MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu

[TonTaBChKMii HALllOHATBHUN TEXHIYHUM YHIBEPCUTET
imeni FOpis Konapatioka

Kadenpa xommn’rorepHoi iHX)XeHePii

HABYAJBHHUU NOCIBHUK

3 JUCHUILJIIHU “TEXHOJOTII PO3POBKH MPOTPAMHOI'O
3ABE3IIEYEHHS ”
JJA CTYAEHTIB CIIEHIAJBHOCTI
123 «kKOMII’IOTEPHA TH>KEHEPISA»

I[TonraBa 2017



HapuanpHuit mociOHMK 3  auciuiuniHu  «TexHomorii  po3poOku

MPOTpaMHOro 3a0e3MeUeHHs» I CTYICHTIB creriaabHocTl 123 «KoMmim roTtepHa
imxenepis». — [lonrasa: [lonTHTY, 2017. — 218 c.

VYxnamaui: JlertsiproBa JI.LM., AOLEHT, K.T.H., JOLUEHT Kadeapu KOMI IOTEPHOI
1HXKEeHepii,

I'poza I1.M., c.H.C., K.T.H., IOIIEHT KadeIpy KOMII FOTePHO1 1H)KEHepii,

ComoB C.B., mouUeHT, K.T.H., JOLEHT Kadeapu KOMIT IOTepHOI
1HX)eHepil

Bianosinansuuii 3a Bunyck: B.B. Bactora, 3aBigyBau kadeapu KoM FOTEPHOI
1HXKEHepii, KaHIUIAT TEXHIYHUX HAyK, JOIECHT

Penenszentu: C.B. Bojomko, K.T.H., C.H.C, JIOIICHT.;
FO.JI. Ilono4yoBHUH, K.T.H., C.H.C., JIOLICHT.

3aTBEpKEHO HAYKOBO-METOIUIHOIO
paziolo YHIBEPCUTETY
[TpoTokon Ne 1 Bix nmuctomama 2017 p.

Ha npaBax pykonucy




3MICT

[TEPEJIIK YMOBHUX ITO3HAYEHb, CUMBOJIIB, OAMHUILIb,

CKOPOUEHD I TEPMIHIB .......coiiiiiiiiiiie e 5
B T VIt et et e e e e e e e e e ne e 6
1. TIPOT'PAMHI 3ACOBM SIK TPOJYKT TEXHOJIOT'TI
IMTPOTPAMYBAHHIS ... e 8
1.1. ba3oBi MOHATTS, BUIA MPOTPAMHOTO 320€3MEUCHHS ...vvvvervvveeerreresireeessenens 8
1.2. PO3BUTOK MOB, CTHITIB T TEXHOJIOTIH MPOTPAMYBAHHS. ...vvveevvreesireeennens 11
1.2.1. PaHHI MOBU TPOTPAMYBAHHS «....eevvveeresreasreesseesseessnessnesneesseessesssnesnnens 12
1.2.2. ImnepatuBHe nporpamyBanHs (Imperative programming).
[Ipouenypuuii miaxin (Procedural programming) .........cccoceevvvvvennveninneninnns 13
1.2.3. JlexnapatuBne nporpamyBanHs (Declarative programming) ............. 15
1.2.4 O0'exTHO-0OpieHTOBaHE MporpamyBanHs (Object-oriented
PrOGIAMIMING) «.vveiveeesieeteesteeeteeerteeteesteesreesreeaseeasteesseesseeaseeaneeanseesseesseessenaneeas 19
1.2.5 TlogieBo-kepoBane nporpamyBanHs (Event-driven programming) ..... 22
1.2.6 Ilapanenbhi o6uucaenns (Parallel computing)........ccccoevcvveiiiiieiiiinnnns 25
1.2.7 Komnonentre nporpamyBanns (Component-based programming) .... 27
2. IToHATTSI TEXHOJIOTII MPOrPAMYBAHHS AK MPOLECY.......ccverirrrreiireeeiireennnns 31
2. 1. PO3BUTOK TEXHOJIOTIH MPOTPAMYBAHHS .vvveeivvreeeisreresssreeesssseeesssneessssessnnns 32
2.2. JKATTEBUH MUK MPOTPAMHOTO 3a0€3MEUCHHS .....vvvveevveeesireeesineeesssnnennns 33
2.2.1 Ilepmmmii etar - « CTUXIHHE MPOTPAMYBAHHS. ... .vvveervreeeireeesirreeesnneens 34
2.2.2 lpyruii eTan - CTpyKTypHU# Tiaxig 1o nporpamysanns (60 - 70-Ti pp.
D G ) PO PPN PPRPURPRPRRP 37
2.2.3 Tperiit eTamn — 00’ €KTHUHM MIIX1] A0 NporpaMmyBaHHs (3 cepenuHu 80-x
10 KIHISA 90-X POKIB XX CT.). veeuvveririeriieiieeesieeesieeesineesnee s snee e nnneennneens 39
2.2.4. Komnonentnuii miaxig i CASE-rexHoorii (3 cepenqunu 90-x pokiB
XX CT. 10 HAIIOTO HACY ) -rvruvveernreessreessneesnesassneessneessnesssessnsessnsesensneesnneesnnees 40
2.3. Mopeni )KATTEBOTO MUKITY TIPOTPAMHOTO 320€3MEUCHHS ...vvvevvveesvveearvenne 42
2.3.1. Kackagna mozaensb (waterflow model) .......cocevviiiiiiiiiiiiiiiiiccciiee 43
2.3.2. ItepatuBHa mozens (Iterative and incremental development)............ 47
2.3.3. Cmipanbaa Mozielb (Spiral model) ....vvevvviiiieiiiiiiec e 49
3. OCHOBHI eTanu po3po0KH MPOTrPAMHOIO 320€3MEYCHHS ........covvveenrnennnn 55
3.1 TIOCTAHOBKA BABIAHHS ...cevvuneeerrrrensesressisssesessiseesssssnssessssssssessssssessesonsessens 57
3.2 Anani3 3aBAaHHS Ta MOJIEIIOBAHHS MPOTPAMHOTO 3a0€3MEUYCHHS . ........... 59
3.3 Po3po0Oka abo BUOIp aNrOpUTMY PO3B'SI3AHHS 3aHAUL.....vveeereerireernreenneeenes 61
3.4 [IpoekTyBaHHS 3arajIbHOL CTPYKTYPH IIPOTPAMH ....ovvvveenrreenirenesnreeesnness 62
3.5 KOIYBAHH . ....ceeiiiitiieiiiei ettt 65
3.6 Hanaroa»keHHS 1 TECTYBAHHS IPOTPAMHU ....ceevveernreeanreassreessneesressnessnsesenes 65
3.7 AHAIIB PEBYIIBTATIB ....vveevveeasreeareeesseeessseessseessseessesasseeasseeessseesnnessnnessseeenns 69
3.8 IIyOmikaiisi pe3YTABTATIB POOOTH .....vvvevreerireeriieesreeaseeasseeessneesinessnneesneeenes 69
3.8.1 KopucrtyBanbHHUIbKA JOKYMEHTALIS IIPOTPAMHE ...cnvvrerrreeireesireesnneenss 70
3.8.2 JIokyMEHTALIisl IO CYTTPOBOIY HPOTPAMHU ....vvrvvevreanreereesieesieeasneeseennis 71



3.9 CYTIPOBIM TIPOTPAME ....veveireasreesteesteesseesnseasseesseesneesnressneeneesbeessnesnneeneens 72

4. HagifiHiCTh Ta SIKICTh MPOTrPAMHOTO 320€3MEYCHHS ........vvveveeeineeineeninenns 76
L/ U S F201 1% 0 6 U =30 1 1 T 76
4.2 3abe3nedeHHs! SIKOCTI TPOTPAMHUX MPOJTYKTIB ...vvvveerveerieesiresieeareesseeseeens 77
4.3. METOITA KOHTPOITEO STKOCT .1 vveesureraseeeasneessreesssessssesssessssesssssssssneessessnsenss 81

5. [ToMuJIkM NIPU Po3pooLi MPOTPAMHOIO 320€3MEYEHHS .......vvvvevvreenireeene 83
5.1 THUTIOB1 MOMMIIKH B TTPOTPAMAX ..vveeuvvreesssrerssssreressssesssssnesssnssesssssesssssesssnnees 83
5.2, JIOTTUHI TIOMUITKH 1.veeuvveeintieasieeatesesseeessseessseesnneesseessseesssneessseesnnessnnessnneesnes 86

6. Po3po0ka KOpUCTYBATBHUIBKUX IHTEPPEHCIB ........ooovvvvviiiiiiiiiiiiiiiee, 90
6.1 Tunu KOPUCTYBATBHUIIBKUX THTEPADEHCIB. .. vvvveivrereiiiieeiiieessiieeessiveeesneneas 90
6.2. dakTopu BIJIUBY HA MOKA3HUKU SIKOCTI TPOTPAMHOTO MPOAYKTY ............ 95

7. CHCTeMA YIPABIIHHSA BEPCIFAMY ......c.ooeiriiiiiiiiinesieeesnee e ssnes e snnee e 96

JlaGoparopHa po6ora Nel «Po3poOka onucy Ta aHaJdi3 iHpopmauinHol

CHICT@MED) ....veieuttieeautteeessteeeaaasseeaasbeaeasbeeeaaseeeesabe e e e ambe e e e asbeeeaanbeeeasbeeeanbbeeeannneaeas 103

JlaGoparopHa podora Ne 2  «Po3poOka BUMOr 10 iH(popMauLiiiHOl

CHICTEMED) ....veieettieeautteeesuteeeaaatsesaasbeeeasteeeaasbeeesateeeeasbe e e e asbeeeaasbeeeasbeeeanbeeeeannneaeas 112

JlaGoparopHa po6ora Ne 3 «MeTox0/10ri1 PyHKIIOHAJIBHOTO

LY (001 (S0 003202 0 0; O N TRURET TR 122

JlabopaTopHna podora Ne 4 «MeTog0,10risi 00' €KTHO-OPIEHTOBAHOTO

Y (001 (S0 002204 04 0; 0 NPT 122

JlaGoparopHa po6ora NeS5 «MeTom0J10risi ypaBJIiHHS MPOEKTAMID) ......... 153

JlabGopaTopHa poooTa Ne6 Po3moniniena cucremMa KepyBaHHs BepcisiMu

DATIITIB ... 172

JlaGopaTopHa poboora Ne 7 «BuBueHHst TeXHOJIOTIl .NET» ..., 192

JlaGoparopHa po6ora Ne 8 «CTBOpeHHsI MPOCTOr0 MepesKeBOro J01aTKy 3

BUKOPUCTAHHAM TeXHOJOTIT NET» ... 206

OCHOBHI MOHSATTH TA OZHAUCHHI.......eeeeiiiurireeniinrieeessanreeeessasneeeesannnneeeesannes 214

CITMCOK BUKOPUCTAHUX JKEPEJL..........cccoooiiiiiiiiieciie e 217



[NEPEJIIK YMOBHUX [TO3HAYEHbL, CUMBOJIIB, OAMMHULID,

CKOPOYEHG I TEPMIHIB
I13 IporpamMHe 3a0e3reueHHs
IC iH(opmarriiina cuctema
OOIT 00'€KTHO-OPIEHTOBAHE TIPOTPaMyBaHHS
CKB CHUCTEMa KOHTPOJIIO BepCii
PCKB PO3MOUICHI CHCTEMHU KOHTPOJITIO BEPCiid
[HCKB IIEHTPATI30BaH1 CUCTEMHU KOHTPOJIIO BEpCii
b/l 0aza JaHux
T3 TEeXHIYHE 3aBJaHHs
[10 npeaMeTHa 00J1acTh
UML Unified Modeling Language
CLS Common Language Specification
LINQ Language Integrated Query (MoBa iHTETpOBaHUX 3aITUTIB)
KII KoMmnoHeHTHe nporpaMmyBaHHs
KIIB KOMIIOHEHT TOBTOPHOTO BUKOPHUCTAHHS
I1C IporpaMHa CUCTEMA
KIT, KurreBnii mukn
[13c [Iporpamuuii 3aci6
OOM O0'ekTHO-OpIEHTOBaHA METO/I0JIOT 1S
OO0OA 00'€eKTHO-OPIEHTOBAHW aHaJI3
O0D 00'€KTHO-OPIEHTOBAHE MPOCKTYBAHHS

