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1. Mera mucummuting — Kype "[lporpamysanns” npuceaueHnil BHBYCHHIO MOBA nporpamysanus Python
Ta Hece 3a mery nornubneHHs 3HaHe B ranysi KOMn ROTEPHMX TEXHONorii Ta 3700yTTA HABHYOK
HeOGXUIHHX JL1A BHKOHAHHA CaMOCTIHHMX PO3PAXYHKIB 38 10M0MOIH CYYAcHOT 004HCIIIOBATBHOT TEXHIKH,

2. MonepeaHi BHMOTH 10 0NAHYBAHAS 300 BHOOPY HABMAILHOT THCUHILTIHK:

o [ Bosodimu Oaosumu IHAHHAMU 3 KYpois eaemenmapnol ma sutgol vameMamuni a makomse
MAMH VAGICHHA PO APUHIITG (OYHRIEONVEaNnA KOMI TOmeie.

o 2 Rwimu poss'szveamu aieetpalyni plensnns, Ovoveamu cpagbicu  hynsyinl,  nposooumu
aretpaltni POIPAXYIKE MA NEPEMBOPEHNE.

o 3 Bawimu ofuciosamu noxiond, IHNMe2paii, SUKoHyeamu onepayil 3 6exmopams ma Mampragsmu.

3. AHoTauia HARYAIEHOT JHCLIILTIHNI;

Hucunnaina «[porpamyeadHa» € 000B'AIKOBOK HABMANBHOK JMCUMILIIHOK OCBITHROT NporpaMi
MIIrOTOBKH 3100YBaue OCBITHLOIO cTynento Gakanasp 3a cnemamsHicTio “Oakanasp (isukn”. [porpama
KypCY OpIEHTOBAHA HA CTYIEHTIE, AKI BHEMAIOTL MATEMATHHHMHA aHAMY | mKe MaloTh DA30BI HABHYKH 3 KVpPCY
eneMeHTapHOi MaTeMaTHkH. Ha chorofHi iyske akTyalbHHMHM € 3alayl apTOMATH3ALT PI3HOMaHITHHX
MPOLIECIB 1A BHPIIEHHA AKHX BHPIMIATEHY POk BUNITPAE NPOrPaMyBAHHA.

4. 3aspanns (HaBuaabHi LLNI):
—  HANpALOBAHHA HABHUOK ANTOPHTMIMHOIO MMCJACHHA, 10 3aKAanac (PYHIAMEHT JUIA BMIHHA
CAMOCTIHHO MHCATH KOMITIOTEPHI MPOrPaMM | MPOBOIMTH CKIAIAHI O0UHCIEHHS,
-  HABYHTH DA30BHM YHCETLHHM AJIrOpPHTMAaM,
- HABYHTH PEAniOBYBATH YHCCIBHI aTOPHTMH 3a Jonomord moex Python;

3riano samor npoekry Crangapry suwoi oceity Yipainn (nepmii (Dakanaepceknii) piseHb BHLION
oceiTH (ceomuil piserib HPK Vrpainw), ranyie 3sase 10 «llpupoasudi saysw», cnetiankhicts 104
«diuka Ta acrponomian, Ol "disuka", mucumnnina 3abesneuye nabyrra 3100yBausamu OCRITH
HACTY MTHHX KOMBe Menmuoemet:

inmeSpeLib o8

* 3paTHICTE PO3B A3YBATH CKAALHI Creliani3opaHi 3ana4i Ta npaktiudl npobaemn 3 (iauku Ta
actpoHomii ¥ npodeciiinii aiaasHocTi abo Y Npoueci NOAANLIIOTO HABYAHHA, 1O nepenbauae
3ACTOCY BAHHA MEBHHX TEOPii 1 MeToiB (Pi3HKK Ta ACTPOHOMIT | XAPAKTEPHIYETLCA KOMIIEKCHICTIO Ta
HEBH3HAYCHICTIO YMOB.

FAALThIHIL,

= 3parsicts g0 aGCTPaKTHONO MACIEHHA, aHam3y Ta cunresy (3K1).

