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3arasibHa iHpopMaList

AHoTanisa

JvcuuniiiHa copssMoBaHa Ha 03HAaHOMJIEHHS CTYZeHTIB 3 Cy4aCHUMH iIHCTpYMeHTaJIbHUMHU 3aco06aMu
nporpaMyBaHHs, OCHOBHUMHU NIPUHIIMIIAMU 06’ €KTHO-0pieHTOBaHOro nporpamyBaHHs (OOII) Ta
0COOGJIMBOCTSIMU peaJiizauii 06’eKTiB, MpaBUIaMU PO3pPO6KH 06’ EKTHO-OPiEHTOBAHUX MPOrpaM Ha
a/iropuTMivHii MoBi Python, a Takox BUKOpHUCTaHHS 3HAaHb 3 MPOTPaMyBaHHs PU BUPillleHHI]
TPaHCIOPTHOI 33/a4i JiHIHHOT0 MporpaMyBaHHs, sika € 6a30BOI0 Y TPAaHCIOPTHIH soricTUL.

MeTa Ta HiJji AUCOUIIiHA

MeTor0 BUBYEHHS HaBYaJIbHOI IUCIUIJIIHY € MiIrOTOBKA 6aKasiaBpiB 3a cneniayibHicTio G11
«MauMHo6yAyBaHHM», 0 Nepeabadyae GopMyBaHHS 3HaHb 3 PO3POOKH 06'€KTHO-OPiEHTOBAHUX
nporpaM Ha aJroputTMiyHiit MmoBi Python, MmeToziB po3B’si3aHHs TpaHCMOPTHOI 33/ja4i JiiHiiHOTO
IIporpaMyBaHHs Ta aJITOPUTMIB ix peasizanii 3a gonomoroto Python, mo BUKOpHUCTOBYIOTbCA IpH
JlOCJIi/PKeHHI XapaKTepUCTHK arperaTiB Ta aBTOMaTUYHUX CUCTEM TPAHCIOPTHUX 3ac06iB.

dopmar 3aHATH

Jlek1iii, 1aGopaTOpHi 3aHATTS, pO3paxyHKOBe 3aB/laHHSA, KOHCYAbTalil. [1i[cyMKOBUN KOHTPOJIb — 3aJIiK.

KoMneTeHTHOCTI

3K3. 3paTHicTh NJ1aHyBaTH Ta YIPaBJISATH YacOM.

3K4. 3paTHicTb A0 nolyKy, 06po6yeHHs Ta aHa i3y iHpopMallii 3 pisHUX JKepes.

3K10. HaBuYKM BUKOpUCTAHHSA iHpopManiiHUX i KOMYHiKalliHHUX TEXHOJIOTIH.

®K1. 3paTHiCcTh 3aCTOCOBYBATH THIOBI aHAITUYHI METO/Y Ta KOMIT FOTEPHI MPOrpaMHi 3aco0u A1
pO3B'siI3yBaHHS iHXXeHEepPHUX 3aB/IaHb I'a/ly3eBOT0 MAIIMHOGYAYBaHHS, edeKTUBHI KiJIbKiCHI MeTo iU
MaTeMaTHKH, Qpi3uKH, iHKeHepHUX HayK, a TAaKOX BiZjIOBiJIHE KOMII'lI0OTepHe NporpaMHe 3abe3NedyeHHs
JlJIs1 pO3B’A3yBaHHA iHXKeHepHHUX 3a/ja4d Ia/ly3eBOro MalllMHOOY AyBaHHH.

®KS5. 3aTHICTh 3aCTOCOBYBAaTH KOMIT IOTEPU30BaHi CHCTEMU TPOEKTYBAHHS Ta Clelliajli3oBaHe
IpUKJaJHe IporpaMHe 3abe3nedyeHHs /151 BUpillleHHS iHKeHepHUX 3aBJaHb B rajysi
MallMHO6YAyBaHHS.

®K11. 3paTHicTb epeKTHUBHO BUKOPUCTOBYBATH Cy4acHi KOMI'IOTEPHi MporpaMu Ta nporpaMHi
KOMILJIEKCH JIJ151 iIlXKeHepHUX pO3paxXyHKiB, MOJieJIlOBaHHS Ta aHaJli3y y cdepi TpaHCIOPTHO-
TeXHOJIOTYHMX MallKH Ta 06/1alHAaHHS.

