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1. Onuc HaBYAIBHOT JUCHHUILIIHA

HalimenyBanus [any3s 3HaHD, XapakrepucTuka
[Toxa3Hukis CHELIATBHICTh, OCBITHS HABYAJIBHOI JUCUUILTIHU
nporpama, piBeHb Henna ¢popma HaByanHs

BHIIO1 OCBITH

Kinbkicts kpeautis — 7 Bubipkosa aucrumiina

I"any3s 3nanHb

Kinekicts Momynis — 2 .
17 «Enextponika ta

Kinekicte 3MICTOBHMX TEIEKOMYHIKALLii» HaBuaibamii pix:
MOAYJIB — 3
IHMBiTYyabHi 3aBaHHS: . _ 2021/2022

CHGI;'IIM.I)HI.CTL'.; 173 Cemecrp

ABIOHIKa
3-i 4-i
3arasibHa KUIBKiCTh | OCBiTHS mporpama:
roaun: 210 Cucremu aBTOHOMHO] Jlekmii Jlekii
HaBIrarmii Ta

KinbKicTh THXKHEBHX aJlalTUBHOTO 32rox B
FOAWH VIS I€HHOT OPMU | YIIpaBITiHHS JiTalThHUX )
HaBYAHHS: amnaparis Mpaktuuni | Mpakrausi

ayTUTOPHUX — 2.5

CaMOCTIIHOI po6OTH - 16
cTyneHTa — 4. : . JlaGopatopwi | JIa6oparopni
YA ’ PiBeHb BUIIOT OCBiTH: 32 ron
18(SJ0) 100717 — -
(6akaaBpchKuii). CaglooﬁcorTl;ma Ca;‘:ﬁc(;r;:“a
86 ron. 44 rog.
Bun Bun
KOHTPOJIIO KOHTPOJIIO
icuT aud.3amik

Hpumitka:  CuiBBinHomenHs — KimbkocTi TOIMH  ayIUTOPHUX 3aHATH JI0
CaMOCTINHOI 1 MBI Ty anbHOT pobotH cranoBuTh: 80/130.

2. MeTa Ta 3aB1anus HABYAJIBHOI JUCUMILIIHU

Mera BuBueHns — hOpMYBaHHS B CTYNEHTIB 6a30BHX 3HAHE 1 yMiHB,
HEOOXIHUX MpPHU MO6YI0Bi 00’€KTHO-OPiEHTOBAHOTO NIPOrpamMHOro 3abe3neyeHus
I TPOCKTYBAHHA Ta pealizallii CcUCTeM aBIOHIKM, B TOMYy wucli, 3
BUKOPHCTaHHAM 3aC00iB TEXHIYHOTO 30pYy.

3aBIaHHSl — OTpUMaHHS HaBHYOK PO3POOKH 06’ €KTHO-OPIEHTOBAHNX
nporpam 3 rpaiunum intepdeiicom KOpHUCTYBa4a IJId BUKOHAHHs IPOEKTHHX
3aBJaHb NOOYIOBU CHUCTEM aBiOHIKH, SK-OT: IEDKEHEPH] 00UMCIIeHHS, no0ynosa
rpadikiB GyHKIIIH, OTpUManHs Ta 00pobka doTo- Ta B1/1€0-300paXeHb.

KomnerenTtnocTi, aki Ha0yBalOThLCH:
3K 1. 3narnicts 3aCTOCOBYBATH 3HAHHS Y ITPAKTUYHHX CUTYaIIsX.




3K 2. 3natnicts 10 momyky, 00pO6IeHHS Ta aHami3y 1Hdopmarii.

@K 5. 3patHicts po3po6usTH aBIOHIKY JIITaJbHHX arnapariB Ta CUCTEMH
Ha3eMHHUX KOMIUIEKCIB 13 BAKOPHCTAHHSAM IHQOPMALIHHUX TeXHOMOTiif,

@K 6. 3naTHicTs MaTeMaTHYHO OIIUCYBATH 1 MOZIENIOBATH (hi3HuHi IPOLECH B
CHCTCMaX KepyBaHHsI JITAIbHUX allapaTis.

