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BUKJIAIAHHS, TIAXIJ, CEPEJOBMILE, ®PENM, METO/,
CTPYKTYPA, HABUAJILHUI MATEPIAJL

O0’exT mocmimkeHHs — (QpeUMOBHM MiAXig Ta HWOTO BUKOPWUCTAHHS B
BUKJIaJaHHI.

Meta poOOTH — PO3pPOOUTH TPOTPAMHE CEPEIOBHUILE JJISI BUKOPUCTAHHS
bpeitMOBOTO TpeICTaBIICHHS MaTepiany Jisl HaBYaHHS.

MeTona qoCIKEHHS — aHAJIITUYHUH, OTJISJIOBHIA.

Jlnis peanizaiiii mocTaBiIeHOT METH OyJI0 BUPIIIECHO TaKi 3aBJIaHHS:

—  BHM3HAUYEHO Cy4acHI METOJIY Ioja4l HaBYaJbLHOIO MaTepiany;

—  MpOaHaJi30BaHO aKTyaJbHICTh IPOOJIEM PO3POOKHU CEPEIOBHUIIA;

—  PO3TJISHYTO ICHYIOYI TpOrpaMH IS 3acCTOCYBaHHS (HpPEeiMOBOTO
METOIY;

—  TIPOBEAEHO aHaJi3 1 BUOIp TEXHOJOTIH A7 pO3pOO0KU CEPEIOBUINA;

—  pO3po0JIEHO cepeloBUIle AJiI BUKOPUCTAHHS (PpEeMOBOTO METONY y
HaBYaHHI.

[Ipu mocnigoBHOMY BUPIIICHHI MOCTaBIEHUX 3aBAaHb Oylio po3poliieHe
cepeaoBUIIE JJIsI 3aCTOCYBaHHS ()pEHMOBOr0 METO1Y B HABYAHHI.

[Tpu BUKOHaHHI POOOTH 3aCTOCOBaHO MOBY TiporpamyBaHHs «Delphix».



ABSTRACT

Explanatory note to the final qualifying work of the bachelor: 78 pages,

24 figures, 3 tables, 2 appendixes, 12 sources.

APPROACH, DEVELOPMENT, ENVIRONMENT, FRAME, METHOD,
STRUCTURE, TRAINING MATERIAL.

The object of the study is frame approach and its use in teaching.

The aim of the study is to develop a software environment for the use of a

framework approach in teaching.

The methods of research are analytica Software Implementation of

Environment for Frame Presentation of Educational Materiall and survey.

In order to achieve the goal, the following tasks were solved:

developed.

defines modern methods of information submission;

analyzes the relevance of problems of environment development;
existing programs for application of the frame method are considered,
analysis and selection of technologies for environment development;

environment for using the frame method in teaching has been

In the sequential solution of the tasks, the environment was developed for

the use of the frame method in teaching.

Delphi programming language was used when doing the job.
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BCTYII

®peiiMoBi 3acoOM TOAaHHS 3HAHL Y HaBYaHHI— O0'€KTHMBHA 1HHOBAILIIS,
BUKJIMKaHAa HEOOXIJIHICTIO 1HTEHCU(]IKyBaTH HABYAJIbHUN MPOIEC, OCKUIBKH 3
IPUCKOPEHHSIM  HAyKOBO-TEXHIYHOIO  MpOrpecy  30UIbIIYIOTBCS  TEMIIU
HAKOMMYEHHS 3HaHb 1 3pocTaHHs 1HGopMalii. 3 MCUXONorii BiAOMO, IO 3HAHHS
3aCBOIOIOTHCS, YKJIQJAIOTBCA 1 30€epiraloThCsi B JIOBFOCTPOKOBIM TaM'aATi B
CTUCIIOMY BUTJISIAI — Y BUTJISA/II KOTHITUBHUX MEHTAIBHUX CTPYKTYpP — (peiiMiB.

Ines 3actocyBanHs (hpeiiMOBOrO MiAX0Ay B HaBUaHHI MOJSATAa€ B TOMY, LIO
SKIO 3HAHHS 3aCBOIOIOTHCS 1 30€piraroThCs B MaM'siTi y BUTJISAAL (peiMiB, TO i
MPECTABIATH 3HAHHS B MPOIECl HaBUaHHs Tpeba Tex y BUIIIAAL dpeiimMiB. Takum
YUHOM, SIKIIO NPEACTaBISATH HaBYaJbHY 1H(QOPMAIII0 B CTPYKTYPOBAHOMY,
3TOPHYTOMY BHUIJIAAI — y BUINISLAL  (PpeiiMOBUX OMOp, MOXKHA 1CTOTHO
1HTEHCU(IKYBaTH HaBUAJIbHUI Mpo1IeC.

VY xoni mpoBeneHUX MOCTIIKEHb Oy PO3IVISTHYTI IMporpaMu, sKi Jal0Th
MOKJIMBICTh CTBOpEHHs (peiMiB. Ajie BCl NporpaMM He CHellaj]i3oBaHi Ha
dpeitmoBiit cTpykTypi. TakiM 4YWHOM, MOKHa 3pOOWTH BUCHOBOK, IO 1CHYIOY1
IpOrpaMu HE € JOCTATHIMH, a caMe 3 I[bOTO MUTAHHS, CTBOPEHHS CEPEIOBHINA IS
GbpeitMOBOTO TOJITaHHS HABYAJILHOTO MaTepialy € TOCUTh aKTyaJIbHUM.

['onoBHOIO METOI0 POOOTH € CTBOPEHHS MPOCTOI Ta 3PYYHOI MPOTpaMu
BUKJIIOYHO TIiJI BUKOpPUCTaHHS (peiimiB. Ska Oyne BeapMu KoMdopTHa y
BUKOPHWCTAHHI K /IS CTY/ICHTIB, TaK 1 JJI BUKJIa/1a4iB.

OpnHak cepeloBUINIE BUMArae ONTHUMI3allii 1 JOOMpPaIlOBaHb Il CTBOPEHHS
MOBHOI[IHHOTO 1HCTPYMEHTY AJi1 KOPUCTYyBaua, SIKM BIH 3MOXE 3aCTOCOBYBATU

JUTSI KOPEKTHOTO BioOpakeHHs! (peiiMOBOTO METOTY.



1 ®PEMMMU SIK 3ACOBU E®EKTUBHOTI'O
IMPEACTABJIEHHA HABYAJIBHOI'O MATEPIAJTY

OcHoBHa O3HaKa pO3BUTKY TEXHOJOTli — 30UIbLIEHHS O0OCATIB
JOCIIDKYBaHUX 3HaHb 0e3 301IbIIEeHH HaBuYajabHOTO 4acy. ChOrogHi MpakTUIHO
BCl PO3BUHYTI KpaiHU yCBIIOMUJIM HEOOXIAHICTh peOpMyBaHHS CUCTEM OCBITH 3
TUM, 1100 CTYJIEHT JIHCHO CTaB LIEHTPAJIBHOIO (DIrypor0 HABYAILHOTO MPOILIECY.

['ymaHiCTUUHMM XapaKTep OCBITU B CHCTEMI BHIIIOI IIKOJIA Tiepeadayae, 1o
B LIEHTP1 OCBITHBOTO IMPOLIECY 3HAXOAUTHCI OCOOUCTICTH — CTyAeHT. [li3HaBanbHa
JISUTBHICTh 1 HaJaHHS JIOTIOMOTH CTyJeHTaM 3 OOKy mejarora € MpOBITHUMH B
TaHAEeMl «BUKJIagad cTyaeHT». Came Taka cucTeMa OCBITH BijoOpaxkae
rYMaHICTUYHHUI HaMpsIMOK B 1IHHOBalLlIHHOMY HaBYaHHI.

Bbynp-sika 3MiHa HayKoOBHX NapaiurM B cdepax 3HAHb Ma€ HEMHUHYYe
BIUIMBaTH 1 Ha MeToauky. Jlpyra mosoBuHa XX CTOMITTA O3HaMEHyBaslacs
BCTYIIOM HayKH B HOBY «€py»— KOTHITHUBHY, 110 XapaKTEPU3Y€ETHCA IHTEPECOM 0
BUBYECHHS Mi3HABAJIBHUX MPOIIECIB, TPOOJIEM Mam'sTi 1 MUCIICHHSI, CITIBBITHOIIICHHS
OCTaHHBOT'O 3 MOBOIO[1].

[Ipomec >KUTTEMISUIBHOCTI 1HAMBIAA PO3IIISAAETHCS B KOTHITOJOTI SIK
poilec OTpUMaHHS, OOpoOKH, 30epiraHHs, MOPOKEHHS 1 BUKOPUCTAHHS HUM
3HaHb. [Ipu 11bOMy HasBHI B 1HIWBIJA 3HAHHS HE TUIHKU TPAIOTh BAXKIJIUBY POJIb B
PO3yMiHHI HaBKOJIMIIHBOTO CBITY, @ i aKTMBHO BUKOPHCTOBYIOTHCS B MpOIIECi
BepOAIbHOI KOMYHIKAIlli, 8 TAKOX JACTEPMIHYIOTh MOBEMIHKY JIoauHu[2]. Came min
IIUM BILTUBOM 3’ SIBHJIOCS TIOHATTS (hpeiimy.

Tomy ¢peliMoBI MeTOAM OTpUMaHHS 3HAHbL B HaBYaHHI— OO0'€KTHBHA
IHHOBAIIISI, BUKJIMKAHA HEOOXITHICTIO 1HTEHCU(IKYBaTH HABYAJIBLHUN TPOIIEC, TaK
SK 3 TPUCKOPEHHSIM HAYKOBO-TEXHIYHOIO TMPOrpecy 30UIbLIYIOTHCS TEMIIU

HaKOMIMYCHHS 3HAHb 1 3pOCTaHHS iH(popMaIrii.



1.1 ®peiim B ocBiTHHOMY NpoLiECi

AHami3 JKepels, MOB’S3aHUX 3 JOCHIIPKEHHAM e(QEeKTUBHOCTI PI3HHUX
CIoco0iB  3amam’siTOByBaHHS 1H(GoOpMallii, J03BOJMUB CTAaHOBUTH, IO YBara,
CHOPUUHATTS, MUCJICHHS, TaM'ITh Ta MOBJICHHS CYTTEBO BIUIMBAIOTh Ha 30€pPEKEHHS
3HaHb 1 «CTUCKaHHS» 1 Bi3yamizallii, AKi TEXHIYHO MOXYTh JIOCSTaTUCS PI3HUMHU
METOAAMHU.

Jlo HaiOIbII  yXXMBAaHUX Yy TMPaKTUIl HaBYAaHHS MPUPOIHHYO-
MaTeMaTUYHUX JUCIHUIUIIH BITHOCATH CXEMHO-3HAKOBI MOJIEJI 3allOM’ ATOBYBaHHS

HaBYaJIbHOT 1H(opMarii (aus. puc 1.1)[5].

i - i MGG
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KokHa 13 3a3Haue€HUX MOJIeTIeH Ma€e CBOIO CHEIU(IKY:

— JIOTIYHA CTPYKTypa HaBYaJbHOi 1HQopmarii — Mojaenb, sKa
HayacTile BUKOPUCTOBYETHCS JJISI 3alIMCy MaTEMaTHMYHHMX aKCiOM 1 TeopeM i3
BUKOPUCTAHHAM JIOTIKM TMpPEIUKATiB, II0 JO3BOJSE CKOPOTUTH KUIBKICTb
3alIMCYBaHUX «3HAKIBY» Yy KiJbKa pa3iB;

—  NpOIyKUiHHA MOJEJb SBJsiE CO00I0 Habip MpaBmil a00 aNTrOPUTMIUYHUX
OPUIKCIB ISl BUKOHAHHS TIE€BHOI 3amaM’ siITOByBajJbHOI [ii. SIKmio 3BuYaiiHa
THCTPYKIIIS CKJIAJAEThCA 3 JEKUIbKOX, a 1HOJI W BEJIUMKOiI KUIBKOCTI IpaBHII
(mpoxayKIliit), TO MPOAYKITIHA MOJIENh 3BOAUTH X B OJIHY Bi3yaJbHY KOMITIO3HIIIIO 3
ycima 3B’SI3KaMH i1 po3rainyKeHHSIMH;

—  MOJeNlb CEMAaHTHYHOI MEpeXi, sIka BUKOPUCTOBYETHCS AJII PO3KPHUTTSA
00CSTY TOHATTS, TOOTO THX, MOrO PI3HOBU[IIB, KOTPI XapaKTEpU3YIOTh JaHUMN
npeamer. [lpukinagamMu MOXYTh CIYKUTH (POpMabHO-JIOTIYHI BiAOOpaKeHHS
0710kiB iHpOpMaIil (rpadu, 610K-cxemu, aepeBa(nus. puc 1.2));

—  (ppeiimoBa MojieIb, KOO B AUAAKTUIIl HA3UBAIOTh CIOCIO opraHi3alii
MOBTOPEHHS 3amaM’ sITOBYBAaHOTO MaTepiayly (KOHIIENT) 1 HaBYAJIBbHOIO Yacy
(cuieHapiif), 1Mo 3aCTOCOBYETHCS A0 JUCIMILIIH, Y SKUX € TMTOBTOPIOBAHE 3MICTOBE

AIPO.

Mogeni zacBOEHHA 3HAHL

Jorigaa Ipoayxmidaa CemanTagmi DpefivMora .

MOTe b MOTJe T M epemi MOTEeTb

—_—r

I'pad Baok-cxema | | depeso

(ELTTRTTTY

Pucynox 1.2 — Mopeni 3aCBOEHHS 3HaHb

OcTaHHS TEXHOJIOT1SI MAaKCUMaJIbHO €()eKTHUBHA Y BUBYEHH] TUX JTUCLHUILIIH,

y SKUX MOXXHA BUIUTIIM 3MicTOBE siApo ((yHKIii, mpoiiecw, BIACTHUBOCTI,
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XapaKTePUCTHKU TOINO), SKE PO3IJISIAETHCS 1 MOBTOPIOETHCS B YCIX
TeMax, po3/ijax, Kypcax.

Sxuo roBoputd mpo (pelM SK TEXHOJIOTis HABYAHHS, TO 1€ OAWMHUILA
3aCBO€Hb 3HaHb, II0 MAa€ OJHAKOBY CTPYKTYpY, JE€Talll SKOi MpU HEOOXITHOCTI
MOXYTh 3MIHIOBATHCS BIJMOBIIHO JI0 CUTYyaIlii. 3a J101OMOrow GppeiiMoBoi Mo el
MOJKHA «CTHCKAaTH», CTPYKTYpyBaTH 1 CHCTEMaTH3yBaTH 1H(GOpPMAIII0 Y BUIJISAL
CXeM, TaOJIHUIh, MAaTPHUIIb.

Crpykrypa (ppeitmy nepeadavae HasBHICTb B SIKOCTI €JIEMEHTIB MOPOXKHIX
KOMIPOK, BIKOH, pPSJKIB (CJOTIB), IO TOBWUHHI 3allOBHIOBATHCS 1 MOXYTb
Oaratopa3oBo Mepe3aBaHTaXyBaTHCS HOBOIO iHGopMallielo (Ha BIAMIHY BIJ
OTIOPHUX KOHCHEKTIB 1 CTPYKTYPHHUX CXEM).

Cnotu, 1m0 3amOBHIOIOTHCSA 1H(OpPMAL€l0, YTBOPIOIOTH BapiaTHUBHY
yacTUHy (peliMy, TOCTIHHI KJIIOYOBI CJIOBA, SIKI BXOJATH /10 KapKacHOI CXEMHU —
1HBapiaTHY.

Ines 3actocyBanHs (hpeMOBOrO MiAXO0y B HaBUAaHHI MOJIATA€ B TOMY, 11O
SKIO 3HAHHS 3aCBOIOIOTHCS 1 30€piraroThCs B MaM'siTi y BUMJISAAL (peiMiB, TO i
MPEACTABIIATH 3HAHHS B TPOIIECI HAaBYaHHS Tpeda TeX y BUTIAML (peimiB. Y
[IbOMY TIOJISITA€E OCHOBHUM CEHC (peiMOBOro MiAXOAy B HaBYaHHI Oyab-sSKOi
pucrurtinm|3].

[Ipu upoMy (peiiMoBa omopa pO3MIIANAETECA B KOHTEKCTI Teopil
noeTanHoro GopMyBaHHS PO3YMOBHUX [1{ SIK IHCTPYKLIS [ OPIEHTOBHOT OCHOBU
nid.  TakuMm dYMHOM, SKIIO IHTEPIPETYBAaTH HaBYalIbHY 1HGOpMAIIO B
CTPYKTYPOBaHOMY, 3TOPHYTOMY BUIJISIII — Y BUIJISAAI (PpEeVMOBHX OMOp, MOXHA
ICTOTHO 1HTeHCU(IKyBaTH HaBYAIbHMIA Tiporiec[l].

OxpeMi aBTOpHU KOPHUCTYIOTHCS IEKUIBKOMA TMOHSATTAMU I TMO3HAYCHHS
bpeitmy, noauIsAouM iX 3a CTATUYHICTIO (Kapkac OyJoBH) 1 JAMHAMIYHICTIO
(crieHapiem).

S0 TOBOPUTH MPO O3HAKHM (pEiMiB, TO HAYKOBII IO HUX BiJIHOCSTH:
CTEpPEOTUITHICTh, MOBTOPIOBAHICTh, HASBHICTh PAMKH, MOXJIMBOCTI Bi3yasizallli,

HAsSBHICTh KIIIOUOBUX CJIIB, MEHTAJbHICTh, YHIBEPCAJIBHICTh, CKEIETHY (HOpMy
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(HasBHICTH KapKacy 3 TIOPOKHIMHU BIKHAMH), aCOIIIaTUBHI 3B S3KH,
dbikcariiro aHaJoTi#, y3araJbHeHb, IPABUII 1 IPUHIIHUIIIB.

OTxe, TPYHTYIOYMCh HAa BU3HAYEHH1 (PpeiiMy, MOKHA BU3HAYUTH MOHSTTS
bpeitmyBanusa.  OpeliMyBaHHAM  HA3UBAIOTh  BUCOKOCHEKTHBHUN  CIOCIO
yHIiIbHEHHs 1HGOpMaIlli y BUTJIAI CXeM, MOJCIEH, aJropuTMiB-CLICHAPIiB, KU
JI03BOJIsIE po3MmilnyBaTH 1 30epiratu ii B goBroTpuBaiiii mam’srti. Lle omuH 13
METO/IIB, 10 3a0e3meuye SKICHE 3aCBOEHHS MaTepially B CTHUCIUNA TEpMIH 3a
PaxyHOK YIIUIbHEHHs] HABUAJIbHOTO MaTepiaiy 31 30€peKEeHHIM Y HbOMY KIJIbKOCTI
OTMHHUIIH 1HPOpMAITii, HEOOX1THOT JJIsI 3aCBOEHHS.

dpeitMoBUI TIIX1 IPYHTYEThCS Ha 1€l 3acToCyBaHHs (PpeiimiB y mpoiiect
3aCBOEHHS MaTepiaiy, sika ToJsrae y TOMY, 110 OCKUTBKH 3HAHHS 3aCBOIOIOTHCS Y
BUTIIANI PpeiMiB, TO I mogaBaTH iX Tpeba Tex y BUrisAl ¢peimis. [Ipu upomy
JOTPUMYBATUCAd PpO3yMIHHS (peiiMy SK KapKacHOi CTPYKTYypU TOJAHHSA
CTEpEOTHUITHOI HaBUAIbHOI 1H(OpMAIlil, 110 MICTUTh 1HBaplaHTHY Ta BaplaTHUBHY
CKJIaJIOBl, sIKI BKJIOYAIOTh CJIOTH — TyCTI BikHa ab0 CTPOKU, KOTpI
3alIOBHIOIOTHCSI3a MIPOIO BUBUEHHS, 1 KJIIFOYOBI CJIOBA SIK 3B A3KH MDK CIIOTaMH, a
TaKO’K MPaBUJIa, 110 3a/1al0Th METOANKY (KOTHITHBHA METOIMKA 3acBOEHH:)[3].

