IHosicHUTEALHAA 3aIIHCKA

Pabouas nporpamma paspaboTaHa Ha OCHOBE:

1. ®denepanbHbiit 3ak0oH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii deneparumny;
2. ®denepanbhblii 3akoH oT 31 wromst 2020 r. N 304-D3 "O BHeceHuu n3mMeHeHuii B OeepalibHbII
3akoH "O0 obpazoBanuu B Poccuiickoit Deaepanuu" o BompocamMm BOCHUTaHUS 00yJaronuxcs';

3. ®DenepallbHBIN TOCYIapPCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT CPETHETO 00IIeT0 00pa3oBaHMs,

YTBEP)KJICHHBIN MTpUKa3oM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot 17 mas
2012r. N 413 c wW3MEHEHUSMH, YTBEPKICHHBIMH MpPHUKa30M MMHHUCTEPCTBA MPOCBEILEHUS OT
11.12.2020r. Ne712;

4, ®enepalibHbI NepeuYeHb Y4€OHUKOB, PEKOMEHAYEMBIX K HCIOJIBb30BAaHUIO IIPU pealn3aluu
UMEIOIUX TOCYJapCTBEHHYIO aKKpEeIUTAIUI0 00pa30BaTelIbHBIX MPOrpaMM HAyalbHOIO OOIIEro,
OCHOBHOTO OOIIEro, CpeiHero oOIero oO0pa3oBaHUs, YTBEP)KIECHHOTO NPUKa30oM MHHHUCTEPCTBA
npocsemenus: Poccuiickoit @enepanyu ot 20.05.2020r. No254;

o. [Topsimok opraHu3alMd M OCYLIECTBICHHS O0OPa30BaTENIbHOM JAEATEIBHOCTH IO OCHOBHBIM
o0mieoOpa3oBareiabHbIM IporpaMmaM - 00pa3oBaTeNIbHBIM IpOrpaMMaM HadyallbHOTO OOILEro,
OCHOBHOTO OOIIEro M cpeaHero oOmiero oOpa3oBaHUs, YTBEPXKIECHHBIH NpPHUKa30oM MHHHCTEpCTBA
npocsemienus: Poccuiickoit denepanuu ot 28.08.2020r.Ne 442;

6. [TocranoBnenue I'maBHOro rocyaapctseHHoro canutapaoro Bpaya P® ot 28.09.2020 r. Ne 28
«O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUONIOTUYECKHE TpeOOBaHUSA K
YCIIOBUSIM M OpraHu3anuu oOydeHus B 0011e00pa3oBaTENbHBIX YUpEXKICHUAX" (C U3MEHEHUSIMU U
nononHeHusaMu)», «O0 yrBepxkaenun CaunlluH 2.4.2.3286-15 «CanutapHO-3MUAEMHOIOTHYECKHE
TpeOOBaHMUs K YCIOBUSM U OpraHU3alii 0Oy4eHHS U BOCIIMTAHHS B OPTaHU3ALHUX, OCYIIECTBISIONINX
0o0pa3oBaTeNbHYI0  JI€ATEIbHOCTh IO  QJaNTHPOBAHHBIM  OCHOBHBIM  00II€00pa3oBaTEIbHBIM
IporpaMMam jisi 00y4aroIIuXcsl C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS»;

7. Pabouas nporpamma Bocriutanust MbOY COIL Ne49 r. benropona ans yposust COO.

Jannas paboyast mporpamma paccuntana Ha o0ydeHue yuamnmuxcs 10 kimacca 6a30BOro ypoBHS.

Kypc actponomun 10 kiacca He TOJBKO 3aBepliaeT (pu3nKo-MareMaTuieckoe o0pa3oBaHue, HO U
HeceT B ce0e orpeieleHHbIN 00LIeHaYYHbIN U KYJIbTYpPHBIN NOTEHLIUAN. ACTPOHOMUSI SBJIAETCS
3aBepuiaroniel Gpunocockoit 1 MUPOBO33PEHUECKON AUCIUIUIMHOMN, U €€ IPETroiaBaHue eCTh
HEOO0XOMMOCTB JIJIsl KAYECTBEHHOTO MTOJTHOTO €CTECTBEHHOHAYYHOT 0 00pa3zoBanus. be3 crnennanbHOTo
(bopMHpOBaHUS aCTPOHOMUYECKHUX 3HAHUN HE MOKET c(hOpMUPOBATHCS €CTECTBEHHOHAYYHOE
MHUPOBO33pEHUE, 1IeNbHas (u3nUYecKas KapTHHa MUpa. ACTPOHOMUS MOXKET M0Ka3aTh €AUHCTBO
3aKOHOB ITPUPO/Ibl, MIPUMEHUMOCTh 3aKOHOB (PU3UKU K HEOECHBIM TeJaM, 1aTh 1IeI0CTHOE
MIPEACTABJICHUE O CTPOCHUM BCeneHHoN 1 M03HaBaeMOCTH MUPA.

W3yuenune acTpoHOMHUM Ha 0230BOM YpOBHE CpeAHEro (TIOJIHOT0) 00I11ero 00pa3oBaHus HANPAGIeHO
Ha 0ocmudicenue ceoyiouux yeneii.

e OCO3HAHHUE NPUHIUIHAIBHON POJIM aCTPOHOMUU B MO3HAHUU (DyH/IaMEHTAIbHBIX 3aKOHOB
MPUPOABI U (POPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTUHBI MUPA;

e mpuoOpeTeHne 3HaHui 0 GU3NYECKOI MPHPoJIe HEOECHBIX TN U CUCTEM, CTPOSHHSI SBOJIIOLIUU
Bcenennol, mpocTpaHCTBEHHBIX M BPEMEHHBIX MaciiTabax Beenennoi, Hanbosee BaxkHBIX
ACTPOHOMUYECKHUX OTKPBITUSX, OMPEIECTUBIINX PA3BUTUE HAYKU U TEXHUKU;

e  OBJI3JICHUE YMEHUSIMH OOBACHATH BUTUMOE MOJIOKEHUE U IBUYKEHNE HEOECHBIX Tel
MPUHIIUIIAMH OTIPEJICIEHUS] MECTOIOJIOKEHHS U BPEMEHH 110 aCTPOHOMHUYECKUM 00bEKTaM,
HaBBIKAMH MPAKTUYECKOTO UCITOJIB30BAHNS KOMIIBIOTEPHBIX IPHIOKEHUHN JJI ONIPENEIICHUS
BHUJIa 3B€3/IHOTO HeOa B KOHKPETHOM IYHKTE JIJIsl 3aJIaHHOTO BPEMEHH;

