MiHiCTepCcTBO OCBITH 1 HAyKH Y KpalHU
HanjoHanbHuit aepokocMmivunuit yHiBepcuTeT iM. M. €. JKyKoBCcbKOTO
«XapKiBChKHH aBialliiHUN 1IHCTUTYT»

Kadenpa cucreM ynpasiiHHS JTiTaabHUX anapatis (Ne 301)

3ATBEPUKYIO

I"apaHT OCBITHBOI IPOrpaMu

ﬁ' Kocrsarua JJIEPT AYOB

{Anianuc)

0,
« Zé» cepaHs 2024 p.

POBOYA ITPOI'PAMA OBOB’SI3KOBO1
HABYAJIbBHOI JTUCIUIIJITHA

00’ €KTHO-OPIEHTOBaHE MPOEKTYBAHHS
CHCTEM ABIOHIKH

(Ha3Ba HaBYAJIBHOT QUCLMIUTIHH)

I'anysp 3HaHb 17 «EIeKTpoHika, aBTOMATH3ALIIS T4 e1eKTPOHHI KOMYHIKAIlii»

CneuiaabHicTb: 173 «ABIOHIKAY»

OcaiTHg nporpama: «CrcTeMH aBTOHOMHO]I HaBirauii Ta aJlaiTABHOTO
VIIPaBJIHHS JiTAJbHUX allapaTiBy

(I)opma HaBYaHHHA: JCHHA

PiBenn BHIIOT ocBiTH; mepiuuii (0axaIaBPChKH)

XapkiB 2024 pik



Po3po6Huk:
Onena T'ABPUJIEHKO, nouedT xadeapd CUCTEM YIPABIEHHS JTAIbHUX
amnaparis (Ne301), K.T.H., JIOIIEHT,

4 =
/ =

( / (nianuc)

PoGouy mporpamy pos3riisHyTo Ha 3acimanHi kadpenpu CHCTeM yIpaBIiHHSI
mitanpHUX arnapatiB (Ne 301)

[Tporoxon Ne _1 Bix “26” cepnusa 2024 p.

3aBinyBau kadenapu 301 K.T.H., JOLEHT @ﬂ Koctaatun JIEPCAYOB

/Glianuc)




4, Onuc HABYAJIbHOI AUCHHUILTiHA

HaiimenyBanns
MOKA3HUKIB

["any3p 3HaHb,
CIICIIaJIbHICTh, OCBITHS
nporpama, piBeHb
BHIIO1 OCBITH

XapaxkTepucTuka
HABYAJIbHOT TUCIUILTIHUA

Jlenna dopma HaBYaHHS

KinbkicTs KpeauTiB — 5

KinpkicTe MomymiB — 1

['any3b 3HaHB
17 «EnexrtpoHnika,
aBTOMATHU3AIIIS Ta

O00B’3K0Ba QUCIUILIIHA

HaBuyanbHuii pik:

KinpkicTh 3MICTOBHX CJICKTPOHHI
MOJYJIIB — 2 KOMYHIKaIIii»
[HauBITya pH1 3aBIAHHS: ' . 2024/2025
He nepenbaueno CHemaﬂF’Hlf’TI’- Cemectp
173 «ABioH1iKa» -
3-i
3aranbpHa KUIBKICTB | OCBITHSA Nporpama:
TOJIMH: «CucreMu aBTOHOMHOT
KinbKicmb 200UH HaBiramii Ta Texuii
ayoumopHux 3anamo’/ aalTUBHOTO
3a2anbHa KilbKicms 200uH | YIPABIIHHS JITATBHUAX
64 / 150 arapariB»
KiIbKiCcTh THXKHEBUX 32 ron
TOJIMH JIJI IGHHO1 (popMH '
HAaBYaHHS: MpakTayni
ayIUTOpHUX — 4
CaMOCTIHHOI poO0TH a6 -
_ ) . ) A00paToOpHI
cryaenTa — 5,37 PiBeHp BHIIIOT OCBITH:
. 32 rop.
TIePIITHIA .u
o Camocrilina
(6akanmaBpChKUA).
pobora
86 ro.
Bun
KOHTPOJIIO
ICIIUT

Ipumitka: CriBBiTHOIICHHS KIJIBKOCTI TOAWH ayIMTOPHUX 3aHATH JI0 CAMOCTIHHOI
1 iIHAMBIAyaIbHOT pOOOTH CTaHOBUTH: 64 / 86.




