





1. OITUC HABYAJIBHOI JIMCHUIJITHA

«ACTpPOHOMIS

HaiiMeHyBaHHSI IOKA3HUKIB

Po3noaina roaun 3a
HABYAJIBLHHUM ILIAHOM

Jlenna dopma
HaBYaHHS

3aouna opma
HABYAHHS

Kinekicts kpenutie EKTC — 4

Pik minroroBkm:

3aranpHa KUIbKiCTh rogud — 120 4-i1 —
. : Cemectp
Kinpkicte MomyniB — 2
7-i -
. Jlexmii
TrXHEBUX TOAUH TSI IeHHOT () OpMU HAaBUAHHS:
20 ro. -

ayIUTOpHUX — 3

caMoCTiitHOi poOOTH cTyJaeHTa — 3

IIpakTHyHi (ceMiHAPCHKI)

20 rox

Bua miacyMKoOBOT0 KOHTPOJIIO: ICIIUT

JlabopaTopHi

20 ron

dopMa miAICYMKOBOr0 KOHTPOJIKO: yCHA

CamocrTiii

Ha poOoTa

60 ro.




2. META 1 3ABJAHHS HABUYAJIbHOI JTUCHUILJITHUA

Mertoro BuknamanHs Kypcy "ActpoHomif"”, B mexax cremiansHocTi 014 Cepenns ocBirta,
npeametHoi crnenianbHocTi 014.08 Cepennst ocBita (Pi3nka Ta acTpoOHOMIis), OCBITHBOI MpPOTpaMu
«®Dizuka. [HpopmaTuka, € 03HaHOMIICHHS CTYJCHTIB 3 KOHKPETHUMHU 3aCTOCYBaHHSAMH (i3UYHOT TEOPii
1 eKCIIEpUMEHTY, YHIKaJbHUX €JICKTPOHHUX 1 ONTUYHUX HPWIALIB JUIS BUBYEHHS MPUPOJHHUX SBHII,
BEJIMKOMACIITAOHUX CHUCTEM 1 OKpeMux o00'exTiB BcecBiTy, iX mapamerpiB i BHYTPINIHBOI Oya0BH,
ICHYBaHHSI TEPMOSIJIEPHUX PEAKTOPIB i HEUTPOHHOI PeYyOBHHU. TOMY BHBUYEHHS JAaHOI AMCIUILIIHU €
aKTyaJbHUM 1 HEOOXIIHUM B CUCTEMIi 3HaHb MaOyTHHOTO (i3UKa.

BiamoBiiHO 110 OCBITHBOI MPOTpaMH, BUBYEHHS JUCHMUIUIIHA CHOpUsie (OPMYBAHHIO Y

3100yBayiB BUIO] OCBITH TAKUX KOMIIETEHTHOCTEH:

IK. 3natHicTe po3B’si3yBaTH Crelliai3oBaHi MPAaKTUYHI 3aBJaHHS B OCBITHIM Tamy3i, 0 nepeadavae
3aCTOCYBaHHS KOHIETITYaJIbHUX METOMIB OCBITHIX HayK, MPEIMETHHUX 3HaHb, MCHXOJIOTii, Teopii Ta
METOJMKM HaBUaHHSA 1 XapaKTEePU3YEThCS KOMIUIEKCHICTIO Ta HEBU3HAUYCHICTIO YMOB Oprasizamii
OCBITHBOTO ITPOIIECY B 3aKJIaIaX CEPEIHBOI OCBITH.

3K1. 3partHicTh 10 aOCTPaKTHOTO MUCIEHHS, aHali3y Ta CHHTE3y, 10 3aCTOCYBaHHS 3HAaHb Y
NPAaKTUYHUAX CUTYAIisX.

3K2. 3uanns i po3yMiHHS IpeaMeTHOI 001acTi Ta mpodeciiHol isTbHOCTI.

®K1. 3naTHiCTh NEpeHECeHHs] CUCTEMHM HAayKOBMX 3HaHb y NpodeciiiHy IiSUIbHICTh Ta B IUIOMIMHY

HaBYAJIBHOTO MIPEIMETY.

®K4. 3narnicth popmyBaTH 1 pO3BUBATH B YUHIB KJIIOYOBI Ta MPEeIMETHI KOMIETEHTHOCTI 3aco0aMu
HaBYAJIbHOTO IpEeIMETy Ta IHTEIPOBAHOTO HaBYaHHS; (opMyBaTH B HUX LIHHICHE CTaBJIEHHS,

PO3BHUBATHU KPUTHUYIHEC MUCIICHHA.

[IK1. 31aTHiCTF BUKOPUCTOBYBATH KOMIUIEKC HAYKOBUX 3HaHb 3 (PI3UKH Ta aCTPOHOMI1 y TIO€HAHHI 13
HEOOXIITHUM MaTeMAaTHYHUM arapaToM Ui TIOSCHEHHS SBUII MPHUPOJH, PO3YMIHHS CY4acHOT
MPUPOTHUYO-HAYKOBOI KAPTUHU CBITY.

[IK2. 3paTHICTh OpraHizoByBaTH Ta 3AIACHIOBATH MAOCTIIHUIBKY diSUIBHICTE Ta (OPMYITIOBATH

JTI0OKa30B1 BUCHOBKU Ha OCHOB1 OTpUMaHO1 1H(pOopMaIlii.

[1K3. 3maTtHICTF BHOKPEMIIIOBATH ICTOTHI O3HAKM OCHOBHHMX OJMHHIIP HABYAIBHOTO 3MICTY KYypCy
¢izuku: (GI3UYHOTO SABMINA, BEIWYMHHU, 3aKOHY, (I3MYHOI Teopii, (yHAAMEHTATbHOrO (i3UYHOTO
eKCIepUMEHTY, (DI3MUHOrO MpHJIaay, TEXHIYHOTO MPUCTPOIO Ta MOJEINi; OOIpyHTOBAaHO OOWpaTu Ta

3aCTOCOBYBATH METOJIM ¥ 3aCOOM HaBYAHHS, BIIMOBITHUMA TUJAKTUYHAN MaTepian s iX TMOSICHCHHSI.

[IK4. 3patHicTh 3aiiicHIOBaTH YCi BUAM (iI3UYHOTO €KCIIEPUMEHTY, Y TOMY YHCIl 1 HaBYaJbHOTO,

BiJIMOBIHO 10 METOJUKH 1 TEXHIKH ITPOBEICHHSI.

I1KS. 3naTHicTh po3B’s3yBaTH 3aa4i 3 Gi3UKU i aCTPOHOMIT Ta HABYATH YUHIB iX pO3B'SI3yBaHHIO.



3. IEPEAYMOBH JJ11 BUBUEHHSA HABUAJIbHOI JTUCIMILJIITHUA

[lepenymoBaMy BUBYEHHSI HABYAJIBHOI AUCHUILIIHU «ACTPOHOMISD» € HEOOX1AHUM ONaHyBaHHS
BIJIMOBIIHUX HABYAIBHUX JUCHHUIUTIH MAaTEMaTHYHOTO ILHUKIY, Ta KypCy 3arajbHOi (Di3UKH 3TiTHO
ocBiTHBOI nporpamu (OI1):

OK 6 AnaniTiuHa reoMeTpis 1 BUILa anredpa;

OK 5 MaTemaTU4HMI aHANI3;

OK 19 TeopernuHa MexaHika.

4. OYIKYBAHI PE3YJIbTATH HABYAHHSA

BinnoBimHO 10 OCBITHBOI TpOrpaMu, BHUBYCHHS HABYAIBHOI JMCIUILIIHU «ACTPOHOMIis»
HNOBUHHO 3a0€3MEeYUTH JIOCATHEHHs 3700yBauaMy BMIOi OCBITM TaKuUX MPOTPAMHUX PpE3yJbTaTiB
HaByanHs (IIPH):

Hludgp

IIporpamHi pe3yjbTaTi HABYAHHS PH

HasuBae 1 aHamizye MeTOOM UIJCTOKIANaHHs, IUIAaHYBAaHHS Ta TPOEKTYBAHHSI
MPOIIEeCiB HaB‘:I.aHH}I ‘i BUXOBAHHS YUHIB Ha OCHOBI KOMHeTeHTIinCHOFO niaxony 3 PH3
ypaxyBaHHSM iX OCBITHIX MOTpeO; kimacudikye Gpopmu, METOIM i 3aCO0M HaBYAHHS
MIPEAMETY B 3aKJIaJax 3arajlbHOi CEPEeTHhOI OCBITH.