PeBYJIbTaTI/I HAaBYaHHA

CTyJleHT MOBHUHEH 3HATH 0CHOBHI mpuHIUNIHK OOII, BMiTH po3p006/1iTH 06’ €EKTHO-OpPiEHTOBAHI MpOrpaMu
Ha MoBi Python, BUKOpPHCTOBYBaTH Lii IPUHIMIIU B peasisalii MeTo/iB po3B’I3aHHS TPAHCIOPTHOI
3a/1avi JIiHiHOTO MpOrpaMyBaHHs, siKa € 6a30BOI0 Y TPAHCIOPTHIM JIOTiCTHUIL, @ TAKOXK PU AOCTiPKEHH]
XapaKTepPUCTUK arperaTiB Ta aBTOMAaTUYHUX CUCTEM TPAHCIIOPTHUX 3aC00iB.

PH1. 3HaHHA i po3yMiHHA 3acajJl TEXHOJIOTIYHUX, yHIaMeHTaJbHUX Ta iH)KeHEPHUX HAYK, 1[0 JIEXKATh B
OCHOBI rajiy3eBoro MaliMHoOOy/JyBaHHS BiZjIOBiAHO]I raaysi.

PH4. 3nilicHI0BaTH iHXXEHEPHI PO3paxXyHKU /11 BUPillleHHS CKJIAIHUX 33/1a4 i IPAaKTUUYHHUX NPO6JIEM Y
rajjy3eBOMy MalllMHOOY/IyBaHHi.

PH5. AHastizyBaTH iHXKeHepHi 06’ €KTH, MPOIeCH Ta METOIH.

PH6. BigmykoByBaTH noTpi6HY HayKOBY i TeXHiUHY iHOpMalito B JOCTyIHUX [pKepesiax, 30KpeMa,
iHO3eMHOI MOBOI0, aHaJIi3yBaTH 1 OLiHIOBATH il.

PHS8. Po3yMiTu BiANIOBiAHI METOAX Ta MaTU HAaBUYKH KOHCTPYIOBAaHHS TUIIOBUX BY3JIiB Ta MEXaHIi3MiB
BiIMOBi/THO 10 NOCTABJIEHOTO 3aB/laHHS.

PH15. MaTu HaBUYKU MPAKTUYHOT'0 BUKOPUCTAHHSA CY4YaCHUX KOMIT' FOTEPHUX NPOrpaM Ta MPOrpaMHUX
KOMILJIEKCIB ¥ cdepi TPaHCIOPTHO-TEXHOJIOTIYHUX MAlIWH Ta 06J1a/lHAHHS.

06cAr AMCHUIIIHA

3arasibHui o6car gucuuitinu 120 roa. (4 kpeautu ECTS): nekuii - 32 roj., 1abopaTopHi 3aHATTA -
16 roj., camocTiiiHa po60oTa — 72 roj.
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[lepeayMOBY BUBYEHHS AUCHUILUIIHU (IpepeKBi3uTH)

3HaHHS, HABUYKHY Ta Nolepe/iHi AUCIUILIIHY, He0OXi/[Hi /151 YCIiTHOTO TPOXO/PKEHHS KypCy.

0c06J/IMBOCTi AMCIUILIIHHM, METOAH Ta TEXHOJIOTiI HABYaHHA

Ilif yac neKuiiHUX 3aHATh IPOBOJAUTHCA HAYUTYBAaHHA MaTepiany 3 TeMH 3aHATTA i3 3aCTOCYBaHHAM
MarepiaJiB clieniaJbHO po3po6JieHoro AUcTaHLiiHoro Kypcy y cuctemi Moodle HTY «XIlI». Kpim Toro,
JUIS1 BCTAHOBJIEHHSI 3BOPOTHOTO 3B’SI3KY 3i CTy/IeHTaMH1 Ta BU3HAYEeHHS CTyINeHsl 0CBiUeHOCTI CTYIeHTiB 3
TEMU 3aHATTS BOHU 3a/1y4aloThcd 0 6ecifu. JJabopaTopHi po60TH CTyZleHTH BUKOHYIOTb Ha
NepCcoHaJbHUX KOMIT'I0Tepax i3 BUKOPUCTAHHAMMU JUCTAHIIITHOTO KypCy, Aie /11 KOXKHOTO 3aBJaHHA
BiZIMOBiAHOI TeMU Ha/laHi: MOCTAaHOBKA 33/1a4i, aJITOPUTM BUKOHAHHS, IPUKJIAJ iHTepdeiicy mporpamMu Ta
NpUKIaJA BUKOHAHHSA aHAJIOTIYHUX 3aB/JjaHb.

IIporpama HaB4YaJIbHOI AUCHUILIIHU

HaBuaJibHi 3aHATTA

Jlekmii
Temu nekiin KinbkicTb rogun
Tema 1. 3aranbHi nousarta 00II 2

1) OcHoBu napagurmu OOII.
2) llonaTTs kiacy, 06'eKTa.