OuikyBaHi pesy1bTaT HaBYAHHS:

IIPH 1 Anantysatucs 1o 3mim Texmomorii npodeciiiHoi  mismbHOCTI,
NIPOTHO3YBATH IX BIUIMB Ha KiHIIEBHIA pe3yJIbTar.

ITPH 2 ABroHOMHO OTPUMYBATH HOBI 3HAHHA B CBOJi OPEAMETHIN Ta
CYMDKHHX — 007acTsX 3  pisHux JUKEpen 1 ehEeKTHBHOTO  PO3BsA3aHHS
CrieLiali30BaHuX 3a1a4 npodeciitnoi JISUTBHOCTI.

IIPH 6 Kputnuno ocmuciroBatd ocHosmi TEOpii, NPUHUUIM, METOAH i
HOHATTS y IPOpECIiHIN TiSIBHOCTI.

[IPH 14 3acrocoByBatu CydacHl iHpOpMaLLiliHi TeXHOMOTiT 115t 3a0e3reyeHHs
(byHKLIOHYBaHHS JTiTaTBEHMX arapariB Ta HA3MHHX KOMILIEKCIB,

IIPH 16 Bmitn onucysatu IHhOpMawiiiHi mporiecH, Mo’ s3amHi 3 aBIOHIKOIO,
aHAII3yBATH iX 3aBaJOCTIHKICTE,

IlpepexBizurn:

IlepenymoBr nis  BUBuYeHHS JIaHOT  JTUCIUTLTIHMU: AnropurMizarnis Ta
pOrpaMyBaHHs: 0a30Bi aITOPUTMH, HABHYKH CTPYKTYPHOTO IIPOrpamyBaHHS,
noOy/0Ba BIIOK-CXEM alIrOpUTMIB, Indopmarnka: 6a30Bi HaBHYKH BUKOPUCTAHHS
MIEPCOHANLHOTO KOMIT'I0Tepa  (3amyck fIporpaMm, 30kpema IHTepHeT Gpaysepa,
pobora 3 daiinamu, cTBOpeHHs Ta PEAaryBaHHs NOKYMEHTY 3a JIOMOMOTOI0
0QicHUX Hporpam).

KopeksiznTnu:
basu nanmx. 3axucr iH(popMarii B cucremax ynpasiians. Komi’orepsi Mepexi Ta
KOIyBaHHS 1H(OpMaIii. MikpokoHTposepn B crcremax YIPAaBIIiHHS.

3. IIporpama HaBYAIbLHOI AMCHHIUTIHN

Monyan 1. Bukopucranusm 6i6miorex byHnkuiii i 06’exTiB MoBH Python pas
BUDIIIEHHS 32/1a4 YyIPABITiHHS TeXHiYHUMM CHCTEMaMMU
3micToBmit Moxyar 1. OcHoem nporpaMyBanHs MoBol Python s

BHDillleHHs] iHJKeHEePHUX 32124

TEMA 1. Bcmyn 00 oucyunninu ma bazosuii cunmaxcuc mogu Python

Mera, npenmer BuBueHHs i 3ajmaui aucuuInnHu. IlepenyMoBH BUHMKHeHHS Ta
PO3BHUTOK 00’ €KTHO-OPi€HTOBAHOIO MAXOJy JI0 IIPOTPaMyBaHHS. ITepma nporpama
Ha Python. InrepaxTusnuii PCKUM TiporpamyBaHHs. IIporpamysanms pexumMy
cueHapito. IneHtudikaropu Python. Kitouosi cnosa. Jlinii Ta BIJICTYIIH.
Komenrapi. Bsenenuss mammx KopucrtyBada. IlpusHaueHHS 3HAYeHb 3MiHHKX.
Crangapti Tanu nmanux. Konepramis Ttuiip  gamux. Ochophj OTIEPATOPH:
apupMeTHUHI  Omeparopw, ONEPATOPH  TOPIBHAHHS, ONepaTopu IIPUCBOEHHS,
noriyHi onepatopu. Ipiopurern oneparopis. B6ynosani ta 6i6nioreuni GyHKIT:



MareMaTH9HI QyHKIIl, QYHKUI] BHMagKOBHX HHCCIT, TPUTOHOMETPUYHI (YHKII],
Marematuuni KoHCTaHTH.