3miiicHIOE 100ip 1 3aCTOCOBYE CyYacHI OCBITHI TEXHOJOTIi Ta METOIUKH JUIS
(dbopMyBaHHS MPEIMETHUX KOMIIETEHTHOCTEH YUHIB; KPUTHYHO OILIHIOE PE3YIbTaTH iX PH4
HaBYaHHA Ta €(EKTUBHICTh YPOKY.

JleMOHCTpy€e 3HAaHHS OCHOB (DyHIAMEHTaJIbHUX 1 MPHUKJIATHUX HAyK (BIAMOBIAHO 10

NPEMETHOI CHemialbHOCTi), omnepye O0a30BUMH KATETOPIsIMH Ta MOHSTTIAMH PH7
peIMeTHOI 00J1aCTi CenialbHOCTI.

['enepye oOrpyHTOBaHI TyMKU B rany;i npodeciiHuX 3HaHb K I (axiBIliB, Tak 1 PHS
JUISL IMPOKOT'0 3arajiy JIep>KaBHOO Ta iIHO3EMHOI0 MOBaMH.

Knacudikye 1 mosicHIOE OCHOBHI TOHSTTS, 3aKOHM, TEOpIi, 3arajbHy CTPYKTYpY, [TPH1

npeaMeT 1 METOIU JOCHiKeHHS (i3MKH, acTpOHOMIi Ta METOJIUKU IX HaBUaHHS,

Amnanizye ¢i3uuHi sBHIIA 1 MPOLECHM Ha OCHOBI (I3WYHHMX 3aKOHIB, TEOpIH,
IPUHIINIIB, 13 3aCTOCYBAHHSIM BIINOBITHUX MAaTEMaTUYHUX METOIIB.

ITPH2

JleMOHCTpye BMIHHS PO3B’S3yBaTH THIOBI 3a1adi 3 PI3HUX PO3AUIB (I3MKK Ta [IPH4
ACTPOHOMIi, YITKO i paIrioHaTbHO MOSICHIOE iX PO3B’3KH

Busnauae, o11iHIO€ Ta ITHTEPIPETYE 3MICT 1 0COOIMBOCTI PI3HUX BHJIIB MO3aKJIACHOT Ta
NO3alIKIIBHOT po00TH 3 (I3MKM Ta acTPOHOMIi, 3aCTOCOBYE Cy4dyacHI METOIu M ITPHS

I[CMOHCpre BOJ'IOI[iHHH OCHOBaMH HAYKOBHUX JIOCJ'IiI[)KCHB; OpI‘aHiBOByG HaB4YaJIbHO-

. . . . I[TPH
JOCTIAHUIBKY JTiSUTbHICTD YUHIB. 6

OuikyBaHHI pe3y/bTaTH HaBYaHHA, SIKI MOBUHHI OyTH JOCATHYTI 3700yBauaMu OCBITH MICHS
OMaHyBaHHS HaBYAJIbHOI IUCHUILUTIHA «ACTPOHOMIsD

Hludgp

OuikyBaHi pe3yJibTATH HABYAHHS 3 IUCIHUILUIIHH IPH

HasuBae 1 aHaimizye METOAM LIJICTNOKJIANAHHs, IUIAHYBAaHHS Ta MPOEKTYBAHHS PH3




MPOIIECiB HABUAHHSA 1 BHUXOBAHHS YYHIB Ha OCHOBI KOMIIETEHTHICHOTO MIiAXOAY 3
ypaxyBaHHSM iX OCBITHIX MOTpeO; kimacudikye Gpopmu, METOIU 1 3aCO0M HaBYAHHS
IpPeIMETY B 3aKJIaJlaX 3arajbHOi CEPeIHbOT OCBITH.

3100yBay 3/11CHIOE 001 1 3aCTOCOBYE Cy4acHI OCBITHI TEXHOJIOTIT Ta METOAUKH IS
dbopMyBaHHS PEIMETHHX KOMIETCHTHOCTEH YUHIB; KDUTHYHO OI[IHIOE PE3YIbTATH 1X PH4
HaBYaHHS Ta €(EKTUBHICTh YPOKY.

JIeMOHCTpYE 3HAHHS OCHOB (yHIAMEHTAIbHUX 1 NpUKIAAHUX Hayk ((izuku Ta
acTOpPOHOMI1), omepye 0a30BUMH KaTEropisMU Ta MOHSITTSAMH IpeaMeTHoOi objacTi PH7
CHeUiaJIbHOCTI.

I'enepye oOrpyHTOBaHI TyMKH B ramy3i mpodeciiHuX 3HaHb K i (axiBIiB, Tak i PHS
JUISL IAPOKOT'O 3arajy JIep>KaBHOIO Ta iHO3EMHOI0 MOBAaMH.

3n00yBady kiacudikye 1 IOSCHIOE OCHOBHI TOHSTTS, 3aKOHH, TEOpii, 3arajbHy ITPH1
CTPYKTYpY, TpPEaMET 1 METOAHM JOCTIKEHHS (Di3uKH, acTpOHOMIl Ta METOJUKH iX

Anamizye (i3uvHI SBUINA 1 TPOIECH HA OCHOBI (i3MYHUX 3aKOHIB, TEOPIM,
MPUHITUIIIB, 13 3aCTOCYBaHHSAM BIJIMOBIIHUX MAaTEMaTHYHUX METO/IIB.

ITPH2

JleMOHCTpye BMIiHHS pPO3B’SI3yBaTH THUIOBI 3ajgadi 3 pI3HUX PO3AUTB (I3UKH Ta
aCTPOHOMII, YiTKO 1 paIlioHaJIbHO MOSICHIOE iX PO3B’SI3KU

IIPH4

Busnauae, o1iHIOE Ta IHTEPIPETYE 3MICT 1 OCOOIUBOCTI Pi3HUX BHIB MO3aKJIACHOI Ta
MO3alIKUIbHOI po0OTH 3 (PI3UKM Ta aCTPOHOMIi, 3aCTOCOBYE Cy4YacHI METOAM W ITIPHS5

TEXHOJIOT] X opraHi3alii Ta IpOBEICHHS.

JIeMOHCTpY€E BOJIOMIHHS OCHOBAaMHU HAayKOBHIX JIOCII)KCHB; OPTaHi30BY€ HABYAIBHO-
JIOCJIITHUIIBKY JISUTBHICTh YUYHIB.

ITPH6

5. 3ACOBHU JIATHOCTUKH TA KPUTEPII OIIIHIOBAHHSI
PE3YJIbTATIB HABUAHHSA

3aco0u ouLiHIOBaHHS TA METOAY IeMOHCTPYBAaHHS pe3yJIbTaTiB HABYAHHS
3aco0amMHu OIIIHIOBAaHHS Ta METOJaMH JIEMOHCTPYBaHHsS pe3yJbTaTiB HaBYaHHA 3 HaBYaJIbHOI
JUCLHUILIIHH €:
- HOTOYHUM KOHTPOJIb YCHIIIHOCTI,
- MOJYJIbHUN KOHTPOJIb,
— HiICYMKOBHUH KOHTPOJIb,

®opMH KOHTPOJIIO Ta KPUTEPil ONIHIOBAHHA Pe3yJIbTATIiB HABYAHHA
PopMH MOTOYHOT'O KOHTPOJIIO:
- BUOIPKOBE YCHE ONUTYBAHHS;
- (bpoHTaNbHE CTaHAAPTHU30BaHE YCHE Ta/ab0 MNHCbMOBE ONMUTYBAaHHS 3a OCHOBHUMU
NUTAHHAMHU TEMU 3aHITTS;
- eKCITpec-OMUTYBaHHS;
- TECTYBAHHS;
- pedepaTUBHI MOBIIOMJIEHHS Ta iX OOTOBOPEHHS;
- nepeBipka SKOCTI BUKOHAaHHS 3aBJaHb JUIi CaMOCTiHHOI po0OoTH, 30Kpema 3a
KOHCIIEKTaMU MaTepiaiB;
- OLIIHIOBAHHS SIKOCTI Ta MOBHOTH BUKOHAHHSA 3aBJIJaHb MOJIYJIbHOI KOHTPOJILHOI POOOTH.

