JIABOPATOPHA POBOTA Nel
Po3podka inTepakTuBHOIO iHTEepdeiicy KopucTyBada 10 0a3u JaHUX

Memoro nabopaTopHOi poOOTH € OBOJIOAIHHS HaBHUUKAMHU NPOEKTYBaHHS apXITEKTYpH Ta
pPO3poOKH MporpaMHHUX 3acoOiB, SKI HAJAOTh IHTEPAKTUBHUI 1HTepdeiic kopucTyBada 1o 0Oa3u
JTaHUX Ha ocHOBI narepHy “Monenb-Iloganns-IToBeninka”.

OcHOBHI TeopeTH4HI BiIOMOCTI

CyuyacHi iH(popMarliifHi TeXHOJOr1] MPONOHYIOTh 3HAYHY KUIBKICTh PI3HOMaHITHHX 3aC00iB
oprasizanii 0a3 JaHMX Ta JIOJUHO-MAIIMHHOTO 1HTepdeiicy. IIporpamHi pimeHHs, MOpUAATHI
HiATPUMYBAaTl oOfipa3y JeKijgbKa TaKuUX 3aco0iB, BHUMAaralTh apXITEKTYpHOI THYYKOCTI, sKa
J103BOJIsUIa O 3aMIHIOBATH NIEBHI KOMIIOHEHTH 0e3 mepepoOKH 1HIIOTO porpaMHoro koxy. [Ipu yomy,
3 Oy Ha po3poOKy NPOrpaMHUX 3aco0iB 3 IHTEpaKTUBHMM iHTepQeicoM, OCHOBHUMHU
KOMITIOHEHTaMH, SIKI MOXKYTh 3MIHIOBaTHUCh, € 3ac00M Bi0Opa)keHHs 1H(opMallli KOpUCTyBauy —
oflHa ¥ Ta caMa iH(popMallis Moxke OyTH mojaHa sIK TabauId, SK Jiarpama, Mo)ke OyTH BHBEJCHA Ha
eKpaH, 3amucaHa B ¢ailyl uu HaJpyKoBaHA Ha MPHUHTEPI TOILO; Ta aJTOPUTMHU pearyBaHHS Ha Jii
KOpHCTyBaua — TI€BHA s, HANpUKJIaJ, OOpaHHs MyHKTY MEHIO UM HAaTHCHEHHs KJIABIII, MOXe
NPU3BOIUTH JI0 pSAAY oOmepalii, MOCTIAOBHICTh SKHMX 3aJ€KUTh BlJl HaJalITyBaHb 1HTEpdeiicy.
Bumorn 10 3MEHIIEHHs 3aJIe)KHOCTEH BiJl KOMIIOHEHTIB, SIKI MOXYTh 3MiHIOBATHCH, NPU3BEIN HA
noyatky 80-x pokiB XX-0ro CT. 10 OABH apXiTekTypHoro narepHy “Moaens-Iloganns-Iloseninka”
(aarn. MVC — Model-View-Controller), sikuit i notenep, 3 1esKuMHU MOAUQIKAIISIMU, € OCHOBHUM
CTaH/IapTOM OpTraHi3allii MporpaMHMUX 3aco0iB 3 IHTEpaKTUBHUM iHTep(delicoM KopucTyBaya.

[Minxin “Mogens-ITonanns-IloBeninka” BUMarae Bif po3pOOHUKA BHIIIUTH TPU OCHOBHI
KOMIIOHEHTH:

1. Monens — omnmcye iH(pOpMalil0 NMpPo MEBHI CYTHOCTI NMPEAMETHOI ramysi Ta ix
MOBEJIIHKY;

2. [Toganns — BHU3HaYae, criocoOM Bisyasizalii iHpopMallii;

3. [ToBeninka — 3a0e3neuye 3B'A30K MK KOPUCTYBau€M Ta CHCTEMOIO.