Tema 2. Inkancyasaunisa. CnmaakyBaHHs. [lonximopdism 2
1) MoHATTA iHKANCY AL

2) lloHATTS ciafiKyBaHHS KJaciB.

3) llousaTTs noaiMopdiaMy B K1acax.

Tema 3. MoayJ/ibHe NIpOorpaMyBaHHS 2

1) MMoHATTSA MOAYJISI B IPOrpaMyBaHHI.

2) CTpyKTypa MOAyJisl.

3) ImnopT MmoayiB B Python.

4) MakeTtu B Python. IMnopt Moy i3 makeTa.

Tema 4. CTBOpeHHs Tuly kJjac B Python 2

1) Knacu B nporpamMHUX MOAYJISIX.

2) CtpykTypa kjaacy. [loss1, MeToau Kiacy.
3) CTBOpeHHs 06’€KTA.

4) Iukancyasuis.

Tema 5. KOHCTpyKTOpH Ta AECTPYKTOPH 2

1) CTBOpeHHs 06'eKTa - BUAiNeHHs naM'aTi. KoHcTpykTopu.
2) 3HUIIeHHS 00'€KTA — 3BI/IbHEHHS MaM 'sATi. [leCTpyKTOpH.

Tema 6. Onuc Ta peasiisanisa MmeToJiB 2
1) CTpyKTypa MeToAy KJacy.

2) MeToi oTpUMaHHS 3HaYeHb BJIACTUBOCTEN 06’ EKTA.

3) MeToau BCTAaHOBJIEHHS 3Ha4Y€Hb BJIACTUBOCTEH 06’ €KTa.

Tema 7. CnagKyBaHHA Ta nojaiMop¢ism B Python 2
1) Cynepxksiac - 6a30BUM KJiac.

2) Po3po6ka kJaciB-cnaikoeMIiiB (migk/acis).

3) NoniMmopdisM — nepeBU3HAYEHHS METO/AIB Y CIIaIKyBaHHI.

4) Metop super() B cnafiKyBaHHi.

5) BaraTopiBHeBe cla/iKyBaHHS.

Tema 8. MHOKMHHe cniagKyBaHHsA B Python 2

HauionaAbHMit TeXHIYHMI YHIBEPCUTET
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1) YcnaakyBaHHS BiJ| AeKiJibKOX 6a30BUX KJaCiB.

2) Mopsanok Bukauky MmetoziB (MRO - Method Resolution Order) B Python.
3) Pomb6onoai6He ycria/KyBaHHS.

4) CiafikyBaHHS i3 3araJibHUMHU TOJISIMH.

Tema 9. [To6yaoBa rpadikis B Python 3 Bukopucraniam moayJisa Matplotlib 2
1) BcraHnoBsiienHs Matplotlib.

2) 'padiku 3 o/jHi€I0 KPUBOIO.

3) I'padiku 3 AekijibKOMa KPUBUMU.

4) [lobyoBa CTYMiHYACTUX , CTEKOBUX, TOUKOBHUX rpadikiB B Matplotlib.

5) llo6y/10Ba CTOBIYACTUX Ta KPYTOBUX Aiarpam.

6) 3D rpadiku B Matplotlib. [To6yoBa TpuBHUMipHOi MOBEpPXHI.

Tema 10. Po6oTa 3 ¢aitsiamu B Python 2

1) TekcToBi ¢paiiiu. MeToau AJis po60TH 3 daitiaMu.
2) 3anuc iHpopmMariii y TeKCTOBI dpaitin.

3) 3uutyBaHHA iHpopMarii 3 TekcTOBUX dailiiB.

4) Bunsatku B Python. O6po6ka BUHATKIB.

Tema 11. TpaHcnopTHa 3aja4a JIiHiHHOT0 NporpaMmyBaHHS 2
1) KnacuyHe popMysTt0BaHHS TPaHCIOPTHOI 3a/1ayi.

2) MateMaTH4yHa Mo/ieJlb TPAHCIIOPTHOI 3ajaui.

3) MeTo i1 no6y10BU MOYATKOBOTO Ta ONTUMAaJILHOTO PO3B’I3KiB TPaHCIOPTHOI

3ajJayi.

4) lpukaaj ckaaJjaHHSa MaTeMaTUYHOI MoJiesli TpaHCIOPTHOI 3aayi.

Tema 12. [Io6y10Ba NOYaTKOBOT'0 ONOPHOTO MJIaHY TPAaHCHOPTHOI 3aja4i 2
MEeTO/0M IiBHIYHO-3aXiJHOr0 KyTa

1) AnropuTM MeToy MiBHIYHO-3axiZHOTO Ky Ta.

