HasgBa: Extern Logic Interpreter (IHTepnipetarop 30BHilHbO1 JIOTiKK).
ITpuHIMI Po6OTH: MOPSIKOBA iHTeprpeTaLisi KOMaH/,.

®dopma: auHamivHO 3B's3aHa O6ibmioTeka (dll).

ITpu3HaueHHs

Extern Logic Interpreter (Hamani ELI) 6yB po3po6sieHuii 11j06 BUHECTH JIOTiUHi MaHiImysiii
3a Mexi Kogly camoi arikaiii. Moro 6esmocepesHe TpuU3HAaYeHHs — MaKCHMMa/IbHO abCTparyBaTy
nporpaMy BijJ, JIOTiYHMX omepaliid, fKi MokHa Oyno 6 3 serkictio MogudikyBatu 6e3
TepeKOMITL/IALIT OCHOBHOI nporpaMu. B ifeasni arutikaujis, 10 BUKOpUcToBy€e ELI, Moke ckiasaTuch
TiTBKKA 3 yoCOOIeHNX MexaHi3MHM B3aeMofiii i3 oTodyeHHsM (Harpuwkiaj, GyHKIii A1 poboTty i3
(atinamu, BimoOpaykeHHs iH(popMallii Ha eKpaHi TOI[0), a TAKOX Crierfia/ibHi (yHKIIii-00ropTKy, 1110
HazaayTe ELI mocTym o 1MX MexaHi3MiB. 3B'si3yBaHHsI BChOTO LIbOTO Y TIeBHUM airopuTMm Oyze
BHKOHYBAaTH CaM IHTepIIpeTarop.

MexaHi3m po6oTu

ELI siBnsie coboro mopsiAKOBUM iHTepIripeTarop, 11{0 BUKOPUCTOBY€E KOMaH/IH 38 CUHTaKCHCOM
noziibHi 0 MOB TIpOrpamMyBaHHSI BHCOKOTO PiBHS, TaKMMH sK, Hanpuknag, C++. Y 6Ginbmocti
BUMAJKIB TpaHC/IALiA PALKIB  BUKOHYETbCS IIOC/AIZJOBHO, BHUKJ/IIOUEHHSIM €  OrOJIOLIeHHS
KOPUCTYBALbKUX TPOLIEAYP, YMOB Ta LIUKJIIB, Tijla AKUX MapCATbCs. OKPeMO, [0 3aryCKy TpaHC/IALil
OCHOBHOT'O CKPUIITY.

OpuHuMLIer0 TpaHC/IALIT BBa)KaeTbCsl CKpUNT. CKPUNT CK/IAJAEThCA 3 PAJKIB, 1[0 pO3ZiIeHi
CUMBOJIOM «;». ELI Mo)ke OTpUMaTH TeKCT CKpUNTy Oe3rnocepefHbO BiJi OCHOBHOI arutikatiii, abo
3aBaHTA)KUTH i3 30BHIIIHBOTO (haiiny. OJUHULIL TPAHC/ALT MoXKe OyTH JeKinbKa, iX KOf| J0a€ThCs
JI0 TPaHCJIALIT 3a Joromororo aupekTuBH #include abo ¢ynkiii Run().

[lepes TpaHC/IAL€r0 IHTEpPIpeTaTop BUKOHYE IMiATOTOBKY CKPUIITY: BUINAE Y TEKCTL
CTPOKOBI KOHCTaHTU Ta (PparMeHTH KOAY, 10 MICTATbCS Y (IrypHuUX AyKKax «{}». dparmeHTH
KOy 3aMiHIOIOTBbCSI ¥ TEKCTi CKPHWIITY Ha Creljia/ibHi ifeHTUdikaTopy, a iX Tisa MOTparvisiioTh y
cnelianbHAK cTeK. Taki (parMeHTM Ha3WBalOTbCS BiJK/IaJeHUMHM, IX TPaHC/SALIsS MOYMHAETHCS
TiNIbKY 3a Ge3rocepeiHiM BUK/THKOM.

BaxxmBo: y ¢aiisi Moxke OyTH TiZTbKM OFMH CKPUIIT.
BaxyimBo: ¢aiin CKpUITy He TIOBUHEH BK/IIOUYATH B cebe TTOPOyKHI PAJKU B KiHIIi.

TekCcT CKpUINTYy MOXe MiCTUTHM KOMeHTapi. 3aKOMeHTOBAaHWUW PSZIOK MOBUHEH IMOUMHATUCS
[iIBOMa CHMBOJIaMHU TIPSIMOTO CJ/lellla «//» Ta 3aKiH4yBaTHCs KPAIKoi 3 KOMOIO «;».

ELI Hasjae kopucTyBauy HaCTYIHUM (PyHKLIiOHAI:

JIMpeKTUBM: NIPsAMi KOMaH/U IHTepIipeTaTopy.

3MiHHI: BHYTpillIHi 3MiHHI iHTeprpeTaropa, iCHYIOTh Ha MpoTs3i pobotu ckpunTy. O61acTh
BHUJMMOCTI: TOTOYHHUH KOHTEKCT.

IIpocTi Ta cK/1a/Hi MaTeMaTU4Hi onepaiii 3 YMC/IaMH.

Huxu.

YmoBn.

®yHKIii: BKa3iBHUKM Ha (QYHKLii-00roptku 3 ocHOBHOI arurikawii. /]03BO/SIOTDH
BUKODHCTOBYBAaTH ajrOPUTMH, 10 MICTITbCSI B OCHOBHiM amuiikauii. MoxyTb mepezjaBaTu



pe3y/bTaTh CBO€i poboTH 3 0CHOBHOI arvtikauii y ckpunt. O6sacTh BUAUMOCTI: robanbHa, TOOTO
[0 BifiK/ItoueHHsI 0i0/1ioTeKH.

ITpoueaypu: ¢parMeHTH KOAy, L0 BHKIMKAIOTbCSA (Ta TPAHCIIOKOTHCS) JIMIIe [pU
6e3mocepeiHbOMY 3BepHeHi. B TpoTHIeKHICTh (YHKIiIM He TOBepTaloTh 3HaueHb. O6macTb
BUZMMOCTI: I7100asbHa.

06'exkTH: abCTpaKIiii, 110 TIPeCTaB/IAIOTh OO0 Habip THUTi30BaHUX [JaHUX Ta 03BOJSIOThH
TparffoBaT 3 HUMH, SK 3 OAHUM LiJIMM, BUKOPHCTOBYIOUM BACTMBOCTI Ta Metoau. OOmacTh
BUJUMOCTI: I7io0anbHa.

Crek mapaMeTpiB: MpoLIapOK Mi’K OCHOBHOIO aruiikaljieto Ta ELI, BUKOpUCTOBY€ETbCS /151
o0MiHy gaHumH. fIBfisie o000 AMHAMIYHO 3MiHIOBaHY MHOXKHMHY TWITU30BaHHUX CTPYKTYP, LIO
XapaKTepU3YIOTb MTOHATTS «IlapaMeTp».

BuBij cTreka moBijomM/IeHb: TIOMWIKA Ta CIy)KOOBi TOBi/JOM/IeHHs, IIJ0 BUHHKAIOTh Yy
TIpoIieci TpaHC/ALii, 30epiraloTbCsl y Crierfia/ibHy CTPOKOBY 3MiHHY, sika MO)ke OyTH TiepefiaHa B
OCHOBHY arlTiKallito 3a JJOrOMOro0 BiAiNoBiAHOT (PyHKIIi1 iHTeprnpeTaTopa.

BuBij cTeka 3MiHHHX: BMICT CTeKa 3MiHHUX y (opMaToBaHOMY BWIVIsiZi 30epiraeTbcs y
CTPOKOBY 3MiHHY.

BuBijg creka ¢yHKii: 30epe)keHHsI Y CTPOKOBY 3MiHHY BMICT cTeKa (YHKI[ili-OOTOPTOK.
306epiraroTbCsi He TiIbKU omucaHi y 6ibsioTelti iHTepripetaropa ¢yHKLi, ane ¥ Ti, 1[0 orosoieHi B
OCHOBHIU arutikargii.

Busip creka napameTpiB.

BuBij cTeka 00’eKkTiB.

Jlor TpaHCAAL{ii: OMLisg, L0 3aJa€TbCs TMif yac 3amycKy TpaHc/sLii ckpunTy. Bmukae
JIOTYBaHHSI CTPOK y (aiin, Tyau >k 30epirae MOBiZOM/IEHHS PO TIOMUIKU. JIOTYBaHHS CIIOBi/IbHIOE
TIpoLieC TPaHC/IALT.

Jlor poGoru iHTepmperaropa: OMLlis 3a/a€ETBCS 3a JOMOMOTOI0 CriewjialbHOi (YHKIiT
iHTepriperaropa, abo 3a goriomororo metoay ELI::SetDebug(). Bmukae noryeanus fiii camoro ELI,
cripsMoBye BuBifL abo y daiin, abo y STDOUT. JloryBaHHSI 3HAUHO CIIOBi/JILHIOE DPOOOTY
IHTepriperaropa.

Peanizanis

ELI Hammcanuii Ha C++, BHUKOpUCTOBYE KOHTeliHepu std::vector<std::string> s
30epe)xeHHsT DSJKIB CKDHUIITY, a TaKOX CrelliajibHi K/IacH, IO OINWCYIOTh CTeKH 3MiHHUX,
napameTpiB, (GyHKLiH, nporesyp, 00’ €KTiB Ta OKpeMux (parmMeHTiB Koy. EK3eMIuisipy Lux KiaciB
BkytoueHi /1o kinacy ELI. Koxgysanus psgkiB — ANSI. BayTpiwHs moBa ELI mo cyTi € o6roptkoro
Hag C++ kopoM. KokeH psifoK 3a ZOTIOMOTORO CITeL{ia/IbHOTO a/JirOPUTMY iHTepPIIPeTYEThCsl Y Habip
komaHj, C++, TIiC/ig 4oro BUKOHYEThCA. ATUTiKaLjis, 3a JOMOMOIOK CreLjiaJlbHOr0o MeToAy Kiacy
ELI, nepezae intepriperatopy TekcT ckpunTy (abo im’s caiiry, sikuii OTpiOHO TpaHC/IOBATH), a
TaKo)K HeoOOB’si3KoBUI Habip BXigHux mnapametpiB. ELI BUKOHye iHTepripeTaLlito psiAKiB, Tic/s
Yyoro roseprae pe3yabrar pobortu (Tur const char*), sikirio e moTpibHO. Y pasi MoMuIKy noBepTae
KOHCTAHTHY CTPOKY «-€IT-».

InTerparnis

OcnoBumii  kog, ELI moOyzoBaHuii y BWIVISiA [OUHAMiuHO 3B’si3aHOi  0ibmioTekw, sKy
HeoOXxifHO TiAK/MOUMTH A0 ocHOBHOI arutikarii. [Jo6 mnpaioBatu i3 dyHkiionanom ELI,
noBesieTbcsi  iHTerpyBati 00’ekt kmacy ELI 3 6i6miorekn iHTepmperaropa. [nas 1poro
BUKODUCTOBYETHCSI abCTpakTHUM iHTepdelic, 1110 Oro/olIeHuil y 3arojoBKOBoMY  Qaiiii
eli_interface.h, 1110 po3noBcroKy€TbCS pa3oM 3 iHTepIIpeTaTopoM.



@aiin  mictute iHTepdeticanii knac ELI_INTERFACE, mo € 0aTbKiBCbKUM [ijIsI
orosoieHoro y dll kmacy ELI. Takox y aiini oronoreni aei dyHKIii-dhabprkuy, 3a 10TIOMOT0OH0
SIKMX MPOXOJUTh CTBOPEHHS Ta 3HULLIEHHs iHTepdeiciB.

/1
DLL_EXPORT int GetELIInterface(ELI__INTERFACE **elnterface);
typedef int (*GETELIINTERFACE)(ELI__INTERFACE **elnterface);

DLL_EXPORT int FreeELIInterface(ELI__INTERFACE **elnterface);
typedef int *FREEELIINTERFACE)(ELI_INTERFACE **elnterface);
//

dyHKuUii moBepTaroTh 1 y pasi ycrmiHoro BUKOHaHHs, abo 0 B pa3i MOMUJIKH.
[Micns migkmoueHHs daiiny eli_interface.h g0 mpoekty ocHoBHOI arumikaiii Heo6xigHO
BM3HAUMTH BKa3iBHUKHM Ha QyHKLii-habpuku Ta iHimiami3yBaru ix.

