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4. Onuc HABYAIBLHOI AHCHHILTIHN

HaiiMenyBanus ["any3b 3HaHb, XapakTepucTHka
[Tokazuukin CreialIbHICTh, OCBITHSA HaBYAJIBLHOI TUCLIMILTIHH
nporpama, piBeHb Henna ¢popma naByanus

BHIIIOT OCBITH

KinbkicTs kpeauris — 7 Bubipkosa aucuumniina

KinbkicTs Moy — 2 ["any3b 3HaHbL
— : 27 «Tpaucropm % e,

KinbkicTs 3MICTOBHX P P Hasuaabunii pik:

MOAYJIB — 3

[HMBINyabHI 3aBJAHES: | Crepianshocti: 272 2022 /2023
«ABiaLTHUH Cemecrp
TPAHCIOPT» 3-ii 4-ii

3arajibHa KiIbKICTB | OCBiTHI nporpamu:

roaun: 210 [HTeneKkTyanbHi Jlekuii Jlexuii

TPAHCIIOPTHI CHCTEMH

KuibKICTh THAKHEBHX

R 32roxu. -
FOJIMH JUIS ICHHOT (hopMu

HaBYaHHS: Ipakruuni | Tpakruuni

ayIMTOPHUX — 2,5

caMocCTiHHOT po6oTH — 16
_ . ) Jladoparopui | Jladoparopui
crynenra — 4,1 PiBeHb BHILOT OCBITH: 3 2pr011 P paTop
nepuii L -
(OakanaBpChKMiA). Ca;::ﬁc:::ua Ca;::)ﬁc:;:m
86 roj. 44 ron.
Bun Bua
KOHTPOJIIO KOHTPOJIIO
ICTTUT and.3anik

IIpumirka: CniBBIIHOMIEHHS KUIBKOCTI  T'OJMH  QyJIMTOPHUX  3aHATH  JIO
caMOCTIiHOI 1 iHAMBIAYyanbHOT poboTH craHoBUTh: 80/130.

2. Mera T4 3aBJIaHHsA HABYANBHOI JMCUMILIIHH

Mera BHBYEeHHSI — (OPMYBAaHHS B CTYJACHTIB 0a30BHX 3HAHb I yMiHb,
HEOOXIIHUX 1PH 1100Y/10BI 00 €KTHO-OPIEHTOBAHOTO MPOrPAMHOIO 3a0e3ICUCHHS
JUIs  TIPOCKTYBAHHA Ta peaizallii aBialliiiHMX TPAHCTIOPTHHX CHCTEM, B TOMY
YHCII, 3 BAKOPHCTAHHAM 3aC00iB TEXHIYHOIO 30pYy.

3aBaaHHA — OTPHMAHHA HABHYOK pO3POOKH 00 €KTHO-OPIEHTOBAHMUX
nporpaM 3 rpadiunuM inTepdeiicoM KOPHCTYBaya Ui BMKOHAHHS MPOCKTHHX
3aBJiaHb 1OOYJOBM  aBiallilHUX TPAHCIOPTHUX CHCTEM, HK-OT: IHXKEHEpHi
obunciienns, nodynora rpadikis (yHKIiH, oTpuMaHHs Ta 006pobka (oTo- Ta
B1/1€0-300pakeHb.



KommnerenTHocTi, siki HabyBaloThCH:

3K 1. 3naTHiCTb 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CHTYAIIisX.

3K 2. 3paTHicTh 10 monIyky, 06po6ieHHs Ta aHali3y iHpopMarrii.

@K 5. 3narhicTs po3po6iATH aBiOHIKY JHTANIBHHX almapaTiB Ta CHCTEMH
Ha3eMHHUX KOMILIEKCIB 13 BAKOPHCTAHHAM iH(POPMALiHHUX TEXHOIOTIH.

®K 6. 31aTHICTh MaTeMAaTHYHO OMHMCYBATH i MOZAENIOBATH (i3HUHI IPOLIECH B
CHCTEMaxX KepyBaHHS JIITAJIbHUX alaparis.

OuikyBaHi pe3y/IbTaTH HABYAHHS

IIPH 1 Apantysathcs 1m0 3MiH TexHomoriii mpodeciiiHoi misutbHOCTI,
MPOTHO3YBATH iX BIIIUB HA KIHIIEBUH pPe3yJIbTaT.