e Ppa3BUTHE MMO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN B
nporecce NpuoOPeTEHHsI 3HAHUH 110 ACTPOHOMHH € UCTIOJIb30BAaHUEM PA3JIMYHBIX UICTOUHUKOB
nH(OPMAaLIUY U COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJIOTUH;

e (opMupoBaHHEe HAYYHOTO MUPOBO33PEHHUS;

e (opMupOBaHUE HABBIKOB UCIIOJIb30BAHUS €CTECTBEHHO - HAYYHBIX U (PU3UKO-MaTEMaTHUYECKUX
3HaHUH U1 00BEKTHOTO aHAIM3a YCTPOMCTBA OKPY>KAIOLIEr0 MUPa Ha MMPUMEPE JOCTHXKEHUI
COBpPEMEHHOM acTpO(U3UKHU, ACTPOHOMHUHN U KOCMOHABTHKH.



Kak BUHO M3 OCTaBIEHHBIX LIEJIEH, aCTPOHOMMS IIPU3BaHA CTaTh I Kaxa0ro yueHuka 10 knacca
IpeaMETOM, (POPMUPYIOIINM HE TOJIBKO €JUHYIO €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, HO U
M03HaBAaTEeIbHbIE HHTEPECH], UHTEIUIEKTYalIbHBIE M TBOpUYECKHE criocoOHOCTH. Henb3s He OTMETHTD
BAXHYIO POJIb IIPEIMETa B CTAHOBJICHUH I'PAXKAAHCKON MO3UIUHU U TATPUOTUIECKOM BOCIIUTAHUN
BBITYCKHUKOB. Poccuiickas dexepanus B pa3BUTUN aCTPOHOMUHU, KOCMOHAaBTUKU M KOCMO(H3HUKH
BCEI'/la 3aHUMaJia JUAUPYIOUINE TO3ULUN B MUDE.

3agaya acTPOHOMHUH, KaK U JF0OOTr0 €CTECTBEHHO - HAYYHOTO IIpeIMeTa, U3y4aeMoro B OCHOBHOM
IIKOJIE WM Ha 6a30BOM ypPOBHE B CTaplIei IKoie, — (OpMUPOBAHUE €CTECTBEHHOHAYYHON
rpaMoTHOCTH. EcTecTBeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTh YEJI0BEKA 3aHUMATh aKTUBHYIO
IPaXIaHCKYIO MTO3ULIMIO IO BOIIPOCAM, CBSI3aHHBIM C Pa3BUTUEM €CTECTBEHHBIX HAyK U IPUMEHEHUEM
UX JOCTH)KEHUH, a TaK)Ke ero TOTOBHOCTh MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMH UJIESIMU, 3TO HE
CUHOHUM €CTECTBEHHOHAYYHbIX 3HAaHUI Y YMEHMM, a 3HaHUS U YMEHUS — B JICHCTBUY, U HE IIPOCTO B
JeUCTBUY, a B IEUCTBUM IPUMEHHUTEIBHO K PealIbHbIM 33aa4aM. EcTecTBeHHOHayYHO I'paMOTHBIN
YeJIOBEK CTPEMUTCS yUaCTBOBATH B ApT'YMEHTUPOBAHHOM OOCYKICHHH MPOOIEM, OTHOCAIINXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, 4TO TpeOyeT OT HEro CIEAYIOIIMX KOMIIETEHTHOCTEH:

e HAYYHO OOBSCHSTH SIBJICHHUS,
e IMOHMMAaTh OCHOBHBIC OCOOCHHOCTH €CTECTBEHHO - HAYYHOT'O UCCIICIOBAHHS,
e HMHTEPIPETUPOBATH JAHHBIC M HCIIOJIH30BATh HAYUHBIC TOKA3aTEIbCTBA JUISI TOTYICHHUS
BBIBOJIOB.
AcTtpoHoMusI U3y4aeTcs Ha 6a30BoM ypoBHE B 00beme 34 yueOHbIX yaca (1 yac B Hezento).
OcHoBHbIE popmbl 00yuenus- GpoHTaTIbHAS, TPYIIIOBAsl, UHAUBUAYalIbHas paboTa, paboTa B mapax. B
00ydYeHUH UCTIOIB3YIOTCS: 3aauHasi TEXHOJIOTHS (BBEJCHHE 3a/1a4 C )KU3HCHHO-TIPAKTHYECKUM U

HallUOHAJIbHO-PCTHOHAJIbHBIM COJACPIKAHNECM B O6paSOBaTeJIBHBII71 HpOHCCC).

TCKYHII/Iﬁ KOHTPOJIb OCYIICCTBJIACTCA B BUAC: CAMOCTOATCIIbHBIX pa60T, HpOCKTHOI\/JI JACATCIIBHOCTH,
YCTHBIX U MUCBMCHHBIX OIIPOCOB I1I0 TEMEC YPOKa.

BriOpannsiiit YMK 11 n3ydenust Ha 6a30BoM ypoBHeE Kypca acTpoHoMuu B 10 kiacce
0011e00pa3oBaTeIbHON MIKOJIBI COOTBETCTBYET (heiepabHbIM KOMIIOHEHTaM ['ocy1apcTBEHHOTO
cTaHJapTa o01iero o0pa3oBaHus MO aCTPOHOMUHU.