/1
GETELIINTERFACE GetELI;
FREEELIINTERFACE FreeELI,;

ELI_INTERFACE *elface;

GetELI = (GETELIINTERFACE) GetProcAddress(dllhandle, "GetELIInterface");
FreeELI = (FREEELIINTERFACE) GetProcAddress(dllhandle, "FreeELIInterface");

/1
[Ticnst yporo iHirianizyBaty 00’ €KT-iHTepdelic 3a Z0MOMOror0 BU3HaYeHOI paHile QyHKIIji.
/1
GetELI(&elface);
/1

Terep JoCTaTHLO BUKOPUCTATH BKa3iBHUK elface, 111006 oTpyuMary AOCTYII 10 METOZIB Kacy
ELI, ujo onucaHi BcepenuHi 6ibmioreku. Takum uYMHOM y arutikailii MO)KHa BHWKOPHCTOBYBATH
nekinbka ekzeMruispiB ELI, ki OyayTh AifiTH He3a/1e>XHO OWH Bifl OZHOTO.

IIepenik merofiB kiacy ELI_INTERFACE

const char *GetVersion() — noBeprae notouHy Bepcito ELI.
const char *ShowVarStack() — noBeprae BMicT cTeka 3MiHHMX Y TEKCTOBOMY BUIVISI/].
const char *ShowObjStack() — moBepTae BMicCT cTeka 00’€KTiB y TEKCTOBOMY BHUIJISIZI.
const char *ShowClassStack() — moBepTae BMiCT CTeka K/1aciB y TEKCTOBOMY BUIVISI/.
const char *ShowProcStack() — moBeprae BMiCT cTeKa MpoLieAyp y TEKCTOBOMY BUITISAJ.

const char *ShowFuncStack() — moBeprae BMicT cTeka (QyHKLil y TEKCTOBOMY BUIVISI/.

const char *ShowParamStack() — noBepTae BMICT cTeKka rapaMeTpiB y TEKCTOBOMY BUIVISI/I.



const char *ShowFragmentStack() — noBeprae BMiCT cTeka BiJjKn1aJjeHUX (parMeHTiB KOZY.

const char *ShowInfoMessages() — moBepTae repeJik MoBiJOM/eHb iHTeprpeTaTopa.

const char *RunScript(const char *imptext, const char *parameter, bool log) — 3amyckae
TPaHCJIAALII0 CKPUNTY. APryMeHT log € rpanopiieM BUKOPUCTAaHHSA Jiora. AprymMeHT parameter Moke
MiCTUTH [leKi/ibKa 3HaueHb, PO3/i/IeHUX CUMBOJIOM «|».

const char *RunScriptFromFile(const char *filepath, const char *parameter, bool log) —
3aryckae TpaHoIsLito 3 ¢ainy. AprymeHT log € rmpamoplieM BUKODUCTaHHSI Jjiora. AprymMeHT
parameter MO)Ke MICTUTH [leKi/ibKa 3HaueHb, PO3[ieHNX CUMBOJIOM «|». Lnsix go daiiny moxe
Oyt sK abcomoTHUM, Tak i ymoBHUM (.\<iMm’si_¢aiiny>). Y 1jboMy pa3i MOIIYK BeJeTbCs Y

JuvpekTopii fie po3taioaHa dll iHTepripeTaropa.

void SetDebug(bool enable_dbg, bool in_file) — BMukae Ta BUMMKae 3anuc [jiaTHOCTUYHOTO JIOTY
pob6oTy caMoro iHTepripeTaTopa, a TakoXK BKa3ye Kyzu came Tpeba ioro nuicar.

bool DebugEnabled() — nepeBipsie, U1 BUKOPUCTOBYETHCS PEXXKUM JIOTYBaHHS.

void AddFunction(const char *name, const char *params, func_ptr fptr) — nozae ¢yHkuito B
CTeK.

void DeleteFunction(const char *name) — Bujansie pyHKIit0 3i CTeKy.
void CallFunction(const char *name) — Buk/ivkae QyHkIIito.

char *GetFunctionResult(const char *name) — nepetBoptoe pe3synbrar ¢yHKuii 3i cteky ELI y
CTPOKY Ta ITI0OBepTa€ BKa3iBHUK Ha Hel. Y pasi nomwiku noseprae NULL.

void SetFunctionResult(const char *name, const char* result) — 3amucye pe3ynasrar QyHKLil y
crek ELL

void SetParam(const char *name, const char *new_val) — fozae y crek HoBuli mapametp, abo
3MIHIO€ 3HAYEHHS iCHYHUOrO.

int GetParamTolInt(const char *name) — noBepTae 3HaueHHs TapameTpy, siK integer.
float GetParamToFloat(const char *name) — rioBeprae 3HaueHHs TTapaMeTpy, sk float.

const char *GetParamToStr(const char *name) — noBeprae 3HaueHHsI TapaMeTpy sik const char*.
Y pasi nomunku noseprae NULL.

const char *GetCurrentFuncName() — moBeprae imM’ss moTouHOi QyHKLii-06ropTKH, Ky ELI
00pobiisie y JaHy MUTh. Mo)ke BUKOPHCTOBYBATHCh it TOTO, 11100 MoBifoMUTH (PyHKI[ii-00ropTIi i3
30BHIiIIHKOI 0ibsioTeKH, 110 Oysia MiZK/II0UeHa il Yac poOOTH CKPUIITY, sike BHYTPIIITHE iM’s1 Ha/laB
iti ELL.

OroJiomeHHs QyHKLii-00ropTKu
Ons Toro 106 iHTepripeTatop Mir BHKOPUCTOBYBAaTH KOJ, OCHOBHOI arulikaijii, 1ieii Kop

NOTPiOHO 3aropHyTH B crierjianbHi QyHKUii. DyHKLii-00ropTKM He MOBUHHI OyTH uieHaMu Kiacy,
abo orosIoIITyBaTHCh Y KJaci 3i crierudikaTopoM static.



Bax/uBo: TWI pe3y/nbTaTy Ta apryMeHTiB (DyHKIIii-0OropTKM CTpPOTrO periaMeHTOBaHUH,
TOMY 10 [yii poOOTH 3 LUMU (PYHKIISIMH BHUKOPHUCTOBYEThCS BKa3iBHMK, BH3HaueHWi y caitii
eli_interface.h:

[]=====- ---
typedef void (*func_ptr)(void*);
[]=====- --- --- --- --- ---

AprymeHT void* BHUKOpHCTOBYE€ThCS, abu mepejaTy arulikaiii BKa3iBHUK Ha eK3eMIUIsip
o6’ekra ELI, mo BukmkaB ¢yHKOi0. Lle mo3Bosisie pi3HUM eK3emIuisipaMm iHTepripeTaTopa
3BepTaTUCh [0 (QyHKLili OCHOBHOI arutikaljil He3aae>KHO OfWH BiJl OJHOTO.

void foo(void *p)
{
//mpuBoaumo BKa3iBHUK P A0 Tuny ELI_INTERFACE
ELI_INTERFACE *ELI = (ELI_INTERFACE*)p;
int x = ELI->GetParamTolInt("pInd"); /oTpumyemo napameTtp 3i cteky dll

/*SIKMICh KOJ, OCHOBHOT arutikarjii*/

ELI->SeFunctionResult("_foo", "0"); /BcTaHOBNIeHHS TTOTPiOHOTO pe3y/bTaTy y CTeK

Y npomy npukiazi 3i CTeky uMTaeThbcs rnapaMmeTp pInd Ta mepeTBOprOETHCA y THM integer.
[Ticnss 1bOTO BUKOHYETHCSI KOZ, OCHOBHOI aruiikailii, a pe3y/nbTaT, 3a [OIMOMOTrol iHTepdeiicy,
riepesiaeThCs 10 6ibmioTeku iHTepriperaropa, sike ELI mepegacTs CKpUITy.

BaxsmBo: BukopuctanHs Metoqy ELI_INTERFACE::SetFunctionResult() B kiHLi Tina
¢byHKuUii € 000B’s3kK0BUM. Ko)kHa (QyHKIisSi-0OropTka IOBMHHA IIOBEpTaTH pe3yjabTaT Y CTek,
iHTepripetarop Oyze Oo4iKyBaTH Ha Lje. THIT pe3ysbTaTy 3aBXKAu € CTPOKOBHM, iHTEpIIPeTaTop cam
TIepeTBOPUTD HOoro y MoTpibHMIM T, KO 1ie Oyge HeobOXigHO.

[Ticnst orosiotieHHs TIOTPiOHO AoAaTH (YHKIIiIO 10 CTEKY.
[[-==--- - - --- --- ---

ELI->AddFunction("_foo", "int pInd", &foo);
[]=====- --- --- --- --- ---

«_foo» ne imM’st dyHkii, sike Oyze BukopuctoByBaty ELI. CuMBOM «_» € 000B’sI3KOBUM, 3
WOro [OMOMOIOK iHTeprnpeTaTop BHW3HAadae, L[0 Jali y TEeKCTi CKPUIITy pO3TalloBaHe iM’sl Ta
aprymeHTd ¢yHKUii. IM’s1 QyHKLIT HeuyT/IMBe [0 pericTpy.

Crpoka «int pInd» omucye cnMCOK apryMeHTiB (yHKLil Ta iX Tum. SIKII0 aprymeHTiB
JieKinbKa, oTpibHO BKa3yBaTH ix uepe3 Komy. [1po0iny CTaBAATHCS JIMIIIe MiXK TUTIOM apryMeHTy Ta
roro iM’sam. OIMH apryMeHT He BUZIISAETbCSA KOMOI. IMeHa aprymMeHTIiB He UyT/MBI [J0 pericTpy Ta
He € CTPOro per/laMeHTOBaHUMHU.

Temnep, Koy iHTepIIpeTaTop BUSBUTH B Tijii cKpUNTy Bupas tumy «_foo(12)», BiH 3BepHeThCS
Jo cTeky ¢yHKLiM, 3Halge Tam ¢yHKLito _foo(), mepeBipUTh KiMbKICTh Ta TUIl apryMeHTiB, III0



riepesia€ il CKpUIT, Ta BUKIMUe (yHKIIiF0-00ropTKy foo() i3 ocHOBHOI arumikaiiii, Ta mepefacTb i
BKa3IiBHUK Ha CBil ek3emruisip. [lic/isi yoro oTpumae pesysbTaT Ta IOBEPHe MOT0 y PsAOK CKPUINTA, Y
SIKOMY BiZIOyBCsi BUK/IMK (DYHKIIil.

Kpim Toro, 3aBXau MOXKHa TepefaTH CKPUMTY OyAb-sKi AaHi y Oyb-sIKOMY MiCIli KOZY
arutikaLii, BAKOpMCTAaBLLY CTeK [1apaMeTpiB.

Metog ELI_INTERFACE::SetParam() fo1a€ HOBUl TlapamMeTp B CTeK TiJTbKU SIKIIO TOM He
MICTUTb efieMeHTa 3 TakKuM iM’siM. Y BUMafky 30iry imeH, iHTepripeTaTtop OHOBWUTH 3HAUEHHS
icHyro4oro napametpa. Taka roBefliHKa BUKOPUCTOBY€ETBCS /I €KOHOMIT peCypcCiB. Y Tijli CKpUITY
OTpUMAaTH TIapaMeTp 3i CTeKy MO)KHa 3a J0MOMOTrO0 BiAroBigHOI BOyzoBaHoi ¢yHKIil. BxigHi
rapaMeTpu CKPUITY TakKOX 3aHOCATbCS [0 CTeKy IapaMeTpiB 3 IepeBU3HaueHUMM iMeHaMy, 110
MatoTb Busz tuny INPRM<nopsiakoBuit Homep>.

CHHTaKCcHUC BHYTPillIHBOI MOBH
Tunu ganux

BnyTtpimns moBa ELI oniepye 1BoMa TUnaMu JaHUX.
num — YMC/JIOBUU THII.
Sym — CUMBOJIbHUM THUII.

YucnoBUi TUTT BUKOPUCTOBYETHCS /151 pOOOTH SIK 3 LIIJIMMU TaK i 3 AiMCHUMH uMc/iamMH. 3a
3aMOBUYBaHHSM BCi UMCJIOBI 3HaUeHHSI PO3IVIZAIOTHCS IHTePIPeTaTopoM sK AiCHI. Po3ginbHUKOM
1[isio1 Ta JpoOOBOI YACTUHU € Kparka «.». TOUHiCTh umc/ia: 3 3HaKu Mic/asi Komu. [lepeTBopeHHs /10
I[i/TOUMC/IOBOTO BUITISITy BUKOHYETHCS 3a AoromMororo BOyzmoBanux ¢yHkiid _round() ta _int(), abo
aBTOMAaTHUUHO, SIKITIO TOTOo NoTpebye anroputM. Harpukiaz, sKio apryMmeHT (QyHKLii Ma€ TUM int, TO
3MiHHa TWIy num, sika Oyna mepesaHa ¢yHKIl, OyZe aBTOMaTH4HO TepeTBOpeHa y LiiJIOUMCI0OBHIA
THIL.

