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YACTD 1. O0umue npMHUUIBI COCTABJICHUS IPOrPaMMBbI

HacTosmast mporpamMmMa onpeaensieT ClucoK BOIPOCOB U TEM, KOTOPhIE MOTYT OBITh 3aTPOHYTHI B
3alaHuAX TOrO0 WJIM HHOTO 3Tana B pa3HbIX Kiaccax oOydeHus. [Iporpamma moxeT ObITh
WCIIOJI30BAHA COCTAaBJICHA JUIsl IIPOBEIEHUS 3aHATUM 10 aCTPOHOMHUM CO IIKOJBHHKamu S-11
KJIaCCOB B paMKax IIOATOTOBKM K JTamamM BcepocCHiCKON OnMMIIMagbl IIKOJIBHUKOB IIO
actpoHoMuH. [Iporpamma yka3bIBaeT T€MbI, HO HE OrOBapUBACT yPOBEHb CIIOKHOCTH 3aJaHUU
Pa3JINYHBIX 3TAIOB OJIUMITAA]IBI.

OCHOBHBIM NPUHLHUIIOM MOCTPOEHUS MPOrPAMMBI SBIISIETCSI TOCIEAOBATEIBHOE U HEMPEPBIBHOE
MIPOXOKJECHUE ILIKOJIBHUKOM €€ pa3lieJOB B paMKaxX MOJArOTOBKH, BHE 3aBUCUMOCTH OT €ro
pe3ynbTatoB Ha Beepoccuiickoit onumnuane B TOM WIM MHOM yuyeOHOM roay. Kaxaplil mepexon
K MOCIEAYIOLEMY JTally IpeaycMaTpuBaeT TIIyOOKOe€ OCBOEHHE OIHOIO WIM JABYX HOBBIX
pa3fenoB, BBHICTPOCHHBIX B COOTBETCTBUU C JIOTMKOW H3y4€HHUs Kypca acTPOHOMHMM Ha Tpex
LUKJIaX - HayaJlbHOM, 0a30BOM U YIUIyOJEHHOM, C MUHUMU3alMEel YaCTOThl CMEHBI TeM. Takum
o0pa3oM, MOATrOTOBKAa OyAeT HAWIy4yIIMM OOpa30oM CIIOCOOCTBOBATH HE TOJIBKO TPAKTUKE
pELIeHUI OIMMIMAIHBIX 3a/IaHu, HO U 00IIEMY aCTPOHOMUYECKOMY 00pa30BaHUIO IIKOJIbHUKA.

HMes HENpepbIBHYIO CTPYKTYpPY IIPOXOKIEHHUS PA3[elioB W YpPOBHEH, €CTECTBEHHYIO IS
M3y4YeHUs TpeIMeTa, NporpaMMa XapakTepusyercs 'AuaroHaJbHbIM" COOTBETCTBHUEM C
OIIpENICTICHHBIMY dTanamu Bcepoccuiickoi oMMIIMa/bl, OMMCAHHBIM B CIEAyIoUleM pasaene. B
CBSA3M C 3THM, Ha PaHHUX JTanax OJUMIIMAAbl HE BCTPEYAIOTCS TPYIHBIE BOIPOCHI IO3HUX
ATANoOB OJUMIIMA/BI MPEIbITyIuX JeT o0ydenus. [Ipu mepexone oOydaromerocst B ciaeayonmi
KJIaCC BOIIPOCHI CMEILAIOTCS B PAHHIOIO CTOPOHY HA OJIUH 3Tall.

OmnpeneneHHble BOMPOCH! TAHHOTO TEpeyHsl TPeOyIOT YriIyOJIeHHONW MOJITOTOBKH MO (U3MKE U
MaTeMaTuke. B 3TOM cilydae cOOTBETCTBYIOIINE aCHEKThl CMEKHBIX JAUCIUILIINH YKa3bIBAIOTCS B
KOHLIE pa3zena.

B komruiekT 3aganuii, mpeagaraéMbpIX y4aCcTHUKAM Ha TOM WJIM MHOM 3Tare, MOT'YT BXOJUTh Kak
3a/laHdsl TEKYUIero YpPOBHS, COOTBETCTBYIOIIME YyKa3aHHBIM pa3fesiaM MporpamMmbl, TaKk U
CBA3aHHBIE C paHee U3YUYEHHBIMU pa3aenamMu. BoO3MOXHO Takke BKIIOUEHHE 3aJaHui,
OXBaThIBAIOIIUX HECKOJBKO TAKUX TEM.

Tabnuya. YpOBHHM M pa3felibl TEMaTHYECKOrO CIHCKa BONPOCOB, COOTBETCTBYIOILUE Pa3HbIM
sranaM Bcepoccuickol oMMIuasl B pasHbIX BO3PACTHBIX Napasuiessax. Borpocsl HadaabHOTO
LMK BBIJEJIEHBI KEJIThIM ()OHOM, BOIMPOCHl 0a30BOTO LHUKJIA - 3€J€HBIM (POHOM, BOIPOCHI
yIIIyOJIE€HHOTO ITUKJIIA - KPACHBIM (DOHOM.

Oran [[TxonbHBINA MynunmnaibHbeiil | PernonanbHblil | 3aKIFOUUTEIbHBIN

OJINMIINABI
5-6 knaccel I(1,2)

7 Knace IT (3) 111 (4)

8 Kimacc 111 (4) IV (5)

9 knacc IV (5) V(6,7 VI (8, 9) VII (10, 11)

10 xmmacc V(6,7 VI(8,9) VII (10, 11) VIII(12),

11 xmacc VI(8,9) VII (10, 11) VIII (12)




ObocHosanue pacnpedenenus. llpuBeneHHas "auaroHanbHas" CTPYKTypa pacrpeaeieHus
MO3BOJIIET COXPAHUTH MOCJIEIOBATEILHOCTh OCBEIIECHUS TEM YYACTHUKOM BHE 3aBUCHMOCTU OT
pe3yJbTAaTOB €ro BBICTYIICHUS HA OJIUMIHUAAC B TOM WU MHOM YU4E€OHOM TOAy. DTO BaXKHO IS
MPOXOXKJACHUS BCEX OTAloOB, B TOM UYHCIE 3aKIOUYUTEIbHOrO0. Ha peruoHaibHOM H
3aKJTIOYMTENIEHOM dTalax pacCMaTpPUBAIOTCA TEMbI HE HUXKE 0a30Boro mukia, [Ipu aTom 3ananus,
CBSI3aHHBIE C TeMaMM YTriayOjieHHoro Iukia (pasgensl 13-15), mpuBOAsATCA TOJBKO Ha
3aKirouyuTebHoM d3Tane B 10 u 11 xnaccax.



YACTD 2. TemaTu4ecKHil CIIMCOK BOIPOCOB

TI'JTIABA 1. HayajabHBIN MUK

YPOBEHDb 1

| 5-6 ka1ace, NIKOJIBHBII YTAN |

Paznen 1. Kinaccuueckasi acTpoHOMUS

§1.1. 3Be3aHOe HEDO

OObekThl, HAOMIOAaeMble Ha THEBHOM U HOUHOM HeOe: Comnnile, JIyHa, 3B€3/1bl, TUTAHETHI, UCKYCCTBEHHBIC
CIyTHUKUA 3€MJIM, METEOPbI, KOMEThI, MJICUHBII MyTh, TYMAaHHOCTH, TalakTHKU. Co3Be3ausi, Hanbosee
SApKUE 3BE3/bl U XapaKTepHble 00bEKThl Heba 3eMiIH, XapaKTepHbIe YCIOBHS UX BUAMMOCTH B Poccun u
apyrux ctpaHax mupa. Opuentuposanue no IlonspHoii 3Be3ne. Hekoropble sipkue 3Be3Abl U ApyTHE
00BeKThI, BUauMbIe U3 CeBepHoro u KOxxHOTO Momymapus 3eMIIH.