IIPH 2 ABTOHOMHO OTpMMyBaTH HOBi 3HaHHS B CBOill NpeaMeTHiHl Ta
CYMDKHMX O0NacTsX 3 pisHHX Jokeped Ui  e(pEeKTMBHOIO  PO3B‘S3aHHS
crieniagizoBaHuX 3a/1a4 NpodeciiiHol AisuIbHOCTI.

[IPH 6 Kputuyno oCMMCIIOBATH OCHOBHI TE€Opii, NPUHIMUIIK, METOAM i
TIOHATTS Y TpodeciitHii TIsITBHOCTI.

ITPH 14 3actocoByBatu cyuacHi iHdopMalliifHi TeXHOIOTIT A1 3a0e3neueHHs
(yHKIIIOHYBaHHS JTITATBHUX aNapaTiB Ta HA3EMHUX KOMILIEKCIB.

[IPH 16 BwmiTtu onmucyBaTtu iHpopMauiiiHi mporecy, noB’sa3aHi 3 aBiOHIKO,
aHaJI3yBaTH iX 3aBaJJOCTIMKICTB.

IIpepexBizuTn:

IlepeqyMoBH Juii BHMBYEHHS JaHOI JWCUMIUIIHM: AJropuTMisaiis Ta
nporpaMyBaHHs: 0a30BI aJrOPUTMM, HABUYKH CTPYKTYPHOTO MPOrpaMyBaHHS,
no0ysoBa OJIOK-CXeM anropuTMiB. IHpopmartika: 6a30Bi HABUYKH BUKOPHUCTAHHS
MEPCOHANILHOIO KOMII'KOTEpa  (3amyck IporpaMm, 3o0kpema IHTepHeT Opaysepa,
pobora 3 aiinamMu, CTBOPEHHS Ta peNaryBaHHS JOKYMEHTY 3a JOIOMOTOO
o(icHUX mporpam).

KopexsizuTtu:
basu nanux. 3axuct indopmanii B cucreMax ynpasiinas. KoM otepHi Mepexi Ta
KoqyBaHHs 1H(popMarii. MiKpOKOHTpOJIEpH B CHCTEMAX yIPaBIiHHS.

MixaucuMIIiHAPHI 3B’ SI3KM:

[IepenyMoBH 11 BUBUEHHS JAHOT JTUCIMTLIIHU:
AJnropuTMizalis Ta IporpaMyBaHHs: 0a30BiI aITOPUTMH, HABUYKU CTPYKTYPHOTO
nporpamyBaHHs, 100y/10Ba O10K-cxeM anropuTmiB. [HopMmaTHka: 6a30Bi HaBHYKH
BUKOPHUCTAHHS NEPCOHATBHOIO KOMIT'I0TEpa (3amyck mporpam, 3okpeMa InTepHer
Opaysepa, pobota 3 (ailmamu, CTBOpPEHHS Ta peJaryBaHHs JIOKYMEHTY 3a
JIOTIOMOTO010 0(DiICHUX MpOorpam).

Jlucuuniiza miaTpuMye HaCTyIHI KypCH:
basu nanunx. 3axuct iHpopmauii B cucremax ynpasiiHasa. KoM’ rorepHi Mepexi Ta
KOJyBaHHA 1H(GopMauii. MiKpOKOHTPOJIEPH B CHCTEMAX YIIPaBIIiHHS.



3. IIporpama HaBYAJbHOI JHCHMILTIHHA

Monyas 1. Bukopucrannsam 6iomiorex pynkuiii i 06’exTiB MoBH Python mius
BHpileHHs 3224 YIPaBJIiHHA TeXHIYHHMH CHCTEeMaMHu

3micToBuii moayns 1. OcnoBM mnporpamyBanHs moBolo Python s
BHUPilleHHS iHKEHEPHUX 32124