TpeboBaHus K YypOBHIO NOATOTOBKH YUYAILIMXCS

B pesynbrate uzyuenus actpoHoMuu B 10 Kacce yUeHUK JTOJIKEH:

3namuv/nonumams:

e CMBICII TOHATHI: TEOICHTPUYECKAs U TeIUOIICHTPUYECKAsi CHCTEMA, BUIUMAsT 3BE3THAS
BEJIMYMHA, CO3BE3/IUE, TPOTUBOCTOSHUE U COSAMHEHHE TIJIaHET, KOMETa, aCTEPOUI, METEOP,
METEOPUT, METEOPHT, IUIAaHETa, CIYTHHUK, 3Be31a, ComHeuHas cuctema, ['anakruka, Beenennas,
BCEMHUPHOE U TOSCHOE BpeMsi, BHECOTHEYHAs TIaHeTa (IK30IUTaHeTa) CIIeKTpaTbHast
KJTaCCU(UKAIINS 3BE3]], MapaJUIaKC, PEIIMKTOBOE U3TydeHHEe, BOIbIION B3phIB, YepHas JbIPa;

e CMbICH (PU3UYECKHUX BEIMUYMH: TAPCEK, CBETOBOM T'0Jl, aCTPOHOMHUYECKAs €IUHUIIA, 3BE3THAS
BEJIMYHHA;

e cMbICH (PU3MYECKOro 3akoHa Xab0ma;

e  OCHOBHBIC ITAITBl OCBOCHHUS KOCMHUYECKOTO MPOCTPAHCTRA;

e  TUMOTE3BI MPOUCX0XkaeHUsT COTHEUHOW CUCTEMBIL;

e  OCHOBHBIC XapaKTEePUCTHKH U cTpoeHue CoITHIa, COTHEUHOU aTMoCchepsr;

e pasmepsl ['anakTukw, monoxkeHue u nepuoa oopaiienus ConHIIa OTHOCUTENBHO IIEHTpa
I"anakTuku;

Ymemo:



e TPUBOAUTH MPUMEPHI POJIM ACTPOHOMHH B Pa3BUTUHU LIMBUIIN3AIMH, UCTIOJIB30BAHUS METOI0B
HCCIIEIOBaHUM B aCTPOHOMUH, Pa3IMYHbIX JUAMAa30HOB 3JIEKTPOMATHUTHBIX U3JIyY€HUHN AJIs
nojryyeHus uHpopmanuu o6 oovexTax BeeneHHOH, monyueHus aCTpOHOMUYECKOM
MH(OpPMAaLIUY C TOMOIIbIO KOCMUYECKHUX aIllapaToB U CIEKTPaIbHOTO aHAIN3a, BIUSHUS
COJHEUHOM aKTUBHOCTH Ha 3EMIIIO;

e  OIUCHIBATh U OOBSACHATH PA3INYMS KaJICHIApel, yCIOBHS HACTYIUICHUS! COJTHEUHBIX U JIYHHBIX
3aTMeHui, ¢a3bl JIyHbBI, CyTOYHBIC ABMKCHUS CBETUJI, IPUYUHBI BOSHUKHOBCHHSI IPHIJIMBOB U
OTJIMBOB; IPUHIUII IEUCTBUS ONTHYECKOTO TEJECKOMa, B3aUMOCBS3b (DU3UKO-XUMHUYECKHX
XapaKTePUCTHK 3BE3/1 C UCTIOJIB30BAHUEM JIUATPAMMEI «I[BET-CBETUMOCThY, (pr3uvecKue
MIPUYMHBI, OMPEEIIAIONINE PABHOBECHUS 3BE3/1, UICTOYHUK SHEPTUH 3BE3] U MPOUCXOKICHUE
XUMHYECKHX 3JIEMEHTOB, KPACHOE CMEIICHHE ¢ TOMOIIIbI0 3 dexTa Jloriepa;

e  XapaKTepU30BaTh OCOOCHHOCTH METOOB [TO3HAHUS ACTPOHOMUU, OCHOBHBIE 2JIEMEHTHI U
cBoiicTBa maHeT COJIHEYHON CUCTEMBI, METO/Ibl OIIPEIEIIEHUS] PACCTOSHUM U JIMHEHHBIX
pa3MepoB HEOECHBIX TeJl, BO3MOXHbBIE ITyTH IBOJIOLMHU 3BE3]] Pa3IMYHON MaCChI;

e HAXOAWUTh Ha HeOe OCHOBHBIE co3Be3/Msi CeBepHOIro MOIYIIAPHs, B TOM Yncie bonbiryio
Mensenuny, Manyto Mensenuny, Bononac, Jlebenps, Kaccuonero, OpuoH; cambie sipkue
3Be311bl, B ToM yucie [lonsipayto 3Be31a, Apkryp, Bery, Kanemny, Cupuyc, berenbreiize;

e  HCIOJNB30BaTh KOMIIBIOTEPHBIE MPHUIIOKEHUS U1 onpezenenus nonoxenus Connua, JIyHsl u
3B€3]] Ha JH00YI0 1aTy U BPEMsl CTOK JJIsl JAHHOT'O HACEJIEHHOTO IMYHKTA;

*  UCROIB306amMb NPUOOPEMEeHHbIE 3HAHUSA U YMEHUA 8 NPAKMUYECKOU 0eAmeabHOCmU U
NOBCEOHEBHOIL HCUSHU:

e ISl TOHUMAHUS B3aUMOCBSI3M ACTPOHOMHUH U C IPYTUMH HayKaMU, B OCHOBE KOTOPBIX JIexkKat
3HAHHUSA 110 ACTPOHOMUHU, OT/IEJIEHHUE €€ OT JKEHAYK;

e 715 oLleHMBaHus uHbopMaIuu, coaepxaiieiics B coodmenuss CMU, Uutepuere, HaydHo-
MOMYJISIPHBIX CTATHSIX.

Conep:xanue TeM y4eOHOro Kypca
I. Beenenue (2 4.)
IIpexmeTt acTpoHOMUH

Ponb acTpoHOMMM B pa3BUTHN HUBUIM3ALMH. DBOJIOLNUS B3IJIS10B YeJI0BEKa Ha BeeneHnyro.
I'eonenTprueckas u rearoneHTpuyecKas cucteMbl. OCOOEHHOCTH METOOB IT03HAHUS B aCTPOHOMUHU.
[IpakTHueckoe MpUMEHEHUE aCTPOHOMHUUYECKHUX HUCCaen0BaHui. cTopus pa3BUTHS OT€UYECTBEHHOU
KOCMOHABTHKHU. [lepBblif nckyccTBeHHBIN ciyTHUK 3emutd, nofieT FO. A. Narapuna. Jloctrxenust
COBPEMEHHOM KOCMOHABTUKH.

[Ipenmer actponoMuu. Yto nzydaer actpoHomusa? Ee 3HaueHHe U CBSA3b C APYTUMU HAyKaMH.
Crpykrypa u macmradsl Beenennoii. Habmionenus — ocaoBa actpoHoMuu. OCOOEHHOCTH aCTPOHOMUU
U ee METONIOB. TeJIeCKOIIL.