OOP 00'€KTHO-OPIEHTOBAHE MIPOTrpaMyBaHHs



BCTVII

OCHOBHUM 3aBJIaHHSIM MEPIIMX TPbOX JAECATUIITH KOMI'IOTEPHOI epu OYyB
PO3BHUTOK amapaTHHUX KOMITIOTepHUX 3aco0iB. Ile Oyno 0OyMOBICHO BHCOKOIO
BapTICTIO 00pOoOKH 1 30epiranus nanux. Y 80-Ti pOKH yCHIXH MIKPOCICKTPOHIKH
MIPUBEIN 0 PI3KOTO 301IBIIICHHS MPOAYKTHBHOCTI KOMITIOTEpa MPU 3HAYHOMY
3HIDKCHHI BapTOCTI, TOMy OCHOBHUM 3aBmaHHsIM 90-x pokiB 1 mouatky XXI
CTOJIITTS CTAJI0 BIOCKOHAJICHHS SKOCTI KOMITIOTEPHUX IPOrpam, MOKIUBOCTI
SAKUX IIJIKOM BH3HAYAIOThCA mporpamauM 3abesnedeHHsMm (I13). 3aBmsxu
Cy4yaCHUM JIOCSITHCHHSIM TEXHOJIOTI 1O CTBOPEHHIO MIiKpPOIPOIIECOPIB Ta
HAHOTEXHOJIOTISIM 3HATO MPAKTHUYHO BCl amapaTHi OOMEXEHHs Ha BUPIIICHHS
3aBJaHb: KOMIT'IoTepaM I crity oOpoOssitu 34 kBaapwiibiloHa omepariiii B 1
CEKyH/Iy, ajie periTa oOOMeXeHHs MPUNaaaroTh Ha YacTky [13.

Kowmm'toTepHi Hayku B3arajii 1 mporpaMHa IHXKEHEpis 30Kpema - Taly3b
3HaHb, SKa CBOTOJIHI JyXe TOMyJsipHA Ta CTPIMKO PO3BHUBAETHCS.
OOrpyHTYBaHHSI TIPOCTE: JIOJICBKE CycnuibcTBO XXI cT. - 1HoOpMalliiiHe
cycniabcTBO. Ha3BUUaliHO akTyalbHUMU CTalld HACTYITHI MPOOJIeMU:

" anapaTHa CKJAJHICTh BHUIEpeIkKa€e Haiie BMiHHA cTBoproBatu II3, mio
BUKOPHUCTOBYE MOTEHIIIHHI MOXJIUBOCTI araparypu;

" Hallle BMIHHS CTBOPIOBATH HOBI IpOrpamMu BiJCTa€ BiJ BUMOT JIO0 HOBHUX
mporpam;

" HalUM MOXJIMBOCTSM €KCIUIyaTyBaTH ICHYIOUI IIPOTpaMHU 3arpoxye
HU3bKA SIKICTh 1X PO3POOKH.

Kirouem n0 BupilieHHs 1uX MpoOJeM € rpaMOTHA OpraHizallis mpoiecy
ctBopernst [1O, peamizaiiss TEXHOJOTIYHUX NPHUHIMUIIB  MPOMHUCIOBOTO
KOHCTpytoBaHHs riporpamuux cuctem (I1C).

Jlanuii Kypc TPUCBAYEHUN CHUCTEMATHYHOMY BUKIIAJICHHIO TMPUHIUIIIB,
Mozenel 1 MetoaiB (hopMyBaHHS BUMOT, aHaJli3y, CUHTE3y 1 TeCTyBaHHS), IO
BUKOPUCTOBYIOTHCS B 1HXKEHEPHOMY LMK PO3POOKH CKJIAJTHUX MPOTPaMHUX
MPOJYKTIB.

TexHosoriss po3poOKU MPOTrpaMHOIo 3a0€3MEUCHHS - 1€ NUCIUIUTIHA, SKa
pO3IJIA/lae BUKOPUCTAHHS TEOPii, 3HAHb 1 MPAKTUKHU JJIs1 €(DEeKTUBHOI MOOY0BU
MPOrpaMHUX CHCTEM, M0 3aJOBOJBHAIOTH BHMOTaM KOPHCTYBadiB Ta
3aMOBHHUKIB.

MeToro IUCHUILIIHA € HaBYaHHS OCHOBHHMM TIPHHIIMIIAM 1 METOJaM,
BUKOPHCTOBYBAaHUM Ha Pi3HHMX eramax po3poOku 13 ckimagHuX KOMI'TOTEPHUX
CUCTEM, a TAKOK HaBUAHHS OpraHi3allii mpoIeciB MpOrpaMHOi PO3pOOKU

CTBOpeHHSI TPOTPaMHOI CHCTEMH - BEJIbMH TPYAOMICTKA 3ajaua,
0COOJIMBO B HAII Yac, KOJIM 0OCAT KOy MPOTPAMHOTO 3a0€3MeUeHHS MTePEBUIITYE
COTHI THCSY omeparopiB. MaiOyTHiii (¢axiBenb B 001acTi  PO3pOOKHU
MPOrpaMHOTO 3a0e3MEeUCHHS TOBUHEH MaTH YSBIEHHS TPO METOIU aHaji3y,
MPOCKTYBaHHS, peaiiaiii Ta TECTyBaHHS TMPOTPAMHUX CHCTEM, a TaKOX
OpIEHTYBATUCS B ICHYIOUMX IIJIXO0JaX 1 TEXHOJIOTiAX. B pamkax AuCHUILIIHU



BUBYAETHCSI BECh CIEKTP MPOLECIB, MO BEAYTh IO CTBOPEHHS MPOTPAMHOTO
3abesneuenHs (I13): Bim po3pobku Bumor mo II3, uepe3 mpoekTyBaHHS,
pPO3pOOKY Ta aTecTarlito 0 MOJAEPHi3allli MPOrpaMHUX CHCTEM.

Mera po3poOKM HaBUYAJIBHOTO TMOCIOHMKA TIONSATAE y IIiABUIICHHI
e(EKTUBHOCTI 3aCBOEHHS TEOPETUYHUX 1 MPAKTHYHUX 3HAHb Ta OpraHizarlii
CaMOCTIHHOI pPOOOTH CTYJEHTIB 110 3aCBOEHHIO MaTepialy HaBUYaJbHOI
qucuuiuiing.  CUCTeMaTU30BaHM  Ta  JIOTIYHO — TOCIHIJIOBHUNA — BUKJIIAJ
MPAKTUYHOTO 3MICTY KYypCy CIpPHSI€ MOJIIIIEHHIO SKOCTI MATOTOBKU CTYCHTIB
B LIJIOMY.

JIocBiT BeneHHsS pealbHUX PO3POOOK 1 BIOCKOHAJICHHS HAasBHUX
MPOTPAMHMX 1 TEXHIYHUX 3aCO0IB MOCTIMHO MEPEOCMUCITIOETHCS, B PE3yJIbTari
4Oro 3'BIISIOTHCS HOB1 METOM, METOOJIOTIi Ta TEXHOJIOT1I, SIKi, B CBOIO Uepry,
€ OCHOBOIO OUIBIII Cy4aCHUX 3acO0IB PO3POOKHU MPOTPAMHOTO 3a0e3MEUYECHHS.
JocniauTu mpouecu CTBOPEHHS HOBUX TEXHOJIOTIM 1 BHU3HA4YaTH iX OCHOBHI
TEHJEHUIi JOIIbHO, 3ICTaBJISIOYM LI TEXHOJIOTI 3 PIBHEM PO3BUTKY
IpOrpamMyBaHHs 1 OCOOJMBOCTSIMH HAasBHUX B PO3MOPSIKEHHI MPOrpamicTiB
IPOrpaMHUX 1 ariapaTHUX 3aco0iB.

[licnss BUKOHAHHA JIA0OPATOPHUX pOOIT 3 AUCHMIUIHUA «TexHoJorii
PO3pOoOKHU MpOTrpaMHOro 3a0e3MeUeHHs» CTYI€HT IOBUHEH 3HATH:

= Mojeni mporecy po3pooku I13;

" [IPaKTUYHI METOJI0JIOT1] BUKOHAHHSA BCiX eTarliB po3poOku [13;

" TEXHOJOrli Ta 1HCTPYMEHTaJbHI 3ac00M, IO 3aCTOCOBYIOTHCS Ha
BCiX eTanax po3pooku I13;

"  METOJU YIPABIIHHS MPOEKTaMHu Mpu po3pooiti I13.

Texnosoriss po3poOku II3 saBisie cO00I0 KOMIUIEKC OpraHi3alliifHuX
3axX0/iB, oOmepaliii 1 NpUIOMIB, CHPSMOBAaHUX Ha PO3POOKY MIPOrpamMHUX
IPOJIYKTIB BHCOKOi SKOCTI B paMKaxX BIJIBEICHOrO OIOKETYy Ta B CTPOK.
TexHomorii BKJIIOYAIOTh METOAMKH, METOJO0JIOrIi, 3aco0u Ta mpoLeaypu
po3pooku I13.

HapuanpbHuii MOCIOHMK TMOBUHEH HAJATH MOXIIMBICTH JJIsI CTYACHTIB
O3HAMOMUTHUCH 3 TporecoM CcTBOpeHHs I[I3 Ha 3aMOBIEHHS CHOXHKBaua,
3a0€3MeUnTH IIJIECIPSIMOBAHUMN TPOIEC YIPABIIHHA JisSIMUA BCIX 3alllKaBICHUX
oci0 B mpoekTi po3poOku  [I3: 3aMOBHUKIB, KOPUCTYBayiB PO3POOOK i
KEepIBHUIITBA.

Hanuit kypc «TexHomorii po3poOKH MPOrpaMHOTO 3a0e3MMEUCHHSD)
posrismae nutanHs ocHoB OOIl 1 cucrem ympaminas bJ[ Ta 3aco6iB
MOJICITIOBAHHS, IO JO3BOJISIIOTH TPOBOJWTH aHAMI3, JOKyMEHTYBaHHS 1
MOJTINILIEHHS O13HEC MPOIIECIB MPU peastizallii Mojiesel IPOEeKTYBaHHS.



1. MIPOI'PAMHI 3ACOBM SIK IPOJYKT TEXHOJIOI'LI
IHPOI'PAMYBAHHS

1.1. ba3oBi MOHATTS, BUM IPOTPaMHOTO 3a0e3MmeueHHs

Meroto mporpamyBaHHsI € ONHMC TipoueciB oOpoOku nanux. [loHsATTs
«J1aHi» o0’eaHye B coOi mpenacraBieHHa (akTiB 1 e B ¢dopmanaizoBaHOMY
BUTJISAII, TIPUAATHOMY JJIsg Iepelnadl 1 mepepoOKH B SKOMYCh IIpolieci, a
pe3yJbTaT MEePETBOPEHHS 1 aHalI3y JaHuX — Iie iHdopMallis, sSKa 3'IBISIEThCS B
pe3ysbTaTi OOpOOKH JaHWUX P BUPIIIEHHI KOHKPETHUX 3aBJaHb.