@®opMH KOHTPOJIIO TA KPUTEPil OLiHIOBAaHHSA Pe3yJbTATIB HABYAHHS

@®opMU OTOYHOTO KOHTPOJIIO: YCHE OMUTYBAHHS , TECTYBaHHS 3 TEMH 3aHSTTSL.



®dopma MOYJILHOTO KOHTPOJIIO: KOHTPOJIBHI POOOTH 3 TEM 3MICTOBHOTO MOTYJIS
dopma miICyMKOBOTO CEMECTPOBOTO KOHTPOJIIO: iCIHT.

Po3noaisa 6aiB, siki oTpUMYIOTH 3100yBayi BUIIOI OCBiTH (MOaYJIb 1)

MonyabHa
. . Cyma
IToTo4yHe OLiHIOBAHHSI TA CAMOCTiliHA po0oTa KOHTPOJIbHA PoboTa
T1 T2 T3 T4 T5 T6 T7
6 8 8 7 7 7 7 >0 100
T1, T2 ... — Temu
Po3noaisa 6aiB, siki OTpUMYIOTH 3100yBayi BUIIOI OCBITH (MOAYJIb 2)
MonyabHa
. . Cyma
IToTo4He OLiHIOBAHHS Ta CAMOCTiliHA po0oTa KOHTPO/IbHA PodoTa
T8 T9 T10 TI1 T12 T13
10 8 8 8 8 8 50 100
T1, T2 ... —temu

OuiHIOBaHHA OKPeMHX BH/IiB HABYAJBLHOI POOOTH 3 TMCHUILIIHN

. . Moayas 1 Moayas 2
Bun gissnbHocTi 3100yBaua Y E——
. . KinbkicTb MakcumalibHa KiJIbKiCTh Kinbkictb . X Ganis
BHIIIO1 OCBITH o Ganis (cymapsa) - KlJ'l(];l;l;’;]l;Ha)
[TpakTuHi (CeMIHAPCHKI) 3aHATTS 10 25 10 25
JlaGopaTopHi 3aHATTS (IOIIYCK
parop (nomycx, 10 25 10 25
BHKOHAHHS Ta 3aXHUCT)
MoyspHa KOHTPOJIbHA poOOTa 2 50 2 50
Pa3zom 22 100 22 100

KpuTtepii ouiHioBaHHs1 MO1YJIbHOI KOHTPOJBHOI po00TH
MonynbHa KOHTpOJbHAa po0OOTa MPOBOAMTHCA Yy MUCHMOBIA (OpMI LUIIXOM BiANOBiAEH Ha
NUTaHHS TECTOBUX 3aBAaHb. K0o)XKHA MpaBWJIbHA BIANOBIAb OIIHIOETHCS MEBHOIO KUIBKICTIO OajiB.
MakcumanbHa KUIBKICTh OaiB 32 MOJYJIbHY KOHTPOJBHY po00Ty cTaHOBuUTH 50 Oami. KoxxHmit
MoyJib oLiHIOeThCs y 100 GaniB. MiHiMalibHa KUIBKICTH OajiB 3a MOAYJIb, 32 IKOi poOOTa BBAXKAETHCS
BUKOHAHOIO CTaHOBUTH 60 OaiB.

KpuTepii oniHIOBaHHSA MiICYMKOBOI0 CEMECTPOBOI0 KOHTPOJII0

[TincyMkoBUH ceMecTpOBUN KOHTPOJb 3 MUCIUIUIIHU 31IHCHIOEThCS y ¢opMi icnury. lenut
NpOBOIUTHCA B YCHIM ¢opmi musixom cmiBOeciau. Pe3ynbraTv ICHHMTY OLIHIOIOTBCS 32
YOTHPUOATHLHOO IIKAJIOK: «BIAMIHHO», «100pe», «3aJ0BLIHHOY, «HE3aJ0BLIHHOY.

Ominka ,,BigMiHHO” (A; 90-100) BHCTaBISETHCS B TOMY pasi, KOJIH CTYIACHT O€3I0raHHO
OBOJIOZIIB BCIMa pO3JUIaMH TIPOTpPaMH, JaB TIAMOOKI, YiTKI 1 BHYEPIHI BIAMOBiAI HAa BCl OCHOBHI 1
JIOJJATKOBI 3alIMTaHHs, BUSIBUB PO3YMiHHA (PI3UUHOI CYTi IPOrpaMoOBOro Marepiaiy, BiUIbHE BOJOIIHHS
(GakTUYHUM MaTepiajJoM Ta BIJAMOBIAHUM MaTEeMaTHYHUM amapaToM, BMIHHS IPaMOTHO 0OpoOsaTH
pe3yJbTaTH EKCIePUMEHTAIbHUX BUMIPIOBAaHb 3 METOI0 OTPUMAaHHS 33JaHOi TOYHOCTI OTPUMAaHMX
JaHUX, KBaTi(iKOBaHO BUKOPHCTOBYBAaTH HAOYT1 3HAHHS JUIS PO3B’A3aHHS KOHKPETHUX MPAKTUYHHUX
3a1ad.

Omuinka ,,100pe” (B, C; 74-89) BucTaBns€ThCA TOMI, KOJMU CTYACHT BHUSBUB IOBHE 3HAHHS 1
PO3YMIHHSI TPOTPaMOBOr0 MaTepiany, A0Ope OBOJOJIB MaTeMAaTHYHHUM amapaToM Kypcy, MOXKe
BUKOPHUCTOBYBAaTH HAOyTI 3HAHHS B MPAKTUYHINA ISUIBHOCTI, J1aB BHYEPIHI BIAMOBIAI Ha BCi
3aMyTaHHA, aJie MiJ 4ac BiAMOBIAl JOITyCKaB OKpeMi HEUiTKi (hOpMyYITIOBAaHHS 1 HE3HAYHI HETOYHOCTI.



Omuinka ,,3an0Bu1eHO” (D, E; 60-73) BUCTaBIsA€THCS B TOMY pa3i, KOJU CTYJIEHT B OCHOBHOMY
3Ha€ 1 po3yMie (pakTUYHMIA MaTepiaj Kypcy, 1aB B OCHOBHOMY IpaBWJIbHI BIAMOBIJI Ha 3alWTaHHA,
BUSIBUB YMIHHS PO3IOpaTHCs B YChOMY MaTepiaiai Kypcy, BMIHHS BHKOPHUCTOBYBAaTH BiINOBIIHUI
MaTEeMAaTHYHUH arapar, ajie He MOK€ IPYHTOBHO MOSICHUTH OKPEMi TOJIOKEHHS MPOMICHOTO KYpCYy,
JIOITyCKAa€ HETOYHOCTI MPH BUKOPUCTAHHI MaTEMAaTUYHOTO anapaty, HeJOCTATHBO BMIi€ 3aCTOCOBYBATH
HaOyTI 3HAHHS IS PO3B’SI3aHHS KOHKPETHUX MPAKTUYHHUX 33]1a4.

Oninka ,He3anoBimbHO” (FX, F; 0-59) BucraBiseThcs TOMi, KOJU CTYIAEHT HE OBOJIOIIB
MaTepiaJoM J@HOTO KYypCy, BHSIBUB CYTTEBI MPOTAIMHH B 3HAHHSAX OCHOBHOI'O IPOTPAMOBOTO
Marepiany, KOJM BIH T 4ac BIAMOBiAI Ha 3alMTaHHS BUSBUB HEPO3YMIHHsS (I3WYHOI CYTHOCTI
OCHOBHUX TIOHSTH Ta TEPMIHIB HABYAJIbHOI JHUCHHUIUIIHM, JONYCKAa€ IUIyTaHWHY, CJIa00 BOJIOJIE
MaTeMaTHYHUM anapaToM, HE MOKE 3aCTOCOBYBATHM HaOYTI 3HAHHS IUISl PO3B’SI3YBaHHS KOHKPETHHX
NPaKTUYHUX 337a4, TOOTO BUSBUB BIJICYTHICTh MiHIMaJIbHO HEOOXIJHOI KUIBKOCTI 3HaHb 3 JAHOTO
Kypcy. 3a OakaHHSIM CTyIeHTa pe3ylbTyloda IiJICYMKOBAa OIlIHKA MOXXe OYTH BH3HAauYeHa SK
IHTErpOBaHAa OI[IHKA 3aCBOEHHS BCIX TEM JTUCIHUIUIIHA 1 KUIBKICHO JIOPIBHIOE CEPEIHBOMY
apudMeTHYHOMY OaiB, OTPUMAHMX 32 KOKHUA MOIYJIb.