TEMA 1. Bemyn 00 oucyunninu ma 6azosui cunmaxcuc mosu Python

Mera, npeaMer BMBUEGHHS 1 3aja4i JUCUMILTIHU. IlepeyMOBM BMHUKHEHHS Ta
PO3BHTOK 00’ €KTHO-OPIEHTOBAHOIO MiAXOY 10 IporpamysauHs. [lepiua nporpama
Ha Python. IurepaxktuBhuii pexxum nporpamysanus. IIporpamyBanHs peXKUMY
cueHapito. Inenrtudikaropy Python. Kimowosi crmosa. Jlimii Ta BigcTymm.
KomenTapi. BBeneHHs paHux kopucTyBada. [Ipu3HAueHHS 3HAYEHb 3MiHHHX.
Cranpapthi THnu Jgawux. Komsepramis TmiiB nanux. OCHOBHI omepartopw:
apu(pMeTHYHI OIEpPaToOpH, ONEPaTOpH MOPIBHAHHSI, ONEPATOPH TMPHCBOEHHS,
noriyni oneparopu. Ilpioputetn onepatopis. Boynosani ta 6i6mioreuni ¢yHKIii:

MareMatuuHi QyHKiii, QyHKUIl BUMAAKOBUX 4HCEN, TPUTOHOMETPUYHI (DYHKII.
MareMaTu4yH1 KOHCTAHTH.

TEMA 2. Poszanyscenns ma yuxiu y Python

[puiiasarrs pimiens. Incrpyxuis IF. Inctpykuis IF ... ELSE. Iucrpykuis ELIF.
Bxnazeni IF. 3aronosok (header) i Timo (suits). Iluxn WHILE. Lluxn FOR.
Bxnazneni uuknu. Inctpykuii ynpasniaas uukiaom. UML niarpamu gisnsHOCTI A58t
BI1IOOpaKEHH:A CKIJIAJHUX aJITOPUTMIB.

TEMA 3. @ynukuyii ma nocniooenocmiy Python

Busnauenns ynkuii. Bukmik ¢ynkuii. [Tepenaya napaMeTpis 3a nmocuiiaHisM Ta
3a 3Ha4eHHsAM. AprymeHTH (QyHkuii. OOGOB’S3KOBI apryMEeHTH. APryMEHTH 3a
IMEHEM. APryMEHTH 3a 3aMOBUYYBaHHSIM. AHOHIMHI (yHkuii. [ToBepHeHHs 3HaueHD
3 (ynxuii. I'mobansHi Ta nokanbHi 3MiHHI. Python-nocminosuocti. Crincku (lists).
Koprexi (tuples). BOynoani ¢yHkmii 00poOKH mociigoBHOCTEH. MacusH.
bararoBumipHi MacuBu numpy.

Mooynbnuit konmpons. Mojynsna KOHTpoJIbHA poboTa 1.

3micTroBuii Moayab 2. BUKOpHCTAHHS 00’ €KTHO-OPiEHTOBAHOIO MiAXOAYy i
0ibmiorex Python nyst po6oTu i3 300paxkeHHsIMH B aBial[iifHUX TPAHCIOPTHHX
cucremMax



TEMA 4. Poboma 3 06’ekmamu knacis i paiinamu

Ornsin tepminonorii OOIL. CtBopenHs kiaciB. CTBOpeHHS EK3EMIUIPIB  Ta
3HMIICHHS 00°ekTiB. JlocTyn no atpuGytiB. IlpnxoByBanns namux. B6ynosai
aTpuOytn Kkmacy. Bnactusocti (Getters i Setters). HacmimyBanus kiacis.
IlepesaBanraxenns meTois. ba3oBoi mepeBantaxeni meronu. IlepeBaHTaeHHs
onepatopiB. UML niarpamu kmaciB aist BinoOpakeHHs CTPYKTYpH 00 €KTHOI
nporpamy. ailin BBeJEHHA / BUBENCHHS. BigkpuTTs Ta 3aKkpuTTs (aiinis.
34MTyBaHHS Ta 3anuc (aiis.

TEMA 5. Pospodka cpagpiunozo inmepgpeiicy xkopucmysaua ona eizyanizauii
2pagikie pynxyin

llporpamyBanHs rpadiuHoro kopucTyBaubkoro inrtepgeiicy (Tkinter).Tkinter
BijukerH. KHonka (Button). Craruunnii tekct (Label). Tlone BBenenns (Entry).
®naxok (Checkbutton). TlomotHo mist mamoanHs (Canvas). Craupaprhi
atpuOyTH. YTIpaBIIiHHA FE€OMETPUYHOI0 KOMIIOHOBKOIO Bimkeris: pack ().grid (),
place (). Cranmapthi nianorosi BikHa. bibniotexka matplotlib mns no6ymosu
rpadikis.