O6poOka maHUX - 116 BUKOHAHHS CHCTEMAaTHYHOI IMOCIIAOBHOCTI Ak 3
JaHuMU. JlaHl TpeacTaBIsAIOTBCS 1 30€epiraloThCsd Ha TaK 3BaHMX «HOCIAX
naHux». Halip BHOpsSIKOBaHMX KOMAaHJ 1 JaHUX, SIKI ONUCYIOTh omepalli B
dbopmi, IPUHHATHIN SIS 1X BUKOHAHHS KOMIT'FOTEPOM. 3 1HIIIOTO OOKY, IIporpama
MOBUHHA OYyTH 3p0O3YMUJIOIO 1 JIFOJIMHI, TaK SIK 1 mpu po3poOili mporpam, 1 IpH il
BUKOPHUCTAHHI YacTO JOBOJAUTHCS 3'ACOBYBaTH, SKUW caMme TIPOIEC BOHA
nmopomkye. ToMy TmporpamMa CKIaga€TbCcs Ha 3pY4YHId I JIIOJWHHA
dopmaii3oBaHii  MOBI  IpOrpaMyBaHHs, 3 SKOi BOHa aBTOMAaTUYHO
MEPEeKIAAA€ThCsl HA MOBY BIAMOBIHOIO KOMM'IOTEpa 3a JOMOMOIOK0 1HIION
porpamu, 3BaHOI TpaHCIAsATOpoM. JltoauHi (porpamicTy), mepir HiXK CKJIACcTU
porpamy Ha 3py4Hiil JUisi HhOTO MOBI1 IIPOTPaMyBaHHs, JOBOJUTHCS MPOBOIUTH
BEJIUKY MIATOTOBUYY POOOTY MO YTOYHEHHIO IOCTAHOBKU 3aBIaHHS, BUOOPY
METOAYy WOro pilieHHs, 3'ACyBaHHS cCHenu(ikKu 3acTOCYBaHHS HEOOX1THOI
porpamMu, MPOSICHEHHIO 3arajibHOI OpraHizallii mporpamu, mo po3pooIseThes,
Ta Oararo iHWoro. Bukopucranus wi€i iHPopMaLii MOXKe ICTOTHO CIPOCTUTH
3aBJAHHS PO3YMIHHS MPOrpaMH JIOAMHOIO, TOMY JAYX€ KOPUCHO 1i SKOCH
(GIKCyBaTH y BUIJISIII OKPEMHUX JIOKYMEHTIB (4acTo Bke He (hopmasli30BaHUX,
pPO3paxOBaHUX TUIbKU JJIS CIPUMHATTS JIOJJUHOIO).

3a3Buyail mporpamMu po3poOJsIOThCS B PO3paxyHKY Ha Te, 100 HUMH
MOTJIM KOPUCTYBATHUCH JIFOAM, SIKI HE OepyTh y4acTi B iX po3poOii (iX Ha3uBaOTh
KOpUCTyBauamu). JlJii OCBOEHHSI MporpamMu KOPHUCTyBayeM KpiM 1i TEKCTYy
noTpiOHa TMeBHa JoAaTKoBa JokymeHTarls. [Iporpama abo noriyHo moB'si3aHa
CYKYyIHICTh TIporpaM Ha HOCISIX JaHuUX, 3a0e3leueHa IPOrpaMHOI0
JTOKYMEHTAIII€I0, HAa3UBAETHCS MporpaMHuM 3acodom (I13c¢).

[Iporpama m103BoJIsI€ 3M1MCHIOBATH JESKY aBTOMAaTHYHY 00pOOKY JaHUX Ha
koMi'roTepi. [IporpamMHa mOKyMeHTAIliss JO3BOJSE 3pPO3YyMITH, SKi (QYHKITIT
BUKOHY€ Ta 4M iHIA mporpama I3, sk miaroryBaTv BUXIJHI JaHl 1 3aIyCTUTH
HEOOX1JHY MporpamMy B TIpolec ii BUKOHAHHS, a TaKOX: IO O3HAYarOTh
OTpUMaHI pe3yibTaTH (4u kUi edekT BUKOHAHHS i€l mporpamu). Kpim Toro,
nporpaMHa JOKYMEHTAIlis JoloMarae po3iopaTucs B caMiid mporpami, IO
HE0OX1IHO, Hanpukiaa, npu ii moaudikanii. [IporpamyBanns (Programming) -



IpoIleC MIATOTOBKU 3ajad IS iX PO3B'I3aHHS 3a JOIMOMOTOI0 KOMITIOTEpa;
ITepamiitHui IpoItec CKIagaHHs IPOrPaM.

[Iporpama - fgaHi, TnpwW3HAYCHI IS YOPABIIHHSI KOHKPETHUMHU
KOMITOHEHTAaMH CHCTeMH OOpoOku iH(dopmallii 3 MeTorw peamisamii MeBHOTO
anroput™my [1], TOCTIAOBHICTP MAaIIMHHUX KOMAaH[, TNpHU3HAYCHA IS
JOCSITHEHHSI KOHKPETHOTO PE3yibTaTy.

[Mporpamue 3abe3neuenns (I13, Software) - komm’roTepHi mporpamu,
MpoIeAypH, a TaKOX JOKyMEHTallisl ¥ JaHi, 110 3 HUMH acoIliioBaHi, SKI
CTOCYIOTHCS (DYHKIIIOHYBaHHS KOMIT IOTEpHOI cuctemu [2].

TexHoJoTi€I0 MPOrpaMyBaHHs Ha3UBAIOTh CYKYIMHICTh METO/IIB 1 3aC00i1B,
110 BUKOPUCTOBYIOTHCS B IIPOIIECI PO3pOOKH IporpamMHoro 3adesncueHus [3, 4].
Sk Oyap-sika 1HIIA TEXHOJIOTISI, TEXHOJIOTIS MPOTpaMyBaHHS SIBJIsi€ COOOI0 HA0Ip
TEXHOJIOTIYHUX 1HCTPYKIIiH, 1110 BKIIOYAIOTh HACTYITHI MPOLETYPH:

- BKa31BKa IIOCJI1IOBHOCTI BUKOHAHHS TEXHOJIOTIYHHMX OIepaIlii;

- IepepaxyBaHHs YMOB, TIPH SIKHX BUKOHYETHCS Ta UM 1HIIIA OTIEePaIlis;

- OTIMC CaMHUX OIepallii, e A1 KOXKHOI oIeparlii BU3Ha4YeH1 BUX1IH1 JaHi,
pe3yabTaTu, a TaKOX 1HCTPYKIlIi, HOPMATUBH, CTaHJIAPTH, KPUTEPIi Ta METOAU
OIIHKH 1 T.11. (puc. 1.1).

MeToaH4HI MaTepiaTH,
iHCTpYKIIii, HOpMATHBH i
CTaHIapTH. KpHTepil
OLIHKH pe3yIbTATIB

BHXiOHI JaH1 B
CTaHIapTHOMY MOJAHHI
(HampHKTAI,
pe3yiapTaTH
MomepeHbO1 OTIepaliii)

PesyneTaTH B
cTaHIapTHOMY IIOJaHHI

' TEXHO.JIOITY- |
/HA OIIEPAIILA

BHKOHaBII, IIPOTpaMHi
TA TEXHITH] 3ac00H

Pucynok 1.1. CTpykTypa onucy TEXHOJIOTTYHOT ornepaiii

Kpim HaGopy omepariiii 1 iX MOCHiIOBHOCTI, TEXHOJIOTIS TaKOXK BU3HAYAE
croci® omnucy MpPOEKTOBAHOI CMCTEMHU, TOYHIIIE MOJIEN, BUKOPUCTOBYBAHOI Ha
KOHKPETHOMY €Tart po3pO0KH.

Po3pi3HAI0TE TEXHONOTIi, BUKOPUCTOBYBaHI Ha KOHKPETHHUX eTarax
po3po0Kku abo0 I BUPIMICHHS OKPEMHX 3aBAaHb ITUX €TaIiB, 1 TEXHOJOTI, 110
OXOIUTIOIOTh KUJIbKa eTariB ado Bech mpoliec po3poOku. B ocHOBI meprmx, sk



MPaBUJIO, JIGKUTh OOMEXKEHO 3aCTOCOBHHN METOM, IO J03BOJISE BUPIIIMTH
KOHKpPETHY 3adady. B OoCHOBI Jpyrux 3a3BudYail JIeKUTh 0a30BHA MeETOj abo
MiaXid, M0 BHU3HAYAE€ CYKYIHICTh METOJIB, BHUKOPHCTOBYBAHHMX Ha pPI3HUX
eTamnax po3poOKu, a00 METOOJIOTIIO.

Po3pi3HAIOTh TakoX METOAH, 3acO0M 1 MPOLECH/TMPOLEAYPH TEXHOJOTII
PO3pOOKH MPOTPAMHOTO 3a0€3MEUCHHS.

Meronu 3a6e3ne4ytoTh BUPIIICHHS HACTYITHUX 3aBJIaHb’

" [UIAHYBaHHA 1 OI[IHKA MPOTPAMHOTO MPOEKTY;

"  aHaJi3 BUMOT JI0 KOMII'FOTEPHHX CHUCTEM B LIJIIOMY 1 MPOTPaMHOMY
3a0€3MEUYCHHIO 30KpEMa;

" [POEKTYBaHHA CTPYKTYp mporpam (i CTpyKTyp AaHUX), 110 BXOJSATh J0
ckiany I13;

" KOHCTPYIOBaHHS IMPOTPAMHOTO TEKCTy (KOAyBaHHS, MpOTpaMyBaHHS,
peani3aris;

" TeCcTyBaHHS (BHSABJICHHS MOMIJIOK B CTBOPEHUX MPOTpaMax);

= cynposij [13, Bke BUKOPUCTOBYBAaHOTO 3aMOBHUKAMHU.

3aco6u (yrumitu) TPII3 3a6e3meuyroTh aBTOMAaTH30BaHy a00 aBTOMATHYHY
HNIATPUMKY METOMIB. 3 METOK CIIUIBHOIO 3aCTOCYBAHHS YTWUIITH MOXYTh
o0'eTHYBaTUCS B CHCTEeMH aBTOMaTu30BaHoro koHctpytoBanHs [13 (CASE-
CUCTEMHU).

[Ipouenypu 3'€AHYIOTH METOAW 1 YTUJITH TakK, IO BOHU 3a0€3MEUYIOThH
Oe3nepepBHUI TEXHOJIOTTYHHM JIAHII0KOK PO3POOKH.

[Ipouienypu BU3HAYAIOTH:

" [IOPSZI0K 3aCTOCYBaHHSI METO/IIB 1 YTHJIIT;

* popmyBaHH4 3BITiB, (HOPM 32 BIAMOBIIHUMH BUMOTAMH;

" KOHTPOJIb, SIKMW Jonomarae 3a0e3nevyBaTd SKICTh 1 KOOpAUHYBATH
3MIHH;

" popMyBaHHS KOHTPOJBHUX TOYOK, 32 SKUMHU KEPIBHUKHU OI[IHIOIOTh
porpec.

Ax npaBuiio, po3poOKa MOMYJSIPHOI MPOrpamMu - CKJIAAHWN 1 TpUBaIUN
npolec, B IKOMY 3aJliIHa BEJIMKa KUIbKICTh Jitoae. TyT, sik 1 B Oyab-sikoMy
0i13Heci, TOTPIOHI JOCHIIKEHHS PHUHKY, MPOJAYMYBAaHHS 1/1el, MapKETHHTY,
npoJiaxy. A 1Ie NMPOAYKTYy MOTPIOEH XOpOIIMM JM3aiH 1 YIMaKoBKa, a TaKOX
JIOBIJIKA, TEXHIYHA 1 TaK aail. Ajie 0e3 TeXHIYHOI CKJIagoBoi Bci 1l "013HecoB1" 1
"rymaniTapHi" mTyuku MapHi. [laBaiiTe moguBUMOCS, SIKi OCHOBHI TEXHIYHI POJIi
1 mocaau B po3po6i I13 ckoromni icHyroTh. Jlo pedi, Tpeba ckazaTH, IO MOILT
MDK HUMH HepiJiko OyBae HeUITKUM. UM OuTbIIe JTI0JIeH MPaIiol0Th B KOMaHI],
THUM YITKIIIE 3a3BUYail OAUISIIOTHCS poJjil. | HaBMaku - B HEBEJIIMKUX KOMaH/IaXx,
o0 CcKJagaeTbess 3 1-3 JIOAWHU KOXKEH 13 CIIBPOOITHHUKIB MOXE OYyTH
" TF0 IMHOIO-OPKECTPOM", SIKUM MOETHYE OaraTto poJieH.

OcCHOBHI TE€XHI4HI poJIi 1 ocaau B po3poOui I13 mpencraBiieHi HUXKYE:
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IIporpamicr (developer, po3poOHUK, KOAEP) - THIIIE KO
Ha MOBax MPOTpPaMyBaHHS, TOOTO Oe3MOocCepeHbO KOIY€E
JOriky pobotm mporpamu. Takox € 11 meprmmm
KOPHUCTYBA4YEM 1 TECTYBaJIbHUKOM.