2. MeTa Ta 3aBJaHHA HABYAJBLHOI JMCIMILIIHHA

Mera — dopmyBanHs y 3100yBadiB NPaKTUYHUX YMIHb Ta HaBHYOK,
HEOOXITHUX TIPU MOOYI0BI 00€’KTHO-OPIEHTOBAHOTO MPOTPAMHOTO 3a0e3MeUeHHS
JUISL IPOEKTYBAHHS 1 peaiizallii CUCTeM YIpaBIIiHHS JITaJTbHUX anaparis.

3aBaaHHsl — OTpPUMaHHS 1 TMPAKTUYHE 3aKpIIUIEHHS HABUYOK PO3POOKHU
00’€KTHO-OPIEHTOBAHUX TMporpaMm 3 rpapiyHuM iHTepdeiicoM KOopHuCcTyBada IS
BUKOHAHHS IMPOEKTHUX 3aBJIaHb MOOYIOBH CUCTEM YIIPaBJIiHHSI JTITATLHUX almapaTis,
a came 1HKeHepH1 o0unciieHHs, 1100y 1oBa rpadikiB QyHKIIINA, OTpUMaHHs 1 00poOKka
boTo- 1 BiZ1Ie0300pKEHB

KommneTreHTHOCTI, sIKi HA0YBAaKOTHCS:
3arasbHi:

3K 1. 3gaTHICTh 3aCTOCOBYBAaTH 3HAHHS y MPAKTHYHUX CUTYaLIsIX.
3K 2. 3gaTHICTh 10 NOLIYKY, OOpOOJIEHHS Ta aHali3y 1H(POpMAIIii.
3K 3. BMiHHS BUSIBJISTH, CTABUTH Ta BUPIIIYBAaTHU IPOOIEMHU.

3K 4. 3naHHs Ta pO3yMIHHS MPEIMETHOI 001acTi Ta pO3yMIHHS MPOQeCciiHOT
TISUTBHOCTI.

daxoBsi:

®K6. 3gaTHICTF MATEMaTUYHO OMKUCYBATU 1 MOJEIIOBATH (DI3UYHI MPOILIECH B
CUCTEMax KE€pyBaHHs JITAJIbHUX araparis.

®K7. 3paTtHICT, MNPOEKTYyBAaTH TMpUJIaAXM Ta CHCTEMH aBIOHIKH 13
BUKOPUCTAHHSM aBTOMAaTU30BAaHUX CUCTEM.

®K10. 3naTHiCcTh OOIPYHTOBYBATH MPUHHSATI PillIeHHS, €PEKTUBHO MPAIIOBATH
ABTOHOMHO Ta y CKJIaJll KOJIEKTUBY.

OuikyBaHi pe3yJIbTATH HABYAHHS:

[IPH1. ApanTtyBaTucs 10 3MIH TEXHOJIOTIH TpodeciiiHoi AisIbHOCTI,
MPOTHO3YBATH 1X BIUIUB HAa KIHUEBUM pe3ynbTarT.

[IPH2. ABTOHOMHO OTpUMyBaTH HOBI 3HAaHHS B CBOiM MNpPEIMETHIA Ta
CYMDKHMX 0OJacTX 3 PI3HUX JoKeped s e(EeKTUBHOTO  PO3B‘SI3aHHS
Crieliajii30oBaHuX 3a/1a4 npodeciitHol AiSIbHOCTI.

[TPH3. BinnoBigaibHO Ta KBadi(piKOBAHO CTAaBUTW Ta BUPINIYBATHU 3ajadl,
MOB’s13aH1 31 CTBOPCHHSIM MPUJIAIIB 1 CUCTEM aBIOHIKH.

[TPHS. OpranizoByBartu BiacHy npodeciiiHy MissIbHICTh, 00UPATH ONTUMAIbHI
METOJM Ta CHOCOOM pO3B’SI3yBaHHA CKIAQIHUX CICIIali30BaHUX 3a7ad Ta
MPaKTUIHUX MPoOIIeM y mpodeciifHii TIsITHHOCTI.

[TPH6. KputruHo ocMHUCITIOBaTH OCHOBHI T€OP11, TPUHITUIN, METOIU 1 TOHSATTS
y ripodeciifHii TisITBHOCTI.