= HapH4KH BHKOPHCTaHHA 1HGOPMALTAHNX 1 KOMYHIKaiinux Texnonorii. (3K3)

* BHIHAYEHICTH | HAMONCTIHBICTE HIOA0 MOCTABICHHX 3aBAaHb | B3ATHX 000B a3Kis. (3K9).
ifcaxeninie;

= JuanHA | POVMIHHA TEOPETHYHOTO Ta EKCTepHMeHTANeHOrO Oaimcy cyqacHoi Qu3HKH Ta
acTposomii, (K1)

= JAaTHICTE BHKOPHCTOBYBATH HA npaktuili 623081 3HAHHA 3 MATEMATHKH AK MATEMATHYHOIO anapary
izurn | acTPOHOMIT NIPH BHBYEHHI TA A0CTITKEHH] (PI3HUHHX Ta ACTPOHOMIMHMX ABHILL | NPOLECIB,
(DK2).

*JQATHICTE OUIHIOBATH NOPALOK BEIHYMH Y PITHHX AOCITLUDKEHHAX, TAK CAMO AK TOYHOCTI Ta
3HauMMocTi pesynbtanie, (PK3).

*3AATHICTE NPALOBATH 13 HAYKOBHM OO/IATHAHHAM Ta BHMIPIOBATLHHMM NPHIALaMH, 0DpoOIATH Ta
aHaNi3yBaTH PE3YILTaTH AociKeHb. (DK4).



*  IMaTHICTE BHKOPHCTOBYBaTH Oa30Bi 3HaHHA 3 disukn Ta acTpoHoMii ans posysMinus Gvaosu Ta
NOBEIIHKH TPUPOAHKX 1 IITy4HMX 00 €KTIB, 3aKOHIB ICHYBaHHA Ta esomoiii Beecsity, (PKT).

*  30aTHICTH BHKOHYBATH TEOPETHYHI Ta EKCHEPHMEHTANBHI JOCHDKEHHA ABTOHOMHO Ta ¥
crianl Haykosoi rpynu. (DKS).

*  VeBIOMICHHA TIPOeciiHHX eTHUHHX acnekTiB GiIHdHHX Ta ACTPOHOMIMHHX AOCHIHKEHb.
(bK12).

* OpieHTalia Ha HAfBHOI HAYKOBI CTAHAapTH — 0O0I3HAHICTE 1WOAO  (YHIAMEHTAIBHHX
BIAKPHTTIE Ta Teopil, AKI CYTTEBO BIUIMHYJH HA PO3RHTOK (i3HKH, acTPOHOMIT Ta IHIIHX
npHpoaHHYHX Hayk, (DPK13).

*  Jnarnicts 3100yBATH JOJATKOBI KOMMETEHTHOCTI 4epe3 BHOIPKOBI CKIANOBI OCBITHBOI
MporpaMu, camoocriTy, Hedopmanshy Ta indopmansny ocsity. (DK14).