IpoBignuii nporpamicr (team leader) - B mepiry uepry
OYOJIIOE 1 KOOPJAUHYE pOOOTY MPOTrpaMmicTiB B KOMAaH]II.
3aliMaeThCs  CKIQJaHHAM TEXHIYHUX 3aBJaHb  JUIA
MIPOTPaMICTIB.

CucremHuii apxirexkrop (System architect) - mpoekrye
pO3pOo0IIOBaHy CHUCTEMY Ha CaMOMY BEPXHbOMY pIBHI 1
NpUiiMae KIIIOYOBI PIMIEHHS 3 MPUBOAY TEXHOJOTIN 1
METOAOJIOTIA PO3pOoOKU. SK MpaBWiIo, HE MHUIIE KOJ
CHUCTEMH.

CucremHuii anajiTuk (analyst, aHamTuk) - € "MicTKOM"
MDK 3aMOBHUKOM 1 ujeHamu Komauau. llepeknanae
noOa)kaHHs 3aMOBHMKA B JOpMAT TEXHIYHUX 3aBJaHb.

TecryBaabHuk (quality assurance, Tectep) - mepeBipsie
AKICTh TPOAYKTy. HamaraeTbcsi 3mamaTu mporpamy i
3HANTH B HIMl TOMUWJIKH 1 POOJIEMHU.

CucremHuii aaminicrparop (System administrator)
BIJINIOBIJIa€ 32 pOOOTY MeEpexki, CepBepiB, KOMII'IOTEPIB
PO3pOOHUKIB Ta iHIIOrO "3aim3a" 1 mporpam, siki HoTpiOH1
JUJISL PO3POOKH 1 3aIMyCKY MPOJYKTY.

Texuiuamii gupexkrop (CTO) - 3'egnye poboTy
TEXHIYHOI YaCTUHU KOMaHAM PO3pOOKM 3 I1HIIMMH
BIII171aMU (DIPMU 1 KEPIBHUILITBOM.

1.2. PO3BUTOK MOB, CTHJIIB Ta TEXHOJIOT1H MPOTpaMyBaHHS.

Cucrema mporpaMHHUX 3aco0iB, 10 BHUKOPUCTOBYETHCS MPOrpaMiCTaMH
JUIs. pO3pOOJICHHST TIPOTPaMHOro 3a0e3MeUYeHHs] HOCUTh Ha3BY IHTETPOBAHOIO
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CepeloBHIIAa  pO3poOJIeHHs  mporpamHoro  3abesmeueHHs  (Integrated
Development Environment, IDE).

Sk mpaBuI0, cepeoBHINE PO3POOICHHS BKIIOYAE TEKCTOBHMA PEAAKTOD,
KOMIIIATOp /a0  iHTEepmperaTtop, 3aco0M  aBTOMAaTH3aIlil  CKIIaJaHHS,
HAJIaro/KyBaB Ta PI3HOMAHITHI 1HCTPYMEHTH JJIs1 KOHCTPYIOBaHHS rpadiuHOro
iHTEepdeiicy KopucTyBaua. 3HAyHE MOMIMPEHHS 00'€KTHO-OPIEHTOBAHOIO
nporpamyBanHs (OOII) mnpuBeno g0 TOro, MmO Cy4YacHi I1HCTPYMEHTHU
PO3pO0IICHHS BKIIIOYAIOTh Opay3ep KiaciB Ta IHCIEKTOP 00'€KTIB.

Ha cporogni g0 cepemoBUII pPO3pPOOJICHHS MiAKIIOYAOTh CHCTEMY
KepyBaHHS BepcCisIMH, 3aco0M TecTyBaHHA Ta 1H. Panime cepenoBuia
pO3poOJICHHST TiepeBakKHO Tpu3Hadanucs s oxaHiei moBu (Delphi, Turbo
Pascal, Borland C++,Visual Basic), age Ha ChOTroJiHI ITUPOKO 3aCTOCOBYBaHI
Taki cepepoBumia, sik Eclipse abo Microsoft Visual Studio, mpusznaueni mjs
MYJIBTUMOBHOTO po3pooieHHs 113.

1.2.1. Panui mosu npocpamy8aHHs..

CrmiaoM 3a IOSBOIO IEPIIMX EJIEKTPOHHUX OOYHMCIIOBAJbHUX MAIUH
(EOM), siki 3’siBUJIMCHh BIIHOCHO HemaBHO - y 40-Bux pokax XX CTOJITTS,
BUHUKJIM i Tepill MOBM NPOrpaMyBaHHs, SIKI OyJdM JOCHTh NPUMITHBHI 1
OpIEHTOBaHI Ha YHMCIIOBI PO3paxyHKH (MaTeMaTwdHi W (i3uyH1), 1 TPUKIAIHI
3aBJIaHHS, B TIEPIIY YEPTy y raixy3i BIHCbKOBOI CIIPaBH.

[Iporpamu, HamucaHi Ha paHHIX MOBaxX MPOrpaMyBaHHs, OyJv JIHIMHUMU
MOCJIIJIOBHOCTSIMU €JIEMEHTAPHUX OTEpallil 3 perictpamu, B SKUX 30epiraaucs
nani. Tomy Oynp-sika TEXHOJIOTISE TporpamyBaHHs Oyna BiacytHs. [leprmi
nporpamMu OyiH TMPEACTaBIEHl y BUIJISAAI TOCHTIIOBHOCTI OINEpPaTOpiB - Tak
3BaHUU omnepartopHui miaxia. HamucaHHIO MOCTIZOBHOCTI MAIIMHHUX KOMaH]
nepeayBajgo CKIAQJIaHHS OINEpaTOpHOi CXeMHU, IO BiJOMBaJia MOCHIAOBHICTH
OIEepaTopiB 1 MEPEXOAN MK HUMHU 1 3r0JIOM OTPUMAJIO HOHATTS KaIrOpUTM». Y
TpaJMILIITHOMY TpPaKTyBaHHI aJrOPUTM — II€ TOYHHMM HaOIp IHCTPYKLIH, ILIO
ONMKCYIOTh MOCIIOBHICTh 1 BUKOHABLIS ISl JOCSTHEHHS PE3YJIbTATY PIILIECHHS
3a7a4l 3a KIHIEBUH Yac.

[loTpiOHO  BiA3HAYUTH, 1[I0 pPaHHI MOBHU HporpamyBaHHs  Oyiu
ONTHUMI30BaHI MiJi Ty amapaTHy apXiTEKTypy KOHKPETHOrO0 KOMI'toTepa, IJis
SKOTO BOHM Mpu3Havanucsa. byap-sika cranmapTu3aliis B 11eil yac Oyiia BiICyTHS,
HE JUBJISTYNCH HA T€, 1[0 PaHHI MOBH MPOTPaMyBaHHS 3a0€3MeUyBaIA IOCTATHHO
BUCOKY €(EeKTHUBHICTh OOuYMCIeHb. AJle Tmporpama, sKa Oylia IIUIKOM
mpare3aTHOI Ha OJHIA OOYMCIIOBAJIbHIM MalllWHI, 4aCTO HE MoOrja OyTu
BUKOHAHA Ha IHIIKA. TakuM 4YHHOM, paHHI MOBH NPOTPAMyBaHHS 1CTOTHO
3aJIeKaId BIJ CEpelOBUINA OOYUCIEHb 1 MPUOJM3HO BIAMOBIIATN CYYaCHUM
MaIllMHHUM KoJilaM abo MoB1 acemoOusepa. Ilepuri MoBM mporpamyBaHHsS 4acTo
HA3WBaIOTh MOBAMH HU3bKOTO PiBHSI.

N
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IIporpama MOCJTIIOBHOCTI MAIIMHHUX KOMAaHJ 1 TIEPEXOIu MiX
HUMU

Yac nosiBu 1940 poxu

IlepeBaru BHCOKa 00YHCIIIOBAJIbHA €()EKTHUBHICTh

Henogiku 1CTOTHA 3QJIKHICTh BiJI CEpeIOBUINA OOUHCIICHD

Ipuxnaan MaluHH1 koau, acemOnepu (Autocode, IPL, FLOW-
MATIC)

Iixxin OIePATOPHUI

3apoaxyernca aNrOpUTM

MOHATTHA

3acTrocyBaHHs TEOPETUYHI HayKOB1 pO3paxyHKH 1 MPUKJIAIHI 3a7a4i B
rajiy3i BiliCbKOBOI CIIpaBU

1.2.2. Imnepamusne npoepamysanns (Imperative programming).
IIpouedypnuti nioxio (Procedural programming).

Cepenuna 50-X poKiB XapaKTEpPU3YEThCS 3MEHILICHHSIM MPOTPaMyBaHHS B
MaImuHHUX KoMaHaax. [loyanu 3'IBIATHCS MOBU TIPOTpaMyBaHHS HOBOTO THITY,
[0 BUCTYMAIOTh B POJII MOCEPETHUKA MK MAIIMHAMH 1 MPOTPaMiCTaMH, SKi
TIOJTYYHJIA Ha3BY BUCOKOPiBHEBHUX. BHCOKOpiBHEBa MOBa MPOTpaMyBaHHSI - MOBa
MporpaMyBaHHs, poO3poOJieHa I IIBHUAKOCTI 1 3PYYHOCTI BHKOPHUCTAHHS
nporpamictoM. OCHOBHa pHca BHUCOKOPIBHEBMX MOB - II¢ aOCTpakxiiisi, TOOTO
BBEJICHHSI CMHCJIOBUX KOHCTPYKIIIH, SIKI KOPOTKO OMUCYIOTh TaKi CTPYKTYpH
JaHUX 1 omepallli HaJ HUMH, OIUCH SIKMX Ha MAIIMHHOMY KoJi (a00 Ha IHIIIHA
HU3KOPIBHEBIA MOBI MPOTpaMyBaHHS) JYXE JIOBI1 1 CKJIaMHI IJIi PO3YMIHHS.
Pi3Hu1s BiJf MOB HU3BKOTO PIBHS TMOJISITA€ Y MiABUIICHHI €(EKTUBHOCTI Mpalii
pPO3pPOOHUKIB 3a pPaxXyHOK aOCTparyBaHHsA BiJf KOHKPETHOTO arapaTHOTrO
3abe3reueHHss. OIMH ~ omepaTop MOBH  BHCOKOTO  PIiBHS  BiATIOBIJAB
MOCIJOBHOCTI 3 JIEKIJIbKOX HU3bKOPIBHEBUX KOMAaHI.

Buxoasun 3 Toro, mo mnporpama (QakTUYHO sBIsJa coOor HalIp
JTUPEKTUB, 3BEPHEHUX 1O KOMITIOTEpa, TaKWUW MAXiJ 1T0 TPOrpaMyBaHHS
Ha3BaJIM IMIIEPATUBHUM.

MoskHa BBaXaTH 10 B LEH mepiof 3'ABWIMCH CTWJl, ab0 mapaJurmu,
porpaMyBaHHS.

HactymHuM KpOKOM pO3BHTKY MpOTrpaM CTajlo MIiABUINCHHS  iX
CTPYKTYPOBAHOCTI - CTPYKTYpHUU MiJXiA, MPU SKOMY BHIUISIN KAaHOHIYHI
CTPYKTYpH: JIHIWHI JUISHKA, [HUKIA Ta PO3TaTy)KEHHSA. 3aBISKH I[bOMY
3'sIBUJIACS MOJKJIMBICTh YHTATH 1 TEPEBIPATH TpOrpamy SK TEKCT, a IIe
MIABUIIMIO €()EeKTUBHICTh TMpalli MPOrpaMmiCTiB TiJ 4Yac pPO3pOOJICHHS Ta
B1JIJIar0JDKCHHS ITPOTPaM.

