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5
BCTYII

Jlane BHIAHHA TpU3HAYCHE JUII  BHUBYCHHS  CTYJCHTAMH
MaricTpatypu J€HHOI (opMU HaBYaHHS CHCTEMHOTO aHaIli3y MPEAMETHOL
o0macri.

BinnosigHo 1o rpagika cTyIeHTH nepel BAKOHAHHAM JIA00paTOpPHOT
poOOTH TOBUHHI 03HAHOMHTHCS 3 KOHCTIEKTOM JICKITIH Ta peKOMEHIOBAHOIO
miteparyporo. JlaHi MeToaW4HI BKa3iBKA MICTATH TITbKM OCHOBHI, 0a30Bi
TEOPETUYHI BiOMOCTi, HEOOXifHI Ui BUKOHAHHS J1a0OpaTOpPHHUX pOOIT,
TOMY JUIsI BHKOHAaHHS JlabopaTopHOi poOOTHM Ta TpH MIATOTOBIN OO il
3aXUCTY HEOOXiJHO 03HAHOMUTHCH 3 KOHCIICKTOM JIEKIid Ta OMpaIlfOBaTH
BeCh HEOOXiTHMHA MaTepiall, HaBeJACHUH B MEPENiKy pPEeKOMEHIOBaHOI
JmiTeparypi, BHKOPHUCTOBYIOUHM TaKOX CTaTTI y IHTEpHET-BHAAHHSIX Ta
aKTyaJIbHUX HAYKOBHX JKYpHAJIAX 3 iHKEHEPii MporpaMHOro 3a0e3MeYeHHS.

Jns onep>kaHHS 3alliKy 3 KOXHOI POOOTH CTYJIEHT IOBHHEH Y
BIJMOBIAHOCTI 31 BCiMa HaBEJCHHMMH BHMOTaMH PO3POOHUTH TPOrpamHe
3a0e3neyeHHss Ta O(QOPMHUTH 3BIiT, MICIS YOTrO MPOJESMOHCTPYBAaTH Ha
KOMIT FOTepi PO3po0ieHe IMporpaMHe 3a0e3ICUeHHS 3 BHKOHAHHSAM BCIX
3aMpONOHOBAHUX BHKJIAJ]a9€M TECTIB.

3BiT BUKOHYIOTH Ha Oimomy mamepi gopmary A4 (210x 297 mm).
TekcT po3MIIyIOTh TUTHKY 3 OAHIET cTOpOoHU JcTa. [1oist CTOPIHKH 3 yCiX
00kiB — 20MM. ApKy1Ii BMILIYIOTh Y KaHLEIAPCHKHUNA (aii.

VYci 3aBaHHS TOBUHHI BUKOHYBATHCh CTYJCHTaMHU 1HIWBITyalbHO 1
HE MICTUTH O3HaK IUIariaTy K B 0OpMIIEHOMY 3BiTI TakK i B po3pobIeHOMY
MPOrpaMHOMY 3a0€3ICUCHHI.

Ilix gac cmiBOecigu mpu 3axucTi JabopaTopHOi pOOOTH CTYIEHT
MOBUHEH BUSBUTH 3HAHHS IIOJ0 METH POOOTH, TEOPETUYHOTO MaTepiaiy,
METO/iB BHKOHAHHS KOXKHOT'O eTamy poOOTH, 3MICTy OCHOBHHX PO3ZIiJiB
3BITYy 3 JIEMOHCTpPAIIEI0 pPe3yNbTaTiB Ha KOHKPETHUX IMPHUKIANAX,
MPAKTUYHUX TNPUHOMIB BUKOPUCTAaHHS TEOPETUYHOTO MaTepiady B
po3pobieHOMY TIporpamMHOMY 3a0esredeHHi. CTyAEHT IOBHHEH BMITH
OOTpYHTYBAaTH BCi TPHHHATI HUM IPOEKTHI PIICHHS, OOTPYHTOBYBATH
OTpUMaHi Pe3yJlbTaTH CUCTEMHOTO aHAli3y Ta MPAaBHJILHO aHATI3yBaTH i
BUKOPHCTOBYBAaTH Ha TIPAKTUIll OTpuMaHi pesymbratd. Jlmst 0Ga3oBoi
CaMONepeBIPKH NP MiATOTOBII 10 BUKOHAHHS 1 3aXHCTy POOOTH CTYICHT
MMOBHWHEH BIJMOBICTM HAa KOHTPOJIbHI 3allUTaHHS, HaBEICHI HANPUKIHII
OTIHCY BIIOBITHOT pOOOTH.
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JIABOPATOPHA POBOTA Ne 1
ITOBTOPHE BUKOPUCTAHHSA KOAY AK PE3YJIBTAT
CUCTEMHOI'O AHAJII3Y NMPEJMETHOI OBJACTI

1.1. Mera podoTu

1.1.1 O3HaOMUTHCH 3 OCHOBHUMH MO>KJIMBOCTSIMH,
napagurMamMy, THIIAMH JaHUX, CHHTaKCHYHUMH OCOOJIMBOCTSAMH Ta
NpUHIMIIAME MOBH IIporpaMmyBaHHs Lua.

1.1.2  HaBuurTucs BHKOHYBaTH CHUCTEMHHUH aHalli3 MpeAMETHOI
obmacTti 3 METOI BHAUICHHA ICHYIOUMX PIIICHb TSI PO3POOIICHHS
IPOrPaMHOTO 3a0e3Me4YeHHs Ha OCHOBI IOBTOPHOTO BHKOPHCTAaHHS KOIY,
HABUUTHCS PpO3POONATH IrpoBi JOJATKM HA OCHOBI BHKOPHCTaHHS
ICHYIOUHX JTBHKKIB.

1.2. Kopotki TeopeTu4Hi BizomocTi
1.2.1 CepenoBuiie Ta iHCTpyMeHTapili po3po0JeHHs mporpam
MoBOI0 Lua

Lua — iHTepmpeToByBaHa MOBa MpPOrpamMyBaHHS, po3podieHa
migposminom Tecgraf Karomumpkoro yaiBepcurery Pio-me-XKameitpo. 3
OISy Ha MOJKIIMBOCTI Ta ieooriro MoBa Gim3bka g0 JavaScript.

MoBa mporpaMyBaHHs LUa BUKOPHUCTOBYEThCS 3a3BHYAM B MPOCKTAX,
J¢ TOTpiOHO BOYAOBYBATH IIBHIAKY Ta JIETKY CKPUITOBY MOBY
nporpaMyBaHHs  (Hampukian, mph  po3pobienHi irop, me Lua
BUKOPUCTOBYETHCSA MiX ITPOBHM JBMXKKOM Ta JaHUMH JJIsl HANHCAHHS
CIIeHapiiB B3aeMOJIiT 00 €KTIB).

Jns Toro mo6 3amyckaTu mporpaMmd MoBoro Lua abo BUKOHYBaTH
KOMaHIA B IHTGPAaKTHBHOMY  pEXHMi, HEOOXITHO  IHCTAJIOBATH
iHTEepIpeTaTop.

Jns onepaniiinux cucreM cimeiicrea WindowSMoskHa BUKOPHUCTATH
MYJbTHUIUIATGOPMHY  CHUCTEMYy  yIOpaBIiHHI  aKeTaMH LuaDist
(http://luadist.org/), sxa motpedye Takox komminstop C (Hampukian,
MinGW), CMake ta Git (sKmo miaHyeTbcs 1HCTAJIIOBATH CHCTEMY 3
PETIO3UTOPI0), IHCTAABOBAHMX y cHCTeMi. g Toro mob pO3rOpHYTH
cucrteMy, HeoOxinHo BukoHatH komaHmu (_instal\bin — mupekropis, me
3HAXOAATHCS (halinu CHCTEMH):



cd _install\bin
luadist C:\my_lua install lua luasocket md5

MoskHa TPOCTO CKOIIOBATH 3aBaHTAXXCHWH AUCTPHOYTHUB Ta
nepeiimoBmy B Teky /bin 3amyctutu ¢aitn lua.exeintepmnperaropa abo
nepenaTd oMy Ha BUKOHAHHS (aill 3 TEKCTOM MPOrpaMu HACTYITHOIO
KOMAaH/I010:

lua myf.lua

3aBaHTaXUTH OE3MOCEPEIHRO OKPEMO CaM IHTEPIIPETaTOp MOXKHA 3a
nocunanasm http://www.dcc.ufrj.br/~fabiom/lua/lua52_win32.zip

Ilin wac 3amycky iHTepmperaTopa B iHTEPaKTHBHOMY pPEXUMIi
i ITPUMYIOTBCS HACTYITHI HAJAIITYBaHHS JUIs 3alycKy lua:

a) -i — posmoyary iHTEpaKTHBHY CECif0 MicIs 3amycky mporpamu (lua
—i prog);

0) -e —103BoJIsiE BBOAUTH KOJI IPSIMO B KOMaHIHUH PSIIOK;

B) -| —3aBaHTaXuTH GiOIIOTEKY;

VY npeskux auctpubytuBax Linux GiGmiorexky Lua BcraHOBIEHO 3a
3aMOBYaHHAM, Yy IHIIMX ii MOXHA IHCTAIIOBaTH 32 JIOTIOMOTOIO
BIJIITOBITHOTO TIAKETY.

B sxocti IDE mist po3pobieHHs mporpaM MoBor Lua moxHa
BUKOpUCTOBYBath cepenoumie Lua Development Toolsua 6a3si
cepenoumia Eclipse. [lanmii iHCTpyMEHT HO3BOJIIE  PO3POOHHMKAM
BHKOPHCTOBYBATH 3aco0u cepenoBuiua Eclipsemwis po6otu Hax npoekraMu
Lua: s3ropraHHi KOJAy, MiACBIYYBaHHSA CHHTaKCHCy 1 CEMaHTHKH,
ABTOJONOBHEHHS KOMY, 3HEBAKCHHS TOILO.

BanycruBmu Lua development Tools IDEa o6pasmm pobouy
JUPEKTOPiI0, HEOOXiZHO CTBOPUTH HOBHU NpoeKT Lua 3a JomoMororo
meHto File — New— Lua ProjectIlicns usoro 3’ sButhces BikHo (puc. 1.1),
Jie MO)KHA 33J[aTH Ha3BY MPOEKTY Ta 00paTH CepeIOBHIIEe BUKOHAHHS.



lopment Tools |ﬂ| |

File Edit Source Mavigate Search Project Run  Window Help

rﬁv__e, #vaQ'v &> | |_1'Dlﬂ_~.iv§iv=(:3q:3v.-.v
Quick Aceess | 19 | (@TTEE)

0

""Lﬂ New Lua project

a Create a Lua project. i .
4 b .

] Create a Script project in the workspace or in an external location.

H

Project name:  my_proj

Contents

@ Create new project in workspace

7 Create project at existing location (from existing source)

Dirgctory: | CALDT\workspace\my._proj || Browse.

Targeted Execution Environment

(") Create project without Execution Environment

@ Selectone: |lua-5.2 | Configure Execution Environments...

[¥] Create default terplate project ready to run.

Working sets

[ Add project to working sets

Wifarking sets: I v Select..
8-~

@h\jrel B.0_25\bi

@ | <sack [ mea> [ Fmsh |[ concel |

Pucynok 1.1 —CtBopennst HoBoro npoekty Luay Lua Development Tools

VY BiKHI, 0 BIIKPUEThCSA TiCIs CTBOPEHHs MOpoekty, (puc. 1.2)
MOKHa OTPUMAaTH JOCTyl 10 Opaysepa ckpumtiB Script Explorer, xe
MpeCTaBJICHI BC1 IPOEKTH 3 pobouoi obnacti. KoxxHuI Takuii MPOEKT Mae
TeKy /SrC, me posramioBaHi (aiimu mpoekTy. Y mpaBiii 4YacTHHI BiKHA
BIZJOOpaXA€TbCS PENAKTOP BUXITHOTO KOLY 3 TEKCTOM OOpaHOro 3
Opay3epy CKpUNTIB (Qaifmy TpOeKTy, 3BiJIKH HOTO MOXHA penaryBatu



HEOOX1AHUM YHMHOM.

Y HWXHI# 4acTUHI BiKHA 3a 3aKJIaJKaMH BiJJOOpaXaroThCsl TTOMUIIKH,
3Hal/IeHI B MPOEKTI, JOKyMEHTAIlisl MPOEKTY, KOHCONIb, KyJH BUBOJSATHCS
Pe3yIbTaTH BUKOHAHHS TIPOEKTY 30KpeMa.

:uﬁ,' Lua - myprq!srcfmain}aa -lual

File Edit Source Mavigate Search Project Run  Window Help [
C-EE& -0~ FrEEEHFEH e D |
Q_uic_k Access E‘:‘f | |
| tg Script Explorer SN | wain 59 = 5 |||
= s |
SR | BE > = local function main() -
= . 2| BE print("Hello wWorld') I
a myproj o
4 (B src main{)
b [&] main.lua
B Lua52

E= Outline 22

= main(}

4

m Problems [@ Tasks |,@ Luadoc |E Console 32 Ne

"Xk &EEE a0
<terminated> myproj_main [Lua Application] C:\Program Files\Java\jrel 8.0_25\bii
Hello World -

L4

| Writable | Smarthset | 2:19

Pucynok 1.2 —Po3po6uiennst Ta BukoHaHHs ckpunty B Lua Development
Tools
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Jns noaBaHHS HOBUX (DailliB y IPOSKT MOYKHA CKOPHCTATHCS MEHIO
File — New— Lua File 60 DocLua Filemis nokymeHTyBaHHS).

1.2.20cHoBHu MOBH NIporpamMmyBaHus Lua

Y wMoBi mnporpamyBanHs Lua riao0aiibHI 3MiHHI HE IOTPIOHO
OTOJIOIIYBAaTH, & MOYKHA OApa3y BHUKOPHCTOBYBATH (CIIOUATKy TaKi 3MiHHI
MaroTh 3HadeHHs Nil). BOymoBaHuX THIIB 3MIHHUX HE iCHYye, Oymb-sKi
3MiHHI MOXKYTb MICTUTH 3Ha4€HHS OyIb-IKOTO TUITY.

Jnst OTOJIOIICHHS JIOKAIBHUX 3MIiHHUX BHKOPHUCTOBYETBCS OIIEPaTOp
local:

locali=1

bazoBi Tuu MoBH mporpaMyBanHs Lua:

—nil;

— ntoriuanii Tun boolean;

— 4uCNOBUN T humber;

— psnkoBH# TUI String;

— userdata;

— function;

— thread;

— tabauunuii Tun table.

Tabmuii IMIUIEMEHTYIOTH acOIllaTHBHI MacWMBH — MACHBH, SKi
MOXXYTh 1HIIEKCYBAaTHCS HE TUIBKH 332 HOMEpaMH, aje ¥ 3a psakaMu ado
IHIIIMMH 3HAYCHHSIMH, JOMyCTUMUMH B Lua.

IIpukian BUKOPUCTAHHS TaOIHUITh, SIKI 32 CBOEIO CYTTIO € 00’ EKTaMHU:

a={}
k ="x"
alk] = 10

a[20] = "great"”
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print (a["x"])
k=20

print (a[k])

a"x"1 = a"x"1+1
print (a["x"])

Tabmmms B LUa MarOTh MHPOKE KOJO  3aCTOCYBaHHS 1
BUKOPUCTOBYIOTBCSI TakoX MJsi 30epekeHHS CTPYKTyp JaHuX. Bonu
MOXYTh BUKOPHCTOBYBATHUCS B SIKOCTI MaCHBiB, MaTpUIb 1 0araTOBUMIpHUX
MacHBiB, 3B'SI3HHX TIEPENiKiB, dYepr 1 BIANOBIMHUX CTPYKTYp 3
JIBOKAHAJIBHOK CUCTEMOIO, MHOKHH 1 MYJIbTHMHOXXHH, PSAKOBHX Oydepis,
rpadis.

Lua BUKOpPUCTOBYE HACTYIHI apu(MeTHYHI omeparii. OiHapHi ‘+’
(momamanmus), ‘-’ (Bigmimanms), * (muoxkenns), ‘[ (mimemns), N
(migHecenHs nmo crymeHs), ‘%’ (mineHHs 3a MoayneMm) Ta yHapHa ‘-
(3amepeuenns). Bei nani i BUKOHYIOTBCS HAJ JIHCHUMH YHCITAMHU.

BukopucToByIOTECS HACTYIHI omepartii MOpiBHAHHA: <, >, <=, >=,

’

Jloriuni oneparopu: and, or, not.
Jlns yrpaBiiHHS BUKOPHCTOBYIOTBCS YMOBHHI Habip omeparopis if
then elsemmukmu for, while ta repeat—until,omreparopu xonrpomo break,
returnta goto.

VYnpasnstoua KOHCTPYKITis if y 3ararpHOMY BHUIIIS/II Ma€ HACTYMHUMA
CHUHTAKCHC:

Lua |

if <ymosa> then

<Habip onepamopis 1>
else <mnaoip onepamopis 2>
end

Tpaauitiiiauii uncroBuii 1Mk fOr Mae HacTyTHUMI CHHTAKCHUC:
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for var = expl, exp2, exp3 do
<mino yukay>
end

3navueHHs eXpl ta eXp2 3amal0Th MEXi iHTepBaly, €XP3 —KpOoK

LUKITY.

V3arangeaena popma nukiay for Mmae HacTyImHII CHHTAKCHC:

for <var-list> in <exp-list> do
<body>
end

Iuxn while mae HacTyHMI cHHTaKCHC!

while <ymosa>
<mino yuxkiy>
end

Hukn 3 moctymoBolo repeat BH3HA4YaeTbea 3a
HACTYIMHOI'0 CUHTAKCHUCY:

JOIIOMOTI'OXO

repeat
<mino yuxkiy>
until <ymoea>
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[lpuknaxg mnporpamu, MO0 BH3HAYAaE (YHKLIIO A7 OOYMCICHHS
(akTopiany uncna:

T

function fact (n)
if n == Othen
return 1
else
return n * fact(n-1)
end
end
print ("enter a number:")
a=io.read("*n")
print (fact(a))

[lpuknaxg mporpamu, sika YUTa€ TEKCT Ta BUBOJHUTH CIIOBA, fAKi
HaifyacTimie 3ycTpivaroThCsl B TEKCTI:

Lua |

local function allwords ()
local auxwords =function ()
for linein io.lines()do
for wordin string.gmatch(line, "%w+"do
coroutine.yield(word)
end
end
end
return coroutine.wrap(auxwords)
end

local counter = {}
for win allwords()do

counter[w] = (counter[wpr 0) + 1
end
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local words = {}

for win pairs(counter)do
words[#words + 1] =w

end

table.sort(wordsfunction (w1, w2)
return counter[wl] > counter[w2pr
counter[wl] == counterjwnd wl < w2

end)

for i = 1, gonumber(arg[1]) or 10)do
print (wordsi], counter[wordsl[i]])
end

Jlana MoBa BHKOPHCTOBYE O€3KJIACOBY TMapagurMy 00’ €KTHO-
OpIEHTOBAHOTO MPOTrPaMyBaHHs, 1€ KOXKEH 00’ €KT € JEeSIKUM MPOTOTHIIOM.
HoBi ex3emmisipy MOKyTh OyTH YTBOPEHI LUIIXOM 3MiHHM BJIaCTUBOCTEH
iCHyrounx ek3eMIUiipiB. Takuil CTHIb TpOTrpaMyBaHHS Ha3MBAETHCS
NPOTOTHI-OPi€EHTOBAHUM.

