHUTEIBHBIEBOMIPOCHI(ECIUTPEOYETIIPENO1aBaATENb ).


https://www.nasa.gov/
http://www.astronet.ru/

IIpakTnuyeckoe3ansatueNel
«H3mepeHneyriioB,1yrupaccToss Huin»

Y4ueOHass menb: M3yunts rpagycHyro, paagdaHHYI0 M YacOBYI0 MeEpy H3MEPCHHUsI
yriioB.IToHMMaTh(PU3NIECKUICMBICITIBUIUMBIX yTIIOBBIX PA3MEPOBOOBEKTOB, HAY YU THCSBBI
YU CIISATHBEIMYMHBIYTIIOBBIX MITMHEHHBIX Pa3MEPOBOOBEKTOBUPACCTOSTHUNTOHUX.

- CTymeHT JOJDKEH 3HaTh MeEpbhl HW3MEPEHUs YIJIOB M aCTPOHOMHYECKHE
¢ IMHHUIIBIM3MEPCHUS PACCTOSHHU.

- CTyOeHT JOJDKeH YMeTh pellarh 3aJadd  Ha  ONpelelieHHe BHIMMBIX
YTJIOBBIXPa3MEPOBOOBEKTOBHPACCTOSIHUH JIOHUX.

KpaTkueTeopeTnuecKueMaTepuabIOTeEMENPAKTHIECKOHPAOOTHI
1. N3mepeHueNnI0CKUX yIJIOB.
H3MepeHnenIocKuX yrioBoOIIeNPUHATOOCYIECTBIAThTPEMIMEPAMUU3MEPEHUN:

1. T'pagycnasmepa.llomubrityron®=360[°|rpamycos

2. Pammannasmepa.llonubrityron®=27[paauan], raem -4ucIo«IIn.

3. UYacosasi(Bpemenn'as)Mepa.llonmsiii yron® =24["uacos
Co00TBETCTBEHHOCBSI3bMEKTYITUMHUEIUHUIIAMUA3MEPEHUAOTIPEICISIETCACOOTHOIIIEHHEM3 60[°]=2
n[paa]= 24[".

Omun rpanyc (1°) ato 1/360 wacte monHOTO yriaa (Tak CIOXHJIOCH HCTOPUYECKH,
[10JIOTOBOPEHHOCTH,3TOHUOTKYIaHECIIEIYET).

C npyroil cCTOpoHBI, @O ONpeleNeHHI0 paguaHa, 1 pax ecTh BeIMYUHA
[ICHTPAIbHOTOYTJIA0KPYKHOCTH,KOTOPBIHOTCEKACTHAOKPYKHOCTHTHHY Iy T paBHyrOpanycyok
pyxsoct R, | = R. TlockonbKy amuHa MONMHOMOKPYXHOCTH - L=2TTR (1o ompeaencHurouncia
), TO COOTBETCTBEHHO MOJHBIM yroia paseH 27 [pan] = 360 [°] rpamycoB. OTtkyna
UClieyeTcoOTHOeHuerpaayc—paauan 1° = 7t/180pan;1pax = 180°/7(1.1)

VYron Oe3pasMepHas BelWYMHA. be3pasMepHOCTh IIIOCKOTO yIjia O3HAdaeT, dTo
eAMHUIICHer0 U3MEPEHHs SIBIIAETCS YMCIO OAMH(XOTh TPaaycC, XOTh paauaH). OqHaKo, MIOCKUM
yriaamMpaBHBIMEIMHHUIICOBLTUIPUCBOCHBICTICINATbHBICHA3BAHUS : «TPATYCH-UCTOPHUUECKU;
«paanany»-
MaTeMaTHYECKHU,IJIATOT0,4TOOBIBKAXKJOMKOHKPETHOMCITYYae00IerYuThIIOHUMAHHETOT 0, KaKasih
MEHHOYTJIOBas BEJINYMNHAUMEETCS BBULY.

VY Tri1b1,BBIpasKEHHBIEBT palyCHOMMEPE, TPUHATOIETUTHHA0IUKpAaTHBIEUHCITY60.
VYrnoeeiemunytsl 1'=(1/60)°=1/10800pan nYrnossiecekynasil "= (1/60)'=m/648000 pax

2. ¥YrioBoiipa3mepo0dbexTa.PaccrosiHue1000beKTa.
Bumumbliit  yrimoBoit pazmep oObekTa ¢ — ecTb yroj, 0OOpa3oBaHHBIM Jy4aMd OT
JBYXKpaHUX(rabapuTHHIX ) TOYEKOObEKTanTOUKOWHAOII0 e HUA(TTIa30MHAOII0AATeN).

Pucl. A
—

D ¢/2



https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE

Ha puc.l Touka O — Ttouka Habmomenus. Otpesok D = AB— HaOmomaeMslii
00BeKT,0Tpe30K L — nnHus HaOMI0ACHUS, IEPIICHIUKYIIIpHas oTpe3Ky D 1 paBHas pacCTOSHUIO
n000BeKTa. YTou (¢ —yrioBoiipazmepoObexTaD.

OueBugHO,uTOLsABAsSETCACEpE AMHHBIMIIEPTIEHANKYIAPOMKD  arpeyronbHUKUAAOD=AB
ODnpsiMOyTOJIbHBIE.

Toraa corizacHo TPUTOHOMETPUYECKUM COOTHOIICHUsIMITONy4aem D/2 =

L*tg(¢/2).IlpuHnMasBOBHUMAHKE, 9TOBACTPOHOMHUYECKUX HAOIIO IEHUAX KAaKTpaBuiio L>>D,
otkymacienyet, utolQ(e/2)~p/2,iMeeMOKOHYATEIIBHO:

D=L*@, rae(— yroua Bblpa:keHHBbIHBpaJIHaHAX. (1.2)

IIpumepbIBBINOJIHEHUACAMOCTOATEILHOMPAOOTHI.
Pemienue 3agau.

IpumepNel.JTynaumeerpamyc 73 7km. Paccrostaueor3emmno)lynni3,844%10°
Mm.Haiitn yrimoByto Benuumny Jlyner mnpu HaOmromenusix ¢ 3emnu. OTBeT BBIPa3uTh
BIpasyCcHONMEDE.

Pemienue:

1. TIpuBoammpazMepupaccTOSTHUCKEIMHONSIMHHIICTHHBI, HAIpUMep,KKuiioMeTpam. Tor
nal=3,844*10°=3,844%10%km.

2. HaxomumperienuneBoouemsue. Ilons3yscsdopmynoii (1.2) umeem, @=D/L,
raeD— nunelnbliiinameTpoobekTa, L— paccrosHue1000beKTa.

3. HaxomummuametpJlyner. D=2r=2*1737xkm=3474km

4. TloncTaBnsieMUnCIIEHHBIE3HAYCHUBETHYNHBOOIIYIO(OPMYITYHITIPOU3BOJUMBBIYHCIICH
us.(p=3474 KM/ 3,844*10° kM=~903,74...*1 07 [TpuBoaMM YUCIIO B
CTaHIaPTHBIABUIHMOKPYTISIeMI0 ABYX3Havanmxuudp.Mmeem, =9,0*1 0_3paI[I/IaH.