5. PesyviabTaTh HABYAHIA 34 AHCLMILUIIHOK:

Peayabnuim HaauitHHA I | |Biocomox y
(1. snamu; 2. asimu; 3. kosynixawis; 4 : | midcymKosi
asmonosiicns ma sionosioaisnicms) Memoodu suriadannn Memodu g p
i masuanun ouimosanns | " by 3
Koa Peyyawrar nasuanua ducuyuniin
S — —_—— B H
1 1.1 3uadiomcteo 3 cepemosuwes| Jlexuia, npakruuni Muodyineni | 5
po3pobxn s MOBH Python.| 3anarTa, caMocTifina KeHmpaibii
Beranornenns  fopatkosux  Gifaiorex. pobora POGOMU, 361M N0
IniHHI TA IX THIIH JaHHX. camacmitinii
. pocomt, icnum .
1.2 Pofiora 3 CTPOKOBUMH JAHHMHA, Jlekuis, mpakTHyHi Mocdvaweni 10
Oneparopy radyKeHHA Ta IHKIH, I3AHATTA, CAMOCTIHHA RONIMPOILHI |
‘poGoTa poGomu, 36im no
COMOCIITNIT
potiomi, ichum |
1.3 Oanauenns pyHE, il BUKIHEK, HNekuis, npakrudHl Modvasni 10
DYHKLIA AK APryMEHT THIDOT v HKIi, JAHATTA, CAMOCTIIHA KONmpoALIi
pobora POGOMN, 361 RO
COMOCIITn
potiomi, ichm
1.4 Kopremxi, cnuckn. Onepamii 31 Jlekia, npakrini Mooyaeni 10
crHckaMu. CIOBHHKH. [FAHATTA, CAMOCTIHHA KO P otei
poliora POGOMU, 36TM 1O
| CaMOC T
| | - OGO, 1CHNH
1.5 Pexypcin. Jamaua npo Xawodiceky Jlekis, npakTvusi Mooyaeni 10
BEWKY. [4auaTra, camoctifiva | kowmpotsi
Epﬂﬁma f pocomu, 3aim no
CEAMOCTITRHIT
. . L podomi, icnum
1.6 TectyBanus i Bianaromkesn s koqy, | LSKUIA. MPAKTHUH] Mooy.wui 5
| isaH:HTﬁL camocTiina KOHMPOTbHI i
pobora OO, 36T 1O
| CaMoCmiinii
- | pofomi, fcnum |
2 |2.1 O’ eKTHO OpiEHTOBAHE Jlekiia, npaKTHaHI Muooyasni 10
nporpamysanns, Knacu Python ta [3aHATTA, CAMOCTIHHA Konmpoisni |
inrepdeiicu. poboTa PODOMU, 361 RO
CAMOCTITNI :
= __potiomi, icnum |




2.2 Mowyk Ta coprysanxa. Meroau Jlexuis, npaKTavHI Moovisni 10
OLiHEH ¢heKTHBHOCT] BHKOHAHHA FAHATTA, CAMOCTIHHA KONMPOILHI
NpoTpaMy. poboTa POGON, JEIm 10
CAMOCIITNIG
pobomi, icnum
2.3 biGmiorexs NumPy 1a Pandas. ..F]emnﬂ, HPAKTHYIH Mooy 5
TTpwKan 1i BUKOPHCTAHNA. |3ARATTH, camocTIiHa A i
| pobora POBomu, 38im
| i HO COaMOCTRIRNT
| B | | pobomi, icnum
2.4 bibmorexa MatPlotLib s Jleriia, mpakTiHi Moaoyisiil 5
Bisyvanisaui ganux. Tpuknaam i [4aHATTH, CAMOCTIHHA KON
BHKOPHCTAHHA. pobota poGomu, 36im o
| camocmiinii
_____ | podomi, ichum
2.5 Tpuknaam peam3aii HHCIOBUX Jlekuis, npakTHyaHi Mooyasni 10
meronie e Python, IAHATTA, CAMOCTIHHA KOHMPOBH
pobora PoGomu, I6Im no
CAMOCHITTNIT
- pocomi, icnum
2.6 lNpuknaam po3p’ aaHda npuianuux  Jlexuis, npakradH Moovaeni 10
3ailan 3AHATTA, CAMOCTIHHA KU ni
pofiora pobomu, 3eim no
CAMOCIMITINITG
POOGRI, ICIm

6, CnisBiAHOIIEHHA Pe3VILTATIE HABMAHHA [JHCUHILTIHH 03 (POrpaMHEMH  Pe3yibTaTAMMN
HABMAHHS

Pesyabtam HABHAHHS IHCIHILTHE
[porpamui pe3yibTaTH HABYAHHA
1. TIPH4. Bmits 3acTocoRyBaTH 0a30Bl MaTeMaTH4Hl iuauua, ski+ |+
BHKOPHCTOBYKITBCH ¥ (ldkil T4 aCTPOHOMIT. 3 AHANITHYHOT
reoMeTpil, muiiiHol anreGpn, MATEMATHYHOIO aHamaiy,
audiepeHLABHAX Ta IHTETPaNbHUX PIBHAHB, TEOPH HMOBIpHOCTEH
T4 MATEMATHUHOI CTATHCTHKH, TEOPIl IPyn, METOMB MATEMATHYHOI
ichi:'.uﬁn Teopii dYHKIIA KOMMASKCHOT 3MIHHOL, MATEMATHYHOrO
MOJEIOBAHHA
2. TTPH16. Mati HaBHakm poboTi 13 G}“Iﬂl‘ltiﬂlﬂ obuncmosanbHotO[+ |+
TeXHIKOIO, BMITH BHKOPHCTOBYBATH CTAHAAPTHI NAKETH NPHEIAAHHX
MpOrpamM i NPOrpaMyBaTH Ha PIBHI, JOCTATHLOMY [UIA peanizaiii
YHCETRHHX METO/IIB PO3H A BAHHA drizHaHNx 3dna4,
KOMO' IOTEPHOTO MOJIETIOBAHHA (PI3HIHMX Td ACTPOHOMINHHX ABHII iI
[MPOLECIB, BHKOHAHHS 001HCIIOBATEHHX EKCIEPHMEHTIE., |