II. IIpakTH4ecKkre OCHOBBI ACTPOHOMMH (8 4.)
OCHOBBI IPAKTHYECKOI ACTPOHOMHUH

Hebecnas cepa. Ocobbie Toukn HebecHOM cdeprl. HeOecHble KoOpauHATHL. 3Be3/1HAs KapTa,
CO3BE3/1Usl, HCIOIb30BaHHE KOMITBIOTEPHBIX MPUIIOKEHHUH ISl 0TOOpaKeHUs 3BE€3/1HOT0 Heda.
Bunumas 3Be3nnas BenuunHa. CyTodHoe JBUKeHHEe cBeTI. CBsI3b BUIIUMOTO PACIOI0KEHUS
00BEKTOB Ha HeOe U reorpaduueckux KoopauHaT Habmoaarens. Jpuxenue 3emnu Bokpyr ConHIa.
Bunumoe neuxenue u ¢aspbl JIynsl. ConHeuHble U TyHHBIE 3aTMEHUA. BpeMs 1 kaneHaapb.

3Be3/bl U co3Be3aus. HeOecHble KOOPAMHATHI U 3BE3/JHBIE KapThl. BuanMoe ABMKeHUE 3BE3/1 Ha
pa3nuuHbIX reorpaduyeckux muporax. Beicora nomtoca Mupa HajJ ropu3oHTOM. BricoTta cBeTmiia B
KynbMuHanuu. ['oguunoe apwkenre ConHua no HeOy. Dxnunrtuka. J[Bmwkenue u ¢azol JIyHbI.
3armenus Connina u JIynsl. Bpems u kanennaps. TouHoe BpeMs U oripesiesieHre reorpaguueckoi



nonrotel. Kanennaps. Tecmoea. paboma Ne 1 no meme «Beedenue ¢ acmpononuio. Ilpakmuueckue
OCHOBbL ACHPOHOMUUY.

II1. Ctpoenne CosiHeuHo cucrembl (6 4.)
3aK0HBI IBUKeHUSA HEOECHBIX TeJl

CrpykTypa n macmtadbel ConHeynoii cuctembl. KoHpUrypanus u ycioBusi BAAUMOCTH TUIAHET.
Mertos! onpeaenenus paccTossHui 10 Tes COoIHEYHOH CHCTeMbI U X pasMepoB. HebecHas mexaHuka.
3axonsl Kerutepa. Onpenenenne macc HeOeCHBIX Tell. J[BHKeHHE UCKYCCTBEHHBIX HEOSCHBIX TEll.

Passurtue npeacrasineHuit o crpoeHuu mupa. I eoneHTpuyeckas cucrema mupa. I'enuonenrpudeckas
cucrema mupa. Kondurypanus mianer. Cunoguueckuii nepuoj. Kondurypaius mianer u ycioBusi Ux
BUAMMOCTH. CHHOJMUYECKUH U CHIEPUUYECKHI IEPUO/IbI OOPALICHHUS TUIaHET. 3aKOHBI ABHKCHHS
mwianet ConHeyHo# cucteMbl. OnpeieieHne pacCTOSIHUNA U pa3MepoB Tel B COJIHEUHOM CUCTEME.
®opma u pazmepsl 3emau. Onpenenenue pacctosHuil B ConHeuHon cucrteMe. [ opu30HTaIbHBIM
napajutakc. OnpeneneHue pazMep cBeTwi. J{BrkeHne HeOeCHBIX Tell O] ACHCTBUEM CUIT TATOTEHUS.
3aKOH BCEMUPHOTO TAroTeHus. Bosmyiienus B asmxenun ten ConHeuHoM cuctemsl. Macca u
wioTHOCTh 3emiu. Onpenenenue Maccsl HebecHbIX Tel. [IpunuBel. [IBukeHne HCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIM U KOCMUYECKHUX allapaToB K 1maaHeraMm. Tecmoeas padoma Ne 2 no meme
«Cmpoenue Conneunou cucmemoly.

IV. Ilpupona tesa Conne4Hoii cucremsbl (7 4.)
CosHeuyHasi cuctema

[Ipoucxoxnenne Conneunoit cucremsl. Cucrema 3emis — JIyna. [lnanerst 3emMHol rpynnsl. [Inanersi-
ruranTel. CIlyTHUKY M KoJbpLa miaHeT. Manble Tena ConHeuHOU cucTeMbl. ACTEpOUIHAS ONTACHOCTbD.

OO6mre xapakTepucTuky rianeT. CoMHeYHas cUcTeMa KaK KOMITIEKC TeJl, MMEIoIuX olriee
npoucxoxaenue. Cucrema 3emist — JIyna. 3emus. Jlyna. [lnanetst 3emHo# rpymmbl. OGIIHOCTH
xapakTepucTuk. Mepkypuii. Benepa. Mapc. [lanekue muanersl. OOIIHOCTh XapaKTEPUCTHUK TJIAHET-
ruraiToB. CIIlyTHUKHU U KOJIbLIA IUTaHET-TUranToB. Mansle Tena ConHeuHol cucteMsl. [InaHeTsl-
kapnuku. Acrepouipl. [Tnanersi-kapiauku. Kometsl. Mereopsl, 60muabl 1 Mmeteoputsl. Tecmoeasn
paooma Ne 3 no meme «Ilpupooa men Conneunou cucmemul.

V. Coanue u 3Be31bI (5 4.)
MeToabl ACTPOHOMHMYECKHMX MCCJIEA0BAHUI

DNEKTPOMarHUTHOE M3TYICHHE, KOCMHUYECKHE JTYIH H TPABUTANMOHHBIC BOJHBI KAK UCTOTHHK
nH(pOpMaIIUY 0 IPUPOJIE U CBOMCTBAX HeOeCHBIX Tell. HazeMHbIe 1 KOCMHYECKHE TEIEeCKOIIbI,
npuHIUI uxX padoTsl. KocMuueckue anmapatel. CriekTpanbHblil aHam3. Jddext Homnepa. 3akon
cmemenus Buna. 3akon Credana-bonbimana.