Hnst Toro mo0 cTBOpUTH (QYHKLIIO, siKa OyaeTe BHKOHYBAaTH POJb
METOIy 00’ EKTY:

Lib={}
Lib.foo = function (x,y) return x + y end
Lib.goo = function (x,y) return x - y end

J11st CTBOpEHHS KOHCTPYKTOPIB:

Lib ={
foo = function (x,y) return x +y end,
goo = function (x,y) return x - y end }
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Jyis Toro mo0 BU3HAYUTH Omepaltii Tabuii:

Lua |

Account = {balance = 0}

function Account.withdraw (v)
Account.balance = Account.balance - v
end

Jliist Toro 100 BUKOPUCTATH TAaHWH METOJI IS 1HITUX 00’ €KTIB:

a2 = {balance=0, withdraw = Account.withdraw}

a2.withdraw(a2, 260.00)

Jluist Toro 100 BH3HAYMTH METOJ, B SIKOMY MOXHa OyJe OTpHMaTH
JOCTYIl J0 JaHUX 00 €KTa 3a JOImoMoror mokaxkumka Self, HeoOximmo
BHUKOPHUCTATH CHMBOJI IBOKPATIKH:

function Account:withdraw (v)
self.balance = self.balance - v
end

Buxiuk Takoro Metomy BiIOyBa€ThCS 3a JOIIOMOTOI0 aHAIOTIYHOTO
npuroMy:

a:withdraw(100.00)
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[IporoTumn-opieHTOBaHE TpPOrpaMyBaHHS — CTWIb 00 €KTHO-
OpPIEHTOBAHOTO TIPOTPAMYBAaHHS, 3a SIKOTO BIJICYTHE TOHATTSA Kjacy, a
NOBTOpPHE  BUKOPHUCTaHHS  (HAcClifyBaHHs)  BiJOyBa€ThCS  IIISIXOM
KIIOHYBaHHS 1CHYIOUOTO C€K3EMIUIIPY 00 €KTy, SKHA BHCTYIAa€ B PO
MPOTOTHUILY.

Sxmo € gBa 06'extr @i b, To ma Toro mo6 meperBoputd b Ha
MPOTOTHUN &, HeOOXITHO CKOPHUCTATHUCS HACTYITHUM MEXaHi3MOM:

setmetatable(a, {__index = b})

Jns1 3a6e3nedeHHst 3aXUCTy JaHUX KOKHHUHM 00’ €KT TPeICTaBIIAETHCS
y BUIJISIII ABOX TAOJMIh. OfHA — JUIA CTaHIiB, iHIIA — JJIs Omeparii abo
iHTEepdeiicy.

1.2.3CrangaprHi 6i0;ioTexkn MoBH mporpamyBanHs Lua

IligxmrodeHHs] cTaHIApTHUX Oi0IOTEK Ta MOIYIIB B TpOTrpaMax
MOBOIO LUaBiOyBa€THCSI HACTYITHUM YUHOM:

local m =require " math"

CraHaapTHHUH HaOIp MaTeMaTUYHUX QYHKIIIH MICTUTBCS B 010J1i0TelI
math: tpuronomerpuysi ¢ynkuii (Sin, cos, tan, asin, acos)HeceHHs 10
crynens i norapudmysanns (exp, log, 10910)dyuxuii oxpyrmenns (floor,
ceil), max, min,byukmii rexepamnii mceBgoBUIMaIKOBUX wmcen (random,
randomseediuauenns pii huge,mo € HaiiOinbImmM guciaom, Gpyskuii deg
| rad s mepeTBOpeHHs TpaaycCiB i pajiaHiB.

IToGiToBi omeparii wmictaTecs B Oi6Gmioreni bit32 i BkIrOUarOTH
no6iToBi omepanii i, abo, Hi, BukarouHe abo (band, bor, bnot, bxor),
omeparii 3cyBy i nukiignoro 3cyBy (Ishift, rshift, arshift §pudmernunnit
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3cyB), lIrotate, rrotate).bibmioteka omepye 3 0€33HAKOBUMH IUTUMH
3HAYCHHAMH.

bi6mioreka tableskmouae mormoMixki GYHKINT I MaHIITyTIOBaHHS
3 TaOJUIISIMU SIK 3 MACUBAMU:

— table.insert (array, position, elementjcxapisie eneMeHT y 3a1aHy
MTO3UIIII0 MACHBY;

— table.remove Buay4ac ereMeHT 3a 3aJaHOI0 TO3HUINEI0 3 MAaCHBY
(6e3 3amanoi MO3MUIIIT BIITy4Ya€e OCTAHHIN SICMEHT);

— table.sort (array, function) BuxoHye copTyBaHHS 3a IOIOMOTOIO
3aaH0i (PYHKINi, sKa IIOBEpPTA€ ICTUHHE 3HAYCHHS, SKIIO TIEPIITHI
apryMEeHT IOBUHEH PO3TAIIOBYBATUCS MEPIITHM Yy BiJICOPTOBAHOMY MACHBI;

— table.concat -etpumye mepemik psAKIB Ta MOBEPTAE PE3yNbTaT
KOHKaTeHamii BCiX JaHUX psAAKiB (Opyrwii apryMeHT MOKe 3aJaBaTH
pO3IimoBay).

bibmioreka StriNgMicTUTh HACTYIHI PSIKOBI (DYHKIIIT:

— string.upper(s) —ImepeTBOpPIOE PEricTp CUMBOJIB y PAIKY Ha
BEPXHIiii;

— string.lower(S) —mepeTBOpIOE pEricTp CUMBOJIB y PAIKY Ha
HWXKHIH;

— string.len(s) -HoBepTae TOBKUHY PAAKA;

— string.rep(s,n) -fioBepTae psAmOK, MOBTOPEHHH 3aJaHy KillbKiCTh
pasis;

—string.sub(s,i,j)) — BumoOyBac MiApPAZOK 3 [JAHOTO PSIKa,
0OMeXeHHI 3aJaHIMH 3a TTO3UITISIMI CHMBOJIAMU,

— string.chari string.byte —eperBoprorOTE CUMBONH Yy X YHCIIOBE
NPE/ICTABIICHHS 1 HABMAKH,

— string.format -sukonye popmaTyBaHHS psKa,;

— string.find —BHKOHYe TOIIYK y psAAKY 3a 3aJaHUM MIAOJIOHOM 1
MOBEpPTAE€ IHJCKCU IOYATKY 1 3aKiHYCHHS 3HAWJICHOTO CIIB MaJiHHS 3
1abJI0HOM;

— string.match -BukoHye MOILIYK y PAOKY 3a 3aJaHUM MIa0JIOHOM i
MOBEPTAE YACTHHY PsJKa, SKa BiMOBITa€ Ma0JIOHY;

— string.gsub (str, pattern, replacement}aminioe Bci BXOMIKEHHS
mrabIIoOHy B 3aaHuii psmok Str ma s3amanuii psgok replacementt@6mmio
a0o ¢QyHKIi0);

— string.gmatch —mnoBeprae ¢yHknito, ska JiTepye 3a BciMa
BXOJDKEHHSMH 32JIaHOTO MA0JIO0HY B PSJIOK.
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[Ipuknan BUKoprCTaHHA MAOIOHIB AT MOMIYKY:

date = "Today is 17/7/1990"
d = string.match(date, "%d+/%d+/%d+")
print(d) --> 17/7/1990

Kiacu cuMBOJIIB, SIKi MOKYTh BUKOPUCTOBYBATHCS B IIA0JIOHAX:
— . —BCl CUMBOIIH;

— %a —itepu;

— %C —ympaBs0Yi CUMBOIIH;

— %d —mudpu;

— %(Q —ApyKOBaHi CUMBOJIA OKPiM MPOOiIiB;

— %I —niTepu B HWKHBOMY peTicTpi;

— %P —3HaAKU MyHKTYaIii;

— %S —cumMBoOI MpooiIy;

— %U —tiTepu Yy BEpXHBOMY PETIiCTpi;

— %w —andapiTHO-LKU(POBUN CUMBOJI,

— %X —mIicTHAAIATHPIYHI UG PH.

CrierianibHi CUMBOJIH, SIKi MOXKYTh BUKOPHCTOBYBAaTHCS B IIa0JI0HAX !
— + —opmHe abo O1yIbIIIe TOBTOPEHE,

— * — 0abo Oiybliie TOBTOPESHB;

— - — 0abo OinbIIe JIIHUBUX TOBTOPCHB;

— ? — 0abo 1 BXOmKEHHS,

— % —BuUXizA 31 ceLiaJIbHUX CUMBOJIIB,;

— [] —rpymyBaHHS CHMBOIIIB;

— /N — BHUKJIIOYCHHS 3aJaHOi TPyMHd CHMBOJIB (SKIIO MOYHHAE
11abJIOH, TO CITIBIAMiHHA 3HAXOAATHCS TIABKY Ha IMOYATKY PAIKY);
—$ — gKkmo mabnoH 3aBEPINYETHCA HaHUM CHMBOJIOM, TO

CHiBNagiHHA OyAyTb 3HAXOAUTHCH B KiHIII PsiIIKa.
CrerianbHi  CHMBOJIM, KpYIJi IyXKH, BHUKOPHCTOBYIOTBCS IS
pO30OUTTS pe3yabTaTiB monryKy. Hampukira:
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pair = "name = Anna"
key, value = string.match(pair, "(%a+)%s*=%s*(%a+)" )
print(key, value) --> name Anna

CranpmaptHa 06i07i0oTeKa BBEACHHS/BUBCACHHS JaHUX I0 TPOMOHYE
JIBl MOZIENI: IPOCTY Ta MOBHY.

IIpocta Mopmenb BHKOPHUCTOBYE 11Ba TOTOYHI (aiau, sAKi €
cTaHmapTHUMHU BXigamM Stdin ta Buxigumm Stdout morokamm, 3a
JOIIOMOTOI0 HACTYMHUX (DYHKIIMH:

—io.input(filename) —¢yukiis, ska BU3HAYAE KEPETO BXIiTHOTO
MOTOKY;,

—io.output(filename) —c¢ynkuis, ska Bu3Hauae Gaiin, B SIKHN
3aIHMCYIOTHCS BC1 Pe3yJIbTaTH KOMaH]l BUBEICHHS,

— i0.write —BHBOIUTH 3a/1aHi PAIAKH y TIOTOUHHIA (aiil BUBEIACHHS;

—io.read —3umrtye pAAKM 3 TOTOYHOro (aitmy i Mae HacTymHI

apryMeHTH:
a) “*a" — 3unTye (aiia MOBHICTIO;
6) “*I" — 3umTye HacTymHHI pAAOK (0€3 CHMBOIIY HOBOTO PSIKa);

B) “*L” — 34MTy€ HACTYIHHUH PSAIOK (3 CHMBOJIOM HOBOTO PSIIKA);

r) “*n” — 3YUTYyE YNCIIO;

J) NUM —34YHTYE PSAIOK 3 NUMCHMBOIIIB.

[loBHa MozENb BUKOPHCTOBYE AECKPHIITOPH 1 € €KBIBaJCHTHOIO 10
Mmozeni podotu 3 daiinamu B C.

Jlns BigkpuTTs (aiiay BUKOPHUCTOBYEThCA (DYHKINS 10.0PEN,B sIKiif
3amaeThes M’ Qaity 1 pekmM JOCTYyIy Ta sKa IOBepTaE HoOMep i
HOBIJIOMJICHHSI TIPO MOMWJIKY B pasi ii BusiBieHHs. [licis 3acTocyBaHHS
nmaHoi (yHKII CTBOPIOETBCS NECKPHIITOP, SIKMA Ma€ HACTYIHI METOJH.
read, write, close.

bibmioTreka BBeICHHS/BUBEACHHS IPONOHYE HAcTymHi C-I0TOKH:
io.stdin, io.stdout, io.stderr.

Oyuxmis tmpfile() moseprae meckpunTop Ha THMYAaCOBHI (haiin,
flush — Bukonye Bci HesaBepmieHni BuBeneHHS B (aitn. Meron setvbuf
BCTaHOBITIOE pEXUM Oydepuzalii TOTOKY.
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Meron seek(whence,offsetyoxxe moBepraTu Ta BCTaHOBIIOBATH
HOTOYHY TO3HLI0 B Qaiini. [Tapamerp whencemosxe npuitMaTii 3HAYCHHS
“set” (3cyB BU3HAYAETHCA 3 TOYATKY (aitay), “cur”’, ‘end”. Biamosigmo 6e3
rapaMeTpiB METOT IOBEPTAE TOTOYHY TO3UITiI0 B (paitmi.

1.2.4TloBTOpHE BUKOPUCTAHHS KOAY B MporpamMax MoBor Lua

[loBTOpHE BHKOpHCTaHHS KOLY B IMPOLECI PO3POOKH MPOrpaMHOrO
3a0e3neueHHs OB’ SI3aH0 3 PU3UKaMU. PU3HKN MOXYTh BUHUKATH 30KpeMa
yepes Te, 0 Ha BUBYCHHS KOJy MOXKE HE BIJIBOJUTHCH JIOCTATHBO Yacy, a
TaKOX 4Yepe3 Te, IO BIACYTHE pO3yMIiHHS 00J1acTi 3aCTOCYBaHHS Koxmy. s
a0CONIIOTHOTO BHKOHAHHSA BCiX MOCTaBJIEHHX 3aBAaHb 32 I[OBTOPHOTO
BUKOPUCTAaHHS KOAY HEOOXiHO TIPOBECTH MeTaIbHUH aHaji3 KOomy,
BWJIUTUTH KJTFOUOBI JIJIsl IOBTOPHOTO BUKOPUCTAHHS YaCTHHU.

IrpoBmii ABMIKOK — 1€ LEHTPaJIbHUA NPOTpaMHUA KOMIIOHEHT
KOMIT IOTEpHUX IirpOBHUX JOJATKiB 3 rpadikoio, mo oOpoONseTbes B
peanpHOMY daci.

JBIDKOK 3a3BHYail Ma€ HACTYIIHI MiJICUCTEMH.

—rpadiyHa miacucrema;

— MiCUCTEMA BBOAY,

— 3BYKOBA ITIJICHCTEMA;

— CHCTEMHE SIIPO.

Icaye Gararo irpoBWX HIBWJKKIB, SIKi MOXYTh OyTH 3aCTOCOBaHI B
mporieci po3poOku MOOUITRHUX irop abo Opay3epHux irop. OgHak BHOIp Mae
OyTH JOCTaTHRO OOIPYHTOBaHMUM, 3 YpaxyBaHHAM BCiX PH3HKIB Ta
BUKOHAHUM IIiCJISl IOCTATHBO AETAJIBHOTO aHAaJi3y.

Corona SDK —11e kpocmiaThopMHuuil ppeiAMBOPK i pPO3pOOIICHHS
MoOimbHUX poxaTkiB mig Android, iOS.B skocti MOBH IporpamMyBaHHS
BUKOpUCTOBYeThCS MoBa Lua. Corona SDkKe 2d-1BmxkoM /1j1st CTBOPEHHS
irop, Xo4a MOKE€ 3aCTOCOBYBATHCS 1 IJIT PO3POOJICHHSA NesIKuX Oi3Hec-
JIOJIATKIB. ApXITEKTypa JBMKKa HaBeleHa Ha puc. 1.3.

Jsmwxok Coronacknamaerbcst 3 0a3oBux 0ibmiorek Lua Ta iHImMX
010i0TeK, BIANOBIHAIBHUX 3a rpadiky, ayaio, Bieo TOIIO0, 30KpeMa.

— analytics -8ci ¢yHKIIIi, 110 CTOCYIOTHCS BUKOPHUCTAHHS aHATITHKH,

— audio —Bci ¢GyHKIIIT, 0 CTOCYIOTHCS ay/Iio;

— Crypto —8ci QpyHkii, o cTocyroThest KpunTtorpadii;

— display —8ci dyHKIIii, 110 CTOCYIOTHCS BiTOOpaXKEHHS eJIEMEHTIB;
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— facebook -sci ¢ynkiii, mo crocyrorsest Facebook;

— graphics -Bci ¢yHKIIii, 110 CTOCYIOThCs Tpadiku Ta JOMOMArarTh
BiZIOOpaXkaTH eleMeHTH,

— Ifs —6i6mioreka ¢aitnoBoi cuctemu Lua st pobotu 3 ¢daitmamu Ta
TEKaMH;

— media -menia-QpyHKIii 17151 BiToOpaxkeHHs ay/io Ta Bileo;

— native —byHKIii 1151 po0oTH 3 QYHKIIOHATBHICTIO IPUCTPOTB;

— network —dyHKIi, M0 CTOCYIOThCS MEPEKeBOI KOMYHIKallii Ta
KOMYHIKaIlil TaHuX;

— physics -6i6mioteku ¢izuku (Box2D);

— socket -6i6mioreka s komyHikaiiii cokerie TCPta UDP;

— sqlite3 —bynkuii s moctymy no 6a3 qanux SQLite3;

— storyboard -yHKItii, 1110 CTOCYFOTHCSI PO3KaAPYBaHHS;

— timer —yHkii s po6oTH 3 TaliMEpOM;

— widget —pyHKIi1 1151 CTBOPEHHS BiKETIB.