2) TpaHcnopTHa 3a/a4ya MeTO/,0M IiBHIYHO-3aXi/JHOI'0 KyTa — pO3B’f13yBaHHA
NPUKJIALiB.

3) Biok-cxeMa aaropuTMy nNo6yZ,0BY N04aTKOBOT'0 OIOPHOTO IJIaHY METOJ0M
MiBHIYHO-3aXiJHOT'0 KyTa.

Tema 13. [I06yA0Ba NOYAaTKOBOI0 ONOPHOrO MJIaHy TPAHCHOPTHOI 3ajavi 2
MEeTO/0M MiHiMaJ/IbHOI BapTOCTI

1) AnropyuTM MeTOAy MiHiMa/IbHOI BapTOCTi.

2) TpaHcnopTHa 3a/laya METO/,0M HaliMeHII01 BApTOCTi — p0o3B’A3yBaHHS NPUKJIA/iB.

3) Biiok-cxeMa aaropuTMy no6yZ0BU MOYATKOBOTO ONIOPHOIO MJIaHY METO0M

MiHiMaJIbHOI BapTOCTI.

Tema 14. [Io6y10Ba ONOPHOrO IJIAHY TPAaHCHOPTHOI 3aAa4i MmeToaoM Doreis 2

1) Anroputm MeTony PoreJs.

2) TpaHcnopTHa 3aa4ya MeTooM Doresisi — po3B’si3yBaHHS NPUKJIAJIB.

3) Biok-cxeMa aropuTMy nNo6yZ,0BM N04aTKOBOI'O ONIOPHOTO IIJIAaHY METO/I0M
dores.

Tema 15. 3HaxoAKeHHA ONTHUMaJ/IbHOTO IVIaHYy TPAHCIOPTHOI 3aJa4i MeTOAOM 4
noTeHIialiB

1) AnropyuT™M MeTO/y MOTEHIliaiB.

2) TpaHcnopTHa 3a/a4a MeTOAOM NOTeHLiaIiB — po3B’s3yBaHHS MPUKJIAAIB.

3) Bsiok-cxeMa airopuTMy Mo6yZ0BU ONTUMAJIbHOTO IIJIaHY MeTO/I0M OTEHLiaJIiB.

3araJjibHa KIJIbKiCTh roAMH 32

IIpakTH4Hi 3aHATTA
He mepe6aueHo 3a niaaHoOM.

JlaGopaTopHi 3aHATTA

HauionaAbHMit TeXHIYHMI YHIBEPCUTET

Asnzopummu ma komn'romepHi npoepamHi 3acobu . . . . ..
X
«XapKIBCHKUM MOAITEXHIYHUA IHCTUTYT »




TeMu 1ab6opaTOpPHUX POOIT KinbkicTb Barogi
TOAUH koedilieHTH a

Tema 1. CTBOpeHHs THIY KJIaC Ta MOro BUKOPHCTAaHHA Ha 2 1
Python

Po3po6ka Ta peasisanis nporpam 1o CTBOPeHHIO TUIY KJIac 3

aTpubyTaMHU: M0Jisl, KOHCTPYKTOP, METOH, IECTPYKTOP Ta

BUKOPHCTAHHIO WOTO /IJ151 ONUCY 06 EKTIB.

Tema 2. Peastizania npuHouny cnagkyBaHHsa Ha Python 2 1
Po3po6ka Ta peaJiizanisi mporpam 1o CTBOPEeHHIO CylepKJIacy Ta
KJIaciB-Cla/IKOEMIIIB Ha MPUKJIAA] KJIaciB reoMeTpUYHUX Giryp.

Tema 3. PeaJtizania MHOKUHHOTO cIaJKyBaHHA Ha Python 2 1
Po3po6ka Ta peaJizamis mporpam 1o CTBOPeHHI0 MifgKaacy Ha 6asi
JBOX CylepKJiaciB.

Tema 4. Peanisanis nporpamMm 3 BUKOPUCTaHHAM TEKCTOBUX 2 1
¢daiiiiB Ha Python

CTBOpeHHs TeKCTOBOTO daltyy CIUCKY 06'€KTIB i3 3a/JaHUMU

XapaKTepucTHKaMU. Po3po6ka nporpaM 3a aJlrOpuTMOM:

34MTyBaHHA iHPopMauii 3 ¢paiiy; CTBOpeHHS HOBOTO CIUCKY 3a

3aJlaHUM KpUTepPieEM; 3amuc pe3y/IbTaTiB B TEKCTOBUM daila y

BUTJIsA/] Tabuli. BukopucTanHsa Tunis faHux list (ciucok) abo

dict (c/10BHUK).