3Be3/1bl: OCHOBHBIE (PM3UKO-XUMHUECKUE XapaKTEPUCTHKU U UX B3aUMHas cBs3b. PasHooOpasue
3BE3/IHBIX XapaKTEPUCTUK U UX 3aKOHOMEPHOCTH. OIpeieIeHre pacCTOSTHUSA 10 3B€3/1, ITapajllaKc.
JIBoiiHBIE U KpaTHbIE 3Be3/1bl. BHecomHeunble miuaHeTsl. [Ipobaema cyiecTBOBaHMs dKU3HU BO
Bcenennoii. BHyTpeHHee cTpoeHne U MCTOYHHUKY SHEPruu 3Be3/1. IIponcxoxaienrne XuMHUIeCKIX
251eMeHTOB. [lepemeHHbIe U BCIBIXUBAIOLIUE 3B€3/1bl. KOpruHEBbIe KapauKu. DBOMIOLMS 3BE3]1, €€
aTamnbl ¥ KoHeuHble cTaanu. Ctpoenue CoiHila, coHeuHOM atMocdepsl. [IposBiienns coaHeuHOM
aKTUBHOCTH: IMSATHA, BCOBIIIKY, POTyOepaHibl. [lepnoin4HOCTh COTHEUHOU aKTUBHOCTH. Poib
MarauTHBIX TToned Ha ComHite. CoTHEYHO-3eMHBIE CBSI3H.

Comnrie — Ommkaiimnas 38e31a. DHeprus u temmeparypa Conria. Coctas u ctpoenue ComHIa.
Atmocdepa Connna. ConHeyHasi akTUBHOCTb. PaccTosiHus 710 3Be37. XapaKkTEepUCTUKH U3ITydeHUS



3Be3/1. ['0IMUHbIi Mapaiakc U pacCTOSHUSA 10 3Be31. Buaumas u abcomroTHas 3Be3/1HbIC BETUYHHBI.
CsetumocTs 3Be311 . CIEKTphl, IBET U TEMIIepaTypa 3Be3/1. JluarpamMmma «CrnekTp-cBeTUMOCThY. Macca
1 pa3Mepsl 3Be3. [[BoiiHbie 3Be31bl. Onpenenenue Maccol 38e31. Pazmepst 38e31. [moTHOCTH MX
BemecTBa. Monenu 38e311. [lepeMennbie n HecTanoHapHbIe 3Be3/1bl. [lynbcupyroiue nepeMeHHbIe.
Hossle u cBepxHOBBIE 3Be37bl. Tecmosasn padoma Ne 4 no meme «Connuye u 36e3061».

VI. Crpoenue u 3B0o10uusi Beenennoii (6 4.)
Hama I'anakruka — Muteuynsnii Ilyre

CocraB u cTpykrypa ['atakTuku. 3Be3aHbIe CKOIUICHH. MexX3Be3AHbIN ra3 U NbUib. Bpamienue
lanaktuxu. Temuas marepus. OTKpbITHE APYTUX TATaKTUK. MHOrooOpas3ue rajlakTUK U UX OCHOBHBIC
xapakTepucTHKu. CBEpXMacCUBHBIC YepHBIE IBIPHI U aKTUBHOCTH ranakTHK. [IpeacraBnenue o
kocmonoruu. KpacHoe cmenienue. 3akon Xa66:ma. OBomonus Beenennoit. bonbmioii B3pris.
PenukroBoe nznyuenue. TemHas SJHEpPrUs.

Hamra I'anaktuka. Mueunslii myTh 1 ['anakTuka. 3Be3/IHbIC CKOTUIEHUA U accolanu. Mexx3Be3iHast
cpena: ra3 u nbulb. /JBrykenue 3Be3n B ['anaktuke. Ee Bpamenue. J[pyrue 3Be3/1HbIE CUCTEMBI —
rasiakTuku. OCHOBBI COBPEMEHHOM KocMmotioruu. JKusne u pazym Bo Beenennoit. Tecmoesasn paboma
Ne 5 no meme «Cmpoenue u r60110uusn Beenennoiry. ActpoHoMUYeCKast KapTUHA MUPA.

IIpumepHbIi NepevyeHb HAGIIOIEHU

BaxxHy1o poJib B OCBOEHHH Kypca UTpatoT MPOBOAUMBIE BO BHEYPOUHOE BPEMsI COOCTBEHHBIE
Habmonenus yqammxcs. Cnennuka miaHUPOBaHUS YTUX HAOIIOACHUN ONpeeNsieTCs AByMs
oOcTosTenscTBaMU. Bo-niepBbIX, OHU (3a HCKIIOUeHUeM HabmoaeHnit CoJHIIA) T0JIKHBI IPOBOAUTHCS
B BEUEpHEE WM HOUHOE BpeMs. Bo-BTOpBIX, 00BEKTHI, IPUPOJa KOTOPBIX U3ydaeTcs Ha TOM WM UHOM
YPOKe, MOT'YT OBbITh B 3TO BpeMs HEOCTYIHBI Jyis HabaroaeHul. [Ipu mnanupoBanuy HaOIr0A€HUI
3THX 00BEKTOB, B 0COOCHHOCTH IIAHET, HEOOXOIMMO YUUTHIBATH YCIOBUS X BUAUMOCTH.

Ha0aroaennst HeBOOpPYKEeHHBIM IJ1a30M
1. OcHOBHBIE CO3BE3/1Us1 M HauboIIee spKUe 3Be3/1bl OCEHHET0, 3MMHET0 M BeceHHero HeOa. M3MeHneHue
UX TOJIOKEHMSI C TCUEHUEM BPEMEHH.

2. Isuwxxenue JIyHbl 1 cMeHa ee das.
Halaronenus B Tesieckon

1. Penbed JlyHsl.

2. ®a3bl Benepsi.

3. Mapc.

4.¥OnuTep U ero CyTHUKHU.

5. CatypH, €ro KoJjbla 1 CIIyTHUKH.

6. ConHeuHble NsATHA (Ha SKpaHe).

7. JIBOMiHBIE 3BE3IBI.

8. 3Be3anble ckomeHus (Ilnesast, I'naasr).
9. bonbmas TyMaHHOCTh OpHOHA.