BayTpimng mosa ELI € MOBOXO 3 HeCTpOroro BiJNOBIJHICTIO TUMIB. fKILO y BUpasi CTpOro
He BKasaHO, 10 TOTPiOHO BUKODUCTOBYBATHM UWCJIOBUM THUI, 3HaueHHs1 Oyzle pO3IVIsTHyTe
IHTepIIpeTaTopoM sIK TeKCT. Tak, Hanpukiaz, CTPOKOBIN 3MIHHIM MOXKHA HaZlaTy 3HaueHHs 21, npu
1[bOMY BOHO Oyze repeTrBopeHe Ha TeKCT. [IpoTe 3BOpOTHsI oriepallisi, HalpyKJ/aj, BCTAHOB/IEHHS
UYMC/I0BOI 3MIHHOI Y 3HaueHHs '22', ipusBe/e 40 IOMU/IKU Ta 3yIIUHKU TPaHC/IALIL.

3MminHi

OronoiiieHHs 3MiHHOL BHUKOHY€TLHCA 3a AOIMMOMOI'OI0 3dIIMCy THUITY:

———
$n = num;
$s = sym;
[ === mm e e e e e e e e e

HOe $n — iM’a 3minHOi, num — Twr. [licias HpOro He 3HaUeHHHS, SIKUM iHilliamizyeThest
3MiHHA. BiCyTHICTh 3HaueHHs TPU3BOAUTHL [0 IHiLiani3ilii 3HaYeHHAM 3a 3aMOBUYBaHHSIM. Y



JAHOMY BWITAJIKY, ITiC/IsT TPAHC/ISALIT psiiKa, y CTeK Oyze [ofaHo YKMCIOBY 3MiHHY $n, 110 OpiBHIOE
0.00, Ta CcTpPOKOBY $s, 1[0 € MOPOXKHLOIO CTPOKOIO, TOOTO «». 3MiHHA MO)Ke OyTH iHilliasi3oBaHa
KOHCTAaHTHUM 3HaueHHsIM, CKa/IIPHUM BHPA30M, iHIIOK 3MiHHOK, BJIACTHBICTIO 00’€KTa Ta
pesynbratoM GyHKIiT abo Metony o6’ekra. CTpokoBa 3MiHHa Mo)ke OyTH iHilliasi3oBaHa
3HAuUeHHSIMU YMC/IOBUX 3MiHHUX, TIPH [IbOMY BOHHU OyZlyTh TIepeTBOPEHi Ha TEKCT.

e e e e e e e
$n = num;

$s = sym 10%$n;

e e e e e

Tyt 3minHa $s Oyge iuirfianizoBaHa crpokoBuM 3HaueHHsIM «100.000», sike € pe3y/nbTaToM
KOHKaTeHal|ii CTPOKOBOI KOHCTaHTH «10» Ta MpUBeJeHOro 10 CTPOKOBOI'O THITY 3HAYEHHS YMC/I0BOI
3MiHHOI $n, T06TO «0.000%». OKpimM TOrO, KOHCTPYKLIis $str = sym <arg1> + <arg2> cnpuiimae BUpa3
y TIpaBili YaCTHHI SIK CTPOKY «2+2», TIPOTe pe3y/bTaToM KOHCTPYKIIii $str = 2 + 2 Oyzme «22», TOOTO
KOHKaTeHarlisl.

CumBon «$» € 000B’SI3KOBOIO YaCTHHOIO iMeHi, 11e Tiparoperib, skuii roBoputb ELI, 1m0 masi
po3TalloBaHe iM’s 3MiHHOI. []03BOJIAE€THCA iHiLjiasTi3aLjisg OfHi€l 3MiHHOI Ha PSAIOK.

Tun faHUX y Oro/oLIeHHs 3MiHHOI MOXKHa OIMYCTUTH Ta CKOPUCTYBAaTUCh KOHCTPYKLIIEHO
iy $var = <3HaueHHs™>, y TaKOMy pa3si Aas 3MiHHOI Oyge oOpaHMii TWUI JaHUX HAa OCHOBI
0OumMC/IeHHs TTPaBOi YaCTHHU BUPA3y.

1711 BCTaHOB/IEHHS 3HaYeHHS 3MiHHOI BUKOPHUCTOBY€ThCSI HACTYTHA KOHCTPYKLIis:

e e e e e e e
$n =12;

$s = some text;

[ === mm e e

Y mpaBiii yacTUHi BUpa3y MOXKYTh OyTH: KOHCTaHTa, AOMYCTUMHUHN [Jisl LIbOTO THITY JaHUX
CKaJIsIpHUNA BUpa3 (#00yTOK, MHO)KeHHSI, KOHKaTeHallisl TOI0), B/IAaCTHBICTb abo mMeTof 06’ekrTa Ta
pe3ynbrar QyHKIil. [IpyuomMy y maHOMy BUMAZKy 3MiHHiNM $s Oyze HaJaHe 3HaueHHsSI «sometext»,
TOOTO iHTeprpeTaTop OMyCTUTH MPOOIA. YTiMm, SKIIO TOMICTUTH 3HaueHHS B OJWHApHI JIAlKH,
iHTepripeTaTop BBa)kaThMe 1l (PparMeHT KOAy 3a KOHCTAaHTY, TO)X BCTAaHOBUTb /i1 3MiHHOI
3HAUeHHsI «some text».

CTpOKOBI KOHCTaHTH Bi/ICTeKYIOTbCS IHTEePIpeTaTopoM Ha CTafil aHaslidy TeKCTY CKPHIITY
Ta PO3MILAIOTLCA Y CTeKY 3MIiHHMX IiJ crierfiabHUM iM’saM. B noganbiiomy, KoM TPaHC/IHETHCSA
pPAAOK, 0 MicTUTh Taky 3MiHHY, ELI po3mimiae 3amicTte Hel 3HaueHHs 3i cTeky. CTpPOKOBI
KOHCTaHTH 30epiraroTbCsi y CTEKy B OFHOMY eK3eMIUIspi. SIKI0 y Kofi CKpUNTY JeKiibKa pasiB
3yCTpiva€eThCd OfJHA ¥ Ta caMa CTPOKOBA KOHCTAaHTA, IHTEpPIIPeTaTtop y BCiX BUIaJKax MifCTaBUThb
3HaueHHs OJHOI'O BIZTIOBITHOIO ejieMeHTa CTeKa.

BaxxumBo: Tpeba Oyt 00epeXHHUM i3 BUKODHCTAHHSIM Yy CTPOKOBHUX KOHCTaHTaX CHMBOJTY
«$», mapcep ELI 3pearye Ha HbOTO, SIK HA CHMBOJI-MapKep 3MiHHOI.

CTpoKOBI 3MiHHI, OKpiM KOHKaTeHallii (1T03HaYa€eTbCsl CUMBOJIOM «+»), TiATPUMYIOTh IIpSIMe
nociioBHe 00’eqHaHHS 3HaueHb. B3arasi, mpu po0oTi 3i CTPOKOBMM THIIOM, BeCb BMICT IPaBOi
YaCTUHMA BHpa3y pO3IISJAETbCSA IHTEPIIPeTaTopoM $K TeKCT. byab-gki cvMBomM (OKpiM
crieljia/lbHUX ), CTPOKOBI KOHCTAHTH, 3HaUeHHS (MYHKI[il, METOZIiB, BIAaCTUBOCTEH Ta 3MiHHUX OyyTh
TIpMBeZleHi [0 TUITy Sym Ta BK/IIOUEHHiI Y OJHY CTPOKYy. BK/IOUeHHsI B CTPOKY BiZiOyBa€eThbCs
TIOC/TiIOBHO y TOMY TIOPSIZIKY, B sIKOMY Oy/ny po3TallioBaHi 3HaueHHs y BHpasi. [Ipobinu (SKIIo BoHH



3HaXOAAThCS HEe y CTPOKOBMX KOHCTaHTax) OyayTe mpoirHopoBaHi. Bygp-ski cumBomu
MaTeMaTUYHHUX orepatiiii (OKpiM «+») BBa)KarOTbCsl 3BUUaliHUMU CUMBOJIaMH.

Omnepartii

ELI migrpumye yci 6a30Bi MaTeMaTHUHi omepariii AJisi YUCI0BOTO TUITY («+», «-», «*», «/»),
BKJIFOYHO 3 orepatopoM mnpioputeTy «()». Kpim Toro ans uucen AOCTynHI oreparjii MOPiBHSHHS,
TaKi fK:

= BCTAHOBJIEHHS] 3HAUEHHSI;

== JIOpiBHIOE;

> Qisblle;

< MeHIle;

>= Ginbliie abo JOPiBHIOE;

<= MeHI1le abo ZIOPiBHIOE;

|= He [IOPIBHIOE;

Tako)k [0 YMCIOBUX 3MiHHMX MO)KHA 3aCTOCYBaTH oOriepaljif0 iHKpeMeHTy («++») Ta

JleKpeMeHTY («--»).
[l CTPOKOBOrO TUIYy AOMYCTUMA TiZIbKM KOHKareHalliss «+» Ta BCTAaHOBJIEHHSl 3HaueHHS
«=».

YMmoBHu

if (<ymoBa>)
{
<mepeJiK Aiit>
}
else if (<ymoBa>)
{

<mepeJiK Aiit>

else

{

<mepeJik Aii>

ELI migTpumye posranyskeHi ymoBH (if - else if - else), a Takox BK/1a/jeHiCTb yMOB.

CHHTaKCHC KOHCTPYKLii HACTYITHHUM:

else if ($i > 5)
{



Y sIKoCTi mapameTpiB BUpasy, 110 POXOAUTE TiepeBipKy, MOXKyTb OyTH BUKOPHCTaHi: YMCIIO,
yuciaoBa 3MiHHa abo B/IAaCTUBICTb 06’€KTY, a TakoK GYHKLiI Ta MeTogu 00’€KTiB, pe3y/bTaT SKUX
Moke OyTv TpuBeJeHHI 0 uucioBoro tumy. [Ipu obuncneni, Apo6oBa yacTHHA 3HAUYEHb TAKOXK
BPaxOBY€ThCsl, TOMY Yy HaBeZieHOMY BuIle Tipukiazi $i Oyge Oinbine Hixk 5. JliBa i mpaBa yacTuHa
BHPa3y MOXYTb TIOPiBHIOBaTHCh 3a JOTIOMOTO0 Oy/ib-sIKO1 Oriepariii opiBHSIHHSI.

KoHcTpykuis select

[]=====- --- --- --- --- ---
select (<mapameTtp>)

when <3HauenHs1> then {<nepenik giii>}
when <3HaueHHs12> then {<nepesik Aiii>}

AnbTepHaTHBOIO po3ranykeHUM ymoBaM if-else ciyrye koHcTpykuis select. CyTs ii mossirae
y MepeBipLi TepefaHoro BXiHOTO MapamMeTpy Ha BIiJMOBiAHICTb 3HAUEHHSIM, IO MICTATHCS Y
BUKOHaBYOMY Osmowi. IlepeBipka 37iliCHIOETBCS 3a JOTIOMOTOIO CIeL{ialbHOTO CJIy»KOOBOTO C/loBa
when, a omuc fiii, siKi MoTpibHO BUKOHATH, SIKIL[0 BUKOHYETbCS PiBHICTb, PO3TAIlIOBaHW TMiCIIs
cityxboBoro ciiosa then.

Y skocTi mapameTpa KOHCTPYKLii select Moxxe BuCTynatv: 3MiHHA, pe3ynbTar (YHKLI,
B/IaCTHUBICTh 00’€KTy abo pe3ysbrar fioro Mmetony. CKanspHi BUpa3u He [J0MyCKaloThCsl. 3HaYeHHs, 3
SKUMW TIOPiBHIOEThCS TMapaMeTp select, mMoBuHHI OyTu KoHcTaHTamMu. CHHTAKCHUC [03BOJISIE
3MIlIyBaTU YMC/IOBI Ta CTPOKOBI KOHCTAHTU Yy Mekax KOHCTPYKLIi, TaKUM UYWHOM IlapameTp
repeiaHuil Zio select Mo)KHa MOPIBHATH SIK i3 UMC/IOM 2, TakK i 3i CTDOKOBOKO KOHCTaHTOH) «ZBa».
3BICHO, UMCJIOBY 3MiHHY He MO)KHA IOPIBHATU 3i CTPOKOIO, TOXK B L[bOMY BUIIQ/IKy IHTepIipeTaTrop
TIPOCTO BifikuHe 1ieii 6;10k when...then Ta mepetizie ;0 HaCTYITHOTO.