5. BripakaemotBeTBrpanycHoiimepe. Ilonb3yscbedopmynoii(1)umeem,

@ 9,010 * 180%m~ 9,0*10™ * 573°% 0,516° . Bhlpakarh IpaaycHbiC YIIbl B
NeCATUIHBIX JPOOSXHETIPHHSATO,T03TOMYTIEPEBOIMM3HAUYECHIEBYTIIOBEIEMHHY THI, TOJIb3YSICHOIIPET
esnenueM 1° = 60" . ITonygaem @= 0,516° * 60'= 30,96" . Oxpyrisisa 10 ABYX 3Havamuxuudp(ao
LEJIBIXMUHYT),[I0TyqaeMP=31".

6. 3anmceiBaeMoKoHYaTeNbHbIHOTBETBBHAE: OTBET: P=31’

IMpumep Ne2. Vruosoii pasmep Cupuyca 0,006” . PaccrosiHue oT 3emid 0
Cupuyca8,7 cB.roa. Berumcnute: A). Paguyc Cupuyca B kunomerpax. b) OTHOcHTEnbHYIO
MOTPEIIHOCTHIIONYYEHHOTO PEe3yJIbTaTaecin 3a TOYHOE 3HAueHUEe NpHUHATH paanycCupuyca
pasubM 1,7pagnycos Conana(Ro).

Pemienue:

A)1.Haxomumpermenueo6imemsuae. Ilons3yscedopmynoii(1.2)umeem, D=L*@

,rie D —nmuamerp o6bekTa,L —paccrostaue nooowekra. Toraa, ecnmuR— paanyc Cupuyca
MCOOTBETCTBEHHO AuameTpD=2*R., Tonoxydaem obmeepemenneR=L*@/2.

O‘-ICBI/I,Z[HO,1ITO6BIBBIpaBI/ITBRCBKI/IHOMCTan,L,Z[O.H)KHO6BITBT3K)KCBKM,ayI‘OJ'I(PBpaZ[I/IaHaX.



2. BripaxaempaccrosuuenoCupuycaskuiomerpax.lloonpenenenutoleB.ron=9
460.730.472.580.800 M
(Touno).TakagTOUHOCTEHAMHEHY>KHA,[103TOMYO000H AEMCATIPUOIMKECHHBIM3HAYCHUEM 10
Tpex3HakoBl c3.r0u=9,46*1015M=9,46* 102k,

Tornal.=8,7 * 9,46*10"km=82,3*10" k= 8,23*10"°km

3. BrmpaxaemyrnosoiipazmepCupunycaBpaananax.llonpzyemcsadopmymnoiil "=
1/648000pan.Torna,noyciaosurozagauu,umeeM,P=0,006"=0,006*1/648000pag
~6*1073*3,14/(6,48*10%)~2,907...*10 ®pan.

Oxpyriisis 1oTpeéx3HavaImux udp,umeeMP= 2,91*10_8paz{.

4. TloncraBnsieMYMCIIEHHBIE3HAYCHUABETMYMHBOOIIYIO()OPMYITYHIIPOU3BO UM BBIYHCIICH
wi. Re= L*@/2 = 8,23*10"° kM * 2,91*1 0% = 11,974...”‘105 kM. [IpuBOIUM YHCITO
BCTaHIAPTHRIHBUAMOKPYTIsieMIoTpex3Hadammxuudp. [lomygaem R~1,20%10° km.

. ~ 6
5. 3anuceiBaeMOKOHYaTe bHbIHoTBeTHaBopocA ):OTBeT: R =1,20%10 kM

B)1.Haxomumrabimmunoe3HaueHuepaaunycanguamerpaComnama. CripaBoYHOS3HAYCHHEPAIH
ycaComanaRo= 695,5%10%km.

2. HaxommmraGmmanoesnadennepaanycaCupryca R=1,7*Ro. Mmn"R¢=1,7*695,5*10°
kM=1182,35 *l03KM.HpI/IBozmMBCTaHzIapTHLIﬁBHﬂHOprrJIsIeM(BCOOTBeTCTBHI/I CO 3HaYalluMH
mippamMmu B pacueTHOM  paamyce  Cupuyca) € TOYHOCTBIO 1O  Tpexumudp.
IMonyuaem™R=1,18*10%m.

3. HaxoaumabcomoTHyto norpemsocts N. Tlo onpenenenmio h= | "RR¢ | .
[MoncrapisieM3aaueHuss, N= | 1,18*106KM—1,20*106KM | =0,02*106KM.

4. HaxoiuM OTHOCUTEIbHYIO TIorperHocTh I. Tlo onpenenenuto I'=
h/R:*100%.Torza I = 0,02*10° km /1,20%10° km*100% = 1,6(6) %. OkpyriseM 10 ABYX
uudp, nmeeM:1'<~1,7 %.

5. 3anuceIBaeMoKOHUaTenbHEIOTBeTHAaBOPoch): OTBeT: 1r~1,7%


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80

IIpakTuuyeckoesanaTueNe2
«CyTOYHOEeIBHKEHUE3BE3THOTOHEOA»

YyeOHass mneab: ChopMupoBaTh MOHATHE O 3BE3IHOM HEOE M €ro CyTOYHOM
newkeHnu.Jlate nonstue HeOecHoll cdepbl M ee OCHOBHBIX 3JIeMEHTOB. [loHMMaTh
dusnueckuiicMpicacyTounoroBpamieansHebecHoichepsr,koopauHaTabixcucteM. [loanm
aTbCBSI3b  KOOPJIMHAT HEOECHBIX CBETWI W reorpaduUyeckodl IIMPOTHI MecTa
HaOmoaeHus. HayuuTscsperars KoopAMHATHBIE3a1auH.

- CTyneHT AOJKEH 3HATh OCHOBHBIC TMOHSTHS W 3JEMEHTHI HeOecHOW cdephl -
Ocwmupa,llomrocsiMupa,ropuzont,HebecHbliiakBaTop,ropusontanbHasi[h,A JuskBaTopuai
bHasA[ d,0]CUCTEMBIKOOPIMHAT, N3MEHEHUETOPU30HTAIbHBIXKOOPAMHAT,KYIbMUHAIUUCBET
1. OOPMYIIBL,CBA3BIBAIOIIHEKOOPIMHATHICBE THIIUT €OT PAPUUECKYIOIIMPOTYMECTaHAOITIO
CHUS.

- CTygeHT [OOmKeH YMeTh pelarh 3aJadd  Ha  ONPENEIICHHE Pa3JIMYHBIX
KOOPJMHATCBETHIIM IIUPOTHIMECTAHAOIIOCHUSI.