Project Project related files
Dir. Artwork  Sound Vidao Coda

Corona Corona Lua API

El'lgil'lﬂ display  media transition native

Pucynok 1.3 —Apxitextypa Corona SDK

Koxna 6ibmioTeka MICTUTh  BIAMOBAHWE  HaOip  QyHKIH.
PosriagaaeMo neski 3 HUX.

bi6mioreka display3okpema micTiTh HacTymHi QyHKIIIT:

— display.newCircle( xCenter, yCenter, radius $tBoproe Koo 3
3aJaHUMU KOOPJIUHATAMH LICHTPY Ta PaIilycoM;
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— display.newlmage(  [parent,] filename [,baseDir] x|
[.isFullResolution]) — BinTBOptOE 300pakeHHSs Ha €KpaHi 3 3aJaHOrO
(hatiny;

— display.newLine( [parentGroup,] X1, y1, x2, yB, v3, ... ] ) —
MAJTFOE JIiHIT 3 OJHI€] TOYKH B 1HIIY;

— display.newRect( x, y, width, height )c¥Boproe mpsmokyTHHI
00’ €KT;

— display.newText( options )e¥Boproe TEKCTOBHI 00’ €KT;

— display.remove( object )sy4ae 00’ ekt abo rpyiy;

— display.newGroup() -€TBOproe Tpymy, B SKy MOKHA JT00aBJIATH
a00 BUITy4aTH 00’ €KTH.

[Mpukinan BAKOPUCTAHHS JaHUX (DYHKITIH:

Corona SDK

local square = display.newRect( myGroup, 0, 0, 10200 ) --
red square is at the bottom

square:setFillColor( 1,0,0)

local circle = display.newCircle( myGroup, 80, 12060 ) --
green circle is in the middle

circle:setFillColor( 0, 1,0)

local rect = display.newRect( myGroup, 0, 0, 12008 --blue
rectangle is at the top

rect:setFillColor( 0,0, 1)

bi6mioreka audio3okpemMa MiCTUTH HACTYIIHI (DYHKIIIT:

— audio.loadSound( audiofileName [, baseDir ] shpanraxye daiin
Oe3mocepelHbO y IaM’ ITh Ta MOBEPTA€ TIOCHIAHHS Ha ayJ0-/1aHi;

— audio.setMaxVolume( volume, options ) -BcTaHOBIIOE
MaKCHUMAaJIbHAH PIBEHb TyJHOCTI;

— audio.setMinVolume( volume, options ) -BcTaHOBIIOE
MiHIMaJbHUHN piBEHb I'YYHOCTI,

— audio.setVolume( volume [, options ] ) BeTaHoBIIOE piBEHB
TYYHOCTI,

— audio.getVolume( { channel=c } )moBeprace piBeHb I'y4HOCTI;
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— audio.loadStream( audioFileName [, baseDir | BjmpuBace daiin
JUTSL YUTaHHS B TIOTOKOBOMY PEXHUMI;

— audio.pause( [channel] ) BeranoBarO€ Ha May3y BiATBOPEHHS B
aymio-KaHaji,

— audio.play( audioHandle [, options ] pesnounHae BiATBOpEHHS B
aymio-KaHaji,

— audio.stop( [channel] ) 3ytmHse BinTBOPEHHS B ayMi0-KaHaIIi;

Ilpuknan:

Corona SDK

local soundTable = {
chimeSound = audio.loadSound( "chime.wav"),
bellSound = audio.loadSound( "bell.wav" ),
buzzSound = audio.loadSound( "buzz.aac" ),
clickSound = audio.loadSound( "click.aac" )

}

bi6mioreka mediazokpemMa MiCTHTh HACTYITHI (QYHKIIIT:

— media.playVideo( path [, baseSource ], showCtmttistener ) —
BIJITBOPIOE BiJICO 32 BKa3aHUM LIUISIXOM,;

— media.playSound( soundfile [, baseDir] [, onCoetg] ) -
BiJITBOPIOE 3BYK;

— media.stopSound()3akiHuye BiATBOPSHHS 3BYKY;

— media.pauseSound(ByIiHsE BiATBOPCHHS 3BYKY;

—media.show(  mediaSource, listener )  —BigkpuBae
mw1aTGOpPMHO3ANECKHUM 1HTepdelic [0 Kamepu MpUcCTporo abo ¢oro
010J110TEKHY;

— media.newRecording( [path] ) erBoproe 00'exkr mis aymio
3aImcy;

bibmioreka nativesokpema MiCTUTh HACTYIHI (QYHKIIIi:

— native.showPopup( name, options )BiHOOpax<ye BCILIMBaKO4e
BIKHO, CTaHIapTHE TSI BKA3aHOTO CEPBICY;

— native.getFontNames() roBepTae MacuB JOCTYIHUX HIPUPTIB HA
IIPUCTPOT;
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— native.showAlert( title, message [, { buttonLabg[, listener]]) —
BioOpakae MomNepe/Kyrode BIKHO 3 ONHI€I ab0 NEKiTbKOMa KHOIKaMH,
BUKOPHCTOBYIOUM CTaHIAPTHE I JAHOTO IIPHCTPOIO TIOTEPEIKyIoue
BIKHO;

— native.cancelAlert( alert ) #porpaMHo BiAXWIsE MONEPEIKYOUES
BIKHO;

— native.requestExit() sakpuBae BiKHO HOIATKy, HE IE€PEPHUBAIOYN
IpoIIeC;

— native.newTextBox( centerX, centerY, width, heigh crsoproe
0araTopsIKOBE TEKCTOBE TIOJIC;

— native.newFont( name [, size] )ceBoproe 00’ ekt mpudT, AKHAI
MO’KHa BHKOPHCTOBYBaTH, II00 BH3HAUYUTH MWIPUPTH Yy BOYIOBaHHX
TEKCTOBHX TOJISIX;

— native.setKeyboardFocus( textField ) peranoBmoe ¢okyc Ha
TEKCTOBOMY IT0JIi Ta BimoOpaxkae abo MPUXOBYE KiIaBiaTypy.

bibmioreka physiCS30kpemMa MiCTUTh HACTYITHI (DYHKIIIi:

— physics.addBody( object, [bodyType,] [params] jieperBoproe
0o0'ekT Ha (i3uuHUA 00’ €KT, cneungiyHi  BIACTHUBOCTI  SIKOTO
CHUMYJIIOIOTHCS,

— physics.removeBody( object ) sumyuae crBopeny dizuuni
iMiTamiro 00’ ekTa 6€3 BUIIYUCHHS CaMOTO 00’ €KTa,

— physics.setGravity( gx, gy )imMiTye rpasiTauito;

— physics.start( noSleep pesmounnae imitaiito Gpi3uKu 00’ €KTIB.

Bci 00’ ekTH, HaMaibOBaHI Ha €KpaHi 3a JOTIOMOTOI0 0i0i0TeKH
display, € display object,mo 30kpemMa MarOTh HACTYyIHI BIaCTHBOCTI:
object.x, object.y, object.width m@zpuna), object.height Hucora),
object.rotation {6epranns), object.isVisible §u Bumummii 00’exT Ha
eKpaHi) Ta MeTomW, sKi BHKOHYIOTh MOBepTaHHS Object:rotate(),
MmaciitaOyBanHsi Object:scale() BianpaBieHHs Bi3yalbHO Ha 3ajHiH (oH
cepen eneMenTiB rpymu object:toBack(la mepenwiit ¢hou object:toFront().

Iicns incransmii Corona SDKs cructeMi 3’ SBUTBhCS CUMYITATOP (pHC.
1.4), 3 TONOBHOrO BiKHa SIKOTO MOXXHa CTBOPUTH TIPOCKT, BIIKPUTH
ICHYIOUHH Ta OTPUMATH ITOCTYII IO MPHUKJIAIIB IPOEKTIB 1 TOKYMEHTAITI1.

Ilicis cTBOpEHHS MPOEKTY OyIe CTBOPEHO TEKY, IO MICTUTh NESIKUI
HaOip ¢aiimiB 3ByKIB 1 300paxkeHb, TOJIOBHUI (aitn mpoekty main.lua,
KoHGirypauiiinuii daitn config.lua,ne 3agaerbcs po3mip ekpany.
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Jnst Toro o6 CTBOPIOBATH MPOEKTH VISl IPUCTPOIB MiJl KepyBaHHAM
MOOiBHOT omepariiiiHoi cucremu Android, HeoOximHO BcTaHOBHTH Java
SDK. Iyukt mento Build for Android no3BosuTh BUKOHATH BiAMOBIAHY
300pKky. B mporeci 300pku HEOOXiIHO BU3HAYUTH 30KpEMa THUIl Mara3uHy
J0/IaTKiB, sIKMA Oyae BUKOpUCTOBYBatucs (abo He Oyme). Y pesysbrarti
Oyne ctBopeHo (aitn *.apk, skuit MOKHA IHCTAIIOBATH HA TPHUCTPOI T[T
yIpaBIiHHIM onepariiiHoi cucremu Android.

m——— =
Corona SDK
hw Docs
NEW PROJECT + Samples
Clock
Forum
OPEN t mm Learn

‘ Ready to Distribute? Subscribe Now

Pucynok 1.4 —Bik#o cumyisatopa Corona

Ins CoronaicHytots Takox aesiki IDE, 3okpema Corona ® Cider,
sSIKe BKJIIOYAE PO3IIMPIOBAHMI 3HEBA/KyBay, MPOBIIHHUK, aBTOKOMIILIALIIO,
TOYKM BiJHOBJICHHA B pEANbHOMY 4Yaci, HIATPUMKY pO3IiTy eKpaHy,
MOTIePETHIH TIeperIsil TOLIO.

PosrnsiHeMo iHIII JABMKKH, SIKI TAKOK MOXKYTh BUKOPHUCTOBYBATHCS
JUTSL PO3pOOJICHHS IrpOBUX T0JATKIB.

Gideros Studio— e kpocruiarhopMeHe cepeioBHIIe PO3POOKH irop
s i0OS ta Android. B sikocTi MOBH MpOTrpaMyBaHHS BUKOPHCTOBYETHCS
Lua. Ipairoe mix ynpasiinasam onepariitaux cuctem Windows, Mac OS,
Linux. I'padiuni MmoxxnuBocTi rpyHTyIOTECsl Ha OpenGL, OpenAL, Box2D.
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Bxurouae y cBiii ckiaan Studio (IDE anst po3po6ku), inctpyment Player,
SKHH HaJa€ MOMJIMBICTh 3aIlyCKaTH MPOCKT ISl BiJUIaro/DKCHHS Ha
BIIACHOMY IepCOHaJbHOMY KoMmm totepi, TexturePacker, mo mae
MOKJIMBICTh YIIaKyBaHHS Pi3HOMaHITHHX TEKCTyp B ariacu, FontCreator,
110 JI03BOJISIE CTBOPIOBATH PACTPOBI mipudTH i qoaatky 3 *.ttf, *.otf, *.ttc.
ApXITEeKTypa IaHOTO JIBUKKA HaBeleHa Ha puc. 1.5.

Player Font Creator Gideros
Studio
Studio Texture Packer Family

Gideros C++ API

Box2D

libPNG libJPEG | GLU tesselator

network gps/compass | gyroscope |accelerometer touch

Hardware

Pucynok 1.5 —Apxitekrypa Gideros Studio

Unity — e 6aratomiatgopMHuil iIHCTPYMEHT Uil pO3POOKH JBO- i
TPUBIMHPHHUX TOAATKIB Ta irop mix omepauiitai cucremu Windows, OS X,
Android, iOS, Linux,a Ttakox JesKi TpaibHi KOHCOJI Ta Web.
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BuxopucroBye wmoBu mporpamyBanHs C#, JavaScript, Boo.
CkpunroBa CHCTEMa irpoBOTO JBW)KKAa BHKOHaHa Ha MONO  @inbHHI
BiakpuTHit poekT 3 peamzarii .NET Framework).

VYBech mporec po3poOku BimOyBaeTbes y BimmosimHiil IDE, ske
BKJIFOYA€E PEAAKTOP CIICH, PEJaKTOp IrpoBHX 00 €KTIB Ta PEIaKTop
ckpunrtiB. CepBep pecypciB Unity — e moBHO(YHKIIOHAIBHE PILICHHS IS
KOHTPOJIIO BEPCiii JUIsl BCIX IFPOBUX CKPUNTIB 1 pECYPCIB, 10 YIIPABISETHCS
0azoro nanux PostgreSQL.

Moai — He TiJbKM irpoBHil IBIKOK, aje i MOBHOIIHHA IuaTdopma,
sKa BKIIOYa€ KIIEHTCBKY Ta CepBepHy dYacTHHHU. [l po3poOsieHHS
JOMATKIB (MK KJIIEHTCHKOI, TaK i CEBEPHOI YACTHHH) BHUKOPHCTOBYETHCS
MoBa Lua. Mae BigKpuTHH KOJ, 3a PaxyHOK UYOro HOro MoxHa
pO3UIMPIOBATH HEOOX1THUM 4YHHOM. [1oBHIiCTIO Oe3komToBHUIA. J[03BOMNSE
po3pobmsati 2D ta 3D irpu mis iOS, Android, Windows, Mac OS Xa
Chrome.

Cocos2d-x— e kpocratdopmHuuii irpoBuit 2D IBIKOK, CTBOPESHHIA
sk komist cocos2dmis iPhone. Cocos2dukopucrosye Object Cta moxe
BUKOPUCTOBYBATUCS Tibku uisi I0S. BUKOPUCTOBYE MOBH MpOrpamMyBaHHS
C++, C#, JavaScripta Lua. ITlinrpumye Mo6inbHi miardpopmu iOS ta
Android.

LOVE (puc. 1.6) — e ¢dpeiiMBOpK 3 BiZKpUTHM KOIOM, SKMii
BukopucTtoBye Lua ta OpenGL. [loctynHuii Ha omnepaumiiHUX cHUCTEMax
Windows, Macra Unix. [103BoJisie CTBOPUTH JACCKTOIHI PO3IIUPSHHS ISt
JIOJIATKIB, SIKI MOXKYTh KOMYHIKYBaTH 3 MOOIJTBHUMH JIOJJATKAMH.

LOVE Application

=n

Pucynok 1.6 —Basopa apxitextypa LOVE Ta dynkiiii 380poTHOr0
BUKJIUKY
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Ha Bigminy Big Coc0S2d-X,B sikoMy BCi 00’ €KTH 3HAXOISTHCSA B
mrapax, a [Mapy 3HaXOAAThCS B cueHax, y Love2DHemae Hi mapis, Hi ClieH.
3a 70mMOMOTOI0 MIapiB MOXHA CTBOPIOBATH THYYKI JOJATKH OB
npoctumu Metomamu. Y COCO0S2d-XBce mpezcTaBiIeHo 00’ €KTaMu i, 1100
SIKUHCH €JIeMEHT 3’ IBUBCS Ha €KpaHi, HOTPiOHO AOAATH HOro Ha CUeHy, a y
Love2d Bce mpencTaBiIeHO 3MIiHHHMH, TOOTO KOXHHH Kaap IOTPIOHO
MAJTIOBATH T€, IO TIOBHHHO 3’ IBUTHUCH.

1.3. 3aBpanHs Ha 1a0opaTOPHY PodOTY

1.3.1. O3HallOMHUTHUCH 3 TEOPETHIHUMU BIJIOMOCTSIMH,
HEOOX1THUMHU ISl BAKOHAHHS POOOTH.

1.3.2. Bukonatu anajgi3 mnpeaMeTrHol o00MacTi Ta BU3HAYUTH
(YHKI[IOHAJBHI BUMOTH 0 IPOTPAMHOI0 3a0€3MeUeHHs y BIAMOBIAHOCTI 3
IHMBIyaTbHUM 3aBJIaHHSAM, Y3TOJPKCHUM 3 BHKJIQJaueM.

1.3.3. OuinutH MOXJIMBI CrmOCOOM pO3pOOIEHHS MNPOTrPaMHOTO
3a0€3MeYeHHS B TOMY YHCIi 3 TOBTOPHUM BHKOPHUCTAHHSIM KOy Ta 0e3.

1.3.4. OOpatu IBWXKOK, SKUH JO3BOJISIE peali3yBaTH KOHIEMLIIO Ta
(YHKLIOHATIBHICT KOMIT IOTEPHOI I'pW BiANOBIAHO A0 iHAMBILYalIbHOTO
3aBJIaHHS.

1.3.5. Po3poburu mnporpamMHe 3a0e3lCUYCHHsS, SAKE pealizye BCi
(yHKI[IOHANBHI ~ BHMOTH, BH3HAYCHI IHAWBIIyaJbHUM  3aBJaHHSM.
IIporpamue 3a0e3nedeHHs 000B’ I3KOBO MA€ BiAMOBIIaTH BUMOTaM O€3ITEKH
JIAHHUX Ta MPOTPAMHOTO KOJIY.

1.3.6. BuxoHatu TecTyBaHHS  PO3pOOJIEHOTO  MPOTrPaMHOTO
3a0e3MeUeHHS.

1.3.7. BuKOHAaTH aHaJi3 OTPUMAHUX PE3YJIbTATIB TECTYBAHHS.

1.3.8. BukoHatv KpUTHYHHHA aHali3 po3poOJIEHOr0 MpOrpaMHOro
3a0e3MeUeHHS.

1.3.9. OdopmuTH 3BIT.

1.3.10. BiamoBicTi Ha KOHTPOJIbHI 3aIUTAHHS.

1.4. 3mict 3BiTY

1.4.1. Merta poboTu.
1.4.2. 3aBpanHs Ha poOOTY.
1.4.3. Komriemniiist KOMIT F0TEPHOT I'PH.
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1.4.4. ®yHkuioHaIbHI BUMOTH JI0 IPOTPAMHOTO 3a0€3MeYeHHS.

1.4.5. Omnwuc ta oOrpyHTyBaHHS BHOOPY ABHXKKA.

1.4.6. TexkcT po3po0IEHOro MPOrpaMHOIo 3a0e3eUeHHS.

1.4.7. Inarepdeiic pobOTH 3 MPOrPamMoI0 B ACKIIBKOX PEKUMAX.

1.4.8. PesynpraTu TecTyBaHHS: BXiAHI JaHi Ta pe3yJbTaTH poOOTH
HpOTPaMH.

1.4.9. Amnami3z pe3yjibTaTiB TECTyBaHHA Ta  PO3POOJICHOIO
IpOrpaMHOro 3abe3nedeHHs.

1.4.10. BucHoBkH, 10 BiJOOpakalOTb  OCOOHCTO  OTpUMaHi
pe3yIbTaTH BUKOHAHHS POOOTH, Ta iX KpUTHYHMI aHAJI3.

1.5. KoHTpo/bHi 3anMTaHHA

1.5.1. IIlo Take irpoBUil IBUIKOK?

1.5.2. [Ing 40r0 BUKOPUCTOBYIOTHCS IrPOBi IBMXKKH ?