[TPH14. 3actocoByBatu cydacHi iH(popMaIliiiHi TEXHOJOT1I /1 3a0€3eueHHsI
(YHKIIIOHYBaHHS JITaJbHUX anapariB Ta HA3EMHUX KOMILJIEKCIB.

IIpepexBizurn:
AnroputMizailis Ta mporpaMmyBaHHs. Buria Mmatematuka. Betyn o daxy.

KopekBizuTn:
OcHoBH HaBIraiyi

IocTpekBizuTu:
OznaifoMmua mnpaktuka. Bupobnuua mnpaktuka. OcnHoBu Hapiramii  (KP).
Kgamidikamiitna podora 6akaiaBpa



3. [Iporpama HaBYAJBHOI AUCIHUILTIHI

Monayasn 1. Bukopucranusim 6iosiorex ¢gyHkumiii i 00’extiB moBu Python nas
BUPIillIeHHS 32/1a4 YNPABJIiHHSA TEXHIYHUMHU CUCTEMAMHU

3micToBuii Moayab 1. OcHOBH nmporpamyBaHHsi MOBO Python nuist Bupimenns
iH)KeHepPHHUX 3a1a4

TEMA 1. Bcmyn 00 oucuunainu ma 6azoeunt cunmaxcuc mosu Python

Merta, mpenMeT BHUBYEHHS 1 3afadi qucHuuiiHu. [lepenymMoBH BHHUKHEHHS Ta
PO3BUTOK 00’ €KTHO-OPIEHTOBAHOTO MIAXOy /10 MporpamyBanHs. [lepia mporpama
Ha Python. IHTepakTuBHMI pexxuM mporpamyBaHHs. [IporpamyBaHHS pexXUMy
cuenapito. [nentudikaropu Python. Kitouosi crosa. Jlinii Ta Binctynu. Komenrapi.
BBenenHns nanux kopucryBaya. [Ipu3HaueHHs 3HaueHb 3MiHHUX. CTaHIapTHI TUIIN
nanux. Konsepraiis tuniB nanux. OCHOBHI onepaTopu: apu(pMETHUYHI ONIEpaToOpH,
oIepaTopH MOPIBHAHHS, ONEpaTOpPU MPUCBOEHHS, JIOTT4HI onepaTtopu. [Ipiopureru
oneparopiB. BOynoBaHi Ta 010moTeyH1 QyHKIIi: MareMaThuuHl (QyHKIII, QyHKIIT
BUTIAJIKOBUX YKCEJ, TPUTOHOMETpHYHI QyHKIIii. MaremMaTiyHi KOHCTaHTH [1].

TEMA 2. Po3zanyscennn ma yuxau y Python

[Tpuitasatrs pimens. [Herpykuis IF. Iactpykmis IF ... ELSE. Inctpykmis ELIF.
Bknaneni IF. 3aromosok (header) i rtimo (suits). Iluxkn WHILE. Iluxn FOR.
Bxnaneni muknu. [HCTpyKIi ynpapmiaasa mukiaoM. UML miarpamMu gisibHOCTI IS
BiJTOOpaKeHHs CKJIQJHHUX alropuT™miB [1, 4].

TEMA 3. @yukuyii ma nocniooenocmi y Python

Busnauenns ¢pynkuii. Buknuk ¢ynkuii. [lepegaya mapameTpiB 3a NOCHIIAHHSIM Ta
3a 3HaueHHSAM. AprymeHTH ¢yHKIli. OOOB’S3KOBI apryMeHTH. APryMEHTH 3a
iIMeHeM. APTryMEHTH 3a 3aMOBUyBaHHSIM. AHOHIMHI (yHKIIii. [loBepHEeHHS 3HaYeHb
3 ¢yHkii. ['o6anpHi Ta MokanbHi 3MiHHI. Python-nociimosHocti. Crincku (lists).
Koprexi (tuples). BOymoBani ¢yHKIi 0O0poOKM TOCTIAOBHOCTEH. MacuBH.
bararoBumipai Mmacuu numpy [1].

Mooynvnuit konmponas. MonynbHa KOHTpOJIBHA podoTa 1.