TEMA 2. Poszanyscenns ma yuxnu y Python

Hpuitaarrs pimens. Inctpykuis IF. Inctpyxkuis IF ... ELSE. Inctpykuis ELIF.
Bknageni IF. 3aronosok (header) i tino (suits). Lukn WHILE. IMuxn FOR.
Brnaneni uuknm. nerpykuii ynpaBiiHHS 1ukioM. UML JlarpaMu JisIbHOCTI JIst
BiOOpaKEHHS CKIIaIHHX aJITOPUTMIB.

TEMA 3. @yuxuii ma nocnidosnocmi y Python

Busnauenns ¢ynkuii. Bukmmik (ynxuii. Iepenaya MapaMETPIB 3a NOCHIIAHHSAM Ta
3a 3HAYCHHAM. AprymeHTH (yHKUii. OGOB’S3KOBi ApPryMEHTH. AprymMeHTH 3a
IMEHeM. ApryMeHTH 3a 3aMOBYYBaHHAM. AHOHIMHI (hyHKIIji. IToBepHeHHs 3HAUECHD
3 dynkuil. [no6anbhi Ta moKaTbHI 3MiHHI. Python-nocninosrocri. Cricku (lists).
Koprexi (tuples). B6ynosani dyHKUiT  06po6KH MOCIiTOBHOCTE. Macusu.
bararoBumipni Mmacusu numpy.

Mooynbnui konmpons. Mony:sHa KoHTpOIBEHA pobora 1.

3micToBuii mMomyan 2. Bukxopucranus 00’€KTHO-0PiEHTOBAHOI0 niaxony i
0i0iorex Python qas Po06OTH i3 306pakeHHIMH B CHCTeMax aBiOHiKkH

TEMA 4. Po6oma 3 06’ ckmamu xracig i patinamu

Ormsan  tepminonorii QOIT. CTBOpeHHs Kiacis. CTBOpenEs ex3emmuspis Ta
3HUIIECHHA 00'€KTIB. Hoctyn 10 aTpUOyTIB. ITpuxoByBanHs nanHux. Boynogani
atpubyTH Kiacy. BracTtuBocti (Getters i Setters). Hacninysanns knacis.
IlepesapanTakenns meronis. Ba3ogoi TepeBanTaxeHi Metoau. IlepeBanTtaxenns
oneparopiB. UML niarpamu knacis JUIA BINOOpaskeHHs CTPYKTYpU 00’ €KTHOT
lIporpamu. ®aiinu BBeACHHS / BHUBEICHHSL. Binkpurrs Tta 3akpurrs daiinis.
34nTyBaHHSI Ta 3anmUC aiiis.

TEMA 5. Pospooka epagiunozo inmepgpeiicy Kopucmyeaua ona eizyanizayii
epagixie gynxuiin

IlporpamyBanns rpadiunoro KOPHUCTYBalbKOro  iHTEpdeiicy (Tkinter). Tkinter
BiKeTH. KHomka (Button). Crartuunmii Texct (Label). ITone BBenenns (Entry).
®naxok (Checkbutton). TTonorHo At MamosanHs  (Canvas). Cranpaprui
aTpuOyTH. Yupapiinas TCOMETPUYHOIO KOMIIOHOBKOIO BilKeTiB: pack (),grid (),
place (). Cramnaprti nianorosi mikua. bi6niotexa matplotlib s 00y 1081
rpadikis.

TEMA 6. Bioniomexu ons pobomu 3 homo ma gideo 300paricennamu

Bukopucranus 6i6mioreku Pillow npu 00podLi 306pakeHs. Ilepenik ocHOBHHX
Moy naketa Pillow. Oco6nusocti BUKOPUCTaHHA (QYHKIIN 1 MeTONIB MOJYJIiB
nakera Pillow. ®yuxmii ms BIIKDUTTS, KOIIIFOBAaHHS Ta 30epekeHHs  (aiiis
300paxkeHb. CTBOPEHHS HOBOIO 300paxeHns. OTpUMaHHs iHpopMarii mpo
300pakenHs. IlepeTBopenns 300paxeHb. AnTopuTMHU OpenCV 113 06po6Gku
300paxeHs B Python. Bmemenns i Bi3yanmizauis 300pakeHs i Bineo JAHUX.