[Tomanns Ta [ToBeninka 3anexars Bix Mogeni, TOOTO 3MiHK B Mojieni NpU3BOAUTUMYTS 1 JI0
3MiH B IHIIIMX KOMIIOHEHTax, a oT Monenb He 3ajiexxuTh Hi Bix Ilomanus, Hi Big IloBeminku. Takwmii
HiIX1/1 103BOJISIE BIIOKPEMUTH po3poOKy Mogzeni Bifi po3poOKH 1HIIUX KOMIIOHEHTIB Ta 3MEHIIY€
3aJIe)KHICTh MPOrPaMHOTO KOy B1Jl aapaTHOi Y MpOrpaMHoi IaThopMu.

Oyukuii moaynsa [loBediHKM MONATaIOTh B 3a0€3MeUeHH] MPAaBUILHOTO MOPSAKY B3a€EMOJIT
Mopneni Ta Iloganns. Sk mpasuiio, came 1ed MoAynb Mae iHGOpPMAIIO MPO BIAMNOBIAHI 00'€KTH
Mopnemni ta [loganns, Ta, oTpumaBiny iHpopmarito 3 Mozeni, moBigomise npo Hei [lonanus. Ane, B
OaraTboX BHMAJKax, AOLUIBHO OyBae (yHKIIT MOBIJOMJIEHHS TNEpeKIacTH Ha camy Mojenb,
OCKUIBKM 1l Kpallle BiIOMO B SIKMH MOMEHT IO 3MIHIOETbCA. B TakoMy Bumanky, Ais TOro o0
YHUKHYTH CHUJIBHOTO 3B's13Ky M [TomanHsam Ta Mozeinsto, 3acTocoByeThest marepH Criocteperad.

Po3rnsiHemMo mpukian moOynoBU MPOrpaMHOTO 3aCTOCYHKY Ha OCHOBI marepHy “‘Mopenb-
[Tonanns-IloBeninka” MoBow mnporpamyBaHHs Python. Po3poOku iHTEpaKTHBHOTO BIKOHHOTO
iHTepdeiicy MoBoro Python Moxe BUKOHYBAaTHCH 3a JOIIOMOTOIO psiay Oi0MioTeK, 31 CIIUCKOM SIKUX
MOXKHa O3HalOMHMTHCh 3a mnocuiaaHHsaM http://wiki.python.org/moin/GuiProgramming. Kpim
0i10;ioTeK  30BHIMIHIX PO3pOOHUKIB 70 CKJIagy CTaHzapTHOi OiOMiOTeKM MOBH  BXOISTH
MiKIuIaToppmeHi 3acobu nodynosu inTepdeiicy Tkinter, ski OyayTh BUKOPUCTaHI B IO1AJIbIIOMY.

Hexaii, mporpamui 3aco0u, siki Oyne po3pobieHo, OyqyTh HpU3HAYECHI JUIS PO3paxyHKy
BapTOCTI MEBHOTO MPOIYKTY 3 ypaxyBaHHsIM monatky. [Tounemo po3pobky 3 Mogemi. [Iporpamunii
Koa Mojeni MoXe MICTUTH JIMIIe Ty iH(pOpMaIilo, SKa MOB's3aHa 3 MPEAMETHOIO raiy33io, TOOTO
BapTICTh MPOAYKTY, BETMYMHY MOAATKY Ta aJTOPUTM PO3PaxyHKY OCTATOYHOI BapToCTi. OCKIIBKH
Oyne 3actocoBaHo mnartepH Crocreperay, peajizyeMo JONOMDKHMHA Kjac, SKHH J103BOJIUTH
noBigomiisatu [loganns po 3mian B Mogeni.


http://wiki.python.org/moin/GuiProgramming

class Observable(object):

def __init__(self, value=None):
self.value = value
self.callbacks = []

def addCallback(self, func):
self.callbacks.append(func)

def set(self, value):
self.value = value
for func in self.callbacks:
func(self.value)

[le#t kiac mpu3HaueHO Uis OOropraHHsi Oy/b-SKOTO 3HAUEHHS, 3MIHM SIKOTO IJIAaHY€ETHCS
BifcTexyBaTu. KpiMm camoro 3HaueHHs value BiH MICTUTh 1€ CHOUCOK (YHKLIH, fKi
BUKJIMKATUMYThCs Tipu Horo 3miHi. Metox addCallback() mo3Bomnsie qogati HOBY (yHKITIIO 10 1HOTO
CIHCKY, a MeTo]] set() 3MiHIO€ 3HaYeHHs value Ta MpOXOIUTh MO CHUCKY (YHKIIH, BUKIUKAIOUU 1X
[MOCJIIOBHO.