Po3mip mporpam moCTiiiHO 30UTBITYBaBCA, TOMY MPOTPAMICTH TMOYAIA
00'eTHYBaTH OKpeMi iX YaCTUHM y MIANPOrpaMH, sIKI TPYMyBaJd y O010110TEKH.
bibmoTekn miOKIOYaIMCSd 0 OCHOBHOI po0odoi mporpamu, sika 3a
HEOOXITHOCTI BUKJIMKala NOTPIOHY mignporpamy. DakTHUHO TaKUil MIAXin
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30UTBITUB CTPYKTYPHICTh TMpOTpaM - BeIWKa Iporpama craja CYKYITHICTIO
nporeayp-mianporpam. OaHa migmporpamMa, TOJOBHA, PO3MNOYHMHAIA POOOTY
Bciei mporpamu. ToOTo BimOyBCs mepexiy M0 HACTYIMHOTO €Tamy PO3BHUTKY
TEXHOJIOT1H - IPOIIETyPHOTO TPOTrpaMyBaHHS.

[Ipu po3poOieHHI OKpeMoi MpoUeAypH Ui BUKOPHUCTAHHS 1HIIHUX
nporeAyp mnoTpiOHO Oyslo 3HATH JMIIE iX MpU3HAYEHHS Ta Crocio.
[Ipouenypuuii miaxia J03BOJIMB CKOPOTUTH 3aTpaTd Mpaili 1 MAIIMHHOTO Yacy
Ha CTBOPEHHS 1 MOJCPHI3aIlil0 MPOrpaM 3aBAsSKU MOXKIHWBOCTI 3MiHH OKPEMOi
npouenypu 0Oe3 BTpydyaHHS B 1HIIL. 3'SBUJACS MOXJIMBICTH IOBTOPHOTO
BUKOPUCTAHHS paHillle HaNUCaHUX MPOrpaMHUX OJIOKIB  3aBASKH  1X
11eHTrikaIlii 1 HaCTYITHOTO 3BEPHEHHSI 3a IUM 11ICHTHU(IKATOPOM.

Takox 3aBASKH CTPYKTYPHOCTI Imporpam Oyiia 30inblieHa X HaaiiHICTD -
MIJIPOTpaMy CTalu 3B'SI3yBAaTUCh OJHA 13 OJHOIO TUIBKM IUISIXOM Mepenadi iMm
apryMEHTIB, 3MIHHI PO3MOIIHINCS Ha JIOKAJbHI 1 IJ100aJIbHI.

Okpim TOro, MosiBa MOB BHCOKOT'O PIBHSI 3HAYHO 3MEHIIIMIA 3aJICKHICTh
peanizarlii Bij anapatHoro 3abesneueHHs. 11lo0 ue peanizyBaru, Oyiu cTBOpEHi
CIElIaII30BaHl  MPOTPaMU-TPAHCISITOPYU, TPU3HAYEHI IS TEPETBOPEHHS
IHCTPYKIIii MOBH MPOTPaMyBaHHS Yy KOJW TEBHOI MallMHU. BuKopucTaHHS
TPAHCJISITOPIB TPHUBEIO JO IEBHOI BTPATH IIBUAKOCTI OOYHCIICHb, ajie IeH
HEJIOJIIK KOMIIEHCYBaBCSI 3HAYHUM BHIpallleM Yy IIBHUJKOCTI pPO3pOOJEHHS 1
MoaudIKaIlii mporpam.

Takox y 1meil mepiog po3modand poO3pOOJICHHS CIelialli30BaHUX MOB
porpamMyBaHHsSl JUIsl PO3B'SI3aHHS KOHKPETHUX KJIACIB 3ajad: JJig CHCTEM
KepyBaHHs 0a3aMu JaHUX, IMITAIIITHOTO MOJICTIOBAHHS Ta 1H.

VY Toli yac mporpamMu BCe YacTillle pO3pOoOIIsUTUCS [ BUKOHAHHS 3aBJIaHb
BIMICHKOBOTO TPHU3HAYEHHS, MJI1 KOCMIYHOI Tally3l, E€HEpreTMKH - 1 BIJ
HAJIIMHOCTI MPOrpPaMHOTO 3a0€3IMEUEHHsI 3ajeXaau JIOJChKl KUTTI. OIHUM 13
HaIpsIMKIB YJAOCKOHAJIEHHS MOB MpPOTpaMyBaHHS CTaj0 MiJABUIICHHS PIBHA
TUNI3ami JaHuX.

BukopucranHs KOpPCTKO THII30BaHOT MOBH MPU PO3POOJIEHHI IporpaMu
JIO3BOJIAE 1€ TiJ 4Yac i1 TpaHCHSIi y MallMHHI KOJAW BUSIBUTH OUIBIIICTH
MIOMUJIOK BUKOPHUCTAHHS JaHUX 1 UM MIABUIIATHA SKICTh Mporpamu. Are
TUII3AIs 00MeXye CBOOOIy TIporpamicTa 1 He J03BOJISIE BUKOHYBATH YaCTHHY
MEePETBOPEHD JJAHUX, [0 YACTO MOTPIOHO Y CUCTEMHOMY ITPOTpamMyBaHHI.

[IpakTuka  mporpaMmyBaHHS  T[OKa3ajga, 10  BEJIMKa  YacTHUHA
BHCOKOPIBHEBUX MOB, CTBOPEHUX Y TIEPi0]1 MPOIIEAYPHOTO MAXOMY, AYXKE BIIAJIO
peanizoBaHa, TOMy BOHHM ab0 X Bapiailii BUKOPHUCTOBYIOTHCS JI0 IIBOTO Yacy.
Hanpuknaa, 10 mporo 4yacy BUKOPHUCTOBYEThCS MoBa Fortran gms peamizamii
obuncmoBanbHuX anroputmi, MoBa COBOL nys onucy 6i3Hec-mpoiieciB abo
MoBa APL, mo noeranuo tpancopmyBasiace y Moy C (Ci).

[ToTpeOa miABUIIEHHS PIBHS THUIII3Allli MOB MPOrpamMyBaHHS MpHUBENa 10
nosieu MoBH Pascal (Ilackans). OnHouacHo 3 Ilackanem Oyna po3po6iieHa MoBa
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C, w10 31e0iIbpIIoro OpiEHTOBaHA HA CHCTEMHE IMPOTpaMyBaHHSA 1 € ciabKo
THITI30BaHOIO MOBOI0. Yac mosBu: 1950 poku.

Crucna XapakTEepHCTHKA: TMporpamMa - TOCHITOBHICTh IHCTPYKITIN-
OTIepaTOPIB, Y SKY BKJIFOUYCHI OJIOKM TUTIOBUX [Tl - TIpoLieIypu a00 PyHKITIi.

N

IIporpama MOCTIIOBHICTh 1HCTPYKIIIH-0NIEpaToOpiB, SKI MICTITh
0JIOKM TUIIOBUX A1 — nponeaypu abo GyHKIi

Yac nosiBu 1950 poku

IlepeBaru "  [iIBHINCHHS PiBHSA a0CTpaKIii

" MEHIIIAa MallTUHHA 3aJIC)KHICTh

" QuIbplIA CYMICHICTb

"  3MICTOBHA 3HAYYIIICTh TEKCTIB MIPOTrpam

*  yHi(iKalisg IPOrpaMHOTO KOy

"  [1JIBUIIECHHS €QEKTUBHOCTI Mpalli IpOrpaMmicTiB

Heponiku "  OUIBIIl BUTPATH HA BUBYCHHS MOB;
" MEHIIA 00YKCITIOBAIbHA €)EKTUBHICTh

IMpukaagu Fortran, ALGOL, PL/1, APL, COBOL,
Pascal, C, Basic

Hinxin CTPYKTYpHUH, nepexiy 10 IIPOLEYPHOTO
IIPOTPaMyBaHHS

3apoxxyerbcs 010;i0TeKM  mporpaMm,  IPOLETYPHU-TIINPOTPaMH,
MOHATTSH KOMITUIATOP, 1IEHTU(DIKATOP, TPOTrPAMH-TPAHCISTOPU

3acTrocyBaHHs [Ipouienypuuii miaxij JO3BOJIMB CKOPOTHTH 3aTpaTH
mparii 1 MAaIIMHHOTO Yacy Ha CTBOPEHHA 1
MOJIEpHi3allito mporpaMm. 3'IBWIACS  MOXJIMBICTb
MOBTOPHOTO  BHKOPWUCTAHHS  paHillle HaIMUCaHUX
nporpaMHUX OJIOKIB 3aBIOsSIKM 1X 1aeHTUdikamii 1
HACTYIHOTO 3BEPHEHHS 3a LIUM 1JICHTU(]IKATOPOM.

1.2.3. Jlexnapamusne npoepamysannst (Declarative programming).

VY 60-x pp. XX CTONITTS BUHUKAE HOBUU MIAX1A 0 MPOrpaMyBaHHS, 1110
JI0 I[LOTO Yacy YCHINIHO KOHKYpPY€E 3 IMIIEPATUBHUM, a caMe - JCKJIapaTUBHUI
nigxia. [lpu pexnmapatuBHOMY MiAXOJi JO TMpOorpamMyBaHHS Tporpama € He
Ha0OpPOM KOMaH/I, @ OITUCOM JIii, SIK1 TOTPIOHO BUKOHATH.

JleknmapaTvBHI MOBHM TpPOTPaMyBaHHS - MOBHU CTBOPEHHS TMporpaMm 3i
MTYYHUM 1HTEJIEKTOM - €KCIEepTHI CHUCTeMH, 1HGOpMAIliiiHl CHCTEMH,
pO3Mi3HaBaHHs 00pa3iB TOIIIO.
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Ile#t miaxim Jserko GopMami3yeTbcsi MaTeMAaTHYHUMHU 3acobamu. Y
pe3yabTaTi MporpamMu JICTIIC TMEPEBIPATH HA TOMMJIKH 1 BiJIOBIIHICTH
TeXHIYHHUM crernudikamisaM (BepudikyBaTh).

Takox maHWid MAXiJ Mae BUCOKUW CTYHiHB aOCTpakilii. PakTUdHO
MPOTPaMICT OIepye HE HA0OpOM IHCTPYKIIH, a aOCTpAaKTHHUMH TOHSTTSIMH,
4acTO JOCUTh y3arajJbHEHUMHU.

JlexnapaTuBHE MporpaMyBaHHS - TEPMIH 3 JIBOMa PI3HUMU 3HAYEHHSIMHU.
3riJIHO MepuIoMy BU3HAUYEHHIO, MPOrpaMa «JIeKIapaTUBHA, SKIIO BOHA OMHUCYE
noch, a He sAK Horo crtBopuTu. Hampuknan, BeO-ctopinku Ha HTML
JeKJIapaTUBHI, OCKUILKH BOHHW OMKCYIOTH 1110 MOBUHHA MICTUTH CTOpIHKA, a HE
K BigoOpakaTh CTOpPIHKY Ha ekpaHi. Lled miaxim BIIpI3HIETbCA BIJ MOB
IMIIEpaTUBHOTO TPOTPaMyBaHHsI, [0 BUMAararmTh BiJ] MpoTrpamMicTa BKa3yBaTh
QITOPUTM JIJIs1 BUKOHAHHS.

3rigHO JIpyroMy BH3HAYCHHIO, TpOTrpaMa <«JICKiIapaTHBHA», SKIIO BOHA
HamycaHa Ha BHKIIOYHO (YHKIIOHANBHIM, JIOT1YHIM ab00 KOHCTAaHTHIM MOBI
pOrpaMyBaHHS.

Ha mouatky nmexkmapaTHBHMM MOBaM IIporpamMyBaHHS Oylno Ba)XKoO
KOHKYpPYBaTH 3 IMIEpPaTHBHUMHU Yy 3B'SI3Ky 13 MpoOJieMaMH MpPHU CTBOPEHHI
edekTUBHUX TpaHcasaTopiB. [IporpamMu mpaifoBaid MOBUIBHIIIE, OJHAK BOHU
BUPIITYBaJIX OLIBIT a0CTpaKTHI 3aBAaHHS 13 MEHILIUMHU 3aTPaTaMH.

Hampuknan, moBa SML Oyna po3po6iieHa, sik 3aci0 JOBEIEHHS TEOPEM.
Hianexktn MmoBu LISP BUHMKIIN 3aBISKH TOMY, IO IS MOBa € €(PEKTUBHOIO ITiJT
yac 00poOKHU CUMBOJILHOT 1H(hOpMAIIii.