1.5.3. Sxi yacTMHM KOMIT IOTEPHOI TpU 3a3BUYAd  JO3BOJISIE
KOHTPOJIFOBATH irPOBUH JABMKOK?

1.5.4. Sxi pu3HKH XapaKTepHi Uil TMOBTOPHOTO BHKOPHCTaHHS
Koy ?

1.5.5. Ski irpoBi ABMWXKMA BH 3HAa€Te 1 SKIi OCOOJIMBOCTI BOHU
MaloTh?

1.5.6. SIka apxiTekTypa 0OpaHOTo irpOBOro IBMXXKA?

1.5.7. SIki 6i6mioTeku Mae 0OpaHUi ABHIKOK?

1.5.8. Ski dpyHkuii Hagae oOpaHUi ABHKOK?

1.5.9. Yu BapTO BUKOPUCTOBYBATH KOJ MOBTOPHO?

1.5.10.4xi mHaifronoBHimi (akTopy YCHIIIHOTO MOBTOPHOTO
BUKOPHUCTAHHS IPOTPAMHOTO KOy ?

1.5.11. /Ins saxkux 3a7a4 MOXXHA BHUKOPHCTOBYBaTH  MOBY
nporpamyBanHs Lua?

1.5.12. Ilo Take AMHAMIYHA THITI3AL{isN?

1.5.13.5ki IHCTpYMEHTH MOXYTh BHKOPHCTOBYBATUCH IS
nporpaMyBaHHs MoBoto Lua?

1.5.14. sIxi 6a30Bi TUIIM MOBH NporpaMmyBanHs Lua?

1.5.15. SIki Tvnu MOBHM IporpaMyBaHHs Luae He3MIHHUMU ?

1.5.16. Sxi ocobnmBocTi QpyHKIi# B MOBI iporpaMmyBanHs Lua?

1.5.17. SIkuM YMHOM MOXYTh BUKOPHUCTOBYBATHUCS TAaOIHIIi?

1.5.18. SIki mapagurMu nporpaMyBaHHs MiaATpuMye MoBa Lua?
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1.5.19.Y 4yomy nmomsgrae mapagurmMa  (QyHKIIOHAJIEHOTO
nporpamyBaHHs?
1.5.20. Y oMy nojsirae MexaHi3M CMITTsIpa?
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JIABOPATOPHA POBOTA Ne 2
KOMIIOHEHTHA MOJEJIb PO3POBJIEHHSA
MMPOT'PAMHOI'O 3ABE3NIEYEHHS B ®PEVIMBOPKY .NET

2.1. Meta podotu

2.1.1 O3HalfoMUTHCh 3 TPUHOUNAMH KOMIOHEHTHO-OPIEHTOBAHOTO
IpOrpaMyBaHHS.

2.1.2 HaBuutucs po3poONsSTH TporpamHe 3a0e3medeHHs s
wiatdopmu .NET Ha OCHOBI KOMIIOHEHTHOTO TiIXOAY.

2.2. Kopotki Teopernyni BizomocTi

Po3pobiieHHs Ta  BHUKOPUCTaHHS KOMIIOHEHTIB €  OCHOBOIO
KOMITOHCHTHO-OPI€EHTOBAaHOTO  TIporpaMyBaHHs.  Jlama  mapaaurma
MPOrpaMyBaHHSI PEali3yeThCsl B 0araThbOX TEXHOJIOTISX, 30KpeMa B MOBI
nporpaMyBaHHs Javasa JonoMororo TexHonorii JavaBeansgizomi Takox
posnosctomkeni pimenns CORBA, COM, SOAP.IInatpopma .NET
peamizye KOMIIOHCHTHO-OPIEHTOBAaHMU TiAXim, 3abe3medyroun HOro
BUKOPHUCTAHHS JUIS T ATPUMYBAHUX MOB MPOTPaMyBaHHS.

V 3arasibHOMY BHTanKy KoMmoHeHToM .NET € HacTymHui nmpukiaz
crBoperns kinacy .NET:

- C#

public classMyClass

{
public string GetMessage()

{

return "Hello";

}
}

Komnonentun .NET MoxyTs Hanexatn 30upaHHsiM Ha ocHOBI EXE
(36upanns 3acrocyBans) abo DLL (6i6mioTeuni 36upaHHs).
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st Toro mo6 cTBOpUTH HOBe Gibmioteune 36upanns C#y Visual
Studio, HeoOxinHo ckopucrartucs mento File — New — Project...Ilicas
TOTO SK Ha eKpaHi 3 siBUThCs miajgoroBe BikHo New Project fjuc. 2.1),
HeoOxigHo oOpatu Visual CH#B skocTi THITYy TIPOEKTY, MIC/IsA 40ro odopatu
Windows, a y mabnonax — Class Library.HeobxigHo Takox 3amaTu
po3TalyBaHHs MPOEKTY Ta BBecTH iM’ s (Hampukian, MyClassLib).

D ClassLibraryt - Microsoft Visual Studic (Administrator) &) X9 | Quick Launch (Cr+Q) Pl- B x
FILE EDT VW PROJCT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW HELP signin 4
[ -2 B | 9 - © | s - [oms || i

B © Recent |.NET Framework 85 ~| St by: [ Defautt i= Search Installed Templates (Ctrl+E)

Bl 4 mstalled i : Visual C2
w E] Windows Forms Application Visual C&# Type: Visual C*
4 Templates Aproject for creating a C# class library
© Visual Basi = (i
sual Basic ] e Application Visual G
4 Visual C& -y
cx
Windows BB console Appication Visual C#
b Web
ca
MySQL E‘é! Class Library Visual C#
¥ Office/SharePoint L.
o
Cloud E‘é! Portable Class Library Visual C¥
LightSwitch A
Reporti iS4
eporting &E WPF Browser Application Visual C#
Silverlight <)
Test -

s B] Empty Project Visual C#

e
Voot =[] Windows Service Visual C#
b Visual o+

© Visual F# 4
et Hi! WPF Custom Control Library Visual C#
5QL Server &

TypeSeript «©

WPF User Control Libral Visual C#
Python o ¥

b Online Click here to go online and find templates.

Name: MyClassLib

Location: cusersHocumentsiwvisusl studio 2013\Projects ~ | Browse..

Solution: | Create new solution -

Solution name: MyClassLib Create directory for solution
[] Add to source control

=

Error List

Pucynok 2.1 —CtBopenns npoekty Class Libraryy Microsoft Visual
Studio

[Micns cTBOpeHHS MPOEKTY 3a JIOMOMOTOI0 MEHIO MOXKHA JOJaTH
HOBUH Kkiac, iHTepdelic, KOMIOHEHTHHMI knac Tomo. Jlus 1mporo
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npu3HaueHuit nyHKT MeHio Project— Add Classsikuit BUBOIUTE Ha eKpaH
nianorose BikHo Add New Itemgo6paskene Ha puc. 2.2.

R e et S )]
4 Installed Sortby:[Defaut | i IS Search Installed Templates (Crl+E) D~
4 Bntatitlienn ,';‘J Class Visyal C#ltems  TYPes Visusl C2Ttems

ED;’E = An empty interface definttion
ata
iy C{e) Interface Visual C¥ ltems
b Web
# herns
S Windows Form Visual C# Bems
‘WPF
L]
Regorting l"—_| User Control Visual C# ltems
SQL Server
Worktonr b Component Class Visual C# ltems
Graphics .
Rl User Control (WPF) Visual C# ltems
b Online -2
About Box Visual C% ftems
0@ ADO.NET Entity Data Model Visual C# ltems
'I"j Application Configuration File Visual C# ems
Applicstion Manifest File Visual C# Items
—g=
D] Assembly Infarmation File Visual C# Iterns
E Bitmap File Visual C# kerns
Click here to go online and find terplates.
Name: Interfacel.cs

(Name)
Tndicates the name used in code to identify the object.

Error List

Pucynok 2.2 —JlonaBaHHs1 HOBOTO KJ1acy B IIPOCKT

Jdng  Toro 100 BHUKOPHCTaTH pO3POOJCHHH KOMIOHEHT Yy
KITIIEHTCHKOMY 3aCTOCYBaHHI, HEOOX1IHO BUKOHATH HACTYIIHI Hii:

a) crBoputu HoBuit mpoekt Windows Application Form;

0) mojaT TOCHIAHHS Ha CTBOpeHe paHimie 30upanHs (puc. 2.3),
obpasmu B meHio Project — Add Reference...micns goro Ha expani
3'sBUThCs jianoroBe BikHO Reference Managery skomy HeoOXiTHO
obpatu cTBOpeHe 30upanHs (0OpaTu BapianT Browsera BkaszaTH IUISX 10
30HpaHH);

B) ZI0fIaTH TUPEKTUBY USING mis mpocropy imMen AssemblyDemo
namespace,

) BUKOPUCTATH B TEKCTi MPOTpaMé PO3POOJICHUI KOMIIOHEHT SIK



34

3BUYAHUI KJac, HATIPUKIIAL!

C#

using System;
using System.Windows.Forms;
using AssemblyDemo;

partial class ClientForm : Form

}

MyClass obj = new MyClass( );
string message = obj.GetMessage( );
MessageBox.Show(message);

void OnClicked(object sender,EventArgs e)

[

B

Manager - WindowsForm:

4 Assemblies

Extensions

P Solution
b COM

P Browse

Targeting: .

[

=

MET Framework 4.5

MName

Accessibility

CustomMarshalers
IsymWrapper

Microsoft. Activities.Build
Microsoft.Build
Microsoft.Build.Conversion.v4.0
Microsoft.Build.Engine
Microsoft.Build.Framework
Microsoft.Build. Tasks.v4.0
Microsoft.Build.Utilitiess4 .0
Microsoft.CSharp
Microsoft.)Script
Microsoft.VisualBasic
Microsoft.VisualBasic.Compatibility
Microsoft.VisualBasic,Compatibility.Data
Microsoft.VisualC
Microsoft.Visual C.STLCLR
mscorliby

PresentationBuildTasks
PresentationCore
PresentationFramework
PresentaticnFramework.Aero
PresentationFramework.Aerc2
PresentationFramework.Aerolite
PresentationFramework. Classic
PresentaticnFramework.Luna

Version
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
10000
10.0.00
10.0.0.0
10000
10000
2000
4000
4000
4000
4000
4000
4000
4000
4000
4000

-

Search Assemblies (Ctrl+E) P~

Name:

Accessibility

Created by:

Microsoft Corperation
Version:

4.000

File Version:
4.0.30318.18020 built by:
FX45RTMGDR

[ Browse... H OK H Cancel |

Pucynok 2.3 —JloyaBanHst 30MpaHHs 10 KIIIEHTCHKOTO MPOCKTY
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2.3. 3aBnaHHs HA J1a0OpPaTOPHY PodOTY

2.3.1 O3HallOMUTHCh 3 TEOPETUYHHMHU BiZJOMOCTSIMH, HEOOXITHUMHU
ISl BHKOHAHHS POOOTH.

2.3.2Po3pobut  mporpamHe  3abe3medyeHHS 3 rpadiyHEM
iHTepdericoM KOpucTyBaya MOBOIO IporpamyBanHs C#y BIANOBIIHOCTI 3
IHIUBIyaTbHIM 3aBIAHHAM, Y3TOKCHUM 3 BUKJIAIAUeM.

Yci ¢yHkuii cucremMu MOBHHHI OyTH peali3oBaHi y BHIVIAL
HeoOXimHoi KinmbkocTi mporpamuHux kommnoHeHTiB .NET. Kiientceke
3aCTOCYBaHHs, M0 peaiizye Oe3mocepeHb0 CHUCTEMY, ITOBHHHO
BUKOPHCTOBYBAaTH (PYHKIIIT 3 KOMIIOHEHTIB uepe3 inTepdeiicu. [Tporpamue
3a0e3neueHHss 000B’ I3KOBO Mac BIAMOBIAATH BAUMOraM O€3IEKHM IaHUX Ta
nporpamMHoro komy. Kimienr-cepBepHe nporpaMHe 3abe3rnedeHHs Mae OyTH
moOyI0oBaHO 3 JACKIIBLKOX pIBHIB Ha OCHOBI BHUKOPHUCTaHHS OJHOTO 3
apxiTeKTypHHX IIa0JIO0HIB.

2.3.3Bukonaru TECTyBaHHS  pO3pOOJIEHOrO MIPOrpaMHOI0
3a0€3MeYeHHS, Y TOMY YHCIi 000B’ I3KOBO MOJYJILHE TECTYBaHHSI.

2.3.4BukoHaty aHani3 OTPUMAaHKUX PE3yJbTATiB TECTYBaHHS.

2.3.5BukoHaTtM KpPUTHYHUHI aHami3 po3po0JIEHOr0 MPOTPaMHOTO
3a0€31eUCHHS.

2.3.60dopmuTH 3BIT.

2.3.7BignoBicTyl Ha KOHTPOJIBHI 3aITUTAHHS.

2.4. 3micr 3BiTY

2.4.1Merta pobotHu.

2.4.23aBnaHHs Ha pOOOTY.

2.4 .3 ApxiTeKTypa MporpaMHOTro 3a0e3MeYeHHSI.

2.4 4TexkcT po3pobIeHOro MPOrpaMHOro 3a0e3MeYeHHs .

2.4.5Pe3ynpTaTi TECTyBaHHS. BXIOHI JaHI Ta pe3yJlbTaTH pPoOOTH
HpOTPaMH.

2.4.6AnHanmiz  pe3ynbTaTiB  TECTyBaHHA Ta  pO3pOOIIEHOrO
MpOrpamMHOro 3a0e3NeICHHS.

2.4.7BUCHOBKH, 1110 MICTATH BiJIOBiAI HA KOHTPOJIbHI 3allMTaHHS, a
TaKOX BiZOOpaKaloTh pe3ylbTaTH BUKOHAHHS POOOTH, Ta iX KPUTHYHHA
aHai3.
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2.5. KoHTpOJbHI 3anMTaHHS

2.5.111lo Take KOMITOHEHT?

2.5.273 40ro CKIagaeThes apxiTEKTypa MPOrpaMHOro 3a0e3redYeHHs,
PpO3po0IEHOr0 HA OCHOBI KOMITOHEHTIB?

2.5.3 SIki TexHosorii po3po0ICHHS KOMIIOHEHTHOI'O IPOIPaMHOIO
3a0€e3MeYCHHS ICHYIOTh?

2.5.411o Take ¢peiimBopk .NET?

2.5.5 1551 yoro HeoOxinHi iHTEpdeticn?

2.5.6 3 sgKkMX eTamiB CKIAOa€ThCs PO3POOJICHHS IPOrPaMHOIO
3a0e3MeyYeHHss Ha OCHOBI KOMIIOHEHTIB MOBOIO mporpamyBaHHs C# Ha
wiatgopmi .NET?

2.5.7 SlkuM YHHOM 3aCTOCYBaHHS KOMIIOHCHTHO-OPi€EHTOBAaHOI
napajurMH  TPOTPaMyBaHHS  BIUIMBA€ HA  PU3UKH  PO3POOICHHS
MPOrPaMHOT0 3a0€3MEeYCHHS 7

2.5.85xum unHoM xommoneHTH .NET po3ramoByioThes B mam’ siTi?

2.5.9111o Take Ta sskuM yrHOM mpaiioe CLR?

2.5.10Y vomy nossirae mozaens 6e3nexu .NET?
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JIABOPATOPHA POBOTA Ne 3
KOMIIOHEHTHA MOJEJIb PO3POBJIEHHSA
IMPOI'PAMHOTI'O 3ABE3IIEYEHHS JAVABEANS

3.1. Meta podotu

3.1.1 OsnHaifoMHTHCH 3 peaji3ali€l0 NPUHLUIIB KOMIIOHEHTHO-
OpIEHTOBAHOTO IpOTrpaMyBaHHs B Mozeli JavaBeans.

3.1.2 HaBuuTHca po3poOnaTd mporpaMHe 3a0e3MEYeHHST MOBOIO
nporpaMyBaHHsl JavaHa OCHOBI KOMIIOHEHTHOTO MiAXOAY 3a AOIOMOTOIO
mozeni JavaBeans.

3.2. Kopotki Teopernyni Bitomocri

JavaBeansBuzHauae HaOip MNpaBWi IJIs CTBOPEHHS CIEMCHTIB
MPOrpaMHOr0 3a0€3MEUeHHSI, 10 BUKOPUCTOBYIOTHCS YacTO Ta MOXYTh
OyTH 3pO3yMUINMHU K JUIS PO3POOHHUKIB, TaK 1 JUIs IHCTPYMEHTIB PO3POOKH.
CTBOpeHHs KOMIIOHCHTIB y crneunmdikamii JavaBeansosuadae, mo mis
00’ eTHaHHS KOMITOHEHTIB JJOBEJIETHCS MHUCATH MEHIIE CTAaHAAPTHOTO KOy .

[Ipuknam CTBOPeHHS KOMIOHEHTY Y BiJIIOBIHOCTI 3 MOMAEIUIIO
JavaBeans:

public classMyBeanimplementsjava.io.Serializable

{

protected inttheValue;
publicMyBean () { }
publicvoid setMyValue(nt newValue )

{
theValue = newValue;
}
public intgetMyValue()
{
returntheValue;
}



38

Cyuacni IDE (NetBeans, Eclipse) namarotb  MOXIHBOCTI
Bi3yaJIbHOrO NpOrpaMyBaHHS 3 BUKOPUCTAHHSIM CTBOPEHHMX KOMIIOHEHTIB
JavaBeans.

VY IDE NetBeansiis ctBopeHHs KoMIIoOHeHTa JavaBeanseo0xinHo
croyatky ctBopuTH HOBHHU mpoekT (Paitn — Hoeuit nmpoekt), obpatu y
BikHI CTBOpUTH MPOEKT KaTeropito Javara npoekt bidmioreka kiacis Java,
iC/Ist 40oro AofaTH (aiil Kiacy HUIIXOM BHOOPY MyHKTY MeHio Paiin —
Hosuii daiin, 3Bigku y BikHi CTBOpUTH ailm MokHa 00paTH KaTeropito
OO0’ extn JavaBeansa tun ¢aiinie Kommonent JavaBeanspfic.3.1), micns
goro Oynae n0oJaHO HOBHH (aiil [0 TPOEKTYy, B SIKOMY MICTHUTHCS
CTaHIapTHA CTPYKTypa KommoHeHTy JavaBeangfic. 3.2).