IlepeTBOpenns 306paxeHs 3a momoMororo ¢ynkmiii  OpenCV. Anroputmu
inbTpanii 306paxens B GibmioTerni OpenCV. Tictorpamu po3MoIiTy sickpaBocTi
300paxennb. Binapizauis 3o06pakens 3 BIICIKAHHAM 110 THOpOry SCKPaBOCTI.
Apdinni i mpoexrHi TICPETBOPEHHA  300pakeHb. JleTeKTyBaHHs KyTiB Ha
300paKEHHSIX B CHCTEMAX TEXHIYHOTO 30py.

Mooynbnui konmpons. Mozynena koHTpONEHA poGoTa 2.

Moayas 2. Kypcosa po6ora
3microsmii Mogyan 3. Kypcoga podora
TEMA 7. Obpooka 6i0e0-300pasicens 6 cucmemax agionixy 3 MEXHIYHUM 30pOM
Bukonanns 3aBnans kypcosoro npoekTy (cm. Temu npakTuuHmMX 3aHSITh)

4. CTpyKTypa HaBYAIBHOT AMCHHIUTIHY

KinekicTs rogun

3 i @ €HHa (popMma
Hassu 3MICTOBHX MOJYIIB 1 TEM a q) p

y TOMY YHCIi
yCbOTO r
hi§ | na6 1H]T c.p.
1 2 3 4 5 6 7
Mopayus 1

3microBuit moayas 1. OcHosu NporpamyBaHHss MoBow Python g BHpillIeHH S
iHJKeHepHHUX 3a1a4 B CY

Tema IL Beryn no aucnumnniam ta 28 4 0 4 0 20
0a30BMii CHHTAKCHC MOBH Python
Tema 2. Posranyxenns, nuxm y 20 6 0 4 0 10
Python
Tema 3. ®dynkuii Ta
nociinoBHocTi y Python 20 6 0 4 0 14
Monynsumit KOHTPOJIb 2 0 0 0 0 2
Paszom 3a smicmosum modynem 1

74 16 0 12 0 46

3micToBumii Moay.an 2. Buxopucranns 00’€KTHO-0picHTOBaHOIO miaxoay i 6i6miorex Python
LIS PO0OTH i3 300pakeHHsAMHA B aBiamiiinmx TPAHCIIOPTHHUX CHCTEMAaX

TeMg 4, P0u60Ta 3 00’ eKTaMu 24 6 0 2 0 10
KJ1aciB, daitiaMu

Tema 5. Po3poGka rpadignoro

inTepdeiicy kopucryBaua s 23 6 0 4 0 13
Bi3yastizanii rpadikis ¢ynxuiif

Tema 6. Bibmioreku a1st po6oTy 3

X 27 - 0 8 0 15
oto Ta Bizeo 306paxennsMu
Monynbhuit kouTposs 2 0 0 0 0 2
Pazom 3a smicmosum MoOynem 2 76 16 0 20 0 40