B 0CHOBiI KOTHITUBHOI METOJIMKM 3aCBOECHHS JICKUTh TPH KaTeropii:
«3HAHHSA, PO3YMIHHS, BMIHHS», Ha BIAMIHY BiJ TPaauIlIAHOT «3HAHHSA, yMIHHS,
HABUYKW.

@peiiMu — 11€ 3MICTOB1 CTPYKTYPH, K1 TOJAIOTHCS y rpapiyHOMY BUIIISIAL
(cxemu abo TabauIl), a PperiMu-crieHapii — y TEKCTOBOMY BUTJISII.

@peiiMOBYy cXeMy MOXHa BIIPI3HUTH BiJl 1HIIUX BHUAIB OMOP BI3yaJbHOTO
CIIPUIHSATTS, 32 TAKUMH KPUTEPISIMU:

—  3a KapKacowm, 0 BiI0Opakae CTEPEOTHUITHI XapaKTEPUCTUKHU 3MICTY;

— 32 CHCTeMaMH CJIOT 1 CHCTeMaMH KIIIOYOBHX CIIOBOCIIOIYYEHb, IIO
YTBOPIOIOTH Kapkac. Ta ix Miclie3HaxOo/pKeHHS HE 3MIHIOEThCS;

—  HasBHICTH MOCTIHHOTO CIIeHapito (y3araJibHEHOTO IJIaHy) BIAMOBIII;

—  Oararopa3oBe BUKOPHUCTaHHS (PpEMOBHX CXEM-ONOpP MPU BUBYECHHI

HOBHX CUTYaIlI}.



13
[Ipu poGoTi 3 QperiMaMu po3yMmi€ell HE TUIbKH, T€ IO Tpeba
TOBOPUTH, @ M T€, B SIKIM MOCIOBHOCTI 1 sIKk ToBoputh. Came B LIbOMY TOJISITa€E

IIHHICTB (pperiMOBHUX cXxeM[2].

1.2 IcHyroui nporpaMu aJisi KOHCTPYIOBaHHs (peiimiB

Ha croroaHimHiil AeHb icHye Oe3Jiy MporpaM KOHCTPYIOBaHHS Jiarpam,
dbpeliMiB, K1 JOMOMAararTh Kpallle 3aCBOITH MaTepiai. ICHYIOTh K OHJIAMH, TakK 1
oduaiin nporpamu. [IpoTe aeski MalOTh SIK 1 HEAOIKHU, Tak 1 mepeBaru. llepeBary
MalTh OHJIAH pPECYpCHU, OCKUIBKU J0AATOK HE MOTPIOHO BCTAHOBJIOBATH Ha
MPUCTPIid, HE BAXJIMBO SIKI TApAMETPHU BiH Ma€, HEOOX1THO MATH TUILKH JAOCTYH 10
Mmepexi [nTepHer. 3aranoM Bci BOHM O€3KOINTOBHI, MPOTE JEAKI 1HCTPYMEHTH
MO@XHa BHUKOPHUCTOBYBATH KYIYIOUM IpeMiyM-mociayru. Halpigowmiin 3 HHUX:
Draw.io, UMLet, yEd, DiagramDesigner.Asne naHi 104aTKi MalOTh CBOi MIHYCH:

—  BeJIMKI 3aTpaTH Tpadiky [HTepHeTy;

—  JUJI1 BUKOPUCTAHHS IHCTPYMEHTIB HEOOX1/IHa PEECTpallis;

—  TIOCTIiifHa peKyiama;

—  CKJIQgHUM 1HTEepeiic;

—  TIpH 3aBaHTa)X€HHI TOTOBOTO (hpeiimMy, TOAAEThCs embieMa pecypcy.

Takox HIKYE MPeaCTaBIeHO, 300pakeHHs OHIaiH-peaakTopaDraw.io [12]
(muB. puc. 1.3).

Draw.io — e cepeic, npusHaueHuit aas popMyBaHHs giarpam, QperMis i
cxeM. CepBic po3aiieHUH Ha TpPU YaCTUHU — MEHIO, TNaHedb O0'€KTIB 1 cam
JTOKYMEHT.

3a monomororo BeO-cepBicyDraw.10 MOKHA CTBOPIOBATH:

—  Jlarpamu;

—  (¢peimu;

—  UML-mozmeni;

—  BCTaBKa B Jlarpamy 300pakeHb;

—  rpadiku;
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OJI0K-CXEMH;

Edit \View Amangs Exims  Help
Diagram
T Inaide Sales Rep " Sabes Aebmins T Sales Regrusentative T Sebes Mansger . VP Sales  Inside Sales Manager Director View
* Serschpod a we s

[ 13
X OB

Paper Size
A4 P10 e x 207 mim B

Edit Data
Clear Defauit Style

SO

More Shapes...

Pucynox 1.3 — 300paxenns pegaktopa Draw.io onmaiin

Jlsis moYaTKy KOpUCTyBad MOKe€ BUOpaTH 00'€KT 3 MaHeni, MeperisHyBIINd

KaTeropii, 1 MepeHecTH MUIICIO 00'eKT B TOKyMeHT. J{is 3'enHanHs 00'eKTiB OJIOK-

CXEMHU HEOOX1AHO BUAIIMTH APYrUd 00'€KT 1 HABECTH MOKAKYMKOM Ha MEPIIHM,

Jani 3'SBUTbCS 3€JCHHM TMpamnopelb 1 3a JOMOMOIOI0 HBOTO BHUKOHYETHCS

HepeTsITryBaHHs.

B wmeHwo cepBicy giarpamy a6o d¢peiiM MokHa BiadopMaTyBaTH

HAaCTYITHUMH HAaCTPOUKAMM:

CTUJIb TIPUPTY;

Koutip (oHY AOKyMeHTa abo 00'€KTIB;
TiH1 1 CTYIIHb IIPO30POCTI;

KOJIIp 1 TOBILIMHA JIIHIH;

3aJIMBKa 1 TPAJIIEHT.

Takox TOCTynmHUM eKCopT roToBUX cxeM B 300paxkeHHs (PNG, GIF, JPG,

PDF), cunxpoHnizanisi oTpuManux JokKyMeHTIB 3 Google /Iuckom.
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UMLet [6] — Oe3kommToBHa Tporpama Juisi CTBOPEHHsT (ppeiimis,
niarpam. Ilporpama miarpumye Bci tunu giarpam. UMLet no3Bosise MIBHAKO
CTBOpPUTH (ppeiim, TOMY 110 peAaryBaHHs BJIACTUBOCTEH 00'€KTiB BiOYBalOThCS B

TEKCTOBOMY BUTJISAI (uB. puc. 1.4).

Shapes
Arrows UML
Basic
O Clipart ] == v e —
(] Flowchart — i
Software 7
m—— — .
) Android Tite ‘ | | {1 :I
(] Atlassian
(] Bootstrap o — ~ N
ot e S Bourviary

) Entity Relation pockage | |Z:= [= I O / \“‘":/,]
[ i0s

T
[ Mockups 4 ) f/:‘{h\\ % (—*—w , = )

Entity Otject [ MP e ) |
[ Sitemap \ __ \0"1") AN — !

e r Y
UML PR = t
Networking _1_ J ' |
) AWS
] AWS 3D L] Q o

P \/

Remember this setting Cancel m

Pucynok 1.4 — IIporpama st ctBopennst ppeiimie UMLet

Jiarpamy Mo’kHa 30epertu B rpadiuHoMy ¢aial abo po3IpyKyBaTH Ha
npuntepi. [laHenb KOMIOHEHTIB B Mporpami He3BHYaiiHa, BOHA € HEBEIUKUM
MOJIEM, B SIKOMY BHUJHO SIK KOMIIOHEHTH BUIsgaroTh (quB puc 1.5). Bapto
Bim3HaunTH, 1o UMLet Takox nmoctaBisieTbes y BUrisiai miarina s Eclipse.

yEd [7] — Oe3komiroBHui pemakTop miarpam, KU MOKHA MPECTaBUTH
yBUrsal rpada. Ilporpama miarpuMye BeIWKY KUIBKICTh PI3HHMX Jlarpam, Ta
dpeitmiB: UML, miarpamu Mepexi, 0J10K-cXeMu, aiarpaMu MpoIecy, cXxemu (IuB
puc 1.6). yEd mae 3posymunmmii iHTepdeiic: podouya 30HA, MaHEIb EJIEMEHTIB,
BJIACTUBOCTI 00'€KTIB, TMaHeNb IHCTPYMEHTIB. Bapro Big3HAuUWTH KUIbKa

0COOIMBOCTEH TaHOT TPOTPAMH.
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Hanpuxnan, yEd moxe mnpoanamizyBaTu rpad 1 po3paxyBaTH
JesKl 3 iXHIX BJIACTUBOCTEH ab0 pO3MICTUTH elIeMeHTH (peiimy, miarpamu 3a

3alaHM aJITOPUTMOM.

UMLet - Free UML Tool for Fast ML Diagrams

........ — |-|u=|n|u_.|i|.i| EssdyE] I

oo
Package:FatClass
[Some Properties} wincloes

-Cl - T
+AbsiraciCperation) \
FIE1

Resporsibilities

|
S ise ' ~Cartent 1
—=Resp2 P
_Colaboration Hoontert 2
S i Artor
b
= < >
wStEreotypen
i B i :I"LHM et Fillowang e b charg ths forksi
0 size:
{Some Properties) el

-id: Lang

-Clagsattrbute. Long ﬂwﬂ-mmm

#Operation{i ity int

3 f Doublerchck on UML elements to add them to the diagram.

*+ADEIractOperaion() i Edit slement preperties by modiying the test in this panel,
Actor Respansibilities I Edit the files in the palettes’ direckory b cresbe your cwn slement palettes,

- Respi | Hald down Cirl bo select mukipl: elements.

Res i Fresss Del tn delste slamants,
- P2 i Frasss Chrl-c ko copy =n slemant, and to stors the whols UML disgram bo the spstem chpboard,

f Sesbect “Custom elements = haw, " bo craste new ekement bypes,

I
¥ This bt wll ba storsd vath sach dagram; uss i for notes,

Pucynoxk 1.5 — Ilporpama st crBopensst gpperimie UMLet

L
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Search Tasi i

et [
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s ATHE Programnes Crgryrighs

Sy

Pucynok 1.6 — Penakrop niarpam yEd
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s  ¢ysxkmis  moxe  OyTw  3pydHa, konmd  ¢peim
HEeCTpyKTypoBaHui. JlogaToxk miaTpuMye Taki ¢opmaTu il 30epeKeHHs
niarpamu: GraphML, ctucuenuit GraphML, ygf, gml, xgml 1 tgf.
DiagramDesigner [8]- meBenmka mporpama it CTBOPEHHsS ¢peiMmy Ta
cxeM. [HTEpdelic mporpamMu mpeacTaBise BIKHO JJis JiarpaMd B IEHTpI, MaHEIb
eJIEMEHTIB ITPABOPYY i MOTOYHI eIeMeHTH 37iBa (quB. puc. 1.7).

Jl7is BBEIGHHS TEKCTY Ui BCIX €JIEMEHTIB BUKOPUCTOBYETHCS OJUH 1 TOU

JKe [1ajor.
:_'{!H Demo - Diggram Designer (ol ==
Fie Edt Disgram Object Heb
Dl B o o[~ Qﬁ[@\\ﬁhmug—Ji!.ﬁﬁ %

FLOWCHART ?

abCabcai DL ) v

Main
- ‘

q,
bcaace \
s P
Input ey Stor input
W-‘ * ] data -'“.‘E": \ Iﬁl
| < >
no \

}

Exit with ermor Crash with
“Invalickinput meaningless
replace user &Iror massags

=2
&
5
‘___‘_..ar

f\ /\ hl ——

[\ 7 . : '
VEVEVE I = | E‘Cﬂ
\J k/ \f - L @ T‘l @

10 0 10

Layer1 Pagel =104.0 mm y=151 mm

(=1

—

Pucynok 1.7 — IIporpama st ctBopernst pperimy DiagramDesigner

3 {ioro JOMOMOTOI0 MOYKHA 33JaTH HE TUTbKH TEKCT, a i (opMaTyBaHHS.
[IpaBna ¢popmaryBaHHS 3a0a€ThCS KOMaHIaMHU, 110 MOKE OyTH HE 3aBXKIH 3PYUIHO.
CydacHi pemakTopu HE TmMO30aBJICHI HEAONIKIB, OJIHAK TpPaMOTHE iX

BUKOPUCTAaHHS JO3BOJISIE BUPIMIMTH OUIBIIICTh 3aBAaHb, IO BUHUKAIOTh MpU
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CTBOpeHHI (peitmiB. BoHM 103BOJISIOTH B SKIHCH Mipi CTBOPIOBATH OJIOK-

CXEMH, Ta MalOTh Mai’ke BeCh Ha0Ip IHCTPYMEHTIB.

1.3 AkTyajabHicTh po3po0KH cepe0BHUINA

Cepen akTyasbHUX MPOOJIEM CydacHOI METOJAMYHOI HAyKH Ba)KJIMBE MICIIC
nocijjae mpobiieMa MiABUIICHHS SKOCTI 3HAHb. Ii pO3B’sI3aHHS TIOB’sA3aHE 3
PO3BUTKOM KOTHITMBHOI c(epu CyO’€KTIB 3aCBOEHHS MaTepiaiay, 10 CKIaay sSKOi
BXOJISITh IT’ATh KOTHITUBHHUX MPOIIECIB: yBara, COpUHHATTS, MUCIICHHS, TIaM'STh Ta
MoBJieHHs. KokeH 13 HHMX BiJirpae CBOIO POJIb y TBOpPEHHs 3HaHHs. [lam'sTh
3a0e3neuye 30€peKeHHsI CIPUMHATOT M ocMucIeHoi iH(opMallii y CBIIOMOCTI
aroaunu [4].

Kpim mam’sTi HEBI'€MHOIO YaCTUHOIO IMI3HAHHS € a0CTpaKTHE MUCIICHHS
(10 HBPOTO MOXKHA BIJHECTH: MOHSTTS, CY/UKEHHs, YMOBHUBIN) 1 AiSUIbHICHUN
CaMOCTIMHMH MiAXiJ JO0 BHUPIIMICHHS PI3HUX 3aBlaHb. TOMYy aKTyaJlbHOIO
3aJIMIIAETHCA TIPo0ieMa HidicHOro popMyBaHHs 3HaHb. [i FOIOBHA 3a]a4a HOJArac
y BIJICYTHOCTI PO3IpBaHOCTI B rpymnax 3HaHb (CHOPMOBAHUX B MMaM'sITi), 9yTTEBOMY
Ni3HaHH1, aOCTPAaKTHOMY MUCJIEHHI, @ TAKOX B BOJILOBOMY IPAarHeHH1 0 Mi3HAHHS.
[le MOXNHMBO 3MIACHUTH JIUIIE TIPH IUTICHOMY BIUIMBI Ha BCl CKJIAJIOB1 JIFOJCHKOI
IPUPOJIH.

@peiiMoBa TEXHOJOTIS, MalOYd B CBOEMY PO3MNOPSIHKEHHI MIMPOKI
IPOCTOPOBO-YacOBI MOXJIMBOCTI, MOK€ BHpIIIyBaTH MpoOJeMy ULIIICHOTO
dhopMyBaHHS 0COOMCTOCTI, BKIIOUAIOYH PIIICHHS TPhOX HAMBAXKIUBIIIUX 3aBJaHb:

—  (opMyBaHHS LIUTICHUX 3HAHB;

—  ¢opmyBaHHS aOCTPAKTHOTO MUCIICHHS;

—  (opMyBaHHS BOJBLOBOIO MPArHEHHS /10 Mi3HAHHS.

Psn meparoriyHux i7ieil HaB4YaHHS, SIKI HE 3a/I0BOJIBHAIOTH CY4acHI BUMOTH 1
peani3yloThCd B paMKax KIACHO-YPOUHOI CHCTEMH, BBAXKAETHCS MEPEXITHUM Bij
TPAAUIIMHOTO HaBYaHHS JI0 HaBYaHHS 13 3aCTOCYBaHHAM (¢peiMiB  sKi

HA3WBAIOTHCS 11€SIMH, K1 TIEPEAYIOTh (PPEUMOBUM TEXHOJIOTISIM.
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MOXIIMBICT, ~ BHUpINIyBaTH 3a  JOMOMOTOI0  MEAaroriqyHoi
dbpeliMOBOM TEeXHOJIOTIT Ha3BaHI TPOOJEMHU POOUTH HEOOXIAHUM 1 BaKIMBUM
OCMUCJICHHSI TIPAKTUYHOTO 3aCTOCYBAHHS JAHOI TEXHOJIOTII 1 HATOBHEHHS ILIbOTO
JOCB1ly LIJIICHUM TEOPETHYHUM 3MICTOM.

Tomy akTyanabHICTh POOOTH 3aKJIIOYAETHCS B TOMY, IO B X011 poboTH Oyio
CTBOPEHO MporpamMHe 3a0e3MeUEeHHs 1711 CTBOPEHHS (PpeiiMOoBHUX cxeM, po3po0IieHi
OiIAXOAM JO CHCTeMaTu3alii 1 CTPYKTYpyBaHHS HaBYAJIBHOTO Marepiaily 1
3aIPOIIOHOBAHO METOJIMYHI peKOMEHIaIlll peasi3allii JaHoi TeXHOJIOT].

Y ngaHoMy po3Iini pO3INIAHYTO MOHATTS (peliMy, Mozenb (ppeiMoBOro
3aKpIMJICHHSI3aCBOEHUX 3HAHb (KOHIIENT), SKa € OCHOBOIO CTPYKTYypYBaHHS
HABYAJIBHOTO MaTepially, a TakoX (peiiMOBY OpraHi3alil0 HaBYAJIBHOTIO Yacy
(cuenapiif). 3a miICyMKOM PO3JLTy 3pO0JI€HO BHCHOBOK, IO ICHYIOUl PEJaKTOpH
CTBOpEHHsI peiiMy MalOTh CBOI HEJIOIIKH, Ta HE3PYUHI B BUKOPUCTAHHI.

Omnunaiin nmporpamM He MOTPeOYIOTh BCTAHOBJICHHS MPOTPaMHOIO JOAATKY
Ha HOCIM, MpPOTE€ BUKOPUCTOBYIOTH Oarato Tpadiky I[HTepHeTy Ta MOBUIBHO
NepealoTh pe3yabTaT poOOoTH. SKIo roBOpUTH Mpo odJailH pecypcH, TO BOHU
3aiiMaroTh OaraTo mam’ATi Ha >KOPCTKOMY MPUCTPOI Ta OUIBIIICTH 1HCTPYMEHTIB
00po0OKH 300pa’keHb MaIOTh MJIATHY OCHOBY.

Bunukae npo6iema B po3poOJiieHH! J0JaTKy CTBOpEHHS (peiimy 3 Bcima

HAsIBHUMH 1HCTPYMEHTAMH.
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2  BUBIP PEAJIIBAIILL TA PO3POBKA CTPYKTYPU
TA IHTEP®EHCY NPOI'PAMU METO/IIB

2.1 Bubip MOBH MporpamMmyBaHHsI Ta cepea0BHUIIA PO3POOKH

VY sKocTi MOBU TporpaMyBaHHS y JUILUIOMHOMY IMPOEKTI Oysio oOpaHO
ObjectPascal,a BimnoinHo cepena po3podku Delphi.