JleknmapaTvBHI MOBH TpOrpamMyBaHHSI - II€ MOBH MpOTrpaMyBaHHS
BHCOKOTO PIBHS, B SIKMX IMPOTPAMICTOM HE 3aJIa€ThCS TMOKPOKOBHHA aJTOPUTM
pimeHHs 3a1a4i ("sk" BUPIIIMTH 3aBJIaHH), a JESIKUM YAHOM OIMUCYETHCS, "'110"
NOTPIOHO OTpPUMATH SIK pe3ynbTaT. MexaHi3M 0OpoOKH 31CTaBIEHHS 3a 3pa3KoM
JEKJIApaTUBHUX TBEP/KEHB BXKE PEATi30BAHO Y MPUCTPOT MOBH.

IIporpama  «aekimapaTMBHa»,  SKIIO 11  HANMCAaHO  BHHATKOBO
(YHKL10HATIBHOK MOBOIO IPOrPAMYBAHHS, JIOTTYHOIO MOBOIO MTPOrpaMyBaHHS.

OpmHuM 13 NIIAXIB PO3BUTKY JACKIAPATHBHOTO CTHITIO TIPOTPaMyBaHHS CTaB
GyHKIIOHATBHUHN TX1]T, IO BUHUK 13 MOSBOIO 1 po3BUTKOM MOBH LISP.

BigMiHHOIO OCOOIMBICTIO JAHOTO IMJAXOAY € Ta 00CTaBWHA, IO Oyab-siKa
mporpama, HamucaHa TaKOK MOBOIO, MOXE IHTEPNpPETyBaTUCS K (PYHKISA 3
OJHUM a00 KIJIbBKOMa apryMEHTaMH, JIesKI 3 SKUX TaK0X MOKHA PO3IJISAATH SIK
dbynkmii. CkimagHl TporpaMu MpU TaKOMy MiAX01 OyIyIOThCS 3a JOMOMOTOIO
noeHaHHs QYHKIINA. Takuil maxig Aa€ MOXKIUBICTh MPO30POTO MOCITIOBAHHS
TEKCTY IIporpamM MaTeMaTUIHHMH 3aCO0aMH.

[Ipu QyHKIIOHAIBHOMY MpPOTpaMyBaHHI MOBTOPHE BUKOPHUCTAHHS KOy
3BOJIUTHCA 10 BUKJIMKY paHillle onucaHoi QPyHKIi, CTpyKTypa SKOi, Ha BIAMIHY
BiJl MIPOLIETypH IMIIEPATUBHOI MOBH, ITPO30pa MaTeMaTuyHo. bkl Toro, Tvnu
OKpeMHuX (DYHKIIIH, [0 BUKOPUCTOBYIOTHCS Y (DYHKIIIOHAIbHUX MOBaX, MOXYTh
Oyt 3MiHHMMHU. ToOTO 3a0e3medyeThCsi MOXIIMBICTH OOpPOOKH PIZHOPIAHHMX

16



naHuX (HampHUKiIald, YHOPSAKYBaHHS €JIEMEHTIB CIHUCKY 3a 3pPOCTaHHSAM JUIs
IITUX YHCEN, OKPEMUX CHMBOJIB 1 psAKiB), abo momiMopdi3zMm. 3aBasKu
peamizariii MexaHi3My 3iCTaBJICHHS i3 3pa3kom, Taki MoBH, sk ML Ta Haskell,
Ty’ke 100pe 3aCTOCOBHI 1T CHMBOJILHOT OOPOOKH.

e oxHi€r0 BaXXJIMBOIO MEPEBAror0 peanmizaiii MOB (YHKIIIOHAJIBLHOTO
porpamMyBaHHs € aBTOMaTU30BaHUN JUHAMIYHUN PO3MOLI MaM'siTi KOMIT'IOTepa
1151 30epiranHs gaHux. [Ipu 11boMy mporpamicT mo30aBlISIETECS Bl pyTHUHHOTO
000B'SI3Ky KOHTPOJIFOBATH JIaHI.

Jlo HemomnikiB MOB (PYHKIIOHAJIBHOTO MpPOrpaMyBaHHsS  BiJHOCSTH
HEJIHIMHY CTPYKTYpY MPOTrpaMH 1 BITHOCHO HEBUCOKY €(PEKTHUBHICTh peaizallii.
OpmHak nepiuil HeJOMMIK JOCUTh CYO'€KTUBHUM, a IPYTHM YCHIIITHO MOI0JaHUN
CYJacCHHMH peani3aiisiMu, 30KpeMa HU3KOI0 OCTaHHIX TpaHCISATOpiB MoBU SML,
BKJIIOYAIOUM 1 KoMmuistop juisi cepenoBuiia Microsoft. NET. Yac nosiu: 1960
POKH.

Crucna xapakTepucCTHKA: TIporpamMa - (QYHKIIS, apryMeHTH SKOi,
MOXJIMBO, TAKOXK € (QYHKIIISIMH.

VY 70-x pp. XX CTONITTS BHHHUKJA III€ OJIHA TLJIKAa MOB JEKJIapaTHBHOTO
porpaMyBaHHS, MMOB'SI3aHA 3 MPOEKTAMH Y Taiy3i IITYYHOTO 1HTEJIEKTY - MOBHU
JIOTIYHOTO TPOrPaMyBaHHS.

3riIHO 3 JOTIYHUM M1X0I0M JI0 TPOrpaMyBaHHs IIporpama € CyKyIHICTIO
npaBuil ab0 JIOTIYHHUX BHUCIOBJIIOBaHb. MOBH JIOTIYHOTO MPOTrpaMyBaHHS
0a3yr0ThCS Ha KJIACHYHIM JIOTII 1 3aCTOCOBHI JUIsl CUCTEM JIOT1YHOTO BUCHOBKY,
30KpeMa g TaK 3BaHMX eKCINEepPTHUX cucTteM. Ha wMoBax JIOTIYHOTO
porpamMyBaHHs, MPUPOJHO, (OPMai3ye€ThCA JIOTIKA TOBEHIHKH, iX MOKHA
3aCTOCOBYBATH JIJISl OTHCIB MPABUJI MPUNAHSATTS PillleHb, HAMPUKIIAA, Y CHCTEMAaX,
OpIEHTOBAaHUX Ha MIATPUMKY O13HECY.

BaxxnuBoro nepeBaroro MiIXoay € JOCUTh BHCOKMH pPIBEHb MAaIMHHOT
HE3JIEKHOCTI, @ TaKOXXK MOXIJIMBICTh BIKATIB - MOBEPHEHHS 0 MONEPEAHBOL
METU TMPU HETraTUBHOMY pe3yJbTaTl aHaji3y OJHOTO 3 BapiaHTIB y MpOLECI
NOIIYKY pIIeHHS (CKa)XKIMO, YEPrOBOTO X0y MpPH Tpl B IIaxXu), U0 MO30aBIIsie
B1Jl HEOOX1THOCTI MOILIYKY PIIIEHHS MOBHUM NEepeOOpoM BapiaHTIB 1 301JIbIIYyE
e(heKTUBHICTh peaizallii.

OpHuM 3 HENOJIKIB JIOTIYHOTO MIiAXOAY B KOHIENTYyaJbHOMY IUTaH1 €
cneru@ivHICTh KJIAaCy BUPINIYBAHUX 3aB/IaHb.

[HIMIA HEMOMIK MPAaKTHYHOTO XapakTepy TMOJSITae Yy CKIATHOCTI
edeKTHUBHOT peatizallii JyIsl IPUUHATTS PIllieHb y pealbHOMY Yaci, CKaXiMO, IS
CUCTEM >KUTTE3a0€3MCUCHHS.

TunoBuM TPHKIAAOM TaKMX MOB € MOBH JIOTIYHOTO IPOTpaMyBaHHS
(MOBM, 3aCHOBaHI Ha CHUCTEeMI NIpaBWi). Y MOporpaMax Ha MOBax JIOTTYHOIO
porpamMyBaHHS BIAMOBIIHI A1 BUKOHYIOTHCSI TUIBKH 32 HASBHOCTI HEOOX1AHOTO
J03BUIbHOT YMOBH.
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N

- OmHUC JiM, fKi MOTPIOHO BHKOHATH, BHKOHYBaHA

IIporpama crenudikaris
Yac nosiBu 1960-70 poxu
IlepeBaru *  dopmanizyeTbcs MaTEMaTUYHUMU 3aC00aMU;
" [porpaMu JIeTHIe TMEepeBIPATA Ha TOMUIIKUA 1
BI/IMOBIHICTh TEXHIYHUM cHienu]ikariisamM;
"  BHCOKA CTYIiHb a0CTpaKIIii;
" [porpamMud  MpalioBaJid  MOBUIbHINIE,  aje
BUpIITyBaIM ~ OUThII  aOCTpakTHI  3aBAaHHSI 13
MEHIITUMU 3aTpaTaMu,;
" [IOBHICTIO aBTOMAaTUYHE YIPaBJIHHS MaM'ATTIO
KoMm'totepa («30UpaHHs CMITTS»);
"  [POCTOTA MTOBTOPHOTO BUKOPHCTAaHHS
(parMeHTiB KOAY;
"  pO3IIHpEHA MiITPUMKA byHKIIIH 3
napamMeTpUYHUMH apryMEHTaMH;
" mpocToTa Bepudikallii 1 TeCTyBaHHS IPOrpam;
"  CTPOTICTh MaTeMaTU4YHOI hopmMaizarlii.
HenoJuiku "HeJiHIHHA CTPYKTYypa MPOTrpaMu;
" B1JITHOCHO HEBUCOKA €(peKTUBHICTh peari3allii;
"HEOOXITHICTh (PYHIAMEHTAILHUX MAaTEMAaTHYHUX
3HAHb.
IMpukaagu Prolog, Mercury, SML, LISP, Haskell, Miranda,
Hope.
Iixxin JICKJIADATUBHA CEMAHTHUKA
3apomxxyerbcs MoBu noriyHOro mporpamyBaHHs (MOBH, 3aCHOBaHI
MOHATTSH HAa cHUCcTeMl TpaBwi). Y TporpamMax Ha MOBax
JIOTTYHOT O MporpaMyBaHHS B1IIIOBIIH1 i
BUKOHYIOThCSI TUIBKM 3a HAasSBHOCTI HEOOX1THOTO
JI03BUIbHOI YMOBH.
3acTrocyBaHHs (GyHKLIOHAJIBPHE  TMporpamMyBaHHS ~ Ta  JIOTIYHE

nporpaMyBaHHS: KOHKPETH3YIOTh METY 1 3aJIMIIAIOTh
peanizalito aIrOpUTMY Ha JIOTIOM1)KHOMY
porpaMHOMy 3a0e3MNedeHH] (HalpuKIal, 1HCTPYKIIS
BUOIpkr SQL KOHKpETH3y€ BIACTUBOCTI JaHUX, SK1
cmia orpuMaTd Bim 0a3uw JaHMX, aje He Mpolec
OTPUMAaHHS X JaHKX); IporpaMyBaHHs
napajieIbHUX KOMI'FOTEPIB.
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1.2.4 06'exmuo-opichmosane  NPoOcPaAMYEAHHSL (Object-oriented
programming).

VYci yHiBepcaabHI MOBH TIPOTPaMyBaHHsI, HE3BAKAIOUM HA BIIMIHHOCTI Y
CHUHTAKCHC1 1 BUKOPUCTOBYBAHHMX KJIIOUOBUX CJIOBaX, peai3yloTh OJHI ¥ Ti cami
KaHOHIYHI CTPYKTYpHU: ONIEpaTOPH MPUCBOIOBAHHS, ITUKJIH 1 PO3TaTyKEHHS.

VY BcCiX CydYacHMX MOBax HasBHI 0a30Bl TUNU JaHUX (LU 1 pEeyOBl
apuMETHUYH1 TUIH, CUMBOJIbHHM 1, MOXKJIUBO, PSAKOBUU THIT), € MOMIJIHMBICTh
BUKOPHUCTAHHS arperaTiB JaHUX, y TOMY YUCJI1 MACHUBIB 1 CTPYKTYp (3aIUCIB).