[ Al
T R [
_- e ————————— B
Ularn Buibpate Tun daiina
;. Buibpare Tun daiina Mposscr: | & vProj -
Q, DuneTp:
KaTeropim: Tunkl hainos:
Java -
= B
|| Dopmbt Swing GUI | |8] Whdoprawma o KoMnoHeHTe
Doty Savabeans @] Wrdopralya o komnoHeHTe Bes sHauka
~[1) dopmel AWT GUI Y ||B Hecpoaue
4 |&] PenaxTop cBOCTS
oA yRbHEIE TECTHI B padage (=
|| Beb
L) Mpunosenmre JavaServer Fat
|| Struts
. T m T
OnucaHie:
CoznaeT komnonedT JavaBeans, CosAaHHbLIN CKENET KOAS COASMMMT MPUMED CEOMCTES U
NOAAEMHKKY MIMEHEHUA CEOACTE.
< Hasan [Llanee > OTMEHE ‘
il
K

Pucynok 3.1 —CtBopenns ¢aiiny komnonenty B IDE NetBeans

Jns toro mo0 BUKOpHCTaTH CTBOpeHMH KommoHeHT JavaBeans,
HEOOXITHO CTBOPUTH MPOEKT, JUIs 40ro obpatu 3 MeHto Daitn — Hosuit
MPOEKT, a nmaji y BikHi CTBOPUTH MPOEKT 00paTH KaTeropiro Javai mpoekt
Homarok Javara natucHyTtn Ha KHOTIKY Jlami. ¥ Bikai HoBuit qomatox Java
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HEOOXiJTHO BH3HAYMUTH iM'S MPOEKTY, HOTro po3TallyBaHHS Ta BU3HAYUTH,

49U HeO6XiJ1HO CTBOPIOBATH TOJIOBHMI KI1ac.

WcTouHMK WcTopua | E‘ 55~ el

] package wval.lib;

7

g8 I% import java.beans.¥*;

e import java.io.Serializable;

10

11 La

12 2

13

14

15

16

17 public static final String FROF

18

19 private String sampleProperty:

20

Q,‘ private PropertyChangeSupport propertySupport:
2|

23 public NewBean|() {

24 propertySupport = new PropertyChangeSupport (this);
25

public 5tring getSampleProperty() {

return sampleProperty;

String oldValue = sampleProperty;
value;

}

31X T public void setSampleProperty (String value) {

t.firePropertyChange (PROFP SAMPLE PROPERTY, oldValue,

public void addPropertyChangelistener (PropertyChangelistener listener) {
propertySupport.addPropertyChangelistener (listener) ;

m

¢ i

BOPKA VCIIENHC 3SABREFIEHR . {pbmee spema: 2 cexymos)

Pucynok 3.2 —Komnounent JavaBeang IDE NetBeans

Jani 10 cTBopeHOro NpoekTy HeoOXiqHO AOAATH HOBHUH (aiin kiacy.
Jns uporo mpusHaueHi myHKTH MeHio aiin — Hosuii (aiin, 3Biaku y
BikHy CTBOpHuTH (haill HeoOXimHO 0OpaTH B AKOCTI Kareropii ®opmu Swing
GUI, a B skocti Tumy oaitny ®opma JFrame.Takuii croci® no3Bose
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CTBOPUTH JOAATOK 3 TpadiyHuM iHTepdelicoM KOPUCTyBada Ta MpalroBaTH
31 CTBOPEHUMHU KOMITOHEHTAaMH 32 JIOMIOMOTOI0 Bi3YaJIbHOTO ITiTXOY.

Ilicns Toro, ski BCi ommcaHi BWIIE .Oii BHKOHAaHO, HEOOXiTHO
ckopuctatucs myHkToM MeH0 Cepic — Ilamitpa — KommonenTn
Swing/AWT anst BcTaHOBIICHHST KOMITOHEHTIB JavaBeansy pesynbrari Ha
ekpani 3'sButhcs Jucmerdep mamitpu (puc. 3.3), B SKOMY HEOOXiIHO
HaTUCHYTH Ha KHONKY JlogaTtu 3 apxiBy JAR..., mo mo3Bonuth oOpaTH 3
Opay3epy MicIle pO3TallyBaHHS CTBOPCHOTO apXiBy 3 KOMIIOHEHTOM Ta

BU3HAYUTHU PO3ITALLYBAaHHA [JAaHOI'0O KOMIIOHCHTY B HaJ'IlTpl (pO3,Z[1J'I
Kommonenrn).
s | ] Mento Swing
1) Ancrietvep nanwtpai G e i W
Conepxumoe nanupei: G
= 5 AWT a2
1) KononenTs! Swing/AWT JlobasyTe u3 apxviea JAR... IR [
gy Konediepe Swing T e 1. BuifiepiiTe KoMnoHeHT E
SnenenTsl ynpasnerus Swing [ AcBamme 3 Submorens.. | I |
)\ Meto Swing | [L06aBTb U3 NpOeKTa. . I : o
)\ Ovanorossie okra Swing RO THOTE S
)\ 3amomarrent Swing | savahpplication3 - ceoficTea 1 &l
=2] L AWT
I : -
r — m
B e e ——— =
Warn Buibop dhaiina apxnsa JAR, COAEPMALLETO KOMNOHEHT b1 @
1. Bwifop daina apyasa JAR - = - . Projects\JavaApplcation3
2. Beifop KoMnorerTos Locky: |CRlMeg AT r
3. Buif
s i . || aspeliclark | Mobioa Video Files Visual St
S5 Adobe L. My Palettes | Visual St
Al Aiseesoft Studio {4 My Shapes word
Bluetooth Folder My Streaming Media Zeta Sch
1. Corel | My Testdesk Projects Orckarn
" & B Corviia Pivecic MyTestiPro
PaBioai cron CybeiLink NetBeansProjects
ESSChoice = netw =
Fax Primavera Risk Analysis
£l Fragments Schoolhouse Technolagies
Mou aoKyme... iGraf Scores
|| imule Downloads wSC_Projects
P |, MATLAE | ViberDownloads
L Mabiola Audio Files Visual Studio 2008
Kamnsiotep Mabiola Image Files Visual Studio 2010
i i - i
=, [
Qlﬁ.‘ File name: |
S Flles of type: | Apsarsn JAR. =

| 731
< Hazan Ranee > ToToso Qrvena Cripasxa

Pucynok 3.3 —/logaBanHs KOMIOHEHTIB y cepenoBuie B NetBeans

Ilicris BUKOHAHHS BKa3aHUX Aiif HeOOXimHO BimKpuTH BikHO [lamiTpa
(Bikuo — IDE i cepBic — Ilamitpa), B sikomy B po3nini KommoneHTH
nmeperiueHi Bei momaHi A0 cepenoBuina kommoneHTH (puc. 3.4). 3BiaTu
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MOJKHA TIEPETATHYTH Ha (HOpMY JOAATKY BCi HEOOXiIHI KOMIIOHEHTH, MiCIIs
YOro BOHM aBTOMAaTHYHO OYIyTh IHTETpOBaHI B TEKCT IOJATKY 1 iX MOKHa
Oy/le BUKOPHUCTOBYBATH HEOOXITHUM THMHOM.

'meAppmums Netieans IDE 80.2 l_‘_‘g
aiin Mpaska Baa Mepexon Wcroumi Peopranusaas koga Bunonmnts Otnoaxa Mpoumposare Tpynna Cepsnc Oxto Cnpaska
Tl B @ (oo .| Q- F B D-E-@-
Npoextul | oainet | Coyxon | | _.one][§) MyClass.java ] 53] buidoaml [VProj] ¢35 buid-mploan 5] [ NendFrame java x| [412)(=) (@] [ nanurpa x| =]
- Javapplcation3 Yeror veropes | [0 B9 | B E T M fe | 8 [[FTpsaenrrene =
E ko) 5 ) [T] Texcrosas narens
@ Kwonka npocoTp ¢ (6 ravern woseprs ke o0
R 2] erene pegacrop
it [ BubnaoTesn (5] nepeso
VProj [ Tabna
&[4 Masersincoarsx sogos £ Mesio Swing
& valtb +| [inanorossie okxa Swing.
[8) myCiass.java Value: - vake | | 3anonmnrenm Swing
@ (B BubnmoTexn = AWT -
= Komnonenrer
) Buffiepire sormorern =
[} yclass B
5 Nepancrent 1 =
JavaAppiication’ - ceoweTea % a
Javasppiication3 (]
sc:
D
JavaApplication3 - Hasuratop % =]
=
Npencr e
=)
5 [ 3nenerrol aeiicrai 731

Pucynok 3.4 —CtBopeHHs J0AaTKy 3 rpadidHuM inTepdeiicom
KOpPHCTyBada Ha OCHOBI BUKOpHCcTaHHs koMmroHeHTiB y IDE NetBeans

CrBopeHHss kommoHeHTiB y Eclipse BinOyBaeTbcs Ha OCHOBI
Bukopuctanss knacis (puc. 3.5).J[i1s 11p0r0 Iijx 9ac gomaBaHHs Javakiacy
IO TIPOEKTy HeoOximHo momartH inTepdeiic java.io.Serializableg nomasatu
BI/IMOBIJTHI METOIY MOKHA JI0 KJAcCy 3a JOIMOMOTOK KOHTEKCTHOT'O MEHIO
Source— Generate Getters and Setters..., Generate Construsiog
Fields... romo. ITicis TOro Sk CTBOPEHHS KJIacy 3aBEpIIEHO, HEOOXiIHO
cteoputu apxiB JAR, 3a J0mMOMOrorn sKoro Oyjae IMiJKIF0YaTUCT
KoMmnoHeHT JavaBeango iHmoi nporpamu.
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“ Java Class
ﬁ Create a new Java class.

| Source folder: HWProj/src Browse...
Package: val.lib Browse..,
[T Enclosing type: I || Browse. |
Marme: .Example
Medifiers: i@ public () package private protected

| "] abstract [ |final [ lstatic

Superclass: java.lang.[}bje_ct Browse...

Interfaces: (1] java.io.Serializable &]

Which method stubs would you like to create?
il public static void main(String[] args)
Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
Generate comments

@ [ Fnish | [ cancel

Pucynok 3.5 —CtBopenHs kommnoHeHTy B Eclipse

3.3. 3aBnanus Ha 1abopaTOpHY podOTY

3.3.1 O3HallOMUTHUCH 3 TCOPSTHYHUMH BiJJOMOCTSIMH, HEOOXiTHUMH
JUTSI BAKOHAHHSI POOOTH.
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3.3.2Po3pobutn  mporpamHe  3abe3medeHHS 3 rpadivHEM
iHTepdeiicoM KOpucTyBaua MOBOIO IPOrpaMyBaHHs Javay BiAMOBiIHOCTI 3
IHIMBIAyaIbHUM 3aBIaHHSIM 3 Ja00opaTopHOi po6oTh Ne2.

VYei  dyskiii cucTeMd MOBHHHI OyTH peali3oBaHi y BHIJIAAL
HEOoOXiAHOI KiNBKOCTI mporpamMHuX KoMmnoHeHTiB JavaBeansKmientcbke
3aCTOCYBaHHs, M0 peanizye Oe3mocepeHb0 CHUCTEMY, ITOBHHHO
BUKOPHCTOBYBAaTH (yHKIII 3 po3po0ieHUX KOMIOHEHTIB. IIporpamne
3a0e3neueHHs 000B' I3KOBO Mac€ BIANOBIAATH BUMOraMm Oe3IleKU HaHuX 1
nporpaMHoro koxy. KimeHT-cepBepHe nporpamHue 3a0e3rnedyeHHs: Mae OyTu
moOyIoBaHO 3 JACKIIBLKOX pIBHIB Ha OCHOBI BHUKOPHUCTaHHS OJHOTO 3
aApXITEeKTYpHUX MA0JIOHIB.

3.3.3Bukonaru TECTyBaHHS  pO3pOOJIEHOr0O MIPOrpaMHOI0
3a0€e3neYeHHS, Y TOMY 9HCIi 000B’ I3KOBO MOJYJIbHE TECTYBAHHSI.

3.3.4PeanizyBaTd BHKOHAHHS OCHOBHUX (YHKI[H IPOrpaMHOIro
3a0e3neueHHs], CTBOPEHOr0 y BHIVIAAI IoAaTKy Java, 3a IOINOMOTOI0
BUKJIMKY BigmoBigHux QyHKOiii 3 kommoneHTiB .NET Ha ocHOBI
BUKOpHcTaHHsA 0i0moTexkn JNA.

3.3.5Bukonaru TECTyBaHHS  pO3pOOJIEHOrO MIPOrpaMHOI0
3a0e3MeUeHHS.

3.3.6BukoHaTH aHai3 OTPUMAHUX PE3y/IbTaTiB TECTYBaHHS.

3.3.7BukoHaTH KPUTUYHHUK aHali3 PO3pO0JCHOI0 IPOrPaMHOIO
3a0e3neueHHs] Ta JBOX BUBUYEHUX MOJENel po3poOJieHHS KOMIIOHEHTHOTO
MpOrpamMHOro 3a0€3NeICHHS.

3.3.80dopmuTH 3BIT.

3.3.9BianoBicTH HAa KOHTPOJIBHI 3alIUTaHHSI.

3.4. 3micT 3BiTY

3.4.1Merta poboTHu.

3.4.23apnanHs Ha POOOTY.

3.4.3 ApxiTekTypa NporpaMHoOro 3a0e3neyeHHs.

3.4.4TekcT po3po0IEHOr0 MpOrpamMHOro 3a0e3leueHHs B ABOX
BapiaHTax.

3.4.5Pe3ynbTaTi TECTYBaHHS. BXIiOHI JaHI Ta pe3ylbTaTH poOOTH
HPOTPaMH.
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3.4.6Ananiz pe3ydbTaTiB TECTyBaHHS, aHami3 po3po0JIEHOrOo
nporpaMHoro 3a0e3nedeHHs Ta KOMIIOHEHTHHX Mozeneir JavaBeansra
mwrardopmu .NET.

3.4.7BHCHOBKH, 1110 MICTAThH BIiAMOBIAI HA KOHTPOJIbHI 3alIUTaHHS, a
TaKOX BiZOOpaKaloTh pe3ylbTaTH BUKOHAHHS POOOTH, Ta iX KPUTHYHHHA
aHalis.

3.5. KonrpoJbHi 3anuTaHHs

3.5.110Jo take beankommonent?

3.5.25lkum  mpaBWJaM ~ TOBUHHI  BIAMOBIAATH  KOMIIOHEHTH
JavaBeans?

3.5.31]o Take cepiaiizaiis 00’ €KTiB?

3.5.4111o take peduekcisa?

3.5.55lkuM YMHOM CTBOPHUTH Ta MiJKIIOYUTH JUIS BUKOPUCTAHHS
komroHeHT JavaBeang onuiii 3 cyyacaux IDE?

3.5.6UuM Bimpi3HAIOTHECSA KOMIIOHEHTH SWiNQg BiJ KOMIIOHEHTIB
JavaBeans?

3.5.7 SIxum 9rHOM CTBOPIOIOTHCS rpadivHi iHTepdeiicn KoprcTyBaya
B Java?

3.5.8/1i1s woro mpmsHauennii kaac BeanInfora skum uurOM ioro
MOYKHa BUKOPHUCTOBYBaTH?

3.5.91o Take Enterprise JavaBeansm mio ioro BimpisHse Bix
JavaBeans?

3.5.10flkumM 4YHMHOM MOKHa BHKOPHCTOBYBATH KOMIIOHCHTHHH
HiAXiA A7 po3poOIIEHHS! KITIEHT-CEPBEPHOTO MPOrPaMHOTO 3a0e3eYeHHS ?



45

JIABOPATOPHA POBOTA Ne 4
BUKOPUCTAHHA CUCTEMHOTI'O IIIAXOAY JJIA
AHAJII3Y IPOT'PAMHUX ITPOEKTIB

4.1. Meta podoTu

4.1.103HaliloMUTUCh 3 3ac00aMM Cy4YaCHHX MPOTPAMHHX CHCTEM
aHaji3y pU3MKiB.

4.1.2HaBuuTncsi BAKOPUCTOBYBATH Ha MPAKTHLI Cy4acHi MpOrpamHi
CHCTEMH aHaJli3y PU3HKIB I yIIPAaBIiHHA TPOCKTAMHU.

4.2. KopoTtki TeopeTu4Hi BizomocTi

Oracle Primavera Risk Analysismporpamunii iHcTpyMeHTap, SKHi
BUKOPHCTOBYETHCA IS aHATI3y HEBHU3HAYCHOCTI Ta PHU3UKIB IPOTATOM
BCBOT'O )KUTTEBOTO LIUKITY MIPOEKTY.

PoGora 3 mpoekramu y Primavera Risk Analysisiounnaerbes 3
BU3HAUCHHS IUIAHY TIPOCKTY, SIKE MOXKE BHKOHYBATHCS SIK IIIISIXOM
BIIKPHUTTS iICHYIOYOTO, TaK 1 IJITXOM CTBOPEHHS HOBOTO:.

— CTBOPEHHS HOBOTO IUIAHY,

— BBEJICHHS 3aBJIaHb Ta €TaIliB,

— JIOJIaBaHHS TTiICYMKOBUX 3aBJ/IaHb;

— IOZIaBaHHS JIOTIKH JIJIsl BU3HAUCHHS BiJHOIICHb 3aB/IaHb;

— CTBOPEHHS Ta 3B’ I3yBaHHS PECYpCiB;

— BUBUCHHS BUTPAT MIPOCKTY;

— BU3HAYCHHS Ta PO3NOIIICHHS PecypciB 3a moTpedamu,

— BimoOpaxeHHs piarpamu ['aHTTa,

—30epekeHHS TUIaHy .

Y pesyibTaTi IIaH MPOeKTy Oyae BUTIISAIATH MOAiOHO mo puc. 4.1.
JHetanpHilne KOXKHUHA e€Tan JAaHOTO MPOLecy OMHMCaHO B JOKyMEHTamii Ha
nporpamy.

Iporiec anamizyBaHHs pusnkiB mpoekty B Primavera Risk Analysis
CKJIaJa€ThCs 3 HACTYITHUX KPOKIB:

— CTBOpEHHS 200 BUKOPUCTAHHS TOTOBOTO IJIaHY;

— JIOJIaBaHHS JIAaHUX TPO PUBHK;

— BUKOHAHHS aHaJIi3y PU3HKIB.



Reméii*i_i:r(g
Description: Cost
Start Project $0
FENCE 13 $430
Buy fence Materials 1 $130
Dig post holes 2 FE0
Put up posts 3 a0
Fix harizontals 3 $90
Paint fence 2 e0
GARDEN PATH 12 $300
Buy path materials 1 $120
Prepare ground 3 40
Lay path 3 $490
GARDEN POND. 10 $10
Dig pond 3 $a0
Lire poncd 2 $0
Fill pond 2 0
Buy fish 1 320 iy
Ready for competition 0 $0 e 0700l
TOTALS $840

Pucynok 4.1 —IInan npoexty

Iadopmarniss mpo KOXKHUI NPOEKT BiAOOPAKAETHCS Yy BUTIISAL
niarpamu ['aHTTa Ta JaHUX 32 KOKHUM €TarioM BUKOHAHHS NPoeKTy. OKpiM
Oe3rmocepeTHbO TEPeIliKy eTamiB, IS KOKHOTO 3 HUX 3aMaloThCs Jara
MMOYaTKy, 3aBEpIICHHS, MiHIMaabHA, MaKCUMaJlbHa Ta OYiKyBaHa
TpuBaIicTh (POPMYIOTH TPUKYTHHN PO3MOALT, pHC. 4.2),3aralbHi BUTPATH,
HEBM3HAYCHICTh TPUBAJIOCTI Ta PIBEHb PH3UKY TPHUBAJIOCTi, ITOB’ sA3aHi
pecypcu.