TEMA 6. bioniomeku ona pobomu 3 ghomo ma eideo 306parcennamu
Bukopucrannsa 6i6miorexu Pillow npu o6pobui 306paxkens. Ilepenik ocHOBHUX
monyniB nmakera Pillow. OcobnuBocTi BUKopucTaHHs GYHKIIN i METOIIB MOIYIIiB
naketa Pillow. ®yukuii 118 BiIKpUTTS, KOINIOBAaHHS Ta 30epexeHHs (aiinis
300paxeHb. CTBOpeHHs HOBOro 300paxeHHs. OtpuManHs iHpOpMaLii mnpo
300paxenHs. IlepetBopenns 300paxens. Anroputmu OpenCV mius 06poOku
300paxkeHs B Python. BBenennst i Bizyamizaiis 300pakeHb 1 Bifeo JaHMX.
ITeperBopenns 300paxeHp 3a ponomoror ¢yHkuii OpenCV. Anropurmu
¢inpTpanii 306paxens B 6i0mioreni OpenCV. I'ictorpamMu po3noiny sCKpaBoCTi
300pakeHb. biHapizanis 300paxeHb 3 BIJCIKAHHSIM 110 TOPOTY SICKPABOCTI.
AddinHl 1 nNpPOEKTHI NepeTBOpeHHs 300paxeHb. JleTeKTyBaHHsA KyTiB Ha
300pa)KEHHSIX B CUCTEMAaX TEXHIYHOTO 30DY.

Mooynvnuii konmpoas. MoyiibHa KOHTPOJIbHA poOOTa 2.

Mopayas 2. KypcoBa podora

3microBuii Moay.s 3. KypcoBa podora

TEMA 7. Obpobka gideo-300pasricenv ¢ agiauiliHux mpaHcROPMHUX CUCHIEMAX
3 MEeXHIYHUM 30pOM.
BukoHaHHs 3aB/1aHb KYpCOBOTO NMPOEKTY (cM. TeMH MpakTHYHUX 3aHSATH)



4. CTpyKTypa HaBYAJIBHOI THCHHUTLIIHHA

Ha3zeu 3MicTOBUX MOJYIIIB 1 TeM

KinpkicTs roaun

neHHa popma

y TOMY YHCII1
yCbOT0O .
1 1 1ab 1H]L e.p.
1 2 3 - 5 6 7
Moayus 1
3microsmii  moayns 1. OcHoBM mnporpamyBaHHs MoBow Python jaas Bupimenus
inkeHepuux 3agau B CY
Tema 1'., Beryn o aucuummuting ta 28 4 0 4 0 20
6azoBuii cuntakcuc mou Python
Tema 2. PosranyxeHHs, HUKIH Y 20 6 0 4 0 10
Python
Tema 3. @dynkuii Ta
nocninoBHocti y Python 20 6 0 4 0 14
MonynsHuii KOHTpPOIL 2 0 0 0 0 2
Pazom 3a smicmoeum mooynem 1
74 16 0 12 0 46

3micToBuii Moayb 2. BUKkopucTaHHs 00’€KTHO-0picHTOBaHOrO mMiaxoay i 6i6aioTex Python
A1 poGOTH i3 300pakeHHIMH B aBialiiiHUX TPAHCHOPTHHX CHCTEMAX

Tema} 4. PofSOTa 3 00’ exTamMu 24 6 0 8 0 10

KJ1aciB, (aitnamu

Tema 5. Po3poOka rpadiunoro

iHTepdeiicy KopucTyBaya 1/1s 23 6 0 4 0 13

Bizyanizauii rpadikiB GyHKIIH

Tema 6. B¥6J'IIOTCKPI JU1st poOOTH 3 27 4 0 ] 0 15

¢doTo Ta Bijieo 300pakeHHIAMHU

MonaynbHUI KOHTPOITh 2 0 0 0 0 2

Pazom 3a 3smicmosum mooynem 2 76 16 0 20 0 40

Moayus 2
3microBuit moay.as 3. Kypcosa podora

Tema 7. O6pobka Bigco-

300pakeHb B aBlallifHUX 60 0 16 0 0 44

TPaHCTIOPTHUX CHCTEMaX 3

TEXHIYHUM 30pOM

Pazom 3a smicmosum mooynem 3 60 0 16 0 0 44

Yeboro roaun 210 32 16 32 0 130

5. Temu ceMiHApCHKHX 3aHATH
Ne 3/m HazBa temu KinekicThb

T'OOUH

He 3armuianoBano




6. Temu npakTHYHHUX 3aHATH

Ne 3/m

Hasga temu

Kinek.
TOJI.