§1.2. 3emuis1, ee cBOICTBA U IBUKEHHE

Tpu 6azoBeix (hakTa 0 3emute: mapoodpasHas (Gopma, BpalieHHe BOKpYT cBoell ocu M BOKpyr CourHIa.
®opwma u pazmepsl 3emiin. CMeHa BpEMEH T'0/1a, paBHOAEHCTBUS U COMHUECTOAHUSA. OCHOBHbBIC €IUHUILIbI
BPEMEHHU: COJIHEYHBIE CYTKH M Tpomuyeckuil roa. Buammenii myts ConHua mo HeOy, 307HaKajbHBIC
CO3BE3 U

§1.3. JIyna, ee cBOICTBA U IBH:KEHHE
JiBmxenue Jlynol Bokpyr 3emin u oceBoe Bparienue Jlynol. Cmena ¢a3 Jlynsl. CHHOIUYECKUIT MecsIII.
OCHOBHBIE THUIIBI COJTHEYHBIX U JIYHHBIX SaTMeHHﬁ, YCJIOBUS UX HACTYIUICHUA.

Paznen 2. Ctpoenue BeesieHHoM

§2.1. CoaHue 1 IJIAHETHI

I'eonenTprueckas u renuoneHTpudeckass cucrembl mupa. Crpoenue ConHeuHoil cuctembl: CouHIE;
IUTAHEeThl M MX CIYTHHKH; KapJjMKOBblE IIJIAHEThI; acTepOM]bl, KOMEThl M Jpyrue Maible Tena.
ActpoHomuueckasi eauHuna. Paccrosame ot ComHna, crpoeHne # (Ka4eCTBEHHO) (HU3MUECKue
XapaKTepUCTUKH I1aHeT. Habmoqenre niaHer, uX BUAUMOE OTJIMYME OT 3Be3]. KpynHeiimue crnyTHUKH
IIJTAHECT. I/ICKYCCTBCHHBIC 00BEKTHI KOCMOCA: CIIyTHHUKH, 30HAbLI, aBTOMATHYCCKHUC MCKIIJIAHCTHBIC
cranuuu. MccrnenoBanue OJIMKHEro KocMoca.

§2.2. 3Be3abI M paccTOSTHUSA 10 HUX

XapakTepHble PacCTOSHUS J0 OMKalImuX 3Be31 B CpaBHeHHMU ¢ MaciTabamu CONHEYHOW CHCTEMBI,
IIPUHLMIBL U3MEPEHUs paccTosiHUSA. CKOPOCTh CBETa, CBETOBOM IO, €r0 CBS3b C ACTPOHOMHYECKOU
eauHuLEen. XapakTepuCTUKH 3BE3/l: Macca, paauyc, reMieparypa. [Ipencrasienne o 1BOWHBIX 3BE31aX U
9K30IUIaHEeTax. 3BE3/IHbI€ CKOILJIEHHSI, UX OCHOBHbBIE CBOWMCTBA.

§2.3. O0BbeKTBI Ja1€KOr0 KOCMOca
Karanor Meccbe, ero cample n3BecTHbIE OOBEKTHI. TyMaHHOCTH. ['alakTHKHU, UX OCHOBHBIE CBOMCTBA U
tunsl. [IpencraBieHune o pacCcTOSIHUSIX A0 TaJakTUK U MaciiTabax BeeneHHOM.

CMmeskHbIe BONIPOCHI GU3NKHU
[Tonstus ™maccel u  1wioTHOCTH. OOBEM W IUIOTHOCTH IapooOpazHoro Tena. I[IpsimonuHeiHOE
pacrpocTpaHEeHUE CBETA, MOHATHE O MPETIOMIICHUH CBETA.



Hauanvuwui yuxkn

YPOBEHD 11

| 7 KJ1ace, LKOJIbHBbIN 3TaN \

Pasznen 3. HebOecnas cepa (wactn 1)

§3.1. I'eorpadpmueckne KOOPIAMHATHI

I'panycnas u uvacoBas mepa yria. [llupora m monrora Ha moBepxHocTH 3emuu. [lomroca, 3kBaTop,
napajjielld U Mepuauassl. [eorpaduueckoe MONIOKEHHE KOHTHHEHTOB M KPYMHEHIIMX CTpaH MHpa
(xauecTBeHHO). Durypa 3emin. DKBaTOPHAIBHBINA U TOJSAPHBIN paanychl. JIJIMHa OKPY>KHOCTH SKBaTOpa,
MEpHIuaHa.

§3.2. N'opu3oHTaILHbIE KOOPAMHATHI HA HeOecHOH cdepe

[Tonsitue HebecHoit cheprl. OCHOBHBIE TOYKM Ha HeOECHOU cdepe: 3€HHUT, HAAUP, TOIIOCH MHUpPA.
CropoHbl ropusoHTa, HeOecHbI MepuauaH. M3MeHeHue BuIa 3Be3qHOr0 HeOa B TEUEHHE CYTOK U B
teuenue roaa. [loaBmxHas kaprta 3Be3nHOro HeOa. CyTO4yHOE ABMKEHUE HEOECHBIX CBETHJI, BOCXO,
3axoJl, KyJbMHUHaIMs. BeicoTa W acTpoHOMHUYECKH a3uMyT cBeTwia. [lomoc mupa, ero BbICOTAa Hal
ropu3oHToM. McTHHHBIN U MaTemMaTndeckuii Topu3oHT. [IpencraBnenue 06 armochepHoi pedpakium, ee
BEJIMYMHA y TOPU30HTA.

CMeskHbIe BONIPOCHI MAaTEeMATHKH
I'panycnas u dacoBas Mepa yria. Ilonstue chepsl, Oonpiime U manbie Kpyru. Qopmyna ais ATUHBI
OKpyxHocTH. TeopeMa 0 paBEHCTBE YIUVIOB CO B3aMMHO NEPIIECHIUKYJIAPHBIMA CTOPOHAMH.



Hauanvuwui yuxkn

YPOBEHD 111

| 7 KJ1acC, MYHMUMIIAJIbHBIN 3Tan ‘ 8 kJ1acc, KOJIBHBIH 3TAI

Pasnen 4. HeOecnas cepa (uacth 2)

§4.1. YruoBble u3mMepeHusi Ha HeOe
VYrinoBele paccTOSHUS MEXIy HEeOeCHbIMH OOBEKTaMU. YTJIOBBIE pa3Mepbl O0bEKTa, HUX CBS3b C
TUHEHHBIMU pa3MepaMu (TIPU U3BECTHOM PACCTOSIHUU; MAJIbIE YTJIbI).

§4.2. [lapaniakc 1 reoMeTpUYeCKHE CIIOCOOBI M3MEPEHUIl pacCTOSTHUH

Ompenenenue paguyca 3eMJId M3 ACTPOHOMUYECKHX HAOMIOJEHUN. 3aBUCUMOCTb PACCTOSHUSA 10
BUJUMOTO TOPU30HTA U €T0 MOJIOKEHUS OT BBICOTHI HabmoaeHus Ha 3emute. O011ee MOHATHE apasulakca.
I'eomeTpuueckuii METOH OTpECNICHUs] PACCTOSHUS 10 ACTPOHOMUYECKHX O0OBEKTOB. | OpU30HTANBHBIN U
roAvuHbli mapamiakc. Ilapcek, ero cBs3b ¢ aCTPOHOMHUYECKOW E€IWHHUIIEH W CBETOBBIM TOJIOM.
XapakTepHble 3HaYeHHUS CYTOYHOTO mMapayiakca Omu3kux o0bekToB (ComHia, JIyHBI, HCKYCCTBEHHBIX
CIYTHUKOB 3eMJIM) M TOAMYHOrO MNapajulakca Onwxaiimux 3Be3d. BiusHHe CyTOYHOro mnapajiakca
OJM3KUX CBETUIJI HA UX BBICOTY HaJl TOPHU30HTOM.