KparkuereopernyeckneMaTepuaJabInoTeMeNPAKTHIeCKOMPAOOTHI
1. OCHOBHBICTIOHATHSA

Hebecnasicpepa(HC)—
BOOOpakaeMasicepaHeonpeeICHHOrOpaiycaclieHTpoMBTOUKeHa0mo1eHust (O) Ha KOTOpYIO
IPOELUPYIOTCS BUAMMBIE N300paxeHust HeOecHbIX Ten (cBeTrin).OcbmupaP(OM)—
BOOOpakaeMasioCh,0THOCUTEIbHOKOTOPOUIIPOUCXOIUTBUIMMOECYTOUHOEABI)KEHUE(BPAILICHHE)
HC.

Moawceimupa(Py;Ps)-
toukunepeceueHnssHCuOM,BOKpyTrKOTOPBIXITpOUCX0UTBUANMOecyTouHoeBpameHue HC.
Pn—ceBepHbliinontoc Mupa;Ps— F0)KHBIH MOJIOC MUpa.
BepTukanbZ—1MHUAAICHCTBUSCHIIBITSKECTH 3EMITMBTOUYKEHAOITIOICHHS.

I'opu30HT — MJI0CKOCTh NEePIEHANKYISPHAs BEPTUKAIU MPOXOASIIAs Yepe3 TOUKY
HaOroeHus.JINHUATOPU30HTA—

oonbmoitkpyrHC,o0pa3oBannsiiinepeceuenrneMH CUIIOCKOCTEIOTOPU30HTA.

3eHuT Z1—TOouKanepeceuyeHussBepTUKATMMHC, pacnonokeHHas HaArOpU30HTOM.
Hanupz,—toukanepeceuenust eprukaaunHC,pacnonoxeHHasno ropu30HTOM.
Hebecubriimepuanan(HM)—

6onbimoiikpyrHC,00pa3oBannsiiinepeceueHneMH Cumninockoctunpoxopsieiuepes ToukuPy,z1, O,
Zo, Ps.

HebecubiiiakBatop(HO)—
6onpoiikpyrHC,o06pa3zoBannsliinepeceduenneMH CumiockoctunepneH tuKyasspHoiOMmpoxoasig
el Yepe3TOUKYHAOTI0ICHUSI.
Kyasmunanuncseruna(BK,HK)—sasnenusnpoxoxaenuscserunauepesHebecusiiimepuinan.

BK — TOouka HauBbICHIEW BBICOTHI IOJABEMA CBETWJIA HAJl TOPU30HTOM B TeueHMUCYTOK.HK—
TOYKaHAMHU3IIEHBBICOTHINOAbEMACBETUIIAHAITOPU3OHTOMBTEYEHUUCYTOK.

TopusonTanbnascucremakoopaunar (I'CK)-[h,A],
raeh[-90°;90°]- BeicoTanoxbemacBeTrIanan ropuzonTom, A[0°;360°]—asumyTcBeTna.
JkBaropuanbHasicucremakoopaunar(DCK)-[6,a],

rae O[-90° ; 90°] — cknoHeHMe cBeTWna, T.€. BhicoTa moabéma Hajy HD; a0 ; 24" —
MIPSIMOEBOCXOXKJICHUECBETHJIA.

Oxauntuka — Oombmoit kpyr HC, o6pasoBannbiii mnepeceuenuem HC u  mimockoctu
obpamenus3emin Bokpyr CoiHIa (MM TIOCKOCTH BHAUMOTO TOAMYHOTO ABMKeHUs CoHIIa Mo
HebGecnoiicdepe).



2. OCHOBHBIECOOTHOIIEHUS

2.1 Cas3bBBICOTHINIOMOCAMUPaHanropusonToMNureorpaduueckoiimmporsiMecTanabII0IeHIS
¢.¢=h,

2.2 3eHUTHOEPACCTOSHNEZ—YyTI0BOEPACCTOTHHEMEK Ty TOUKAMUHAX 0K IeHHsIcBeTuIan3eHnTa. N

+z=90°

2.3 CBA3bMaKCHMaIbLHONUBBICOTHINOAbEMacBeTHIaHaAropusoaTomh(MomenTBK), reorpaduuec
KOMIIMPOTHI MECTAHAOIIOIEHUSA, NCKIOHEHHEMCBETUIIAd :

- nist BK  roryor 3enuta@=>0 +Z =6+ (90°-h)

- nist BK x cesepyor 3enuta@=8-2= 6-(90° - h)

2.4 YcnosuesepxueikynpmuHaruu (BK)cBerna:

- K 10ryoT 3eHuTa(>0

- KCeBepyoT 3eHuTa () <O

- BTOuKe 3eHuTa= O

IIprMepBIBBINOJTHEHUACAMOCTOATEIbHONPAOOTHI.
Pemnenne 3agau.

le/IMepN 01.3Be3na/lene6BMoMenTBKBriHanaBpicoTe77°10" HakakuX IMpoTaxMOKETPACIIOar
aTbCs JJaHHAsS TOYKaHAOIOICHUS ?
Pemenue:
1. BcnpaBoYHHMKEHAXOJAMMKOOPAMHATYCKIOHeH s [lene6ad= +45°10",
2. Mpeiae 3Haem rae mnpoucxoauTBK kroryorsenura
WIHKCEBEPY,ITOITOMYO YIEMHICTIONH30BATH00S(hOPMYIIBI.
3BKkOryorZ. =8 +2z=35+(90° - h) =45°10" + 90° - 77°10" =
58°00".BKk ceBepyoTZ. ¢= 8-z=06-(90°-h) =45°10"-90°+77°10'=32°20".
4. TTony4yaem 1Be BO3MOKHBIE IIUPOTHI HaOMoneHus Jlene0a ¢ Takoi BEICOTOM B MOMEHT
BK@1= 58°00",p2= 32°20".¢1—mmporallepmu, ,—1mpoTraroracpe AM3eMHOMOPBbSI.

5. 3aniceiBaeMoKoHuaTenbHbIoTBeTHaBopocOTBET: 01=58°00",0,=32°20’

IpumepNe2.KakyrossicoTynoasémanaaropuzonromumeetssesnaBerasr. [lepmpemMomenTBK 2111

uporallepmn58°00’c.m1.

Pemienue:

1. HaxoL[I/IMBcnpaBquHKeCKHOHeHI/IeBerI/I5:+38°47’.

2. TlpoepsiemycioBueBepxHeKynbMuHAINH. . . KEOTynmnCeBepyoT3eHuTa.
¢>90,3HaunTBeranmeer BK kroryor 3enura.

3. TornaBocnons3zyemcsihopmynoiip=06+z=6+(90°-h).OTkynanaxoaumh—BbICOTyIOAbEMaHA
ropu3onToM.h =6+90°-¢.
IToacraBnsieMunciaeHHbIE3HaUeHUI, iMeeM h=38°47+90°-58°00'=70°47'.