Cucrema mnporpamyBanHsa Delphi Bepcii 7 ¢ipmu Enterprise (Borland)
HaJa€ HaWOUIBII IITUPOKI MOXJIMBOCTI Il mporpamyBaHHs pgoaatkiB OC
Windows.

Delphi -1ie npoaykr Borland International s HIBHAKOTO CTBOPEHHS
nonatkiB. IIpoiec cTBopeHHs 1HTepdeiicy MallOyTHBOI MporpaMu Haraaye 3a0aBy
3 IrPOBUM KOMI'IOTEPHUM KOHCTpyKTOpoM. Tomy RAD-cepenoBuma 1ie
Ha3UBaIOTh BI3yaJIbHUMU CEPEOBUILIAMH PO3POOKHU: SKUMU MU OadyuMoO pododi 1
J1aJoroBi BIKHA TIPOrpaMu MPH MPOEKTyBaHHI, TAaKUMH BOHH 1 OyayTh, KOJIH
porpama 3arparroe.

BucokonpoayKTUBHHMI 1HCTPYMEHT BI3yaJIbHOTO TOOYJI0BH JIOJIATKIB
BKJIFOYa€ B ce0€ CMpaBXHIM KOMIUISATOP KOAY 1 HaJa€ 3aco0M Bi3yaIbHOTO
MporpaMmyBaHHs, KiJIbKa CX0XI1 Ha Ti, III0 MOKHA BUsABUTH B Microsoft Visual Basic
(Boma He € RAD-cucremoro) abo B IHMHMX I1HCTPYMEHTax BI3yaJbHOTO
npoektyBaHHs. B ocHoBi Delphi nexuts MoBa Object Pascal, skuii €
po3mupeHHsM 00'ekTHO-opieHTOBaHOi MoBHM Pascal. ¥ Delphi Takox BXoasTh
nokanbHuit SQL-cepBep, renepaTopu 3BiTiB, 610J110TEKH Bi3yalbHUX KOMIIOHEHTIB,
1 1HIIIe, HEOOXiHE IJIsi TOro, 00 BiA4yBaTH ceOe aOCOIIOTHO BIEBHEHUM MpU
npodeciitHii  po3pobI  iHGOpMalLIMHMX CHCTeM abo TMPOCTO TMporpaMm JJis
Windows-cepenoBuina.

ITepm 3a Bce, Delphi npusnauenuit ans npodeciiHuX po3pOOHMKIB,
Oa)karouux ayKe MIBUAKO PO3pOOJSATH MPOrpaMu B apXITEKTypi KIIEHT-CEPBED.

Delphi BupoGiisic HeBenuki 3a po3MipaMyd BHUCOKOS()EKTHBHI BUKOHABYI MOMIYJI1

(.exe 1 .dll).
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[lepeBaru Delphi B mopiBHSHHI 3 aHAJIOTITYHUMHU MPOTPAMHUMHU
IPOTYKTaMU:

—  IBHJAKICTH po3po0ku nporpamu (RAD);

—  BHCOKa MPOJYKTUBHICTH PO3pPOOJICHOTO 10AaTKa;

—  HU3bKI BUMOTH pO3p00JIEHOTO J0JaTKa JJO PECypCiB KOMI'IOTEPa;

—  HaApOIIIOBAEMICTh 32 PaXxyHOK BOYIOBYBAaHHS HOBUX KOMITOHEHTIB 1
1HCTpyMeHTIB B cepeny Delphi;

—  MOXJIUBICTh PO3POOKH HOBUX KOMIOHEHTIB 1 IHCTPYMEHTIB BJIACHUMH
3acobamu Delphi (icHyroul KOMIOOHEHTH 1 IHCTPYMEHTH JOCTYIIHI B MOYAaTKOBUX
KOJIax);

—  BJIaJia ONpaItoBaHHs iepapxii 00'eKTIB.

Cucrema nporpamysanHs Delphi po3paxoBana Ha mporpaMyBaHHS pi3HHX
JTOMATKIB 1 HAaJa€ BEJIUKY KUIbKICTh KOMIIOHEHTIB Mg Iboro. Jlo Toro x
poOOTOAABIIIB 1IKaBUTH, MEPII 3a BCE, MBUAKICTh 1 SIKICTh CTBOPEHHS MpOTpam, a
Il XapaKTepPUCTHKU MOXE 3a0€3MEeUUTH TUIBKH CEpPEeOBUIIE Bi3yaJlbHOTO
MPOCKTYBaHHS, 37laTHA B3ATH Ha ce0e 3HauHi O0CATH PYTHUHHOI POOOTH MO
MIATOTOBINl JIOAATKIB, @& TaKOX Y3TOJWTH [isUIbHICTh TPYNH TOCTAHOBHHKIB,
KOJyBaJIbHHUKIB, TECTEPIB 1 TEXHIYHMX MNHUCbMEHHUKIB . Moxnuocti Delphi
MOBHICTIO BIAMOBIIAIOTH IIUM BUMOTAM 1 MiIXOASTh Il CTBOPEHHS CUCTEM OYb-
SKO1 CKJIQIHOCTI.

st Toro mo6 oOrpyHTyBaTH, YoMy Hail BuOip 3ynuHuBcs Ha Borland
Delphi 7, nocuts npocto nepepaxyBatu Aesiki Heo1iku MoBu C ++ B MOPiBHSHHI
3 ObjectPascal:

— Tpeba pobutu OaraTo I1Himiamizamii (peecTpyBaTH Kjac BIKHA,
OpraHi3oByBaTU ITMKI OOpPOOKH IMOBIIOMJICHb, CTBOPIOBATH BIKOHHY (DYHKIIIIO,
NIKTOrpaMy Ta 1HIIE) 1 4acTKOBO OyTH cucTeMHUM mnporpamictoM. Ha Delphi,
CUCTEMHE IMporpaMyBaHHS BXe BOyJOBaHO 1 IHINIadi3alis Mpairoe 3a
3aMOBUYYBaHHSIM, TOMY TOJIOBHUH aKIIEHT POOWTHCS HA CBOIX allTOPUTMAX, a HE Ha

oprasizailii JOonmoMi>KHUX PoOIT;



22

—  3HauHO Ounblia, B mopiBHSAHHI 3 Object Pascal, cknagHicTh
MOBH, HaBiTh, HE3BKAIOUHM Ha KOMITAKTHICTh KOJy, BUHUKAIOTh CKJIQJHOCTI B 1OTO
CIIPUMAHSTTI.

—  OoJHa 0cOoOJIMBICTb, Ha Miil morysia, MoBu C ++ qyXe IMCye 110 MOBY —
BiH YYyTJIMBHM 10 PETICTPY CUMBOJIIB, TOOTO 3MIHHA A 1 3MiHHA a —II€ Pi3HI 3MIHHI.

— y Delphi kmacu (00'ekT) MOXYTh pPO3TAIIOBYBATHCS TIIBKH B
nuHaMivHOT mam'siti, a B C ++ B Oyab-skuii maM'sati (CTaTU4YHA, CTEK, JTUHAMIYHA).

Ile nonae 6e3mexu mporpamyBanHs B Delphi.

2.2 Po3poOka CTPYKTYpPH NPOrpamMu

[lepen cTBOpeHHSIM Iporpamu Tpeda rnependaynTy ii CTPyKTypy Ta OCHOBHI

eneMeHTH. byino po3po0ieHo CTpPYKTypy, SIKy HaBEIEHO Ha MaJlOHKY (AUB. puC.
2.1.)

Texcimobe Meup
[ pagraHe Mewg 9 podom
3 Pleypory 3 NpOZpoMog
J L Hodamkale Mexg
/ podomy 3
| ] LML
ﬂ‘?’;ﬁﬁﬁ’;ﬁ OcHobwe none E / b
a ) g ) 1R MOAwGaHHa
ey QpeumaiLx , flodamkobe MeHD
KT ——  JO0omy 3
[ DO@IHHE MEHD (Gozomocmapikode! IMEKEITIIM
ﬁﬂﬁﬁmﬁgj ,ﬁifi}f}fjﬂﬁﬂ”ﬂ - ,\
\ Jodamkate menp
podomy 3
[ DapisHe MeHE Lhemenmy 0ng OHMALED
pooomy 3 MNEJEXOOL MY
OHIMOLIED CITHIHK M

Pucynok 2.1 — CtpykTypa nporpamu, 1o po3pooiseTses
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OCHOBHHMM €JIEMEHTOM CTPYKTYpH € TOJie Ui MaJlFOBaHHS
eleMeHTIB (GpedMOBHUX CTPYKTYp, Ha SKOMYy OyAyTh pPO3TaIllOBYBaTHUCS BCI
BEKTOPHI Ta PacTpOBi eJIeMeHTH (PpeMOBOI CTPYKTYPHU 3 MOKJIMBOIO aHIMAIIEIO.

OcCKiTbKH CTBOpEHHS (PpelMOBUX CTPYKTyp Iepeadadae MOXIIMBICTb
MpOMajIbOBYBaHHS Pi3HOTO Tumy (iryp, B TMporpami NOPUCYTHE MEHIO s
MaJIIOBaHHS, SIKE CKJIa/Ia€ThCs 3 HACTYITHUX €JIEMEHTIB:

—  MaJIIOBaHHA NPAMOI JIiHIi, IK CaMOr0 MPOCTOTO E€JIEMEHTY, 110 MOXeE
CTBOPIOBATH Pi13HI KOHTYPH Ta 3’ €HYBATHU 1HIIN €JIEMEHTH;

—  MAaJIOBaHHA JiHIT 31 CTPIIOYKOIO (CTpLIOYKAa MOXKe OyTH SK B OJHY
CTOpPOHY, TaK 1 B OOUJIBI CTOPOHH);

—  MAaJIFOBaHHS TPUKYTHUKIB;

—  MAJIOBaHHA YOTHUPUKYTHHUKIB (poMOiB, MPSIMOKYTHHKIB, KBaJpaTiB,
Tparemiil — B 3aJeKHOCTI BiJI TapaMeTPiB CTOPiH Ta KYTIB);

—  MaJIIOBaHH K1JI Ta eJIICIB;

—  MAJIFOBaHHS CEKTOPIB K1JI Ta €JIIICIB,;

—  MaJIFOBaHHS KPHUBOIi JIiHIT 10 0a30BUM TOYKAM;

—  MaJIIOBaHHS 0araTOKyTHHKIB.

HacTynmHuM eeMeHTOM CTPYKTYpH IIPOrpaMu € MEHIO 3 BBEJCHHS TEKCTY,
0 MOXKE pO3MINIYBAaTUCA SK BCEpPEAWHI 3aMKHEHUX (iryp (TpUKYTHHKIB,
YOTUPUKYTHUKIB, MHOTOKYTHHUKIB, KiJI, €JIINCIB), TaK 1 B OY/b SKOMY MICIIi IOJIOTHA
JUTSE MaJTioBaHHSA. L{e MEeHIO CKTaaeThCsl 3 HACTYITHUX €JI€MEHTIB:

—  BCTaBKa TEKCTY;

—  BUOIp KOJIbOPY TEKCTY

—  BuUOIp KyTa Haxuiy;

—  BUOIp HAIPMOK TEKCTY.

—  BUOIp e(eKTiB TeKCTY (TiHb, KOHTYP, TPAJIIEHT KOJbOPY Ta 1H.);

Tperim eneMeHTOM CTPYKTYpH MPOTPaMU € MEHIO JJISI BCTABKHU PACTPOBUX
300paxeHsb. Lle MeHIo CK1agaeTbes 3 HACTYITHUX €JIEMEHTIB:

—  BCTaBKa 300pa)keHHs 3 (paiiily Ha THUCKY;

—  macmTab 300pakeHHS;
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—  00pi3aHHs 300pa)kKeHHS IO IEBHOMY KOHTYDY.

—  HaJIAIITyBaHHS SICKPaBOCTI Ta KOHTPACTY 300paKEHHSI.

YeTrBepTUM €IEMEHTOM IPOrpaMU € MEHIO, 10 J03BOJISIE IPALIOBaTH 3
a"imariitnumu edexramu. e meHto Bkitouae B ce0e pi3Hi BUAU €(EeKTiB, TaKi K:

—  MacmrtaOyBaHHS;

—  pyX IO 3aJlaHiil TPa€eKTOpIi;

—  obepraHHS;

—  TI0sBA YEpE3 3aJjaHUM Yac;

—  3HUKHEHHS 4Yepe3 3aJaHui yac.

KpiM OCHOBHHUX €JEMEHTIB CTPYKTypH 3alpOIlOHOBAHO JOJAaTKOBI
€JIEMEHTH, IO JIO3BOJIATH INBUAKO HAJaro/)KyBaTH Ta TMEPEeBIpSITH pPoOOTY
OKpEMUX €JIEMEHTIB, BUKOHaHHI rpapiYHUMU KHOITKAMHU.

JIoaTKOBUM MEHIO € MEHIO JUIsl poOOTH 3 (paiiyiamu, sike JO3BOJISE MIBUAKO
npamoBaTi 3 ¢ainamu GperMOBUX CTPYKTYp, LIO CKIAJA€TbCA 3 HACTYMHHUX
€JIEMEHTIB:

—  CTBOPUTH HOBUH (paili;

—  Biakputu (aiin;

—  30epirtu ¢aii.

JlpyruM 10AaTKOBUM MEHIO HIBHJKOTO JIOCTYIY /10 NapaMeTpiB € MEHIO O
pOOOTI 3 TEKCTOM, 1110 BKJIIOYA€ HACTYITHI €JI€MEHTH:

—  Tun mpudry;

—  poamip mpudry;

—  BHUpPIBHIOBaHHA TEKCTy (MO JIIBOMY Kparo, MO LEHTPY, MO MPaBOMY
Kparo, 1o MIUPHUHI);

—  CTWIb TeKCTy (KUPHUI, KypCHUB, MiIKPECICHUN TEKCT).

TperiM nogaTKOBUM TrpaiyHUM MEHIO € MEHIO MO poOOTI 3 3aIyCKOM
aHIMaIlii, sKe BKIJII0UYa€ HACTYIHI €JICMEHTH:

—  3aIlyCK aHiMaIlii TOTOYHOI CTOPIHKY;

—  1ay3a B aHIMallii CTOPIHKH;

—  3yYNUHUTHU Ta CKUHYTH Ha MOYATOK aHIMAIlI0 TOTOYHOI CTOPIHKY;
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—  HaJalTyBaHHS NapaMeTpiB aHiMaii (dacy BiAOOpakeHHS,
MOPSAOK CIIAyBaHHS aHIMallii Ta 1H.).

Kpim rpadiuaux mMeHro B mporpami MpUCyTHE TEKCTOBE MEHIO, 110 AyOIIIo€e
JesIK1 eJIeMEeHTH rpadidHUX MEHIO, a TAKOXK JTOJATKOBO MAa€ MOXJIMBICTh 3arajbHUX
HaJaITyBaHb MMPOrPaMH, OMMHKC 11 POOOTH.

OkpemMOI0 KHOMKOIO TPOTNOHYEThCA BHHECTH 3allyCK aHIMalii BCiX
CTOPIHOK MOYMHAIOYH 3 MEPIIOI0 Ta 3aKIHUYYIOUH OCTAHHbBOIO.

Takox a1 HaBiramii MK CTOpPIHKAMH OKPEMO MPOIOHYETHCS CTBOPUTHU
€JIEMEHTH, 110 BKa3yIOTh HOMEp MOTOYHOI CTOPIHKU Ta MOXJIMBICTh MEPEXOy Ha

HACTYITHY Ta MONEPEIHIO CTOPIHKY, a TAKOX Ha CTOPIHKY 3 Oy/b IKUM HOMEPOM.

2.3 Po3poOka inTepdeiicy kopucryBaua

[lepmiuM eramoM mpu  po3podIll MHpOrpaMHOro 3a0e3MEUYEeHHS Mij
onepaiiiiny cucremy Windows € cTBOpeHHs iHTepdelcy KopucTyBaua, 3
PO3pOOKOIO €JIEMEHTIB JJisl KepyBaHHs poboToto. [HcTpymenTu Delphi no3BossitoTh
CTBOPIOBATH OY/Ib KU €JIEMEHT YIIPaBIIHHS JOCTYTHUHN B OTEpaIliifHii CHCTEMI.

OckiJIbKH, 3TIAHO 3 PO3pPOOJICHOI0 CTPYKTYPOIO Y HAc HasiBHI 4 rpadiuHux
MeHIO, | TeKCTOBe MEHIO Ta 3 JOJAaTKOBUX MEHIO 3 JOJATKOBUMH MapaMeTpaMu y
BUTJISIAI TpadiYHUX €JIEMEHTIB, BOHH CTBOPIOBAIUCH HACTYITHUM YHHOM.

JIis  CTBOpPEHHST TEKCTOBOTO MEHIO OyJi0 BHUKOPHUCTAHO KOMITOHEHT
MainMenuna Bxiami Standard. Ileii KOMIOHEHT 103BOJISAE THTYITHBHO CKJIaJaTH
MEHIO JIOJIaBaHHS MHIIKOK IyHKTH Ta MPOMUCYIOYH iX Ha3BU. I iHTYITHBHO
PO3YMIHHSI MPUHATIEKHOCTI €JIEMEHTY OKPEMOMY NYHKTY TEKCTOBOI'O MEHIO BCI
eIEeMEHTH MeHI0 He juire B mom Caption, sk BMimmae Hamuc, 0 BHBOIUTHCS
KOPHUCTYBaueBl, OyJI0O MPOMKUCAHO 3MICT IYHKTIB, a 1 y 3Ha4YeHH1 napameTpy Name
Oysi0 oOpaHO BIJMOBIHI IMEHA KOKHOMY MyHKTYy(auB. puc. 2.2.). Ile mo3Bomuts
IpYU HAMMCAaHHI KOAY HIBUAKO PO3YMITH 3 SIKUM IIYHKTOM MU IPAIIOEMO, OCKUTBKU
BUKOPUCTOBYETHCSI 00 €KTHO-OPIEHTOBAHUW  MIJX1J, Ta KOXEH EJIEMEHT

iHTepdeicy € 00’ €KTOM 31 CBOIMU TapaMeTpaMu, METOaMH Ta MOISIMHU.
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AHimau,iﬁ HanawrtyeawHa [Mpo nporpamy Buxia

CreoputH

Blakpun
36epermu

Pucynok 2.2 — CTBOpeHHS TEKCTOBOI'O MEHIO B ATl TPOrpaMu

B Tabauii 2.1 HaBeiaeHO Nepeiik MyHKTIB MEHIO 3 iX MiANUCaMU IS
BimoOpakeHHs kopuctyBauei (Caption) ta mazBamu st mporpamicrta (Name).

OcHoBHI TpadiyHi MeHIO OyJIO MPUUHITO PIIMICHHS 3pOOUTH Yy SIKOCTI
BEJIMKNX KHOMOK 3 MAJIOHKOM TpPW HATUCKaHHI Ha SKUX Oyne 3’ sBISTUCS
KOHTEKCTHE MEHIO 3 MaJIOHKaMH, 1110 BiJI0OPaKatoTh MiAMYHKTH.

JIJiss KHOIIOK 3 MaJllOHKaMHM icHye koMioHeHT BitBtny skmaami Additional,
SIKMI SIKOCT1 OJTHOTO 3 OCHOBHHX TapamMeTpiB Mae napametp Glypth, mo mo3Bosse
BUBOJIUTH Ha KHOIIIII pUCYHOK 3aBaHTaXEHUM 3 (hailiy.