L




Moayas 2

3microBnii Mmoxyus 3. Kypcosa pobora

Tema 7. O6po6ka Bineo-
b B aBIaI[IHHUX
igg£2§§§rﬁii cuf:lTeMax 3 50 ¢ 16 0 .
TEXHIYHUM 30pOM
Pazom 3a smicmoeum MoO0ynem 3 60 0 16 0 44
Ycboro roaun 210 32 16 32 130
S. Temu ceminapcbKux 3ansTh
Ne 3/m Ha3ga Temn KinbkicTs
I'OAUH
He 3amnanoBano
6. Temu npakTHYHHUX 32aHATD
Ne 3/11 Hasga remun Kiubk.
rona.
1 O3HalfOMIIEHHS 3 MOKITHBOCTSIMH 6ibmorekn OpenCV {010 2
3aBaHTaXCHHS 3 (airy Bizeo-306pakens
/. I'eomeTpuyni neperBopenus B1J1€0-300pakeH!s 3 daiiny. 2
3 Konboposi neperopenns B1JI€0-300pa)KeHHS 3 Gaiiny. 2
4 O3HalOMIIEHHS 3 MOXKITHBOCTAMH 3aXBarTy 300paXkeHHS 3 BiJIe0-KamepH 2
5 I'eomeTpuyHi nepetBopenus B1ZI€0-300paXkeHIIs 3 KaMepH. 2
6 Konboposi neperopens B111€0-300paXeHHs 3 KaMepH. 2
7 Peanizanist kopuctyBanskoro iHTepdeiicy nporpamu 00poOKH Bineo- 2
300pakeHb
8 ®opmyBaHHS PO3PaXyHKOBO-TTOSCHIOBAJILHOT 3aITHCKHU 2
Pazom 16
7. TeMu J1a60paTOPHUX 3aHATE
" Nes/m Ha3zBa temu Kinbk.
I'OAUH
1 Po3po6ka mporpam a11s MaTeMaTHYHIX 069HCTCHE B Python 4
2 Po3pobka ctpykrypoBanux IPOTPaM 3 PO3TATYKEHHSIM Ta 4
OBTOPEHHIMHU
3 CTpyKTypyBaHHS porpam 3a 10MoMororo byHKITiH 4
4 Peanizanist xiacy i po6ota 3 06'extamu 8
5 Po3spobka rpadiunoro iHTepdeiicy s PO3paxyHKOBUX 3aBJIaHb i 4
1100y10BHU rpadikis
6 Peani3a}1ia KJIACIB, 110 MOJIETIOIOTh €JIEMEHTH 06 "EKTY aBTOMATHYHOIO 8
YIIPABIIHHS
Pazom 32




8. Camocriiina po6ora

Ne 3/m Hasea temn Kubk.
IroauH
1 Tema 1. Ycranoska 1HTepnperatopa Python, BuBYeHHS JOKYMeHTalii 10 20
CTaHAAPTHHUX 0101i0TEK
2 Tema 2. BuBuenns npukianis UML Jiarpam JisIpHOCTI 10
3 Tema 3. PoGora 3 OaraToBHMipHUMH MaCHBaMH, BUBYCHHS JOKYMEHTALTi|

110 6ibmioTexn numpy 16

4 Tema 4. BuBuenns 3acobis no6ynosu UML Jlarpam KJjaci 10
5 Tema 5. Enementu rpacdiunoro iHTepdeiicy koprcTyBaya, BUBYCHHS 5
JIOKyMeHTawji 10 6i6miorek Tkinter, matplotlib,
6 Tema 6. ITigkmouenus 6i6mioTexn Pillow, BuBuenns JOKYMEHTALi 10
6i6miorexu Ilinkmodenns 6i6miorexu OpenCV, BuBueHus JOKyMEHTarlii 15
J10 616mioTekn
7 Tema 7. Buuenus AOKYMeHTalii 1o 6i6miorekn OpenCV, 3allyCK Ta
aHam3 pobOTH mpuKIaiB CKPHIITIiB, eKCIEPUMEHTH 13 pI3HUMH 44
HaJAIITYBaHHSIMH METO/IIB
Pazom 130
9. InquBinyaanni 3aB1anns
Ne 3/m Ha3zBa temu Kinbk.
TI'OIUH
1 He 3ammanoBano -

10. Meroau HaBYaAHHS

IIposenennst aynuropuux JEKIiH, 1abopaTOPHUX 3aHATE, IHIUBI Ty anbHi
KOHCyIbTalii (IIpy He06XiaHOCTI), camocTiiina poboTa CTyneHTIB 3a MaTepianamu,
OnmyOIiKOBaHUMH Kadeporo (MeToquuHe 3a0e3meueHns).

11. Meroau kouTpo.to

IIpoBesenns norouHoro Ta MomymsHOro KOHTPOJIO0, OQOPMIIEHHS Ta 3aXUCT
3BITIB 3 ;1aGopaTopHMX pobIT,  (iHaIbHUI KOHTPOJIb Yy  BHUIJIAMI
JudepeHnifoBaHoro 3aiky.