§4.3. DxBaTopuajbHble KOOPAMHATHI HA HeOecHOH cdepe

Bonbmme n manbie kpyru HeOecHOU c(epbl, MPUHLIUIBI MOCTPOSHHSI CUCTEM C(PEepHUUECKUX KOOPIMHAT.
CkIiioHeHHe W 4acoBOW yroijl. BrICOTBI CBETHII B BepXHEW W HIDKHEH KyJIbMUHAIUMU IS OO0 TOYKU
3emiid, HE3aXOJAIIME W HEBOCXOJAIIME CBETWIA. YTOJd MEXAy JUHUSAMU HEOECHOro 53KBaTopa U
TOPU30HTOM B TOYKE WX MEPECEUEHHUs B 3aBHUCHUMOCTH OT IIMPOTHI MecTa. BbIpaskeHus A yrioBOro
pacCTosAHUA MCKAY ABYMS TOYKaMU He6a AJid DJICMCHTAPHBIX CIIYy4YacB (6HI/I3KI/IC TOYKH, TOYKH Ha
TOPU30HTE WJIM 3KBAaTOpE, HA OJHOM a3uMyTe, MEepUAHaHe WK Kpyre ckioHeHus). Crepeorpaduueckas
MPOCKIIHUA.

§4.4. DxBaTopuaJbHble KOOPANHATHI U BpeMs

[Ipsimoe BocxokJeHHE CBeTWIa M 3Be3gHOe BpeMsa. COOTHOILIEHUE 3BE3IHBIX M COJHEYHBIX CYTOK.
MecTtHoe conmHeuHoe BpeMs. BcemupHoe BpeMs, OsSCHOE U JIeKpeTHOe BpeMs. YacoBble mosica U 30HBHI,
rpaXaaHcKoe (aJIMUHUCTPATUBHOE) BpeMs, JUHUS 1epeMeHbl jaar. Ce30HHBIH NEpeBOj| YacoB.
IOnnanckue gHU.

§4.5. Bugumoe nBukeHue CoJIHIA U SKJIMNTHYECKHE KOOPIMHATHI

DKJIMNTHKA, €€ MOJO0KEHUE B SKBATOPUATIbHOM crucTeMe KoopauHaT. [lomroca SKIMNTUKH, UX TTOJIOKEHUE
Ha HeOe. ['enmuonenTpuueckas cuctema KoopauHat B CollHeUHOUM cucteme. TPONMKY U MOJSIPHBIE KPYTH
Ha 3emiie. M3MeHeHUE CKIOHEHUS COJIHI_[a B TCUYCHHUEC T10J4a, HOHHpHBIﬁ ACHb, IIOJIApHAass HOYb.
Knumatnueckne M acTpoHOMHMYECKHE TMosica 3eMid. [enuoneHTpuyeckas cucTeMa KOOpAUHAT B
ConHeuHOM cucTeMe.

§4.6. OcHOBBI J1eTOUCYNCICHUS U U3MEPEHUs] BpeMeHH!

KaJ’IeHI[apHI)IG roa, MecAll U CYTKHU, UX COOTHOICHUC C TPOIIMYCCKUM I'OA0M, CHHOJUYCCKUM MCCALCM U
COJHEYHBIMU CyTKaMu. CHCTeMBbl pa3lIW4HbIX KajleHaaped. BHCOKOCHBIM ToxA, OMMAHCKUA |
IpUropuaHcKuil KaneHaapb. CoaHEUHbIE Yachl.

CMeskHbIe BONIPOChI MAaTeMATHKH

Pannannas m wacoBas Mepa yria. Yool pa3mep Tena. I[IpsMOyrosibHbI TpeyrojdbHHK. Teopema
[Mudaropa. Dnementsl Tpuronomerpuu. CTaHgapTHas 3amuch 4ucia. MaTeMaTHUecKue OIepalfu co
creneHsiMu. [lonb30BaHNe HEMPOrpaMMUPYEMbIM HHKEHEPHBIM KaJIbKYJISTOPOM.



Hauanvuwui yuxkn

YPOBEHbD 1V

| 8 kaace, MyHHIMNATBHBII dTan | 9 KJIACC, IIKOABLHBII ITAN

Pasngea 5. Kunematuka CoJIHeYHONM CHCTEMBI

§5.1. Kunematuka mianer B Co/iHe4HOI cucTemMe (MpuOJIMKeHHe KPYroBbIX OpOMT)

VYnupomennas 3anuck 1l 3akona Kemepa nist kpyroBoit opouTtsl (Kak sMrupudeckuid Gaxr). YTioBas u
JTUHEIHAast CKOPOCTh IIaHeThl oTHOcUTENbHO ComHia. CHHOIUYECKHUHN U CUACPUYECKUI TIEpUO/ IIIaHETHI.
BuyTpennue u BHemHue mianetsl. Konpurypamnum u ycioBust BUAUMOCTH TUIAHET.

§5.2. MaJgbie Tena CosiHedHOH cucTeMbl (IPUO/IHIKEHHEe KPYTOBBIX OpPOHUT)

JIBIKEHHE KapJiMKOBBIX M MalbIX IUIaHET (B MPEAINOSIOKEHUHM KpyroBoi opOutsl). IlpencraBnenue o
IBIDKEHUH KOMET M METEOpHBIX morokax. Buemmnwue obnmactu Comneunoit cuctemsl. Ilosic Koiinepa,
obmako Oopra.

§5.3. IBn:xenne JIyHbl H CIIyTHUKOB IVIaHeT (NPpHOJIMKeHHe KPYTOBbIX OPOMT)

CuHonnueckuil u cuaepudeckuil nepuoasl JIyHsl, ux cBa3b. ColHEUHbIE U JTyHHBIE 3aTMEHUsA. Bennunna
(a3pl, TPONOIKHUTEIBHOCTD, CTAIUHM 3aTMEHHs. XapaKTEepPHBIE PACCTOSHUS M TEPHUOABI OOpamieHHs
CIIyTHUKOB IU1aHeT. OnpeeseHne CKOPOCTH CBETa Ha OCHOBE aHAIN3a JBU)KECHUS CITyTHUKOB IIJIAHET.

CmexHble Bonpochbl MaTeMaTHKHU. [lonobue TpeyronbHUKOB. Bo3BeneHue B cTeneHb, KBajJpaTHbIE U
KyOn4ecKue KOpHH.

CMmexnblie Bompochl ¢usuku. [loHsTue nepuona ABUKEHUS IO OKPY>KHOCTH, YTJIOBOW CKOpPOCTH
PaBHOMEPHOT'O KPyroBoro AsukeHus. [IpsMonnHeitHoe paciipocTpaHEHNE CBETA.



Hauanvneiit yuxn

YPOBEHb V

| 9 KJ1aCC, MYHMIMIIAJIBLHBIN 3Tan \ 10 kace, MIKOJbHBIN YTAN

Pasznen 6. HeOGecHass MexaHuka

§6.1. 3axkoH BCeMHUPHOI0 TATOTEeHHS, IBHKEHHE 110 KPYTroBOii opouTe

3akoH BCCMUPHOTO TATOTCHUA. YCKOPCHI/IG CBO6OI[HOFO naacHusls W CUJla TSOKCCTU Ha PA3JIMYHBIX
HeOecHbIX Tenax. KpyroBas (mepBas KocMuueckas) M yrioBas CKOpocTb. Bec u HeBecomocTb. CBsi3b
aTMOC(epHOro AaBJICHHS HA MOBEPXHOCTH IUIAHETHI M CUJIBI TSXKECTH, OLIEHKA MacChl aTMOC(EPHI.

§6.2. Mexanuka niianetr B CojiHeuHOH cucteme (MpulJIMKeHHe KPYTOBbIX OPOMT)

Ilepuon oOpaienusi, Boipaxkenue III 3axona Keruiepa B 000011eHHON (OpMYyIUPOBKE AJ KPYTOBBIX
opout. JluHeilHas CKOpOCTh IUIAaHETHl OTHOCUTENbHO 3emiu. [leTsieoOpa3Hoe NBHKEHHME IUIAHET,
TeOICHTPUYECKasl YIII0Bas CKOPOCTh IIaHEThl Ha HeOe B MOMEHT OCHOBHBIX KOH(HUTYpaIHid.

§6.3. /IBM:KeHMe HMCKYCCTBEHHBIX CHYTHUKOB U JIyHbI BOKpPYr 3emum (mpuO/mkeHHe KPYroBoii
opouThl). /IBUKEHHE CIYTHUKOB IJIAHET

[TpunuBel, WX NEPUOTUYHOCTh. VICKyCCTBEHHBIE CIyTHHKHM 3€MJIM HAa HHU3KUX OpOMUTaX, MX BHUIUMOE
IBIDKEHNE Ha HeOe. TOpMOXKEeHHE CITyTHUKOB B aTMOcdepax uraneT. ['eocTaiimoHapHbIe CITy THUKH.