O3HalioMIIeHHS 3 MOKJIMBOCTSIMH 6i6mioTexu OpenCV momo
3aBaHTaXEHHs 3 (ailny Bineo-300pakeHb

['eomMeTpuyHI IEPETBOPEHHS Bile0-300paXKeH s 3 (aiiy.

KonbopoBi neperBopeHHs Bieo-300paxenHs 3 daitny.

O3HaiioMIIeHHs 3 MOXKITMBOCTSMH 3aXBaTy 300paKeHHs 3 BiJe0-KaMepu

I'eoMeTpHYHI NEPETBOPEHHS BiIc0-300pakeHHs 3 KAMEPH.

KonbopoBi nepeTBopeHHs Bi1e0-300pakeHHS 3 KAMEPH.

Peani3anis KopucTyBaubKoro inTepdeiicy nporpamu 06pobku Bineo-
300paxeHb

NN N NN

oo NN (Wibd

(DOpMyBaHHﬂ p03an)’HKOB0-HOﬂCHXOBaJ]bHOT 3aIlluCKH

Pazom

16

7. Temu ;1a00paTOPHUX 3aHATH

Ne 3/m

HasBa temu

Kinek.
TOJIUH

Po3pobka mporpam Juist MaTeMaTHYHUX 00uKciieHs B Python

N | —

Po3po0Oka CTpyKTYpOBaHUX MPOTPaM 3 PO3TATYKEHHIM Ta
TIOBTOPEHHSIMHU

CrpyKTypyBaHHS [Iporpam 3a J0MoMoror ¢yHkIii

AW

Peanizauis kinacy i po6ota 3 06'ekTamu

(9]

Po3pobka rpadiunoro inTepdeiicy s po3paxyHKOBHX 3aBJIaHb i
noOya0BHU rpadikis

A oo B

Peanizanis x1acis, 110 MOZIEIIOIOTh €IEMEHTH CHCTEMH 300py Ta
nepelaBaHHs TelneMeTpryHol iHdopmarii

Pasom

32

8. Camocriiina pobora

Ne 3/in

Ha3sBa tremu

Kinbk.
TOJIUH

Tema 1. YcranoBka iHtepnperatopa Python, BuBUeHHS JOKyMeHTAMiT 110
CTaHJapTHUX 0i0mioTek

20

(o]

Tema 2. BuBdenns npuknanis UML aiarpam 1isasHOCTI

10

W

Tema 3. PoGora 3 GaraTOBUMIpHUMH MacHBaMH, BUBUEHHS JOKYMEHTAIIi1
10 6i6ioTexkH numpy

16

Tema 4. BuBuenns 3aco6iB nodynosu UML niarpam knacis

10

| B

Tema 5. Enementu rpadiunoro inTepdeiicy kopuctyBada, BAUBYECHHS
npokymeHTai 1o 6i6iiorek Tkinter, matplotlib,

15

(o)}

Tema 6. Iligxmouenns 6i6miorexu Pillow, BUBYeHHS TOKyMeHTALIT 10
616morexu Iligxmodenns 6i6nioreku OpenCV, BUBUEHHS TOKYMEHTALlii 10
610110TEKH

15

Tema 7. Buuenns poxymenrauii 1o 6i6miorexku OpenCV, 3anyck Ta aHami3
pobOTH MPUKITAIB CKPUNTIB, EKCIIEPUMEHTH 3 PI3HUMH HAI2IITYBAHHAMU
METOJliB

ot

Pazom

130




9. InauBinyajbHi 3aB1aHHSA

Ne 3/ Haszga temu Kinbk.
TOIUH

1 He 3ammanoBano =

10. MeToau HAaBYAHHS

[IpoBeneHnst ayaMTOPHMX JIEKIiH, JIAOOPATOPHHUX 3aHATh, IHAMBILyaTbHI
KOHCYJIbTallli (TP HEOOXIHOCTI), caMOCTiHHa pobOTa CTYJEHTIB 3a MaTepiaaamy,
ony0I1KOBaHUMH Kadeaporo (MeToJMYHE 3a0e31eUYeHHs ).