SIK 1 3 TEKCTOBUM MEHIO ISl POCTOTH PO3YMIHHS BITHOILLIEHHS €JIEMEHTIB

Opu MporpaMyBaHHI iX poOOTH BCl iX Ha3BU Oyiau 3po0JIeHI IHTYITUBHO

3pO3yMIJTUMHU.
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[TynxT «@aitn» | [TyHKT« AHIMAITIN
(N_File) (N_Animation)
[TigmyHKT [TigmyHKT

«CtBOpUTH» «3amycTUuTH»

(N_CreateNew) (N_Play)
[TigmyHKT [TigmyHKT

«BigkpuTn» «3yIUHUTH
(N_Open) (N_Stop)

— TligmyHKT — IligmyHKT
«30epirtm» «ITay3a»

— (N_Save) — (N_Pause)

[TigmyHKT
«ITapamerpu
3aTPUMOK

(N_DelaySetup)

[TigmyHKT
«AHIMAIIAg  BCIX
CTOPIHOK»

(N_AnimateAll)

[TyHKT
«HamamryBaHHsD»

(N_Settings)

[Tynkt «O
mporpami»

(N_About)

[TigmyHKT
«JloBiaka»

(N_Help)

[TigmyHKT
«ABTOpU»

(N_Authors)

[TyHKT
«Buxio»

(N_Exit)

OcHoBHi TpadiuHi MeHIO(IUB. puc.2.3), y SKOCTi SJIEMEHTIB BUKITUKY SKHX

Ha 1HTepdeiici KopucTyBaua OyJlM BUKOpHUCTaH1 KoMmImoHeHTH BitBtn Ha3BaHi

BIIIIOBIJIHO:

—  BitBtn_Figures — MeHio MajroBaHHs pi3HUX (iryp;

— BitBtn_Text — wMeHI0O BCTaBKM TEKCTYy Ta peaaryBaHHS HOro

napamMeTpis;

—  BitBtn_Insertimages —MeHI0 BCTaBKH pacTPOBHUX MAaJIIOHKIB;
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BitBtn_Animation —meHro J1o1aBaHHS aHIMAIT].

fard Addiional | Dia

varl | §| [T E

; BitBtn {Eluttl:uns.jli

Pucynok 2.3 — Kommonenr BitBtn na maneni incrpymentis Delphi

st iHTYiTUBHOTO PO3yMIHHS KOPUCTYBadeM (PYHKIIIOHATY IIUX MEHIO Oyjo
HaMaJbOBAaHO BIJMOBIAHI MAJIOHKUA Ta PO3MIIIEHO IX Ha BIJMOBIAHMX KHOIIKaX
(muB. puc. 2.4). Bci 4 ocHOBHUX rpadiuHMX MeHIO Oyl pO3MIIIEHHI 37iBa Ha
OCHOBHIN (opmi nporpamu Ta 00’exHaHi eaemeHToM GroupBoxmanem Standards

Ha3B010 «OcHoBHI QyHKIil» (GroupBox_MainBlocks).

S

Pucynox 2.4 — I'padiuHi MEHIO OCHOBHUX (PYHKIIIH

3aranom 3acob6u Delphi 103BONAIOTHAYX)E MPOCTO PO3MIMIATH E€IEMEHTH

iHTEpdeicy Ha popMax MporpaMu Ta 3MIHIOBATH iX PO3MIPH 3a JOMOMOI'OI0 MHIII

(muB. puc.2.5).
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Pucynox 2.5 — Po3wmireHHs Ta onuc mapameTpiB e1eMEeHTIB iHTepdelicy KopucTyBada

Jlis  CTBOpEHHS JOJATKOBUX TIpadiyHUX MEHIO, M0 JONOMAararmTh
MpaIoBaTl 3 OCHOBHHMH eJieMeHTaMu Oyno Takox ctBopeHo 3 GroupBox 3
Ha3BaMH:

—  «@aitmm» (GroupBox_Files);

—  «ITapamerpu Tekcty» (GroupBox_Text);

—  «Kepyanns animarieto» (GroupBox_Animation).

i rpynu enemMeHTIB OyJiM pPO3MIIIEHHI B BEPXHiM YaCTUHI MPOTpaMu Mix
TEKCTOBUM MEHIO.

JIJIss CTBOpEHHSI ITMX MEHIO JO0JaTKOBO, KpiM KommoHeHTy BitBtn Oymm
3aCTOCOBAaHI HACTYITHI €JIEMEHTH:

—  OpenDialog — xoMIOHEHT /151 BIAKpUBaHHS (aiiiB;

—  SaveDialog — xoMmoHeHT st 30epiranHs Qaiiis;

—  ConboBox — KOMITOHEHT, 1[0 HAJa€ CIHCOK, IO BHUBAIIOETLCS IPH
HATUCHEHHI Ha TPUKYTHHK cripaBa(auB. puc.2.6).

OCKUIbKM OCHOBHUM €JIEMEHTOM NPOTpaMH € TOJe JJIsi MaIIOBaHHS, B
LHEHTpaJIbHIM 30H1 Mporpamu Oyno po3MilleHHS KOMIOHEHT Image mera sikoro
3a0€3MeYnTH TPAHUIIL JIJIT MaJTIOBaHHS Ta y pa3i HEOOX1THOCTI HaJlaTH HEOOX1THUM
Koutip (poHy, 110 Ma€e BCTAHOBIIOBATHCH Y HANAIITYBAHHSX Ta 32 3aMOBUYYBaHHSM €

O1IUM.
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Pucynox 2.6 — Po3po6iennii inTepdeiic 0CHOBHOTO BiKHA MPOTPaMU
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3 PO3POBKA CTPYKTYP JAHUX TA HAIIUCAHHA
TEKCTIB IIPOI'PAMHUX MO YJIIB

3.1 Po3poOka cTpyKTYypH 30€epiraHHst 1aHuX

OCKIUIBKH TIICIIA CTBOPEHHS TpadiyHUX aHIMOBAaHUX O0’€KTIB Ha MOJI JJis
MaJIOBaHHS HaM HEOOX1THO mependauntu GpopMar ix 30epiraHHs JJIs MOJaTbIIIOTO
BUKOPUCTAHHS, pEIaryBaHHsS, IEMOHCTpAIili — BaXJIMBUM €TAallOM pPO3POOKHU
nporpamu € po3pooka dhopmary 30epiranss, 10 J03BOJUTH MTOBHICTIO TIEpeaaBaTu
BCci mii BCix 00’€KTiB, TPOMabOBAaHWX HA KOXHIA CTOPIHII aHIMOBAHOTO
bpeitmMoBOro cepeoBUIIIA.

Hacamnepen tpeba Bu3HauuTHcs 3 GopmaToM 30epiraHHs HaMajbOBaHHUX
bpeitmiB, sKuX MOXxe Oyze myxe 6araTo HaBiTh HA OJIHIA CTOPIHIII.

Konmeniiist mporpamaoi pobotu 3 pperimamu nepedayae BUKOPUCTAHHS B
HEpITy Yepry BEKTOPHOI IpadiKi OCKIIbKU caMe BOHA JT0O3BOJIMTH YITKO Ta CTHCIIO
onucyBaTh (PperMoBI CTPYKTypu. A oTxe Tpebda MPOBECTH aHalI3 ICHYIOUHX
dbopmatiB 30epiraHHs BEKTOPHUX 300paK€Hb Ta MOXJIMBICTh iX BUKOPHUCTAHHS Y
HAIIIli Iporpami.

Haitnonynspuimn ¢opmatudaiisiie BEKTOpHOI rpadiku:

1) Al (Adobe Illustrator).BekTopuuii hopmat Al Hanexuts Gipmi Adobe
1 € BHyTpimHIM (hopMaTom BekTopHOTO peaakTopa Adobe Illustrator.

2) CDR (Computer Graphics Metafile). Bekropumii ¢opmar CDR
Hanexuth ¢ipmi Corel 1 € BHyTpimHIM (GOpMaTOM BEKTOPHOTO pPEIAKTOpa
CoreIDRAW.

3) CGM (Computer Graphics Metafile). CGM nonynspHuii BeKTOpHHIA
dopmar (xo4a 3aCTOCOBAHUN TYT AITOPUTM JO3BOJISIE 3aMKMCYBATH 1 PacTPOBI
KapTUHKU), TpudHITH ANSI 1 BUKOpUCTOBYBaHUN JJIs1 TIEPEHECEHHS JaHWUN Ha
i mwiatgopmu. Teopetrnuno ocHoBHA nepeBara CGM — HOro He3aJIeXKHICTh Bij
amapatHoi 1 mporpamuoi matdopMm. OpHak TOCTaYaIbHUKA HACTIIBKU
"mominuuau" ek gpopmar, 1o, He3BaKAKYU Ha ICHYBaHHS 111JIOTO 3BOAY MPABUI 1

cxeM mupyBaHHs / NemuppyBaHHs, BIH BXKE€ HE € YHIBEPCAIbHUM. Y OYy/b-IKOMY
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Bunaaxy CGM Ounblie miaxoauTh s OOMiHY JaHUMH MIX IIPOrpaMaMu
1 iaTopmMaMu, HixK JIJ1s1 30epiraHHs KpecjaeHb 1 MaJIFOHKIB.

4) DXF (Drawing eXchange Format). Bexkrtopuuii ¢opmar DXF
OIATPUMYIOTh BCl MPOTpaMH aBTOMATH30BAHOTO MPOEKTYBaHHS: MOYMHAIOUM 3
naketa AutoCAD xommanii Autodesk. Opgnak dYepe3 HOro CKIQAHICTh JIESKI
nonatky "BMitoTh" TUTbkH untaTd DXF-(aiinu 1 He 3qaTHI 30epiraT 1aHi B LbOMY
dopmari. Y DXF peanizoBani 6araTo MOXJIMBOCTEH, SKI BiICYTHI B OUIBIIIOCTI
iHImMX ¢dopmaTiB, HampUKIa] 30epiraHHs TPUBUMIpHUX 00'ekTiB. HeoOXimHO
BIJI3HAYUTH HAsABHICTb MIPEKPACHOTO BOYJTOBAHOT'O KOAYBaJbHUKA TEKCTY.

5) EPS (Encapsulated PostScript). ¥V dopmarti (EPS) BUKOpHCTOBYIOTBCS
K BEKTOPHMM, Tak 1 pacTpoBuil cmnocobu 3anucy iHpopmanii. EPS Bunuk B
pesynbraTi croiBhpaii kommadii Adobe Systems 1 Altsys 3 MeTor0 CTBOpPEHHS
TEXHOJIOT1i, fiKa J03BOJIAE TIporpamMamM IpaioBatu 3 PostScript-300pakeHHIMH
(PostScript — yHiBepcanbHHIA, IO HE 3aJCKUTHh Bl MIATGOPMH MOBa OIHKCY
cTopiHkH, po3pobsienuit ¢dipmoro Adobe Systems). daitn PostScript Hacmpasmi
ABJIsIE COOOK0 HaOIp KOMaH/, 110 BUKOHYETHCS 1HTEpIIpeTaTopoM MoBU PostScript
Py BUBEIEHHI 300pakKeHHS, MpUUOMY Iei Qailn MiCHO He 3aleXUTh Hi BiJ
anapatHoi miatdopmu, Hi Bi omnepaiiiiHoi cuctemu. Ockuibku PostScript €
MOBOIO MIPOrpaMyBaHHs, TO 3a JOIOMOTOI0 IHTEpIpeTaTOpa MOKHA IEPEKOIyBaTH
PostScript-caiin qyist #oro BUBEACHHS 1 HAa IPUHTEPI, 1110 He miarpuMye PostScript.
Komannu PostScript 103BOJISIIOTH HaBITh YHPABISITH €KPAaHOM MOHITOpa (K L€
peamnizoBano B OC NeXTstep).3aBasiku cBOiif HaIIMHOCTI, CYMICHOCTI 3 Oaratbma
nporpamMamMu 1 miarGopMaMud 1 BEIMKMM CYKYIMHOCTI MapameTpiB, W10
HacTpowtoThea ¢popmar EPS BuOHMparoTh O1IBIIICTE PO3POOHUKIB MPOTPaAMHOTO 1
anapaTHOTO 3a0e3MeUeHHS.

6) FH (FreeHand). Bekropuuii ¢popmar FH 3 mopsiaxkoBum HOMepom
Bepcili Hanexuth ¢ipmi Macromedia 1 € BHyTpimmHIM (HOpPMATOM BEKTOPHOTO
penakropa FreeHand.

7) PDF (Portable Document Format). Bekropuuii ¢oopmar PDF (Portable

Document Format - "cteprnauii popmaT TOKyMEHTIB") — 11€ IIE OJHA MOXKJIUBICTh
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moBH PostScript, a came: #oro ontumizoBaHa BEpCis, OpiEHTOBaHA 5K
MDKIUIaTGopMeHU (popmart, THTErPYHOUYHH MaKeT CTOPIHKH 3 LIIOCTpPAIlisIMH, SK
BEKTOPHUMH, TaK 1 MUKCEIbHUMH, WIPUPTAMU, TINEPTEKCTOBUMHU MOCUIIAHHSIMU,
3BYKaMH 1 aHIMalliHUMU pparMeHTaMH.

®opmat PDF po3pobisiecs Adobe Systems a1 €JI€KTPOHHOTO MOITUPEHHS
nyOmikamid. Jlo HOro mosiBM HE ICHYBAJO YHIBEPCAJIBHOTO BHUPILIEHHS IHOTO
3aBAaHHS: MO0 TEpPerIsTHYyTH 3BEPCTaHHM TOKYMEHT, MOTPIOHO BCTAaHOBUTHU
JIOATOK, B SIKOMY BiH OYB CTBOPEHMI, BCl BUKOPUCTaHI MIpU(TH, TIEPEIUCATH BCE
30BHILIHI ¢aitnu (daitnu 3 300pakenHsaMu). 3aasku PDF Bci i kpoku 3Benucs 10
YCTaHOBKHU €JMHOI MPOTpaMu NEPerisiy.

VY ¢dopmati PDF moxna 3anucatu Oyab-sIKHA JTOKYMEHT, CTBOPEHHH B
Oyab-akiit mporpami. Paitnu B oMy (opmari cTBOpIoroThes nporpamoro Distiller
Ha OCHOBI (Qainy apyky i Oyab-sikoro PostScript-mpunrepa. 3pydnHa 1
MOJKJIMBICTE OOMEKEHOT0 peaaryBaHHs rotoBux Ao npyky PDF-ckmany makery
Adobe Acrobat, mpu3Hau€HOro CIEMiadbHO [IJII CTBOPEHHS, pEJaryBaHHS Ta
karanorizauli PDF-nokymenTiB. Otpumanuii PDF-1okyMeHT MOXHa NeperisiHy T
3a JOTIOMOT0I0 OE3KOIITOBHO PO3MOBCIOKYBAHOI MporpaMu mneperisiay Acrobat
Reader. Ilpu 1poMy AOKYMEHT TOBHICTIO 30€peke CBiil 30BHIIIHIN BUIJI,
BKJIFOYAI0YH BEKTOPHI 1 pacTpOBl 300paKeHHS, MIPUPTH, PO3OUTTSI HA CTOPIHKH.

3 mosiBor0 TpeThoi Bepcii makery Adobe Acrobat (motouna Bepcis - 6.0)
dopmar PDF craB 3aBoiioByBatH c(epy HE TUIBKH EJIEKTPOHHOTO MOLIMPEHHS
JIOKYMEHTIB, ajie 1 JOJPYKapChbKOi MIATOTOBKU. BukopucToByBaHWii Ha
doTocknananeHux aBTtomatax (opmart .PS (PostScript) mae icTOTHUH HETOJIK:
HEMOXKJIUBICTh TMOOQYUTH BMICT 300pa)X€HHSI 1 OTpUMATH TapaHTIIO HOro
MpaBUJIBLHOCTI 10 BHBeAeHHS tuIiBoK. [Ipu Bukopucrtanui dopmary PDF s
npo0semMa MOBHICTIO BUPILIYETHCS: TO, IO onepaTop nodauuts B Acrobat Reader,
TO 1 BUWJE MPHU IPYKYJOKYMEHTIB, sika HeMuciauma A ¢aiiis n1pyky PostScript.
BuxopucroBytoun nporpamy Adobe Acrobat (Acrobat Exchange), MokHa mBuIKo
3MIHUTH (QopMaTr 1 MOPSAJOK MPOXOJKEHHS CTOPIHOK, iX OpIEHTAIllI0, BCTABUTU

JI0JIATKOB1 CTOPIHKH a00 BUJAIUTHU 3aiiB1 1 BUTIPABUTU JPiOHI OMUIIKH;
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8) TIFF (Tag Image File Format)

PesynpraTom o0'emHanux 3ycwib kommaHid  Aldus 1 Microsoft,
CHOpSIMOBAaHUX Ha TMOJOJAHHS TPYJIHOIIIB, SKI BHUHUKAIOTh IpPU [EPEHECEHHI
rpadiunux ¢aiinis 3 IBM-cymicHux komm'totepiB Ha Macintosh 1 Hazan, cras
pactpoBuii ¢opmat Tag Image File Format (TIFF). ITossa TIFF moknano takox
KIHEI[b JESIKOTO Oe3naas, 10 MaHyBaJlo B 00JACTI MPOTrpaMHOTO 3a0e3MeUeHHs
s ckaHepiB. Hazpa posmmdpoByeTbest sik "TeriB oOpazorBopumii daiin". Llei
rpadiuHuii popmaT € JOCUTh CKJIQJHUM, 3aTe€ HWOro CTpyKTypa Iepeadadae sk
THYYKICTh 3allMCH JIaHUX, TaK 1 MIMPOKI MOKIUBOCTI IJsl po3mupenHs. [Ipuunna
IIbOTO0 KPUETHCS B MPUHIMII MOOya0BU (ainy. Bes iHdopmarlris, sika onucyBala
UQpoBi MaHi 300pakeHHs (TCOMETPUYHHN pPO3MIp, J03BLUI, TJIUOWHY KOJBOPY)
MICTUTBCSI HE B 3arojioBKy (aiuny, sk y OaraTbox IHmMX ¢GopMariB, a B
criemianibHUX Osiokax ( "terax", 10 MEPEKIATA€ThCS 3 AHIIIACHKOI MOBH SIK
"Oupka'"), SKI MICTSATh BHYTpIIIHI BU3HAYEHHS MapaMeTpiB 300pa’KeHHS.
Hanpuxnan, n'sta Bepcis dbopmaTy BkiItouae 45 pi3HUX TEriB, Xxo4ya MPaKTUYHO
BUKOPUCTOBYEThCSI HAbarato MeHiie. 3aCTOCYBaHHS TET1B TAKOXK JA€ MOKJIIUBICTb
dbopMyITIOBaTH YMCICHHI J0ATKOBI (PYHKITIT;

Icnye n'sate TuniB TIFF-gaiinis:

— B —4opHo-611i UmrocTpariii;

—  F —300paxenns ais daxcis;

— G — HamiBTOHOBI 300pa)keHHS (B IbOMY BHUMAJKy KOKHA TOYKA MOXE
Oyt Oyab-sikoro ctymeHs ciporo, Bim 0% - Oiumuit xomip, 1o 100% — gopHuit
KOJIp);

— P — xo1b0poBi 300pakeHHS, 1110 BUKOPUCTOBYIOTh BJIACHY KOJBOPOBY
najgiTpy;

— R - goropeanictuuni 300paxeHHs, U0 3aMUCYIOTh ISl KOKHOI TOYKH
YEepBOHY, 3€JIEHY 1 OJIAKUTHY CKJIaJI0B1 KOJIbOPY;

B ocrannix Bepcisax mporpamu Adobe Photoshop meit ¢opmar mozBomsie
30epiraTi JOKYMEHTH 3 IlapaMu, IO paHime Oyl0 MOXIUBO TUIbKU Y

BHYTpilmHbOMY popmati mporpamu PSD. Takox 3'aBuiacst MOXKIJIMBICTE BUOMPATH
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meton ctucHenHs (LZW, Deflate a6o JPEG) 1 30epiratu komii
300pakeHHs 3 pi3HUM J03BoJIoM (pyHKIIis "image pyramid").