CmexHble BOIIPOCHI MATEMATUKHU
CnosxkeHre ¥ BEIYUTAHHUE BCKTOPOB.

CMe:xHbIe BONIPOCHI PU3UKH

3akOH BCEMHUPHOro TATroTeHus, 3akoHbl HbtoroHa. Cuna TsbkecTd, Bec Tena. BennuumHa yckopeHus
CcBOOOJHOrO MaJACHUS, LIEHTPOCTPEMUTEIHHOTO YCKOpeHus. HepuuanbHble 1 HEeMHEepLUaibHble CUCTEMBI
orcuera. 3akoHbl HptoToHa. IlepBas kocMuyeckas (KpyroBasi) CKOPOCTb.

Pa3nen 7. AcrpoHOMUYeCKasi ONITHKA

§7.1. Cxembl ¥ NIPUHIMIIBI Pa0OTHI TEJIECKONOB

JIuH3Bl M 3epkana, MpoCTeHIInEe ONTHYECKHUE CXEMbl TEJIECKONOB - pedpakTopoB MU pedIeKTopoB.
[Toctpoerne wn300paxkeHW, (HOKyCHOE paccTOSHUE. YTIIOBOE YBEIMUYCHUE, MacmTad W300pa)KeHWs,
paspemiaromas  CocoOHOCTh — Teleckoma. BBIXOJHON  3padyok, paBHO3PAuKOBOE  YBEIMUYCHHE.
[IpencraBnenne 00 OrpaHUYCHUN pa3penIaroNieii CnocoOHOCTH Teneckona (KaueCTBEHHO), aTMoc(epHoe
OTpaHWYCHHUE paspemaroneld cnocoOHocTH. Bua pa3nuuHbIX HEOECHBIX OOBEKTOB B TEJECKOIL.
IIpencraBnenue o npueMHUKax usiydeHus (rias, [I3C-matpuna u 1.1.). HekoTopsle BUaBI MOHTUPOBOK
(asIbT-a3uMyTaNIbHASI, SKBATOPUATILHAS ).

CMexHbIe BONIPOCHI PU3UKH
3aKOoHbI TeOMETpUYEeCKOM onTuku. OTpakeHHe U MPeIOMJIEHUE CBETa Ha IpaHulle AByX cpel. [lnockue u
chepuueckue 3epkaia, TuH3bL. [locTpoeHHe N300paKeHUIA.



I'JIABA 2. ba30BbIil IUKJI

YPOBEHD VI

9 KJ1aCC, permOHAJbHBIN TaN \ 10 ky1acc, MyHMIMIAJIBHBIN 3TAI \ 11 xiaacc, MIKOJbHBIN Tan

Pa3znen 8. 3Be3nnas acrpoHoMus

§8.1. DHeprus uznydyenus

[ToHSTHSI MOIITHOCTU U3ITyYEHUS (CBETUMOCTH), YHEPTETHUECKOTO MOTOKA U3TYUYEHUSs, TUIOTHOCTH MOTOKA
W3TYYCHUS, OCBEUICHHOCTH, SPKOCTH. YOBIBaHWE IUIOTHOCTH TIOTOKa H3Iy4eHHs OOpaTHO
MPOTMOPLIMOHAIILHO KBAJPAaTy paccTosiHUsA (06€3 ydeTa MOTIOomEeHHs ).

§8.2. llIkaja 3Be31HBIX BeJUYUH

Bunumas 3Be3nnas BemuumHa. ®@opmyna [lorcona. BuamMble 3Be3HBIC BEITUYHHBI HawOoJiee SPKUX
3Be3]] U TutaHeT. [loBepXHOCTHAs SIPKOCTh, €¢ HE3aBUCHMOCTh OT PAcCTOSIHUS, 3BE3/IHas BelnunHa (oHa
HOYHOTO HeOa.

§8.3. 3aBucuMocCTb 3Be31HOI BeJIHYMHBI OT PACCTOSIHUS

3aBUCUMOCTDH 3BE3/IHOM BEIWYHMHBI OT PACCTOSHHUS 1O OOBEKTa B OTCYTCTBHE NOIIONIeHHS. Moayib
paccrosinus. VI3MeHeHrne BUIMMOM SIPKOCTH TIAHET MPHU WX ABMKeHUU BOKpyr ComHia (0e3 yuera ¢asbl,
ciydall KpyroBbIX OpOHWT). AOCONIOTHAs 3BE3[HAs BETWYMHA 3BE3/bl, a0CONMIOTHAS 3BE3/IHAS BEJIMYMHA
Ten ConHEeYHON CUCTEMBI.

§8.4. DiekTpoMarHuTHbIE BOJIHBI

JlyinHa BOJIHBI, TIEPUOJ M YacTOTa, CKOPOCTh PACIPOCTPAHCHHS B BaKyyMe M B Cpele, MOoKa3aTellb
npejoMiieHus. JlMana3oHbl 3JEKTPOMATHUTHBIX BOJIH. BUAMMBIA CBET, JIMHBI BOJIH M IIBETa.
[Tpo3pagHoCcTh 3eMHOI aTMOCHEPHI IS PA3IMIHBIX THATIA30HOB YJICKTPOMArHATHBIX BOJIH.

§8.5. U3nyuenune aGCOIIOTHO YEPHOTO TeJia
3akon Credana-bonpimana. DddexTuBHas Temmneparypa W paauyc 3Be3fbl. CBETMMOCTh 3BE3Abl U
OCBEIIEHHOCTE OT Hee, CBI3b ¢ a0COIFOTHON M BUAUMON 3BE3AHOM BETHYNHOMN.

§8.6. Coanue
Crpoennie u xumuueckuid coctaB. [loBepxHocth ConHla, MSITHA, WX TEMIEpaTypa U BpPEMs >KU3HU.
Mukiel conneyHoi aktTuBHOCTH. Bpamenne Comnnua. ConHeuHast HOCTOSIHHASL.

§8.7. IBu:xenue 3Be3/1
Dddexr Hortepa. JIydepast u TpaHCBepcalibHAS CKOPOCTh 3Be3/bl. COOCTBEHHOE IBHKCHHE H ITAPAILIAKC
3BE3/IBI.

§8.8. /IBoiiHble ¥ 3aTMEHHbIE MepeMeHHbIE 3Be3/Ibl

JIBID>KEHHE JIByX TE€J COMOCTaBUMOM Macchl AJIs ciiydasi KpyroBbix opout. Llentp macc. O606mennsIit 111
3akoH Kermiepa mjisi KpyroBoro ABMKEHHS. 3aTMEHHBIE MEPEMEHHBIE 3BE3/bl, TJIaBHBIM W BTOPUYHBINA
MUHUMYM, UX TTyOHMHA U JUTUTETHHOCTb.

§8.9. Il1aHeThI M IK30IIAHETHI

Cdepuueckoe u reomerpudeckoe anpoeno. 30Ha oouraeMocTu. KadecTBeHHOE TOHITHE O MAPHHUKOBOM
saddekre. J[BrkeHNe HK30TUIAHET BOKPYT 3BE3/ AJISl CIydasi KpyroBbIX opOUT. TpaH3UTHI 9K30MIIAHET, UX
BpEMEHHBIC U (POTOMETPUICCKUE CBOWCTBA, YCIOBHS HAOIIOACHHUS.



baszoewiii yuxn
§8.10. 3Be3aHbIC CKOMUICHHUS
XapaKkTepUCTUKH 1 HaOII0aeMbIe CBOMCTBA PACCESTHHBIX U IIAPOBBIX 3BE3/IHBIX CKOIUICHUI U BXOJSIIUX
B HHUX 3Be3l. PacmonoxkeHue ckorieHud Ha HeOe. MeToj TpymnmoBOro Mapajiakca OMpeneTeHUs
pacCTOSIHUM 0 CKOTLJICHHIA.