10. TymanHOCTH AHIPOMETBI

Y4yeOHO-TEeMAaTHUYECKUH ILJIAH

Ne HasBanmue pasneia, rem Koa- Coaepsxanue yueOHOro pasjaena
BO
Teoperuueckue KouTtpoJbHbie
n/n 4acoB
OCHOBBI padoThI
1 BBenenue 2 2 0
2 | llpakTu4eckne OCHOBHI 8 5 3
ACTPOHOMMH
3 | Crpoenne ComHEUHON CHCTEMBI 6 5 1




4 | Ilpupoaa Ten COMHEUHON 7 5 2
CHCTEMBI
5 CoJHIIE U 3BE3 5] 5 3 2
6 | Ctpoenue u »BOIOLIUS 6 5 1
Bcenennon
Hroro: 34 25 9
TeMaTnuyecKkoe MIIAHMPOBAHUE
No | ara Cogneprkanue ydeOHOro MaTepurasa Jomannee 3agaHue Koui-Bo
n/n 4acoB
(pa3znena, TemMbl)
1. BBeaenue (2 4.)
1/1 | 1.09 | IIpeamer acTpoHOMHU yuuTh §1, BBIOIHUTG 3a1aHueE 1, 1
cTp.8
2/2 | 8.09 | HaGaromeHus — OCHOBA aCTPOHOMHHM yuuth §§2, Boripocsr 3,4, ctp.18, 1
BBINOJIHUTH ynip.1.1, ctp. 19
2.IlpakTHYyecKue OCHOBBI
actponomum (84.)
3/1 | 15.09 | 3Be3abl U CO3BE3AUS yauTh §§3, BHITIOIHUTE 1
ynpaxsnenue 2.3, ctp. 23, 3agaHue
3, ctp. 23
4/2 | 22.09 | HebecHble KOOPIUHATHI U 3BE3IHBIC yuuTh §§4, BHIIOTHUTH 1
KapThl ynpaxknenue 3.2,3.3, ctp. 27
5/3 | 29.09 | Bunumoe nBMKeHHE 3BE3/1 HA YUUTH §5, BBIIIOIHUTH YIIPAKHEHUE 1
pasIMyHBIX reorpaduyeckux muporax | 4.1, 4.4, ctp. 31
6/4 | 6.10 | l'oguuHoe nBwxeHune ComHia 1Mo HeOy. | yU4UTh §§6, BHITIOIHUTD 1
OKINNTHKA ynpaxHenue 5-1.2.3, ctp. 33
7/5 | 13.10 | JIBmxenue u dasbl JIyHsl §7, BBIIOJTHUTH YIpaKHEHUE 6- 1
2.3.4, ctp.37
8/6 | 20.10 | 3armenwust Connia u JIyHb npounTath §8, ynpaxuenue 7-1.2, 1
ctp. 41
9/7 | 10.11 | Bpewms u kaneHIapb BBIYYHUTbH §9, BHIIIOJHUTH 1
ynpaxsHenue 8.2, 3aganue 11, cTp.
47
10/8 Tecmosan paboma Ne 1 no meme 1
«Beeoenue ¢ acmponomuio.
Ilpakmuueckue 0cHo6bl
acmpoHomMuu
3.Ctpoenue CoJiHe4HOli cucTembl (6
4.)
11/1 | 17.11 | Pa3BuTHE NPENCTABICHUI O CTpOCHUH | BBIy4HTh §10, Bompoc 2, 1
MUpa BBINOJIHUTH CTP. 54
12/2 | 24.11 | Konduryparus riaHer. BbIYYHTb §11, BBIMOTHUTH 1
CHUHOIMYECKHI epuo. ynpaxknenue 9-1.2, ctp. 57
13/3 | 1.12 | 3akoHsl nBwkeHus wiaHeT COMHEYHOW | BBIyYHTH §12, BBIMOTHHUTH 3a/1aHKE 1
CHUCTEMBI 12, ctp. 63
14/4 | 8.12 | OnpeneneHue pacCTOSIHAN U Pa3MEpOB | BBIyYHTh §13, BBIMOIHUTH 1
ten B ConHEeuHOU cucreme ynpaxknenue 11-2.3, ctp. 71
15/5 | 15.12 | [IBmwxxeHne HEOCCHBIX TeJ MO BBIYYHTH § 14, BBINOIHUTH 1
JEHCTBUEM CHJI TATOTCHUS ynpaxsHenue 12-1.2, ctp. 80
4. lIpupoaa tea CoiHedHO
cucremsl (7 4.)
17/1 | 22.12 | O6ume XapakTepUCTUKHU TIAHET BBIYUHUTH | 5, BBINOIHUTD 3a/1aHNE 1




13, ctp. 82

18/2 | 12.01 | ConHeuHas cucTeMa KaK KOMIUIEKC T, | BBIyYHTh§ 16,0TBETUTH HA BOIPOCHI
MMEIOIIHNX 00111ee MTPOUCXOKIACHIE 1,2, ctp. 85
19/3 | 19.01 | Cucrema 3emist — Jlyna BBIYYUTH§ 1 7,BBINOIHUTH
ynpaxusenue 13.1, ctp. 97
20/4 | 26.01 | [1naHeTHI 3eMHOM TPYIIIIBI po4uTaTh §18, BHITOJIHUTE
ynpaxuenue 14-1.2, crp. 107
21/5 | 2.02 | Jlasiekue miaHeThI npountats §19
22/6 | 9.02 | Masbie Tena COHEYHON CHCTEMBI npountath §20, BBITOJHUTH
ynpaxHenue 16-1.2, crp. 128
5. Cosnue u 3Be31blI (5 4.)
24/1 | 16.02 | Connne — Onvkaiimast 3e3a npounTaTh §21, BBIMOIHUTD
ynpaxuenue 17-2.3, ctp. 143
25/2 | 2.03 | PaccrosiHus 10 3Be3/. XapaKTEPUCTUKU | MPOYUTATh §22, BHIIOIHUTH
W3JIy4CHHUS 3BE3]] ynpaxknenue 18-2.5, ctp. 153
26/3 | 9.03 | Maccsl u pa3Mephl 3BE3/1 npouuTath §23, ynpaxuenue 19-
2.3, ctp. 163
27/4 | 16.03 | IlepeMeHHbIE U HECTALIMOHAPHBIC pouYnTaTh § 24, OTBETUTH Ha
3BE3/1bI BoI1pockl 4-6, ctp. 170
6. Ctpoenne u 3BoJionusi BeesreHHoi
(6 4.)
29/1 | 30.03 | Hama I'anaktika MPOYUTATh §25,BBITIOIHUTH
ynpaxsHenue 20, ctp. 187
30/2 | 6.04 | JIpyrue 3Be3aHbIC CHCTEMBI — poYnTaTh §26, BBIIOJIHUTH
TAJIAKTUKH ynpaxkunenue 21-4.5, crp. 197
31/3 | 13.04 | OcHOBBI COBPEMEHHOM KOCMOJIOTHH MPOYUTATh §27, OTBETUTH HA
Bonpocsl 1,2, ctp. 207
32/4 | 20.04 | XKuzub u paszym Bo BeeneHnoi npounTarh §28
33/5 | 27.04 | OcHOBHbBIE POOJIEMBI B H3yUCHUH npounTath §29
TaJIAKTHK
34/6 AcTpoHOMMYECKAsl KApTUHA MHUpa