[TepeBenenHs pe3ynbrariB, orpuMaHux 3a 100-0aIbHOIO IIKAJIOO OI[IHIOBAHHS B HAIlIOHAIBHY
4-x OanpHy Ta mkany 3a cucreMoro ECTS 31ilicHIOEThCS 32 HACTYITHOIO CXEMOIO:

HIkana HudepenmniiioBana nmkaia HenmudepenuiiioBana mkana | Min.6an-
€EKTC Makc.0an
BigminHO 90-100

B 82-89

C Jlobpe 3apaxoBaHO 74-81

D 3a10BLILHO 64-73

E 60-63
Fx HesanosinbHO He 3apaxoBano 35-59

F 0-34

CryneHt, KM OTpUMaB 3a pe3yJbTaTaMH MiJICYMKOBOI'O KOHTPOJIO OLIHKY «HE3apaXxOBaHO»
ab0 «HEe3aJ0BITLHO 3 00OB'S3KOBHM MOBTOPHUM HaB4aHHsSM» (0-34 Gaiis, F), 3000B's13aHMil poiTH
MOBTOPHHI KypC BUBUEHHSI TUCIUILTIHU (1] 9ac JOJATKOBOTO CEMECTPY) 1 CKJIACTH 3alIiK.

Pe3ynbTaTy miacyMKOBOro KOHTPOJIIO 3HAHb BHOCATHCSA J0 BITOMOCTI OOJIKY YCHIIIHOCTI.



6. IPOITPAMA HABYAJIbHOI JTUCIHMILJITHUA

6.1. 3MicT HABYAJBHOI JUCHHUILIIHA

Moayas 1
Tema 1. Beryn. [Ipeamer i 3anadi kypcy. Po3ainu. OcHOBHI 00’ €KTH JOCiIKeHb. Miclie acTpoHOMil

cepen inmmx Hayk. OcHOBH cepudHOi acTpoHoMii. Buanmi 1 aificHi pyxu cBitui. HebecHa cdepa.
Tema 2. ACTpOHOMIYHI CUCTEMHU KOOpAUHAT. Yac 30psiHUN Ta COHAYHMIA 1 3B’ 130K MK HUMH.
Cucremu 1iubM yacy: MiCLIEBUI, BCECBITHIH, OACHUH, AeKpeTHHUH, epemepunumii. Kanennap.
Tema 3. 3B’5130K MIXK pi3HUMHU CHCTEMaMy KoopauHart. [lapanakTHyHuil TPUKYTHUK.

Tema 4. Pyx Micsng 1 uianet. Cunoauune piBHsSHHS. 3aTeMHeHHst CoHIls 1 Micsing. 3agada JBOX TiI.
[TonsATTS TIpO 30YpEeHHS B pyCi HEOSCHUX TiJl.

Tema 5. Conue. ®otocdepa, xpomocdepa, coHssuHa KOpoHA. AKTHBHI yTBOpeHHS Ha COHIII.
PentreniBchbke 1 pagioBunpoMinioBaHHsS. COHSIYHO-3EMHI 3B’ S3KH.

Tema 6. Tina Constunoi cucremu. [TopiBHATIPHA XapaKTEePUCTHKA IUTAHET 36MHOT TPYIH 1 Tpynu
FOmitepa. Maui tiyia coHstgHOi cuctemu. HOBI gaHi Ipo Mpupoy IUIAHET, OJepiKaHi 3a JIOTIOMOTOI0
AMC.

Tema 7. 3opi. OCHOBHI XapaKTepUCTHKH 3ip: CBITHICTh, TEMIIEpaTypa, Maca, po3mipu. Crnexrpw,
cneKTpaibHa Kinacudikaiis 3ip. Jiarpama ,,CriekTp — CBITHICTD .

MonyJs 2
Tema 8. Metonu actpodiznunux gocaiakenb. OCHOBHI 3a1a4i 1 po3auiu. Teneckonu, cnekTporpadu,

¢doromeTpu. Metoau Bu3HaUE€HHS (DI3UUYHUX MapaMETPIB CBITUII: TEMIIEpATypH, PO3MipiB, CBITHOCTI,
MacH, XIMIYHOTO CKJIaJy, MarHITHUX MOJIiB.

Tema 9. OcHoBu TeopeTnyHoi actpodizuku. CTiKICTh 1 piBHOBara 3ip. [lepenecenns
BUIIPOMIHIOBaHHS B 30psX. BHyTpimHs OynoBa 3ip. J[xepena 30psHOi eHeprii.

Tema 10. [ToxgiitHi 1 kpaTHi 30pi. AKpenisa. 3MiHHI 30pi. EpynTuBHIi, HOBI 1 HaJHOBI 30pi. bini
kapnuku. [Tynecapu. PeHTreHiBebki Mo/iBiHHI 1 3MiHHI.

Tema 11. 3opeyTBopeHHS, pi3Hi cTajii eBontonii 3ip. EBomtoniiinuii 3mict giarpamu ,,CoexTp —
CBITHICTB .

Tema 12. I'anaxtuka. [lincucremu ranaktuku. Mixsopsine cepenosuiie. {udysHi, nuiosi 1 ra3osi
tymanHocTi. 3oau HI 1 HII. T"azommnosi kommiekcu. Pamio 1 YU tymannocti. Kocmiuni Mazepu.
[Tozaranaktuyna actpoHomisi. CipaibHi, €MINTHYHI 1 HEMPABWIbHI TAJTAKTUKUA. YepBOHE 3MIILIEHHS
JiHIN B CIIEKTpax rajdakTHK. 3akoH Xab01a. BusHaueHHs Bigaani A0 TralakTUK. Sapa ralakTuk.
B3aemopnii. Panioranaktuku. Kazapu. MaruiTHi moss.

Tema 13. Enementu kocMoroHii i kocmosiorii. PenikroBe BunpomintoBanHs. Mogneni BeecBity.
[TouaTkoBa crajis po3mKMpeHHss MeTrarajJakTHKH, cydacHa ernoxa. MailoyTHe MeTtarajnakTHKH.



6.2. CTpyKkTypa HaBYaJIbHOI AUCHHUILIIHH

Ha3Bu 3MicTOBUX MOAYMIB i TEM

KinekicTs rogun

JeHHa opma

YChOTO

y TOMY 4HCII

I

126

1H
a

c.p.

MoayJas 1

Tema 1. Beryn. IIpenmer i 3agadi kypcy. Po3ainn. OcHOBHI 00°€KTH
nociimpkens. Micie actpoHoMmil cepent iHmMX HayK. OCHOBH ChepuIHOT
actpoHowmii. Buammi i nificui pyxu cBiTii. HebecHa cdepa.

Tema 2. ACTpOHOMIYHI CHCTEMHU KOOpAMHAT. Yac 30psHUN Ta COHAYHUH 1
3B’s130K Mik HUMH. CHCTEMHU JIiYOU Yacy: MICIICBHI, BCECBITHIM,
MOSICHUH, HekpeTHHi, epemepuaanii. Kanenmap.

12

Tema 3. 3B’30K MiX pi3HAMH CHCTeMaMHt KoopauHaT. [lapamakTaaHmii
TPUKYTHHK.

11

Tema 4. Pyx Micsug i ruianet. CHHOAWYHE PIBHSHHS. 3aTEMHEHHS
Conns i Micsns. 3amgaga aBox Tin. [IoHATTS mpo 30ypeHHs B pyci
HEOCCHUX TiJl.

10

Tema 5. Conne. dotochepa, xpoMmochepa, COHsIUHA KOPOHA. AKTHBHI
yrBopeHHs Ha CoHui. PeHTreHiBebKe 1 pagioBUIIPOMIHIOBaHHS.
CoHsYHO-3eMHI 3B’SI3KH.

11

Tema 6. Tina Consraroi cuctemu. [lopiBHSAIbHA XapaKTEPUCTHKA IIAHET
3emHo{ rpynu i rpynu FOmitepa. Madi tina corsaaoi cuctemu. HoBi
JIaHi PO MPHUPOTY IUIAHET, OJiepkKaHi 3a gornomororo AMC.

11

Tema 7. 3opi. OCHOBHI XapaKTEepUCTHKH 3ip: CBITHICTh, TEMIIEpATypa,
Maca, posMipu. CekTpH, crieKTpanbHa Kiacudikaris 3ip. Jiarpama
,,CIIEKTp — CBITHICTB .