5. 3anmceiBaeMOKOHYaTenbHbIHOTBETHA Bonpoc.OTBeT:h=70°47"
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IIpakTnuyeckoe3anarueNe3
«OCHOBBIM3MEpPEHUSIBPEMEHID)

YuebOHasinesb: Jatenorstue«BpemMenn».CHopMHUpOBATHIIPEICTABICHUECOKPATKOCPOYHO
H(TexyieeBpeMs ) uA0ATOCPOYHOU(JIETOUCUUCIICHUE ) CUCTEMENCUUCIICHUIBPEMEHHU.
-CTyAeHTAOIKEH3HATD:
- onpeneneHne Tp -  MHpPOBOrO  BpEeMEHH, pasznumyaTe 1, -  HUCTUHHOE
(actponoMuyeckoe)Bpems, Tp- mosicnoe Bpemsi, T— MeCTHOEBpeMs NCBSI3bMEXAYHUMHU.
- noHsTHE TPONUYECcKOrorojancoTHeYHbIeKaIeH 1ap1u,0CHOBaHHbIEHAET00a3e.
- CTygeHT MOJDKEH YMETh pelllaTh 3aJladyd Ha OINpeJeieHUE BPEMEHH B TOYKAX
Cpa3nTuYHOMTeorpaPpuIECKONIONITOTOM.

KpaTknereopeTnyecKHeMaTEPHAIBINIOTEMENPAKTHIECKOHPAOOTHI

1. OCHOBHBICIOHATHSA
BpemsBTouKeHa0I0JeHUA3aBUCUTOT3EMHOTOMEPH THaHa, HAKOTOPOMITPOUCX OIUTHAOTIOIEHHE.
M cTHHHBIHNO/11€Hb—MOMEHTBPEMEHH, BKOTOPBIMIICHTPCOIHEYHOT O IUCKaKyIbMUHNAPYEeTBBK.
HcTruHHasgs mnoaHOYL - MOMEHT BPEMEHM, B KOTOPBIM LIEHTP COJIHEYHOIO JAMCKa
KyneMuHUpyeTBHK.

T;—ucTrHHOE BpeMs BTOUKE HAOIIOAEHHS,T.€. HATAHHOM 3eMHOMMEPHUIUAHE.
To—Bpemsanal puHBHUCKOMMEPHIMAHE,IIPUHATO 32 TOUKYOTCUETAMUPOBOTOBPEMEHH.
T\ —mosicnoespems. BpemsaacosommnoscecHOMEpOMN.
T,— MecTHOEBpeMs. Bpems,
IPUHATOEBOT/IENBHBIX CTPaHAXMECTHBIMHIEKPETaMuU. BKak olicTpaHecBog.
2. OCHOBHBIECOOTHOIIIEHHSI
T, =To+L" rae)—reorpaduueckasnonroTaMmecTaHab 0 IeHUABHIPAKEHHASBUACOBONMEDE.
Tr=To*+N ,rueN-Homep gacosoro mnosica. N=[-12" ;

12"].Mectroespems BPoccunT =T+ 1°.

IIprMepBIBBINOJITHEHUACAMOCTOATEILHONPAOOTHI.
Pemienue 3agau.

IIpumepNel.Bllepmuuaceimnokassisaror 1445 Haiituncrunnoespemssl lepmu. Halituucrunnoe
Y MECTHOEBPEMS HaJaHHBIMIMOMEHT BI.BiiainBoCTOK.

Pemienue:

1. BcnpaBoununkeHnaxoaumreorpaduueckyrogonroryllepmunBrnaauBocroka.

A= 131°54" h;=56°15" TamkeHaxoquMuacoBble mosicaropoaosn,=4,n,=9.

2. TlepeBoaum
rpagycHyoMepyreorpaduuecKoi10IroThIropoJ0BBYACOBYI0. 3eMIIsIIeIae TIOMHBINA 000poT360°
3a24". Orcronal ®o6opora=4", 1'= 4°.

3HAUNT: A =56° * 4"+15'* 4°=224"+60°=3"44"+ 1"=3"45".

Ap=131° * 4™ +54"%4°=524"+216°= 844"+ 3"+36°~8"48".
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3. HaxomumscemupHoeBpeMs,cooTseTcTByromIeel lepmckomy 14 745" YacosoiimosicIIepmu
n=4.

T,= T+ 1'= To+ n+ 1'=14"45" T =T,-n -1" =14"45"4" — 1"=9"45".

4. HaxogumuctunnoeBpemsisllepmu.

T;,=To+A"'=,9"45"+3"45"=13"30".

5. HaxoammuctuHHOEHMMECTHOEBPEMIBOBIaMBOCTOKE.

T,=To+), '=9"45"+8"48"=18"33".

T,= Tp+ 1"= T+ n+ 1" =9745+9"+1"=19"45"

IpumepNe2.CamonérsouierenpeiicomusllepmuBMockByB7 50" MeCTHOrOBPEMEHUHOBLIBIIONETE
1750 HaiiTt MECTHOEBPEMSIPHUOBITHS CAMOJIETA.

Pemienue:
1. BcnpaBouHWKEeHaXoAMMUYacoBBIe TTosicaropooBN = 4,N,,=2.
2. BeenémoGosnauenus: 1 p—BpemssbuietaBasponopryr.Ilepmu. Ty —
BpEMSABMOMEHTBELIETaB adponopTyr. Mockssl. Ty, ,—Bpemsanpunérasasponopryr.MOCKBEL
3. OmpenensseMMOCKOBCKOEBPEMIBBLIETACAMOJIETA!
Ty=To+ 1"=Ty+n,+ 1" =Ty + 3"
4. Haxomum T moment Boinera.Ilockonbky Ty = To+Nn,+1% 10 To= Tyy-Ny-
1"Ty=7"50"-4 -1"=2"50"
5. Haxomum MOCKOBCKOE BpeMst puiiéra u3 yenoBust Ly - Ty =
1'50". TorgaT =Tyt 1'50"=T, + 3"+ 1'50"=
2"50"+3"+1"50"=7"40"

6. 3anmuchIBAGMOKOHYATEITHHBIMOTBETHABOIIPOC

O1Bet:MockoBCcKOe BpemsinpubbiTHsicamosera’ 40",
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IIpakTuuyeckoedansaTueNe4
«3aKOHBIIBUKEHUSA HEOeCHBIXTE»

YueOHasineb: J[aTeoHsITHEO3aKOHAX ABIKCHUSATIIaHeT(Tpr3akoHaKemiepa). Chopmupo

BaThIIPE/ICTABIEHNE000011IEM3aKOHEBCEMUPHOTOTAroTeHUsIHBIOTOHA.

CTyIeHTAOKCH3HATH!

- KOH(Urypauuu IUIaHET, pa3du4aTh CHJIEPUYECKHE M CHHOAMYECKHE
MEePUOIBIO0OpAIICHUSATIIAHET.