11. Meroau KOHTPO.IIO

IIpoBeieHHs IOTOYHOIO Ta MOJYJIBHOTO KOHTPOIO, OOPMIIEHHS Ta 3aXHCT
3BITIB 3 slabopaTopHuX  poOiT,  GIHAIBHUA  KOHTPOJAL Yy  BUIUISII
nudepeHLIHOBaHOTO 3aTIKYy.

12. Kpurepii oniHiOBaHHs Ta po3noiJ 6aiB, IKi OTPUMYIOTH CTYJAEHTH
12.1. Po3noai 0aJiiB, iIKi OTPUMYIOTH CTY/AEHTH

CknanoBi HaBuanbHOi | banwm 3a ogHe Kunekicts Cymapha
pobotu 3aHATTA 3aHATH KIJIBKICTH OaJtiB
(3aB1aHHSA) (3aBOaHb)
3 ceMecTp
3MicToBHME MOaYJIb 1
PoGoTa Ha JeKIisx fl...1 8 0...8
BukoHaHHS 1 3aXUCT 0...10 3 0...30
1abopaToOpHUX PoOIT
[ToTouHUI KOHTPOIH 0.5 1 0.5
(cepenniii 6an)
Moaynsnuit kouTpoas | 0...7 1 0...7
3MicTOBHUEH MOYJIb 2
Po6oTa Ha nekuisx Uizsl 8 0...8
BukOHaHHS 1 3aXUCT 0..10 3 0..30
1a00paTOPHUX POOIT
[ToTo4yHMIT KOHTPOJIb 0..5 1 3 e
(cepenniit 6ai)
Moaynsauit koHTposs | 0...7 1 |
Ycboro 3a cemectp 0...100
4 cemecTp
3MicToBHMIE MOAYJIBb 3
[Toroune ouintoBanus | 0...5 8 0...40
Ha TIPAKTUIHUX
poboTax




[TosicHiOBaIEHA 0...15 1 0..15
3anucka 10 KypcoBoi

poboTu

JlemoHcTparis 0...10 1 0..10
nporpamu

ITpe3enranis 0...11) 1 0...10
JlomoBigs .10 1 0...10
BigmoBial Ha nutagags | 0...10 | 0...10
Ycboro 3a cemectp 0...100

CeMecTpoBHii KOHTPOIIb (ICIUT/3alliK) MPOBOJUTHCS Y pasi BiIMOBH CTYEHTA
BiJl OasiB MOTOYHOTrO TECTYBAaHHS i 3a HAABHOCTI JONYCKY J0 icruty/3amiky. ITix
Yac CKJIAJI@HHS CEMECTPOBOTO ICIMTY/3aIIKY CTYAEHT MA€ MOKIIMBICT OTPUMATH
MakcumyM 100 Gauis.

Buler s icnuty CkilagaeTbes 3 OAHOTO TeopeTHYHoro nuranHs (30 Gauis),
OJIHOTO NPAaKTH4YHOrO 3aBAaHHs (30 6aniB) 1 0IHOTO J1AOOPATOPHOTO 3aBJAAHHS, LI0
noTpioHo BUpIiUTH MOBOO Python na 1K (40 Ganis).

12.2. SIkicHi kpuTepii olliHIOBAHHS

HeoOxinuuid oOcsAr 3HaHb OIS OJEpIKAaHHS TO3MTHUBHOI OLIHKHM: 0a30Bi
MOHSATTS 1 TEPMIHH, 110 BUKOPUCTOBYIOTHCS B 00 €KTHO-OPIEHTOBAHINA METO0JIOTI]
nporpamMyBaHHs; 0a30BHI CMHTAKCUC Ta OCHOBHI MOXIMBOCTI 0ibmioTek Python;
CHHTAKCUC OINMCaHHs KJIACiB 1 00’€KTiB MOBOMW MporpamyBaHHs Python; ocHoBHi
nosHayeHHss UML niarpam.