12. Kpurepii oninoBanns Ta posnozii 6ais, siki oTpuMyIOTH CTYAEHTH
12.1. Po3noain 6axis, siki OTPUMYIOTH CTYJ€HTH

CknagoBi HaBYaAIBHOT bamm 3a ogHe Kinekicts Cymapna
pobotu 3aHATTSA 3aHATh KUIBKIiCTE 6aiB
(3aBnaHHs) (3aB/1aHb)
3 cemecTp

3micToBHHMI Moxyas 1
Po0ora Ha nexmisx 0...1 8 0...8
BuxoHaHH4 i 3axucT 0..10 3 0...30
1a00paTOPHUX  POOIT
[ToTounnii kKoHTpoOIH 0.5 | 0.5
(cepenHiii 6an)
Monynbhuii kontpons | 0...7 | 0...7
3MicToBHMIT MOTyIE 2
PoGora Ha nexmisx 0...1 8 0...8
Bukonanns 1 3axucr 0..10 3 0..30
1a00paTopHUX  pobit
[Torounuii KOHTPOIIH 0..5 | 0.3

cepenHii 6a)
Monynsauit konTpons | 0...7 1 U s
Ycboro 3a cemectp 0...100

4 cemectp

3MicTOBHMIA MoOayJab 3
IToroune oninroBanus | 0.5 8 0...40
Ha TIPAKTHYHUX
poboTax
ITosicHIOBaIEHA 0...15 1 0..15
3ammMcKa 10 KypcoBoi
pobotn
JeMoHcTpanis 0...10 1 0..10
IIporpaMu
ITpe3enTanis 0...10 1 0...10
HomnoBine 0...10 1 0...10
Binnosini Ha nutanns | 0., 10 1 0...10
Ycboro 3a cemecrp 0...100

CemecTpoBuii kKoHTpOIIH (icnuT/3aIiK) NpoBOAUTHCS Y pasi BiIMOBH CTyqeHTA
Bi1 OaJiB MoTOYHOroO TECTYBaHHS i 3a HaABHOCTI JOIYCKY 110 icrury/3amiky. ITix
Hac CKIaaHHS CEMECTPOBOTO iCIHTY/3aTiKy CTYACHT Ma€ MOXIIUBICTb OTPUMATH
Makcumym 100 Gastis.

Biner nns icnuty cknamaerses 3 OIIHOTO ‘TeopeTHaHOro mutanHs (30 Gais),



OZTHOT'O IPpAKTHYHOTO 3aBAaHHA (30 GaniB) i ogHOrO 71aboOpaTOPHOTO 3aBIaHHS, MO
HOTPIOHO BUPIIIUTH MOBOFO Python na ITK (40 Ganis).

12.2. SkicHi kpuTepii oninoBanus

HeoOxinunii obcsar 3uamp s ONICp)KaHHA TIO3UTMBHOI OWIHKH: 0a30Bi
HOHATTS 1 TEPMiHH, 110 BHUKOPHCTOBYIOTbCS B 00’€KTHO-OPIEHTOBAHIH METONOIO
TIpOTpaMyBaHHs; 0a30BUIl CHHTAKCHC Ta OCHOBHI MOMITHBOCT] 6ibmotex Python;
CUHTAKCHUC OIMCAHHS KJaciB i 00 €KTIB MOBOO nporpaMmyBanis Python; ocHoBHi
nosHayeHHs UML niarpawm.

HeoOxiguuit o6car BMming AUISL OJIEP)KAHHSA MO3UTHBHOI OI[IHKHU: BUKOHYBATH
OOYHCIIEHHS, BHKOPHUCTOBYIOUM BOymoBaHi Ta 6i6mioreyni (ynxuii Python:;
PO3pOOJIATH Ta BHKOPHUCTOBYBATH BIIACH] dbyHkuii Ta Kmacw, Hamucami MOBOIO
Python; pospo6usitu nporpamu 3 rpadiuHuM iHTEpdeiicom KOPHCTYBaya MOBOIO
Python; BuxopucroBysatu 6i6niorexu Pillow # OpenCV s s3apantaxenns i
00pobku (oTo- Ta Bi/I€0-300paxeHs; GyxyBaTu AlarpaMu KJaciB Ta akTUBHOCTI
AJIS OTIMCaHHS POrpaMHOi cuctemu B HoTtanii UML.