3micToBuii mMoayab 2. BukopucrtaHHs 00’€KTHO-OPI€EHTOBAHOrO MiAXoay i
oioiorex Python pis po6oTH i3 300pakeHHAMH B CHCTEMAaX aBiOHIKH



TEMA 4. Poooma 3 00’ckmamu Knacie i gpaiiramu

Ormsin tepminonorii OOIT [4]. CtBopennst knaciB. CTBOpEHHsI €K3eMIUIIPIB Ta
3HUIIeHHS 00’ekTiB. [loctyn no arpuOytiB. IlpuxoByBanns nanux. BOymoBani
atpubytn kinacy. BmactuBocti (Getters 1 Setters). HacmimyBanHs Kjacis.
[lepe3aBanTaskeHHss MeTO/iB. ba3oBoi mepeBanTaxeHi meroau. [lepeBaHTaKeHHS
omepatopiB [1]. UML naiarpamu KiaciB ajisi BiIoOpa)XeHHSI CTPYKTYypHU 00’ €KTHOI
nporpamu [4]. daiiau BBeAcHHS / BUBEACHHA. BiAKpUTTS Ta 3akpuTTs (aiiiis.
34nuTyBaHHA Ta 3anuc Qailmis.

TEMA 5. Po3pooka cpaghiunozo inmepgheiicy xopucmyeaua 0nsa eizyanizauii
2paghikie pynxuiii

[porpamyBaHHs TpadiuHoro kopuctysaipkoro intepdeiicy (TKinter). Tkinter
Bipketu. Kuomka (Button). Craruunuii Tekct (Label). Tlone BBemenns (Entry).
®dnaxok (Checkbutton). TlonmotHo mms wmamoBanus (Canvas). CranmapTHi
aTpuOyTH. YTpaBIiHHSA T€OMETPHUYHOIO KoMmoHOBKOr BimxketiB: pack (),grid (),
place (). CrammapThi miamoroBi BikHa. biomiorexka matplotlib mis moOymosu

rpacdikis [1].

TEMA 6. bioniomeku ona poéomu 3 homo ma 6ioeo 300pasriceHHAMU
Buxopucranns 6i6miotexku Pillow mpu o6po61ii 300pakens. [lepenik oCHOBHHX
moayniB nakera Pillow. Oco6nuBocTi BUKOpUCTaHHS (PYHKIIN 1 METOJIIB MOJTYJIIB
nakera Pillow. ®ynkiii nms BIIKPUTTA, KOMIIOBaHHSA Ta 30epeXeHHs (ailtiB
300paxkeHb. CTBOpeHHS HOBOro 300paxeHHs. OtpuManHs iH(dopmalii npo
300paxkenHs. IlepeTBopennst 300paxkensb. AnroputMu OpenCV mist 0OpoOku
300paxkeHb B Python. BBenenns 1 Bizyanmizauis 300paxeHb 1 BIJIEO JaHHX.
[lepeTBOopenHst 300pakeHb 3a jgonomoror ¢yHkmiii OpenCV. Anroputmu
dinpTparii 300pakenp B 616mioteni OpenCV. ictrorpamMu po3nofiiny sSICKpaBOCTI
300pakeHb. biHapizarlist 300paxeHb 3 BiICIKAHHSM 110 TOPOTY sICKpaBOCTi. AddiHHI
1 MPOEKTHI TIEPETBOPEHHS 300pakeHb. J[eTeKTyBaHHA KyTiB Ha 300pa)KCHHSX B
crcTeMax TEXHIYHOTO 30py [1].

Mooynvnuit konmpoas. MonynbHa KOHTPOJIBHA podoTa 2.



4. CTpyKTYypa HABYAJIbHOI JUCUMILTIHU

Kinekicts roany

. . €HHa (popMa
Hazpu 3micToBHUX MOAYJIB 1 TEM a (b p

y TOMY YHCITi
yChOTO -
hi§ | n1ab 1H] c.p.
1 2 3 4 5 6 7
Moayas 1

3microBuii mMoayar 1. OcHoBu mnporpamyBaHHs MoBow Python pns BupimeHns
iHkeHepHuX 3a1a4 B CY