§8.11. OcHOBBI raJJaKTH4YECKOH ACTPOHOMMH
[IpencraBnenue o crpoenuu Hae ['anaktuku. [Ismwxenne Connua B ['anaktuke.

CMeskHbIe BONIPOChI MAaTeMATHKH

Jlorapudmuueckoe ucuucienue. Ilnomanpy nosepxHoctu cdepsl. TenmecHwlit yron. IlpuOmmxeHHbIe
BbluuciieHus. [IpaBuna okpyrieHus, 4uciao 3Hadammx Iudp. CreneHHas 3amuch M NPUOIMKEHHbIE
BBIYHCIIEHUS C OONBIIMMH U MaJIBIMU YMCIaMA. AHaIN3 Fpa(i)I/IKOB.

CMmeskHbIe BONIPOCHI GU3MKH.

OOmiee TOHSTHE SHEPTHH, MOIIHOCTH, IOTOKAa JHEPTHH, IUIOTHOCTH IIOTOKA OSHEPIUH, SPKOCTH,
ocBenieHHOCTU. [ToHATHE 00 3JEKTPOMArHUTHBIX BOJIHAX, JUIMHA BOJIHBI, TIEPHOJ U YacTOTa, CKOPOCTh
pacmpocTpaHeHus], TUANa30Hbl ANEKTPOMArHUTHBIX BOJH. IloHsATHE 00 abCcomoTHO YepHOM Teme. Buabl
teruonepenaun. ekt Jomnepa. [Tonstue nenrpa macc.

Pa3nen 9. ActpoHoMuYecKkasi ONITHKA

§9.1. Orpanuyenue paspemamunieid CiocCOOHOCTH TeJIeCKONa
[TonsaTne o nudppakumu. JndpaknnoHHOE OTpaHMYCHHE pa3peIaronield CIOCOOHOCTH TEIeCKOoTa.

§9.2. CBerocniia 1 NPOHMIAKOIIAS CIIOCOOHOCTDH TEJIECKOIA
OTHOCHTENbHOE OTBEPCTHE TEIECKONa, €ro MPOHULAIOIIAs CIOCOOHOCTh. BUANMBIN GsiecK TOYEUHBIX U
MPOTSDKEHHBIX HCTOYHUKOB TpU HAOMIOACHWM B Teneckomn. llpeacraBieHne o0 orpaHWYeHHAX Ha
MIPOHUIIAIONIYIO CIOCOOHOCTH Teneckona (hoH HOUHOTO Heba).

§9.3. OcHOBHBIC NPUEMHUKH U3JTy4YCHHSA

CBoiicTBa U CTpOEHHUE UYEIOBEUYECKOro Iiasza. JlHeBHOE W HOYHOE 3peHue. PaBHO3paukoBoe yBenUueHUE
teneckomna. doroanmaparel. [uadparma, Bpems sxcrozunuu. [13C-MaTpuIel, CTpOEHUE W TPUHITUIIBI
pabotbl. OTHOIIEHNE cUTHA/IIyM. AGeppaliu OoNTUKU. BuHbeTHpoBaHue, rTyOruHa pe3KOCTH.

CMmeskHbIe BONIPOCHI GU3MKHU

[Tonsatne 00 wHTepdepenumun u audpaxmuu. I[Ipenensl MPUMEHUMOCTH TE€OMETPHUUECKOW OINTHKH.
[Tonsatue o nu¢paxuuu ceta. CBOMCTBA U CTPOEHHE YETOBEUECKOTO I1a3a. AGeppaluy ONTHKH.
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YPOBEHD VII

| 9 KkJ1acc, 3aKJIIYUTETbHBIH ITan \ 10 kyacc, pernoHAJIbLHBIIN dTaN \ 11 kyacc, MyHMUMIAJIBHBIN 3TAIl

Pasznea 10. HebecHasg MmexaHuka

§10.1. 3axonb1 Kenuiepa, 1BH:KeHHE 110 JLTHIICY

OnnuInc, ero XapakTepUCTHKU — OoJbllass M Majas OCH, 3KcleHTpucuteT. Tpu 3akoHa Kemepa ams
ciay4asi OONbIION HEHTpadbHOM Macchl. [loTeHnuanbHas 3HEPrys B3aMMOJEHUCTBHS TOYEUHBIX MAacC.
NMmmynbc 1 MOMEHT uMItyibca. llepuneHTp M amoumeHTp, CKOpOCTh JBMKEHMS B 3THX TOYKax.
[TapaGonuueckass (BTopas KOCMHMYECKas) CKOPOCTb. OKCIEHTPUCUTET U CKOPOCTH B IEpPULEHTpE
napaboIibl U TUIEPOOIIBI.

§10.2. HeGecnasa mexanuka B CostHe4HOM cucTeme

XapakTepucTUKH OpOUT TIJIaHET, KapJIMKOBBIX IUIAaHET M acTepounoB. KoMmeTsl, MX [BHXEHHE B
ConHeuHoli cucrteme. ['eonieHTpUYecKass W TEIMOLICHTPUYECKAs] CKOPOCTh. MeTeopHble TOTOKH,
paguanTel. MexiulaneTHble IepeneTsl 1o Tpaekropun llanaepa-I'omana. Benukue npOTHBOCTOSHUSA
Mapca. ®a3za NPOU3BOJIBLHOTO OCBEIICHHOTO Iapa, PaBEHCTBO JIMHEHHOW W IUIOMAIHON (a3bl.
W3meHeHre BUIUMOM SIPKOCTH IJIAHET U KOMET 10 XOAY UX JBMKCHHUS [T Clydas SJUTUITHUYECKUX OpOUT
c yderoM ¢a3pl. J[BKEHHWE CIIyTHHKOB IUIaHET. TpeThsi KOCMHUYECKas CKOpPOCTh, T'PaBUTAI[MOHHAS
CBA3aHHOCTb CUCTEMBI.

§10.3. Cucrema Cosnue — 3emust — JIyna

Xapakrepuctuku opoutsl JlyHbl, mepureit u amoreil. ColHEUHblE W JIyHHBIE 3aTMEHHUS AJS CIydas
npon3BOJIBHBIX paccTosiHui 10 Comrila u JIynsl. KonbiieoopasHo-monasie 3atmenust Connna. [TokpeiTus
JlyHoii 3Be31 M IJIaHET, YCIOBUS UX HaOmoaeHuid. JIubpaumu JIyHsl.

§10.4. 3agaua AByX TeJ M 3Be3HAS JUHAMHKA

Pacnipoctpanenue 3akoHoB Kermepa Ha ciydail mpou3BoibHbIX Macc. O606menHsbIi 11 3axkon Kennepa
IUISL SJUTMNTUYECKoro aBmkeHus. [IpuBeneHHas macca. JOTIIEPOBCKMI METOA OTKPBITHS W aHAIH3a
JBOMHBIX CHUCTEM U DJK30IUIAHET. DJIEMEHThI OpOUT ABOMHBIX 3BE3] M SK30IUIAHET (dJIeMEHTapHbIC
cmy4yan). BoccTaHOBIEHHE XapaKTEpPUCTHK OpPOUT ABOMHBIX 3Be3l M3 HaOMIOJACHUH (3JIeMEHTapHBIC
ciydau). J[BUykeHUE 3B€3/ B I0JIE LEHTPAJIbHO-CUMMETPUYHBIX MacC (3BE3AHBIX CKOIUIEHUM, LIEHTPOB
TaJIAKTHK).

CMeskHbIe BOIIPOCHI MATEeMATHKH

Onnunc, CBA3b Pa3IMYHBIX XapakTepucTWk sinunca. Ilmomans smmunca. Ilonstue o mapabone u
runepbosne. TeopemMbl CHHYCOB M KOCHHYCOB. ClOXeHHME W BBIYUTaHHE BEKTOPOB. DOpMyJibl
NPUOJIMKEHHOTO BBIUMCIICHUS TSI MAJIBIX TApaMETPOB.