- (hopmynupoBkH 3aK0HOB Keruiepa n 3akoHa BCEMHPHOTO TATOTCHHS

Herotona.CryneHTI0KeHyMEeThIIpIMEHATh3aKkoHbIKeriepan HploTonanpupenieann3a

nad.

KpaTKHeTeopeTI/l‘leCKI/IeMaTepI/IaJIbIHOTeMeraKTI/I‘leCKOﬁpaGOTLI

1. Kondurypauuumiaser
KondurypanusiMmuniaseTHa3bIBalOTCAXapaKTEPHbIEB3aUMHBIEPACTIONOKEHUAIIAHETOTHOCUTE
abHOConHIan3emiu.
[Tn1aHeThIOTHOCUTENBPHO3EMIIUIENATCIHAHNKHU e BepXHUe. HikHueianeTei—-Mepkypuii U
Benepa — opOUTBI KOTOpBIX pacroyiararoTcsi BHYTpU opOUTHI 3eMin. BepxHuemnaHeTsl — Bce
ocranbHble. VX opOWUTBl HaxomATcsi BHE OpOUTHI 3eMiM, T.e. COJepXkKaT BHYTpUCEOs
opouTy3emIu.
PaznuyaroTpa3HbIeTUITBIKOH QUTYPAITHUISIBEPXHAX HHUKHUXIIJIAHET:

1. JInsHWXHUX IUIaHET:

Coenunenusi(sepxaeennmxHee). Kornamnanera,3eminsan ConHIiepacnonaraloTCIHA0 AHOUIPSIMOT

3emn® H.ﬂaHeT: @ O

V, (amxuee) V,(Bepxnee)
-Duonranuu(3amnaaHasuBoctouHas ). KorpamianeranMee TMaKCHMaIbHOSYTIIOBOCYJATICHHUEOT
ConHianpu HaOIIOACHUN C3eMITH.

2. JIIsIBepXHUXITTIAHET:
Coennnenue.Kornamnnanera,3emisinCoIHLIEPACIONATAI0TCSIHAOTHOMITPSAMOI, aluIaHE TAHAX O AU TCS
3aCoIHIIEM.
-IIporuBocrosinne.Kornamianera,3eminsin CoJHIIEpaCIOIAral0 TCAHAO THOMIIPSIMOM, allJTaHEe Tau
3eMIISIHaX O TCA 10 OJJHYCTOpOHYOT ConHIIa.

Ilnanera —'@

-KBaaparypsi(BocTounasm3anaanas ). Kornac3emnnHanpaBieHnEeHACOTHIICHHATIIAHETY
cocTtaBirsteT90°.

2. llepuoapiodpanieHUSI IIAHET
Paznuuator 1Ba THIAa Iepruo10B oOpamieHus mianeT — Cugepudeckuit u
Cunoguueckuii. Cugepudeckuiinepuon(T)—
ATOMPOMEKYTOKBPEMEHN3AKOTOPBIMIIIIaHETACOBEPILIAETIONHBIIHOO0pOT BOKpYrCoiHLaIo
CBOEHOPONTE(OTHOCUTEITLHO3BE3).
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Cunogunueckuiinepuoa(S)—
ATONPOMEKYTOKBPEMEHUMEKAYABYMSIOIMHAKOBBIMUKOH(PUTYpaLIUsIMHU IIAHETEL, T.€.
OIWMHAKOBBIMHU PACHOJIOKCHUAMU IJIAHCTHI HA cBOEH Op6HTeOTHOCI/ITCHBHO3CMJII/II/ICOHHI_Ia.
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COOTHOMIECHUSAMEX Y S —TUTaHeThl, T p—1utanersr, T —3eMnHH§19§13LIBamTCﬂ
YPABHEHUAMMCHHOIMYECKOT OIBHKEHH .

Jlns  BepxHHUX nnaHeT—(Sm)_1:(Q_1— (Toa) " (4.1)Tns
moxamxianet—(Suy) = (Taa)  —(T)1(4.2)

3. 3akonbiKemiepa
1 3akon. /[IBuxkeHue mJaHer BOKpYr CojHIA NPOUCXOAUT MO IJLIMNTHYECKUM
opoutam.T.e.opOuTaKkax10HTIIaHETEIECTHIUTUIICBOAHOMU3POKYCOB(F)koToporonaxoaurcsCon
H11e. COOTBETCTBEHHOECTHTOUKMMAX. U Min.yajaeHus miaHeTsioTCoIHIIA.
Iepurenuii — 6mmxaimask ColHIIYTOUYKAOPOUTHITIIAHETHI.

Adeanii—Hanboneey aIeHHASTOUKAOPOUTHITIIAHETHI.
B

M

ToukaO—nenrpannunca. ToukaM—T1aneTraHaopOuTe.

ToukuF1,F—doxycemmnca.Brouke Fi—naxogurcaCoomnire.

Otpe3okF1M — paguyc-BekTop miaHeThl. Tekylee pacCTOSHUE MEXIY IIAaHETON 1

Connuem. ToukalI- nepurenuii, A— adenuii miaHeTsI.

Otpesoka = OA — Oosblias MOAYOCh SJUIMICA.ITO €CTh CPEAHEE PACCTOSHHE OT IUIAHETHI
noComama. b= OB — manas monyock smounca. ¢ = F{M — paccrossHue oT meHtpa 10
doxycasnurca.

CTeneHbOTIMYHAIILIUICA0TOKPYKHOCTHONPE I TIKCIEHTPHCHTET I cae=C/a.
[Tpuc=0(¢hoxycpicoBnanaloTCHEHTPOM), €=0 HAIITHIICCTAHOBUTCSIOKPYKHOCTBIO.

2-3axoH.Pagmnyc-
BEKTOPILIAHETHIBPABHBICIIPOMEKYTKMBPEMEHNONMCHIBAeTPABHBICIJIOIIA/IH.
3-3axoH.KBagpaTbpicuiepuyecKuXnepruo10BoOpalleHUABYXIJIAHETOTHOCATCAKAKKYObIOO

JBIINX IOJIyOCeil X OpouT.
(To) (T2)*= (1) (22)* (4.3)

4. 3akonBcemupHororsarorennsa.0OoodmenuneHsroronomsakonosKenuepa.

Hrroronobo0nmn3akonsIK eriepanaoCHOBEYHUBEPCATbHOT03aKOHABCEMUPHOTOTATOTCHHS.
3aKOHBCEMHPHOTOTSTOTEHUSI—
BCETENANPUTIATUBAIOTCAIPYTKAPYTYCCHIIONITPONIOPIIMOHAIbHOUITPOU3BEICHUIOMACCTETMOOPATHO
TPOTIOPIHOHATEHOMKBAAPATYPACCTOSHIAMEKIYHIMIL [F|= G*(my*my) /r2.

Torna 3akonsl Kemnepa Moryt OBITH TpENCTaBICHBI B BUAE 3aKOHOB HeOecHO#l MexaHWKH
(HM):1-
3akoHHM.Opo6umuiosusicenusimenomnocumenbHo0py20pyeamocymobimbOKPYIHCHOCTAMU, ITIUN
camu, napaboramMuueunepoOIamMuUB3a8UCUMOCMUOMCKOPOCMEU0BUNCEHUSME.