Tewma 1. Betyn no nucumrmiiau

Ta 0a30BUI CUHTAKCUC MOBU 28 4 0 4 0 20
Python
Tema 2. PosranyxeHHs1, IUKIN

20 6 0 4 0 10
y Python
Tema 3. Oynkmii Ta
nocinigoBHocTi y Python 20 6 0 4 0 14
MO,I[yJ'ILHI/Iﬁ KOHTpPOJIb 2 0 0 0 0 2

Pazom 3a 3micmosum moodynem
1 74 16 0 12 0 46

3micToBHi MOAYJIb 2. BUKOPHCTAHHA 00’ €KTHO-OPi€EHTOBAHOIO MixXoay i 0i0ioTex
Python 151 po0oTH i3 300pa:keHHsIMU B aBianiiiHUX TPAHCIOPTHUX CHCTEMAX

TeMg 4. PO?OTa 3 00’ ekTaMu 24 5 0 8 0 10
KJI1aciB, (aitmamu

Tema 5. Po3poOka rpadigaoro
iHTepdeiicy kopucTyBaya ajs 23 6 0 4 0 13
Bisyasizauii rpadikiB QyHKLINA

Tewma 6. bibnioTexu ans poboTu

. 27 4 0 8 0 15
3 GoTO Ta BiJIe0 300paKEHHIMHU
MonynbHUN KOHTPOJIb 2 0 0 0 0 2
Paszom 3a 3MlC”;08uM MooyJIEM 76 16 0 20 0 40
Ycboro roqun 150 32 0 32 0 86
5. Temu ceMiHApCBKHUX 3aHATH
Ne 3/ HazBa temu KinpkicTh
TOIUH
He 3armianoBano
6. Temu NnpakTUYHHUX 3aHATH
Ne 3/ HazBa temu Kinbk.
roj.
1 He 3amnanoBano 2




7. TeMu J1aDOPATOPHUX 3aHATH

Ne 3/

HasBa temu Kinbk.
TOIVH

Po3po0Oka nporpam st MaTeMaTHIHUX 00uncieHb B Python

Po3po0ka cTpyKTypoBaHUX MPOTpaM 3 pO3raily>KeHHSIM Ta
MOBTOPEHHSIMU

CrpyKTypyBaHHS [IPOrpam 3a JOMOMOT00 (DYHKIIIH

Peanizariis kimacy i po6ota 3 00'ekTamu

Po3pobxka rpadiunoro inTepdeicy st po3paxyHKOBUX 3aBIaHb 1
no0y0Bu rpadikis

B e e T I~

» g~ lw N

Po3poOka BIKOHHHX JOJATKIB /IS 3aBaHTAXKCHHS
1 00pOOKH PacTPOBUX 300pakeHb

Pazom

32

8. Camocriiina pobdora

Ne 3/mt

HaszBa temu

Kiubk.
TOIUH

Tema 1. YcranoBka intepnperaropa Python, BUBUeHHS JOKYMEHTAIli /10
CTaHJIapTHHUX 010T10TEeK

20

Tewma 2. BuBuenns npuknagis UML giarpam maissmbHOCTI

10

Tema 3. Pobora 3 6araToBUMipHUMHU MacHBaMH, BUBUECHHS JOKYMEHTAIIl1
70 610mioTexkn humpy

16

Tema 4. BuBuenns 3aco6iB nodynosu UML miarpam kmacis

10

gl wWIN -

Tema 5. Enementu rpagiunoro iHTepdeiicy KopucTtyBaua, BUBUYCHHS
JoKyMmeHTatii o 6i6motek TKinter, matplotlib,

15

(ep]

Tema 6. Iligkarouenns 6i6miorexku Pillow, BuBueHHS qOKyMeHTAIIIT 10
616miotexu. [linkmrouenns 6i6mioreku OpenCV, BUBUEHHS JOKYMEHTAIIi1 10
010,110TeKH

15

9. InauBiayaNbHi 3aBIaHHSA

Ne 3/m

Ha3zBa temu Kinbk.
TOIUH

He 3armianoBano

10. MeToam HAaBYAHHSA

[IpoBeneHHsT ayaUTOPHUX JIEKIlIH, JaOOpaTOPHUX 3aHATH, 1HAMBIAYalbHI
KOHCYJbTaMii (Ipu HEoOX1HOCT1), CaMOCTIiHA poOOTa CTYJEHTIB 3a MaTepiajamu,
onyOTikoBaHUMH Kadeaporo (METOAUYHE 3a0e3MCUCHHS).