CMmeskHbIe BONIPOCHI GU3NKHU

Wmmynbe, MOMEHT MHEpLUU, MOMEHT UMIyJbca. [loTeHnnanbHas 3Heprus B3auMOACUCTBUS TOYEUHBIX
Macc. 3aKOHEI COXpPAaHCHUSA DHCPIruv, UMITyJIbCa U MOMCHTA HUMIIYyJIbCa JIA ClIy4Yasd TOYCYHBIX MaACC.
Kocmuueckue ckopoctu. JIBmxeHue B moiie chepuieckn-cHMMETPUYHON MacCChI.

Paznen 11. Hebecnas cdepa
§11.1. YpaBHeHue BpeMeHH

HctunHoe u cpennee ConHue. VcTuHHOE M CpelHEE COJIHEYHOE BpPEMs, YPaBHEHHE BpPEMEHHU, €ro
XapaKTepHbIEe 3HAUCHUsI Ha IPOTSHKEHUH rojia. AHameMma.

11
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§11.2. AGeppauus cBeTa U MONMPABKHU K KOOPAMHATAM CBeTHJI

TomoueHTpuYecKkue M TEOLICHTPUYECKUE KOOpAWHATHI. V3MeHeHue BUAMMBIX TIIOJOKEHUM CBETHII
BclencTBUe NBIKeHHMs 3emun. [lapammaktudeckuii u abeppalliOHHBIA SJUIMIICHI 3BE3J] HAa Pa3HBIX
SKJIMIITUYECKUX HUpoTax. [lonpaBKu K reIMOUEHTPUIECKUM KOOPAUHATAM U JTyYE€BBIM CKOPOCTSIM 3BE3/I.

§11.3. Ilpeneccusi ocu BpameHust 3emMJan

[IpenBapenue paBHOACHCTBUM, 3BE3JHBIA (CHACPUYECKHUN) W TPONMUYECKUU TOJd, WX COOTHOIICHHE.
H3MmeHeHne HSKBAaTOpUATBHBIX M JKIUITUYECKUX KOOPAWHAT 3BE3]l BCieAcTBHUe mpeneccud. Hyrtanus
(KayeCTBEHHO).

CMeskHbIe BONIPOChI MaTeMATHKH

PaGora ¢ rtpadukamm u Ttabimuamu. JIMHEWHas anmpoKCcHMAaIus, ompenaeneHue Kod3hduiueHToB
JTUHEMHON 3aBUCUMOCTH. OIlEHKa MOTPEIIHOCTEM NpPSMBIX M KOCBEHHBIX H3MepeHuil. Ilonstue o
CPEIHEKBAIPaTUYECKOM OTKJIIOHECHUU.

CmMmeskHble BOonpochl GU3NKH
MoMEHT cuiibl, MOMEHT HUMIIyJIbCa, HMITyJIbC MOMeHTa Ccuibl. OCHOBHOE YypaBHEHHE JMHAMUKU
BpAIaTEeIbHOIO IBUKECHHUS.

12
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YPOBEHD VIII

| 10 kJ1ace, 3aKII0YUTETbHBIIH TN \ 11 kyace, pernoHaJbHBIN ITAN

Pazgea 12. DneMeHTBI acCTPOPU3IUKH

§12.1. KBaHTOBasi Nnpupoaa cBeTa

KBantoBo-mexannueckass mozenb aroma. [loHsiTHe 00 DHEPreTMYECKUX YPOBHAX AJIEKTPOHOB.
KBaHTOBBIE 1 BOJTHOBBIE CBOWCTBA cBeTa. DOTOHBI, POTO3(h(EeKT. DHEPrusi U UMITYJIbC KBAaHTOB, CBA3b C
4acTOTOM U AynHOM BONHBL JlaBineHue ceeta. Dddekr [loiinTnnra-Pobeprcona.

§12.2. OCHOBBI CIEKTPAJIBLHOI0 AHAJIN3A

Cnektp wusnyuenusi. [loHsTHe cHeKTpanbHONW JHHMM W3JIYYCHHUS W TOTJIOIICHUS, JIHHEHYaThId U
HenpepwIBHBIN criekTp. CIeKTp aToMa BOAOPOJa M BOJOPOIOTIONOOHBIX MOHOB. BUIBI 3ajaHUs CTICKTpa
(xak (PyHKUIMHU 9aCTOTHI WIIN JJIMHBI BOJHBI).

§12.3. CnekTp u3i1y4yeHus 3Be3/

XapakTepHbIl BUJ CHEKTpa M3JIydeHHs aOCOJIIOTHO YEpHOro Tesia. 3akoH cMmelleHuss Buwna.
®otomerpuueckue cucrembl UBVRI, mokazarenu nBera. LlBeroBas Temmeparypa. bomomerpuueckas
3BE3/IHas BeJIMUMHA, OoJloMeTpudeckas rmomnpaska. [loTeMHeHHe JUCKOB 3BE3]1 K Kparo.

§12.4. Knaccuduxanus 3Be3]
CriekTpalibHBIE KJIACChl 3Be3/, UX CBA3b ¢ 3 dexTuBHON TemmepaTypoil. Kmaccel cBeTMMOCTH 3BE3[
(CcBepXTUraHThl, TUTAHTHI, KapiuKu). JluarpaMmbl «CIEKTP-CBETUMOCTB» U  «IIBET-CBETUMOCTH)
(Iepummpynra-Paccena), rnaBaas nociaeaoBaTeibHOCTh. COOTHOIIEHUE «MACCa-CBETUMOCTBY JIJISl 3BE3T
TJIaBHOM MOCIEeI0BATEIbHOCTH.

§12.5. SfAnepuas puznka 1 MexaHU3MbI IHEProBbIAeICHHUS 3Be3/

JlunaMuueckasi, TEIUIOBast U siIepHAst IIKaJbl, UX XapakTepHble BpeMeHa. CBs3b MacChl M SHEPTUHU MOKOS.
JledexT mMacchbl, SHEPTHUs CBSI3U U 3aBUCHMOCTD yIEIbHOW SHEPIUU CBS3H OT 4Mcia HyKJIOHOB. CHHTE3 U
pacmnaj, BbIJCIICEHHE SHEPruu (KaueCTBEHHO). 3aKOHbI COXpPAHEHHUs 3apsia W SHEPruM B SIICPHBIX
peakuusix. CBONCTBa AJIEMEHTAPHBIX YaCTHUIl. Y CJIOBUS MPOTEKAHUS TEPMOSJICPHBIX PEaKIUid B HEIpax
3BE3]1, IPOTOH-IIPOTOHHBIA LUK HelTpuHo.

§12.6. DBosOMS HOPMAJIBHBIX 3BE3]]

3Be3noobpazoBanue, ero obmactu B [amaktmke. Macca [[xuHca. Tumbl 3BE3AHOTO HAaceleHUs B
raJlJakTUKax. CTaI[I/ISI rJIaBHOU IIOCIICA0OBATCIIBHOCTH. CTaI[I/ISI KpaCHOI0 TuUraHTa, CHUHTC3 TAKCIIbIX
3JIEMEHTOB B siipe. PaBHOBEcHEe 1 IEpEeHOC SHEPTUU B 3B€3/1aX. DBOJIIOLMOHHBIE TPEKH MaJIOMACCUBHBIX U
MacCUBHBIX 3Be3]l Ha auarpamme [epmmmpynra-Paccena, Bua »ToW auarpaMMbl Ui 3BE3JHBIX
CKOIUICHUH, OIpeieJICHHE UX BO3PacTa MO MOJIOKEHHUIO "TOYKU oBOpoTa". 3BE3/IHBIE aCCOLMALINN.

§12.7. llynbcupyromme nepeMeHHbIe 3Be3/1bl

Iedennpl, uX XapakTEpPUCTHKH. 3aBHCHUMOCTb «IIE€PHOA-CBETUMOCTb», ONpEIENICHHE PacCTOSHUM.
[IpencraBnenune o mosioce HecTaOWIBHOCTH Ha nuarpamme [eprmmpynra-Paccena. 3Besnsr tuma RR
JIupsl, [oITONEPHOANYECKHE IEPEMEHHBIE 3BE3/IbI.