Moayas 2

Tema 8. Meronu actpodizndaaux gociimkeHb. OCHOBHI 331a4i 1 pO3IUTH.
Teneckomu, criekrporpadu, poromerpr. MeToau BU3HAYCHHS (i3MIHUX
rapameTpiB CBITHII: TEMIIEPATYPH, PO3MIpiB, CBITHOCTI, MAaCH, XIMIYHOT'O
CKJIaJly, MarHiTHHUX IOJIIB.

11

Tema 9. OcHoBU TeopeTndHOI acTpodizukn. CTIHKICTh 1 piBHOBara 3ip.
[lepeHeceHHsT BUIIPOMiIHIOBaHHS B 30psx. BHyTpinrHs OymoBa 3ip.
JIxepena 30psiHOI eHeprii.

10

Tema 10. Tlongiiini 1 kpatHi 30pi. Akpeuisi. 3MiHHI 30pi. EpynTHBHI,
HOBI i HaTHOBI 30pi. bimi kapmukwu. [Tynbcapu. PeHTreHiBChKi MOABIHHI i
3MiHHI.

Tema 11. 3opeyTBOpeHHs, pi3Hi cTaaii eBosroIil 3ip. EBoomidHuit
3MicT aiarpamu ,,CrieKTp — CBITHICTB”.

Tema 12. lNanakTuka. [lizcuctemu ranaktuku. Mixk30psiHE CEpPEIOBHIIIE.
HucysHi, mutosi i razosi TymanHocti. 3ouu HI i HIIL. I"a3omumnoBi
komrutekcH. Panio i YU tymannocti. Kocmiuni mazepu. [lo3aranakrnuna
actpoHomis. CripanbHi, eTiNTHYHI 1 HepaBWIBHI ranakTuky. YepBoHe
3MIIIEHHS JTiHIA B CIIEKTpaX TaJlakTUK. 3aKoH Xa00ma. BuzHaueHHst
BiJyIami 10 ranakTuk. Sapa ragaktuk. B3aemonii. PagioramakTiky.
KBazapu. MartitHi moJsi.

Tema 13. Enementn xocMoToHIi 1 KocMmoorii. Perikrose
BHIIpoMiHIOBaHHA. Moaeni Beecity. [louaTkoBa cTamis po3mmpeHHs
MerTarajakTHKH, CydacHa enoxa. MaiibyTHe MeTaraiakTHKH.

Yevozo 2ooun

120

20

20

20

60

10



6.3. TEMH JJAGOPATOPHHUX 3AHATD

Ne O0cs

wn Ha3zga s1abopaTopHux poOiT i 3aBIaHHA 10 HUX ry

roj.
1 | Moaean HebecHoi cepu. 3

1.1 | O3naiiomutucs 3 BHIUMUM J000OBUM OOEpTaHHIM HEOO3BOJY HA Pi3HHUX
reorpagiyHUX MIMPOTAX.

1.2 | OcBoitu Ha3BM 0a30BUX IUIOIIMH ACTPOHOMIYHUX KOOPIHHAT.

1.3 | BuBuuTtu BugumMuii 1o6oBuii Ta piuauil pyx CoHIIs.

1.4 | Bu3HauyeHHs BUCOTH KYJIbMIiHALi CBITHIL.

2 | O3HalioMJIEHHA 3 30PSIHMMH aTJIacaMH, KAPTaMHU, aCTPOHOMIYHUMH 3
KaJleH1apsiIMM Ta IOPiYHUKAMM.

2.1 | BusHauuTH eKBaToOpiaJibHI KOOPJMHATH 3ip, SIKI Ha NMOYATOK BHUKOHAHHS
po0OOTH MOKHA CIIOCTEpIraTy B MEpHIiaHi YKropoja.

2.2 | BuOpatu oxHy TOYKy Ha MepHIiaHi 1 32 OOYMCIEHUMH 3HAYCHHSIMHU
€KBaTOpiaIbHUX KOOPAMHAT 3HAUTHU 11 Ha KapTi 30psAHOro atiacy. B okomi
i€l TOYKM 3HAWTH TPU 30pi, BU3HAYUTH HAOJIKEHO X €KBaTopiajibHi
KOOPJIMHATH Ta 30PsiHI BEJIMYMHH, BJIACHI PYXU.

3 | lIpakTHYHe BU3HAYEHHS €eKBATOPiaIbHUX KOOPAMUHAT 3ip Ta reorpa- 3
(ivHNX KOOPAMHAT MICHEBOCTI 32 pPe3yJIbTATAMM CIIOCTEPeKEHb 3ip.

3.1 | OcBoiTi TpoOCTi METOAM BHU3HAUCHHS TreorpadiyHUX KOOPAWHAT Micls
CIOCTEPEXKEHHS 1 eKBATOPiaIbHUX KOOPJMHAT CBITUIL.

3.2 | Bu3HauuTH MOonpaBKy TOAMHHKKA 3a criocTtepexeHHsaMu CoHLs Ta 3ip.

4 | BUBYeHHS BUIMMOI0 30PSIHOTO Heda. 3

4.1 | PozpaxyBaT KOOpAMHAaTH HEOECHHWX CBITHJI HAa MOMEHTH Yacy
CIIOCTEPEIKEHb.

4.2 | O3HAOMHUTHCS 3 PyXOMOIO KapTOIO 30PSHOTO Heda.

4.3 | Bubpatu Ha pyxoMmii KapTi JAeKiIbKa Cy3ip’iB. 3HalTH 1i cy3ip’d Ha
HE003BOII.

4.4 | Bunucatu 30fiakaibHI Cy3ip’s. 3HalTH, B SAKOMY Cy3ip’i 3HaXOAUTHCA
CoHIie 1 TOUKa BECHSIHOTO PIBHOJICHHS B ICHb [TPOBEJICHHS 3aHSTTSI.

5 | Teaeckonu as cnocrepexxeHHs CoHIs Ta iHIIMX HeOeCHUX CBITHJIL. 3

5.1 | O3HaitoMHUTHCS 3 PI3HUMHU TEJIECKONIaMU Ta iX ONTUYHUMH CXEMaMH.

5.2 | IlpoBectu crioctepexenHst CoHlst Ha Teneckoni ABP-2.

5.3 | Ha uncromy Barmani 3apucyBatu 1uisiMd Ha CoHI. 3HAIOUYM JiaMeTp
CoHIISI OLIIHUTH PO3MIpH ILISIM.

6 | Busnauenns ¢izuuHuX napametpis 3ip. 3

6.1 | OcBoiTH OCHOBHI METOAM PO3PaxXyHKY CBITHOCTI, pO3MIpiB, TEMIIEPATypH
Ta Macu 3ip.

6.2 | BusHauutu (i3MYHI XapaKTEPUCTUKHU 30pi 3a CIIOCTEPEKYBAHUMHU
JTAHUMH.

7 | Pyx 3ip i rasmakTuk B nmpocropi. BuzHauyenns BignaJi 1o gajexkux 2
rajaKkTHK.

7.1 | O3HalOMUTUCH 3 METOAAMU BU3HAYECHHS BJIACHUX PYXiB MPOMEHEBUX 1
MPOCTOPOBUX IIBUAKOCTEW 31p, TaJJaKTUK 1 KBa3apiB 3a pe3yibTaTaMu
ACTPOHOMIYHUX 1 aCTPO(I3UYHHUX CIIOCTEPEIKEHb.

7.2 | BukopucTOBYrOYH 3aKOH Xa00J1a 3HaWTH BiJIali 10 BUOpaHux [ alakTuk.

7.3 | 3a edexToMm [lomepa 3HANTH MIBUAKICTH PO3MMPEHHS 0OOJOHOK HOBHX
3ip, MPOMEHEBOT CKJIAJ0BOI PyXy B IPOCTOPI 31p TAJTAKTHK Ta KBa3apis.