15



2-3ax0HHM.O060011eHusIHeTOTPpEOOBAIN OCTANICIBHEU3MEHHOMBH/IE.
3-3akon HM. KBaaparsl cuaepudeckux mnepuonoB (T; , T,) oOpameHusi aByX IJiaHeT
cmMaccaMu  mj;, MyBOoKpyr CojHua,MOMHOXKeHHble Ha cymMmbl Macc CoaHuma u
IJIAHEThL,0THOCATCAKAKKYObI 00/1bIMXII0JyO0Cei (a1, a)UX OpOUT.
2 2 _ 3 3
[(T) " Mo+my)] /[(T2) (Mo+my)] = (a1)’/(az) (4.4)

O6o6mennpie HrproroHom 3akonsl Keruiepa monmyuywnum Ha3BaHHe 3akoHOB HeGecHoid
MexaHuku.M33-rozakonaHMBbITEKaIOT BaXKHBIECIIEICTBUS.

CaencrBue 1.3-3aKOH MOXXET OBITh IPUMEHEH M JUISI ONMUCAHUS JBHKCHHUS CHCTEMbl 3BE3/1a —
[Tnanera—CryTHUKILIaHETHI. T.€.CITyTHUKOOpaIae TCIBOKPYTIIAaHETh, AIIJIAHETACOCTTY THUKOM

BOKpYT 3Be3el. ToraypaBHeHHe JIBHKEHUS TaAKOWCUCTEMEI COI'JIACHO 3-
saxonaHMmoxet6biTb3ammcanoBBue: (T1/Ten) (MO+mM:)/(M1+Men)=(21/2en)’.

I'mem;—macca manetsl. T1—cunepuyeckuifneprogodpamieHus miaHeTbBOKpyrCoHIa.
Mcr—MaccacnyTHUKA. T —CUiepruuecKuineproa00palieHUsICITy THUKaBOKPYT TUTaHETHI.

VupuTeiBas,uto 0061dHOM O >>My,atakke mi>>Me, ,AMEEM:
(T]_)ZM@/(Tcn)zm1:(a1)3/(acn)3_’M®/m1:(Tcn/T1)2(a1/acn)3 (45)

CraeacrBue  2.3-32KOH  MOXeT  OBbITb  NPUMEHCHIJIS  OMHMCAaHUS  JBIDKEHUS  JBYX
He3zaBucuMbixcucteMl limaneral — Coyruuk muanetsll Ilnanera? — CnyTHUK IniaHeThl2.B Tom

Huciae M MIAABUKCHHUS HCKYCCTBCHHBIX CHyTHI/IKOB.YpaBHeHI/Ie JABUXKCHUSA TaKOM CHCTEMBI
3alIMuChIBACTCSA BBHUC:

(Tent/ Ten2)’(M1/ M) =(Aent/8en2)’ (4.6)

VYpaBuenusi(4.4),(4.5),(4.6)103BONISIIOTHAX0IUTHMACCHITIIIAHET, MXCITY THUKOB,aTAKKEPAZTUIHBIX AP
yruxten ConHEeYHON CUCTEMBI.

IIpruMepbIBBINOIHEHUACAMOCTOATEILHOMPAOOTHI.
Pemenne 3anay.
IpumepNel.Huxuunecoemunenust Benepoinosropstiorcstaepes 1,6
1eT.3aCcKoJIbKO3eMHBIXCyTOKBenepanenaer 060poT BokpyrComHua?
Pemienmue:

1. Ilo yclOBHIO JaH CHHOAMYECKUH IIepHOJ HUKHMX coequHeHuil Benepwl. S,=1,6
3emubIxJyieT. HyxxHoHalHTHCH IEpHYECKuiTIEpHOI00palieHusi BeHephl | ;=?B3eMHBIX CyTKax.

2. PemaeM 3amauy B obmem Buae. O6o3HaumMm | — cuuepHYecKuil Iepuoj 3eMiH.
BeHepaoTHOCUTCS K HIDKHUM IUIAHETaM, CIIe0BaTENbHO Mo (opmyrie 4.2(83)_1=(TB)_1—(T)_1.
Bpesynsrare(T,) '=(S,) " +(T) ™.

3. MoxacrasasemunciaeHHble3HaueHns. S,=1,6rom; T=1rox.Meem:

(T.) '=(S,) (1) =1/ 1,6 + 1/1 =2,6 /1,6 T,=1,6 /2,6 = 0,61ron

4. TlepeBoUM IIOJly4YEHHOE 3HAUEHHE B CYTKH, CUUTas CHUJCPUYECKUN Mepuoj 3emin
320 JMHIONHAaHCKUi rogT=365,25cyrok. T,~0,61%365,25 =222.8 cyT.

5. OtBer: T;7222,83eMHBIXCYTOK.
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IpumepNe2.10nurepoGpamaercsBokpyrConniasal 23emubixier. HalruepenneepaccTosHUEOT
Heronio ConHiia.
Pemienmue:

1. Cormacro3-ro 3akona Kemrepa (T1)%/ (T2)*=(a1)®/ (a2)°.

2. ToycnoBuroT,,=121eT, Tseym=1T01,8s0m=1a.€. | (3TOBAXKHO).

3. Pemaem 3agady B o6mem Buze. Mmeem:(Tyo)? / (1)? = (aw)® / (L)%, rorma T2 ;0a3.4.§,:
(T)73=((12)9)3=(144) 3 ner= 5,24a.c.

5.01BET:3,,~5,24a.e.

IIpumep Ne3. Cpasuute maccy Vpana ¢ Maccoil 3eMid, €ClIM M3BECTHO, YTO CITYTHHK
YpanaTutanusoOpamniaeTcIBOKpyTTUIaHEeThICTIEPHOI0MECYT | 74(3eMHBIX )HapaccTosTHUH438* 1 0°
KM.

Pemienmue:
1. Cornacuno3-rozakonaHM(4.6),

m,/ my,=(T1/ Tn)z*(aﬂ/ a1)3,raem3—MaccaseMnH,myp—MaccaYpaHa.Tﬂ—nepnoa06pameﬂm
CITyTHHKA 3emin— Jlynb1,a,;— cpenHee paccrosiHue 3emus-Jlyna. T1—
nepHOA00paNeHUSCITYTHUKAY paHa,d;— cpeaHeepaccTossaue Y pan-TutaHus.
YTounsemucxoausienannpie. T,=27,32cyT.(BcripaBounuke), T1~8,7 1 cyT.(1aHOMOYCIOBHIO),d ;=
384*10°km(BcripaBounnke), d;=438*10°kM(II0YCI0BHIO).