Tema 5. [Io6yA0Ba NOYATKOBOT0 ONOPHOTO IJIAaHY 2 1
TPAHCNOPTHOI 3a4a4i MeTO0M MiBHiYHO-3aXiJHOr0 KyTa Ha

Python

Pospo6ka nporpamu Ha Python 3a 6J10k-cxeMo10 aqroputmy

no6y/J0BY NOYATKOBOTI'0 OMIOPHOTO MJIaHy MeTO/,0M NiBHIYHO-

3axigHoro KyTa. OpraHisyBaTy 3anuc pe3yJbTaTiB y TEKCTOBUHI

¢aiin. [lepeBipka pe3yibTaTiB HAa TECTOBUX NMPUKJIA1aX.

Tema 6. [Io6yA0Ba NOYATKOBOT0 ONOPHOTO IJIAHY 2 1
TpaHCHOPTHOI 3a4a4i MeToA0M MiHiMaJIbHOI BAapTOCTI Ha

Python

Po3po6ka nporpamu Ha Python 3a 6/10k-cxeM010 aJIropuTMy

no6y/10BH MOYATKOBOTO OMOPHOTO MJIaHy METOA0M MiHiMaJbHOI

BapTocTi. OpraHiayBaTu 3amuc pe3yJabTaTiB y TEKCTOBUMN pai.

[lepeBipka pe3y/sibTaTiB Ha TECTOBUX NNPUKJIALAX.

Tema 7. [Io6ya0Ba ONOpPHOro MJIaHy TPAaHCNOPTHOI 3a4a4i 2 1
MeToAO0M Poresis Ha Python

Po3po6ka nporpamu Ha Python 3a 6/10Kk-cxeMo10 aAropuTMy

no6yZ,0BY NOYAaTKOBOI'0 OOPHOTO IJIaHy MeTogoM Dores.

OpranisyBaTu 3anuc pe3yabTaTiB y TeKcToBUH ¢ait. [lepeBipka

pe3y/bTaTiB Ha TeCTOBUX IPUKJIAJaX.

Tema 8. 3HaxoAKeHH ONITUMAJILHOIO IIJIAHY TPAaHCIOPTHOI 2 1
3ajayui MeTo0M noTeHuiaaiB Ha Python

Po3po6ka nmporpamu Ha Python 3a 6/10K-cXeM010 aJIrOpuUTMy

no6y/I0BH ONTHMAJIbHOTO [JIAaHY METO/I0M MOTeHIlialiB.

OpranisyBaTu 3anuc pe3yabTaTiB y TeKCToBUH ¢aii. [lepeBipka

pe3yJbTaTiB Ha TECTOBUX NMPUKJIaAAX.

3araJibHa KiJIbKiCTb FOAMH 16 "
Sams
i=1
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KoHTpoJibHi po60TH

He nepea6a‘{eHo 3a IIJIaHOM.

CamocTiitHa po6oTa

Jlo camocTifiHOI po60TH BiAHOCUTBCS CaMOCTiliHe ONpaLl0BaHHS TEOPETUYHOI0 Ta NIPAKTUYHOTO
MaTepiasy Ta BUKOHAHHS iHAUBiAyaIbHOTO0 3aB/JaHHA (pPO3paxXyHKOBE 3aB/AaHHA).

Ol'lpaIUOBaHHﬂ TEOPETHYHOIO Ta IPAKTHUYHOI'O MaTepiaJIy

Temu AJ1s1 caMOCTIHHOTO BUBUEHHS KinbKicTb roguH

Tema 1. Peastizania npuHnuny nosaiMmop¢gismy Ha Python 8
Po3po6ka nporpamM no cCTBOpPEHHIO CyNepKJIacy Ta KaaciB-CiaJKOEMIIiB Ha

NPUKIIAJi Ki1aciB reoMeTpUYHUX ¢iryp. Peasnizanis nosiMmopdiaMy 3a 10noMororw

3BEpPHEHHS /10 MeTO/iB Ta MOJiB 6aTbKIBCHKOT0 KJIACY.

Tema 2. Peastizanisa pisHOBUIB MHOXXWHHOTIO clafAKyBaHHA Ha Python 8
TBopui 3aBAaHHS 1O PO3p0oO6Ii MporpaM 3 6araTOpiBHEBUM Ta pOMOOIOAiOHUM

CHaZKyBaHHSM.

Tema 3. 06po6ka maTpuns B Python 3 BukopuctaHHam moaysss Numpy 16

BcraHoBJsieHHs 6i6JioTeyHOro MoAysisi Numpy. BUKOpHUCTaHHS OCHOBHUX METO/IiB
MOJyJidl /11 BAKOHAHHSA olepaliil HaJi MaTpULSIMHU.