HpOBeI[eHH}I IIOTOYHOI0O Ta MOIYJBbHOIO KOHTPOJIIO,

11. MeToau KOHTPOJIIO

nabopaTopHUX pooiIT, PiHATHHUI KOHTPOJIb Y BUTIISIAL ICTIUITY.

3aXUCT 3BITIB 3




12. KpuTepii oniHIOBaHHS Ta po3MoiJ 0ajiB, siKi OTPUMYIOTH CTY/I€HTH

12.1. Po3noaia 6aJiB, siki OTPUMYIOTH CTY/I€HTH
CxuayoBi HaBuanbHOi | banu 3a ogne KinbkicTb Cymapna
poboTtu 3aHATTS 3aHSATh KUTBKICTh OatiB
(3aBmaHHS) (3aBaHb)
3 cemecTp
3micToBHMI MOaYJb 1
Pobota Ha nekmisx 0...1 8 0...%8
BukonanHS 1 3axucT 0...10 3 0...30
J1a00pPaTOPHUX POOIT
[ToTouHMI KOHTPOJIb 0.5 1 0.5
(cepenniit 6ai)
Moayabnauii KOHTpoab | 0...7 1 0...7
3MicTOBHMI MOAYJIb 2
Po6oTa Ha nexisx 0...1 8 0...8
BukonanHs 1 3axucT 0..10 3 0..30
J1a00paTOPHUX POOIT
[ToTOouHMI KOHTPOJIb 0.5 1 0.5
(cepenHiit 6an)
MonynsHuii KoHTpoas | 0...7 1 0...7
Y cboro 3a cemecTp 0...100

CemecTpoBuil KOHTPOJIb (ICITUT) MPOBOJIUTHCSA Y pa3l BIAMOBH CTYJCHTA BiJ
OaJiB MOTOYHOTO TECTYBaHHS M 3a HAABHOCTI JOMYCKY 70 icnuty/3amky. [1ix gac
CKJIaJJaHHSI CEMECTPOBOTO ICIHTY/3aNIKy CTYJEHT Ma€ MOXIIUBICTH OTpPUMATH
makcumyMm 100 Gamis.

biner nis icnuTy CKIaAaeTbest 3 OAHOrO TeopeTuyHoro nutanHs (30 OaniB),
OJIHOTO TIpakTU4HOTO 3aBaaHHs (30 6aiiB) 1 0JJHOTO JIAOOPATOPHOTO 3aBJIaHHSI, IO
noTpiOHO BUpimmTH MoBoto Python wa 1K (40 Gaiis).

12.2. SIkicHi KpuTepii OUIHIOBAHHS

HeoOxiguuit o0csr 3HaHB JJ1s Ofiep>KaHHS TO3UTUBHOI OLIIHKU: 0a30B1 MOHATTS
1 TepMiHU, WO BHUKOPHUCTOBYIOTHCS B 00 €KTHO-OPIEHTOBAHINA METOMOJIOTI]
nporpamyBaHHs; 0a30BUN CHHTaKCHC Ta OCHOBHI MOXJIUBOCTI 0i6mioTek Python;
CHUHTAKCHC OINHCaHHS KJIaciB 1 00’€KTIB MOBOIO IporpamyBaHHs Python; ocHOBHI
no3HayeHHss UML piarpam.

HeoOxiguuii o0csar BMiHB NIl OJEp>KaHHS MO3UTHUBHOI OIIHKW: BUKOHYBATH
OOYMCIIEHHsS, BUKOPUCTOBYIOUM BOyJIoBaHl Ta Oi0mioreyni ¢yHkmii Python;
pO3pOOIISITH Ta BUKOPHUCTOBYBATH BJIacHI (DYHKIIT Ta KJach, HAIKCaHI MOBOIO
Python; po3po0nsTu nporpamu 3 rpadiyHUM iHTEPEHCOM KOPUCTYBa4a MOBOKO
Python; BukopucroByBatu 0i0iorekn Pillow # OpenCV s 3aBaHTaXKeHHS W



00poOKu (HoTO- Ta BiZIe0-300pakeHb; Oy IyBaTH JiarpaMu KJaciB Ta aKTUBHOCTI JIJIst
OTMCaHHS MPOTrpaMHOi cucTteMu B HoTarlii UML.