2. TloncraBnsieMBhOpMYyITydUCICHHBIC3HAYCHHS
m,/m,,=(8,71/27,32)?(384*10°/438*10%°~0,319%0,877°~ 0,102:0,674 = 0,069
WK myp/m3:14,5

3. Oreer:m,,/m;=14,5.Macca¥panaéoabmemaccol 3eman ~B14,5 pa3a
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IIpakTnuyeckoe3zansaTueNeS
«OmnpenenenuepaccrosinuiinpazmepoBTeaCoTHeYHOMCHCTEMbD)

Y4deOHasi HeJib: M3Y4YdTh MOHATHE Napajuiakca. HayduuThcs ONpenensiTb pacCTOSHUS
JOCBETHJI IO HW3BECTHBHIM BEIMYMHAM HX MapajuiakcoB. [loHMMAaTh reoMeTpuYecKuil
cMbIcdexTanapasiakca.

- CryzmeHTI0/DKEeH3HAThOIPEAETICHUATOPU30HTAIbHOTOUTOJUYHOT OIapajlIaKcac

BeTWI1.OTIINYaThBUIUMBIEYTIIOBBIEPA3MEPBIOOBEKTOB,0TUXIIAPATIIAKCOB. 3HaThb
onpejeseHne U (PU3NYECKUI CMBICI aCTPOHOMUYECKON €IMHULIBIN3MEPEHUSAPACCTOSHUN
Imapcek.

- CTy,ZICHT,Z[OJ'DKGHYMCTBpeHIaTBSaI[a‘II/IHaOHpCI[eJ'ICHI/IepaCCTOHHHﬁHOHapaHHaKCa
MCBCTHII.

KpaTknereopeTnyecKHeMaTepHAJIBINOTEMENPAKTHIECKOIPAOOTHI

1. Dddexrnapannakca.
Iapanaakec — sBieHne (9PdekT) BHUAUMOro YriIOBOTO CMENICHHUS OOBEKTa
OTHOCHUTENIbHOYAAJICHHOTO ()OHA TPU U3MEHEHUHU TOUKHU HAOIIOACHUS 32 00BEKTOM (T.€. B
3aBHUCHUMOCTHOTHONOKeHusHa0moaarens).Cm.Puc. 1
T.e.llapaaaakc TOyroJBUINMOTOCMEIICHUSIOObEKTAIPUU3MEHEHUUTOUKUHAO IO ICHHSI.

9

Pucl.

>

L B!

I'ne,O —o0bexTHAOIIOACHMA. A, B—TOUKM HAOIIOACHMS.

Otpe3ku AO=BO = L — paccTosiHre 10 00bEeKTa U3 TOUYEK

Habmonenns. OtpesokAB =D — 6asnc mabronerns. AA", BB' — myun 3penns
Ha00bekTO.D — TIOCKOCTh O0Jiee YIaICHHOTO, YeM Ha0IIoaeMblii 0O BEKT
dona (9kpana). ToukuA',B* —~rouknmnpoexumiiodbekraOHaynaneHHbIIDOH .
0l — yroi BUAUMOTro cMenieHust 00bekTa O, OH Ke — yroJl mapaJIaKTHYECKOTO

CMEIICHUSMITNTPUTOHOMETPUY eCKMMITAP AJLIIAKC 00BekTaO.

COOTBETCTBEHHO,M3reOMeTpHUTIOHTHO, uTo(D/2)/L=sin(0/2)|=>
L=D/{2*sin(a/2)} (5.1)

[lpu L>>D |=sin(a/2)~0/2
UII0JTyYaeMITPOCTYIO(POPMYITYAIs0NpeIeICHUApAcCTOSHUI L 10
OTJIaJICHHBIXO0OBEKTOBHAMHOT OITPEBBIIIAIONTNX 03 CHAOITIOICHUSI.

L =D/a (5.2)
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B acTponomMuu paznuuaroT JBa CrelUadbHBIX BUa TPUTOHOMETPHUUYECKHX MMapalakCoB —
CYTOUYHBIM W roaumyHbii. O0a ciaykaT JUisl OMpeaeieHUs PacCTOSHUU 10 OOBEKTOB,
HOMMEIOTpa3HbIeTIapAIJIaKTHICCKHE0ashl.

2. CyrouHbliimapajiakc.

Cytrounblii  mapajuiake  (TEOLUEHTPUUECKMHM  Mapajylakc) —  yroil  MexAy
HalpaBJIeHUAMHUHA OJHO M TO € CBETHJIO M3 IEHTpa Macc 3emiind (T€OLEHTPHUUYECKOe
HaIpaBJICHUE) u
1333/1aHHOMTOYKHHAIIOBEPXHOCTU3EMIIN(TOMOLEHTPUUECKOEHAIIPABIICHHUE).

OTOT yrosl 3aBHCUT OT BBICOTHI CBETWJIA HaJ TOPU30HTOM, MAaKCUMAJIBHOE €ro
3HAYEHUEJOCTUTACTCS MPH HYJIEBOW BBICOTE (KOTJa CBETHJIO HAOIIOJaeTcs NpSAMO Ha
ropu3oHTe). Takass BeJIMYMHA HA3bIBACTCS 20PUBOHMANbHLIM _napaniakcom. basa

rOpPU30HTAJIbHOT OTapaljlakCapUHUMAETCS ® paBHOI
9KBaTOpUANTbHOMYpaanycy3eMimnR=6378km.

Fopu3oHTANILHBI  MAPANJIAKCHUCTIONB3YETCS I ONpENEeJeHUs  PAacCTOSHUMN
BHYTpuComHeyHoi cuctemMbl. O603HavYaeTCATATHHCKOMOYKBOMP.

O4eBUAHO, UYTO TIOCKOJBKY paccTOsHUA OT 3eMiau a0 o0O0bekToB CoJHE4HOMH
CHCTEeMBIMHOTO Oosbiepaanyca3emnu L>>R,rocnpasemmBadopmymna(s.2).

L=R/raep —yronsbipasxennplii Bpaananax. (5.3)

3. N'opnunbliinapaiiakc.
I'opnuHbliinapaiakenaul o IMYHBIN3BE3IHBIAIAPAIIAKC— YT OJIMEKTyHAIIPaBICHUSIMHU
Ha 00BEeKT (manpumep, 3BE31Y),lPU Ha0JII0IeHUU u3 pa3HbIX
TOYEK3EMHONOPOUTHITTpUABIKeHUU3eMiTH BOKpYTCoITHIIA.
bazaronuuHoromnapamiakcanpuHUMAeTCIPaBHONOOIBIIONTIONYOCU(CPETHEMYPATTNYCY )3€
MHOHOpOUTHI,T.c.1a.e.
Toouunvliinapannaxc3se3apipaBeHyriy(Q),noIKOTOPIMCIAHHOW3BE3 ABITICPIICH UK YIISIPH
0JIy4y3pEHUSABUIHAOOIBIIASTIONYOCh3EMHOMOPOUTHI.
o= la.e./Lumul=1a.e./a
T'oouunvie napannaxkcelUCNONb3yIOTCS JUIsl ONpENENIeHUs paccTosHUM 10 3Be3n. Ha
0a3enoHsATHsI TOJUYHOTO Iapajlakca acTPOHOMBI BBEJIM BHECHUCTEMHYIO €IUHUILY
M3MepeHuspaccTosianii—lnapcex.