CykymnHicTb TeriB yTBOproe obsacth [FD, o o3nauae Image File Directory
- "moKaXunK 300pakeHp ¢ainy". dopMar J03BOSIE BKIOYATH B IOKYMEHT KUIbKa
TaKuX MOKAKYMKIB, a, OTXKE, 1 KUJIbKa 300pakeHb. 30KpeMa, cCaMUM 3BUYANHUM €
po3mimenns B daiini gpopmary TIFF HeBennkoro KOHTPOJIBHOTO 300paKeHHS, SKE
Ha3uBaeThes thumbnail image - "miniatiopa". Taka MiHiaTIOpa MPeACTABISETHCS B
J1aJIOTOBUX BiKHAX IpH BUOOP1 iMeH1 daitiny. L{s dyHKIlisS HaA3BUYaiHO KOPHCHA B
poOOTI XyIOKHHKIB 1 IU3aHEPIB, K1 CTBOPIOIOTH O€3I114 300pakeHb 1 30epiratoTh
ix B (paiinax 3 O6nu3pkuMu HazBamu, Hanpukian "[loprpertl.tif," [HopTpet2.tif 1 T.
J., A moTiM, TICIIS IESIKOTO Yacy, BaXKKO 3rajlaTd He TUIbKU BIAMIHHICTh M1 IIUMH
¢aitnamu, ane HaBITh 1 00'€KT IIUX MOPTPETIB.

Y upomy dopmari miATPUMYIOTBCS BIJICIYHI KOHTYpPH, ajibda-KaHaiu, a
TaKOXX 1HQOpMAIlisi MpO aBTOpa, Kareropii 300pa)KeHHs 1 KIIOYOBHUX CIIOBaX.
dopmaT NEPEeHOCUTHCA MIXK IUIaTGOopMaMu 1 JIETKO IMIIOPTYETHCS B yC1 IIporpaMu
BEPCTKH, 10 pOOUTH HOTO HE3aMIHHUM IIPH M1ATOTOBII JOKYMEHTIB IS IPYKY.

®opmar TIFF myxe 3pyuHuii, ajge po3Mip ojepKyBaHUX (aiiiiiB, BETUKHIMA
(daiin dopmaty A4 B koumipHiit mojeni CMYK 3 posnuieHoro 3aatHicTio 300 dpi,
Mae po3mip Omms3bko 40 Moaiit). Kpim Toro, sik i B pa3si CGM, icHye Kijabka
"mianekTiB" opmary, SKi HE KOKHA Mporpama, sika miarpumye TIFF, "posymie";

9) WMF (Windows MetaFile)

Amnanorom dopmary PICT B cBiti Windows € WMF (Windows MetaFile),
po3pobuienuit kopnopaiiero Windows. Bin migxoauts asis 30epiraHisi BEKTOPHUX 1
pacTpoBUx (aiiaiB 1 IX MOJAJBIIOTO BUBEACHHS, SIK HA €KpaHW MOHITOPIB, TaK 1 Ha
JIPYKYIOTh YCTpO. B 11efi ¢opMaT KOHBEPTYIOTHCS BEKTOPHI 300pa)K€HHS TpU
nepeHeceHHi uepe3 0ydep oominy Clipboard, Tomy nisi penaryBanHs (popmary
HISIKOTO CTICIIaIbHOTO JTOJATKy HE 1ICHYE.

HesBaxatoun Ha te, mo dopmatr WMF po3pobrnenuit mnst cepemoBuina
Windows, BiH MIATpUMY€TbCs TpadiuHUMHM MporpaMaMu Ha 0ararbox I1HIIUX

maTpopMax 1 YacTO BHUKOPHUCTOBYEThCA MJisi OOMiHYy gaHumMu 3 Windows-
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nomatkamMu. Y pas3l BekTopHoi umoctpamii  ¢popmar Encapsulated
PostScript miaTpumMye BUKOpHUCTaHHS TpadiuHUX €JIEMEHTIB, 30€pEeKEHHX SK
WMF.

®opmatr WMF BusiBisieTbes OB 3pydHUM, HIXK, Hanpukian, EPS, xomu
HEOOXI1THO BCTAaBUTHU MAJIIOHKU B JIOKYMEHT, CTBOPEHUIH B TEKCTOBOMY PEIAKTOPI
abo mporpami BepCTKHM, a TMOTIM BHUBECTH WOrO Ha €KpaH MOHITOpa abo
pO3ApYKyBaTU Ha MPUHTEPI, M0 He miaTpumye MoBy PostScript. IIlo cTocyeTnhcs
ceepxnonyssipHoi B Pocii nporpamu Word for Windows kommnanii Microsoft, To,
3a PIOKICHUM BUHSATKOM, OyIb-sKy Trpadiky, CTBOpPEHY B IHIIMX JoAaTKax
(manmpukian CorelDraw), 3pyunime 36epiratu B popmari WMF 1 micas 1poro
nomimard B Word-I0KyMeHT 3a IOIOMOT o0 KoMaHau MeHto Insert-Picture.

[IpoBoastun anamiz HanmomwupeHimmx QopmariB 30epiraHHs BEKTOPHUX
300paxeHb Tpeba 3pOOMTHM BHCHOBOK, IO 3HayHa 4YacTMHa QopmartiB €
IPUBATHUMHU Ta HE OIMHUCAHI, & YaCTUHA BUKOPUCTOBYETHCS HE 30BCIM JIJIsl HALIIOTO
Bunaaxy. Jleski dopmaTu ckiaaHi B 30epiranss, Aeski HE J03BOJSIOTH 30epiratu
pacTpoBi 00’€KTH Yy SKOCTI €JIeMEHTIB ¢aiiny. Ajle HaWTOJIOBHIIIE T€, IO KOJEH 3
dbopmaTiB He J03BOJIsE 30epiraTu aHiMaIliiHl ePeKTH, a OTKe HE IMiJIXOJAUTH IS
Hamux Iiiel. Tomy Oyno OpUMHATO pillleHHS PO3pOOUTH BiIacHUU ¢dopmar
30epiraHHs BEKTOPHHUX 300pakeHb 3 eJIeMEHTaMH aHIMaIIii.

Kpim Toro HeoOxiaHO Ha moyatky (hailay BKa3yBaTH KUIBKICTh CTOPIHOK Ta
PO3IIMPEHHS CTOPIHKH y TOYKaX, a HA MOYAaTKy KOKHOI CTOPIHKH BKa3yBaTH KU
BUKOPHUCTOBYETHCA (DOH.

Tenep OB 1€TaTBFHO PO3IIISTHEMO 3aIPOIIOHOBAHUH (hopMaT 30epiraHHs.

@aiin npencrapiige co00K TEKCTOBUHM (ailyl B SKOMY 3 HOBOIO psJiKa
MO3HAYAETHCSI HOBUH MapameTp abo einemeHT. Po3mupenHs ¢aiiay nponoHyeThCs
3pobut 3 HaszBow «frryckopodeHo Big  Ha3BU  PoO3pOOJICHOT  Tporpamu
FramesRedactor.

@daiin TOYMHAETBHCS 3 BKa3aHHS MPUHAICKHOCTI (Qaily mporpami:

«FramesRedactorv.1.0»
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HactynmHuM mnapameTpoM € BKa3aHHA KUIBKOCTI CTOPIHOK 3
dbpeitMmaMu — MPOMOHYETHCA Y SIKOCTI MPU3HAKY 1ILOTO MapamMeTpy oOpaTH CIOBO B
nepeBo/Ii 3 aHTiichkoi Pages=X, ne X KIIbKICTh CTOPIHOK 3 hpeiiMamu.

Hactymaum napameTpoM Mae 6yTH po3Mip KOKHOTO 300paKeHHSI B TOUKAX,
B SIKOCTI OIKCY HajaMmo mapaMeTpH y BHIJIAI X=XXX||Y=yyy, ae XXX — KiIbKICTb
MIKCEJIB [0 TOPU30HTAMI, YYY — KUTBKICTh MIKCENIB M0 BEPTUKAII 3 PO3ALIBHUKOM
«||» ocKUIbKH 300paXeHHS MOKYTh OyTH 3 PO3MIPOM I10 BEPTUKAJI Ta TOPU3OHTAII
Ha OJIMHUII, JCCATKH, COTHI 1 HABUTh THUCAUI IMIKCENEH, a OT)KE MU HE 3HAEMO SIKY
came KUIbKICTh 3HaKiB HaM Oyne Tpeba 3aisiTH i 30epiraHHs PO3IIKUPEHHS IO
KOXHIH X BiceH.

Jlai mepexoIMMo JI0 OMKCY KOKHOI OKPEMO1 CTOPIHKH.

[lepmiuM mapamMeTpoM CTOPIHKHA € 1i HOMEp — BKa)XXeMO 3 aHIIIHCHKOTro
nepexinany PageNumber=XXX, ne XXX HoMmep cTopiHku. Tpeba 3a3HaYUTH, IO
HOMEp CTOPIHKM HE MOXKE MEPEeBHILYBaTH 3arajibHy KUIBKICTh CTOPIHOK, 1HAKIIIE
(haiin BBaXKa€THCS MOIIKOIXKEHUM.

Hactynnuii nmapametp (OH CTOpPIHKM — HOrO MPOMOHYETHCS 3POOUTH 3
nepeBoIoM 3 aHrmiicbkoi BackgroundType=BType npu misomy mapamerp BType
MOJK€ TPUIMATH HACTYITHI 3HAYCHHS:

- None;

—  Color,;

—  Gradiet;

—  Rastr.

JIpyruMm mapaMeTpoM Iicis PO3AUIBHHKA «||»BKa3yIOThCS IapameTpH
oOpaHoro TUIy.

Jlist None — po3AiibHHK Ta APYTUMA MapaMeTp BiJACYTHIM.

Jns Color Bkaszyerbest ColorCode=RRGGBB, ne RRGGBB kox koibopy y
246itTHomy popmati RGB.

Jlns Gradiet Bka3yeTbcsi MOYaTKOBa TOYKA 3 MOYATKOBUM KOJILOPOM Ta
KiHIIEBa TOYKa 3 KIHIIEBUM KOJbOPOM:

—  BeginX=XX — noyaTkoBa KOOpJHHATA 10 TOPHU3OHTAII;
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— BeginY=YY - noyarkoBa KoOpWHATa [0 BEPTHKAJI,
—  BeginColor=RRGGBB - nouarkoBuii Koip;
—  EndX=XX - kxiHIIeBa KOOpAUHATA IT0 TOPU3OHTAII;
—  EndY=YY - xiHneBa koopJuHaTa 1o BEpTUKAJI,
—  EndColor=RRGGBB - kiHueBuii Komip.
Bci i mapameTpu po3IiIsIFOTHCS PO3IUTBHUKOM «||».
Jnsa Rastr Bka3yemMo pO3MIIIEHHS pacTpPOBOTO 300pa)KEHHSHA JTUCKY
KOMIT F0Tepa, HOT0 SICKPaBICTh Ta KOHTPACT BIIHOCHO MTOYaTKOBOTO (haiiy:
— ImgLocation = “posranryBanus daiiny”;
—  Brightness = 90%;
—  Contrast = 120%.
Jami

napaMeTpamH Ui CTOPIHKH ITOKHU Mporpama He 3Haiae mapamerp «PageNumbers,

B SKOCTI TapaMeTpiB 3alUCYIOThCS BEKTOPHI €JIEMEHTH 3a
110 Oyzie Mo3HayaTH HACTYMHY CTOPIHKY.

JIns mpOCTOTH PO3YMIHHA CTPYKTypH (aitny Oyjo NpUMHATO pPIllICHHS
BKa3yBaTH Ha3BU €JIEMEHTIB Ta iX mapaMeTpH Tak, sSIKk BOHU BKa3yIOThCS Yy cepeni
po3pobku Delphi y Tux Bumagkax, KOJH 1€ MOXJIHMBO. TaOJHIsI BEKTOPHHUX

€JIEMEHTIB 3 MapaMeTpamMu BKa3aHa (1uB. Ta0:1.3.1).

Tabmuus 3.1 — Ilepemik BEKTOPHUX €IIEMEHTIB 3 IMapamMeTpamu, IIo

30epiratoThCs y po3poOiieHi CTpyKTypi aitiy.

Hasga [lo3naueHHs [TapameTpu Im’s
[Ipsima minis Line (X1, Y1, X2,Y2) LN P N
Crpinouka Arrow (Type, X1, Y1, X2,Y2) AR P N
TpuxkyTaHK Triangle (X1, Y1, X2,Y2, X3,Y3) TR_P_N
YoTupukyTHUK quadrangle (X1, Y1, X2,Y2, X3, Y3, X4, QU P N

Y4)
Emninc Ellipse (Xc, Yc, Xa, Ya, Xb, Yb) EL P N
CexTop Sector (Xc, Yc, Xa, Ya, Angl,Ang2) SC_P_N
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[Tponosxenus Tadbmwmii 3.1

Hasga [lo3naueHHs [TapameTpu Im’s
Kpusa ninis CurvelLine N, array [1..N] of Sector CL_P_N
bararokyTHUK Polygon N, array [1..N] of Point PL_P_N
Texcr TextXY (X, Y, Font, Size, Style) TX P_N

KpiM TOro KOXHOMY €JIE€MEHTy MPHUCBOIOETbCS BJIAacHe IM’S, MIO
CKJIQJIA€ThCS 3 JIBOX JIITEP, HOMEPY CTOPIHKMA Ta MICHS MIAKPECICHHS HOMEpY
TaKOTO €JIEMEHTY Ha CTOPIHIII.

JloaTKOBO JUIsl KOKHOTO BEKTOPHOTO €JIEMEHTY JOAA€ThCS MapaMmeTp, 110
XapaKTepu3ye WOro KOIip Ta TOBIIMHY JIHII:

—  FigureColor=RRGGBB - xouip ¢irypu;

—  Thikness=3 — tomuHa niHii Girypu B TOUKax.

SkiIo Ha CTOPIHIII TPHUCYTHS aHIMaIlis IMICJsl BKa3aHHS BCIX €JIEMEHTIB
BKa3y€eThCs KIIIOYOBE cI0BO Animation.

Jlaini Uit KO’KHOTO eJIeMEeHTa, 110 Ma€ aHIMAaI[il0 BKa3yeTbCs MOTo 1M’s1, THII
aHiMallli, yac MporpaBaHHs aHIMallli, HOMEp aHiMaIlll 0 MOPSAKY Ha JIUCTI.

Tunu animartii Ta ix mo3Ha4YeHHs y haii:

—  macmra0yBanus — Scaling;

—  pyX MO 3a/aHiil Tpaexktopii —raectory;

—  obeprauns — Rotation;

—  TOsBa 4epe3 3aJlaHuii uac — Appereance,

—  3HUKHEHHS 4yepes 3amaHuii uac — Disappereance.

Hanpuknan: EL_2_1||Scaling||2.3||5.
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3.2 HanucaHHA KOAY NPOrpamMM 1o po3MillleHHIO eJIeMeHTIB

B po004YOMY MOJIi MpOrpaMu

Konu nporpamy ciij BUBeCTH Oyab-sKy 1H(QOpMAII0 Ha €KpaH JMCILIES,
omnepaiiiina cucrema WindowsHamae ili B CBOE PO3MOPSKEHHS BIKOHHO-
opieHTtoBany rpadikom. lle o3nagae, mo kokHa Gopma (K, BTIM, 1 PsSa 1HIIAX
00'€KTIB) pO3TISAAETHCS K MOBEPXHS JIJIs1 MAJTIOBAHHSI — MTOJIOTHO (canvas).

Komu B dopmi mnpoBoauthcss moOyaoBa MajlOHKa, TO BHUBEJCHE
300pakeHHsT 00Pi3a€ThCS MO ii Kpasix, TOOTO BUBOASTHCS TUTHKU T1 MOTO YaCTHHH,
K1 MOMIIIAIOTHCS HA TTOJIOTHO BikHA. Takuii mijaxiJl rapaHTye, 110 BUCHOBOK OJTHIET
nporpaMu He 3a4enuTh KIIEHTCHKOT 00JIacTl IHIIMX JOJATKiB, HA YOMY, BJIACHE 1
IPYHTY€ThCS BiIKOHHA cuctema Windows.

3a TOYKYy BIJJIIKY KOOPJMHAT Yy BIKHAX MPUUMAETHCA JIIBUN BEPXHIA KYyT
HOTO KIIIEHTCHKOI 00J1acTi, 0OMEXEHOI paMKOiO (TOOTO siIkpa3 Ti rabapuTtu, 10
BioOpaxkarotbcsi BiactuBocTsiMu  ClientHeight 1 ClientWidth). Jns  iHmmx
€JIEMEHTIB, 110 MAIOTh MOJIOTHO JIJI MaJFOBaHHS, MOJIIOHOI paMKH MOXe 1 He OyTH
— B TAaKOMY BHITQJIKy paMKaM{ TaKOTO BIPTYaJbHOTO TMOJIOTHA BUCTYIAIOTh MEXKI
o0'ekra.

Jns  OGarateox  eneMeHTiB  iHTepdeiicy B WindowsgonaTkax
BUKOPHCTOBYETHCSI KOMIIOHEHTH, 3acHOBaH1 Ha kiaci TWinControl, mo € nmpsmum
CHAJKOEMIIEM Bxke posrjsiHyToro Hamu kjacy TControl. Ane 0Oe3miu 1HIIHUX
BI3yaJbHUX KOMIIOHEHT NOXOJATh BIJ 1HIIOTO WOro CHAJKOEMIST — KIacy
TGraphicControl, 1o € OUTbII MPOCTUM 1 MalOTh TaKy BIACTUBICTb, ik Canvas, 3a
JIOTIOMOT'0OI0 SIKOTO MOHa B OyKBaJIbHOMY ceHcl mamoBatd B Windows.OO0'ekT
Canvas iakancymoe B co01 Bzaemoito 3 Windows GDI (Graphic Device Interface
— iHTepdeiic rpadiyHOTO IPUCTPOIO).

VY psaay 00'exTiB 3 0i0i0TeKH BidyaabHUX KoMoHeHT Delphi e BiacTuBicTh
Canvas, sika Hajae MPOCTUH HUIAX IS MaaoBaHHs Ha HuX. Lli 00'extu — TBitmap,
TComboBox, TDBComboBox, TDBGrid, TDBListBox, TDirectoryListBox,
TDrawGrid, TFileListBox, TForm, Tlmage, TListBox, TOutline, TPaintBox,
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TPrinter, TStringGrid. Canvas € B cBOI0 4epry 00'eKToM, 1m0 00'eTHy€E B
co01 moje aysa MamroBaHHs, oiBelb (Pen), kucte (Brush) 1 mpudt (Font). Canvas
BOJIOJIIE TakoX psigoM rpadiuamx metoniB: Draw, TextOut, Arc, Rectangle 1 iH.
Mu BUKOPHCTOBYEMO B Hatii porpami 00’ekt Tlmage 3 im’sim Image_ForDraw
KWW OyJIO0 ONTMCAHOIIPU PO3po0Ill iHTEpdEiCy.