Bceboro ronnn 20

11



6.4. CAMOCTIMHA POBOTA CTYJIEHTA

o Haspa temu KinpkicTb
3/1 TOAUH
1. | Hebecna cepa. OcHOBHI TOUKH Ta JIiHiT Ha HEOecHi# cdepi. 3
2. | Bunumuii pyx cBiTii Ha HeOecHil cdepi 3
3. | IneanpHa cucrema KoopAMHAT. 3B'S30K 13 BUMiPIOBAIBHOIO. 4
4, | OnTU4HI TeJIECKOIH, OCHOBHI TapaMeTpu 3
5. | 3B'I30K M CHCTEMaMH 4acy 4
6. | OcHoBHU KajeHaaps 3
7. | SlBuie mperecii 1 HyTaIii 3eMHOT OCl. 3
8. | I'imoTe3u mpo yTBOPEHHS COHSIYHOI CUCTEMH. 3
9. | Temna maca i eHepTis. 4
10. | Knacu ¢i3uyHO 3MIHHUEX 3ip. 3
11. | Po3BUTOK KOCMOHABTHKH, BUBYCHHS T1JI COHIYHOI CHCTEMH. 3
12. | JIxepena 30psiHOT eHEpPTii 2
13. | BB Conust Ha atMochepy. 3
14. | CyuacHi npuiimMayi ciabux CBITJIOBHUX MOTOKIB. 3
15. | OcHOBH CHIEKTPaAJILHOTO aHaJi3y BUIIPOMIHIOBAaHHS 3ip. 3
16. | Bukopucranss 3akony Ilinanka B acTpoHOMIi. 3
17. | 3akon Jlomnepa Ta Horo BUKOPUCTAHHS AJIs ONUCY po3IIKpeHHs BeecBiTy. 2
18. | PemikToBe BUNpOMiHIOBaHHS y BcecBiTi. 3
19. | EBomtomis 3ip. 3
20. | 3axonu HeroToHa Ta Kerutepa. 2

Pazom 60

7. IHCTPYMEHTH, OBJIA/ITHAHHSA TA ITPOI'PAMHE 3ABE3ITEYEHHS,
BUKOPUCTAHHA SAKUX IEPE/IBAYA€ HABYAJIBHA TUCHUIIJITHA

Texniuni 3acobu: MynsTumeniiinuii npoexktop Epson EB-X05 3 expanom EliteScreens.
Oo6nannanus: Hoyroyk Lenovo V15-ADA (AMD Ryzen 3, RAM 8GB, SSD 256GB).

[Tporpamue 3a6e3neuenns: Windows 10.

12

Indopmariiini TexHomorii Ta 3acoOM OHJAWH HaBYAHHS: CHUCTEMa EJIEKTPOHHOTO HaBYaHHS

Moodle https://moodle.uzhnu.edu.ua, kopmoparusHa ejgekTponHa morrra YxHY;

enekTponHui periozutapiii JIBH3 «YxHYVY» https://dspace.uzhnu.edu.ua,

cait YxHY https://www.uzhnu.edu.ua, indpopmariiini pecypcu B mepexi [HTepHerT.

Metoanune 3a6e3nedeHHs: OnopHi KOHCHEKTH Jekiiid. CTarTi 3 mpoQUIbHUX KypHATIB. 3HIMKH
00’exTiB Beecity, 3po6iieHi 3 kocMigHUX cTaHIii. Monens HeOecHoi cepu. Pyxoma kapTa 30psiHOrO

HeOa. 30psHi KaTalory.


https://dspace.uzhnu.edu.ua/
https://www.uzhnu.edu.ua/

© No GO
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8. PEKOMEH/IOBAHA JIITEPATYPA
OCHOBHA

3axoxaii B.A., 3axoxait O.B. OcHOBHU elleMeHTapHOI aCTPOHOMIi: HaBYaIbHUH MOCIOHUK. XapKiB:
XHY imeni B.H. Kapaszina, 2021. 232 c.

Jxxepeno: http://dspace.univer.kharkov.ua/handle/123456789/16180

ITanbko O.0., Ceprienko O. I'. 3aranpna actpoHomis. HaBuansuuii mocionuk. Oneca: OHY im.
I.I. Meunuxkoga, 2020. 128 ¢. ISBN 978-617-689-390-5

Jxepeno:
http://dspace.onu.edu.ua:8080/bitstream/123456789/32243/1/Panko_Serhienko_Zag_Astronomy
2020.pdf
AnppieBcekuii C.M., Ky3pmenkoB C.I'., 3axoxaii B.A., Knumumun [.A. 3aransHa acTpoHOMIs.
XapkiB: [TpomAprT, 2019. 524 C. ISBN 978-617-7634-37-8

Jlxepeno: http://dspace.onu.edu.ua:8080/handle/123456789/23748

['okinr CriBeH. ,,Teopist Bcboro”. — Xapkis, ,,Kiy0 cimeitHoro no3simuia”, 2019. — 156 c.

€nimes B.II., Haitbayep 1.®., Hosak E.l. Metoanunnii noci6HUK 0 1a6OpaTopHUX pobiT 3
Kypcy ,,3arajibHa actponoMisa’. — Yxropoz, JIBH3 VxxHY. 2017. — 60 c.

JIOJIATKOBA

Tkauenko 1. A. HaBuanus acTpoHomii MaiOyTHiX yuuTeniB actpoHomii (Teoperuko-
eKCIIepUMeHTaIbHE 00IpyHTYBaHHs): MoHorpadis. — YMans:, 2016. — 337 c.

€nimes B.I1., Motpynuu LI. ,,Kocmoc y uncnax”. JloBigauk. — Yxkropona, 2018. —32 c.

Huuko L.O.. “AnTponHuii npuHuun y Beeciti”. — Actponomiunuii kanenaap 2003. — Kuis 2002.
—¢.208-212.

AnppieBcekuit C.M., Kmumunmn LA. ,Kypc 3aranshoi actponomii”. — Ogeca, ,,ACTpONPUHT”,
2007. - 465 c.

Kmumummn LA, Actponowmis. — JIbBiB: ,,CBit”, 1994. — 382 c.

€mime B.I1. MeTonuunuii mociOHUK 3 Kypcey ,,Actpodizuka”. — Yxroponu, 1999. — 32 c.

€mime B.I1. MeTonuunuii mociOHUK 3 Kypcey ,,Di3uka 3ip”. — Ykropon, 1999. — 28 c.

€nimes B.I1. ,,®i3uka TymaHHOCTEH 1 MDXK30pSIHOTO cepenoBuina’. — Yxkropoa, Bun-so Vxk/V,
1999. - 60 c.

Inmi indpopmaniiini pecypeu

bibmioTeka Ta Mmepexa [HTepHET.
https://old.astrosandbox.com/main


http://dspace.univer.kharkov.ua/handle/123456789/16180
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JTONATOK

IHEPEJIIK BAPIAHTIB TEOPETUYHUX I IPAKTUYHUX IMTAHb
A0 NIACYMKOBOI'O KOHTPOJIIO

1. l'opu3oHTaIbHA cCHCTEMa KOOpIUHAT. ['0JIOBHI TOYKH, IIOLIHHH.

2. Kouu B Ykropoai Conue 6yzne B 3eHiTi? Homy?

3. Yu moxke Oyt cBsito [lacku panime 22 6epesua? Yomy?

1. JloBecTH, 10 BHCOTA TOIIOCY CBITY HaJ TOPH30HTOM JOPIBHIOE IIUPOTI MICIISI CIIOCTEPEIKEHb.

2. e criocrepirad Oyne 6aunti CoHIe poTsaroM no6u Ha Topu3oHTi? Yomy?

3. Ckinpku pa3iB Ha pik CoHne OyBae B YKropoJi y HWKHIHM KyJIbMiHAI{?

1. ExBaropianbpHa cucrema KOOpAUHAT. | 0J0BHI TOUKH, IJIOIINHH.

2. B Kapnarax mox pocTe Ha AepeBax 3 IMiBHIYHOI CTOPOHH. A Ha eKBaTopi?

3. [ITo M1 BBa’ka€EMO MOMEHTOM MICIICBOI TIBHOYI a00 MOy aHSA?