HeoOx1aHui 00cAr BMiHb JUIS OJEPXKAHHSA MO3UTUBHOI OLIIHKU: BUKOHYBATH
O0uMCIICHHS, BHMKOPUCTOBYHOUM BOynoBaHi rTa 0i0mioTeuni ¢yHkuii Python;
pO3pOOIISITH Ta BUKOPUCTOBYBATH BJIACHI (PYHKIIT Ta KJacH, HAIMCaHI MOBOKO
Python; po3pobusatu nporpamu 3 rpadidyHuM iHTEpEHCOM KOPHUCTYBaya MOBOKO
Python; BuxopuctoByBatu 6i0mioreku Pillow i OpenCV juis 3aBaHTaXeHHS W
00pobku ¢oTo- Ta Bineo-300paxkeHb; OyayBaTH JiarpaMu KJIaciB Ta aKTHBHOCTI
IUIsL OTIUCaHHS MPOrpaMHoi cucteMu B HoTauii UML.

12.3. Kpurepii oniHI0OBaHHS po0OTH CTY/IeHTa IPOTATOM CeMecTpy

1. BigminHo (90100 6aniB) BUCTABJISETHCSA CTYAEHTY:

1.1 Sxuii TBepAO 3Hae: 0A30B1 MOHATTS 1 MPUHIUIIM, 1110 BiJHOCATHCH JI0
JuciMIuiiEg «O0’€KTHO-OpIEHTOBAHE TPOEKTYBAHHA aBialllfHUX TPaHCIOPTHUX
cucTeM». 3aXUCTHUB BCl JaOOpaTOpHI 3aBAaHHS Ta KypCOBY po0OOTYy, BUKOHAB YCi
MOJyJIbHI 3aBJAHHSI 3 OIIIHKOI «BIIMIHHO», Ma€ TBepJi TNMPaKTUYHI HABHUYKH
HanucaHHa rnporpam Ha Python. BiibHO KOpUCTYeThCs HaBUaIbHOIO Ta HAYKOBO-
TEXHIUHOIO JITEPaTypor0 3 MUTaHb AUCHMILUTIHUA. BMi€ JIOTIYHO i YITKO CKJIACTH



CBOIO BIZIOBIb, BUPIUINTH 1a0OpAaTOPHE 3aBIAHHS Ta PO3POOUTH JiaraMy KiaciB
Ta Jlarpamy AisUIbHOCTI.

1.2 3MeHIeH s KUTbKOCTI 6aliB B MeXkKaX OLIHKA MOXJIMBE MPH HETOUHHX
(opMyTIOBaHHAX y BIANOBIIAX Ha NOAATKOBI 3alUTaHHs, AKi Oyld MOCTABICH]
nepes HUM.

2. Jloope (75+89 6an1iB) BUCTABISETHCS CTYAEHTY:

2.1 Sxwii Mae 10CTaTHbO TIMOOKI 3HAHHS 3 TEOPETHYHOI YACTUHM
JIMCIMILTIHM. 3aXHCTUB BCi J1abOpPAaTOPHi 3aBIaHHS Ta KypcoBYy poOOTY, BUKOHAB
yci MOJyJIbHI 3aBJaHHS 3 OL[HKOIO «I00pe», Ma€ MpakTH4YHI HABUYKM HATMCAHHS
nporpam Ha Python. IlpaBunbsHo Oymye miarpamu, #oro BiINOBii HE € YiITKUMH.

2.2 3MCHINECHHS KUIBKOCTI OaJliB B MEKaX OL[IHKH MOKJIMBE IIPU HEIOBHUX
BIAMOBIJIIX HA TEOPETHYHI a00 NMPAKTUYHI 3aIIM TAHHS.

3. 3apoBiiibHO (6074 6a/1M) BUCTABJISETHCS CTYAEHTY:

3.1 Sxwuii cnabo BoJIOZIE TEOPETUYHUM MATepiajioM, Mae MiHIMyM 3HaHb Ta
yMiHb, JIONyCKa€ IOMMIIKH y BHUPIIICHHI J1a00OpaTOPHMX 3aBjaHb. 3aXHCTHB BCi
11a00paTopH1 3aBJIaHHS Ta KypcoBY poOOTY, BUKOHAB yCi MOJYJIbHI 3aBJAaHHS, M€
HE BIICBHEHI IIPAKTUYHI HABUYKH HANMCaHHs rporpam Ha Python.

3.2 3MeHIIEeHHs KUIBKOCTI OalliB B MeXaX OIIIHKH MOXIIMBE 34 HETOYHI Ta
HETIOBHI BI/TIOBI/I HA TEOPETUYHI Ta IPAKTHYHI 3alTHTAHHS.