YV r1abmumi 3.2 HaBemeHl OCHOBHI  BJACTUBOCTI Ta  METOIU
koMrioHeHTaCanvas i MaTtoBaHHS

Harmoro nmporpamoto kpim aHimariii nependauyeHo MajitoBaHHSI 8 OCHOBHHX
€JIEMEHTIB, JIOJIaBaHHSA TEKCTY 3 PI3HUM KYTOM Ta OpIEHTAIll€l0 Ta BCTaBKa
pacTpoBOro 300paKEeHHS.

PosriasHeMo okpeMo CTBOPEHI B MPOIECi BUKOHAHHS JTUTIJIOMHOTO TIPOEKTY
JUTSI TIOTO METOJIU 3 OITMCOM 3aCTOCOBAHMX 1IHCTPYMEHTIB.

[TepuiM HAUTIPOCTIIIIUM €JIEMEHTOM € TpsIMa JIiHiA, SIKY KOPUCTYBad MOXKE
HaMaJIIOBaTH Ha IOJi. 3p03yMiJI0, IO JIJIS LbOTO Kpallle BChOI0 BUKOPHUCTOBYBATU
meron LineTo.

KopuctyBau st modarky MajlOBaHHS MpPsAMOi JIiHII 0OMpae MEHIO 3

OCHOBHHMMH (irypaMu Ta MIKTOrpaMy 3 mpsiMoro (auB. puc.3.7)

Pucynox 3.7 — Bubip npsmoi miHiil 1151 MaTtoBaHHS

Jlam Ha poOouiii 00iacTi KOPUCTYBad KypCOPOM BKa3y€ TOUYKY MOYATKY
JHIT Ta HATHCKAE JIIBY KHOIKY MHIII, MPU IIbOMY MIPHU MEPEMIIICHHI Kypcopy A0
HOBUX KOOPJAMHAT TOYKH MAIIOETHCA MpsMa JIiHIs. SIKIIO KOpUCTYBad BiJIyCKae

JIBY KHOTKY MUIIII JIiHIS 3aJMIIAETHCA HA TOJI JUIsl MaJIfOBaHHA. SIKIIO Tij 4dac
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MaJIOBaHHS KOPUCTYBay HATHCKa€ MpaBy KHOMKY MHUII HaMajlbOBaHA

JIIH1A 3HUKAE.

Taomurs3.2 — BinactuBocTti 1 metoau 1 Canvas

Brnacrusicts | Tum 3Ha49eHb 200
Omnuc
(MeTox) napameTpu
_ Hanae noctyn k Oyab-sKOMY MIKCEIIO XOJICTY,
Pixels Marpuns TColor _ . .
00 Ai3HaTHUCS a00 3MIHUTH HOTO KOJIIp
Pen TPen BrnactuBocTi nepa 1t KpecaeHHs JIHIN
BractuBoCTI TIeH3/IMKA 17151 3aIIOBHEHHS
Brush TBrush o .
BHYTpIIIHIX 00Jy1acTeit Gpiryp
Font TFont BnactuBocTti mpudyta 1715 BUBOAY TEKCTY
MoveTo X, Y: Integer BcTanoBmtoe moTo4yHy Mo3uIliro nepa
_ [IpoBOAUTS J1HIIO BiJl TOTOYHOI MO3UIII 10
LineTo X, Y: Integer
BKa3aHOI1
X, Y: Integer, BuBoauTh 3a1aHuii TEKCT, HOYMHAIOYH 3
TextOut

const Text: string

BKa3aHUX KOOpAUHAT

Mautoe mpsSIMOKYTHHK BKazaHuX po3MipiB. Koip

X1,Y1, X2,Y2:
pPaMKH BU3HAYAECTHECA TIOTOYHHUM 3HAYCHHAM
Rectangle Integer ado Rect: . _ .
BJIaCTHUBCT1 Pen, a KOJI1P 3aJIMBKU — BJIACTUBICTIO
TRect
Brush
Marstoe enirnc, BIUCAHUHN Y PSIMOKYTHUK
X1,Y1, X2,Y2: o .
] BKa3zaHuXx po3mipis. Kosip paMku BU3Ha4a€eTHCA
Ellipse Integer a6o Rect: , .
ITIOTOYHHUM 3HA4YCHHAM BJIACTHUBOCTI1 Pen, a KOJIp
TRect .
3aJIMBKH — BJIACTUBICTIO Brush
Points: array of
Polygon Maitoe 6araToKyTHHK 110 BKa3aHUM BepIIHHAM

TPoint
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[TponmoBxenHs Tadmmii 3.2

Brnactupicte | Tun 3naueHs abo
Omnnc
(MeTo) napaMeTpu
_ Points: array of Mauttoe JamMaHyro JUHHIO, 10 3’ €JHaHa
PolyLine _
TPoint BKa3aHHUMU TOYKaAMHU
BuBoauth rpadgiune 300pakeHHs, MOYMHAIOUN
X, Y: Integer,
Draw _ | BlA BKa3aHUX KOOpAMHAT (B1IHOCHO JIIBOTO
Graphic: TGraphic
BEPXHBOT'O KyTa)

i A1i BUKOHYIOTbCS HACTYITHUM YHHOM:

1) Ilicns BuOOpy mpsMOi JiHII KOpHUCTyBadueM — Trjo0ajbHa 3MiHHA
FigureSelected:=true Ta FigureType:=1, mo o3Ha4yae, MO KOPHUCTyBa4 OOpaB
Girypy Aasis MadroBaHHs Ta 1€ (irypa nepuioro TUIy;

2) Yekaemo Ha nmoairo OnMouseDown komnonenTa Image_ForDraw;

3) B 00po6HUKY mofii mepeBipsieMo mob Oysia HAaTUCHEHA came JiiBa
kHonka wmwumi Button=mbLeft ockinmpku Ta cama moxis OyAe BHKJIHMKATH
MPUTIMHEHHS MaJIFOBAaHHSI JIIHIT KOJIM BOHA 0YJ1€ BUKJIMKATHUCH NMPABOIO KHOIKOIO;

4) 3amam’sitoByeMo koopamaatu mumii (LineBeginX, LineBeginY),
BCTAHOBIIIOEMO TIO3MIlI0 mepa wMerogoM MoveTo B TI  KoopAMHATH Ta
BCTAHOBJIIOEMO II100abHY 3MiHHY DrawLineBegin:=true;

5) Axmo ne BimOymack moxmist OnMouseUp Yu mMmOBTOpHO HE
BimOyace moais OnMouseDown 3 mapamerpom Button=mbRight — o06poosemo
nogiro OnMouseMove B skiii 3 mouatkoBux koopaumHat (LineBeginX,
LineBeginY) BcraHoBHBIIM MO3HIIIIO Iepa MeTogoM MoveTO, BUKOHYEMO METOJ
LineTO B MOTOYHI KOOpPJMHATH MHWIII MpPU [IbOMY BUAAJSIOUI JIiHIIO, MO0 Oyna
HaMaJIbOBaHa B TIOMIEPE/THIX KOOPIMHATAX;

6) JSkmo  BimOyisace momis  OnMouseDown 3 mapamerpom
Button=mbRight, a6o 6ys0 obOpaHo iHmty dirypy ais MamoBaHHs, a00 MpoBeIcHA

1HIIA i1 3 SKUMOCh MEHIO— BHJAJISIEMO JIIHIIO Ta POOMMO CKHJI KOOPJWHAT
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nodatky B . BinmoBinHo 3aHym0eMo ab0 BiMOBITHO MEPEMUCYEMO YyCi
3MIHHI O3HaKH.
Hactynaum eneMeHTOM € MaitoBaHHs JIiHIT 31 cTpigoukoro. KopucryBau

o0Oupae MEHIO 3 OCHOBHUMH (hirypamMu Ta MIKTOTpamy 3 BiJAMOBIIHOIO JIIHIEIO (JIUB.

puc.3.8).

Pucynok 3.8 — BuOip niHii 31 CTP1I0YKOO JJ1s1 MaTIOBaHHS

3 TOYKH 30py BEKTOPHOTO MAJIFOBAHHS JIiHIS 31 CTPUIOYKOIO 11€ MpsMa JiHis
Ha OJIHOMY YM Ha 000X KpasX MPUCYTHIH TPUKYTHHUK, a OT)KE JIoTiKa poOoTH Oy1ie
1ICHTUYHA SIK 1 Y BHUIAJIKy MPOCTO 3 MPSIMOIO JIIHIEIO 3 PI3HUIEIO B TOMY, L0 Ha
MoYaTKYy 1 B KIHIII IT1€7 JI1HI1, 200 TUIBKU B KIHIII (SIKILIO 3 OJTHIEI0 CTPIJIOUYKOI0) Oy1e
IpPOMaJIbOBAaHO TPUKYTHHK 3a JIOTIOMOTO0 Merona Polygon B sikocTi mapameTpiB y
SAKOTO0 OyJie MaCUB 3 TPbOX TOUOK.

Hacrynmaum rpadgiyHuM eneMeHTOM € TpUKyTHHK. [ #oro BuOOpy
KOpHCTYyBau 0OMpae MEHIO 3 OCHOBHUMU (PirypaMu Ta MIKTOrpamy 3 TPUKYTHUKOM

(muB. puc.3.9).

i

Pucynok 3.9 — BuOip TpuKyTHHKA JJIs1 MaJTIOBaHHS

Jlorika po6oTH po3p00JIeHOT TporpaMu MPU MaTIOBaHHI TPUKYTHUKA JEIIO0

CXOka Ha MaloBaHHs mpsMoi JiHil (0OpoOasiemo mnoxii OnMouseDown,
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OnMouseUp, OmMouseMove). BigmiHHICTh TOJSITA€ B TOMY IO TIPU
BUOOpP1 MepIIoi TOYKKM KOPUCTYBau HATHUCKAE JIIBY KHOIKY, IPU BUOOPi Jpyroi
TOYKM HABIAKW BIJAMYCKA€ JIIBY KHOMKY 1 MpH BHOOP1 TPEThOi TOYKH 3HOB ii
HATUCKA€ Ha JEsIKUW 4ac. SIKmo mijg 4ac BUKOHAHHS SKOiCh 3 IUX i Oyra
HAaTUCHEHA MpaBa KHOIKa Jii BIAKATYIOThCS Ha OaHy Hazal. Komu orpumani Bci
TPU TOYKU BEPUIMH OYAYy€EThCs MOJIroH MeToaoM Polygon B sikocti mapaMeTpiB y

AKOT0 OyJie MacCUB 3 TPbOX BKa3aHUX BEPUIMH.

procedure Triangle(pol: array[1..3] of TPoint);

begin

pol[1].x :=10;
pol[1] .y :=50;
pol[2]-x := 40;
pol[2].y := 10;
pol[3].x :=70;
pol[3].y : = 50;

Forml.Canvas.Polygon(pol);
end;

Jlns  BuOOpY  MOXIJIMBOCTI  MajJlOBaHHS  4YOTUPUKYTHUKA  (pomOa,
NpsIMOKYTHHUKA, KBajpara, Tpamelii — B 3aJIeHOCTI BiJ] MapameTpiB CTOpIH Ta
KYTIB) KOpHUCTyBau oOMpae MEHIO 3 OCHOBHUMH (irypamMu Ta MIKTOrpamy 3

NPSIMOKYTHUKOM (1uB. puc.3.10).

Pucynok 3.10 — BuGip 4oTUpUKyTHUKA J1JI1 MAJIFOBaHHS




46

Jlorika poGoTu po3pobieHoi mporpaMd TMpU  MalllOBaHHI
YOTUPUKYTHHKA TIOBTOPIOE AITOPUTM MaTIOBAaHHS TPUKYTHHUKA (00poOIIsieMo Toii
OnMouseDown, OnMouseUp, OmMouseMove). BigMiHHICTB HOJISTae B TOMY, IO
npu BUOOP1 YETBEPTOi TOUYKM BIAIMYCKAE JIBY KHOMKY. SIKIIO MiJ 4yac BUKOHAHHS
AKOICh 3 IIUX A1l OyJia HaTHUCHEHA MpaBa KHOMKA /i1 BIAKATYIOThCS HA OJAHY Hazaj.
Koy oTprMaHi BCi YOTHPU TOYKH BEPIIUH OYyIyeThCs MOJIroH meromom Polygon

B SIKOCTI TapaMeTpiB y SIKOTO OyJe MacKB 3 YOTUPHOX BKa3aHUX BEPIIKH.
Jl1s1 BUOOpY MOKIIMBOCTI MajIFOBaHHS eJjirca (eirnca, KoJjia sik IpUBaTHOTO
BUIAJIKy — B 3aJEKHOCTI BiJ[ MapaMeTpiB CTOPIH) KOPUCTYBad OOMpAE MEHIO 3

OCHOBHUMHM (irypamu Ta mikTorpamy 3 efirncom (puc.3.11).

= 0

Pucynok 3.11 — BuGip eninca st MatOBaHHS

OCHOBHUM €JIEMEHTOM MPOTPaMHO1 peaiizallii MadtOBaHHs eJirca € 3BICHO
nporeaypa Ellipse. Onnak tpeba 3a3HaunTH, M0 y HAC B Iporpami mapamerpu
eNinca 3aJaloThCs Ha TMPSIMOKYTHHKOM B KM 1€ €JiIC BOHCaHO, a TpbhOMa
KOOpAMHATAMHU:

—  KOOpPJMHATH LIEHTPY;

—  KOOpJMHATH BEPUIMHH BEJIMKOI HaMiBBICI;

—  KOOpJWHATH BEPIIMHH MaJIOi HAMIBBICI.

Ile 3poOneHo s 3pydHOCTI poOOTHM KopucTyBaua. Kosm kopuctyBau
oOvpae MaJlOBaHHS €JIINCYy BIH OJpa3y BKa3zye Ha MOJ1 KOOPJIWHATY ILEHTPY
pO3TalllyBaHHS Ta HATUCKA€ JIIBY KHOIIKY, MOTIM BKa3zye€ KOOPIMHATY BEPUIMHU
BEJIMKOT HAaIlBBICI HATUCKAaE JIIBY KHOIKY 1 Ha OCTaHOK OOMpae KOOpJIUHATY

BEPIIMHHU MaJIOi HaIlIBBICI.
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[licms BBemEHHS KOPUCTyBadyeM IUX JI@HUX Tporpama
nepepaxoBye IMapamMeTpu, 00 BKazaTH iX Yy BUIUIAI €lirca, M0 BIHUCAHUK Y
IPSIMOKYTHHK — OCKIUJIBKH 11e cTaHaapTHa ¢yHkitis Delphi.
Jlist BHOOPY MOKIIMBOCTI MaJIFOBaHHS CEKTOPY eirnca (CeKTopy edirmca,
CEeKTOpYy KoJjia K NMPHBATHOIO BUIIAJKy — B 3aJIEKHOCTI BIJl MapaMeTpiB CTOPIH)
KOpHUCTyBau OOMpae MEHIO 3 OCHOBHUMH (pirypamMu Ta MIKTOrpamy 3 CEKTOPOM

enirca (puc.3.12).

Pucynoxk 3.12 — BuGip ayru abo yacTuHU eirnca Jjis MajJtoBaHHS

Kpecnenns nyru BHUKOHye MeTon Arc, IHCTPYKIIS BHUKIUKY SIKOTO

B3arajJJbHOMY BI/IFJIH)Ii BUIIA4A€ TAKUM YHHOM:

Canvas .Arc (x1,vyl,x2,vy2, x3, y3,x4,y4)

ne:xl, yl, x2, y2 — mapameTpu, 1o BU3HAYAOTh €TINC (KOJ0), YaCTHHOK SKOTO €
BUKPECIIOIOTH AYTa;

X3, y3 — apaMeTpH, 10 BU3HAYAIOTh MIOYATKOBY TOUYKY JYTH;

x4, y4 — mapaMeTpH, 10 BU3HAYAIOTh KIHIIEBY TOUKY JIyTH.

ITouaTkoBa (KiHIIEBAa) TOYKa — II€ TOYKA IEPETHHY KOPIOHY ejirnca i
MpsIMOi, TIPOBEACHOI 3 LEHTPY eJIilica B TOUKY 3 KOOpAUMHATAaMU X3 1 y3 (x4, y4).
Jlyra BHKpPECIIO€ThCS MPOTH TOJAMHHUKOBOI CTPLIKM BiJ MOYATKOBOi TOYKH JO
KIHIIEBOI.

Komip, ToBIIMHA 1 CTUIB JIiHI, IKOIO BUKPECIIOETCS Iyra, BU3HAYAIOTHCS

3HAYCHHSIMH BJIAaCTUBOCTI Pen moBepxHi (canvas), Ha SKy BUKOHY€EThCSI BUCHOBOK.
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Jlis BUOOpPY MOKIMBOCTI MajlOBaHHS KPHUBOI JiHIT (JiHIT, 110
CKJIQIA€ThCSL 3 0aratboX CEKTOPIB ENINCIB Apyra KOOpPAWHATA SKUX 3aJa€ThCS Y
BUTJISI/II TOYKH TPAEKTOPIi) KOPUCTYyBad 0OMpae MEHIO 3 OCHOBHUMH (irypamu Ta

HiKTOTpamy 3 KpUBOIO JdiHi€ro (puc.3.13).

Pucynoxk 3.13 — BuOip ckiagHoi KpUBOi JTiHIT 17151 MaJTFOBaHHS

Jlns manmroBaHHs KpuBOi be3be nmoauisiemo inTepBai Mk P1 1 P2 Ha kinbka
BIJPi3KiB (iX KIJIBKICTh BIUIMBA€ HAa TOYHICTh BIATBOPEHHS KpUBOi, 3 — 4 TOYKHU
IIJIKOM JOCTaTHBO), MOTIM B ITUKJII CTBOPIOEMO MAacHB TOUYOK, BUKOPHUCTOBYEMO
omucaHy Bullle Ipoueaypy 3 napamerpom t Big 0 g0 1 1 MamoemMo naHuUl MacuB

TOUYOK, BUKOPUCTOBYIOUU (yHKIiI0 polyline ().

PBezierPoint = "TBezierPoint;

TBezierPoint = record
X, Y: double; /I ocnosnuii eyzon

X1, YI: double; // risa konmponvna mouxa
Xr, Yr: double; // npasa konmponvna mouxa

end;

P1 ta P2 - n1Bi Touku TBezierPoint, po3ramosani mix 0 u 1:
xomu t=0 X=P1.X, Y=P1.Y; korga t=1 X=P2.X, Y=P2.Y;

procedure BezierValue(P1, P2: TBezierPoint; t: double; var X, Y: double);
var

t sq,t cb, rl, r2, r3, r4: double;
begin
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tsq:=t*t;

t cb:=t*t sq;
ri:=(1-3*t+3*t sq-t_ch)*PLX;
r2:=(3*t-6*t sq+3*t _cb)*P1LXr;
r3:=(3*t sq-3*t _ch)*P2.XI;
r4 :=(t_cb) * P2.X;
X:=rl+r2+r3+r4;
ri:=(1-3*t+3*t sq-t ch)*PLY;
r2:=(3*t-6*t sq+3*t _cb)*P1.Yr;
r3:=(3*t.sq-3*t _cb)*P2.YI;
r4 :=(t_cb) * P2.Y;

Y :=rl+r2+r3+r4;

end;

Jlnis BUOOpY MOXIJIMBOCTI MaliOBaHHS 0araTOKyTHUKa (3aMKHEHOI (irypu,
10 Mae€ O1IbIIE T’ ITH BEPIIMH) KOPUCTYyBad 0OMpae MEHIO 3 OCHOBHUMU (irypamu

Ta MIKTOrpamy 3 6araTokyTHUKOM (puc.3.14).