7.1 @opmu OUWIHIOBAHHN CTYIEHTIB!

- CEMECTPOBE OLIHIOBAHHN:
1. Moavnena kourpoasta poGota | - PH 1.1-1.6 — 15 Ganis /7 Banie.
2. Moayasna koutpoasHa pobora 2 — PH 2.1-2.6 — 15 Gamis /7 bamie.
3. 3giT no npakTaaHIi/camocTiiinii pobori - PH 1.1-2.6 ~ 30 Sanis / 16 Ganis

- MiACYMKOBE oniHioBaHna: y gopmi icnary

[TUICYMKOBA OLIHKA 3 OCBITHBONO KOMIIOHEHTA B LIUIOMY, NUICYMKOBOO (DOPMOIO KOHTPOIIIO
34 SKHM BCTAHOB/JEHO ICIIMT, BHM3HAYACTLCH AK CyMa ouiHok (OamiB) 3a BCiMa yCnillHO
OLIHEHHMH  PE3V/ILTATAMH  HABYAHHA [ 4Yac CeMecTpyY (OIIHKH HHMKYE  MIHIMATBHOIO
MOPOTOROTO PiBHS 110 MTIICYMKOROT OIIHKH HE T0NAIOTLCA ) TA OIIHKH, OTPHMAHOT T Hac iICnuTy.

MopMOK0  TPOBEJIEHHA ICNUTY € MHCbMOBa po0OTa (3ANMTAHHA/3ABAAHHA 3 BUIKPHTOH
BUIMOBIUIIO). Pe3y/ibTaraMi HABYAHHA, AKI OLIHIOIOTECA B MMCEMOBIA podoti, € PH 1.1-2.6.
MakcumatbHa KUbKICTs Oastis, Aka moxe Oy oTpuMarts 3100yBadeM OCBITH ML Yac ICIUTY,
cranopuTh 40 Oanis 3a 100 daibHOK LIKAIOKO.

JUisi oTpUMaHHS 3araThbHOl TO3WTHBHOT OLIIHKH 3 JMCLIMIVIIHK, OLIHKA 33 CK3AMCH HE MOME
OyTH MeHIoI 24 Hanis.

[lepeckiafiaHis CEMECTPOBOTO KOHTPOTIO 3 METOK) NMOKPALLEHHA NO3MTHBHOT OLIHKH He
JIOTTYCKACTLCA,

- YMOBH JOIYCKY 10 NLACYMKOBOTO iCIHTY:

(008 A3KOBOK) YMOBOK) JOIMYCKY 0 ICIHTY € BUNIPALBOBAHHA BCIX NMPaKTHYHMX poOIT Ta
HAIHCAHHA MOIYJIBHAX KOHTPOJBHMX podit. 3700yBau OCBITH HE JONMYCKAECTLCH [0 ICHMTY,
AKILO 111 yac cemectpy Habpae meHie Hix 20 Ganis.