9 M

Pucynok 4.2 —Po3noin TpuBaiocTi BUKOHAHHS 3aBJIaHHS

Jns BBeICHHS NAaHUX TPO PUBHUKH MOXYTh BHKOPHCTOBYBATHCS
nmiarpama ["anTTa Ta Oe3mocepeHbO TUIAH MPOEKTY. s 1poro morpioHO
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BHECTH iHQOpMAILiI0 MPO TPHUBATICTb BUKOHAHHA 3aBIaHb MPOEKTY 1
MPOEKTY 3arajioM, PeCypcu MPOEKTy i OKPEMO KOKHOTO 3aBIaHHs (B TOMY
YKCJIi TPOIIOBI, SIKi BU3HAYAIOTH BUTPATH).

st Toro mo6 po3moyvaTy aHaNI3 PU3UKIB TPU3HAYCHUH ITyHKT MEHIO
nporpamu Risk— Run Risk Analysisgicins 4oro y BikHi, IO BiIKPUETHCS,
(puc. 4.3) HeoOXiAHO 3aaTH KIIBKICTH iTeparliif, BapiaHT JeMOHCTpAIii
pesynbraty (rpadik posmominy Distribution Graph pisaosuz cromuaacroi
niarpamu  Tornado Graph, miarpama poscitoBanns — Scatter  Plot,
nMoBipHicHMIT rpomosuii motik Probabilistic Cash Flowya natuchytn
kHomky Analyze.

Analyze for 1000 : iterations

[ Show step through analysis option I
[¥]show | Distribution Graph v| afterwards
Last Analysis Time: 00:00:02 |DFWT

[ Analyze ] l Cancel |

Pucynok 4.3 —HanamryBaHHs aHaIi3y PU3HKIB

Jlns HanamTyBaHHS JOJATKOBHX IapaMeTpiB, 30KpeMa OOUMCIICHHS
YYTIMBOCTI TPHUBAJIOCTI ¥ BUTpAT, HEOOXIAHO HATHCHYTH KHONKy Options.
Ha puc. 4.4 HaBeneHo BIKHO HaJaIITYBaHHA MapaMeTpPiB YYyTIMBOCTI
3aBAaHb. Y JAHOMY BiKHI JJIS TPUBAJIOCTI M BUTPAT MOXKHA BU3HAYHUTH, JUISI
SKNX 3aBJaHb Ta BIJHOCHO SIKMX 3aBIaHb JTAHUH TOKAa3HUK BH3HAYaTH, a
TaKOK METOJ OOYNCIICHHS.

[Micns Toro, sik Oyne HatucHyTo KHOOKYy Analyze, ma expani
3’ IBUTHCA BiKHO 3 KHOmKamu Step, Go, Completea Cancelza gomomororo
SIKMX MOXHa KepyBaTh mporecoM. KokHa itepawisi 3MiHIOE miarpamy
l'anTTa, O0Mparoun BUNaAKOBY TPUBAIICTh KOXKHOTO 3aBJaHHS.
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Duration Sensitivity

Measure correlation

between the: Start @) Duration Firtish

oft  <EntirePlan=

and the duration of: [AII tasks x |

Using: IPearson's product moment v]

Cost Sensitivity
Measure correlation

between the costof:  <EntirePlan=

and the cost of: INl tasks v]
Lising: ISpearman's rank correlation v‘ "
I Help | | Reset ta Entire Plan | l oK ] I Cancel |

Pucynok 4.4 —HanamryBaHHS 4yTIMBOCTI 3aBJaHb

Ipuknan BigoOpaXKeHHS pe3y/abTaTy aHadi3y PHU3UKIB Y BHIJISAII
rpagiky posmodiny mpencraBneHo Ha puc. 4.5. I'padix pasom 3i
CTaTUCTHUKOIO MPEJCTABIE iHPOPMALiIO PO TPUBAIICTb BUKOHAHHSI, ATy
MOYaTKy, 3aBepIICHHs, BUTPATH Ha BUKOHAHHS KOXHOTO 3aBJIaHHS,
KOXXKHOTO pecypcy Ta BCbOTO HPOEKTYy 3arajioM B 3aJieKHOCTI Bix
pe3ynbTaTiB KOXKHOI OKpeMoi ireparii. Benuka KinbkicTh HajamTyBaHb
JIO3BOJISIE BU3HAUUTH, Ky came iH(OpMAIlil0 HEOOXiqHO BigoOpakaTH Ta
SKMM 4YMHOM (HAIPHKIal, MOKHA BiTOOPa3WTH CTATUCTHYHI ITOKA3HHKH:
CepenHe, MOy, MeJliaHy, MaKCUMYM, MiHIMyM).

ITyukt mero Format— Highlighters moseonste mpomemMoncTpyBaTH
MIPOIIEHTHE CIIBBIJHOIICHHS MOJJIMBOCTI OCSTHEHHS BHU3HA4YE€HOI JaTH,
BUTpAT, TPUBAJIOCTI TOILO.

Innexc kputnmunocti (Criticality Index, dyactka 3HaXOIUKEHHS
3aBIaHHs Ha KPUTUYHOMY IUIAXY) TO3BOJISIE BCTAHOBUTH 3aBIAHHS, SKi
HMOBIpHO MOXYTh BHKIHMKATH 3aTPpUMKH TPOEKTy. BukoHyroun
MOHITOPHHT TaKHX 3aBJaHb, MOXXHa 3HH3UTH HMOBIPHICTh 3aTPUMKH
mpoekTy. BimoOpa3utu maHuil MOKa3HUK MOJYKHA 3a JOMOMOI'OI) MEHIO
Format— Columns,micis goro y Bikai Columnsueo6xiguo oopatn Risk
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Outputs — Criticality Index. 3 nmanoro BikHa MoKHa oOpatu i iHII
MOKA3HUKH, SKi HEOOXiTHO BiJJOOPa3HTH.

Risk Projec‘t
Entlre Plan : Finish Date-

; - 100% DEJung.
SR g
- ! - 50% 23Maylz
_ . L B5% 23Maydl
el I o T
! - 75% 19May02
L 70% 15Maya2
i i e i ERAE Rl B5% 17Hayi2
5 — 60% 16Mayb2
1 | L 25oe EpavnD
' T 50% 14May02
L 455 13May02
! L 4p% 12May0s
— 35% 11Way02
a0t 10MaynZ
| | L 75 09May0z
- 20% OgMay02
18.0 L 5% ﬂ-TMayﬂz. i
- 10% OSMay0z
S| | | |

5% 03May02
2 BB o 23Apr2
07Hayo2 27May02 i
Dlsmbutmn {start of inte nfal}

Hits
|
Cumulative Frequency

Pucynox 4.5 —Fpa<1)11< PO3MOLTY 3a pe3yabTaTaMH aHali3y PU3UKIB
MPOCKTY

Ilicns BUKOHAHHS aHaANI3y PHU3HMKIB OTPUMATH JOCTYN IO BCiX
chopMoBaHHX JiarpaM MOKHA 3a IONIOMOTOI0 IIYHKTY MeHI0 Reports.

[lpuknax croBmyacToi Aiarpamu HaBeaeHo Ha puc. 4.6. Jlana
JiarpaMa JO3BOJISIE KOPUCTYBauyaM BU3HAUMTH KITIOUOBI HANIPSIMKH PU3UKiB
Ta TMOii, IKi MOXKYTh IPHU3BECTH 10 PU3UKIB.

Ha puc. 4.7 HaBepeHo mpukian BiZoOpaskeHHS Pe3yJIbTaTiB aHAIlizy
PU3UKIB Y BUIJISII AiarpamMy PO3CilOBaHHS.
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Eile Edit Wew Format Help
H 5 Analysis
Risk Project L
Duration SEnSIllwty’ Simulation Latin Hypercube
terations 1000
0080 Rebudd SO brick [ e ——
0120 - Re-build 50% brick [————————— k] Speatman's rank correlation
0150 - Recover roof [e—— Measured Against: Entire Flan
0080 - Dril out ties, etc [ kS
Display settings
0050 - Demalish 50% brick 0
Tasks Displayed:
-
07100 - Drill out ties, stc 3% Normal tasks
0200 - Plumbing, stc [ 79 % Summary tasks
1090 < Demolish 50% brick [ ] 25% hilestone tasks
0230 - Inspect, shag, ste ik | Montor tasks
Hammack tasks
0220 - Exderior warks [ 7%
Showing 10 highest values
Values grester than: a
. Duration Sensitivity ‘Cﬂst' Sensitivi‘ty 'Critita‘\ity Index  Duration Crucialicy . Schedule Sensitiviey Tidex
Bisplay made Task types ta display Filter
Mormal tasks i
5 ] Show kof
® [C] summary tasks il
[milestane tasks Rk i | Ignore values smaller than +/-
ks [ Imanitor tasks [ 1gnore negative values
[C1Hammok tasks
[[JUse as deFault for new projects E

Pucynok 4.6 —CroBmnyacra JaiarpamMa 3a pe3yJibTaTaMH aHali3y PU3UKIB

fe E

Wiew Format Help

Rocket Plan EALL L
) Simulation: Latin Hypercube
& Deterministic Paint # Inside bath limits * Outside both limits
Herations 1000
50%
18% 2%, Correlation
| i Peatson’s 43.9%
. Speaman's 47.9%
$27.000.000
- $26500000 . Highlighters
& o weais 50% {02 Jan 03)
£ w0000 ] . e yeaxis 50% (§25 740 555)
a 50z Inside both limits | 33%
= 425500000 Outside both limits 32%
a

je50000004 ‘

424,500,000 =~
424,000,000 3% g 02 Jan 08 17%
T T T
25 Mov 07 14 Jan 08 04 hgr 08
Entire Plan:

Highlighter positions

[JLock lower Ieft quadrant to: l%

Set ko Deterministic

w [s0

Pucynox 4.7 —/liarpama po3citoBaHHS 3a pe3yJbTaTaMy aHATI3y PU3HKIB

[]use a5 default for new projects
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Jlana giarpamMa MOXX€ BHUKOPUCTOBYBATHCS JUIS BHU3HAYCHHS
KOMOIHOBaHOi IMOBIPHOCTI JOCSTHEHHS 3aaHOro OIOJUKETy Ta CTPOKiB
BUKOHAHHS Ta BUKOHAHHS «I[0-SKI0» aHANi3y, IHTEPAKTUBHO 3MiHIOIOYH
MOPOTHd BUTPAT 1 TPUBAJOCTI BHUKOHAHHS, 00 BHU3HAYUTH HMOBIPHICTH
YCIIiXY.

Ha puc. 4.8 HaBemeHo mnpukiIan IOOYyJAOBA HMOBIPHICHOTO
IPOIIOBOTO  TOTOKY JUIS  3aJaHOTO  TPOEKTy, Mo0yJoBaHOro  3a
pe3yibTaTaMyl aHaiily pu3ukiB. JlaHWid TOTIK JO3BOJIAE TPAIIOBATH 3
HEBU3HAYCHICTIO, KA MOJIATAE B TOMY, KOJIH POl OyIyTh BUTPAdaTUC Ta
MOCTYTATH.

Probabilistic Cash Flow - [BEX

File Edit Format View Help

Prabablistic Percenties Resource Flow for Cost
EX:S

Filter: Ertire Plan

["= Entire Plan m Mean == F20

' _COST - Cost

P&l

Deterministic Cost: §24 350 855

—— -~ 20,000,000
Probabilistic

Cumulative curves
[APercenties
[Fmean
1= [[] Per-period bars
[CJpercentiies
[Imean
= [ Scatter
[ CostiTime Foott
= []peterministic
=[] Cumulative curves
[Jscheculed
[JEeary
Ciaee
[shade LatefEar
=[] Per-period bars

ive

[~ 15,000,000

Cumulat

|- 10,000,000

Deterministic Fiish: 16 3¢t 07

{~ 5.000,000

[Jscheculed
[JEeary
Ceake
= [JEarned ¥alue Managem
=[] Cumulative curves
[Jactual (acuir)
[IPlanned (BCWS »

= b

Display Periad

[ manth v

T
24 May 06

T
05 Mow 06

T T
10Dec 0B 28Jun 07

Time

T
14Jan 08

A

Period | Period Start [pan

[ ean |scheduled  [Earky

==

1 12 et 05

2 12 Nov 05

3 12Dec 05
£

$375,000
$540,000
$655,000

[Cluse 25 defaul For new profects

408,750
570,000
$705,000

$a90,572
553,340
$703,763

$400,000
540,000
$993,474

$400,000
$540,000
$993,474

[ctudl e, [Plarre
s

5

e

*

$140,000
240,000
$993,474

Pucynok 4.8 —/IMoBipHiCHHU# TPOIIOBUI MOTIK 32 pe3y/IbTaTaMu aHalli3y

PHU3UKiB

JIasi TpOBEJCHHS MOJCTIOBAHHS aHaNi3y PHU3HMKIB MOXKHA TaKOX
CTBOPHUTH BiacHy Monenb (3axnaaka Develop Risk Model nisiit wactuni
eKpaHy) UISIXOM BU3HAYCHHS 3aB/aHb, sIKi Oy1yTh OpaTé y4acTb y JaHOMY
nporieci, popMu posnoaiiy Ta foro xapakrepuctuk (puc. 4.9).
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- -

Apply to;

@ Al tasksin theplan () All filtered tasks () Selected tasks only

[] overwrite existing estmates and duration distribution notes

Risk formula details

Distribution Triangle b

Y

Minimurn duration is 75 2 % ofremaining duration
Likely duration is 100 == % of remaining duration
Maximum duration 125 = o of remaining duration

Distribution Mote

Pucynok 4.9 —BusHaueHHs1 MOAETI PU3UKY

ChopmyBaTi 3araidpbHUN 3BIT 3a pe3yNbTaTaMH aHAIi3y PH3HKIB
MOJKHA 3a JOTTOMOroo MeHio Reports— Summary Risk Reportiicis goro
y BikHI, 1m0 Bigkpuerbes, (puc. 4.10) HeOOXiMHO BH3HAYMTH BXiJHI Ta
BHXIJHI JaHi, IKi BBIHIYTH Y 3BiT.

Jns Toro mo0 BUKOHATH MOJICTIFOBAHHSI BIUIMBY PU3UKY Ha PO3KIIa]
npoekTy, BukopuctoByethes Risk Registerpocrynne 3 meHro uepe3 Risk
— Register.Y manomy peectparopi pH3HKIB IPeICTaBI€HI KiIbKICHI Ta
skicHi pusuku (puc. 4.11),sKi MOKYTh BIUTUBATH Ha MIPOEKT.

Jlns Toro 106 BU3HAUMTH HOBHH pusnk y Risk Registerpeooxigno
BCTaHOBUTHU KypCOp Ha HACTYITHHUH, OPOXKHIH, PAIOK Ta 3alIOBHUTH HOTO
BIITIOBIAHUM YHMHOM, BU3Haudaroun B yactuHi Pre-Mitigation 1D pusuxy,
TN (MOKJIHMBICTh 200 3arposa), Ha3By, HMOBIPHICTh HACTaHHS, BIUIMB Ha
PO3KIIaj, Ha TPUBAJICTH 1 HA BUKOHAHHS PE3YNbTaTiB, 3 YOr0 (POPMYETHCS
OLIIHKA.



53

The Summary Risk Report allows you to create a report summarizing the risk inputs, risk outputs
and any risk register information in your plan. :

Rk Inputs) Rask Outputs | Risk Register |
Plan |
Plan Distribution Graph data in report: |
[] Firish Met Present Value
[¥] Cost Internal Rate of Return
Plan Tornado Graph data in report:
[#] Duration Sensitivity [¥] Cost Sensitivity
[#] 5chedule Sensitivity Index [] Criticality

Cruciality

PcyHOK 4.10 —DopmyBaHHS 3BiTy 32 pe3yJIbTaTaMH aHAIi3y PU3UKIB

Qualtative | uantiative |

Poor ground conditions.

Site Access delayed.

Board approvals delayed.

Mare contamination than e... | |
Specialist operational equip. .. | | | & | |H

ing safety case. Mo Bo | I H

Pucynok 4.11 —BusHaveHHsI SKiICHUX PH3HKIB ITPOCKTY
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OkpiM TOTO AJIsl PU3UKY MOYKHA TaKOXX BH3HAYUTH MPUYKHY, BIUTHB,
ONHC, BJIACHUKA, CTaTyC, JaTy IOYaTKy 1 3aKiHYEHHS, KEpPOBAHICTh,
(iHaHCOBHII PiBEeHb PU3UKY.

VYV wgacrtuni Mitigation HeoOXiqHO BH3HAYUTH Jii, SKi MOXYTh
BUKOHYBATHCS y BUIAJIKy peaisalii JaHOTO PU3MKY: peakiis (IpHiHSTH,
3MEHIIIMTH TOIO), Ha3By Takoi nii, 3aranbHi BuTpaTH. OKpiM TOTrO
moTpiOHO  BU3HAYMTH  BIAMOBIMHI  3a3HAYEHI  CHEpHIy  IMOKA3HHKH
(HMOBIpHICTh, BIUIMB Ha PO3KIA, BUTPATH, PE3YJIbTaTH Ta PE3yJIbTYIOUY
OLIIHKY) Ul BHUIMAJKY, SKIIO Taki Mii OyayTh peaiizoBaHi, 3allOBHIOIOYH
JlaHi MOKa3HUKK B yacTuHi Post-mitigation.

Ha 3aknamni Waterfall ChartmokHa mneperyissHyTH, SIKHM YHHOM
3MiHIOETBCA OLIIHKA PU3UKY 33 YACOBUM 1HTEPBAJIOM.

Y wMmenio Reports € Tpu NOyHKTH, SKi JIO3BOJSIOTH BiJTIOBIIHO
neperyissnyTi Matpuio pusuki (Risk Matrix), ominku pusukis (Risk
Scoring)ta 3aranbuuii 38iT (Report Manager3a pusukamu. Ha puc. 4.12
HABEJICHO TMPHKIAA MAaTpULi pPH3HKIB, sKa BiZoOpakae pO3TallyBaHHS
KOXKHOTO PHU3MKY Ha miarpami IMOBipHiCTH/BIUTHB, IPYHTYIOUHCH Ha IX
IMOBIPHOCTI Ta BILIMBI 3 HAMBUILIMM 3HAUYCHHSM.