1 mapcek (MK) — 3TO paccTOsSHUE 10 OOBEKTa, TOAWYHBINA MapaljJakC KOTOPOTO
paBeHOJHOM yriioBoil cekyHae 1".Mnu, apyrumu ciaoBamu, MK — 3TO paccTOSIHHE, C
KoToporola.e.BuaHanoayrioM l "nepneH IuKyasspHOITYYy3pEHUSL.

VuursiBas,yrol”=2m1_ __ .1po
360°60 60

1 mapcex~206 264.,8...a.¢.~3,0856775...*10'°m~3,26156... cB.roza.

CnpyroicTopoHsl,

Ink= 1a.e./ 1"umuL(nk)= 1a.e. /a" (5.4)
T.e.3HaﬂFOZ[HqHBIfIHapaJ'IJIaKCSBCBI[LIBerIOBBIXCeKyHI[aX,ﬂMOchpa3YBLIqHCHHTBpaCCTOHHH
€JOHECBMapCeKax.
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%BE%D0%B5_%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%B4%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B2%D1%91%D0%B7%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B0%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B0

IIpuMepbIBBINOJIHEHUACAMOCTOSATEILHONPAOOTHI.
Pemienue 3agau.

IIpumep Nel. Topusonransubiii napamiakc ConHua (yroji, MOJ KOTOPBIM €O
cpenneropaccrosHuAA0CoaHIIa BUJICHIKBATOpUATbHBINPAINYC
3emnu6378km)8,8" Boruncnutepaccrosaueor3emnuaoConaanaBkM. [onb3ysaceTabnnyHbpIM3HaYE
Huem(149,6* 106KM)HaﬁTHOTHOCHTeHBHyIO MOTPEIIHOCTHITONYYEHHOTO Pe3yJibTaTa.

Pemienmue:
1. Bepazum ropusoHTaNbHBIA mapawiakc ConHIa B
paauanax.Bocnonszyemcsihopmysoii (1.1)1"=m/648000pan. Torna,p(pan) =8,8"
/648000~ 8,8 - 4,8457*10°°.
2. Jlanee,Bocnions3yemcsidpopmynoii(5.3). TornaL=6378km/(8,8-4,8457*10 )=
~1,3162*10%km/ 8,8 = 149,57*10%m.
3anuchIBaeMOTBETHA BONPOc3anaunB BuneQTBET: L©z149,57*106KM

3. Haxomuma6comoraytonorpemHoctsN.IToonpenenenuoh= | L. | .
[MoncrapisieM3HaueHus, N= | 149,60*IOGKM—149,57*106KM | =0,03*106KM.

4. HaxomuMm OTHOCHTENbHYIO morpemHocts I.  Ilo ompenenenuto I =
h/L *100%.Torgalr = 0,03*10° km /149,57*10° kM*100% = 0,020...%.OxpyrisieM 10

cothix, umeeM:I= 0,02 %.3anuceBaemoTser Haponpoc3ataunQTeeT:1~0,02 %

IIpumepNe2.Haiiruropusonransusiinapamiakc/lynsr. CpeqHeepaccTosHue 10 3eMIIu
MIPUHSTHPaBHBIM3 84,4*10° km. OTBETBBIPA3UTH BrpagycHOMMEpE.
Pemienne:
1. HaxomumpemenneBoodmemsuae.llonp3yscepopmynoii(5.3)umeem, p=R/L,

raeR—pagnyc3emnu,L—paccrosauellyna-3ems.
2. IloncraBisieMuuClIEeHHbIE3HAUEHUABEIINYMHBOOITYIO()OPMYITYUITPOU3BOANMBBIUNCIIEH

. P =6378 &M/ 3,844*10° kM = 1659.2.. .*IO_S.HpI/IBOI[I/IM YUACIO B
CTaHIaPTHBIABHIHOKPYTIIsieM goueThipex3Havammxiudp.Mmeem, p= 1,66* 1 O_zpa,[[I/IaH.

3. BreipaxxaemotBeTBrpagycHoimepe. lloms3ysacs popmymnoii(1.1)umeem,
p=1,66*1 072*180°/m~1,66*107%*57,3°~0,95 1°.BbIpakaTbrpaLyCHbICYIIBIBACCATUIHBIX  APOOIX
HE MPUHATO, TIOITOMY IEPEBOJNM 3HAYCHHE B YIJIOBBIC MUHYTHI, MOJIB3YysAChONpeeicHrneM 1°
=60"ITomyuaemp = 0,951°* 60'=57,06".Oxpyruss 70 IByX3Hauamuxuudp(zo
LEJIBIXMUHYT),[101y4aeMP=57".

4. 3anucbiBaeMOKOHYATENbHBIHOTBETBBIAE OTBET:P=S7’
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II. TPEBOBAHUSA K PE3YJIbTATAM
BBIINIOJTHEHUACAMOCTOATEJBHBIX
PABOT

TpeOoBaHUAKPE3YIbTaTaAMBBITOTHEHUSICAMOCTOATEIbHBIXPAOOTOCHOBBIBAKOTCS
HaTpeOOBAHUAXKPE3YJIbTaTaAMOOYUYEHUSATIOANCLIUILINHE
«ACTPOHOMMSI»,KOTOPbIEHALIEJIEHBIHAPA3BUTUEOIPEAEIICHHBIXKOMIIETEH I[N, 3HaHU I
¥ YMEHMI coryiacHo 1. 4 Pabouelnporpammel.

I1l. KPUTEPUU OLNEHKH

OrneHka pe3yabTaTOB BBIMOJHEHUSI CAMOCTOSITEIBHBIX Pa0OT OCYIECTBISIETCS
comopoii Ha TpeOOBaHMST K pe3yibTaTaM OOy4YeHHUsS 10 JAUCIUIUIMHE
«ACTPOHOMHSI»,HAOCHOBAHUUOCTUTHYTOTOYYAIIIUMCSIBJaHHOMPAOOTEYPOBHSIOCBO
eHUsTy4eOHOTO MaTepuanacoriacHon.5SPadouenporpaMmel.
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MeTtoanyeckoen3gaHmue

«ACTPOHOMUSNA:
METOJUYECKUEPEKOMEHTAIMUIJIS CAMOCTOSITEIbHON PabOTHIIIO
U3YUYCHU IO U CIUTITMHBI
g ctyaentoB  Komnmemka mpodeccrnoHanIbHOTO o0Opa3oBaHus

I[M'HNY cnennanbrocTr09.02.06CeTeBOE M CUCTEMHOE IMUHUCTPUPOBAHUE.

CocraButenb: leHucenk

oAnekcanapllerpoBuu
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