Tenep moxkHa peainizyBaT Mojens (B peanbHHX MPOEKTaxX Oa)kaHO OOMpaTH 3MiCTOBHIIII
iMeHa Hixk Model).

class Model(object):
TAX = 0.2

def __init__(self):
self.price = Observable(0)

def calcPrice(self, price):
self.price.set(price * (1 + self.TAX))

3nauenHsa price € o0'ektom kiacy Observable, mo mo3Bossie Mojem B MOAQIBIIOMY
iH(pOpMyBaTH PO BCi 3MiHU BAPTOCTI.

[lonanHs 3anexuTh Big Mogmeni, ToOTO MpH HOro po3poOIll BpaxOBYIOThCS IMapaMeTpH,
noTpiOH1 A pO3paxyHKy BapTOCTi, TOMY IIPU 3MiHI anroputMy QyHkiionyBanHs Moneni [lonanns
JIOBEEThCS TiepepoouTH. Ase, 3 iHImOro 0oky, Moaem npo [lomaHHs HIYOTO HEBIJIOMO, TOMY
iH(pOpMaLlil0 PO BAPTICTh MOXKHA OTPUMYBATH SIK 3a JOMOMOIOI0 BIKOHHOTO iHTepdeiicy, Tak i 3
KOHCOJI1 a00 3 (aitry.

# coding: utf-8

import Tkinter as Tk

class View(Tk.Toplevel):
def __init__(self):

self.root = Tk.Tk()
self.root.withdraw()



Tk.Toplevel.__init__(self, self.root)

self.protocol ("WM_DELETE_WINDOW', self.master.destroy)
self.priceValue = Tk.Label(self, text='BapTicTtb: 0')
self.priceValue.pack(side="top"')

self.priceEntry = Tk.Entry(self, text='0Q', width=10)
self.pricekntry.pack(side="top")

self.changeButton = Tk.Button(self, text='Change',width=8)
self.changeButton.pack(side="top")

def run(self):
self.root.mainloop()

def setPriceChanger(self, changer):
self.changeButton. config(command=changer)

def getPrice(self):
return self.priceEntry.get()

def setPrice(self, value):
self.priceValue.config(text="BapticTtb: %f' % value)

B nanomy Bumanky 3a monmomororo 6i6miotexu Tkinter CTBOPIOETBCS BIKHO, B IKOMY MOYKHA
BBECTH 3HAYEHHs BapTOCTi 0Oe3 ypaxyBaHHS TMOAATKy, Ta, HATHUCHYBIIU BIAMOBITHY KHOIKY,
OTPUMATH TIEPEPaXOBaHy BaPTICTh.

BapTicTe: 147.600000
123

| Change | |

Hapemti, moxyns [loBeninku mpu3HaueHo Uil TOTO, MO0 3B's3aTu Mk coboro Mozens Ta
[Tonanns. Came Ha 1bOoMy eTami BiOyBaeThCS BU3HAueHHs, skuil came crnoci® I[lomanus Oyne
o0paHo.

class Controller(object):

def __init__(self):
self.view = View()
self.view.setPriceChanger(self.changePrice)
self.model = Model()
self.model.price.addCallback(self.priceChanged)
self.view.run()

def changePrice(self):
self.model.calcPrice(int(self.view.getPrice()))

def priceChanged(self, price):



self.view.setPrice(price)

app = Controller()

Takum unHOM, BUKOpUcTaHHs narepHy “Mogenb-Iloganns [ToBeminka” m03BosIE BUPIIIATH
HACTYIIHI 3a]1au4i:

- utst ofgHieT Mogperni Moxke OyTr po3po0OIieHo aAeKiabka MoayiiB [logaHus;

- He 3MmiHtooun [logaHHs, MOXKHA 3MIHMTH PEAKIli0 Ha JIiI0 KOPUCTyBada, 3MIHUBIIN
moxayns IToBeninku;

- KO)KHUM KOMITOHEHT CHCTEMH MOXKE pealli30ByBaTH OKpPEMHUU PO3POOHHK, SKUU
CIEIiai3y€eThCS JIUIIEC HA BiIMOBITHUX TEXHOJOTISX.