Y BukoHaBuoMy Osori KOHCTPYKILii select, okpim OmokiB-miepeBipok when...then MOXyTb
MicTuTHCs Oyab-SKi iHIII A1, AKi OyAyTh BUKOHaHI Mic/is BCiX O/I0KiB-TIepeBipoK.

[[-===-- --- --- --- --- ---
$res = _foo(); /$res oTpuMye TIeBHe 3HAUEHHS;

select ($res)

{
when 10 then {$res = $res + 2;}
when 21 then {_return(2);}

_return(0)
}




OO6nacTb BUAMMOCTI BUKOHABUOTO OI0Ky KOHCTPYKIii — miobanbHa. Lle o3Hauae, 1[0 BCi
orieparjii 3i 3MiHHOIO $res 3 TIONEpeAHbLOTO TIPUK/IAAY, 3a YMOBU ICTMHHOCTI TIEpIIIOTO
riepeBipouHOro 610Ky, MaTUMyTh BIUIMB Ha pe3y/JbTaTM BWKOHAHHS HACTYIHUX IepeBipOuHUX
O/0KiB.

Muknn

IHTepriperaTtop Hajae KopucTyBady Tpu Tuna LukiiB: for, while ta count (ocranhiil €
cripoirieHoro peastizaiiero for). L[ukamu MoKyTh OyTH BKIafleHUMU. Y $IKOCTi IapameTpiB yMOB
LUKIiB (OKpiM count) MOXKyTh OyTH: 4KMC/a, YMCIOBI 3MiHHI ab0 BIaCTMBOCTI 00’€KTiB, a TaKOXK
¢byHKUiT uu MeTogu 00’€KTiB, 1[0 MOBEPTalOTh pe3y/bTaT, 1[0 MO)Ke OyTW iHTeprpeTOBaHUM $IK
4KCI0. 3MiHHI, 110 OTOMOILIeH] y LUK/, OyAyTh iHilia/mi3yBaTrCh Ha KOXKHIHN iTeparil.

for (<rouaTkoBe 3HaUeHHS™>, <yMOBa BUKOHAHHS>, <KPOK>)
{<sKich mii>}

BukoHye Kofl, 1110 MiCTUTbCA MK (QIrypHUMH Ay>KKamu, JOKU Orepallis TOPiBHSAHHS MiXK
TepIIvM Ta APYrUM apryMeHTaMd YMOBU € iCTMHHORO. TpeTiii mapametp siBjisie co00K0 KPOK, Ha
SIKAW 3MIHIOETBCS 3HA4YeHHsl TepIioro rapamerpy ymoBu. Kpok moke OyTH K LiMM Tak i
ApOoOOBHM UMC/IOM, a 3HaKW «+» UM «-» BKa3ylOTh Ha criocib 3miHu mepiioro rnapametpy. Jpyruit
rapameTp CKJIaJae€TbCs 31 3HAKy orepaijii IOPIBHAHHA Ta YUCJIOBOIO 3HAYEHH$, L0 OKPeC/Ire
BepXHil Mopir ymoBu. [lomycTuMmi omepauii MOPIBHAHHA: «>», «<», «>=» Ta «<=». [lepmmii
rapameTp MO)Ke 3a/laBaTHCh YMCIOBOI0 KOHCTAHTOIO, pe3ysbraToM (yHKILii abo MeTony, a Takox
B/IaCTUBICTIO 00’eKTa abo 3MiHHOMO, 1110 MalOTh YMCAOBUMN THI. SIKIL0 BUKOPHUCTOBYIOTHCS 3MiHHA
YM BJACTHBICTH 00’€KTa, BOHM TMOBUHHI OyTH iHiuiami3oBaHi o moyarky imkay. Kpim Ttoro, ix
3HaueHHs Oyzle 3MiHIOBATHCS TiC/IsT KOXKHOI iTepalfil, TOMy BUKOPHCTAHHSI BJAaCTHUBOCTiI 00’€KTa,
MOJKJIMBO, € He HaWKPALLIOO iJIe€t0.

for ($var, <= 10, +1)
{<neBHi mii>}

for (0, <= 10, -1)
{<neBHi mii>}

while(<ymoBa>)
{<neBHi mii>}

BukoHye Kofl, 1110 MiCTUTbCA MK (IrypHUMH Ay>KKamH, JOKU Orepallis TMOPiBHAHHS MiX
MepLIMM Ta APyryMM IapamMeTpoM € iCTUHHOR. B mpoTtunexHicTh nonepefHboMy LMKy, while He



MICTUTb KPOKY, L1I0 3MIHIOE€ [1apaMeTpyd yMOBU. YMOBA IepeBIpAETbCA Ha ICTUHY IMepef KOXKHOK
iTepariero. SIKII0 yMOBa HeiCcTHHHaA I1le [0 repioi iTepatiii — Tijio LUKy He BUKOHYEeThCs. O6uBa
rapaMeTpyd yMOBU MOXKYTh OYTH UMC/IOBUMH KOHCT@HTaMH Ta 3MiHHHUMH, pe3y/ibTaTaMu (PyHKLIi
abo MeToZiiB 00’€KTIB Ta BMaCTUBOCTSIMU 00’€KTiB, 3HaUEHHS SIKMX MO)Xe OyTH iHTeprpeToBaHe SIK
yrcsio. JlormycTumi ornepawjii MOPIBHAHHS: «>», «<», «>=», «<=», «!=» Ta «==».

$i=1;
while($i != 100)
{$i = _random(100);}

count(<mTiYMIbHUK>)
{<neBHi fii>}

CrnporieHa Bepcisi 1ukiy for. €1uHMil mapaMeTp BKa3ye Ha Ki/bKiCThb iTeparjii BUKOHaHHS
Tina yukny. [Tapamerp Moxke 6yTH UKMCTIOBOIO KOHCTAHTOIO, pe3y/bTaroM (yHKLiI abo meToza Ta
YKCJIOBOIO BJIACTUBICTIO 00’€KTY UM 3MiHHOFO, fIKa TOBWHHA iHil[ia/li3yBaTUCh TIEBHUM 3HAYEHHSIM
J10 TIOYaTKy BUKOHaHHS LMK/y. [TapameTp 060B’SI3KOBO MOBUHEH Oy TH MO3UTUBHUM 3HauUeHHSIM.

JMpeKTUBH

IupekTvBM 1l C/Ty>KOOBi KOMaHIM iHTeprpeTaropa, IO OMWCYHOTb TEeBHi fii, mo €
000B’513K0BUMH /151 BUKOHaHHs. Y ELI BUKODUCTOBYIOTHCSI HACTYTIHI IUPEKTHBU:

#begin — Bigmiuae rnouarok ckpunty. O60B’sI3KOBa.
#end — BigMiuae KiHerb ckpunty. O60B’sI3KOBa.

#include <im’a ¢aiiny> — gonyuae Kof, 1110 MiCTUTBCST Y 30BHIIIIHBOMY (Paiii, A0 CKPUMTY.
Yci 3MiHHI, orosnonieHi y BKiasieHOMy (paiini, iHiliani3ytoTbCsl B TOTOUHOMY aKTUBHOMY CTEKY.

#exit — MpUMyCOBe 3aBepLLeHHS CKPUITY.

#procedure <im’sa mnpouegypu>(<aprymeHTH>){<Ti/l0 mpoueAypu>} — OroJoLIye
KOPHCTYBALIbKY NPOLIeAYPY.

#drop procedure <im’s1 nporeypu> — BU/ajsie KOPUCTYBAL[bKY ITPOLIEYPY.

#make <imM’s1 3MiHHOI> {<meBHUM KOA>} — mepejae 3MiHHiN ifjeHTH(IKaTOp Bi/iK/IaleHOTO
¢parmenTa kozja. B moganbimiomy 1ei ifeHTH(IKaTOp MOXKHa TiepefaTH iHIINA 3MiHHIA abo
B/IaCTUBOCTI 00’ €KTa.

#run <iM’sl 3MIHHOI> — BMKOHY€ (parMeHT KoJa, ileHTU(IKaTop SKOr0 MiCTHUTBbCS Y
3MiHHIN. Yci 3MiHHI, 1110 Oy/ii CTBOpEHi i, Yac BUKOHAHHS bOTO (pparmMeHTy, OyayTh po3MillieHi y
CTeKY, SIKU/ € aKTUBHUM [|/isi KOHTEKCTY Jie Oysia BUK/IMKaHa JUPeKTHBa #run.



#class <im’s1 Knacy> {Tisi0 Kiacy} — CTBOPIOE HOBHI K/ac 06’ €KTIB.
#modify class <iM’sa knacy> {Tisio Knacy} — 3miHIO€ icHyrOUMii Kiac 06’ €KTiB.

#property <iM’si BJIaCTHBOCTi>=<3HaueHHA> — /[0/la€ HOBY BJIaCTUBiCTb B 0OpaHMii Kiac.
3aCTOCOBYETHCA JIMLLIe BCepeUHI KOAY, 10 ONUCYE Ti/IO Kiacy.

#method <iM’a merogy>(<aprymeHTH>){<Ti/JI0 MeTOAy>} — [0OJA€ HOBUU MeTOA B
oOpaHwuii K/1ac. 3aCTOCOBYETHCS JIMILIe BCepe[uHi KOy, 1110 OTTUCYE Tilo Kacy.

#drop property <iM’sl B/IaCTUBOCTI> — BU/|a/ISI€ BJIACTUBICTH 3 K/1acy.
#drop method <im’st MeTOj@> — BU/ja/IsIE METOZ, 3 K/acy.
#drop class <im’s1 K/1acy> — BUjassie Kiac 00’ €KTiB.

#return <3HaueHHA> — MoBePTA€ pe3y/ibTdT BUKOHdAHHA METOAY KJIdCy.

DyHKIii

ELI Moxe BUKOpHCTOBYBaTH Oy/ib-siKi (DyHKIIii, 1110 OTMCaHi y KOPUCTYBAl[bKil arutikailii, 3a
YMOBH, 1[0 BOHMU OrosionleHi y creky QyHkuid. Kpim toro mo cknagy ELI BkmtoueHi pekinbka
BOy/10BaHUX (DYyHKLIIM:

_random(int pArea) — roBepTac MCeBJ0BUIIAZIKOBe 3HAUEHHS 3 Jiiarla30Hy pArea.

_round(float pNumber, int pPrecision) — noBepTae pe3ynbTaT OKPYITIEHHSI 3HaueHHS
aprymeHnty pNumber. AprymeHT pPrecision Bka3ye Ha TOUHiCTb OKpym/ieHHs (Bif O mo0 2 3HakiB
TMiCJI1 KOMH).

_int(float pNumber) — npuBoauTE 3HaueHHs1 aprymeHTy pNumber /10 L{i/T0UKC/IOBOTO THITY.

_strlen(string pStr) — noBepTae JOBXHHY CTPOKHU.

_streq(string pStrl, string pStr2) — nopiBHIOE CTPOKH, MoBepTae 1 sKIlO CTPOKU piBHi, 0
K10 Hi. BpaxoBye pericTp.

_istreq(string pStr1, string pStr2) — nopiBHIOE CTPOKH, NOBepTa€ 1 SIKIO CTPOKH piBHi, 0
k1o Hi. He BpaxoBye pericTp.

_substr(string pTargetStr, int pPos, int pCount) — noBeprae miJjCTPOKY.
_return(string pReturnVal) — 3aBepiilye CKpUIT Ta BCTAHOBJIIOE Pe3y/IbTaT BUKOHAHHS.

_throw(string pException) — 3aBepilieHHsi TpaHC/IALil i3 [oJaBaHHSIM [0 JIOTY
KOPUCTYBALIbKOTO BUK/TFOUEHHS i3 ZIOBi/TbHUM TEKCTOM.

_free(string pVarName) — Buziassie 3i cteka 3MiHHY, roBeprae 1 SKIL[0 YCITIIHO, B iHILIOMY
BUMAKy roseprae 0.