§12.8. Ilo3nHue cTaAnu IBOJTIOLUH 3Be3]]

benple kapiuku, HEUTpOHHBbIE 3Be3lbl, uepHble nbIpbl. [lpemensr Yannpacekapa, Onnenrelimepa-
BonkoBa. ['paButanmonusii paamyc. HoBble 3Be3npl. CBEpXHOBBIC 3BE3/bI, WX KIACCHUPHUKAIUSA U
OCHOBHBIE CBOMCTBA. [Il1aHeTapHbIE TYMaHHOCTH M OCTaTKHU BCIBILIEK CBEPXHOBBIX. [Iynbcapsl.
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§12.9. Mex3Be3anas cpeaa
[TnoTHOCTB, TEMIIEPATypa M XUMUUYECKUI COCTaB Mex3Be3HOM cpenbl. [TbuieBbie obmaka. O6mactu H I n
H II. Monexkynspabie obnaka. JIuaus 21 cm. ['a3oBbie u quddy3HbIC TYMAHHOCTH.

§12.10. I'anlaKTUKU U OCHOBBI KOCMOJIOTUH

Kinaccudukanust m HaOMrogaTebHbIE CBOMCTBA TrajJakTUK. MecTHas TpyIina rajgakTaK. THUITBI 3BE3THOTO
HaceseHus. CBEpXMacCUBHBIE YEPHBIE AbIPHI B FAIAKTHKAX, aKTUBHBIE fAJ]Ipa TFajlakTHK, KBa3apbl. 3aKOH
Xab0ia, KpacHOE CMeIeHHE.

CMexHbIEe BONPOCHI MATEMATHKH
[MpousBognas pyukuuu. MccnenoBanue (GpyHKIHMNA HAa OCHOBE MPOU3BOIHON, T€OMETPUUYECKUN CMBICI
MPOU3BOJAHOM.

CMmeskHbIe BONPOChl GPU3UKHU

KBanToBble U BONHOBBIE CcBoOiicTBa cBera. POTOHBI. DHEpruss U UMIYJIbC (GOTOHOB. BHemHuit
doroapdexr. JlaBnenme cBera. KBaHTOBO-MexaHmdeckas Monenb artoma. [loctymatsl  bopa.
CranuoHapHble cocTosiHMS atoMma. [IoHsATHE 00 PHEpreTMYecKUx YpOBHSX IJEKTPOHOB B aTome. Buuebl
cnekTpoB. CriekTpanbHbI aHanu3. CIEeKTp aToMa BOJIOPOJa U BOJIOPOIONOI00HBIX HOHOB. CBsI3h MaCChI
u sHeprun. JleekT mMacchl, JHEPTUs CBSI3U U yJIeNbHAs SHEPTUs CBSI3U. 3aKOHBI COXPAaHEHMs B SAEPHOM
¢usuke. Cunres u pacnax saep. TepmosiaepHbie peakiui. OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YaCTHIL
(37€KTpOH, MPOTOH, HEHUTPOH, (PoTOH, HeTpuHO). CBolicTBa HaeanbHOro rasa. IlonsTue o Temmneparype,
AAaBJICHUU T'a3a, KOHOCHTpPAUWUH YaCTHII.
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I''TABA 3. Yriy0JIeHHBIA HUKJI

YPOBEHbD IX

10 kJ1ace, 3aKJIKYUTEIbHBIN ITaNl \

Paznen 13. Hebecnas cdepa

§13.1. CyTouHble NyTH cBeTHJ (001IHIi cyuaid)

OcHoBbl ~ chepuueckord  TpuroHoMmerpuu. Ilapammaktudyeckuii  TpeyroapHUK. IIpeoOpazoBanus
TOPU30HTAIBHBIX, SKBATOPUAJIBHBIX M JKIMNTHYECKUX KOOPAMHAT. BBIYHCIIEHHE YIVIOBOTO PacCTOSHUSA
MEXIy TOYKaMH HEOECHOU cepsl Ui MPOU3BOIBHOTO Cilydas. AZUMYThl M YacOBBIE YIJIbI BOCXOJa U
3ax0/1a CBETWJI I TPOU3BOJIBHOTO CKIIOHEHHS M LIMPOTBHI.

§13.2. Cucrema Couanue-3emiis-JIyna (o01mmid ciry4daii)

Bpamenue JuHUM Y37I0B W JIMHAW alCUJA JYHHOM OpOWTHI, TPONMYECKUH, AaHOMAIUCTHUECKUU U
IpakOHUYECKUM Mecsibl. HakiioH JIyHHOH OpOMTHI K SKIIUNTUKE, YCIOBHS JJI HACTYIUIEHUS COJTHEUHBIX
U JIYHHBIX 3aTMEHUH pa3indHbIX TUNOB. L{ukisl 3atMeHuli, capoc. Cepun nokpeituii JIyHo# 3Be3n u
mnaHeT. [IpenenpHas HSKIMNTHYECKAs IIMPOTA M PACCTOSIHUE OT y3jda Il HACTYIUICHMs] 3aTMEHUU
Pa3IMYHBIX TUIIOB, OKPBITUS 3BE3/1bI WJIU TUIAHETHI.

§13.3. /IBu:keHue 0JM3KHX Tesl B HeOe 3eMuiu (001umii ciayuaid)

Bunumerii myTh JIyHBI 1 HCKYyCCTBEHHBIX CITyTHHKOB B HeOe 3emuu. TpuaHTysinust OJM3KUX 00BEKTOB
(cmyTHHKOB, MeTeOpoB). YueT HechepuuHOCTH 3eMin. OCHOBBI COBPEMEHHBIX CHUCTEM CITyTHHKOBOM
HaBUTralluiu.

§13.4. 'anakTHyeckasi cMCTEMa KOOPAUHAT

OcHoBHbIE TOYKM U OojbllIMe KpPYyru, mnpeoOpa3oBaHHsl B JApPyrue CHCTEMbl HEOECHBIX KOOPAMHAT.
[Tonoxxenue 1neHTpa ["amakTHUKK M TalaKTHYECKHUX TMOJIOCOB B HeOe 3emun. XapaKTepHbIE MOJOKEHUs
Pa3JINYHBIX TUIIOB HeOECHBIX O6’I)CKTOB B TAJIAKTHYECKOM CHCTEME KOOpAWHAT.

Cmexnble BOIIPOCHI MATEMATUKHU

OcHOBBI c(eprueckoil TPUTOHOMETPHH, C(hepUyecKHe TeOpeMbl CHHYCOB M KocuHYycoB. Ilmomanb
IIIAPOBOTO CJI04, y4acTKa cdepsbl. JInHeitHas annpoKCUMalus, onpeeneHue ee Ko3(UIMEHTOB.
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YPOBEHbD X

| 11 kace, 3aKTIOYNTETBLHBII HTAN |

Pasnen 14. HeGecHass MexaHuKA

§14.1. DnnemMeHTBI OPOUT

[IpocTpaHCTBEHHOE TMOJOKEHHE OPOUTHI, KEIUIEPOBBI DJIEMEHTHI, OCHOBHbIE TOYKH U HAINpPaBJICHHUS.
DneMeHTHl MapaboNIuyecKoil U THIepOOINUecKOi OpOUTHI. DKCUEHTPUCUTET, MPULICTBHBINA MapamMeTp U
YIoJ MEXAY aCUMITOTaMu Tunepoosisl. OpOUTH ABOMHBIX 3BE3]] M SK30IJIAHET B MPOEKIIUU Ha HEOECHYIO

chepy (obmuii cimygaii).

§14.2. /IBu:keHHe B MOJI€ TSAXKECTH IBYX U 0oJiee TeJ

Touku Jlarpanmxa. IlpwiuBHoe yckopenue. Cdepa Xwmwra, monocts Poma. IlpeacraBienue 00
YCTOWYMBOCTU CHUCTEM. VI3MeHeHMe OpOUT MaiblX IUIAHET M KOMET MpH COMMKEHHH C OOJBIINMHU
IUIAaHETaMU, aKTUBHBIE M IaCCUBHbIE IPaBUTALlMOHHBIE MaHEBphl. BbicoTa NmpuinBOB (3J€MEHTapHas
teopus). llpunuBHOE paspylieHHWe CHOYTHUKOB (dyeMeHTapHas Teopusi). [lpuwnmBHOE TpeHme
(KaueCTBEHHOE MPECTABIICHUE).