Risk Matrix - = E
(@ Pre-mitigated
() Post-mitigated
@ Risk ID's
) Count
(71 KKX's

Pucynok 4.12 —Marpuus pu3uKiB

KinbkicHi  pU3WKM  BH3HAYAIOTHCS  BIJMOBIHO Ha  3aKiaji
Quantitativesikna Risk Registerpuc. 4.13),3in1xu MoxHa 3aaatu |D, Tum
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PpHU3HUKY, HOro Ha3By, WIMOBIPHICTb HACTAHHS Ta 3aBJaHHs, HA SIKi BiH Mae
BIUIMB. JIJIi KOXKHOTO 3aBAaHHS MOXHA BH3HAYUTH (DYHKLIIO PO3MOALTY
3HaYCHb, MIHIMAJILHUNA, MaKCHUMAaJIbHUH, HAWOIIBIN IMOBIpHWUN BIUTHB Ha
PO3KJIaJ, a TAKOX BiMOBIAHI ITOKA3HUKH IS BUTPAT.

£z, Pertmaster Risk Register

File Edit Wiew Tools Reports Help

| Qualtative | Quantitative |

| Presmitigated | post-mitigated |

|| Riskiew | Task view

|| | Details 7[:‘ & 0010 - Project Start
D 1o |Tite | Guartified | Probatility |Impacted TaskiDis) | | ® []™= 0020 - Pre-Bid & Bid
001 %q'_' Paor ground conditions, [ 60% 0180 = [Jv= 0050 - Feasibility & Design
002 N st ccess delayed.  |CJ 4%, 0160 il D?‘:'”p ipentalpeg
' Board approvals de‘la_yad. D 40% 0090 Eg gg;g ;I;E::::;Tnt
a04 g F Mare contarnination tha... [ 20% -0190,0200,0210,0220 [J=3 0090 - Board approvals
n0s ?'EI Specialist operational eq... [ 5% 0180 []mm 0100 - Design develapment
o0& ELJ; Rewark required to pas. .. O 40% 0130 []== 0110 - Contract process
007 [T Design mare complex th... [ 40% 0100,0140 []mm 0120 - Safery case
008 @ Reuse existing safety ¢, | [] 40%, 0120 []mm 0130 - External approvals
" Safety case approval d... | 85% 0130 [[J=m 0140 - Detail design
I # []m9 0150 - Implementation
# [ 0240 - Post Implementation
[] 4 0260 - Project Complete

Pre-mitigated selected risk: 009 - Safety case approval delayed

Pucynok 4.13 —BusHaueHHs KiJIbKICHUX PU3UKIB Ta IX BIUIMBY Ha
3aBJIaHHS TPOCKTY

Ha puc. 4.14HaBeieHo NpUKIIAJ] OMIHIOBAHHS PH3UKIB, SKUH MOXKHA
BHKOHATH 3a fgomomMororo mento Edit— Risk Scoring.

[Ticns Toro, sIK BUKOHAHO 3B’ S3YBaHHS PH3MKIB 3 3aBIaHHSIMHU B
MPOEKTi, MOke OyTH TOOyZOBaHO IUIAHKM PU3WKIB 10 pearyeanus (Pre-
mitigated) ta micas (Post-mitigated) J{ist Toro mo6 moOymyBaty Takuit
iaH, HeoOximHo obpatu B MeHio Risk — Risk Register—~ Tools— Build
Impacted Risk Plan(sje oOpatu Bci HE0OXiIHI XapaKTEPUCTUKH.

[Ticas mporo HEOOXiAHO OOpaTH BIAMOBIAHMHA CTBOPEHUH IUTaH 3
mento Window Ta po3mnoyarty aHaji3 pH3HKiB.

Jns  TOpiBHAHHS IUIaHIB O pearyBaHHsS Ta MCHs  MOXKeE
BukopucroByBaTucs Distribution Analyzer fuc. 4.15).
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Risk Scoring o x|

«Types -
Type | Delete Impact Type | 1

»5 >10 >20 =40
T N Cost <=35,000°  >$5,000 | »$10,000 | »$25,000 | »450,000
Wery oty F7% Falureto  Falreto  Shortfalin Signficant | Faiure to
T i meet aminor meetmore  mesting  shortfalin  mest
High >50% SIRIStCE acceptance  thanone  acceptance meeting  acceptance

criteria minr criteria \acceptance | criteria

Medium 530%
Low *10%

Very Low e=10%

[ToleranceScale | [ Probabity and Impact Scoring (PID)
Itemsinths scale {3 x| __| Riskscoreisbased o @ Highest Impact " Average of Impacts. " Average of Individual Impact Scores

Very High %

Nery Low %

Pt | Manageaiby g sy, | losd | swen o8] e

Pucynok 4.14 —OniHioBaHHS PU3HKIB

7 Distribution Analyzer o] 0

File Edit Format Help

| \ariation: 169 .
| Pl " |

27-Jan-08 | 17-Mar08 |
27-May-08 1000 03-Sep-08
04-Jan-08 1000 29-Jan-08

\, Finish Date ( Al
| [|Remember dats between sessions

Pucynok 4.15 —Anani3 po3noainy
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4.3. 3aBnaHHs Ha J1a00paTOpPHY PodOTY

4.3.1. O3HAlOMUTHUCH 3 TEOPETHIHUMU BIJIOMOCTSIMH,
HEOOXITHUMH JJII BHKOHAHHS pOOOTH.

4.3.2. Jocnimutu moxmuBocti mporpamu Oracle Primavera Risk
Analysis.

4.3.3. BusHauutd  MmIaH ~ OPOEKTy y  BIANOBIAHOCTI 3
IHIUBIIyaTbHUM 3aBJaHHIM, y3TO/DKCHUM 3 BHKJIaJadeM, BPaXxOBYIOUH BCi
HOro 0co0NUBOCTI.

4.3.4. BukopuCTOBYIOYM JaHi IUTaHy IPOEKTY, C(HOpPMOBaHI Y
BIJIITOBITHOCTI 3 IHAWBITyaJbHUM 3aBIaHHSAM, Y3TOKCHHM 3 BUKIIAIadeM,
BUKOHATH aHaJI3 PU3HKIB, IPYHTYIOUHCh Ha BUKOHAHHI HACTYITHUX CTaIliB:

— MPOaHaIi3yBaTH IJIaH MPOCKTY;

— BHECTH JaHi PO PO3MOALUT JaHUX Y TUTaHI MPOEKTY;

— BUKOHATH aHaji3 pU3UKiB IIPOEKTY;

—imeHTH(IKyBaTH PU3HUKU TIPOEKTY;

— BUKOHATH aHAJTI3 PU3UKIB IPOEKTY;,

— MOpIBHATH pe3ylbTaTH, OTPUMaHi Ha PI3HUX eTamax aHalizy

PHU3HKIB, Ta BHIUIUTH BIUIMB OKPEMHUX pHU3HKIB (00OB'I3KOBO

KPUTHYHUX) HA PE3YJIbTATH MIPOCKTY.

4.3.5. Odopmuru 3BIT, BKIIOYAIOUYM B HHOIO BIACHHMH 3BIT 3a
pe3yabTaTaMu aHajli3y PU3HKIB.

4.3.6. BiamosicTy Ha KOHTPOJIbHI 3aITUTAHHS.

4.4. 3micr 3BiTY

4.4.1. Mera poboTH.

4.4.2. Onuc npoeKTy Ta OCHOBHI HOTo AaHi.

4.4.3. llnaH npoexTy.

4.4.4. CucteMHHUI aHaNI3 PU3UKIB MPOEKTY 31 BciMa HEOOXiTHUMHU
rpadikamu, 3BiTaMH, IIOKa3HUKAaMH Ta BHUBOJAAMH 3a OTPUMaHUMH
pe3yJibTaTamMu 3 3a3HAYCHHSIM METOMIB YIIPABIIiHHS PU3UKAMH.

4.4.5. BUCHOBKH, IO MICTATH BIMOBii HA KOHTPOJILHI 3alIUTaHHS,
a TaKoX BiOOpaKalOTh Pe3yJbTAaTH BHKOHAHHS POOOTH Ta iX KPUTHIHHH
aHai3.
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4.5. KoHTpoJbHi 3anuTaHHs

4.5.1. Skuit incrpymentap Hamgae Primavera Risk Analysis?

45.2. SlkuM YUHOM aHaji3 PHU3HUKIB MOXKE BHKOPHUCTOBYBATHCS
CHCTEMHO JJIs1 yTIpaBiHHS IPOSKTaMU?

4.5.3. Ski 3acobu ympaBiiHHS pHU3MKaMH IOCTyIHI B Primavera
Risk Analysis?

454. V gxkoMy BUITSII MOXYTb BioOOpaKaTHUCS pe3ylbTaTH
aHaJizy pU3HKiB?

4.5.5. SIkxi pU3uKH MOXHA BITHECTH 10 SAKICHHX ?

4.5.6. SIxi pU3UKH MOYKHA BiJTHECTH 10 KUIbKICHHUX ?

4.5.7. Ulo Take MaTpHUIsI PU3HUKIB?

4.5.8. SlkuM 4YMHOM 3apeecTpOBaHI PU3UKU BIUIMBAIOTh Ha aHaJi3
pmsukiB y Primavera Risk Analysis?

4.5.9. 3a nomoMorow SIKMX MOKAa3HUKIB MOXKHA MpOaHANi3yBaTu
CTYIIHb PU3HUKY IPOEKTY?

4.5.10.3a 10HOMOror SIKHX METOMIB BHKOHYETHCS MOJICITIOBAHHS
pusukiB y Primavera Risk Analysis?
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JIABOPATOPHA POBOTA Ne 5
CUCTEMHMUMI AHAJII3 HA OCHOBI METO/IIB
KIJIBKICHOI OLIIHKHW PU3UKIB

5.1 Meta po6oTu

5.1.103HaliloOMUTHUCH 3 METOIaMU KiJTbKICHOI OI[IHKH PU3HKIB.

5.1.2Po3po0utn nporpaMHy peajizaliio KiIbKiCHOT OI[IHKH PU3HKIB
Ha ocHOBI Meromomorii Value-at-Riskra maBumTHCcs 3acTocoByBaTH ii Ha
TIPAKTHIII.

5.2 KopoTki TeopeTH4Hi BitoMocTi

Meropnomnoris Value-at-Risk (VaR)no3Bonsie ouiHuTH BelTUUUHY
MaKCUMaJIBHO MOKJIMBUX 30HMTKIB Ha BU3HAYCHOMY T'OPH30HTI TUTAHYBAaHHS
31 BCTAaHOBJICHUM piBHEM iMOBipHOCTI. IlifT BTpaTaMu po3yMilOTh Bil €EMHY
3MiHY JOCHIDKYBaHOTO Moka3Huka AP :

4P=R - Ry,

ne B, R_; —3HaueHHs Nmoka3HHKa (BapTicTh moptdens GpiHaHCOBUX

IHCTPYMEHTIB) Y MOMEHT 4acy t Ta t -1 BiamosimHo.

[Noka3auk VaR moxe OyTH OLiHEHO Ha OCHOBI BETMUYMHU aOCOMIOTHUX
30HUTKIB 200 BEIMYMHH BTPAT BiTHOCHO CEPEAHBOTO TOXOAY. ICHYE Tp OCHOBHI
MeToau po3paxyHky VaR:

—METO/I iCTOPHYHOTO MOJICTIOBAHHS;

— METOJI TApaMETPUYHOI OLIiHKH,

— METOJ IMITALIIHOIO MOJIE/IFOBAHHS.

Meton ICTOPHYHOTO MOJICIIOBAaHHS. Imest MeTomy Toisrae B
BUKOPHCTaHHI ICTOPHMYHUX 3MiH LIH Ha CKJIAAOBI mopTdens ¢iHAHCOBHUX
THCTpYMEHTIB Uil IOOYZOBH PO3MOALTY MalOyTHIX 3MiH ILiH, HOTEHLIHHHUX
npuOyTKIB Ta BTPAT MOPTQENIS B LLIOMY.

Oriaka VaR 3a qaHuM MeTooM 3/1iHCHIOETHCS HACTYITHUM YHHOM.
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Ha mepmomy erami BU3HAYa€ThCs IMOYATKOBUHA PSIl MOKA3HHWKIB —
3HAYEHb BAPTOCTI MOPT(ENs, MO PO3rISIIAETECH, I BCIX 3a(iKCOBaHUX B
ICTOPUYIHOMY TIEPIOIi CTaHIB PHHKY.

Ha nppyromy erami OTpuMaHWMiA 9acOBHUH psI TIEPEBOAMTHCS B PSIIT
BIJJTHOCHMX ITOKA3HUKIB.

Ha TperpomMy eTami oTpuMaHi 3HAYECHHS BIOPSAKOBYIOTHCS, Ta
OUMIIYIOTHECS HA YAaCTHHY HAWTIPIIMX 3HAYCHB, IO TEPEBHILYE MPUAHITHI
JOBIpUMiA PiBEHB.

Haifripme 3 3ajguimeHWx  3HA4YeHb  BIANOBINAE  MaKCHMAIbHIN
HWMOBIPHOCTI B paMKax MPUAHITOrO JOBIPYOTrO PiBHS BEJIMYMHH BTPAT, TOOTO
VaR —y BiAmoBiAHOCTI 3 MOPSAKOM PO3paxyHKy B (opmi BIIHOCHOI 3MiHH
BapTOCTI.

Ha ocrannpoMy dYeTBepTOMY €Tami OTpMMaHa BimHOCHA orliHka VaR
TIPUBOITUTHCS IO aO0COIFOTHOTO TPOIIIOBOTO EKBIBAJICHTY.

Meron, mapamerpuuHoi  ominkd. Jlammit  migxinm omiaku  VaR
NpEICTaBISETHCS Y BUIVIAAL BapialiifHO-KOBapialliifHOT MOJIETi.

B 0ocHOBI aHaIi3y JISKUTH IPHUITYILCHHS [IPO BiATIOBIIHICTD (DAKTUIHOTO
PO3TIOILTY BUITAQJKOBOI BETMYMHH TEOPETUYHIM 3aKOHOMIPHOCTI HOPMAITLHOTO
po3mofily WMOBIpHOCTEH. BimmoBimgHO, Ha PUHKOBUIM TMMOKa3HWK, IO
PO3TIISAAETHCS, POCKTYIOTHCS BUCHOBKH, SIKI 3p00JICHI Ha OCHOBI PO3PaxyHKIB
10 TEOPETUIHOMY PO3IIOILITY.

Orinka VaR 3a qaHuM MeTooM 31iHCHIOETHCS HACTYITHUM YHHOM.

Ha mepmomMy i mpyroMy eTanax BU3HAYA€THCS BUXITHUH PsIf] TOKA3HUKIB
1 3MMCHIOETHCS TIEPEXif] 10 PAMY BiTHOCHUX 3HAYCHB AHAIOTIYHO ICTOPUIHOMY
MOJICJTFOBaHHIO.

Ha tperromy erami 3OiMCHIOEThCS ~ BH3HAYEHHS  MapaMeTpiB
HOPMAJIbHOTO PO3IMONLTY, SKE HaWKpalyM YHHOM HAOMDKye (aKTHIHUI
PO3IIOILT OKA3HHKA, IO PO3TIISIAETHCS.

Jlam BU3HAYAETHCSI 3HAUCHHS OOEPHEHOr0 HOPMAIBLHOTO PO3MOMAUTY Y
BIJMOBIMHOCTI 3 OTPUMAHWMH paHillle TapaMeTpaMH Ta BCTAHOBJICHUM
JTOBIPYNM PiBHEM.

Ha 3akmounomy erami oTpriMana BigHOCHa owLiHka VaR mpuBoauThCes
0 aOCONIOTHOTO EKBIBAJICHTY Vy BIAMOBIAHOCTI 3 (DOPMOIO BHXIiJHOTO
CTAaTHCTUYHOTO sy  (aHATOTIYHO  YETBEPTOMY  €Tamy  iCTOPHYHOTO
MOJICITIOBAHHSI).

Onucanuii anropuT™ BiAmoBinae ominmi VaR 11 oMHOTO iHCTPYMEHTY.
Jia  cknamoBux mOPTQENB PO3PaxyHOK 3MIHCHIOETHCS 33 aHAJIOTIYHOIO
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CXEMOI0, ajie 3 BUKOPHUCTaHHSA OUTBII CKJIaJHOrO MaTPUYHOTO MATEMaTHYHO-
CTaTHCTUYHOTO arapary.

Meron  imiTamiiiHoro — MopemoBaHHSA.  Meronq  iMiTariiifHOrO
MOJICITIOBAHHS, SIKMHA 4YacTO Ha3WBalOTh 33 OCHOBHOK MOJIEIUTIO, IO
BUKOPHCTOBYETHCS B HOro paMkax, MetonoM Monre-Kapio, goctaTHR0 Maiio
(dhopmatizoBaHHl Ta HE Ma€ >KOPCTKUX (hopMalbHUX OOMExeHb. B OCHOBI
MOJIENTI MOXKE JISKAaTH OyAb-SIKHHA pO3MOALT WMOBIPHOCTEH BHIIAIKOBHX
BenmmurH a0o iHma (yHKLIiOHATBPHA 3aleKHICTh. BkasaHa crneuudika, B
MIOPiBHSIHHI 3 TOKPOKOBUM XapaKTEpOM MOJCIIOBaHHsI, BU3HAYA€ THYUKICTh Ta
JTIOCTaTHBO BHCOKY YHIBEPCATBHICTD TaHOTO METOY .

B «macnmyHomy BapianTi omigka VaR MeromoMm - imiTariiifHOTrO
MOJIEIIIOBaHHS 3IHCHIOETHCS HACTYITHUM YHHOM.

Ha mepmomy Ta napyroMy eramax BH3HAYA€ThCS BUXITHHNA PSIIT
TTOKA3HUKIB Ta 3MIACHIOETHCS TIEPEXi] IO PSIY BiIAHOCHHX 3HAYCHD BEIIMUWHH,
[I0 pO3IJIAAAETHCS, AHAIOTIYHO ONUCAHWUM  BHUILE  ICTOPHYHOMY Ta
napaMeTpPHIHOMY METOAM.

Tperim eramoM € Bu3HAUCHHSA (GOPMU Ta IAPaMETPiB PO3MOMALTY
(byHKITIOHATBHOT 3aJIEKHOCTI) TS PSLY, IO PO3TIISAAETHCS.