Pucynox 3.14 — Bubip 6aratokyTHHKa JJIs1 MaJTIOBaHHS

Merton polygon Bukpeciroe 0araToKyTHUK. SIK mapameTp METoJA OTpUMYe
macuB Tumy TPoint. KoxkeH eneMeHT MacuBY MpeacTaBiisie cOOOI03amuc, mous (X,
y) AKO1 MICTATh KOOpPJAWHATU OJHIET BepminHU OaratokyTHuka. Metoa Polygon
BUKpECITIOE O0araTOKyTHHUK, MOCIIOBHOMOEAHYIOUN MPAMUMU JIHISIMH TOYKH,
KOOpPAMHATU SIKUX 3HAXOASATHCS B MAaCHBI, MEPILy 3 JIPYroro, APYry 3 TPEThOIO,

TPETIO 3 YeTBEPTOIO 1 T. 1. [10TIM3'€AHYIOTHCSL OCTaHHS 1 Mepila TOYKH.
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Komip 1 ctunb KopAoHy OaraToKyTHHKa BH3HAYaIOThCS
3HAQYEHHSIMH BiacTUBOCTI Pem, a IBeT 1 cTviIb 3aIMBKH 00J1aCTI, 0OMEKEHOI J1HIEIO
KOPJIOHY, - 3HAUYCHHSAMHU BJIacTUBOCTI Brush, nmpuyomy oGnacte 3adapOboByeThCs 3
BUKOPHUCTAHHAM MMOTOYHOT'O KOJIBOPY 1 CTHIIIO KHUCTI.
VY tabmumi 3.1 OyJio HaBEIEHO MEPENTiK BEKTOPHUX €JIEMEHTIB 3 BKa3aHHSIM
iX TUIIIB Ta MmapameTpiB mpu 30epiranui y ¢aini. besnepepsHi 30epiranns B ¢aiin
pPOOUTH 0 CKJIAHO, OCOOJIUBO IMPH MPOBEACHI KOPUCTYBAaueM 3MiH — MPOMDKHI
CTaHU 30epiraroThcs y podbouux eemMeHTax Tumy record.
[Iporpamoro mnependadeHO aBTO30EpEKEHHS MaHUX pa3 Yy BHU3HAUCHUU
HaJalmTyBaHHIMU 4dac. s Toro, mio6 aBTo 30€peKeHHS HE 3aiMalio 6arato Jacy
BOHO mnpoBoauThes y dopmati JSONy BUTISAI OJHOTO JOBroro psjka B (aiii

Autosave.fra, 1o 3HaX0AUTHCS Y OCHOBHIN TUPEKTOPIi IpOrpamMu.

3.3 Bubip TuniB animauii Ta MeTojiB iX BiioOpaxeHHs

B nporpami nponoHyeThCsi HACTYNHUM MEpeiK aHIMalitHUX e(eKTIB:

—  MacmTaOyBaHHS;

—  PyX IO 3a/laHiil TPAEKTOPII;

—  obepraHHs;

—  1osiBa 4Yepe3 3aJaHHM Yac;

—  3HUKHEHHS 4Yepe3 3aJaHuM Jac.

MacmtabyBaHHsT TIPEICTaBIII€ COO0I0 3MiHY pO3MipiB (irypu 6e3 3MmiHU

dbopmu(aus. puc.3.15).
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Pucynok 3.15 — IIpuxnazn aniMaiiii «macimtaOyBaHHs» Ha MPUKIAAl €TITCY

[lapameTrpamu aHiMallii TUITY «MacIITA0yBaHHS €:

—  TOYaTKOBHH Koe(]ilieHT BIIHOCHO MapaMeTpiB Hirypu;

—  KIHIEBUH KOEPIIIEHT BIIHOCHO NapaMeTpiB Girypu;

—  KUIBKICTh Yacy 3a sKui Oyze MpoBOJUTHCS MacIITaOyBaHHSI.

Pyx mo 3amaniéi TpaekTopii mpencrapisie codbo pyx 3aaaHoi Girypu 1o

BKa3aHHUX KOPUCTyBaueM Toukax (puc.3.16).

Pucynoxk 3.16 — Ilpuxnaa aniMaiiii «pyx mo 3ajaHiid TpaekTopii» Ha MPUKIaIl

eIirney
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[TapameTpamu aHiMallii TUITY «pyX IO 3aJaHiil TPAEKTOPIi» €:
—  MAacHB TOYOK TPAEKTOPii pyXy;
—  KUIBKICTB 4acy 3a sIKui O0yJie MPOBOJUTHUCS PyX MO BKa3aHUM TOUYKaM.
OOGepranHs mpeacTaBisie coO00 pyxX 3amgaHoi (GIrypu BiTHOCHO CBOTO

LIEHTPY Ha BU3Ha4YeHui rpaayc (puc.3.17).

(o

Pucynok 3.17 — [Ipuknan animariii «o0epTaHHs Ha MPUKIIAAL €ITICY

[Tapametpamu animarii Tuny «O06epTaHHD» €:

—  KYT Ha sikuil Tpeda rnosepuytu Qirypy;

—  KUIBKICTB 4acy 3a sIKui OyJie MpOBOUTUCS TTOBOPOT.

«IlosiBa depe3 3amaHuil Yac» MPENCTaBIslE TOCTYINOBE IiABUILECHHS
KOHTPACTHOCTI 3aJ1aHO01 (DIrypH BiJl HYJIS 10 BCTAHOBJIEHOT IIPH 1 CTBOPEHHI.

[Tapamerpamu animanii Tumny «IlosiBa uepes 3aganuii yac €:

—  KUIBKICTh qyacy 3a SKUAN Oyne T1JIBUIITYBaTUCH
KOHTPACTHICTh.«3HUKHEHHSI 4epe3 3aJaHhil dYac» TMPEICTaBs€ TIOCTYIOBE
3HIKEHHS KOHTPACTHOCTI 3aJaHOi (Irypd 10 HyJsS BiJ BCTAaHOBIEHOI MpH ii
CTBOPEHHI.

[TapameTrpamu aHimalli Tuny «3HUKHEHHS Yepe3 3aJaHuil yacy €:

—  KUIBKICTh Yacy 3a sIKui Oy/e MiJBUIIyBATUCh KOHTPACTHICTb.
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3.4 HanucanHs  Koay MporpamMm JAjds  BHUKOHAHHSA

aHiManiiiHUX e(eKTIiB

Jlis mporpaMHOi peanizaiii KOKHOTO THMY aHiMalli Oyiu 3acTOCOBaHI
pi3H1 IIporpaMHi eeKTH.

Amnimanis  «MacmtabyBanHs»y B Iporpami  peaii3yerbcs — uepes
nepeManioBaHHa (irypu abo uepe3 30epexkeHHS okpemoi ¢irypu B dopmari
PNG(ockinpku 1€l ¢dopmaT A03BOJISIE  3ajguinaTd  mpo3opuMm  ¢GoH) 3

BUKOPHUCTAHHAM (DYHKLIT pO3TATryBaHHS pacTPOBOTO 300pakeHHS.

function CalcPictureRect(PlaceRect : TRect; PictureWidth, PictureHeight : Integer):

TRect;
var
aCoeff : Double;
begin
if PlaceRect.Bottom - PlaceRect. Top <=0 then
Result := Rect (0,0, 1, 1)
else begin
{ scale image }
aCoeff := PictureWidth / PictureHeight;
Result := Rect (0, 0,
Min  ((PlaceRect.Right - PlaceRect.Left), Trunc ((PlaceRect.Bottom -
PlaceRect.Top) * aCoeff)),
Min  ((PlaceRect.Bottom - PlaceRect.Top), Trunc ((PlaceRect.Right -

PlaceRect.Left) / aCoeff)));

{ centering Result Rect }
OffsetRect (Result, ((PlaceRect.Right - PlaceRect.Left) - Result.Right) div 2,
((PlaceRect.Bottom - PlaceRect.Top) - Result.Bottom) div 2);
end;

end;

procedure TForml.FormResize(Sender: TObject);
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begin
Imagel.BoundsRect = CalcPictureRect (Imagel.Parent.ClientRect,
Imagel.Picture.Width, Imagel.Picture.Height);

end;

AHIMaIlIST «pyX M0 3aJaHiid TPAaeKTOpii» B Mporpami peaidyeThCcsi uepes
nepeMatoBaHHs GIrypu 3 MEHTPOM Ha MPSAMHUX, 5Kl 3’€IHYIOTh TOUYKH TPAEKTOPIi

BKa3aH1 KOPUCTYBAuEM.

FillRect(clipRect);
for i:=0 to umcno_touek_tpaekropuu-1 do
begin

Canvas.Ellipse(x[i]-2, y[i]-2, x[i]+3, y[i+3];
Application.ProcessMessages;
Sleep(pause);
end;

procedure TForm1.MoveArray;
var
I: integer;
begin
imageDraw.Canvas.Brush.Color := clWhite;
imageDraw.Canvas.Pen.Color := clGray;
ImageDraw.Canvas.Rectangle(0, 0, imageDraw.Width, ImageDraw.Height);
for i := 1 to High(allimage) do
alllmage[1].Draw(ImageDraw.Canvas);
allimage[2].Draw(ImageDraw.Canvas);

end;

AHiMarlisi «o0epTaHHs» BUKOHYETHCS B IIporpami 3aBAsSKA BUKOPUCTAHHIO

(GyHKIIIT TOBOPOTY 3a3aJaHHi KYT.

procedurerotateright(bitmap : timage);

var firstc, lastc, c, r : integer;



procedurefixpixels(c,r : integer);

var savepix, savepix2 : tcolor;

I, Nnewc, newr : integer;

begin

savepix := bitmap.canvas.pixels[c,r];

for i := 1to4dobegin

newc := bitmap.height-r+1;

newr :=c;

savepix2 := bitmap.canvas.pixels[newc,newr];
bitmap.canvas.pixels[newc,newr] := savepix;
savepix := savepix2;

C := newc;

I = newr,;

end;

end;

begin

if bitmap.width <> bitmap.height thenexit;
bitmap.visible := false;

with bitmap.canvas dobegin

firstc :=0;

lastc := bitmap.width;

for r := Oto bitmap.height div2dobegin
for ¢ :=firstc to lastc dobegin
fixpixels(c,r);

end;

inc(firstc);

dec(lastc);

end;

end;

bitmap.visible := true;

end;
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Amnimariiss  «3HUKHEHHs 4epe33afgaHuii  dac» Ta «llosBa
yepes33ajaHuii 9ac» BHKOHYETHCS B TPOTpaMi 3aBISKH TPOIEAYpi, IO 3MIHIOE

KOHTPACT JI0 3HaYEHHS BKa3aHOT'0 y SIKOCTI1 BX1JIHOTO IMapaMeTpy.

procedureContrast(Bitmap: TBitmap; Value: Integer; Local: Boolean);

functionBLimit(B: Integer): Byte;

begin
ifB< Othen
Result :=0
elseifB> 255then
Result := 255
else
Result := B;
end;
var

Dest: pRGBTriple;
X, Y, mr, mg, mb,
W, H, tr, tg, tb: Integer;

vd: Double;
begin
ifValue = Othen
Exit;

W := Bitmap.Width - 1;
H := Bitmap.Height - 1;

ifLocal then
begin
mR = 128;
mG :=128;
mB = 128;
end

else



begin
tr:=0;
tg :=0;
tb :=0;
fory := OtoH do
begin
Dest := Bitmap.ScanLine[y];
forx := OtoW do
begin
withDest” do
begin
Inc(tb, rgbtBlue);
Inc(tg, rgbtGreen);
Inc(tr, rgbtRed);
end;
Inc(Dest);
end;
end;
mB := Trunc(tb / (W * H));
mG := Trunc(tg / (W * H));
mR := Trunc(tr / (W * H));
end;
ifVValue> Othen
vd := 1+ (Value / 10)
else
vd := 1- (Sqgrt(-Value) / 10);
fory := OtoH do
begin
Dest := Bitmap.ScanLine[y];
forx := OtoW do
begin
withDest” do
begin
rgbtBlue := BLimit(mB + Trunc((rgbtBlue - mB) * vd));

rgbtGreen := BLimit(mG + Trunc((rgbtGreen - mG) * vd));
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rgbtRed := BLimit(mR + Trunc((rgbtRed - mR) * vd));
end;
Inc(Dest);
end;
end;

end;

Ockinpkd BCl THUNM aHIMalii MOTPeOyIOTh BUKOPHUCTAaHHS TalMmepa
3aTPUMKHU JJI1 IPOMabOBYBaHHS €TamiB B MpPOTrpamMi BUKOPHUCTOBYETHCS Tailmep

JUISL aHIMaIlii Ta Ju1s loro oOpoOKM HamMcaHa BiIAMOBITHA (DYHKITIA.

procedure TForm1.TimerMoveTimer(Sender: TObject);
var
X, Y, 1, v, al,g,0,k: integer;
a: real;
image,image2: TMylmage;
begin
if yl < ImageDraw.Height+1 then
begin

a:=25 * pi / 180;
v:=100;

X1:=x1+1;

y1:=x1-Round(x1*tan(a)-10*sqr(x1)/(2*sqr(v)*sqr(cos(a))));
image := Tadro.Create(x,y);
image.Draw(imageDraw.Canvas);

k :=length(allimage);

setLength(alllmage,k+1);

alllmage[K] := image;

MoveArray;

image2 := TAdro.Create(x1,yl);

image2.Draw(imageDraw.Canvas);
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end;
end;

OT1xe,0yn0 mpoaHamTi30BaHO ICHYIOUH (OpMaTH BEKTOPHOTO 30epiraHHs
300pakeHb. AHaI3 TOKa3aB, 10 IcHyroul ¢opmatu abo 3aKpuTi Ta
BUKOPUCTOBYIOTHCS OKPEMHMH MPOTPAMHUMU MPOJYKTaMHU O€3 PO3TOJOLIEHHS X
CTPYKTYpH, a00 CKJIaJaHI JUIs 3amucy, abo HE J03BOJISIOTH 30epiraTu aHiMarliifHi
e(eKTH 1 BIAMOBITHO JXKOJEH 3 HUX HAM HE MIAXO0IUTh. ToMy y posaun Oyio
po3pobiieHo BracHUM Gopmat 30epiranus ppeiMoBUX CTPYKTYP.

KpiMm Toro B po3auii Oyjao ONMuMCaHO HANMKUCaHHS MPOTPAMHOIO KOAY JUIS
NpOMaIbOBYBAaHHS PI3HUX THUMIB (PpEeMOBUX CTPYKTYp 3 BUKOPHUCTaHHS
BOYIOBaHUX B cepely po3pOOKHU MpOIeaAyp Ta 3 HAUCAHHIM BIIACHUX.

B  po3mini  Oynu  3ampomoHOBaHI  THOM  aHiMallli, 1mo OyayTh
BUKOPHCTOBYBAaTUCh B MPOrpaMi Ta OMMCAHO MPOTpaMHUM KOJ peami3amii X

aHIMaIIHUX e(EeKTiB.
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BUCHOBKHA

VY BHCHOBKY BapTo CKa3aTH, II0 cepefoBHIlEe PpelMOBOro MpeICTaBICHHS
B HAalll Yac € JIOCUTh aKTyaJlbHUM, TaK SIK BlJ MPAaBUJIBHOTO 3aCBOEHHS MaTtepiaiy
3aJICKUTh YCIIX Ta e(EeKTHBHICTh HABYAJIBLHOTO Ipolecy. BoHO momomoske
MOJIETHIUTH MIiATOTOBKY CTYJEHTaM, TaK camMo Oyne 3pydyHUM Ui BUKIAILY
Matepiay JJis BUKJIa1aviB.

B naniit numioMHid poOoTi Oyn0 po3riasHyTO (peiMoBHIl MeTOA B
OCBITHHOMY IPOIIEC], CY4acHI ICHYIOY1 IHCTPYMEHTH Ta aKTYaJIbHICTh MTpo0JIeM, sIKi
ICHYIOTb Ha e uyac. Byno BU3HayeHO cydacHi METOAU MOAa4yl HAaBYAJIHHOTO
Matepiajly Ta PO3MVISIHYTO ICHYIOUl MpoOJieMH JJIsi 3aCTOCYBaHHS (PpeiiMOBOrO
Metony. Ilicms doro Oyno o00paHO HampsIMOK ONTHUMI3alii y Ta MoOBa
nporpamyBanHs y sikocti ObjectPascal,a BimmosimHo cepemna po3pobku Delphi,
IHCTpYMEHTaMH KOi KepyBaBcsi aBTOp. SK pe3yiabTaT poOOTH pPO3pOOJIEHO
OporpaMHE CEepelloBHIle, WI0 BIANOBIJAE CYYaCHHUM CTaHJapTaM, MOXeE
NPETEeHIYyBaTH Ha BHUKOPUCTOBYBAaHHS y HaBYAJbHUX 3aKJIaJax, Ta BHUPILIYE
MMOCTaBJICHI 3a1a4l.