_LoadObjStack(string pFilePath, int pClear) — 3aBaHTa)xye BMICT CTeKy 00’€KTiB 3
(atiny, roBeprae 1 skmo ycmimHo, 0 — B iHmomy Bumnazaky. fkifo pClear > 0 crek 06’€KTiB
OUMIIYEThCS Tiepes; 3aBaHTaKeHHsM. Lllnsx g0 datiny mMoxke OyTv SIK aOCOMIOTHUM TaK YMOBHHUUH
(«\<iM’s1 datiny>»). Y 11bOMy BHUIIQ[Ky TIOLLIYK BeJeTbCs B JUpeKTopii ne po3TamioBaHo dll
IHTepmperaropa.

_SaveObjStack(string pFilePath) — 36epirae B™micT cTeky 00’ekTiB y (haiin, moBeprae 1
SKIL[O ycrmimHo, 0 — B iHIoMy Bunafky. LLnsx fo daiiny Moxxe 6yTy siK aDCOMFOTHUN TaK YMOBHUM
(«.\<iM’s1 daiiny>»). Y UbOMYy BHUMAAKy TIOLIYK BeAeTbCs B AupeKkTopii fAe po3raioBaHo dll
IHTepriperaropa.

_SaveObjects(string pFilePath, string pCathegory) — 36epirae y caiin Bci 06’ektu 3i
CTeKy 3a BKa3zaHOw Kareropier. lmax go daiiny moxke Oyt sk abCOMIOTHWMA Tak yMOBHHMA
(«\<iM’s1 datiny>»). Y 11bOMy BHUIIQ[Ky TIOLLIYK BeJeTbCs B JUpeKTopii e po3TamioBaHo dll
IHTeprperaropa.

_CompactObjStack() — cTuckae cTek, BUjajsie 3 HbOTO 3allKCH, 1110 BiMiUeHi siK BH/ja/ieHi,
To6TO Ti, 7151 siKKX T1071e Keep == 0.

_RemoveObjects(string pCathegory) — Buzanse 3i creky Bci 00’ekTu i3 BKa3aHOMO
Kareropieto.

_ClearObjStack() — ouwnriye cTek 00’€KTiB.

_Run(string pVarName) — BUKOHY€ KOf, IIJ0 MICTUTbCSl y 3MiHHIM 3 iM’saM pVarName.
BignoBiziae nocniloBHOMY BUK/IMKY AUpeKTUB #make Ta #run. BUKOPUCTOBYETHCS KOU KOZ, [/1s1
BUKOHAHHS TeHepyeTbCs TIi[i Yac TPaHC/ALil CKPUMTY, HaNpUKIaj, SKIO0 iHIIA QyHKLisS
(_LoadFileToVar() abo ReadIn() Toi1j0) nmoBepTae TeKCT, siKuii MOTPiOHO TpaHCIIOBATH. SIKILO KOZ,
KWW TOTPiIOHO TPaHC/TIOBATH, BKA3y€eThCsl O€3M0CepeiHbO Y Tijli CKPUIITY, C/TiJi BUKOPUCTOBYBAaTH
avpekTrBU #make Ta #run. Kos BUKOHY€TBCSI B paMKax MIOTOYHOT'O KOHTEKCTY.

_GetParamAsNum(string pParam) — noBeprae 3HaueHHsl nmapameTpy pParam 3i creka
rapaMeTpiB IlepeTBOPeHe B YMUCJIO.

_GetParamAsStr(string pParam) — moBepTae 3HaueHHs MapameTpy pParam 3i cTeka
rapameTpiB IlepeTBOPeHe B CTPOKY.

_SetParam(string pParam, string pVal) — nogae B crek napamerp 3 iM’sam pParam Ta
3HaueHHsIM pVal. SIKmo mapameTp 3 TakuM iM’SIM y>Ke TIPUCYTHIN y CTeKy, Horo 3HadeHHs Oyze
repesarnucase.

_LoadFileToVar(string pFile, string pTarget) — 3aBaHTa)kKy€ BMiCT TeKCTOBOTO (paily y
3minHy 3 iM’sm pTarget. [llnax go daiiny moxke OyTv sK aOCOMOTHUN TaK YMOBHHM («.\<iM’s
(ariny>»). Y 1jboMy BUMNAa/IKy TOLIYK Be/leThCsl B AUpeKTopii Aie po3TamoBaHo dll inTepriperaropa.

_SaveVarToFile(string pTarget, string pFile) — 30epirae 3HaueHHsI 3MiHHOI y BKa3aHUI
datin. [Insgx go daiiny Moxke OyTH sIK aOCOMIOTHUM Tak YMOBHUH («.\<iM’s daliny>»). ¥ 1ipomy
BUTA/IKy TIOLIYK BeZleThbCsl B AUpeKTopii Ae po3rawioBaHo dll iHTepmperaropa. fKijo miisix o
(aiiny He icHye, Oyzie cTBOpeHMI HOBUH (aiis.

_SaveFragmentToFile(string pTarget, string pFile) — 30epirae Bigknagenuii ¢hparMeHT 3
ineHTudikaTopomM, 1110 MicTUTBCS y 3MiHHINM pTarget, y Bkasanuii daiin. [lnsx go daviny moxe 0ytu



K abCcomOTHUM Tak yMOBHUH («.\<iM’si (aliny>»). Y 1[bOMy BHUMAJKy TIOUIYK BeJeTbCS B
JupekTopii fe po3taiuoBaHo dll iHTepriperaTopa. fIkino 1uisix g0 daiiny He icHye, Oyge cTBOpeHUM
HOBUH (aiis.

BaxnmuBo: ¢yHkijis _SaveFragmentToFile() 36epirae ¢bparMeHT «sK €», He PO3rOpPTarOUH
(parMeHTH, i1leHTU(IKaTOPU SKUX MiCTATBCS Y TEKCTI.

_GetConfig(string pFile, string pLine) — 3aBaHTa)xye 3HaueHHs TapameTpy pLine 3 daitny
pFile. Illnsx mo cdainy Moxe OyTH sSIK abCOMIOTHUEN TaK yMOBHHUH («.\<iM’s dainy>»). ¥ 11p0My
BUMNAJKY TOLIYK BeJleThCs B AUpeKTopil fe po3raioBaHo dll iHTepniperaTopa. daiis NOBUHEH MaTu
CTPYKTYpYy <HapamMeTp>=<3HaueHHs>.

_SaveState() — 30epirae norounuii ctad ycix crekiB ELI B ¢aiin state.log B gupexropii 3
sikoi OyB 3amyieHuit ELIL.

_SaveVarStack(int pLevel) — 306epirae cran creka 3MiHHUX Yy daiin varstack.log B
nvpekTopii 3 sikoi OyB 3amymenuii ELI. fIkimo aprymenT pLevel nopiBHioe 0 36epiraeTbcst BMiCT
r7100a/IbHOTO CTeKa, SIKI0 1 — JIoKaabHOro (TOOTO TOTO, 1[0 BUKOPHCTOBYETLCS Y JaHUH Yac).

_WriteOut(string pStr) — HarnpaBJ/isie y CTaHJapTHUM MOTiK BUBOAY BMICT aprymMeHTy pStr.
Kpim 3BHUuaiiHOrO HabOpy AOMYCTUMHMX CTPOKOBUX 3HaueHb, (YHKIi MOXKHa TiepeiaTH IiCTh
3ape3epBOBAHUX CJIiB:

#varstack — BuBi/ cTeka 3MiHHMX. BUKOPHCTOBY€THCS MOTOYHUM aKTUBHUM CTEK.

#funcstack — BuBiz cTeka QyHKIIi.

#prmstack — BuBiz cTeKka mapameTpiB.

#objstack — BuBiz cTeka 00’ €KTiB.

#clstack — BuBiz cTeka KiaciB.

#procstack — BuBi/ cTeka npoueayp.

#frgstack — BuBij cTeka Bifk/iageHnx parMeHTIB Kofa.

#endl — BUBizA cuMBO/TYy KiHLISI CTPOKHU (TTlePeHOC KapeTKu).

_ReadIn(string pVar) — 3unMTye CUMBOJIY 3i CTaHJAPTHOTO MOTOKY BBOJY Ta 3alUCy€ iX B
3MiHHY pVar. MakcuMasibHa Ki/IbKICTb CUMBOJIIB i1 BBOAY: 4096.

_System(string pCmd) — BukoHye koMaHAy Windows, 1110 MicTUTbCsl B apryMmeHTi pCmd.
Amnanor C++ ¢yHkiii system().

_LastError() — moBepTae ornuc 0CTaHHbOI 3a(hiKCOBAHOI TOMUJIKH.

_ConnectLib(string pPath) — miakitouae n0 iHTeprnperaropa 3oBHilIHIO 6ibsioTeky dll.
[ToBeprae geckpurrop mifkmtoueHoi 6ibmioreku. Y pasi Hepfaui moBeprae -1. Illnsx mo daiimy
Moyke OyTH K aOCO/TFOTHUM TaK U iMOBHU# («.\<iM’s1 daity>»). Y 11bOMY BUIA/IKy TOIIYK Be/IeThCs
B IMpeKTopii Zie po3ramnioBaHo dll inTepnperaropa.

_FreeLib(int pHandle) — BuBi/ibHIOE TifK/TFOYEeHY 30BHIIITHIO 0i0/TiOTEKY.

_ImportFunc(int pHandle,string pExtName,string pInName,string pArgList) -
iMnoptye i3 migkroueHoi 6i6sioreky, 1m0 Mae Aeckpuntop pHandle, dyHKiit0-06ropTKy 3 iM’sim
pExtName Ta pgopae ii y crek iHTepriperaropa mif iM’am pInName Ta CIIHCKOM apryMeHTIB
pArgList. Aprymentamy pInName u pArgList moBuHHI OyTH KOHCTAHTHi CTPOKH, OCKIibKH B
pInName BHWKOPHUCTOBYETbCS CHUMBOJ Mapkepa (YHKI[I «_», a pArgList MicTuth Tpobimm, sKi
OyyTb MPOIrHOPOBaHi 6e3 BUKOPUCTAHHSI KOHCTAHTHOI CTPOKHU.



_DebuglIntoFile() — BMuKae ioryBaHHs /il iHTeprpeTaTopa, HarpasJisi€ BUBIZ, y (aiil.

_DebuglIntoScreen() — BMMKae JIOTyBaHHS [lid iHTeprnpeTaTopa, HampaB/si€ BHUBIJ B
CTaHJAPTHUI TIOTOK BUBOZY.

_StopDebug() — BuMuKae 10TyBaHH# /il iHTeprpeTaropa.

AprymeHTH (DYHKLIi{ TIpeZicTaB/IeHi TpbOMa TUIIaMU JJaHUX:
int — 1iyIouKCIOBUM.

float — 3 naByuot0 Kpankoro.

string — CTPOKOBUIA.

Turn mapaMeTpa BKa3ye JiMille Ha MexaHi3M iHTepripeTallil 3HaueHHs, sike Oyze repefaHo
(byHKL{T B Tifi cKpunTy, cami mapaMmeTpu 30epiraroThbCs y CTeKy 0e3 BKa3aHHS THITY.

AprymenTtamu (yHKL[ii MOXKYTb OyTH: 3MiHHi, KOHCTaHTH, CKa/sIpHi BUPa3W, BIaCTUBOCTI Ta
MeTo/[1 00’ €KTIB, a TaKOXK iHIII (DYHKLIiI.

ITponepypu

[Ipouefypu He TIOBepTarOTh 3HauyeHb, 3are IX peasi3alisg TIIOBHICTIO 3a/Ie)KUTh BIJ
KopuctyBaua. Kpim Toro, Ha BiaMiHy Bif yHKLIii, alrTOPUTM SIKHUX >KOPCTKO 0OMeKeHHH iX Om1com
y kopi 6i6mioreku ELI (abo B Kofii KOPUCTYBAI[bKOI ariTiKariii), porjeypu MOXKyTh OyTH CTBODEHI,
BUKODUCTaHI Ta BHUJAJIeHI IIiJj yaC BHUKOHaHHA CKpunTy. Ilpoliegypa, 110 orojiomieHa B pamKax
OZIHOTO KOHTEKCTY (HampuK/aZ, B T iHIIOI mporjesypu), Moxke OyTH BUKOPHUCTaHA y Oy/b-sIKOMY
iHITIOMY, ZI0 THX TIip TIOKU He Oyze 3aBepiiieHa pobota 6i6sioreku ELIL. Im’st mporienypy — yHika/ibHe
Ta He TIOBUHHE CMiBHazaTy 3 iM’aM (QyHKLII 3i cTeKy. YCi 3MiHHI, 11J0 OT0JIOLIeHi y Ti/li MpoLeAypH,
BUAUMI TiMBKKA B Hill i OyayTh 3HMIIEHI MiC/s TOro, sK TpOLieAypa 3aBepiiuTb poboty. B Timi
TpOLeJypU He MOKHa BHUKOPDMCTOBYBAaTH 3MiHHI, L]0 OroJiolleHi He B I Ti/li, TOMy L0 BOHU
pO3MilljeHi B IHIIIOMY CTeKy 3MiHHUX.