12.3. Kpurepii ouinoBanns Po0OTH CTyaeHTa mpoTsirom cemecTpy

1. Biaminno (90100 6asiB) BHCTaBASIETBCS CTYEHTY:

1.1 SIxuit TBepno 3Hac: 6a30Bi MOHATTS i [IPUHIIMIIY, 10 BIAHOCATHCS 0
AaucIHILTiHE «O6’€KTHO-OpieHTOBaHE IIPOCKTYBAHHS CHUCTEM aBiOHIKHMY». 3aXUCTHR
BCi J1a6OpaTOpHi 3aBjanHs, KypcoBy poOOTy, BUKOHAB yci MOIymbHi 3aBJIaHHS 3
OIIHKOIO «BiIMIHHO», Mae TBEPAI NMPAKTHYHI HABUYKA HAIHCAHHS IporpaM Ha
Python. BinbHo kopucTyeThes HaBuaBHO0 T4 HayKOBO-TEXHIYHOIO JIITEPATYPOIO 3
NHUTaHk TUCHUILTIHU. Bmie noriuno i witko CKIIaCTH CBOKO BIiJIIOBi b, BUPILIUTH
1abopaTopHe 3aBIaHHS Ta po3pobuTH fiaramy kiacis Ta alarpamy AisapHOCTI.

1.2 3menmienns xinbkocti 6ai B Meskax OLIIHKM MOXIIMBE MPH HETOYHHX
hOpMYMIOBaHHAX y BigMOBiTAX Ha AONATKOBI 3alMTAaHHS, Ki OYIM MOCTaBlIeHi
HEpe HUM.

2. lo6pe (75+89 0aJ1iB) BUCTaBIsIETHCS CTYACHTY:

2.1 SIxmit Mae nmocraTHBO TIIMGOKI 3HAHHS 3 TEOPETHYHOI YaCTHUHU
JAUCUMILIIHA. 3aXHCTHB BCi abOpaToOpHi 3aBIAHHS Ta KypCoBy poOOTy, BUKOHAB
yCl MOJyJIbHI 3aBIAHHS 3 OLIHKOIO «100pe», Mae NPaKTUYHI HABHYKK HaIlUCaHHS
nporpam Ha Python. IlpaBunsho Oyxye miarpamu, #oro BinmoBini He e Y9ITKHMH.

2.2 3MeHIIeHHS KiTBKOCTI GAiB B Mekax OLIHKHM MOXJIUBE TIPH HEMOBHHX
BIANOBIISX Ha TEOPETUYHI a00 MPAKTUYHI 3aITHTAHHS,

3. 3anoBinbHo (60+74 0ayiM) BUCTAB/IsSIETHCS CTYJEHTY:

3.1 Slkuii cnabo Bomonie TCOPETHIHIM MaTepianoMm, Mae MiHIMyM 3HaHb Ta
YMiHb, JIOMYCKAa€ MTOMUIKH Y BUDIIIEHHI 1aGOpaTOPHUX 3aBIAHD. 3aXHUCTHB BCi
abOpaTOpHi 3aBIaHHS Ta KypcOBYy poOOTy, BUKOHAB yci MOTYILHI 3aBJIaHHS, Mae
HE BIICBHCHI NPAKTHYHI HABHYKY HAITHCAHHS nporpam Ha Python.

3.2 3MeHIIEeHHs KiTbKOCTI GANliB B Mexkix OLIHKM MOKJIMBE 33 HETOYH] Ta
HETIOBHI BiIOBI/Ii Ha TeopeTHuHi Ta NIPaKTHYHI 3aITUTAHHS.



Ixana ouiHoBaHus: HanioHaabHa ta ECTS

Omuinka 3a TpaauuiifHO0 mKaIo0
Cyma 6Gaiis
Icnut Hud.3anik
90 - 100 BIZIMIHHO BIJIMIHHO
75 -89 no0pe noope
60 -74 3aJI0BUIBHO 3aJ0BLILHO
0-59 HE3aI0BIJIBHO HE3a]0BIJILHO

13. MeToauune 3a6e3nevenns

1. Koucmekr nexuiif 3 aucnurmmiam «0O06’€KTHO-0pieHTOBaHE MIPOEKTYBaHHS
CHCTEM aBioHikm». 2021 p.

2. Cnalinn 3 mpeseHTaLissMU JeKIiiHUX MatepiamB 3 aucuMIutiau «O6’eKTHO-
OPIEHTOBAHE NIPOEKTYBAHHS CHCTEM ABIOHIKID). 2021 p.