[Imrocu Bim BOPOBAPKEHHS JTaHOI TEXHOJOTII 3p03yMiii BCIM. AKE I1e
eKOHOMIS 4Yacy Ui CTyAeHTa, abo BHKIajada, CEpEeIOBHUINE MOXKE CTBOPIOBATH
¢bpeitMoB1 00'€KTH, Takl K MaJIOBAaHHA JIHIW, JiHIA 31 CTPUIKOI, TPUKYTHUKIB,
YOTUPYKYTHHUKIB, €NINCiB, CEKTOpiB Kii, Tomlo. [IpencraBneHi (irypu MOXyTh
OyTM JUHAMIYHUMH TMpU TI0Ka3l, TaK CcaMO KOPHUCTyBady MOXKeE MPOIUCATH
NOTPIOHUNA TEKCT 1 00patu MOTPIOHUHN KOJip, KyT, Hampsmok. KomdopTHum
CJIEMEHTOM TaKOX € poOoTa ¢ 300pakKeHHSM, IO JIO3BOJISE JIOJAaBaTH, 0Opi3aTH,
MacmTadyBaTH, 3MIHIOBaTH SICKPaBICTh YW KOHTpACT IJsi OuUIbII KOM(OPTHOIO
COpUMHATTS MaTepiay. YerBepTuMm eneMeHTOM € e(deKTu adimaili, 110
JIO3BOJISIIOTh MAacIITadyBaTH, MPUABATH PyXy OyIb-sKkuil 00’ €kT, o0epTaTu ioro,
XOBaTH, Tomlo./laHuil J0JATOK TaKOX BOJIOAIE TMPOCTOTOKD B  YIPABIIHHI,
3pO3YMIJIUM 1 3BUYHUM OKY iHTepdeiicoM. 3pydyHUM y KOPUCTyBaHHI Oyje MEHIO

pobotu 3 (aitiamu, 1110 Ma€ 3HAHOMUN BUTJISAT



VY Maiil0yTHbOMY IIJIAHYETHCSI PO3BUTOK JIOJATKY Ta PO3IIMPEHHS

byHKITIOHATY.
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TOJATOK A

TexeT mporpamu
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A.1 MoayJab nporpamu

unitu_bezier,;

interface

uses Windows, Graphics, SysUtils;

type TArrayPoint = arrayof TPoint; //macuemouox

constnum_slices: integer = 20; //xinbricmo 8i0pizKiemisncosymamouxamu

krivizna: integer = 30; //kpususnaxpusoi (doexrcunanievananpasisiouor)

procedure DrawBezier(acanv: TCanvas; var ArrPoint: TArrayPoint);

implementation

uses unitl;

type
TBezierPoint = record//moukabesve
X, Y. integer; /locnoenutieyzon
x1, yl, //nisa konmponvrna mouxa
Xr, yr: single; //npasa konmponvna mouka
end;

TArrayBezierPoint = arrayofTBezierPoint; //macusmouoxbesve

constgrad_to_rad = pi / 180; /linmepnpemayisn epadycis y padianu
rad_to_grad = 180 / pi; //inmepnpemayis paouan y epadycu
rad_90 = 90 * grad_to_rad; //90 epadycisepadianax

rad_180 = 180 * grad_to_rad; /180 epadycisspadianax

rad_270 =270 * grad_to_rad; /270 epaoycisespadianax

rad_360 = 360 * grad_to_rad; /360 epaoycisespadianax

var Canvas: TCanvas; //pobouuiixoncm, nakompomeiodysaemo cAMAano8aHHs
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lleusnauumuegyeon ypaoianaxmiscmouxorw mano3umueHUMHANPIMOMBICIX

function GetAngle(dx, dy: single): single;
begin

if dx = 0 thenbegin

if dy =0 then Result :=0

elseif dy < 0 then Result :=rad_270

else Result :=rad_90;

exit

end;

Result := arctan(abs(dy) / abs(dx));
if dy <0 then

if dx <0 then Result :=rad_180 + Result
else Result :=rad_360 - Result

else

if dx <0 then Result :=rad 180 - Result

end;

leusnauumunanpasnsiouininiioomouxu p

procedure GetCooPerpendikular(a, o, b: TPoint; var p: TBezierPoint);
var alfa, beta, gamma, dx, dy, angle_napr: single;
11, 12: single;
begin
dx :=ax-o0x;dy:=ay-o.y;
alfa := GetAngle(dx, dy);
11 :=sqrt(dx * dx + dy * dy) * (krivizna / 100); //siocmans 0a
dx :=b.x-o0.x;dy:=b.y-o0.y;
beta := GetAngle(dx, dy);
12 := sqrt(dx * dx + dy * dy) * (krivizna / 100); //siocmans 0b

gamma := (alfa + beta) / 2; //6icexmpuca kyma aob
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if alfa > beta then angle_napr := gamma + rad_90

else angle_napr := gamma - rad_90;

p.xI :=0.x + 11 * cos(angle_napr);

p.yl := 0.y + 11 * sin(angle_napr);

p.xr :=0.Xx + 12 * cos(angle_napr + rad_180);
p.yr := 0.y + 12 * sin(angle_napr + rad_180)

end;

Ileuuucrumuxoopounamu mouku, wo 3HAXOOUMbCA HA OLIAHYL KPUBOIMINC

//08yma mouxamu bezve 6 meacaxeio () 0o 1

procedure BezierValue(P1, P2: TBezierPoint; t: single; var X, Y: integer);
var t_sq, t_cb, r1, r2, r3, r4: single;

begin
tsq:=t*t;
t cb:=t*t sq;

ri:=(1-3*t+3*t_sq-t_ch);

r2:=3*t-6*t sq+3*t ch),

r3:=(3*t sq-3*t_ch);

r4 ;= (t_cb);

X :=round(rl * pl.x +r2 * pl.xr + r3 * p2.xl + r4 * p2.x);
Y :=round(rl * pl.y +r2 * pl.yr + r3 * p2.yl + r4 * p2.y)

end;

IImanoeodinanxy kpusoimisxne osyma mouxamu bBeszve

procedureDrawSlice(pl, p2: TBezierPoint);
var i: integer;

X, y: integer;

r1, r2: TRect;

begin

Il sikwo npubpamu komenmap, moginbKicme GIOPI3KIGMINCCYCIOHIMU
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ArrBezPoint[num_point - 1].xr := ArrPoint[num_point - 1].x;
ArrBezPoint[num_point - 1].yr := ArrPoint[num_point - 1].y;
ArrBezPoint[num_point - 1].xI := ArrPoint[num_point - 1].x;

ArrBezPoint[num_point - 1].yl := ArrPoint[num_point - 1].y;
for i :=1to num_point - 1 do
DrawsSlice(ArrBezPoint[i - 1], ArrBezPoint[i])

end;

end.
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A.2 OcHoBHA npoueaypa a"imanii «o0epTaHH»

procedure RotateBitmap(Bitmap: TBitmap; Angle: Double; BackColor: TColor);
type

TRGB = record

B, G, R: Byte;

end;
pRGB ="TRGB;
pByteArray = *"TByteArray;

TByteArray = array[0..32767] of Byte;

TRectList = array[1..4] of TPoint;

var

X, ¥, W, H, v1, v2: Integer,
Dest, Src: pRGB;
VertArray: arrayof pByteArray;
Bmp: TBitmap;

procedure SinCos(AngleRad: Double; var ASin, ACos: Double);
begin

ASin := Sin(AngleRad);

ACos := Cos(AngleRad);

end;

function RotateRect(const Rect: TRect; const Center: TPoint; Angle: Double):
TRectList;

var
DX, DY Integer;

SinAng, CosAng: Double;

function RotPoint(PX, PY: Integer): TPoint;

begin

DX :=PX - Center.x;

DY :=PY - Center.y;

Result.x := Center.x + Round(DX * CosAng - DY * SinAng);

Result.y := Center.y + Round(DX * SinAng + DY * CosAng);
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end;

begin

SinCos(Angle * (Pi / 180), SinAng, CosAng);
Result[1] := RotPoint(Rect.Left, Rect.Top);
Result[2] := RotPoint(Rect.Right, Rect.Top);
Result[3] := RotPoint(Rect.Right, Rect.Bottom);
Result[4] := RotPoint(Rect.Left, Rect.Bottom);

end;

function Min(A, B: Integer): Integer;

begin

if A<B then
Result := A
else

Result := B;
end;

function Max(A, B: Integer): Integer;

begin

if A> B then
Result := A
else

Result := B;
end;

function GetRLLimit(const RL: TRectList): TRect;

begin

Result.Left := Min(Min(RL[1].x, RL[2].x), Min(RL[3].x, RL[4].x));
Result.Top := Min(Min(RL[1].y, RL[2].y), Min(RL[3].y, RL[4].y));
Result.Right := Max(Max(RL[1].x, RL[2].x), Max(RL[3].x, RL[4].X));
Result.Bottom := Max(Max(RL[1].y, RL[2].y), Max(RL[3].y, RL[4].y));
end;

procedure Rotate;

var



try

Bmp.Assign(Bitmap);

W := Bitmap.Width - 1,

H := Bitmap.Height - 1;

if Frac(Angle) <> 0.0 then

Rotate

else

case Trunc(Angle) of
-360, 0, 360, 720: Exit;
90, 270:

begin

Bitmap.Width := H + 1;

Bitmap.Height := W + 1,

SetLength(VertArray, H + 1);

vl:=0;

v2:=0;

if Angle =90.0 then
vli:=H

else

v2 =W,

fory:=0toHdo
VertArray[y] := Bmp.ScanLine[Abs(v1 - y)];

for x := 0to W do

begin

Dest := Bitmap.ScanLine[X];

fory:=0toHdo

begin

vl := Abs(v2 - x) * 3;

with Dest”" do

begin

B := VertArray[y, v1];

G := VertArray[y, vl + 1];

R := VertArrayl[y, vl + 2];

end;

Inc(Dest);
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end;
end
end;

180:
begin
fory:=0toHdo
begin
Dest := Bitmap.ScanLine[y];
Src := Bmp.ScanLine[H - y];
Inc(Src, W);
for x := 0to W do
begin

Dest” := Src?,

Dec(Src);
Inc(Dest);
end;
end;
end;
else

Rotate;
end;
finally

Bmp.Free;

end;

end;
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JTOJIATOK B

Caaiign npe3eHrTanii
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HauioHanbHWEA yHiBEpCUTET «3anopi3bia NoniTEXHIHE
HEHYNBTETHOMM KITEPHWE HEYH | TEXHONOrTA
Kadenpa NporpamMHny 3acobis

KeanidikauwiiHa poborta bakanasepa
Ha Temy: «MPOTPAMHA PEAI3ALIA CEPEAOBULLA
Onf ®PEMMOBOIO NPEACTAB/EHHA

HABYANBHOINO MATEPIANY»

CryoedT rpynu KHT-137
cneywianeHocTi <121 IH#eHepia nporpaMioro
3afezneyeHHA s

Dosmenko Qanwno Onerosuy
RepiBHHK K.§.-M H., LoueHT TepeweHko E.B.

Pucynok b.1 — Tema pob6otu

04’ ekt pocmimsenna — (pefMOEIDT MOXiA T2 fI0T0 EMEOPHCTAHHA E
EHETTANAHHI.
Meta — pospobum mporpaMiHe cepedOBHINE ONA EMEOPHCIAHHA
thpeilMoEOT0 TP eACTABNSHEA MATSPIATY 1A HAEMAHHA.
Jna peamizami moctasneHol MeTH OWI0 BEHMpINIeHO Takl 3AEJaHHA
— ENSHAMEHO CYUACH MeTOMH ITOJE HAEMANEHOTO MaTSpiamy;
— IpOaHAMZOEAHO AKTYANBHICTE Ipobnem pospobssr cepemormma;
— POSOIAHYTO 1CHYHEN [IPOTPanit fIf 32cToCYEAHHA GpefMOEOT0 METOY:
— DpoESTeHO AHAMS 1 EMDIp TeXHOMOTH OmA pospob cepegoEmmma;
— pospobmeHo cepedoBMIE ANA EHMEOPHCTAHHA (pefMOEOr0 MEeTOOy ¥

HAEYAHH] .

Pucynok b.2 — Mera po6otu



®permoBi 3acobu NOAAHHSA 3HaHb Y
HaBYaHHI

— (OB'eHTUBHE IHHOBaUWIA, B0 Yepe3s NPWCHOPEHHAM HEYHOBO-TEXHIYHOrMD
Mporpecy y4HAM HeoBxigHo cnpuidmaTi Binewi oBoArk 3HaHk.

— 3 Ncuxonorni BigomMo, Wo 3HEHHA 3ECECHIHTECA ¥ A0BrOCTPOROBIM nam'ati B
CTHCACMY BUINAL —Y BHINAL KOTHITHEHMX MEHTENEHWE CTRYKTYR — dpelimip.

— 3HEHHA 33CECHMOTECA ¥ BMmMALl dpelmie, To | NpencTaENATH 3HEHHA
HeobxigHo ¥ BUrNAL] dpelmis.

— y x0g4i NpoBEgeHMx OoCnigHeHe Dynu posrnAHyTI nporpame, Akl OawTb
MOHUIMBICTE CTBOPEHHA $pelmie. Ane BCi Nporpamu He cneuianisoceadi Ha
DPEMMOETR CTPYKTYPI, TOM NOCTEE MWTEHHA NPC CTECPEHHA CEPELOBMILLE ONA
DpEeAMOBOre NOgEHHA MaTepiany

Pucynok b.3 — ®peiicosi 3acobu

$pelim B OCBITHbOMY Npoueci

AHaNizyo4YH e pena,
noB'A3aHl 3

OO geHHAM
ePEeRTHBHOCTI PIZHKX
cnocobis 3acBO0EHHA
iHgopmall, 4O03B0NHE
BCTEHOBHTH, WO yBara,
CNPHAHATTA, Nam'ATb

|
| Jarware PO ne BNAKHBaKITE HA

L] #50 Revaeate

i e i
Hdra. 1 Bemadie

ToETops= PTpvAlTE
Oy T

Pucynok b.4 — ®@peiim B OCBITHROMY IIPOLIEC]

2 SO S0 ST -
PR | Jeimponicmens_ B-I?EFIE}_HEH HASHAHET
Mbirai T B13yaN133WLIH, AKI TEXHIYHD
7 | MO TE GOCATATHCA
— CHEMO-3HEKOBMMH
it (TR Faia i
= . .
BRI Sy el g MOOENAMH.
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ICHYIOMI NporpamMn ANA KOHCTPYHOBaHHA (hpenmiB
Ta IX Hegoniku

- Benwei satpatek Tpadivy luTepHeTy;
-MocTikHa pexnama;

- [lnA BMHOPHUCTAHHA IHCTPYMEHTIB HeobxXigHa peecTpawina;
- CenagHwH iHTEpderc;

- MocTiMHa peknama;

oeci3

Pucynok b.5 — IlopiBHsiHHS dpeiiMiB

dyHKUioHan nporpam gnAa byaysaHHa dpenmis
dyuEwil ana Gyaysauua dpeidmis:

MaHens iHCTpYMEHTIBE  PenaryBaHHA TEKCTY ExcnopT dainis

Pucynok b.6 — ®dyHkItioHan nporpamu
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CTpYKTypanporpamu

Mepes CTEOPEHHAM Nporpamu HeolxigHo nepenBaduTi I CTRYHETYRY
Ta CCHOBHI BNemMeHTH. Byno pospobneHo CTRYKTYRY, AKY HEBELEHD Ha
P3N HOHEY

/ 1\
:

Pucynok b.7 — CTtpykTypa nporpamu

EnemeHTH Nporpamu wo pospobnaersca

akn  Ampsiagns Haospek
; T Ol 3l L i =T

’ - MeHw diryp

T -Mewuw anA aogaBaHHA TERCTY

- ImnopTt 300paseHHA

c : - MeHK aHinmaLin

Pucynok b.8 — EnnemenT nporpamu
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CtBopeHHA 0b6’ekTiB

OgHiED 3 OCHOBHMXYEOTMH NpoekTy Byno
CTECPEHHA KOMBOPTHON MosHECCTi nobygoen dinyp:
- Nepwxm HERNPOCTI WM ENEMEHTOM E NDAME NIHIA, ALY
KOPHLTYESY MOME HBMEMHIESTH HE NaNi. Ipogyming, Wwo

ANA UbOMD KPEWE BECHOMD EMKOpHITORYESTH MeTay LineTo. -
- HacTynHum eneseHTonM € M3 NHIEIHHR NiHIT 2 CTRi oD,

HopuCTyEa4 oOWPIEMEHKD 2 CCHOBH MK dirypamu 13

nikTorpamy = BignoeigHow nikieo

- Hacmynxum rpadiqHuM BNEMEHTOM E TRMKEYTHHE. R
AOro eMGopyY KOPHOTYESH COMPIEMEHID 3 DCHOEHHMH
irypamM T3 NIKTOrpamy 3 TPHKEYTHHHOM

- AnA enBopy MOMNMEDCT M3NHIESHHA 4OTHDHKEYTHHES
[posaba, NpAMOKYTHHES, KESOPETE, TRENELT—E 288 HOOI

Eig NapameTpie CTORiHTA kyTiE) HOpHCTYE= oOMpaE Mamo =2 :
OCHOEHHMH dirypami9 T2 NiKTOrpamMy 3 NpAMOKYTHHKDIM
Pucynoxk b.9 — CtBopeHHs 00’€KTIB

- Onr enGopy MOMAHEDCT MaMOESHHR 20inca [eninca, kona m
NEPHEITHOMD EMNEAKY — & 2AA8%HOO Big napamerpie cropis)
HOPHULTYESY COMP3E MEHHD 3 CCHOEHMMH dirypamu 13
NikTorpamy 3 eninoom

- Onr enBopy MOSUTHEDCTI M3MHIESHHR CEKTORY Eninca
[cexTopy eninca, Cewopy KONa RK NPUEITHOTD EMNaLKY —E
ITNEHHICT Ei g NEpamMeTpiE CTORIH ) KOpHCTYESH oOHpaE MeHD
3 CCHOEHHMH i rypamu T3 NikTorpasy 3 CEKTopoM Eninca

- Qna enGopy MOMNHEDCT MaMOESHHA KDWEDTAIHIT (AT, wo
CHN343ETROR 3 BaraTeox CEXTORIE enincie 4pyra KoopgHHaTa
AKMX 3343ETECA ¥ EMMARLI TOHHM TREEKTODIT) KODUOTYESH
OOHPEE MEHHD 3 OCHOEHHMH iy paMH T2 NIKTOMPaMY 3 KDHEDHD
niiew

- Onr enBopy MONMEDCT M3MHDEIHHA B3 rETOHYTHHES
[zamuHerol $irypH, Wo mae Ginolwe N'ATH EEPWHH) KOPHOTYESH
obHpaE MEHID 3 OCHOEHWMH iy pamMu Ta NikTorpamy 3
GararokyTHHKDM

<@ @ @
5.

Pucynox b.10 — CtBopeHHs1 00’ €KTiB
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CTBOpeHHA MOMAMBOCTI aHimyBaHHA 0b6’eKTiB

B nporpasmi NponoHyETEOR HEOTYITHAA MEpEn K 3HME LY FHWX

racwrafyeaHHR;

o
pYx N0 2343 HiA TREETopil; (':__ _"é_dg .
ofeptanns, I"I 'I y ,» _..' .

NORES 4EPES 3FAEHMH 4ac;
ZHHKHEHHR Y8 DE2 3303HHH 4aC.

Pucynoxk b.11 — CTBopeHHs MOXJIMBOCTEM aHIMYBaHHS 00’ €KTIB

BuUcHOBOK

B gaxii gunaomuyii poboti Gyno posmAaHyTo fpedmMOoEHH METOS B DCETHBOMY
NPOUECi, T8 SkTyanpHIcTE Npofnes, Akl icHYIOTE Ha Lei wac. Byno EMZHIHEH0 CYyacH! METOaM
nNogadi HEE4RNDHOND METERI MY T3 POSMMAHYTO iCHYHMI Nnpofnesy gnA 38CTOCYESHHA
Ppeimoenro meTogy. [Nicawm 4oro Byno obpaHo HENPAMOK ONTHMEALI T3 MOES NPOrPaMyEaHHR, 3
came DbjectPascal 3 eignoeigso cepeaa pozpobcu Delphi. Pozpofneso inrepdreic 3i CEOMM
NEQEESramK T3 DCHOEH UMK GYHHLIRMM, 3 YPEYES HHAM YCiX 3PyHHOCTER HOPHCTYESHHR
NpOrpamMamy.

1. byno pozpobneHo MEHD NPOrpamMy 4nA enEopy diryp 4na MOgEMDEIHHA, TEKOTY 40A
nignucy dpersy, iIMNoPTYESHHA 200 paHEHA, BHIMEL,IH.

2. % nporpami Gyno cTECpEHD MOMUMMEICTE By ayearHHA diryp, T3 KKK AK AiHI, CTRINKK,
GaraTokyTHHKM, BNINCH, CEKTOPM, KPHET NOTO4kEM. TEHOM CTECPEHD MOMUMEICTD E33EMOIIT 3
of' exTaMM, TKI AH SMiHE KONLOPY, RCHPSEEDCT], KOHTPECTHOCTI

3. Byino CTEQPEHD MOMTHEICTE 3HiMYES HHA o ExTiE TAROMD THNY:

- Pyxno KpMEIR;
- MacwrabyeaHHnr;
- Pyx3343H00 TREEHTORIED.

OCHOEHDH NEPEEINDH NPH EMHOHIHHI NpoekTy Gyna MOMIHEITE BROHOMITHa0Y CTYZeHTIE 300
EMKN34343, CEPEITEHILE MIE CTEQPIDEaTH fpeinoei of'ekTH. DCHINbKH 4O04aT0K NPOCTHA ¥
HOPULCTYES HHI, TO BiH NOAINWKTE WEMAKICTE T3 AKICTE 33CE0EHHA MATE R &My CTY8HTAM, T3
CNPOCTHTE EXKNE03498M NOGEHHA i Rpopaawii.

Pucynok b.12 — BucHoBok
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