§14.3. /IBu:keHue cucTeM ¢ NepeMeHHO Maccoil U IHepruen

VpaBuenus I[lunonkoBckoro m Memepckoro. Teopema o BupHane Uisi TPaBUTALHOHHO-CBSI3aHHBIX
cucTeM. /[BnKeHne CIyTHUKOB B aTMOc(epax IUIaHeT, IBUKEHUE TeJl OKOJIO 3BE3/1 C CHIIbHBIM 3BE3/IHBIM
BETPOM. DBOJIIOIMS TECHBIX JBOMHBIX cucTeM. [IoHsATHE O rpaBUTAIMOHHBIX BOJIHAX.

CMeskHbIe BONIPOChI MATeMATHKH
[Tapabona u rumepbosia, UX TEOMETPUUECKHE CBOWCTBA M XapakTEepPUCTHKU. [loHATHE TPOW3BOIHOU
(byHKIMH, €e TeOMETPUUECKUI U (PU3NIECKUIA CMBICIL.

Paznen 15. Actpodu3zuka u KOCMOJIOTUSA

§15.1. ®opmyaa [lnanka
CnexTpanbHas MOUIHOCTh M3Ty4YeHHUsl eNuHHIbI noBepxHocTu. Dopmyna [lnanka, npubnmkenus Penes-
JlxuHca 1 Buna, o6macTs X mpuMeHUMOCTH. SIpKocTHas Temneparypa. 3akon Kupxroda.

§15.2. 'mapocraTnyeckoe paBHOBecHe 3Be3/l.
B3aumopeiictBue u3nyueHus ¢ 3apsjaamu. ['uapoctatndeckoe paBHOBECHE 3BE3Jl, MpeAes CBETHMOCTH
DOIITUHTTOHA.

§15.3. OCHOBBI CIEKTPOCKONIMHU

Wntepdepenus u audpakuus. Jucnepcus cBera, CrieKTpaibHbIE MPUOOPHI (Mpu3Ma, TudpaKIMOHHAS
pemrerka). CnekTpanbHoe paspemieHne. CHeKTpbl pa3IUYHBIX ACTPOHOMHUYECKHUX OOBEKTOB. BrusHue
TEMIIEPaTyphl CPe/Ibl HA MHUPHUHY CHEKTPAIbHOMN JTUHUH.

§15.4. Ilepenoc n3ny4yeHus1 B cpeae

[Ipenomnenne cBera U arMmocdepHas pedpakuus Uil MPOU3BOJBHOIO TIOJOXKEHUS OOBEKTa.
CrniektpanbHasi 3aBUCHUMOCTb IpesIOMIIEHHUs, '"3eieHblid ny4". BiusHue npenoMieHUs Ha SPKOCTHBIE
XapaKTepUCTUKH 00BeKTOB. OmnTuyeckas TommuHa. [lornomenue u paccesHue cBeTa B aTMocgepax
3eMIM U IUIaHET, 3akoH byrepa. OTpaikeHHe cBeTa pa3IMYHBIMU MOBEPXHOCTAMH, 3akoH JlamOepra.
Merx3Be3/1HOE TOIJIONIEHHE CBETa, €ro 3aBUCHUMOCTb OT JUIMHBI BOJHBI. V30BITOK I[BeTa, TPEXLBETHBIE
Jauarpammbl, 3B€3/1Hasi BEIMYMHA 00bEKTa Ha 33JaHHOM PACCTOSIHUM IIPU HAJIMYUU TMOrJoleHus. Meron
(oTOMETpUUYECKOTro Napajiakca ONpeesICHUs PACCTOSIHUM 10 3BE3].
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§15.5. BceBosiHOBasi aCTPOHOMUS
[IpyeMHMKN M3Ty4eHUs] B TaMMa-, pPEHTIC€HOBCKOW, YJIbTpa(HOIETOBOH, HH(PpakpacHOW U
panuoacTpoHOMuH. SIHCKUH. YTII0OBOE pa3pelleHue paiuoTeNecKOOB U paAuOMHTEP(PEPOMETPOB.

§15.6. ®usuxa atmocdep niaaner

TemnoBoit GanaHc mIaHeT ¥ MapHUKOBLIHA 3 dexT. O30HOBBIN coii B aTMOchepe 3eMiIH, ero ONTHYECKUE
cBoiictBa. Cepebpuctoie obnaka. Ctpoerue arMochep rraner COTHEYHOW CUCTEMBI, TIPEACTABICHUS 00
aTMoc(epax IK30IIIaHeT.

§15.7. Marnetusm Bo Bcesennoii.
JlMronnbHO€ MarHUTHOE 1oJie. MarHuTHOE T0JIe TOKOBOTO ¢iI0si. MarHuTHoe naBieHne. Marautochepsl
HEOECHBIX Tell. DHEPrHsi MArHUTHOTO TIOJIS U €T0 NMepexo]l B Ipyrue (opMbl SHEPTUH.

§15.8. N'anakTHKA ¥ raJJakKTHKH

Crpoenune 1 MOpQOJIOTHUS TATAKTUK pa3NIuIHBIX TUTIOB. KpuBbie BpameHus, TeMHass Matepusi. OyHKIuu
CBETUMOCTH 3BE3]l, HaYaJIbHasi (yHKIIUS Macc, OTHOIIEeHHE "Macca/cBeTuMOCTh". CooTHomeHus Tammu-
@umepa u Pabdep-/xekcona.

§15.9. OcHOBBI TEOPHH OTHOCUTEJIHLHOCTH

[IpuHIIUIT OTHOCUTENBHOCTH, MPUHIIUI MHBAPUAHTHOCTH CKOpocTu cBeTa. [IpeobOpaszoBanus Jlopenia,
PENATUBUCTCKOE clokeHue ckopocted. CokpallleHue JUIMHBI M 3aMeiJieHHe BpeMeHU. O¢¢ekT
"cBeToBoro 3X0". PemaruBuctckmii adpdexr Jomnepa. I'paBuranmonHoe KpacHOe cMeleHue (B ClIadbIX
noysix). [IpencraBiaeHne o rpaBUTAIHOHHOM JIMH3UPOBAHUH.

§15.10. KocmoJiorus

Kpynnomacmrabnas crpykrypa Bceenennoil. I[lpounutoe u Oynymee Bceenennoit. Pacmupenue
Bcenennoil. MacmtaOHbiit  ¢akTop. Mogenb OAHOPOAHOM H30TponHON BceenenHoit. YpaBHeHue
@puamaHa (KaueCcTBEHHOE MOHMMAaHME), SBOJIIOLMS MaciITaOHOro (akropa B paMKax HbIOTOHOBCKOMN
¢u3uku. Kpurnueckas mioTHocTh BceenenHoil. bapuonHHoe BemiecTBO, TeMHas MaTepusi M TeMHas
sHeprus. PelmkToBoe H3imy4yeHue, ero CBOMCTBA.

CMeskHbIe BOIIPOCHI MATEMATHKH
WuterpupoBanue mpocTedmux  QyHKIMiAi W ero  reomeTpuyeckuil  cmbica.  [Ipunokenue
muddepeHnranbHbIX YPaBHEHUH B 3a/1a4ax 10 (PU3UKE U aCTPOHOMHHU.

CMmeskHbIe BONPOChl QPU3UKHU

BonnoBsle cBoiicTBa cBera. [lonstue 06 uHTEepdepeHH, TUdpaKkIuU, TUCIIEPCUU cBeTa. MarHuTHoe
nosie. MaruutHas uHaykuusa. Cuna Amnepa. Cuna JlopeHua. [IBukeHHE 3apsDKEHHBIX YacTHI] B
MarHUTHOM moJie. OCHOBBI CHEIUAIBLHOM TEOPUM OTHOCHUTENBbHOCTH. IlocTymarel OitHIITEHHA.
[TpeoOpaszoBanus JlopeHna. PensTHBHCTCKUIN 3aKOH CIIOKEHHS CKOPOCTEH. PensTuBUCTCKOE COKpalleHne
JUIMHBI U 3aMEIJICHUE BPEMEHHU.
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