MeTonu4Hi BKa3iBKn

Jis  BuKOHaHHA Ja0OpaTopHOi pPOOOTH HEOOXiJHO BCTAHOBUTHM Ta HAJIANITYBAaTH
IHTEepIpeTaTop MOBU IporpamyBaHHs Python ta inTerpoBane cepenosuiie po3pooku Eclipse. [1pu
BukopucTanHi Linux-cucrem iHtepnperarop Python, sk mnpaBuio, BCTaHOBIIOETHCS I dYac
IHCTaNAIil, B IHIIOMY BHIAIKy, JJIS MOTO BCTAaHOBJICHHS MO)KHA CKOPHUCTATUCS MEHEIKEPOM
nakyHkiB. Jns iHmMMX matropM IHCTANATOp IHTEpIpeTaropa MOXKe OyTH 3aBaHTAXEHO 3
http://python.org/download/. 3a3Buuaii micis BcTaHOBIEHHS iHTeprpeTtarop Python momaTkoBux
HAJIAIITYBaHb HE TIOTpeOye.

IaTerpoBane  cepemoBmme  po3poOku  Eclipse MoxHa  3HaWTH 32 aapecoro
http://www.eclipse.org/downloads/. Ockinbku ajis pobotu 3 Python BUKOPUCTOBY€ETHCS TOJATKOBUI
nakyHok PyDev, MoxkxHa 00patu JOBUTHHU 3 3apONOHOBAHKUX 1HCTANIATOP, Hanpukiay Eclipse IDE
for C/C++ Developers.

[Ticnsa 3aBaHTaXeHHS apXiBHOTO (hailiry, HOro HEOOXiTHO PO3MaKyBaTH, OTPUMABIIH TPH
poMy Karasnor eclipse. [leprmii 3amyck iHTETpOBaHOTO CepeIOBHUIIA MPU3BOAUTD JI0 MOSIBU BiKHA, B
SIKOMY 3aIIPOIIOHOBAHO 00PATH MUISIX 10 pOOOYOTO TPOCTOPY.

& Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: |/home/+**/workspace Browse...

Use this as the default and do not ask again

cancel | | OK |

PoOouiii mpocTip € karajmoroM, B SKOMY KOpPUCTyBau 30epirae (aiiam cBoix mpoektiB. B
OJTHOMY CEpEIOBHILI MOXXKHA BHMKOPHUCTOBYBATH JEKUJIbKa POOOYMX IPOCTOPIB JUIA PO3AUICHHS
IIPOEKTIB.

ITicnisa 0O6paHHsS poOOYOTrO MPOCTOPY 3aBAHTAKYETHCS OCHOBHE BIKHO CUCTEMH 1 HACTYITHUM
KPOKOM HEOOXiZHO BCTaHOBUTH makyHOK PeDev. Jlns 1poro B TrojJoBHOMY MEHIO MpOrpamu
notpiobHo oOpatu myHKT Help/Install New Software. V BikHi iHCTansmii HEoOXiTHO HATUCHYTH
KHONKY “Add” BCTaHOBUTH MMapaMeTpy CalTy 3aBaHTAXECHHS.


http://www.eclipse.org/downloads/
http://python.org/download/

& Add Repository

Tz lediad || tocal. |
Location: | http://pydev.org/updates | %

@ | cancel | ok |

[Ticna 3aBaHTaXeHHs iH(OpMAIl MPO MaKyHKH Yy BIKHI 1HCTasLii 3'SBUTHCS MO3MIIA
PyDeyv, siky moTpiOHO oOpaTu Ta HATUCHYTH KHOMIKY “Next”.

Available Software

Check the items that you wish to install. ,\D -

Work with: |PyDev - http://pydev.org/updates u W

Find more software by working with the "Available Scoftware Sites" preferences.

|_ 4]
Name Version
+ 000 PyDev |
+ 00 PyDev Mylyn Integration (optional)
GRSl WOSSSRly 1 item selected
Details
PyDev
More...
& Show only the latest versions of available software Hide items that are already installed
& Group items by category What is already installed?