7.2 Opraunizauis oliHIOBAHHEA:

KoHTponb 3MICHIOETBCA 38 MOIYJBHO-PEITHHIOBOKD CHCTEMOK), AKA CKIANACTBCA 13
OLIHIOBAHHA BHKOHAHHA CTYAEHTAMM 3aBJaHb, BHHECEHHMX Ha caMocTiiny podoty. podotu
CTYIEHTIB MMiZl YaC NPAKTHYHHX 3aHATH TA 3a Pe3V/IETATAMH MOIYIBHHX KOHTPOIBHMX pobiT. [Tin
YAC MPAKTHHHOTO 3aHATTA, MPH BHBYCHHI HOBOT TEMM, BHMKIAIAY MOKe 3iCHIOBATH
ONUTYBAHHA CTYIEHTIB 200 BHKIMKATH CTYAEHTIB Ui posbopy THiosux 3anay. B pesynwsrar
TAKOTO ONMTYBAHHS, CTYJIEHT Moske oTpuMatd 1o 0.5 Oany 3a sanati. [lpotsrom cemectpy
CTYCHTH MaioTh BHKOHaTH 10 npakTuHHUX pobiT. KoXHA 3 AKHX MOske OYTH OLIIHEHA OLIHKOIO,
o He nepesMitye 3 6amm, CHeTeMa OLIHIOBAHHA 3HAHD BIJIOYAE MOJY/IbHHIT T4 CeMECTPOBHI
KOHTPOJIL 3HaHL, Moy /ibHI KOHTPOIbHI poGoTH 1-2 MPOBOIATECA MICHA 3ABEPLICHHA JICKLIi
pitnosiaHo 1-6 1 7-12 tem. Pesyastath HaB4anbsHOT QIANBHOCTI CTYACHTIB ouiHiooTHeA 3a 100-
DabHOK WKANO, CTYAeHT MOKE 0TPHMaTH MakcHmanbHo 60 Oanis 3a poboTy Ha NPAKTHYHHX
3aHATTAX Ta 40 Ganie Ha ICrUTI.

7.3 lIkana BiAMOBLHOCTI OLIHOK

L Biaminno /Excellent | 90-100
Jlo6pe / Good 1 75-89

3anesineno [ Satisfactory 60-74

! Hesanosiasno [ Fail 0-59
Japaxosamo / Passed o 60- 100

He zapaxosano / Fail 0-59




8 Crpykrypa HasvaabHol aucuHiviinn. Temarwunmil naad Jekuiil, NpAKTHYHHX 3JAHHTL T4

camocTiiinux pobiv
_.N'u_ _ H s KiabkicTe roams
- 43Ba Jexun i | TlpakTiuni | Camocr,
: | 3aHATTA
1
3HalioMCTBO 3 cepenoBHIIEM PO3POOKH 1A MOBH
{ | Python. Beranosnennsa nonarkoeux OibrioTex. > ? 4
Tunw gammx B Python ta crpora aMuaMiuda
| THnisauin. 3MinHi Ta iX HiLianisawis,
2 ' PoGora 3 cTpokoBaMi Aannmi. Oneparopu I 4 4
FAIY#EHHA Ta LHKIH,
3 Oznavenns hyHkwil, i pucmk. Oyukuis sx | ) 4
APryMEHT IHIOT (hyHKLIT,
4 Kopresi, crvcku. Onepaitii 3i CIHCKaMH. 1 2 4
CnoBHHKH.
5 Pekypcin. 3anaga npo XaHoHCbKY BEXY. | 4 4
6 | TectyBanus 1 BULIAIO/KCHHA KOIY. 1 2 4
| MoayibsHa KoHTpoasna pobora |
7 06" ek THO OPIEHTORAHE NpOrpaMyBadHa, Knack 1 b 4
Python Ta intepdeiicn.
g [Momyk Ta copryBaHHa, MeToau OLiHKH | 5 4
ePeKTHBHOCTI BHKOHAHHS NPOTPAMH.
9 BiGaiorekn NumPy Ta Pandas. [Tpuknanm i | ) 3
BHKOPHCTAHMA. |
\g | Bibaiorexa MatPlotLib s nisyanisauit saix. il | ’ 4
[TprKnany 1 BUKOPHCTAHHA,
' TprEnaan peansaii YHCIOBHX METOLIR B
1 Python. p) 2 4
12 [Tpuknanu pois’a3aHHA NPUKIAIHHX 38184 1 2 4
MoayasHa KoHTposLHA poboTa 2
Beworo 14 28 47

Jaraabumii obesr 90 coo, B TOMY "HC:
HNexwii — 14 200,

INparkTHani 3auaTTa - 28 o0,
Camoctifina pobora — 47 200,
Koncynerami - T 2o,
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