OrosolieHHs MpoLeaypU:

e e

#procedure foo($arg1, $arg2)

{

<meBHUU KO>

}

mmm e
3BepHeHHs:

mmm e

:foo(10, 5);




Bupanenus 3i cTeky:

Y mpouenypu Moke OyTH [OBiNbHA KifbKiCTh apryMeHTiB. APryMeHTH iHiL[ia/mi3yloTbCs y
JIOKQJIbLHOMY CTeKy 3MiHHMX MpoLiefypH sK 3MiHHI Tuny sym. [Ipu 37ilicHeHi BUK/IMKY NpoLieypH,
3HaueHHs], 1[0 TepeZaHi i1 B SKOCTi aprymeHTiB, OyayTh 3amucaHi y BiamoBigHi 3minHi. [Tepesaua
apryMeHTiB  3[iMCHIOETbCS TI0 3HAayeHHIO. B  gKoCTi aprymeHTiB MpolLefypyd  MOXKHa
BUKODHCTOBYBATH: KOHCTaHTH, 3MiHHI, CKa/sipHI BHpa3W, BIAaCTUBOCTI O0’€KTiB Ta pe3ysbTaTh
(yHKLiM UM MeTOZIB.

KopucryBaupki mporenypu 30epiraloTecsi B crierjiaibHOMy cTeky. [Ipu oromomeHHi
TIPOLIeIyPH, Y HOMY CTBODPIOIOTHCS JIBa €JIeMEHTH 3 Kareropiero «procedure» Ta im’sim, 1o Oysio
BKasaHe Ipu orosiomeHHi. OfWH e/lleMeHT MICTUTh CIIMCOK apryMeHTIB, [DYTMA — IOCH/IaHHS-
inenTudikarop Ha Tisio MporieypH, 1110 30epexkeHe y CTeKy (parMeHTiB KOZY.

00’ekTH
Y wmoBi ELI «00’€kt» € abcTpakiji€to, 10 YOCOOI0E TeBHY MHOXWHY 3alicCiB 3i

crieLliabHOTO CTeKy. [Iisi iHTepripeTaropa KOKeH efieMeHT LIbOTr0 CTeKy — Lje Habip THUMM30BaHUX
TI0JIiB, 1110 OMKCAaHI y HACTYTHIW CTPYKTYpi:

[]-====- - - - - -
struct RESOURCE
{
UINT Index; //yHiKanbHUM iHIEKC
std::string ObjectCathegory; //kateropist 06’€KkTa-BIacHUKa
std::string ObjectID; //ID 06’ eKTa-B/IaCHUKA
std::string PropertylID; //1D BnacTUBOCTIL
std::string Value; //3HaueHHs
std::string KeepInStack; //BKa3ye um 306epiraty pecypc B CTeKY ITiC/isl KOMIIaKTa
std::string SavelnFile; //BKa3ye uu 30epiratu pecypc B ¢aiin Ha JUCKY
b
[~ --- --- --- --- ---

Crek 00’exTiB onucanuit sk std::vector<RESOURCE> Ta BK/ItOUeHHUI y CTierfia/lbHAN K/ac
RESOURCESTACK. Takum umHOM, A7 iHTeprpeTatopa 00’€KToM € Habip eneMeHTIB CTeKy
00’ekTiB, Asisi sikux nosie ObjectID € ogHakoBuM. Ilone PropertylD Bu3Haua€ BIacTUBICTb 00’ €KTY,
a mone Value — 3HauenHs 1ji€i BnactuBocTi. KimrouoBoro BnactuBicTio ELI ipu po6ori 3 06’ ekTamu
€ MOXX/IMBICTb JI0flaBaTh Ta BUJAA/ISTU BIACTHUBOCTI TPSIMO «HAa XOAy». B MpoTuiexHicTs, Habip
MeTOZiB cTporo obmexxeHuid. KoxkHuit 06’ €KT Ma€ HaCTyTHI MeTOAM:

Create(string cathegory, string ctor_args) — cTBopio€ HOBHM 00’€KT i3 BKa3aHOIO
KaTeropiero. AprymMeHT Ctor_args MiCTUTb TiepesTik apryMeHTIB /1Jisi KOHCTPYKTOpa K/iacy.

Exist() — nepeBipsie U TPUCYTHIN y CTeKy Takuii 00’€KT, moBepTae 1, sKIl0 icHye xoua 6
OfIH eJieMeHT CTeKy 00’€ekTiB, s sikoro ObjectID BizamnoBizae imeHi 06’€ekTa, 1110 BUK/TMKAB JaHUM

MeTO[.

Have(string prop_name) — niepeBipsi€ UM icHye BKa3aHa BJIaCTUBICTb y 0O€KTa.



Add(string prop_name, string val) — o1a€ BacTUBiCTh 10 06’€KTa.
Xoua aprymeHT val metoay Add() orosoiieHuit siK string, MOro Mo>kHa BUKOPHCTOBYBATH
abu mepezatu uncsioBe 3HaueHHs. ELI cam BUKOHa€E repeTBOpeHHSs! TUTIIB IlaHUX.

Remove(string prop_name) — Bi/iajisie B1aCTUBICTb 3 M’SIM prop_name.
Destroy() — 3HUIIyE 00’ €KT.

Keep(string prop_name, string istrue) — Bka3ye uu Tpeba 36epiraTty BlacTHUBICTh y CTeKY.
AprymeHT istrue Mo)ke rpuimary 3HadeHHs 1 um 0.

Save(string prop_name, string istrue) — Bkazye uu TpeOa 30epirati BacTHBICTb y (aii.
AprymeHT istrue Moxke rpuiimary 3HaueHHs1 1 um 0.

Execute(string prop_name) — BUKOHY€ BiJiK/lafleHUld ()parMeHT KOZy, ileHTU(IKaTop SKOro
MICTUTBCS y B/IACTUBOCTI prop_name. IgeHTrdikaTtop moBuHeH OyTH CIIOYaTKy CTBOPEHHH 3a
jornomororo aupektuBu #make. [lif yac BMK/IMKY LIbOIO METOZAY CTBOPIOETHCSI THUMYAcoOBa
npotieiypa 3 ogHuM aprymeHToM $this, y sskomy mMicTUThCs iM’s1 06’ €KTa.

BaxnuBo: xoua MeToy, Execute BUKOHY€E Ty > (yHKLitO, 1110 i AUpeKTUBA #run Ta QyHKLis
_Run(), Mi>x HUMHU € pisHULA. [JupekTuBa #run Ta QyHKLUisg _Run() npaijoroTs B paMmKax MOTOYHOTO
KOHTEKCTY, B TOM 4ac sk MeToZ, Execute cTBOprO€ HOBUM KOHTEKCT, TOXK KO/, 11{0 PO3TOPTAETHCS Tif
Yyac BUK/IMKY METO/Ia, BUKOHYEThCS B paMKax LIbOro, HOBOTO KOHTEKCTY.

Show() — BUBOIUTHL HA eKpaH BCi BJIaCTUBOCTI 00’ €KTa.
it p

ExportIn(string pPropNames, string pPropVals) — ekcriopTye B1acTUBOCTi 06’€KTa y /iBa
00’eKkTa-criMcKa i3 BKa3aHMMHM iMeHamu. KokHa BiactuBicTh 00’ekTa-crivicka pPropNames Oyze
MaTU UMC/IOBUM iHJIEKC, a 3HaueHHsM I[i€l B/IaCTUBOCTI Oyze im’s BiacTMBOCTI 06’€KTa, II[0
BUK/IMKaB MeToh. Y o6’ekra  pPropVals 3HaueHHs B/IaCTHBOCTeH MiCTUTUMYTh 3HAuyeHHS
B/IaCTUBOCTel 00’€KTa, 110 BUK/IMKaB MeTo[. KpiM TOro ocTaHHLOI BIACTHBICTIO 000X CIMCKIB
Oyzme Count, 1110 MiCTUTHME Ki/IbKiCTb iHZEKCHUX €JIEMEHTIB CITHUCKY.

Harpuknapg;
&Hero.Create(NPC, ");

&Hero.Add(Strength, 100);
&Hero.ExportIn(x, y);

R m e e e e
Pesynbrarom BukoHaHHs &X.Show() Oyze

R m e e e e

0 = Active

1 = Strength

Count = 2



Pe3ynsraTom BuKOHaHHS &y.Show() Oyze:

/1
0=1
1=100
Count = 2
/1
3arasbHUM CUHTAKCHUC TIPH PoOOTi 3 00’ €KTaMy HACTYTTHUIA:
/1

&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
&Hero.Destroy();

//

[Mepumii psimok cTBoproe 06°ekT 3 iMmeHeM «Hero» Ta karteropieto «NPC», apyruii momae
00’ekTy uMcCnoBy BacTuBicTh «Strength» 3i 3HaueHHsm 100, Tperili — 3HMILye 00’€KT. ¥
CTBOpeHOro 00’€eKTa 3a 3aMOBUYBaHHSM BXKe € O7lHa BaCcTUBiCTE Owner 3i 3HaueHHsIM <none>.

3BepTaruch [0 BIaCTUBOCTel 00’€KTiB MOKHA 3a /IOTIOMOTOI0 C/1y)KOOBOTO orepaTropa «.»,
TaK caMo, fK Iie BifOyBaeThCsl y Oararb0x MOBaxX MpOrpaMyBaHHS MPY POOOTi 3 TONSIMU CTPYKTYDP.
BcraHoBneHHs1 3HaueHHsI BIACTUBOCTI BiZiOYBa€ThCs 3a JOMIOMOTOI0 OTIepaTopa «=».

%
$x = &Hero.Strength;

&Hero.Strength = $x * 2;
/1

IM’s1 06’€KTy € yHiIKa/IbHUM, Uy T/IMBUM JIO PETICTPY i MOKe BK/IIOUATH B cebe Ti/bKU iTepH,
LUQpHU Ta CUMBOJ «_». IM’s1 00’€KTy MO)Ke BU3HAUaTHCh 3HAUEHHSM 3MiHHOI (UM HaBiTb /1€KiTbKOX)
— TaKa KOHCTPYKLIifl HA3UBAETLCS I1ICEBAOHIMOM.

//
$npcname = SuperHero;
&$npcname.Create(Player, ");

$partl = Bogdan;

$part2 = Hmelnitsky;
&$part1$part2.Create(NPC, ");
//

[Mporienypam MoXKHa mepejiaBaTy iM’si 00’ €KTY B SIKOCTi mlapametpa. /st {boro moTpioHo y
BUKJIMKY TpOLeJyPU OIyCTUTH B apryMeHTi crercMMBoy &, a B TiIl MpoLefypyu BUKOPUCTaTH
KOHCTPYKIIito &<iM’si apryMeHTY TIpOLielypy> B SIKOCTi TICeB/I0OHiMa 00’ €KTY.

/!
#procedure objfoo($arg1, $arg2)
{&$argl.$arg?2 = 5;}

&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
:objfoo(Hero, Strength);



[TceBmOHIM BIACTUBOCTI, TaK CaMO SIK TICEBJJOHIM 00’ €KTy, MoXKe OyTH CK/la/leHHUH 3i 3HaUeHb
3MiHHMX. [Ipore BapTo OyTHW yBa)KHHUM TPU BUKOPHCTAHHI YMCIOBUX 3MiHHUX Y TICEBJOHiMax
BracTUBOCTel un 006’ekTiB. CripaBa B TOMY, IIJ0 3HaueHHsI 3MiHHMX, SIBHO BH3HAueHHX SIK UWCIIa,
30epiraloTbCsi y CTeKy pa3oM i3 JeCSITKOBHUM 3HAaKOM, TOXK CaMe y TakoMy BHUIVIsAi BOHU OyayTb
BCTaBJIeH] Yy NICEeBOHIM.

TakoX cCmif mam’garaty, L0 TPU BCTAHOBJIEHI 3HaueHHs BiactuBoCTi ELI criouarky
HaMaraTUMeTbCsl [IPUBECTH NpaBy YaCTUHY BUpasy 40 YMC/IOBOIO TUITY. SIKIIO Lje HeMOXK/IMBO, TOAI
Oyzie BUKOPUCTAaHUH CTPOKOBUM THII.