Show only software applicable to target environment

& Contact all update sites during install to find required software

= o> || canel

Bei nmoganemi po6otu 3 iHcTanmsAnii makyHKy Eclipse BHKOHae camoOCTIHHO 1, michs iX
3aBepILEHHS, BiTOY/IEThCS Mepe3aBaHTAKECHHS CEPEIOBUILA.

Po3rmsiHemMo mporiec cTBopeHHsI HOBOro mpoekty B Eclipse 3 BUKOpHUCTaHHSAM METOAOJIOTIT
po3poOku, opientoBaHoi Ha TectyBanHa (TDD). Jlns mpuxiamy, po3poOMMO TPOCTY Mporpamy
JI0IaBaHHS JIBOX YHCEIL.

CTBOpEHHSI IPOEKTY BiOYBAE€THCS ILISIXOM BHOOPY B TOJJOBHOMY MEHIO MPOTPAMU MYHKTY



New/New Project. Ilicns 1poro y BikHI CTBOpEHHsI HEOOX1HO 0OpaTH BiMOBITHUNA THIT IPOEKTY.

2 New Project

Select a wizard Lo

r—=

Wizards:
[ 4

+ & Java

- = PyDev
[ PyDev Django Project
43 PyDev Google App Engine Project
< PyDev Project

= RPM

= Tracing

D

+

+

®@ | Net> || cancel

VY HacTynmHOMy BikHI OyJe 3alpONOHOBAHO BBECTH IM'S TPOEKTY, BKa3aTH BIANOBIAHY
BEpCIil0 1HTeprperaTopa s MepeBipku cuHTakcucy. OCKUTBKH 3allyCK CepeloBHINA BiaOyBCs
nepumii pas, nakyHok PyDev BumaratuMe HanamtyBaTH apaMeTpu iHTeprIpeTaropa.

PyDev Project P:,
Create a new Pydev Project. - J
o]

Project name: |adder

Project contents:
& Use default

Project type

Choose the project type

@® Python Jython Iron Python
Grammar Version
_ﬁ
Interpreter
-
Click here to configure an interpreter not listed.
@® Add project directory to the PYTHONPATH?

Create 'src’ folder and add it to the PYTHONPATH?

Don't configure PYTHONPATH (to be done manually later on)

@ | Cancel | Finsh |




Jlyis BUKOHAHHS HaJlalITyBaHHS MOTpiOHO HAaTHCHYTH Ha mocuiaHHA “‘Please configure an
iterpreter ..”. B OUIbIIOCTI BUMAAKIB y BIKHI KOH(QIrypyBaHHS I1HTEpIpETaropa JOCTATHHO
HAaTUCHYTH KHONKY “Auto Config”.

g PyDev Package Explorer 22 = O

+ 1S

Project...
Go Into File
Folder

Source Folder

PyDev

Rename... Other... Ctri+N

Import...

B pesynbrari CTBOpEeHHS HOBOTO MPOEKTY B JIBIH YacTHHI €KpaHy y 3akiami “PyDev
Package Explorer” 3'sBUTbCs psIoK 3 Ha3BOIO NpoekTy. [Tounemo po3poOKy 3 peamizamii Tecty. s
IIbOTO CTBOPIMO HOBHM MOMYNb, SIKHWA Oyzne BMIIIyBaTH TECTOBMU Kiac. HaTtucHyBImm mpaBoro
KHOTIKOIO MHUIIII Ha Ha3BY MPOEKTY, y KOHTEKCTHOMY MeHIo o0upaemo New/PyDev Module.

e
=

Source Folder |fadder | | Browse... |

Create a new Python module

Package | adder.test | | Browse... |

1 Mote: package not found (will be created).

Name |test_add |

<Empty>
Module: Class

Template Module: Main Config...
Module: Unittest

Module: Unittest with setUp and tearDown

@ Cancel | [ Finish I

TecroBuil Ki1ac Hailikpalne BChOrO PO3MITHTH B OKpeMOMy maketi. J[Jsi 1bOro, y BikHi
CTBOpEHHs1 HOBOro moxayisi B moni “Package” BBommmo “adder.test”, kpiM IIbOTO, BCTAHOBIIOEMO
iM'st Moaynst Ta obupaemo madnon Unittest 11 IPUCKOPEHHS MPOLIECY HAITMCAHHS TECTY.