YerBepTuM eTarnoM € Oe3Mocepe/lHE MOJETIOBAHHS DSAY 3MiH, IO
PO3IIOIUTEHHH Y BiIIIOBIAHOCTI 3 OTPUMAaHUMH ITapaMeTPaMH.

3a pe3ysbTaTaMy MOJICITIOBAHHS BU3HAYAIOTHCS:

— cepenHs OYiKyBaHa 3MiHa,

— Haripmia B paMKax BCTAaHOBJICHOT'O JOBIPYOTO PiBHS OYiKyBaHA 3MiHA
T10 HAIPaBJICHHIO, ITI0 BiIIOBIIAE TIO3MIII1, III0 aHATI3YETHCS;

— VaReoriHka pusdKy sK a0CONIOTHE 3HAYCHHS PI3HMII BKa3aHUX
BEITUYHH.

IIpp 1BOMYy MOMCTIOBAHHS 3MIHCHIOETBCS K UL OKPEMHX
THCTPYMEHTIB, TaK i CyMICHO IUIsl BCiX eJeMEHTIB mopTtdemns. MoaemoBaHHs
MO>Ke 3IIHCHIOBATHCS SIK Ha OJJMH JIcHb, TAK 1 HA OUIBIINIA MPOMIKOK Yacy.

V 3araqbHOMY BWITQJIKY, SKIIO JOCITIIKYBAaHHN ITOKa3HUK HEOOXiTHO
MakcHuMi3yBaTH, T0 VaR Mo)kHa OOYHCIIUTH HACTYITHIM YHHOM:

VaR =m-kM (5.1)
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Je M—MaTeMaTHYHe OYiKyBaHHs JOCIIHDKYBAaHOTO TTOKa3HHKA,

M, — mipa pu3uky (y 3araJlbHOMy BHUIIAJKy — CEPEIHbOKBAJPATHYHE
BiIXHIICHHS);

K — xoedirrieHT, KM 3aI€KUTH Bix OOpaHOi JOBIpUOi MMOBIPHOCTI
(BCTaHOBITIOE BapTICTh PU3HUKY).

[HBeCTOp PO3IIISIIAE PU3KK, OB SI3aHUH 3 HECHPUATIIMBAMH CUTYaIlisIMH,
SK TUTBKH HECTIPHATIVBI BIIXWICHHS Bl OYIKYBaHMX 3HAYCHb. Y TAHOMY
i IXO/1i 3aIPOTIOHOBAHO 33 Mipy PU3HUKY BUKOPHUCTOBYBATH CEMiBapialiio:

SV(X) =Y a;p; (% = M(X))?, (5.2)
j=1

JIe N —KUIBKICTH 3HAYEHb BUIIAAKOBOI BEJITMYNHA X,

X —3HAueHHs BUIIAJIKOBOI BENUYUHY, | = 1,...,

[oj — BIOBIIHI HMOBIPHOCTI;

M (X) —mareMaTH4HE OYiKyBaHHs BHIIAAKOBOI BEIMIHNHH X;

a i~ IHAUKATOp HECTPUSATIMBUX BIAXWICHb, SKUU MopiBHIOE 1 y

BUITAJIKy HECTIPUSTIMBOrO BiixmieHHs 1 O y MpOoTUIIe:)KHOMY BUITAJKY.

SIKITIO0 TIOKA3HWKH, IO PO3TILINAIOTHCS, aCHMETPUYHI, TO 3a 0a3zy mpH
po3paxyHKax  3alpOIIOHOBAHO  3aMICTh ~ MaTeMaTHIHOTO  OYIKyBaHHS
BUKOPHUCTOBYBaTH MOy a00 MemiaHy. Y TakOMy BHWIIAJKy Mipa PH3HKY
BU3HAYAETHCS MEMIAHHOIO CEMiBapialli€ro, siIka OOYMCITIOETHCS 33 JIOTIOMOTOI0
hopmyiu:

SMi (X =2a; R(x— M( %) (5.3)
j=1

1e M, (X) —meniana BHIaKoOBOT BETUUHHH X.
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5.33aBnanns Ha Ja6opaTopHy podoTy

5.3.1 O3HallOMUTHCh 3 TEOPETUYHHMHU BiZJOMOCTSIMH, HEOOXITHUMHU
JUIST BHKOHAHHS POOOTH.

5.3.2 BukoHaTu mporpaMHy peajizalilo OLiHIOBaHHS PH3HKIB Ha
ocHoBi Metozodorii Value-at-Risk.

5.3.3Po3B’s13aTH 3a7a4y ONTHMI3allil 1HBECTUIIIHHOTO HMOPTQEIIs Ha
ocHoBi Metomostorii Value-at-Riskmist camocTiitHo Bu3HaveHOro HabOpy
iHHMX ManepiB, GOPMyIOUH iCTOPHYHI JaHi 3a pe3yJbTaTaMi TOPTiB HUMHU
Ha OJTHOMY 3 (DOHJIOBHX PHHKIB.

5.3.40¢opmuru 3Birt.

5.3.5BianoBicTi Ha KOHTPOJIBHI 3aIUTAHHSI.

5.4 3micT 3BiTY

5.4.1Merta pobotu.

5.4.2Tekct  po3po0JCHOrO  MPOrPaMHOr0  3a0E3MeUYeHHS 3
KOMEHTapsMHU.

5.4.3Turepdeiic poOOTH 3 MPOrpamMoIo0 B IEKITBKOX PEXKUMAX.

5.4.4 Pe3ynbraté TECTYBaHHS. BXiAHI JMaHI Ta pe3yNbTaTH POOOTH
TPOTPaMHU.

5.4.5BucHOBKH, 110 MICTATH BiJIOBiJli HA KOHTPOJIbHI 3allUTaHHS, &
TaKOXK BiTOOpa)KaOTh PE3yIbTATH BHKOHAHHSI POOOTH Ta 1X KPUTHIHHUI
aHalis.

5.5KonTpoJsbHi 3anuTanns

5.5.14ki mepeBaru Mae MmiaXiJ 0 OI[IHIOBAHHS PHU3UKIB HA OCHOBI
metonoorii Value-at-Risk?

5.5.25lkuM uYnHOM MOXe OYTH OIIHEHO PHU3UK 3a METOJOJIOTIT
Value-at-Risk?

5.5.34ki ocHoBHI MeToaM po3paxyHKy VaR?

5.5.45Ixi mepeBarn Ta HEOOJIKH ICHYIOUHX METOIIB PO3pPaXyHKY
VaR?

55.5B 4yoMmy momsrae 3agada ONTHMI3alii  1HBECTUI[IHHOTO
noptdens?

5.5.65Iki iCHYIOTh KIJBKICHI OIIIHKM PH3MKY Y BITHOCHOMY
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BUPaXCHH1?

55.74ki icHyIOTb KIJNIBKICHI OLIHKH PHU3UKY B a0CONIOTHOMY
BUPaKEHHI?

5.5.85Iki po3pi3HAIOTH CUCTEMHI [TOKa3HUKU CTYIICHS PU3UKY?
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JIABOPATOPHA POBOTA Ne 6
BUKOPUCTAHHA CUCTEMHOTI'O IIIAXOAY JJIsA
PO3B’ I3AHHS IMTPOBJIEM ONITUMI3AILIIL

6.1 Meta podoTn

6.1.103HaifloMUTHCh 3 METOJAMH YNpPaBIiHHS pHU3UKaMH, SKi
BUKOPHCTOBYIOTKCS 32 BUKOPUCTAHHS Teopii mopTders.

6.1.2Po3po0Outi  mporpaMHy peaizalilo HEYITKOro MiaXoay [0
VIIPaBIIiHHS 1HBECTULIHHUM IMOPTQENTeM Ha OCHOBI TEOpii MOXJIMBOCTEW Ta
HABYMTHCS 3aCTOCOBYBATH i Ha TIPAKTHIT.

6.2 KopoTki TeopeTuyni BizomocTi
V HediTKOMY ITiIXOi Ha OCHOBI TeOPii MOMKITMBOCTEH MOXIOHICTE i-0ro
LIHHOTO Tanepy MpeCTaBIAEThCS Y BUTIAl HEUITKOTO YMCHa, IO OMUCYETHCS

TpiiiKOIO

h=(gshr2),

I I}; —HIDKHS MeKa JJOX1THOCTI I-0To IIHHOTO Harepy;

f; —odiKyBaHa JOXiIHICTb i-OT0 IIHHOTO Iarepy;
l5; —BEPXHS MeXa JOX1IHOCTI I-0T0 IIHHOTO Harepy.

HoxinHicte moprdens IIHHMX ManepiB BU3HAYAECTHCS HACTYITHUM
YUHOM:

N N _ N
r=(min = ZlWifJi i :,lei I ¥ max:.ZiNir 2)- (6.1)
1= 1= 1=

Kputnunuii piBeHb moxigHocTi moprdesiss HAa MOMEHT dYacy |
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R * =% %
HPEICTABISIETECS y BUDILIL I = (I ;F f 5).

Toxi B3aeMHE CIIBBIIHONICHHS (QYHKIIA TPUHATICKHOCTI I Ta

. * .
KPUTEpIaJIbHOTO 3HAYCHHS I JI03BOJISE PO3paxyBaTH Loy Qirypu, ska
YTBOPIOETHCS B PE3YJIBTATI MEPETHHY IUX (YHKIIH, HACTYITHUM YHHOM:

__EXP |

*
{O,ﬂmqo n=ry;

(r; -1p)?
2

(r —r)+(z-n)

* * *
VAKWO Iy > 11 211 ,1p 21T,

2

(r; =1 ) — 1) -

* * * *
(rz _rl),ﬂKWO I <Iq;l>Ty;

*
(p-1)° f .,
T,EKWO 1< <Iylp<Iy;

* * *
(rz =r )(rz —1p), ko rp 217 .

(6.2)

B TakoMy BWIaJKy CTyNmiHb pHU3HKY HeeEKTHBHOCTI

reOMETPHYHA HMMOBIPHICTh BHUIMAJKy MOTPAIUISHHS TOYKU (I, ') B 30HY
Hee()eKTUBHOTO PO3MOITY KamiTaty

__EXP |

o(a) e

¢(a)

S

(-1 )(2-1)

(6.3)

3Ha4eHHS CTYIICHS PH3UKY Hee(DeKTHBHOCTI HOPT(EIIO JOPIBHIOE

B= [o(@)da,
0

(6.4)
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o . *
Jie 01 —OpJIMHATA TOUKH ITepeTHHY (PyHKIIH MPUHATIESKHOCT I Ta .

Toni crymine pu3uKy Oy/e TOpiBHIOBAaTH

*
0, akwor <fpin:

R+ n(1- ), aKkugo Toin ST <F;
_ 1
IB_ 1-a *
1- A-R)A+—2 In(l-ay ), akugo T ST T oy
2

*
1, akwor 2Tmax,
*
I =i *
—— M gkwor <Imax:
R=1 'max " min

*
1, akwor =Tmax,

*

0, akwor <TImins
*

' ~min

* —_—
) AKWO Tin ST <
r ~Tmin

a =<1, akwor =7,

*
[——

— *
akuwo T <t <Imax:
Tmax ~

*
0, akwor =Tmax-

(6.5)

(6.6)

(6.7)

TakuM YMHOM, 32 YMOB JaHOTO MiJXOAy HEOOXiHO PO3B’ s3aTH 3a1ady:

N
=Y Wwr - max,
i=1 Q

(6.8)
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30kpemMa It po3B’ si3aHHsA 3amadi (7.8) MOXKyTh BUKOPHCTOBYBATHCH
QITOPUTMH CYOrpaJlieHTHOTO THILY 3 PO3TATHEHHSIM IPOCTOPY Y HANPSIMKY
JIBOX TIOCITIIOBHUX CyOrpai€HTiB (I-aJropuTMu).

3a CBOEIO CTPYKTYpPOIO Ta TPYAOMICTKICTIO iTepallii r-alropuTMu
OJIN3BKI 10 METO/IB PO3TATHEHHS MPOCTOPY B HAMPSMKY CyOrpalieHTy.
Ane MiX HMMH € BIIMIHHICTH. APYrl B NPHUHLIUII HE MOXYTh OyTH
MOHOTOHHUMH, B TOW 4Yac K MEpIi 3a JESKOrO PeryaioBaHHS KPOKOBHX
MHOKHUKIB Ta KOGQILIEHTIB PO3TITHECHHS IPOCTOPY MOXKYTh OyTH
MOHOTOHHUMH.

[IpuBenemo 3aranbHy cxeMmy r-adropUTMiB Ui MiHIMi3awii OMyKIIOl
¢ynkuii  f(X), BusHauenoi ma E". TlepemGauaerbcss, mo f(X) wmae

oOMesxeHy 061acTh MiHiMyMiB X, TaK 110 Ii‘m f(X) = +oo.

(R
Bubupaemo mnouarkoBe HabmmkeHHs X, JE" Ta HeocoGmuBy
matpumio B, (maituacrime B, cmiBmanae 3 ogmHMYHOIO Matpurero |, abo

3 JiaroHanbHOIO MaTpunero D, 3 nomaTHUMH elleMEHTaMM Ha JliaroHaii, 3a

JIOTIOMOTOFO SIKOi BUKOHYETBCSI MaclITa0yBaHHS 3MIHHUX).
[lepmmii  KpoK  anropuTMy  BHKOHYETBCS 32  (OPMYJIOIO

X, = Xy —hyflo, e 7y = ByBg 9; (%), Ny — mesxuii KpoKOBHII MHOKHHUK,
10 OOMpAEThCSl 3 YMOBM ICHYBaHHS B Toulli X, cyOrpamieHty g; (%),
takoro, mo (g (X),/7,)<0.IIpu By, =1, 77y =9;(X,) 1 nepumii kpok

criBHazae 3 iTepalieio cyorpagieHTHOTO MPoLecy.
Hexait B pesymerari obumciens micmt K (k=1212,...) kpokis

nporecy otpumano aeski snadenns X, JE" i marpuni B, posmipuocri



69

Nnxn. Toxi K+ 1-if kpok npotecy nossrae B HACTYITHOMY:

a) obuncnuty HacTynHi Benmwanan: §, (X,) — cybrpamient ¢pyHKuii
f(X) B Toumi X.; r, =By (9 (%)= 0; (X)) — BekTop pi3HHIi IBOX
MOCIJOBHUX CYOTpaJi€HTIB y MepeTBOPEHOMY IPOCTOPI;

0) BU3HAYUTU & = I /||rk|| ;

B) 3amaTh BenuduHy [, 3BOPOTHY KOe(illieHTy pPO3TSTHEHHS
npocropy a, nepen (K +1)-M kpokom;

r) obumcimtn By, =BR; (§), nme Rg (&) — omeparop
posrsraenns npocropy Ha (K +1) -my kpomi. Ilpu somy By,; = Achy

n) smaiitn Gy = By, 0 (X) —cyorpagient @y, = f(B,,,y) y rouui
Yier = A X

¢) BU3HAYUTH

X1 = Xy ~ N Byyy Oy /”§k " (6.9)

K) TEperTH MO HACTYIHOIO KpPOKY ab0 3aBepImuTH poboTy
ANTOPUTMY, SIKIIO BUKOHAHO JCSIKI YMOBH aJIrOPUTMY.

6.3 3aBaaHHs Ha J1a0OPaTOPHY PoGOTY

6.3.1 O3HallOMUTHCh 3 TEOPETUYHHMHU BiZJOMOCTSIMHU, HEOOXITHUMU
JUTsI BAKOHAHHS pOOOTH.

6.3.2 BukoHatd mporpaMHy peaiizamil0 HEYITKOro MiaAXoay 0
yIpaBiliHHs 1HBECTHLIHHUM TOPT(EIeM Ha OCHOBI TEOPii MOKIMBOCTEM.

6.3.3[IpoananizyBaT BHUKOPHCTAHHA HEYITKOrO MiAXOAYy [0
VOPaBIIHHS 1HBECTHIIIHHUM TOpTdEIeM Ha OCHOBI Teopii MOXKIUBOCTEH
Uit OpPMYyBaHHS 1HBECTHIIIMHOTO MOPTQeEss Ha MPAKTHI 3a JOIOMOTOH
JaHWuX, CPOPMOBAHHX Y MOTIEPEHIH TabopaTopHii podoTi.

6.3.41lopiBHATH pe3y/lbTaTH PO3B’A3aHHSA 3aJadi  ONTHUMI3allil
iHBecTHIliftHOrO TMopTdens Ha ocHOBI MeToxy Value-at-Riskra meuiTkoro
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miaXomy.
6.3.50¢0opmuTH 3BIT.
6.3.6BiamnoBicTH Ha KOHTPOJIbHI 3alTUTaHHS.

6.4 3micr 3BiTY

6.4.1Merta poOOTH.

6.4.2Tekct  poO3pOOJEHOr0  MPOrpamMHOro  3a0€3MEYeHHS 3
KOMEHTapsIMHU.

6.4.3IuTepdeiic poOOTH 3 MPOrpaMor0 B AEKIIBKOX PEKUMAX.

6.4.4 Pe3ynbraTd TECTyBaHHS. BXIiJHI JaHI Ta pe3yibTaTd poOOTH
POTPaMHU.

6.4.5Tabnuii  MHOpIBHSHHS  PE3yJbTAaTiB  PO3B’s3aHHA  3ajadi
ONTHMI3alii IHBECTUIIIHOTO TOPTQEIIs.

6.4.6 BucHOBKH, IO MICTSThH BiAMOBIi HA KOHTPOJIbHI 3aITUTAHHS, a
TaKOX BiOOpaXKalOTh PEe3yabTaTH BUKOHAHHA POOOTH Ta iX KPUTHYHUH
aHais.

6.5 KoHTpoabHi 3anuTaHHs

6.5.15ki icHyOTH CIOCOOM  YIpaBIIIHHA  pPU3UKAMH, IO
BUKOPHUCTOBYIOTHCSI 32 BUKOPUCTAHHS Teopii nmoptdens?

6.5.2Iki iCHYIOTh METOIM ONTUMI3allil IHBECTHIIIHHOTO MOpThes?

6.5.3V sxux BUMagKax CIiiJ BUKOPUCTOBYBATH HEUITKMU MiIXiI J0
yIpaBiiHHs 1HBECTHLIHHIM HOpT(deneM Ha OCHOBI TEOPii MOKIMBOCTEH?

6.5.45 kUM YMHOM PO3B’SI3aTH 3a/ady ONTUMI3alii iHBECTHULIHHOTO
nopTdes 3a HEYITKOrO MaX01y?

6.5.55Ika CyTHICTb PHU3HKY 3a HEUITKOTO MiAXOAY?
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