12.3. KpuTepii oniHlOBaHHS pO0OOTH CTYJAEHTA IPOTATOM CeMeCTpPy

3agoBiabHo (60+74 6aam):

3n00yBayu c1a00 BOJIO/IE€ TEOPETUYHUM MaTepiajioM, Ma€ MiHIMYM 3HaHb Ta
yMiHb, JTOMyCKa€ MOMMUIKHA y BHUpPINICHHI Ja0OpaTOpHHUX 3aBJaHb. 3aXHCTHUB BCi
JabopaTopHl 3aBJaHHSA, BUKOHAB YyCI MOJYJBHI 3aBAaHHSA, Mae€ 3aJ0BUIbHI
NPaKTUYHI HABUYKH HAITMCAHHS TporpaM Ha Python. 3MeHIieHHs KibKocTi OaiB B
MEXKax OIIHKM MOJKJIMBE 3a HETOYHI Ta HEIOBHI BIJAMOBIAI Ha TCOPETUYHI Ta
MpPaKTUYHI 3alMUTaHHS.

Hoope (75+89 6aiB):

3100yBau Mae€ JOCTaTHbO TJIMOOKI 3HAHHS 3 TEOPETUYHOI YaCTUHU
JUCUUIUIIHYU. 3aXUCTUB BC1 JIAOOPATOPHI 3aBJIaHHS, BUKOHAB yC1 MOAYJIbHI 3aBJaHHS
3 OILIIHKOIO «JI00pe», Ma€ XOpollll MPaKTUYHI HAaBUYKKA HANMCAaHHSA IpOrpaMm Ha
Python. ITpaBmibHO Oyaye aiarpamu, aje HOro BiIMOBI I HE € YiTKUMH. 3MEHIIICHHS
KUIBKOCTI OalliB B MeXaxX OI[IHKM MOXJIMBE IPU HEMOBHUX BIAMOBIAAX Ha
TEOPETUYHI 200 MPAKTUYHI 3AIIUTAHHS.

Binminno (90100 6auiB):

3100yBau TBepAO 3HA€: 0a30Bl MOHATTS 1 MPUHIUIHU, IO BIIHOCATHCS [0

qucuIuIiHg «O0’€KTHO-OPIEHTOBAHE MPOEKTYBAHHS CUCTEM aBIOHIKMY. 3aXHCTUB
BC11a00paToOpHi 3aBJIaHHs, BUKOHAB YC1 MOTYJIbHI 3aBAaHHS 3 OI[IHKOIO «BIJIMIHHOY,
Ma€ TBEpHAiI NPAaKTUYHI HAaBUYKU HamucaHHs mporpam Ha Python. BimbHo
KOPUCTY€ETbCSI HABYAJIBHOIO Ta HAyKOBO-TEXHIUYHOIO JIITEPATypol0 3 IMHUTaHb
JUCHMILUTIHM. BMi€ JOTiYHO 1 YITKO CKJIACTH CBOKO BIJANOBIJb, BHPIIIUTH
nJabopaTopHe 3aBlaHHS Ta PO3pOOUTH Jlaramy KJaciB Ta Jiarpamy JisSIbHOCTI.
3MEHIIeHHs] KUIbKOCTI OajiB B MeXaX OLIHKHM MOXJIMBE TIPU HETOYHHX
GbopMyIIIOBaHHSX Y BIAMOBIIAX Ha JTOAATKOBI 3alMUTaHHS, SKI OyJM MOCTaBJIEHI
nepe1 HAM.

[Ikana oniHoBanusA: HAHioHaabHa Ta ECTS

OuiHka 3a TPAAUIIIHHOIO MIKATIOK0
Cyma 0OaiiB
[cniut Hud.3amix
90 - 100 BIJIMIHHO BIIMIHHO
75—89 noope nobpe
60 -74 3aJ0BUIBHO 3aJ0BUILHO
0-59 HE3aJ0BUILHO HE3a0BUIBHO
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15. Indopmauiiini pecypcu

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

2. Odimiitanii caiit Python: http://python.org

3. YkpainomoBHUit pecype 3 Python:
http://programming.in.ua/programming/python/200-curs-python.html

4. Noxymenrariis momo Pillow: http://pillow/readthedocs.org/

5. lokymenTartist o0 OpenCV: http://docs.opencv.org
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