Pazom 3 TuM mpu po3poOJeHHI TMporpamMu Jjsi PO3B's3aHHS KOHKPETHOT
MIPUKIIAJIHOI 3a/1adl MOTpiOHA SK MOXKHA OiIbIa OJM3BKICTh TEKCTY IpOorpaMu
0 omnucy 3aBAaHHA. OJHUM 13 NUISIXIB BUPIIMICHHS i€l mpoOiemMu OyJio
CTBOPCHHSI PO3IIUPIOBAHOI MOBH, IO MICTHTh HEBEIMKE SIPO 1 JOIyCKae
PO3ILIMPEHHS, JOMOBHIOE MOBY THUIIAMHU JaHUX 1 oOleparopamu, BIJIOUBaAE
KOHIICTITYaJIbHY CYTHICTh KOHKPETHOTO KJIacy 3a/1ad.

Po3BUTKOM 1IHOTO MiAXO/Y 1 CTaN0 00'€KTHO-OPIEHTOBAHE MPOTrpaMyBaHHS
(OOII) - ctunb nporpamyBaHHs, 0 (PIKCy€e TOBEIIHKY PEaJbHOIO CBITY TaKUM
CIIOCOOOM, MPH SKOMY JIeTail MOro peaiizaiii MpuxoBaHi. Y paMKax JaHOTO
MIIX0Ay TMporpamMa € OmnucoM OO0'€KTiB, iX BIacTUBOCTE (abo aTpuOyTiB),
CyKymHocTel (200 KJaciB), BIJHOCHMH MK HHUMH, CIOCOOIB iX B3aeMOJii Ta
ormepariid Hajx o0'ektamMu (a00 MeToiB). MexaHi3M ycnajKyBaHHS aTpUOYTIB 1
METO/IB J103BOJIsiE Oy/yBaTW MOXIJHI TMOHSATTS Ha OCHOBI 0a30BUX 1 TaKUM
YUHOM CTBOPIOBATH MOJI€NIb SIK 3aBrOJHO CKJIAJHOT MpEeaMeTHOI o0yacTti 13
3aJIaHUMHU BJIACTUBOCTSMH.

[le onuiero BaxymBow BiactuBicTio OOIl € miaTpuMKa MeXaHi3My
00pOOKH MOJII, K1 3MIHIOIOTh aTPUOYTH 00'€KTIB 1 MOACIIIOIOTH iX B3aEMOJIIIO Y
npeaMeTHiil obnacti. [lepemMimarounch 1o ie€papxii KiaciB Big OUIbII 3araabHUX
MOHATh MPEAMETHOI 00JacTi A0 OUIbII KOHKPETHHX 1 HaBMNAKH, MPOrpamMicT
OTPUMYE MOXJIMBICTb 3MIHIOBATH CTYIIHb AOCTPAaKTHOCTI MOIJSAY Ha
MO/IEJIbOBAHUI HUM peaibHUM CBIT.

Bukopucranns panimie po3poOiieHuX (MOXJIUBO, 1HIIUMH KOJIEKTUBAMU
nporpamicTiB) 010J1i0TeK O00'€KTIB 1 METOJIB JIO3BOJISIE 3HAYHO 3a0IIATUTH
TPYJOBUTpPATH TPU BHUPOOHUIITBI MPOrPaMHOro 3a0e3MeUeHHs, OCOOJIMBO
TUIIOBOTO.

OO0'exTH, KJack 1 METOIM MOXYTh OyTH MOJTIMOPp(PHUMH, IO POOUTH
peaizoBaHe MporpamMHe 3a0e3neueHHs O1IbII THYYKUM 1 YHIBEPCAIbHUM.

CximanmHicTh afgekBaTHOI (HecymepeuauBoi 1 ToBHOI) (opmamizaiii
00'€KTHOI Teopii MOPOKY€E TPYAHOIl TECTYBaHHs Ta Bepuikallii CTBOPEHOTO
nporpamMHoro 3abe3nedyeHHs. L1 oOcTraBuHA € OAHUM 3 HAWOUIBII 1CTOTHHUX
Hexoikis OOIL.

Y ocHOBI 00'€KTHO-OPIEHTOBAHOI METOAOJIOTII MPOTPaMyBaHHS JIEKHUTh
00'€eKTHUN TiaXid, KOJW MpPUKIaTHA HAOYHA O0O0JIACTh MPEJCTABISIETHCA Y
BUTJISA/II CYKYIMHOCTI OO'€KTIB, SIKI B3a€EMOJIIIOTH MiX CO0OI0 3a JOMOMOTOIO
nepeaadl moBigomieHb. OO0'€KT - 1€ CyKYHHICTh AaHUX (3MIHHHUX) 1 CIOCOOIB
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poboT 3 HuMH (KOMIIOHEHTHUX Tpouenyp 1 ¢yskiii). CrtaH 00'exTy
XapaKTEPU3YEThCSI TEPETIKOM BCIX HOT0 MOMUIMBUX (3a3BHUYail CTATHYHHX)
BJIACTUBOCTEH 1 3HAYEHHSAMH KOXXHOI 3 IIMX BJIACTUBOCTEH (3a3BUYAid
nuHaMivHUX ). CTaH 00'€KTY OMUCYETHCS HOTO 3MIHHUMH.

[ToBeninka o0'ekTy (abo HOTO (DYHKIIIOHATLHICTH) XapaKTEpU3Yy€E Te, K
00'eKT B3aeMoale€ 3 IHIIMMH oOO'ekTamMu a00 IMIIA€THCS B3aeMOMII 1HIIHAX
00'€KTIB, TPOSIBISIOUM CBOIO 1HJIMUBIAYaJIbHICTh. |HIMBIAYaIBHICTh - 1€ Taki
BJIACTUBOCTI 00'€KTY, SIK1 BIIPI3HAIOTH HOTO Bij BCIX 1HIIMX 00'ekTiB. [ToBemiHKa
00'eKTy peani3yeTbCcsi y BUIIAAI (YHKINN, sSKi Ha3uBalOTh Metojamu. [lpu
bOMY CTPYKTypa OO'€KTy [dOCTylHa TIIbKM 4Yepe3 HOro MeTOAH, SKI B
CYKYyIHOCTI (OpMYIOTh iHTEphEHC 00'eKTY.

HaBenennst 3a JTOMOMOTOI0 KJIAciB MOPSAKY B CBITI 00'€KTIB - BEIHKE
JIOCATHEHHS, ajie MO)XKHA INTH Jajii, BU3HAYAIOYM ACIKHA IOPSAJOK 1 cepen
kiaciB. JlocsraeTbes 1e 3a TOTIOMOTOIO BBEJCHHS MEXaHI3MY CIaJKOEMCTBA -
MaOyTh, HAUMOTYTHIIIIOTO 3ac00y B Oylib-siKiii 00'€KTHO-OPIEHTOBAHIN CUCTEMI,
OCKUIBKM BOHO [I0O3BOJISIE 0arato pas3iB BHUKOPHUCTOBYBAaTH OJHOIO pasy
CTBOPEHUH KO/I.

MexaHi3M CIaJKOEMCTBA J1y>K€ MPOCTUH: OJMH KIJIAac, 3BAHUM B paMKax
UX BIJHOCUH CYIEpPKIAcOM, TIOBHICTIO TM€pea€e I1HIIOMY KJacy, SKHUM
HA3UBAETHCS MIAKIACOM, CBOIO CTPYKTYPY 1 MOBEIHKY, TOOTO BCi CBOT 3MiHHI 1
Bci Mmetoau. Illo mami poOuty 3 UM G6araTcTBOM BH3HAYA€E TUIBKU IMIJIKJIAC: BIH
MOK€ JTOJIATH B CTPYKTYPY IIOCHh CBOE, IIOCH 3 YCHAJAKOBAHOTO 1HTEpQeiicy BiH
MO€ BHUKOPHCTOBYBATH 0€3 3MiH, IIOCh 3MIHUTH, 1, 3p03YMIJIO, MOXKE J0JIaTH
CBOI1 BJIacHI MeTou. TOOTO Kiac 3a JOTIOMOTOO MiJKJIACIB PO3IIUPIOETHCS, 1 SIK
pe3yabTatT, CTBOPIOBAHI 00'€KTH CTalOTh BCE OUIBIIN 1 OUIBII ClieliaTi30BaHUMHU.

Knacu, posramoBaHi 3a TPHHIMIIOM CIHAJKOEMCTBA, TOYWHAIOUN 3
Hal3arajapHIIIOro, 0a30BOro KJacy, yTBOPIOIOTh 1€papXito KIIACIB.

O06'extHO-0pieHTOBaHa MeTonoioriss (OOM) ckiamaeTbesi 3 HACTYITHUX
YaCTHH:

00'ekTHO-0OpieHTOBaHUM aHani3 (OOA);

00'ekTHO-0OpieHTOBaHE NpoekTyBaHHs (OOD);

00'ekTHO-0OpieHTOBaHE miporpamyBaHHs (OOP).

OOA - MeTo10JI0Tis1 aHAI3Y CYTI PEaTbHOTO CBITY Ha OCHOBI MTOHSATH KJIacy
1 00'€KTy, CKJIaJOBHX CJIOBHHK HAOYHOI OOJACTI, JIJIi PO3YMIHHS 1 MOSICHEHHS
TOro, SK BOHHU (CyThb) B3aEMOMIIOTH MiX cobor. Mogeni OOA Hamam
MEPETBOPIOIOTHCA B 00'€KTHO-OP1EHTOBAHUHN TIPOECKT.

OOD - meTo10J10Ti MPOEKTYBaHHS MPOTPAMHOTO MPOAYKTY, 1110 CIIOJIydae
B €001 mporiec 00'€KTHOT JEKOMITO3UIIIi, 110 CIUPAETHCA HAa BUIIJICHHS KJIACIB 1
00'eKTiB, 1 MPUHOMH TPEACTABICHHS MOJENeH, M0 BIIOOPAXKAIOTH JIOTTYHY
(ctpykTypa kjaciB 1 00'ekTiB) 1 (i3uyHy (apXiTEKTypa MOJENEH 1 MpouLeciB)
CTPYKTYPY CHCTEMH.
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N

ormuc 00'€KTIB, iX CYKyITHOCTEH, BITHOCHH M)XK HUMU 1
IIporpama cnoco0biB ix B3aeMoii
Yac nosiu 1970 poku
IlepeBaru " {HTYiTHBHa OJIM3BKICTH 1O JOBLIBHOI IPEAMETHOT
o0J1acTi;
" MOJICTIOBaHHS K 3aBTOJTHO CKJIQJIHUX
MPEeIMETHUX 00IacCTeH;
" [10/i€BA OPIEHTOBAHICTB;
" BUCOKHUU piBEHb a0CTPAKIIIi;
" TIOBTOPHE BUKOPHUCTAHHS OIHCIB,;
" [apamMeTpu3allis METO/1IB 0OOpOOKH 00'€KTIB
Heponiku CKJIQJHICTh TECTYBaHHS Ta BepHQiKallii mporpam
IMpuxnagu C ++, Visual Basic, C #, Eiffel, Oberon
Iixxin 00'€KTHO-OpIEHTOBaHa MapajWrmMa JIOBOJUTH  JO
JIOTIYHOI  3aBEPIICHOCTI MPUHIUIT  MOJICIIFOBAHHS
peaJbHOro CBITY, a TOYHINIE Ti€l HOro YacTUHH,
a0CTpakii€r SKOi CayXuTh mporpama. OCHOBOIO
VIOPABIIHHSA MPOLECOM  peaiizamii mnporpamu €
nepegaya TMOBIIOMIJIEHb 00'€KTaM, TOMY OO0'€KTH
MOBUHHI BU3HAYATUCS CIIUIBHO 3 MOBIOMIICHHSIMU, Ha
AKI BOHM TOBHHHI pearyBaTd TNpHU BHKOHAHHI
nporpamMmu
3apomxxyerbcs 00'ekTH, X BIACTUBOCTI (a00 aTpuOyTH), CYKYITHICTh
MOHATTSH (a0 xmacu), BIJHOCHMHM MDK HHUMH, CIOCOOU iX
B3aeMoJIii Ta onepairii Haa 06'ektamu (a6o MeToIH).
3acTrocyBaHHs aBTOMAaTHU3alllsl EKCIIEPUMEHTY, POOOTOTEXHIKA;
TJIaHYBaHHS;
1HTEepQeiic KopucTyBaya, aHIMallis;
KOMYHIKaIlii, 3B's130K;
MEIUITNHA, CKCIIEPTHI CUCTEMU;
00poOka KomepIiitHOT 1H(popMallii;
orepariiiiii CHCTEMU;
CUCTEMH yTPaBIIiHHS;
TpeHAKEPH, MOJICITIOBAHHS.
OcHOBHUMU BJIACTUBOCTSIMU 00’ €KTHO-OP1EHTOBAHOT MOBH

porpamMyBaHHS €:
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* MexaHi3M yCHajKyBaHHS aTpUOyTIB 1 METOMIB - JO3BOJSE OyTyBaTH
ITOXiAHI MOHSTTS Ha OCHOBI 0a30BHX 1 T.4. CTBOPIOBATH MOJICIb 5K
3aBrOJIHO CKJIQIHOI MpeIMETHOI 00J1aCTi 13 3aJJaHMMH BJIACTUBOCTSIMU