1. Merto 1 BU3HAYCHHS 30pSHUX Mac.

2. B sxux Toukax HeOecHOI cepu KoopauHaTa A Oyae MaTH Ti )K 3HAUEHHS, IO i KoopAnHaTa t?

3. B sxiit miBkyni HebecHO1 cepu Oyne 6aunti Conre cnoctepiray 3 Uimi 10 Bepecus ? Yomy?

1. Cucrtemu vacy. CoHsiuHa 1 30psHa 1o0a.

2. Ha sikiit 3enitHiit Bingani 0yme CoHIe B MiciieBy miBHIY B Ykroponai 21 rpymusa?

3. B sikiit wactuHi HeOecHOI cdepu (CXigHii un 3axifgHii) mobaunts yxropoaens Conme 1.06 o 13 rox. kuiBcbkoro
yacy?

1. Cucrtemu vacy. TpomiuHuii i 30psiHUIL piK.

2. SIxa Gyze BucoTa h 3ipku Ha momoci 3 ™ = 23°.5 B 1eHb JIITHBOTO COHLIECTOSHHS?

3. Ckinpku 00epTiB 3a 1 TpomiuHHi pik poOUTH 3eMisi HABKOJO BJIACHOI OCI 3 MO3HMII apreHTHHCHKOIO
cnoctepiraga?

1. CuctemHu BiAJIKY yacy: MiCIIeBUH, eeMepUIHIN, TEKPETHU, aTOMHHA.

2. Ckinbku pa3iB Ha pik 1 konu CoHile Oyie B Haupi Juisi crioctepiraya Ha eKBaTopi?

3. Sk Oynme pi3HUTHCA TPUBANICTH CBIiTIOI YacTWHU 10o0W 21 wepBHs i croctepiradiB B Pocii Ta ABcTpaimii Ha

OJTHOMY X MEpH/IiaHi i Ha OJHAKOBIH, BIIIOBIIHO, MIBHIYHIN Ta MBACHHIN MUPOTi?

1. ACTpOHOMIUHI OCHOBH 1OOYJOBU KaJIeHAAPIB,

2. B sikoMy HarnpsiMKy BiZIpaxOBY€ThCS TOJIUHHUI KYyT JJIs aBCTPAJIMCHKOTO crioctepiraya’?

3. Yu 3axoauts CoHIlE Ha MiBAEHHOMY Tomroci 20 ceprHs?

1. ExninTnyna cucrema koopauHat. ['0JI0BHI TOUKH, IUTONIMHY.

2. Yu Ha BCiX MIMPOTAX BiJHOCHO CIOCTEpiraya 30pi KyJibMiHytooTs? JloBecTH.

3. Komnu TpuBasicts cBiTIIOl YacTHHU JHS B Y kropoai Oyne Ginbiioro - 21 BepecHs uu 21 Oepesnst ? Yomy?

1. 3B’5130K MK BHCOTOIO CBITHJIa HaJl TOPU30HTOM, HOTO CXMJICHHSIM 1 IIMPOTOIO MICIIS CIIOCTEPEKEHHS.

2. Yomy cBiTiia yacTrHA TOOU B Y KTOpO/Ii 3aBXKIU JOBIIA BiJl CIIPaBXKHBOI?

3. B sxiif miBkyni HeOecHOT cepu 3HaxoauThcst CoHIle B MictieBy HiBHIY Ha Crapuit HoBwmii pik?

1. VYMoBu 3aTeMHeHHs Micsis.

2. Uu B OHY i B Ty X TOUYKy HebOecHOi chepu mpoekTyeTscsi mpoTsroM 1obu Ilomroc cBiTy Mg croctepirada Ha
exBaTopi?

3. Kopab6ens mimse 3 Caxanina 1o Kamigopnii. Ilo Mmycuts 3pobuTH KamiTaH, MepeTHHAIOYN CXiTHY IOBTOTY PiBHY
1807

1. YmoBu 3atemHeHHsT COHIIA.

2. Komu B Yxkropoai Conne 6yne B 3eHiTi? Homy?

3. Kopab6ens muBe 3 Kopei B Mekcuky. 11lo MycnuTh 3poOUTH KalliTaH, NEpeTHHAIOYH CXIIHY J0BroTy piBHy 180°?

1. OCHOBHI XapaKTEPUCTUKH ONITHYHHX TEJIECKOIIIB 1 IX ONTUYHUX CHCTEM.

2. Je cnioctepirau 6yne 6auntu CoHIle MpOTAToM J00U Ha Topu30HTI? Yomy?

3. B sxi#t miBkyni HeGecHOi chepu 3HaxoauThess CoHIle B MicnieBy miBHIY Ha Ctapuii HoBwuit pik?
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1. Ipemecis oci obepTanus 3emi, 1i mepio/.

2. B Kapmarax Mox pocTe Ha JiepeBax 3 HiBHIYHOI CTOPOHU. A Ha eKBaTopi?

3. Koy TpuBasicTs CBiTI01 yacTUHU IHS B Y3Kropoai Oyae Oinbiioro - 21 Bepecus uun 21 6epesnsa? Yomy?

1. Hyramis oci o6epranns 3emni, ii mepion.

2. Ha siiit 3eniTHil Binpani 6yzne CoHue B MiciieBy HiBHIY B Yokropoai 21 uepBHs?

3. Yu 3axonuth CoHIlEC Ha MiBIeHHOMY ToJroci 20 ceprHs?

1. O6umcnuTH cXif i 3aXix HeOGeCHUX CBITHJI 3 BiTOMMMH KOOPAMHATAMH (, ™ B ITyHKTi Ha IIMPOTI [].

2. Ha sixiit 3enitHi# Biggani 6yne Conie B MiclieBy miBHIY B Yikropoai 21 rpyans?

3. Sk Oyne pi3HMTHCS TPHBAJICTh CBITJIOI yacTUHM 00K 21 yepBHs Juisi croctepiraduiB B Pocii Ta ABctpanii Ha

OJTHOMY X MEpH/IiaHi i Ha OJHAKOBI#, BIJIIOBIIHO, MIBHIYHIN Ta MIBIACHHIN MIUPOTIi?

1. PozpaxyBat A, h HeGECHHUX CBITHII HA MOMEHTH CIIOCTEPEKCHb.

2. Sxa 6yne Bucora h 3ipku 3 ™ = 23°.5 14 crnocTepiradya Ha HOJOCI B IeHb JITHHOIO COHIIECTOSHHS?

3. Ckimekn 00epTiB 3a 1 TpomiuHmil pik poOUTH 3eMisi HABKOJIO BIACHOI OCi 3 MO3WIIi apreHTHHCHKOTO
crioctepiraya?

1. Mertoau BU3HAYCHHS TEMIIEPaTypPH 3ip.

2. Ckinpku pasiB Ha pik 1 ko CoHIle Oyze B Haaupi IUIs CIiocTepirada Ha eKBaTopi?

3. B sxiit yactuHi HeOecHOi chepu (cximHiN UM 3axigHii) yxroponemnp mobaunts Conre 1 depBHA o 13 roamHi

KHIBCHKOTO Yacy?

1. 3opstHAH i cepeHiid COHTIHUHN Jac. 3B I30K MK HUMH.

2. B sikoMy HanpsIMKy BiZJpaxOBY€ThCS TOAMHHUI KyT AJISI aBCTPAIICHKOTO criocTepiraya?

3. SIxuii yac nokaxe Baml ronuuHuk y Kuesi B MOMEHT MicieBOro mosyaHa?  (Akuesa = 2"02M)

1. ACTpPOHOMIYHI IHCTPYMEHTH /15l BU3HAUCHHS TI0JIOKEHb HEOECHHUX CBITHIL.

2. Uu Ha BCiX mIMPOTaX BiTHOCHO CHOCTEpirada 30pi KyneMiHyoTh? JloBecTn.

3. [ITo M1 BBa’kaEMO MOMEHTOM MICIIEBOI TIBHOYI 200 TOTYIHS?

1. HebGecHa cdepa. ['0510BHI TOUKH, TUIONIMHH.

2. Yomy cBiTiia yacTHHA 100U B YKropoi 3aBKIH JOBIIA BiJl CIPaBXHbOT?

3. Ckinpku pasiB Ha pik CoHile OyBae B YKropoai y HIKHIN KyJTbMiHAILii?

1. [ToHsTTs 11po 30ypeHHs B pyci HEOECHHX TiJI.