3. MeTtonuuHi BKa3iBKH i 3aBmaHHS M0 BUKOHAaHHS JAa0OpPATOPHUX pOGIT 3
JTUCIUIITIHK «O0’€KTHO-OpieHTOBaHE TPOEKTYBAHHSA CHCTEM aBioHikm». 2021 p.

4. MeTouaHi BKa3iBKY i 3aBIAHHS 10 BHKOHAHIS KypcoBoi pobotu. 2021 p.

[locunanns na Metomuumni Marepiaiu y cucteMi Mentor:
https://mentor.khai.edu/ course/view.php?id=303 1#section-3

14. PexomenoBana Jireparypa

basosa

1. OcHoBr m06yn0BY CyyacHUX MOBLTEHMX CHUCTEM TEXHIYHOTO 30py : HaBW.
noci6. Y. 1. O6pobaenns 300paxkeHs i Bineomanux / JI. O. Kpachos, K. IO.
Hepraqos, C. B. Barincbkuii, €. B. [Isiska, — Xapkis : Ham. aepokocum. yH-T
iM. M. €. XKykoBcbkoro «Xapki. aBiail. i-», 2018. — 104 c.

2. OcHOBM NOGYNOBH CY4acHHX MOGLILHMX CHCTEM TEXHIYHOTO 30py : HaBW.
noci6. Y. 2. O6pobnenns 300pakeHs 1 Bineomanux / JI. O. Kpachos, K. 1O.
Hepraqos, C. B. Barincekuii, €. B. [Isiska. — Xapkis : Ha. aepokocwm. YH-T
iM. M. €. XXykoBcrkoro «XapkiB. aBiarl. iH-T», 2018. — 92 ¢.

3. I'aBpunenko O.B., l'aBpunenko O.I. 06 "€KTHO-OPIEHTOBAHMH aHATi3 i
porpaMyBanus: Hap4u. mociGHuK 10 KypcoBoro npoekTyBanHs. X: Harr.
d€POKOCM. YH-T «XapK. aBiall. iH-T», 2007. — 62 c.

4. Summerfield, Mark. Programming in Python 3 : a complete introduction to
the Python language — Pearson Education, Inc. - 2010. — 644 p.

5. Alexander Mordvintsev, Abid K. OpenCV-Python Tutorials
Documentation. Release 1 —2017. — 273 p.



6. The Unified Modeling Language user guide second edition/ G. Booch,
J. Rumbaugh, I. Jacobson. — Addison-Wesley. — 2005. — 496 c.

Jonomixna

1. Booch G. et al. Object-oriented analysis and design with applications. 3rd
edition. — Addison-Wesley, 2007. — 717 p.

2. TlporpamyBaHHs uYMCIIOBHX MeTOiB MoBOIO Python : migpyu. / A. B.
Anicimos, A. 10, Hopomerxko, C. ]I, IToropinuii, 5. FO. Hoporuii ; 3a pen.
A. B. Amicimopa. — K. : Bupasuumao-nomnirpadiguuii ueHtp "Kwuiscekuii
yHiBepcutet", 2014. — 640 .

3. Kpenesna A.TI. Python Y IpHUKiIanax 1 3amayax. Yactuna |, CrpykrypHe
liporpamyBants HaBuanbHuit nocibHuMK i3 aucrmminm "Indpopmaruxa Ta
nporpamyBanus" — K.: BITI] "Kuiscbkuii Yuisepcurer", 2017. — 206 c.

15. Inopmaniiini pecypcu

1. Caiit xadempu 301: http://k301.khai.edu/

2. Odiniianii caiir Python: http://python.org

3. YkpainomoBHuii pecypc 3 Python:
h@://programming.in.ua/programming/python/ZOO-curs-pvthon.html

4. lokyMmenranis momuo Pillow: http://pillow/readthedocs.org/

5. HoxymenTauis mogo OpenCV: http://docs.opencv.org