00’ekTH KJ1aciB

Buriie Oynu orvcaHi MPUHIUIM POOOTH 3 TIPOCTUMHU 00’ €KTamH, Habip BIaCTUBOCTEN SIKMX
BCTAHOBJ/IIOETHCST KOPUCTYBaueM iHWBiZlya/ibHO [jis8 KOXKHOTO ek3emruisipa. Kpim Ttoro, Habip
MEeTOZiB A/isi TPOCTUX 00’€KTiB CTPOro 0OMeXXeHHid CTaHJapTHUMHU MeTojaMu iHTepriperaropa. I1o
cyTi Ui 06’ekTM MOXHa Ha3Batk CTpykrypamu. OpHak ELI miaTpyMye TakoX MOXKIMBiCTh
CTBOPEHHSI TUITi30BaHUX 00’ €KTiB 110 BU3HaueHOMY 11absi0Hy. Takuii 111a6/10H Ha3WBAETHCS KJIACOM.

Habip BnacTuBocTeli K/lacy BU3HAYa€eThCsl KOPUCTYBaueM IpU OroJiolieHHi. B noganbiiomy,
TIpU CTBOPEHHi 00’ €KTy /JaHOTO KJIacy, BCi B/IaCTUBOCTI, BKa3aHi MU OTOJIOIIeHHi, OyyTh AofaHi /10
ek3eMIuisipy 06’ekta aBroMaThyHo. KpiM TOro Kniac [j03Bossie BU3HAYaTH He Ti/IbKW BJIAaCTHUBOCTI,
aje ¥ BW3HAUEHi KOPUCTyBaueM METOAM, III0 BUTIHO BHINSE 00’€KT Kaacy TOMiDK TMPOCTHUX
00’ €eKTiB.

HpI/IKJ'IaA MPOCTOro Kjacy, 110 BU3Ha4Yd€ CIMTHUCOK:

#class List
{
#property Next = 0;
#method AddItem($val){ &$this. Add(&$this.Next, $val); &$this.Next = &S$this.Next + 1;}
#method Count(){#return &$this.Next;}
#method Change($ind, $val){$i = sym _int($ind); &S$this.$i = $val;}
#method Get($ind){$i = sym _int($ind); #return &$this.$i;}

Terep micnsi BUKOpUCTaHHS craHAapTHOro wmetony Create() 3 aprymentom List Oyge
CTBOpPEHUMM 00’€KT, 1110 BK/IOUaEe B cebe BractuBicte Next 3i 3HaueHHsM 0.000 Ta 4OTUPH MeTO[H.
[Micna kokHoro BUKIMKY metony Addltem() mo BiacTuBOCTel 00’ekra Oyme mojaHa Ije ofHa i3
BKa3aHUM 3HaueHHSIM. 3BiCHO, 10 00’€KTiB K/aciB MOyKHa 3aCTOCOBYBATH BCi BOyZjOBaHi MeTOH, 11]0
JOCTynHiI mpoctiM o00’ektam. IM’si Kjacy dyTiMBe [0 pericTpy, TOMy TIpM BHKOHAHHI
&obj_1.Create(List, ") Ta &obj_2.Create(list, "") Oyze cTBopeHO fABa pi3HHX 00’ekTa. IM’s Kmacy €
VHIKQ/JIbHUM, TOMY HEMOXJ/IMBO OrOJIOCUTH JiBa KJacCh 3 OJHAaKOBUMHU iMeHaMH, ajie MOKHa
MIepeoroyIoCUTH Kilac, MornepeHb0 BUIAIUBIINA HOT0 JUPEKTUBOIO

abo J1oaTH UM BUIA/IUTH BJIACTUBOCTI Ta METOIU



#modify class List
{
#drop method Change;
#method Clear()
{
$i = 0;
$cnt = &S$this.Count();

for ($i, $i < $cnt, +1)
{&$this.Remove(_int($i));}

&S$this.Next = 0;

BaxuBo: yciM B/IaCTUBOCTAM, IIii 4YaCc OINUCY KJacy, CJiJ 3aJaTd 3HaueHHsd 3a
3aMOBUYBaHHSIM.

BaxsimBo: 3miHwy, 1110 Oysiu 3pobsieHi 3a goromororo aupektyBy #modify class, BruBaroTh
TiJIbKKA Ha 00'€KTU KJlacy, CTBODEHi TiC/si BUKOPHUCTaHHs AupekTrBu. O06'ekTH, 1110 Oy CTBOpeHi
paHillle, 3a/TMILIAIOTHCS 6e3 3MiH.

Bak/imBo: SKII0 METOZ K/acy TIpUMMae y4acTb y BUpa3si, 1[0 MiJjisra€ 00urC/IeHH0, TO BiH
MOBWHEH TOBEPTAaTh MEeBHHW pe3y/lbTar 3a [JOMNOMOIOK AWPEKTHBU #return. B mporunexxnomy
BUIA/IKYy iHTEpPIIPeTaTop He 3MOKe KOpeKTHO chopMyBaTH BUpas3.

KoHcTpyKTOp K1acy

Yacto HeoOximHO, abu BmacTUBOCTI 00'ekTa Kiacy Oy Bu3HaueHi ofpa3y Tc/is Horo
CTBOpeHHs. /Il 1{bOro, NPy OrOJIOLIEHH] K/IaCy, MOXXHa BU3HAUUTU MeTOJ, iM's SIKOrO CITiBafiac 3
IM'AIM K/1acy, came WOro iHTepIipeTaTtop i BBaKaTUMe 3a KOHCTPYKTOp. ¥ Tijii KOHCTPYKTOpa MOXKHa
BM3HAuaTh Ta BUKOHYBaTW [ii Haj Oyab-IKMMW 4/ieHaMU KJacy, ajie TIOBepPTaTU pe3y/bTaT — He
Mo>KHa. KOHCTPYKTOp OTO/IOIIYETHCS TaK camo, SIK i Oygp-skuid MeTtoy Kinacy. CIMCOK apryMeHTiB
KOHCTPYKTOpa IepeiaeThbCsl y ApyroMy aprymeHTi BoynoBaHoro merozy Create().

Bak/iMBo: KOHCTPYKTOpP OOOB'SI3KOBO TIOBHMHEH OTOJIOIIYyBaTUCh $IK IMyOmMiuHuM, B iHILIOMY
BUNazAKy Metoy Create() He 3MOXKe BUK/IMKATH MOTO.

#class A

{
#public method A($x){&$this. X = $x;}
#property X = 0;

}

&obj.Create(A, 5);




SIKiI0 aprymMeHTiB [ieKisibKa, iX IOTPiOHO Tepe/iaBaTé uepe3 CTPOKOBY KOHCTAHTY.

/1
#class A
{
#public method A($x, $y, $z){&$this.X = $x; &S$this.Y = $y; &$this.Z = $z;}
#property X = 0;
#property Y = 0;
#property Z = 0;
}

&obj.Create(A, '5, 6, 7');
/]

IIpuBarHi Ta my6/1iuHi YieHH K1acy

Knacu MoXyTb MaTh sIK TpuBatHi (3akputi) Tak i mnyOmiuni (Bigkputi) MeToau Ta
B/IACTMBOCTI. 3a 3aMOBUYBaHHSIM, JUPEKTHBU #property abo #method orosourytoTs usieH Kaacy sk
npuBatHUi (private). [1Jo6 orosocuty my6miyHMiA useH, HeoOXiJHO CKOPUCTATHCh AUPEKTUBOIO
#public property um #public method.

Kpim Ttoro, ELI migtpumye ozunH 3 mpuHuumniB OOIl: iHkancynsugiro. Lle o3Hayae, 110
TIPUBATHI WIEHU K/1acy AOCTYIHI JIMIIe y KOr0 MeTOax.

HacnigyBanns k/iaciB

Knacu MoXXyTb Hac/IiyBaTi BaCTUBOCTI Ta MeTOAM IHIIKX K/aciB. Yuc/ieHHe HaC/IiyBaHHS
He migTpumyetbcsi. Hacmigyrotbes ymvie myOsmiyni wieHW. KOHCTPYKTOp TakoK HaC/iyeThCs,
TpoTe Horo iM's Hac/iy€eTbCs Bif, OAaTbKIBCHKOTO KJlacy i He € KOHCTPYKTODOM 3a 3aMOBUYBaHHSIM
AJ1s1 Haraaka. TyM He MeHII yHAC/TiZIOBaHWH KOHCTPYKTOP MOKe BUKJIMKATHCh SIK Oy/b-sIKUM iHIIINI
MeToz. Halimonofimmii B iepapxii Kiac-Hama/lok Hac/li/lye KOHCTPYKTOPHU BCiX 11 U/IeHiB.

Krnac-Haijanok Mo)ke BU3HAUMTH CBIiM U/leH 3 iM'siM, BIZIOBIZHMM [10 iMeHi yHacC/Ii0BaHOrO
YJieHa, TIpY 1JbOMY TlepeBara Ha/lJa€TbCsl WieHy, ssKuii Oy/10 BU3HaueHo, a He yHacC/liZloBaHo.

Yci yHacijoBaHi useHH 3a 3aMOBUYBaHHSI OTOJIOLIYIOTHCS SIK Ty OTiuHi.

//
#class Point
{
#public method Point($x, $y){&S$this.pX = $x; &S$this.pY = $y;}
#public property pX = 0;
#public property pY = 0;
#public method SetX($pos){&$this.pX = $pos;}
#public method SetY ($pos){ &S$this.pY = $pos;}
}

#class 3DPoint : Point
{

#property pZ = 0;

#method SetZ($pos){&S$this.pZ = $pos;}
}
//




Y npomy npukiazi knac 3DPoint He Mae CBOro KOHCTPYKTOPA, IPOTE HAC/IiJy€ KOHCTPYKTOP
BiJ Kacy Point, Tak camo, 5K i yci iHmi wieHn. TakuM 4MHOM, ZIJ1s1 TOTO, 11100 IMOBHICTIO BU3HAYUTH
TOUKy y TPhOX KOOpAuWHaTaX, 00'ekT kmacy 3DPoint Mo)ke ab0 BUK/IMKATH YHaCTiJOBaHUM
koHCTpyKTOp Point(), abo Bukopucratu yHacmigoBani metopau SetX() m SetY(), micias doro
BUKJ/IMKATH CBili IpUBaTHUM MeTog, SetZ().

BkiajeHicTb 00'eKTiB

O0'ekTH K/1aciB MOXKyTh BUKOPHCTOBYBATH Y SIKOCTi BJIaCTUBOCTeH iHIIi 00'ekTH KnaciB. [is
I[bOTO Tifi YaC OMUCy K/acy TOTPiOHO Oro0CHUTH BIACTUBICTb, BUKOPUCTOBYIOUM HACTYIHY
KOHCTPYKLitO:

//
#class B
{

#property Prop1 = #class A(0);
}
//

e A 1e imM'l KOHCTPYKTOpa KJ1acy, a B Jy)KKax BKa3aHO CIIMCOK apryMeHTiB KOHCTPYKTOpa.
SIKImo K/ac He Ma€ KOHCTpykropa (abo HOro BUKIMK 3 SIKMUXOCh TPUYMH He TOTpibeH), cirif
BUKOPUCTOBYBAaTHU TaKy KOHCTPYKLitO:

/1
#class B
{

#property Propl = #class A;
}
/1

[Tpu ko)KHOMY CTBOpeHHi 00'ekTa Kiacy B, iHTepmperartop CTBOpPUTb 00'eKT Kiacy A i3
aBTOMaTUUHO CreHepOBaHUM iM'siM Ta HaflacTh BiacTUBOCTI Propl im's tboro o6'ekra. ITic/s 1jporo
MO>KHA 3BepTaTHCh /10 WieHiB BK/Ia/|[eHOTO 00'ekTa Kyiacy A uepe3 BiactuBicTb Propl. Harpukmaz:

//
#class Point
{
#public method Point($pos){ &$this.Set($pos);}
#property Pos = 0;
#method Set($pos){&$this.Pos = $pos;}
}

#class 2DPoint
{
#public method 2DPoint($x, $y){&$this.Set($x, $y);}
#property X = #class Point(0);
#property Y = #class Point(0);
#method Set($x, $y){&$this.X.Set($x); &$this.Y.Set($y);}
}



&point.Create(2DPoint, '5, 5');

&point.X.Pos = 10; //momusika — BMaCTUBICTb POS € MPUBATHOLO;
&point.Y.Set(20); //mipaBUIBLHO;
[]-====- - - - - -

ABTOMAaTHYHO CreHepOBaHW O00'€KT BiIPi3HSETHCS Bifi KOPUCTYBAIbKOTO THM, III0 HOTO
cny>k060Ba BractuBicTh Owner MicTUTh iM'st 00'ekTa-BacHUKA. [1pu 3HUILIeHHI 00'€KTa-B/IaCHUKA,
yCi 3B'si3aHi 3 HUM BK/Ia/ieHi 00'eKTH TakoXX OyyTh 3HUIIEHI.