Kpurepnn n HOpMBI OLICHKY 3HAHWM, YMEHUN 1 HaBBIKOB

[Ipu onpenenennn ypoBHs y4eOHBIX JOCTUKEHHUM 110 aCTPOHOMUU OLIEHUBAETCS: - BIIaICHUE

TCOPCTUYCCKUMU 3HAHUAMU ;- YMCHUC UCITIOJIB30BATh TCOPCTUUCCKNUEC 3HAHUS ITPU PCIICHUU 3ada1 U

YIpaXHEHUH Pa3IMYHOTO THIIA (PAaCYETHBIX, SKCIIEPUMEHTAIbHBIX, KAYeCTBEHHBIX,
KOMOWHUPOBAHHBIX U JIp.);

Ormerka |

KpI/ITepI/II/I OLICHNUBAHNS YCTHBIXOTBCTOB 06yqa}om1/1xc51

5 (OTIIMYHO) CTABUTCS, €CJIM 00yUaroUHIiCs:

e TOHUMAaeT PU3NYECKYIO CYIIIHOCTh pACCMATPUBAEMBIX SBJIEHUN U 3aKOHOMEPHOCTEI;
e YMEET MOATBEPKAATh 3aKOHBI U TEOPUU KOHKPETHBIMU IIPUMEPAMU U IIPUMEHUTH UX B

HOBOH CUTYyallU U ITPU BBIIIOJHCHUU IMMPAKTUICCKUX SaI[aHHfI;

e JIaCT TOYHOC ONPCHACICHNUEC U HCTOJIKOBAHUC OCHOBHBIX HOHHTHﬁ, 3aKOHOB, Teopnﬁ, a

TAKXEC MPaBUIIBHOC OIIPEACIICHUC (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, UX CIUHUI U CII0CO00B
HU3MCPCHUA,

TEXHUYECCKU I'PaMOTHO BBIIIOJIHACT CI)I/ISI/I'-IGCKI/Ie OIIBITBI, YCPTECIKH, CXEMBI, rpa(bqul,
COITYTCTBYIOIIIME OTBETY, IPABUIBHO 3aIIUCHIBACT (DOPMYJIbI, MTOJIB3YSACH PUHATON
CUCTEMOH YCJIOBHBIX 0003HAUEHUM;

IIPU OTBETE HE OBTOPSET JOCIOBHO TEKCT YUeOHMKa, a yMEeT 0ToOpaTh IiIaBHOE,
00HapyKHBAET CaMOCTOATEIbHOCTh U ApI'YMEHTUPOBAHHOCTD CYKIEHUI, yMeeT
YCTaHOBUTH CBSI3b MEXAY U3y4aeMbIM U PaHE€ N3Y4YEHHBIM MaTEpUaJIOM 110 KypCy
(buU3MKH, a TAKKE C MaTEPHAIOM, YCBOCHHBIM IPU U3YUEHUU APYTUX CMEXKHBIX
IIPEIMETOB;

YMEET MOJKPENUTb OTBET HECJIOKHBIMU IEMOHCTPALlMOHHBIMU OIIBITAMY,




e yMeEET JieJaTh aHAIHU3, 0000IIEHHS 1 COOCTBEHHBIE BHIBOJIBI TIO JAHHOMY BOTIPOCY;
e yMEeT CaMOCTOSATEIbHO U PAIIMOHAIBHO pad0TaTh C YICOHUKOM, JTOTIOJTHUTSIIEHON
JIUTEPaTypOU U CIIPAaBOYHUKAMM.

4 (Xopo1110) CTAaBUTCSI, €CIIM 00yJaroIuics:

e TMPOSBIISICT 3HAHUS U IOHUMAaHNE OCHOBHBIX TIOJIOKEHUH (3aKOHOB, IOHATUH, (GOPMYII,
TeOpHil);

e TOSCHSET SBJICHHS, CAMOCTOSITEIIBHO UCTIPABIISIET IOMYIICHHBIE HETOYHOCTH;

e JaeT oTBET 0€3 UCIOIB30BaHUSI COOCTBEHHOIO TUIaHA, HOBBIX TPUMEPOB;

e HE MOXXET IPUMECHSTh 3HAHUS B HOBOU CUTYaIIHH;

e HE WCIIOJIb3YET CBSI3CH C paHee N3yYCHHBIM MaTEpUAIOM U MaTepPHAJIOM, YCBOCHHBIM
MIPY U3YYCHHUH JIPYTHX MPEIMETOB;

e JIONYCTWJI OJIHY OIIUOKY WJIM HE 0oJjiee ABYX HEJIOUYETOB U MOXKET UX HCIIPABUTH
CaMOCTOSITENTLHO WJIN C HEOOIBIIONW TOMOIIBIO YIUTEIS.

3 (YIOBJIETBOPHUTEIHLHO) CTABUTCS, €CITM O0YJarOIIHICS:

e 0OHapy)XHBaeT OT/EIbHbIEC MPOOEIBI B YCBOCHUHU BOIIPOCOB Kypca (PU3UKH, HE
IPEISTCTBYIOMINE JaTbHEHUIIEMY YCBOSHHUIO TPOTPAMMHOTO MaTepHaa;

e  HCHBITHIBACT 3aTPYJHEHUS B IPUMEHEHUN 3HAHUN, HEOOXOMMBIX ISl pEHICHUS 33124
Pa3JINYHBIX THIIOB;

e HE O0OBACHSET KOHKPETHBIC (PM3NYECKHE SBICHUS HA OCHOBE TEOPHUIl U 3aKOHOB;

e HE NPUBOJIUT KOHKPETHBIX IPUMEPOB MPAKTHYECKOTO IPUMEHEHHSI TEOPUH;

e BOCIIPOM3BOJUT COJIEPKAHHUE TEKCTa yyeOHMKA, HO HETOCTATOYHO TIOHMMAET OTACIbHBIE
MOJI0KEHHSI, IMEIOIINE BaKHOE 3HAYEHHE B 3TOM TEKCTE;

e HEJOCTATOYHO MOHMMAET OTJEIIbHBIC TIOJOKEHUS IPU BOCIIPOM3BEICHUN TEKCTa
yueOHHKa;

e OTBEYACT HETOJIHO Ha BOIPOCHI YUUTES, JOMTYyCKas OJHY-/BE TPYObIe OMINOKH.