{2 PyDev Package Explorer 2 = g [F] *test_add 2

-5 Created on 14 pep. 2012
- 1 adder
@author: dsz
- f3 adder
- ftest import unittest
# __init__.py
¥ test_add.py class Test(unittest.TestCase):
[ _init__.py

+ ¢ python (/usr/bin/python2.6)
oy o def testPdd(selr):

pass|

unittest.main()

BukoHaHHs o03Haue€HUX MOi TPHU3BOIUTH 10 TOsBH HOBOro (aitmy y “PyDev Package
Explorer”, BMmicT sikoro ¢OopMyeThCS 3 BHINEBKa3aHOro madiony. Hamumemo Tect mis QyHKmil
JOJIABaHHSI IBOX YHCEIL.

[F] *test_add 32

Created on 14 Bep. 2012

@author: dsz

import unittest
@ from adder import add

class Test(unittest.TestCase):

def testAdd(self):
self.assertEqual(add.add(2, 2), 4, "Addition failed")

if  nmame_ == " main
unittest.main()

B TekcTi TeCTOBOrO MOIYJIIO CEPEIOBHINE PO3POOKH IMiJKPECIIOE HA3BY MOJYIIS JI0/IaBaHHS
add, ockinbku MU HOro Ime He CTBOPWIM. /ISl CIpOINEHHS IMpOIeCy HalMCaHHS KOAY, MOXHA
BCTQHOBHUTH KypCOp Ha MiJKpecieHe cIoBO Ta HatucHyTH <Ctrl + 1>.

import unittest
@ from adder import add
EUBILSS I CIRSVERSYER N EYERL [ create add module

s Move import to global scope h‘
@ Unresolvedimport

CTBOpUBIIN HOBHUH MOAYJb, aHAJIOTIYHO 3a jgormomoroto knasim <Ctrl + 1> cTBOproeThCs
HoBa ¢yHnkuis add() y ipoMy MOyl 1 MOYKHA HAaITUCATH 11 peatizaiio.



[F] *test_add [F1 *add =2

def add(a, b):
return a + b

Jlnsg mokpaiieHHs (QopMarTyBaHHS BHXIJHOTO KOAY MOXKHA CKOpUCTaTucs (yHKIIE
aBropopmaryBanus <Shift + Ctrl + F>. Tenep kox mporpamu rotoBuid Juis 3amycky. [ns #oro
BUKOHAHHS HEOOX1AHO 30epertd 1 MOAyNb TecTy, 1 MOAYib, SIKHH TecTyeTbes. [ami y 3akmanii
“PyDev Package Explorer” mnoTpiOHO mnpaBol0 KHONKOI MHUIIl OOpaTH MOIyilb test 1 B
KOHTEKCTHOMY MeHI0 HaTucHyTH Run As/Python Unit Test. Pesynsrar TectyBanHs Oyne
BiJJOOpaXeHO Yy HIDKHIA YacTUHI ekpaHy y 3akiankax “Console” ta “PyUnit”. 3enena cmyra y
OCTaHHiH OyJie CBIAYUTH PO MPaBUIBHUN pe3ysbTar.

[Z¢ Problems E Console 22 | Fu PyUnit = o e O
=terminated= 0

Finding files... done.

Importing test modules ... done.