2. Yu B omHy Touky HebecHoi cdepu Oynme mpoekTyBaTuch npotsiroM nodu [lomoc cBity anst crocrepirada Ha
exBaTopi?

3. Yu moxe 0ytu cBaro [lacku panime 22 6epesnsn? Yomy?

1. Mertou acTpo(i3HUHUX JOCIIIKEHb.

2. Je MoxHa no6aunty 3ipky 3 ™ = 0° ma Bucoti h = 90° ?

3. YoMy COHSYHUI PiK HE JOPIBHIOE 30pSTHOMY?

1. CoHstuHa cuctemMa. XapaKTepUCTHKA IIIaHeT.

2. B Mmexax sikux ™ MoskHa criocTepiraTy 3ipku 3 [liBgerHoro nosmtoca?

3. B siiii miBkysi cniocrepiratumerses Conue, sKmo Horo koopauHatu ( = 20" abo ( = 210°?

1. Comnre. Xapakrepuctuku COHIIS.

2. Yomy JIOpiBHIOBATHME 30PSHHMIA Yac MyHKTY YKIopoJ B MOMEHT, KOJIM TOUKa © KyJbMiHyBaTHME Ha JIOBIOTi | =
1h29m12¢ 2

3. YoMy piBHE CXWIEHHS 30pi, SIKa BHACIIZOK J000BOro obepraHHs HEOO3BOXY MPOXOIMTH YEpe3 3EHIT JaHOTO
MyHKTY?

1. Merou BU3HaYECHHS CBITHOCTI 1 pO3MIpIB 3ip.

2. Mix sKkuMH TOUYKaMu cxoauTh COHIIE B IIEPio] BiJl BECHSIHOTO JIO OCIHHBOTO PiBHOJICHHS?

3. TpuBaiicTs siK01 106U GinbIa — 30psiHOT YK COHAYHOI? Yomy?

1. CriekTpanbHa Kinacugikaris 3ip.

2. SIkuii 30psHMii 4ac B IyHKTI Y3Kropo/ Ha MOMEHT HIKHBOT KyJIbMiHaLLii 30pi, npsiMe nianecenHs skoi ( = 6"00™?

3. SIKke 3HAYEHHs CXMIIEHHS TOUKHM 3EHITY JUlsl criocTepirada, sikuil nepebysae Ha mumpori [ = 55°30” ?
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3nauenns giarpamu «CHeKTp-CBITHICTBY. 1i hyHIaMeHTATbHMIA 3MiCT.
Sxe npsime cxopkeHHS MatuMe CoHIle B MOMEHT nepeOyBaHHS HOro B HIDKHIN KynbMiHawii 21 rpyans?
AsumyT cBitinia 45° a Bucora 60°. B sikiii yacTuHi He603B0/1y 3HAXOUTHCS CBITHIIO OMiBHOYI?

Bumnmmii pyx pisHOMaHITHUX HeOecHUX Tij. CHHOTUYHE PiBHSHHS PYXY IUIAHET.
Slka Biggans 10 30pi, AKIIo ii napanakc pisauii 0.1 ?
B ckinbku pasiB 30ps mi ACKpaBilia 3a 30pio My, SKIIO Pi3HULS B 30PSIHUX BeJIMYUHAX piBHA 3™M?

MeTtoau BU3HAYEHHS Bigganei 1o 3ip.
B saxwuit nens i MomenT noou B Hogiit 3emanaii Bucora Conrg h Oyne nopiBHIOBATH HOTO CXHJICHHIO ™ ?
Sxwii Oyne MicueBuit yac y ['punBiui, konu CoHLe B YKropo/ii 3HaXOJUTHCS Y BEPXHIN KyJIbMiHALii?

OCHOBHI 3acaj BHYTPIIIHBbOT OyAOBH 3ip.
Mo cminpHOTO MiXX TYMaHHICTIO, YEPBOHUM TiraHTOM 1 ITyJIbcapom?
Skuii 3 HeOeCHUX 00’ €KTIB SICKPABIIIHA — TOH, 1110 CTBOPIOE OCBITJIEHICTh | JFOKC, UM TOM Y sikoro m = -13M.89 ?

OcHOBHI Jixepena 30psiHoi eHeprii. [lopiBHATH.
Slka Bigmans Oinbine — 3 1K 9u 9 cB. pokiB ?
B gomMy BigMiHHICTE Y€pPBOHOTO 3MIIICHHS B CIIEKTPAX TaJIAKTUK Bif (hi0JIETOBOTO 3MIIIEHHS B CIIEKTpax 3ip ?

Pi3Hi cTanii eBosrorii 3ip.
[Mapanakc Apkrypa nt3 = 03.087, a ®akra n3 = 03.022. Xt0 3 HUX Jaji BijJ HAC i B CKiJIbKH pa3iB ?
1o cninbHOTrO B MPOTOH-IPOTOHHIH (p-p ki) i CN-LIUKI - TEPMOSICPHUX peaKLisnx?

XapaktepucTuka Qi3u9aHO 3MiHHUX 3ip.
o cninbHoro mix ¢yrkuiero Kipxroda i 3akonom [Tnanka ?
Kynu pyxaeTbes 3ipka, Ko B ii cnextpi minis | = S000A 3cynyra na| = 5500A?

3aTeMHEHO 3MiHHI 30pi, IX pI3HOBUIHICTb.
IMapanakc Beru n3 = 03.121, leneba n3 = 03.004, Anpraipa n3 = 03.201. fAxa 3 uux 3ip mani Big Hac?
B gomMy BigMiHHICTE MiXK 3aKOHOM 3MilleHHs BiHa i HabmmkeHHsIM Bina?

ITizcucTeMu raJlakKTUKH.
V cniekTpi 30pi cniektpanbHa ninis | = 4000A scynyrta Ha ® = 1A y dioneroBy cropony. B uomy TyT cripapa?
Un MOXHA CKJIaIaTH 30PsiHi BETMYMHI OKPEMHX 3ip, 00 BU3HAYMTH iX CyMapHHil G1ncK?

EpyntuBHi, HOBI i HaTHOBI 30Di.
Cnocrepiraerbes Tpu 30pi. Y OJHi€] MaKCUMyM BHIIPOMIHIOBaHHS NPUIIaJia€ Ha YEpBOHY 00JIacTh, Y APYroi Ha

CHHIO, Y TPEThOT Ha JKOBTY. Y sIKOT 3ipKH HaiiOliblla TemMieparypa, a y sikoi HaiMeHIa?
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PaxyroTs, 10 caMe HEHTPUHO MOJKE ITiATBEPANTH HASBHICTh TEPMOSIICPHHUX peakiliil B eHTpi 30pi. Yomy?

Snpa ranaktuk. Ksasapu.
YuM came 3yMOBJICHI KOJUBAHHS OJUCKY acTepOiiB?
30pst 3HAXOAUTHCS HA TOJIOBHINA MOCIIIOBHOCTI Aiarpamu ,,CriekTp-cBiTHICTS . Ipo mo 11e roBopuTs?

PenikroBe BUIpOMiHIOBaHHS. 10ro BiAKpHUTTSL.
B woMy BigMiHHICTE MiXX a0COJIFOTHO YOPHHUM TiJIOM 1 YOPHOIO JIiPKOIO ?
Tymannicte Auapomenu. o me?

Heiitponni 30pi. Ix xapakrepucruka.
IIpo 1m0 HaM rOBOPUTH 3MIIIEHHS MEPUTETIIIO0 TIIaHeT?
B 3ipui ciektpansHOTo Kinacy O JiHil BOAHIO HE BHIHO, a B KJaci A BUIHO Haiikpame. Yomy?

CripanbHi, eJINTHYHI, HETIPaBWIbHI TaJIaKTHKH.
Ha3Bith criyipHi i BIIMIHHI PHCH MIX IIA3MOXO 1 iIeaTbHAM Ta30M.
Yomy niedeinn HaznBaroTh ,,Masgskamu” Bceecity?

Moneni Beecsity
SIka pi3HMII MiXK CBITHICTIO CBITHIIA 1 30PSHOIO BETMYMHOIO?
[e 6inpiia cuia TSOKIHHS Ha HEWTPOHHIM 3ipii uu 3ipiii rirasTi?
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3MicT 3araibHOi Teopil BigHocHocTI EftHinreitna.
B 4yomy BigMiHHICTE MiX 3MIHHUMHU ® Anrons 1 ,,Mipu” (JusHoi) Kura?

o ue Taxe 3( - npouec?

Monens rapstaoro BeecsiTy.
UYu icHye cyTTeBa BiIMIHHICTE MiXk OapTepoM i 6apctepom?
1o 6amxye 3HAXOIUTHCS 10 LIEHTpa 3eMli - TOYKa NEPUTer0 UM TepUresio?

B3aemopis B moaBiifHUX 30psHUX cucteMax. [lopoxanHa Pomra.
[InmaneTapHa TyMaHHICTP i TUIaHETHA cucTeMa. YH € MK HUIMH CYTT€Ba BiIMiHHICTH?
Ha Bignani 10 nk 30psiHa BeTMYMHA CKYMYEHHs 3ipoK piBHa M = -7™.9, a Mmu fioro 6aunmo sk 06’ekT m = 6".2 .
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