Tema 4. [Io6ya0oBa TPUBMMipHUX NOBEPXOHb HA Python 3 BUkopucraHHAM 8
Matplotlib

Po3po6ka aaropuTMy no6yA0BM TPUBUMIpHOI MOBEpXHi: GOpMyBaHHS MacUBiB

koopauHaTHOI ciTky X0Y 3a lonoMororo MeTo/iB array Ta meshgrid

6i6sioTeyHOr0 MoAyJ i1 numpy. Peasizanis nporpamMu BuBeleHHs 300paxKeHH:A

TPUBUMIipHOro rpadika, Hajaro»KeHHs HOro 30BHIIIHbOTO BUT/IAAY 34

JlOIOMOTro10 MeToAiB 6i6aioTeuHoro MmoayJist Matplotlib.

Tema 5. TpaHcnopTHa 3a4a4a JiHIHHOro NporpaMyBaHHS 16

TBopui 3aBAjaHHsA 10 po3po6Ili CKIAJHUX aJITOPUTMIB Ta peasisalii mporpam Ha
Python 3Haxo/A»xeHHsI ONTUMaJIBHOIO [IJIaHY TPAHCIIOPTHOI 3a/adi.

3arasibHa KiJIbKiCTbh TOJUH 56

TeMaTHKa iHAUBIAya/IbHOTO 3aBJAAHHSA

Po3paxyHkoBa po6oTa nepe/ibauae BUKOHAHHS iH/IUBiAyalbHOTO 3aB/JaHHS, sIKe BKJIIDYA€ PO3POOKY Ta
peaJtizaiito nporpaMu po3B’i3aHHS TPAHCIOPTHOI 3a4a4i JIiHIHHOTO MporpaMyBaHHSA Ha aJITOPUTMIYHIT
MoBi Python 3rifHo cBoro BapianTy. [locTaHOBKa 33/jaui Ta nepeJsiik BapiaHTiB po3MilleHi Ha calTi
BianoBigHoro aucranuirinoro kypcy HTY "XIII" 3a nocunaHHaM
https://dlc.kpi.kharkov.ua/mod/assign/view.php?id=33681 .

3aB/aHHS NOBUHHO 6YTH opopMJIeHe Yy BUTJIAAL iIHAUBIIyaIbHOTO 3BIiTY, IKUH MiCTUTb IOCTAaHOBKY
33/layi, aJrOpUTM Nporpamu, TEKCT NPOrpaMu, pe3yabTaTH Y BUTJIAI TeKCTOBUX dailaiB. O6cAr 3BiTY:
10-20 cTopiHOK OCHOBHOI'0O TEKCTY. 3BiT Ma€ 6yTH opopMJIeHHUH BiINOBIHO /10 BUMOT, HABEIEHUX Y
JliTepaTypHOMY pKepesi [2]. 3aBJjaHHS BUKOHYETBCS MPOTArOM HaBYaJbHUX THXKHIB 1 T0JJa€EThCSA Ha
IepeBipKy [0 3aJiKy.

3araJjibHa KIJIbKiCTbh roAMH 16

HedopmasibHa ocBiTa

3m00yBay Ma€ MOXJIMBICTD Mepe3apaxyBaTH OKpeMi TeMHU ab0 KypcC UIAXOM:IPOXO/XKeHHS MpodeciiHUX
KypCiB 44 TpeHiHTiB, OHJIalH-0CBiTH, NpodeciiHUX CTaXXKyBaHb, Yy cpepi, 1110 Bi/jTOBiZa€ HABYATBHUM
LJIAM JUCLUTIiHH.

15 3apaxyBaHHSA HE0OXi/JHO HaZaTu: cepTUdikaT (eJeKTPOHHUN ab0 APYKOBAHHUM) PO MPOXOAKEHHS
KypCy/CTaXXKyBaHHS, OIKC IPOTPaMH TPEHIHTY i3 3a3Ha4YeHHSIM 3MiCTy TeM, 06CATY Ta TPUBAJIOCTI.