Ran 1 test in B8.8680s

oK

[£¢ Problems E Console |Fi PyUnit 53 g2 &l m Lv EHvae =

Runs: 1/1 B0 B0
Finished in: 0.00 secs.
¥ Result Test File

[Ticnst oTpuMaHHS 3€JIE€HOT CMYIM MOXKHA BHKOHAaTH pe(QakTOPUHI HAMKUCAHOTO KOIY,
BIJINPAaBUTH HOro y pemo3uTopiii CUCTEMU KOHTPOIO Bepciii Ta MovaTH peasizalilo HaCTYIHOIO

TECTYy.
3aBnanHs Ha J1a0opaTopHy podoTy

JlaGopatopna poOoTa BUKOHYeThbcs Opuramamu mo 4-5 ocid. Koxxna Opurama obupae
IpeAMETHY rally3b Ta Halip JTaHuX 3 i€l npeameTHoi ramysi. HaGip qanux ooupaeTscs 3 HassBHUX Y
BUILHOMY JIOCTYIII B Mepeki Internet, Hanpukiiaz 3 pecypcis:

http://archive.ics.uci.edu/ml/

http://aws.amazon.com/datasets?

http://crawdad.org/ aGo moi6Hux. Po3mip Habopy AaHuX MOBMHEH OyTH HE MEHIIE 3a
100 Mo.

B mpomeci BukoHaHHS JabopaTopHOi poOOTH, KOKHA Opurajga MOBHHHA pO3POOUTH
nporpaMHi 3acobu 3 rpadpiyHuM iHTepdeiicoM KopucTyBaua Ha ocHOBI marepHy MVC MoBoro
nporpamyBaHHs Python. 3aco6u moBHHHI Ha/laBaTH HACTYTIHI MOXKIIUBOCTI:

I. InenTudikamis Ta aBTeHTHQIKAIIS KOPUCTYyBaya IIJIIXOM BBEECHHS JIOT1HY 1 TapOJIIO.
[TocTopinKkoBe BigoOpakeHHs BMICTY HA0Opy JaHUX.

CTBOpEHHS HOBHUX 3aITHCIB Y HA0OPI.
PenaryBanns 3anuciB y Ha0Oopi.
Butydenns 3amuciB 3 HaOOpYy.

6. [TpuckopeHuii Momyk 3a MeBHUM KJIIOYEM Yy HaOOpi 3a JOMOMOTOI0 MOMNEepPEeIHBOr0
IHJIEKCYBaHHS JJAaHUX.

JlaboparopHna poboTa BHKOHYeThCs Oe3 BukopuctaHHs CYBJl. Buxigni koau MOBHHHI
BIJINTOB1IaTH KOHBEHIIISIM odopMIeHHS MPOTPAMHOTO KONy PEPS

ol



(http://www.python.org/dev/peps/pep-0008/), 3acobu cTaTHUHOTO KOHTPOMIO pylint He TOBHHHI
BKa3zyBaTH Ha MOMWIKHA. [[OKpUTTS KOMy TecTaMu MOBMHHO CKianaTu He meHmie 80%, mis BCix
MOYJiB, KJaciB Ta (yHKIiH MOBUHHI OyTH CTBOpEHI BIAIMOBIIHI JOKYMEHTYyIOUi KomeHTapi. Bci
iHTep(deiicHI TEKCTOB1 MOBIJOMJICHHS IOBUHHI BUBOJIMTUCH 32 JIOIIOMOTOI0 MOAYIIO gettext. Buximni
KOJIM PO3MIIIYIOThCS Ha JIOBUILHOMY Pero3uTopii y Mepexi Internet.

PesynpraroM BUKOHaHHS J1abOpaTOpHOi pOOOTH MOBUHHI OyTH Mpane3faTHi IporpamHi
3aco0u Ta 3BIT, SIKUIM CKJIAIAEThCA 3 TUTYJIBHOTO apKyllla; BCTYIY, B SIKOMY KOPOTKO OIHCY€THCS
IpeaIMeTHa rajly3b Ta MICTATHCS MOCHJIAHHS Ha JpKepesno Habopy AaHux Ta pernosurtopii; UML-
JiarpaMy KiaciB po3poOJeHHMX MpOrpaMHHUX 3aco0iB; aBTOMATHYHO 3TEHEPOBAHOIO HAa OCHOBI
JOKYMEHTYIOYHX KOMEHTapiB OMHCY MPOTPaMHUX ONUHHIG. JlabopaTtopHa poOOTa BUKOHYETHCS IO
1 »KOBTHSI, MiCIIs YOTO BUXI1JIHI KOJM MEPENA0ThCs HACTYIHINA Opurai.
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