IcHye 111e oguH criocib CTBOpeHHs BMaCTUBOCTI-00'eKTa: BUKOPUCTaHHS BOY0BAHOTO METOAY
Add() Ta nepegaui oMy y SIKOCTi Jpyroro aprymeHTa KOHCTPYKLii Tumny #class Class(<aprymeHTu
KOHCTpyKTOpa>). [lomana metozom Add() BractuBicTs Oyae mybO/iuHOIO.

#class B
{

#property Propl = #class A;
}

&obj.Create(B, ");
&obj.Add(Prop2, #class A);
[]=====- --- --- --- --- ---

Bax/imBo: uepe3 TMeBHI BJAaCTUBOCTI Tapcepa, [/ Tepejadi [JeKiJlbKOX apryMeHTiB
KOHCTPYKTOpA y JaHOMY BUMNAJKY CJ1iJj BAKOPUCTOBYBaTH CTPOKOBY KOHCTaHTY.

#class B
{

#property Prop1 = #class 2DPoint(2, 2);
}

&obj.Create(B, ");
&obj.Add(Prop2, #class 2DPoint('5, 5"));
/]=====- --- ---

Po3mmmpenns GyHKLioHaIy 3a 0NIOMOror0 30BHilHIX 0i0/1ioTeK

3BicHo, ELI He B 3M03i HafjaTH BeCb CIIEKTP MOXX/IMBOCTEM, SIKi C1afyTh (UM MOXKYTh CI1aCTH)
Ha JyMKy KopucTyBauy. Came Ha 1ieli BUIQIOK Y HbOMY Iepef0adeHa MOX/THBICTb PO3IIMPEHHS
(byHKLIiOHaTy 3a [JOTIOMOTOO TTi/IK/TFOUeHHsT 30BHillIHiX 06i0/1i0TeK Ta BUKOPUCTaHHS iXHbOTO KOy B
CBOiX ckpunrax. KOHKpeTHO MoOBa e TpO BHUKOPHCTAHHS (YHKI[ii-OOTOPTOK, OMHCAHUX Y
30BHIIHIX 6ibioTekax, Tak camo, SIK lie repeg0aueHo Jjisi KOPUCTYBalbKOI arutikailii. /locTaTHBO
3aropHYTU KOZ B (PyHKIIiF0-00rOpTKY MpH MpOeKTyBaHHi 0ibmioTeku, Ta immoprysatu ii B ELI iz
yac poOOTH CKpUIITY, Tic/is yoro s (yHKLis Oyze AOCTyrHa [AJs BUKAMKY aX [0 3aKiHueHHs
pobotu iHTeprperaTopa, abo [0 BUBibHEHHs 30BHIIIHBLOI 0ibmioTeku. 3BicHO, Ans TOrO, 100
6ibnioreka Oyna cymicHa 3 ELI, ripu ii npoekTyBaHHi He0OXi/JHO BKJTFOUMTH Y TIPOEKT 3aroJIOBKOBUI
¢aiin eli_interface.h, 1o micTute BipTyanbHuii iHTepgeiic.

j—
$hinst = _connectlib(.\testextdll.dll);



/1

Lleit xox min’enHae no inTeprmperaropy 06ibmioteky testextdll.dll 3 mupexropii, y skiii
po3sramoBaHa 6i6mioreka ELI, Ta mepemacts 3minHil $hinst ii geckpumnrop. Ilpumyctumo, 1o y
6ibsmioreryi € dhyHKIisA

/I
void DLL_EXPORT Summ(void *p)

{
ELI_INTERFACE *ep = (ELI_INTERFACE*)p;

float num = ep->GetParamToFloat("pNum1") + ep->GetParamToFloat("pNum2");
char res[10];
sprintf(res, "%.2f", num);

ep->SetFunctionResult(ep->GetCurrentFuncName(), res);

}
/1

sIKa CyMYE€ /IBa UHMCJia 3 /IeCATKOBOIO KpArkol Ta ToBepTae pe3ysbrar. AOM HajlaTh iHTepripeTaTtopy
MO>K/TMBiCTh BUK/IMKATH 1[t0 (PYHKLIit0, HeOOXi/THO BK/TFOUUTH Y TEKCT CKPUIMTY HACTYITHUNA KOZ;:

/]
_importfunc($hinst, Summ, '_summ’, 'float pNum1,float pNum?2');
/]

Tyt $hinst — 1je geckpunTop 30BHIIHBOI 6ibmioTeKkH, Summ — imM’st GyHKLUIT y 30BHIIIHIM
6ibmioTeri, _summ — im’sa, ske Oyge BUKODHUCTOBYBAaTH iHTepriperatop, a cTpoka 'float
pNuml,float pNum2' Bru3Hauae Crvcok napameTpiB QyHKLii. 3BiCHO )X iMeHa rapamMeTpiB MOBUHHI
CriBMazZiaty 3 TUMH, SIKi BUKOPUCTOBYIOThCS B Ti/i (DyHKLIil, 11J0 iMIIOPTY€ThCA. Y BUMNAJAKY HeBjaui
imnopry, ¢yHkuUis _importfunc() noseprae 0, B iHIIIOMY BUNa Ky noBeTpae 1.

BaxmuBo: wmeton GetCurrentFuncName() B Timi dyHKIii i3 30BHIIIHBOI 0ibmioTekn
notpibeH abu Ai3HaTHCh Yy iHTepripeTaTopa iM’st QyHKLil, sike BiH TprU3HauMB (YHKLIiT 3 30BHILIHBOT

0ibioTeku.

BaxxwmBo: BHyTpilIHe iM’s GyHKLii, 110 BUKOprcToBYE ELIL, Mo)ke OyTu SIKMM 3aBrofjHO, Ta
HeoOXiHO c/tifiKyBaTH, 11[00 BOHO He CITiBMazasio 3 iMeHeM (DYHKIIil, 1[0 B)Ke iCHY€E Y CTeKy.

Tenep MokHa BUKOPUCTaTH iMIIOPTOBaHY (DYHKLIiFO y CKPUIITI.

/1
$res = _summ(2.2, 3.4);
/1
[Ticist yoro MokHa 3BUTLHUTH 0i0/1i0TEKY, SIKIT[0 BOHa Oifbiile He MOTpibHa.
/1
_freelib($hinst);

/1




BaxumBo: yci ¢yHkiii, mo 6ynu iMroproBaHi B iHTepripetaTop, OyyTh BUasieHi 3i CTeKy
miicist BUKUKY _freelib().

Bci 30BHilHI 6i6/ioTeky, migKIrOUeHi 10 iHTepripeTaTtopa, OyAyTh aBTOMaTH4HO 3BibHEHi
nipu BigkmroueHHi 6ibmioreku ELIL

Jexopartii

Iexkopariiero y MoBi ELI Ha3uBa€eThCst MiTKa, 1110 /IeKOpye cO00 TieBHUIA Habip KOHCTPYKIiit
MOBH, BiJ, 3MIHHHUX [0 LiIMX BHpasiB. B meBHOMy ceHCi Jekopallis IpaLjfo€ 3a IPUHLMIIOM
nupekTvBU mipenpoiieccopa #define B C++. Ilig yac TpaHc/ALii psiika, AeKopallii, 110 MiCTSIThCS B
HbOMY, OyayTb 00poOneHi Tieped yciMa HacCTyITHUMH [isIMH Ta 3aMiCTh HUX B PSIZIOK OyAyThb
TiJCTaB/eH] 3a/1eKOpOBaHi KOHCTPYKLIiL.

Jfmmm e
$x =10;

?ref = $x;
A —

Hexopauisi ?ref gekopye cobod KOHCTPYKLiO, IO CKIafaeTbCcs 3i 3MiHHOI $x. B
TIOZIa/TbIIIOMY, V BCiX psiJKaX, L0 TPaHC/TIOIOThCS, 3amicTh ?ref Oyme migcTaBneHa 3miHHa $x. Y
pesy/bTari TpaHC/IALIT TAKUX PALKIB:

[ === mm e e e e e e
$x =10;

?ref = $x;

$y = ?ref + 5;

[ === mm e e e e e e

3minHa $y gopiBHioBatume 15. IHTepriperarop oOpoOHWTH TpaBy YacTUHY BHUpa3sy, IMifICTaBUTh
3aMiCTh JleKopaljil MPUX0BaHy KOHCTPYKIIi0, MiC/ist 4Yoro 00YMC/IUTh 3HAUeHHs! BUpa3y.

Hexopaljii 3py4yHO BHKODUCTOBYBAaTHM JJisi 30epeXeHHs1 I11aOJIOHHUX KOHCTPYKLil
00uuC/IeHHs], HAaPUK/Ia/, SKIL0 3HaUeHHs 3MiHHOT OOUMC/TFOETHCS 3a CK/IaZIHOIO (hOPMYJIOH.

?hip = $a * $a + $b * $b;

$a =3;
$b = 4;
$sqc = ?hip;
$sqx = ?hip;

Taka dopma 3anmcy Z03BOJISIE 3HAUHO CKOPOTUTU KOJ, 3pOOUTH MOro BisibIll yuTabebHUM.
Cnig, ofgHak, mamM'aTaTv, LI0 IHTepripeTarop He CJIJKY€ 3a KOPeKTHICTIO 3aJeKOpPOBaHOI
KOHCTPYKI[il. SIKI[0 y HaBe#eHOMY Bullle Mpukaafgi 3miHHi $a uu $b He Oy momepesHBO
BU3HAUEHI, IHTepIpeTaTop BUAACTb [IOMUJIKY TPaHC/IALIIL.

OCKI/IbKM JleKopallil MiCTATh iMeHa, a He 3HaueHHs 3MIiHHUX, IX 3pyYHO BUKODUCTOBYBAaTH B
THUX BUIAJKaX, KOJU MOTPiOHO TpalffoBaTy i3 caMoOr0 3MiHHOIO, a He 1i 3HAUe€HHSM, HAINPUKIIAZ Y
BunazKy ¢yHkuii _free(). Kpim Toro mekopatiii 103BoJisitOTh TiepesiaBaTd Habip aprymeHTiB, ToMy
Taka KOHCTPYKL]isl € 3aKOHHOIO:



//
$a = 37M0pOBEHbKI;
$b — A\l l;

$c = oymu!;

?ref = $a, $b, $c;

#procedure Hello($x, Sy, $z)

{
_writeout($x $y $z); _writeout(#endl);

}

:Hello(?ref);
//

B pe3ynbrarti Ha ekpaH Oyzie BUIaHO «3/10pPOBeHbKi Oysu!».

Iekopallisi TakKO’)K MO)Ke BHUKODHCTOBYBATHCS /Il CTBOPEHHsI IICEBAOHIMIB 00'ekTiB abo
B/IaCTUBOCTEH, O/IHAK TaKy JeKopaLlifo He MO)KHa IepesiaTu npouenypi. [J03Bonse€TbCs AeKopyBaTh
HaBiTb iMeHa MeTO/IiB Ta YHKIIi}, MPOTe BUKOPUCTOBYBATH TaKi JieKopaljii MO)KHA TiJIbKW y TpaBii
yacTuHI BUpasy. [HTepripeTaTtop /03BO/sIE 3aCTOCOBYBaTHU iM'sl jlekopalii i /1iBili 4acTHMHI BHpasy
JIYLlIe B OZJHOMY BMITIaJIKy: I1ifl 4aC OMUCY JeKopaLiii.

Taka KOHCTpYKLIis J0IyCTUMaA:

//
?f = random;
$a = ?f(10);
#class A
{
#method Foo() {#return 10;}
}

&cl.Create(A, ");
?f = &cl.Foo();

$b = ?f;
/]

A Taka — Hi:
//
?f = writeout;

2£(10);
/I

Kpim Toro, cmip mnam'sAtatd, L0 Jekopaliii MOXYTb IIPUXOBYBaTd JIMILe 3aBeplleHi
KOHCTPYKLil Ta He MiJTPUMYIOTb JeKOopyBaHHS (parmMeHTiB Kojy. Hampukiazs, He MOXHa
3a/leKopyBaTH OMMC KJlacy abo orosolieHHs: 3MiHHOI. [leKopyBaHHS MPOLieyp TaKOX He Ma€ CeHCy,
TOMY LLI0 MPOLielypy He BUKOPUCTOBYIOTLCS y NPaBil YaCTHHI BUPasy.