HauionaAbHMit TeXHIYHMI YHIBEPCUTET
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PeKoMeH/0BaHi KypCH, TPEHIHI'H, CTA)KYBaHHA

1. [IporpamyBanHA As4 Bcix: ocHoBH Python. https://prometheus.org.ua/prometheus-free/python-
fundamentals-for-everyone/

2. Python: CtpykTypu faHux. https://prometheus.org.ua/prometheus-free /python-data-structures/
3. CS50: Bectyn o mty4yHoro iHTesekTy 3 Python. https://prometheus.org.ua/prometheus-free/cs50-
introduction-to-ai-with-python/

4. BebnporpamyBaHHs 3 Python Ta JavaScript CS50. https://prometheus.org.ua/prometheus-
free/webprogramuvannya-python-javascript-cs50/

JliTepaTypa, HaBYa/IbHI MaTepia/jM Ta iHpopMalLiiiHi pecypcu

1. Koziekc eTUkH akaJieMiYHUX B3aEMOBIIHOCHH Ta Jjo6podecHocTi HanionasnbHoro TexHiyHOTO
YHiBepcuteTy «XapkiBcbkuit [lonitexniunuii [ncrutyT» CYA XII-B3510/1-MP/10.1:2023.
https://blogs.kpi.kharkov.ua/v2 /nv/wp-content/uploads/sites /43 /2024 /04 /Kodeks-etyky-
akademichnyh-vzayemovidnosyn-ta-dobrochesnosti-Natsionalnogo-tehnichnogo-universytetu-
Harkivskyj-politehnichnyj-instytut-.pdf

2. CucreMa cTaHZapTiB 3 opraHisauii HaByasbHoro nponecy. TEKCTOBI IOKYMEHTH ¥ COEPI
HABYAJIBHOT'O IMTPOLECY. 3arasnbpHi BUMoru A0 BukoHaHHs. CT3BO-XII1-3.01-2025.
https://blogs.kpi.kharkov.ua/v2/metodotdel /wp-content/uploads/sites/28/2025/06/STZVO-HPI-3.01-
2025-2.pdf

3. luctaHuiinuii kypcy cucremi Moodle HTY «XIII»
https://dlc.kpi.kharkov.ua/course/view.php?id=1592

4. OcHoBu nporpamyBaHHs. Python. Yactuna 1 [EnekTpoHHUM pecypc]: NiApyYHUK A5 CTY[.
cneniasbHocTi 122 "KoMn'toTepHi Hayku", cnienjianizauii "[Hdopmariifini TexHosorii B 6iosorii Ta
MeaunuHi" / A. B. flkoBenko ; KIII im. Iropst Cikopcbkoro. - EsniekTpoHHi TekcToBi faHHi (1 ¢aiia: 1,59
MoatiT). - KuiB : KIII im. Irops Cikopcekoro, 2018. - 195 c.
https://ela.kpi.ua/server/api/core/bitstreams/dbbe8ff5-11d7-4a92-918c-d1445c3d20a7/content

5. MeTozuuHi BKa3iBKU 10 J1abopaTOPHUX POOIT 3 AUcCHUIIIHK «OcHOBU iHOpPMATUKU» AJIS1 CTYAEHTIB
cnenianbHoCTi 133 «['asiy3eBe MamIMHOOYAyBaHHA» IeHHOI Ta 3a04HO01 GOpPM HaBYaHHS / YKJaJ.

[.B. Koctanuk, O.€. IcTtoMiH. - XapkiB: HTY «XIlI», 2022. -

58 c.https://repository.kpi.kharkov.ua/server/api/core/bitstreams/643d25d5-e660-4a8f-a766-
f0b1f03d83a8/content

6. https://www.python.org/

7. https://docs.python.org/uk/3.13 /tutorial/index.html

8. https://acode.com.ua/lessons-python/

9. https://pythonguide.rozh2sch.org.ua/

10. https: i.org/project/matplotlib

11. https://matplotlib.org/stable/api lot summary.html

12. Matplotlib. https://kKkite.cnu.edu.ua/wp-content/uploads/sites/50/2020/04 /Matplotlib.pdf

13. https://pypi.org/project/numpy/

14. https://numpy.org/doc/stable/user/index.html

Cucrema OLiHIOBAaHHA

[ligcyMKoBa OLliHKa 3 OCBITHBOTO KOMIIOHEHTA BU3HAYAETHCA BiZjIOBiJa/IbHUM JIEKTOPOM 3a TEMaMH,
BU/IaMH 3aHATH, TOWIO BiZMOBiIHO /10 cUabycy i € iIHTErpaJbHOI OLIIHKOIO Pe3yJIbTATiB yCiX BU/IiB
HaBYaJIbHOI Jlisi/IbHOCTI 3l06yBaya BUIoi ocBiTH. [liiIcyMKOBa OIliHKa MOBHHHA Bi/J06GpaXXaTH BCi OL[IHKHU
3a CKJ1a/I0BMMU HaBYaJIbHOTO MPOIeCy 3 ypaXyBaHHSM iX BaroBUX NOKa3HUKIB k:

[IoTOYHUN KOHTPOJIb KoHTpoJibHi po6oTu [nguBigyanbHe [lizcymKoBUM
(1abopaTopHi poboTH), k; (3a HagBHOCTI), k, 3aBJlaHHA KOHTpPOJIb Kk,
(3a HasBHOCTI), k4

0,6 0,0 0,4 -
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https://repository.kpi.kharkov.ua/server/api/core/bitstreams/643d25d5-e660-4a8f-a766-f0b1f03d83a8/content
https://www.python.org/
https://docs.python.org/uk/3.13/tutorial/index.html
https://acode.com.ua/lessons-python/
https://pythonguide.rozh2sch.org.ua/
https://pypi.org/project/matplotlib/
https://matplotlib.org/stable/api/pyplot_summary.html
https://kkite.cnu.edu.ua/wp-content/uploads/sites/50/2020/04/Matplotlib.pdf
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https://numpy.org/doc/stable/user/index.html

CymMa koedilieHTiB NOBUHHA CKJIaAaTH OAUHMLIO: k + k, + k3 + k, = 1.Ilin6ip BaroBux koediIieHTiB

Ni/ICYMKOBOI OI[iHKH 3/1il1CHIOE PO3POOHUK KypCy.
Po3paxyHOK HiZicyMKOBOi OLIiIHKY IPOBOAUTHCSA 32 GOPMYJIOIO:
O=0-ky+K -k,+1 ky+1x-k,,
Je: [I- cepefHbO3BaXkeHa cepe/iHSA OLiHKA 3a NOTOYHUM KOHTPOJIb
/- OLliHKa 32 BUKOHAHHA IHAWBiya/bHOTO 3aBlaHHH,
K- cepe/lHbO3BaKeHa OlliHKA 32 KOHTPOJIbHI po60TH,
ITKk- olliHKa 3a NiICYMKOBUH KOHTPOJIb.
Iy -ay + I, -a,+...+11, - a,

8 r
i=1 ﬂ',!-

Jle:  a; - BaroBui koedinieHT 3a 1abopaToOpHE 3aHATTS.

Kllbl

K=si—
i=1"1
Je:  b: - BaroBui KoedilliEHT 32 KOHTPOJIbHY POGOTY.

)y

[ToTo4Hi OLiHKY 3a KOXHY cki1azoBy (ILK, ,...) IllkaJ1a oniHIOBaHHS
BHUCTaBJIAIOTHCA 3a 100-6a/1bHOIO0 IIKAJIOO 3TiAHO 3 Cyma _ _
o/10XeHHsIM «I1po KpUTepii Ta CUCTeMY OWIHIOBAHHSA - .0 HanionasnbHaonjinKa ECTS
3HaHb Ta BMiHb i IPO PeUTHUHT 3100yBaYiB BUIIOI 90-100  BigMinHO A
ocBiTu» HTY «XTII». 82-89 Jlo6pe B
. . . . 75-81 Jlobpe C
[lizcymkoBa OLiHKa BUCTABJAETLCA BIANOBIAHO /10 6474 P — D
pO3paxoBaHOi O 3 OKPYTJIEHHSM /10 HAUOJIMKYOT0 A -
I[iJIOr0 YKCJIa B Gi/IbITY CTOPOHY. 60-63 BaAOBMEfHO E
35-59 He3amoBisibHO FX
(moTpibHe foAaTKOBE
BHBYEHHA)
1-34 He3apmoBinbHO F
(moTpi6bHe moBTOpHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHMKM i MOJIITUKA KYPCY

31006yBay BUILLO1 OCBITH MOBHUHEH JOTpUMYyBaTHcs «KoJeKcy eTUKM akaJleMiYHUX B3aEMOBI/JTHOCUH Ta
no6podecHocTi HTY «XI1I»: BUABJAATH IUCIUIIIHOBAHICTh, BUXOBAHICTh, JOOPO3UYJINBICTD, YECHICTD,
BianoBimanbHicTh. KoHJiKTHI cuTyalii HOBUHHI BiIKPUTO 06TOBOPIOBATUCS B HaBYAJIbHUX IPymax 3
BUKJIa/laueM, a IPU HEMOXKJIMBOCTI BUPillleHHsI KOHQJIIKTY — JOBOJAUTUCSA 10 BifiloMa CiBpOOiTHUKIB

JVpeKLil iIHCTUTYTY.

HopmaTuBHO-IIpaBOBe 3a6e3ne4yeHHs BIPOBAPKEHHS MPUHIIUITIB aKaIeMivyHOI J06GPOYEeCHOCTI

HTY «XIll» po3miuieHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsA

Cunabyc noroxeHo 30.08.2025

30.08.2025
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