2 (HeyIOBJIIETBOPUTEIHLHO) CTABUTCS, €CITU 00YJAIOIITUIICS:

e HEC 3HACT U HE MOHUMAET 3HAYMTEIbHYIO HIIH OCHOBHYIO YacTh MPOrPAMMHOTO
Marepuala B Impejiesiax MmocTaBICHHBIX BOITPOCOB;

e HMeeT cJ1abo CHOPMYITHUPOBAHHBIC M HETIOJTHBIC 3HAHUS;

[ HC YMCCT NPUMCHATH 3HAHUS K OOBSICHEHHUIO U PCHICHUTIO KOHKPETHBIX BOIIPOCOB U
3a/1a4 1o oopasity;

[ HC MOXCET IMPUBCCTU OIBITHI, HOATBEPKAAOIHNEC BOIIPOCHI KOHKPETHOTO U3YyYCHHOI'O
MaTepuaa,

e C IIOMOIIBIO YUUTEISI OTBEYACT HA BOIPOCHI, TPEOYIOIINE OTBETA «J1a» WIIN KHET»

e IIpH OTBETE JIOMYCKAET 0oJjiee ABYX rPpyObIX OMIHOOK, KOTOPBIE HE MOKET HCIPABUTH
AaXKE TP IOMOIIN YUUTCIIA.

e HE MOXET OTBETHTh HU Ha OJIUH U3 MMOCTABJICHHBIX BOIIPOCOB.

KpI/ITepl/II/I OLICHUBaHHUA CaMOCTOATCIIBHBIX U TCCTOBBIX pa60T. OCHOBHBIM KpUTCPUCM OLICHUBAHUWA
y‘{e6HBIX ,[[OCTI/I)KCHI/Iﬁ 06yanOH_[PIXC$I ABJIACTCAYMCHUC pCIIATh 3a/1a4, CJIIOKHOCTb KOTOPBIX
OIPECACIIACTCA:

1) KOJIMYCCTBOM IIPABUJIBHBIX, ITOCICAOBATCIIbHBIX, JIOTUYCCKUX ITAaroB U onepaunﬁ, OCYHICCTBIIACMBIX
o6yqa}oancsI. Taxkumu maraMm MOKHO CUMTATh YMCHUC!

e  YSICHUTH YCJIIOBHE 33]1a4H;

e 3amucarh €ro B KpaTKOM BHUJE;

e CJenaTh CXeMY WM PUCYHOK (TI0 HEOOXOTUMOCTH);

e  OMNpeAeHTb, KAKUX JAaHHBIX HE XBaTaeT B YCIOBHHM 33JauH, U HATH MX B TaOJIMIAX WIN
CIPaBOYHHKAX;

e BBIPA3UTh BCE HEOOXOANUMBIE /IS pellleHHs BeTMUnHbl B ennnuiax CU;

e  COCTaBUTH (B MPOCTHIX CIIy4asiX BbIOpaTh) GOpMYIy AJI HAXOXKACHUS HCKOMOM BETMUMHBI;



e  BBINIOJIHUTH MAaTEMaTUUYECKUE ACUCTBUSI U OTIEPALIUY;

e  BBIYHMCIINTbH 3HAYCHMS HEU3BECTHBIX BEJINYMH;

e  AHAJIM3MPOBATH U CTPOUTH I'padUKy;

e TOJB30BATHCS METOAOM PAa3MEPHOCTEN Ul MPOBEPKH TPABUIIBHOCTH PEILICHUSA 33/1a4H;
e OLEHUTH NOJYYECHHBIN PE3ylbTaT U €r0 PealbHOCTh;

2) palMoOHaIBHOCTH BRIOPAHHOTO CrI0C00a peIIeHus;

3) Tuna 3ajauu (KOMOMHUPOBAHHAS ), TUTIOBAS (110 AJITOPUTMY).

OTMeTKa I KpI/ITepI/II/I OLCHUBAHMU CaMOCTOATCIbHBIX U KOHTPOJBbHBIX pa60T

5 (OTIMYHO) CTABHUTCS, €CIIU O0YJIAFOIITHICS:

CaMOCTOATCIIBHO PCIIacT KOM6I/IHI/Ip0BaHHbI€ TUIIOBBIC 3aa4YU CTAHJAPTHBIM UJIU

5
OpUTHHAJIbHBIM CHOCO6OM, PeIAcT HECTAHAAPTHHBIC 3a1a4Yn.

4 (XOpOIII0) CTABUTCS, €CIU O0YJAFOIIIHICS:

CaMOCTOSITEJIbHO PEIIAET TUIIOBBIE 337Ul U BBIIIOJIHAET YIIPaKHEHUS 110 OAHOU TEME,
4 MO>KeT 000CHOBATh U30paHHBIN criocol peuieHus. B pemiennu 3ajaun JOMyIieHo He
OoJiee IByX HECYIIECTBEHHBIX OIMMOOK, IMTOJIy4YeH BEPHBIN OTBET.

3 (yIOBIETBOPUTEIHHO) CTABUTCS, €CITU OOYJIArOITUICS:

pelIaeT TUIOBBIE MPOCTHIE 331a4u (110 00pasily), OOHApyKUBAET CIOCOOHOCTh

3 000CHOBATh HEKOTOPHIC JIOTHYECKHE IIard C IOMOINBIO yauTess. B mornaeckux
paccyXJIeHUsSIX HET OMIMOOK, HO JAOMYIIEHa CYIIECTBeHHAsI OIMOKA B MAaTEMaTHUECKHUX
JEUCTBUSX.

2 (Hey1OBJIETBOPUTEIBLHO) CTABUTCS, €CIIM 00yJaroIIMiCs:

3anaua He pemeHa. JlomyIIeHbl CyIIeCTBEHHbBIE OIIHMOKH B IOTHYECKUX PACCYKICHUSX.
2 OOyuarommiics pa3inudaeT GU3NICCKUE BEIIMYNHBI U IMHUIBI U3MEPEHUS 10
OTpeIeNIEHHOM TeMe, ¢ OIMOKaMU OCYIIECTBISIET MPOCTEHIIINE MAaTeMaTHIECKHE
JEUCTBUA.
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