[lIxana ouinoBanHs: HanioHaasHa Ta ECTS

Ouinka 3a TpaIULIHHOKI KA
CymMa GaniB
[cnut Hud.3amik
90— 100 BIJIMIHHO BIJIMIHHO
75 -89 no0pe nobpe
60 -74 3aJI0BUTBHO 32JIOBUIBHO
0-59 HE33/I0OBLIBLHO HE3aJI0BUIHHO

13. MeToanuHe 3a0e3ne4YeHHA

1. Koncnekr nexkuii 3 aucuurmiaiHn «OO0’€KTHO-OPIEHTOBAHE MPOEKTYBAHHS
aBlallITHUX TPAHCIIOPTHUX cUcTemM». 2021 p.

2. Cnaliagu 3 mpe3eHTalis MU JICKUIMHUX MatepiaiiB 3 aucuuiuniau «O06’ekTHO-
OpIEHTOBAHE IIPOCKTYBAHHS aBlallliHUX TPAHCIIOPTHUX cuctem». 2021 p.

3. MeroauuHi BKa3iBKM 1 3aBJaHHS J0 BUKOHAHHS JIaDOpaTOpHHX poOIT 3
AUCIMILIIHU «OO0’€KTHO-OPIEHTOBAHE MPOEKTYBAHHS aBlallifHUX TPAHCIIOPTHUX
cuctem». 2021 p.

4. MeTtonuuHi BKa3iBKH 1 3aBJIaHHS 10 BUKOHAHHS KypcoBoi pobotu. 2021 p.

[Tocunanus Ha METOAMYHI MaTepiayiv y cuctemi Mentor:
https://mentor.khai.edu/course/view.php?id=303 1 #section-3




14. PexomenioBaHa JitepaTypa

bazosa

1. OcHoBH 100Y10BH Cy4acHMX MOGITBHMX CHCTEM TEXHIYHOTO 30pY : HABY.
noci6. Y. 1. O6pobaenns 306paxens i Bineomanux / JI. O. Kpacros, K. 0.
Heprayos, C. B. Barincekuii, €. B. ITaBka. — Xapkis : Hai. acpokocM. yH-T
iM. M. €. XKykoBcbkoro «Xapkis. asiail. iH-T», 2018. — 104 c.

2. OcHOBU MOOYI0BH Cy4acHHX MOOLIBHHX CHCTEM TEXHIYHOTO 30py : HaBu.
moci6. Y. 2. O6pobnenns 300paxens i Bineonanux / JI. O. Kpacros, K. 0.
Hepravos, C. B. Barincekuii, €. B. ITsBka. — Xapkis : Hai. aepokocM. yH-T
iM. M. €. XKykoBcekoro «Xapkis. asiar. iH-T», 2018. — 92 c.

3. Tapunenko O.B., I'aBpunenko O.I. O6’ekTHO-Opi€HTOBaHHMI aHami3 i
nporpaMyBanHs: HaBu. mociGHMK 10 KypcoBOro mpoekryBanHs. X: Hair.
aepoOKOCM. 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.

Jlonomixkna

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

2. IlporpamyBaHHs 4YHCIOBMX METOAIB MoOBOW Python : migpyu. / A. B.
Amnicimos, A. 1O. Jlopomenko, C. JI. TToropimuit, 5. ¥0. Joporwuii ; 3a peq.
A. B. AmnicimoBa. — K. : BunaBuudo-ionirpadiunuii uentp "KuiBcbkuii
yHiBepcutet", 2014. — 640 c.

3. Kpenesuu A.IL. Python y npuknanax i 3agmadax. Yactuna 1. CTpykTypHe
nporpamyBanHs Hasuanbnuii mocibHuk i3 muctmmiinu "ladopmarnka Ta
nporpamyBanns" — K.: BIIL] "KuiBcekuii YuiBepcutetr", 2017. — 206 c.

15. Indopmauiitni pecypcu

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

2. O¢iuiitnuii caiir Python: http:/python.org

3. YkpaiHoMoBHUi#1 pecypce 3 Python:
http://programming.in.ua/programming/python/200-curs-python.html

4. Noxymenrauis mozno Pillow: http://pillow/readthedocs.org/

5. oxymenTauis mozno OpenCV: http://docs.opencv.org