* [ligTpumMka MexaHi3My OOpOOKHM TIOAiM, SKi 3MIHIOIOTH aTpPUOyTH
00'e€KTIB 1 MOJIETTIOIOTH 1X B3a€MOJIII0 y MTPEAMETHIN 00IaCTI

» BukopuctanHs 0i0710TeK OO'€KTIB 1 METOJIB J03BOJISE 3a0IIATUTH
TPYJAOBUTpPATH MpU cTBOpeHHi [13

= O0'ekTH, KJacu 1 METOAU MOXYTh OyTH MOIIMOPGHUMH, IO POOUTH
peanizoBane [13 OUIbII THYYKHM 1 YHIBEpCATBHUM

VY nporpamyBanHs ocHOBHI MOHATTS OOII mepeilnuin 3 1HIIUX ramty3ei
3HaHb, TaKUX SK (uUtocodis, JIOTIKA, MaTeMAaTHKa 1 CEMIOTHKA, NMPUYOMY, HE
3a3HABINN OCOOJIMBUX 3MiH, MPUHAWMHI TOTO, IO CTOCYETHCS CYTI IUX TMOHSTH.
OO0'exTHUI crnociO aekoMmmo3ullii (MOJaHHs) € MPUPOJHUM, 1 3aCTOCOBYETHCS
NpOTArOM OaraThOX CTOJNITh. TOMy HE JWMBHO, IIO B TIPOLECI €BOJIOIT
TEXHOJIOT1i IporpaMyBaHHS BIH 3aiHSIB HaJEKHE MICIIE 1 MATPUMYETHCS TaK YU
1HaKIIIe MPAKTUYHO BCIMa CYyYaCHUMU aJTrOPUTMIYHUMU MOBaMH.

O0'eKTHO-OpIEHTOBAHI CUCTEMHU JIAlOTh HIUPIINI CIEKTp 0araTOKpaTHOIO
BUKOPUCTaHHS TEKCTIB mporpaM. bibmioTek 00'e€KTIB TakoX MOKHAa HaOyBaTu
BiJl HE3AJIEKHUX MOCTaYaIbHUKIB. B gaHWil yac HallakTUBHIIIE KyNyHOTh Taki
010J110TeKU KJIACIB JIJIsl CTBOPEHHS MPU3HAYEHUX JIJISi KOPUCTyBaya 1HTEpQeEiciB
3 mikTorpamamu. Po3poOka 1 HanMcaHHd TakuX 1HTepEenciB 3 HyJIS - 3aBIaHHS
Henerke. Kowmmanii Tuny Apple 1 Whitewater Group mnoCTaBisIOTH
IHCTpyYMEHTapii Juisi IIBUAKOI TOOYyAOBH TakuxX 1HTEepdeEiciB Ha OCHOBI
nekinbkox 0azoBux kiaciB Tuny Window, Menu, Scrollbar 1 Icon. Kopuctysaui
MOXYTh BUKOPHCTOBYBATH fIK Il KJacH, Tak 1 iX MIAKIAcH, IO JO0JAaI0Th B
1HTEepQeiic, HanpuKIal, cueniagibHl TIKTOrPAMH.

VYuacnigok cBoix nepeBar OOII € B nmaHuii yac HalnepCrleKTUBHILINM,
MNOIIMUPEHIIUM 1 €()EKTUBHIIINM HAIPsIMOM B POrpaMyBaHHI.

1.2.5 Ilooicso-xkeposane npoepamysanns (Event-driven programming).

[Ipu po3pod1i KOMO'TOTEPHUX CUCTEM 1 MPOrpaM, B TOMY YHUCI1 TaKux, B
AKUX (PYHKIIOHY€E O€3J114 OpUTiHAIBHUX CYTHOCTEH 1 iX TyOJIiB - MPUMIPHUKIB,
BUHHUKAE MPOOJIeMa BIICTE)KECHHS 3B'I3KiB B3a€MO/I1i MK ITUMHU 00'ekTamu. | uum
OunbIe 3'SBISETHCS IUX O0'€KTIB, TUM CKIIQJHINIE BIKCATH iX B CTPYKTYPY
nporpamu. [Ipy 11bOMy BUHHKAIOTH SIBHI TPOOJIEMH 3 apXiTEKTYpOIO, SKUX HE
MOBUHHO OyTH, ajie BCe OJHO MU HATPAIUIIEMO Ha MPOOJIEMy CTBOPEHHS BEJIUKOI
0aratoo0'eKTHIUX CHUCTEMH 3 THYYKHMH JHHAMIYHUMHM 3B'SI3KaMH 1 aJallTUBHUM
noBeinKor0. Kpaire pimieHHs - moaieBo-0piEHTOBaHE MPOTpaMyBaHHS

Po3BUTKOM 00'€KTHO-OPIEHTOBAHOTO MIAXOJY CTaB MEpexis 10 MOAIEBO-
KepoBaHoi kKoHIenIii y 90-x pp. XX CTOMITTS 1 BUHUKHEHHS 1[JIOr0 KJIacy MOB
porpaMmyBaHHs, SIK1 OTPUMAaJIM Ha3BY MOB CIICHapiiB a00 CKPUIITIB.

VY pamkax JaHoro miaxoy Mporpama € CyKyImHICTIO MOXKIJIMBUX CIICHApiiB
00OpOOKM NaHMX, BUOIP SIKUX 1HILIIOETHCS HACTAHHSAM TI€l UM 1HIIOL MOAIT (KK
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10 KHOMI[I MHIIKH, MEPeXiJ Kypcopa B Ty YM iHIIY IMMO3UIII0, 3MiHA aTpHOYTiB
TOTO YM IHIIOTO 00'€KTa, IepenoBHeHH Oydepa mam'sati Ta iH.). [lomii MOXyThH
HIIIIOBATHUCS K OTICPAIIHHOI0 CHCTEMOIO, TaK 1 KOPUCTYBaUCM.

[TomieBo-opieHTOBaHEe TporpamyBanHs (event-driven programming) - e
napajurMa MpoTpaMyBaHHS, B SKii BHUKOHAHHS TIPOTPaMH BHU3HAYAETHCS
MOAIsSIMA - JiSIMM KOpHCTyBaua (KjJaBiaTypa, MHINA), IMOBIAOMIICHHSIMHU I1HIITUX
Iporpam 1 MOTOKIB, MOAISIMU OTepaliifHOT CUCTEMHU (HANPUKIad, HAIXOHKECHHIM
MEpEXKEBOT0 MAKETY).

[ToxieBo-opieHTOBaHE MpOTrpaMyBaHHA MOKHA TaKOXX BHU3HAUUTH SIK
croci0 1moOy/1I0BM KOMITHOTEPHOI MPOTrpaMH, IIPU AKOMY B KOA1 (SK IIpaBUIIO, B
TOJIOBHMM (PYHKIII MpOrpamMu) sIBHO BUILISETHCS TOJIOBHUN IUKI MPOTPaAMH,
TLJIO SIKOTO CKJIAAEThCS 3 ABOX YACTHH: BUOIPKH MOIii 1 00pOoOKH IMOIii.

[TonieBo-opieHTOBaHE MPOrpaMyBaHHS, SK TPAaBHIO, 3aCTOCOBYETHCS B
TPHOX BUITAJIKAX:

" 1pu NoOyJ0Bl KOPUCTYBaJbHUIIBKUX 1HTEp(dENCIB (B TOMY 4YMCIi
rpadiyHuXx);

" [IpU CTBOPEHHI CEPBEPHUX JOJATKIB B pasl, AKIIO 3 TUX UM THIIUX
MPUYHH HEOAXaHO MOPOJIKEHHS 00CIYTOBYIOUNX MPOLECIB;

" [OpU M[porpaMyBaHHI 1rop, B SIKUX 3IIMCHIOETHCS YIPABIIHHS
0e31m144to 00'€KTIB.

[lin momiero B MOBI MporpaMyBaHHs 3a3BHYail PO3YMIETHCSA CIOCIO
BIIPOBA/KEHHS TOTO YM 1HIIOTO (pparMeHTa B MPOrpaMHUMA KOJI 3 METOIO 3MIHH
MOBEIHKU MPOTPaMu.

Sx Tinbku BiAOyBaeThCA 3MiHA CEPENOBUINA OOYMCICHb MPOrPaMHOTO
3a0€3MeUeHHs], 10 MNPEJCTaBIs€ 1THTEpEC Il pO3pOoOHMKAa abo KOpUCTyBaya,
aKTUBI3YETHCS TOMAIS1 1 BAKOHYETHCS BIAMOBITHUNA (PparMeHT KOAY.

B minoMy, 3 TOYKM 30py MPaKTUYHOIO MPOTrpaMyBaHHsA, 0OpoOKa moAii
no/i0Ha BUKIIMKY MPOILEAYPH, IPUUOMY B SKOCTI MapaMeTPIB BUCTYNAIOTh T1 YU
1HII1 XapaKTePUCTUKH CEPEIOBUIIA OOUHCIIEHb.

Bynp-sxuii iHTepdeiic kopuctyBaya (a00, B MaTEMaTU4HINA TEPMIHOJIOTI,
cepena oOuucieHb) mnoOymoBaHuii Ha ocHOBI 00poOku momi (onClick,
onMouseMove, onMouseOveri 1 T.1.). [loaii, siki 3M1MCHIOIOTH B3aEMOJII0 3
KaHaJIaMU JIOKAJIbHUX MEPEK, OTIEPalliifHOI0 CUCTEMOIO, CTOPOHHIMU J0JJaTKAMH
1 T.JI. MOKYTh TaKOX aKTHBI3yBaTHCA 32 4aCOM.

VY mporpamax, KepoOBaHUX TOMISIMH, HEMA€ CYIIILHOTO KOy, SKHI
BUKOHYEThCS 3 Touatky nA0 Kidrg. [licng 3amycky Takux mporpaMm y
KOpHCTYyBauya HEMAa€ YiTKO BU3HAYEHOTO NUIAXY. BiH MoXke B Oy/b-SK1il MOMEHT
HATUCHYTH SIKYCh KHOIIKY, BBECTH JIaHiI TEKCTY B BIATIOBIHE IOJIC, MPUITUHUTH
00poOKY 1 BUKJIMKATH 1HIIY [IpOrpamy.

BianosigHo 10 TOTO, 110 BU3HAYEHO MOAIEBUM MEXaH13M YIPaBIIiHHS, IJIsI
KOXHOTo 00'ekTa (Kepyrodi eleMeHTH, (JOpMH) B CUCTEMI BU3HAYEHO MEpeiK
HaJIXKHUX JI0 HbOTO MOiH. Peakiiro Ha Moji0 MOKHa 3amporpamysaTu. Jlis
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IIHOTO 32 JIONIOMOTOI0 KOJIy CTBOPIOIOTHCS MPOIEAYpH 0OpOOKH TOmii (IMOIi€eBi
MIPOILIETYPH).

Cnouatky BUOWPAIOTh 00'exT - €JIEMEHT YIPaBITIHHS
KOPHUCTYBAJIBHHUIILKOTO 1HTEp(EiCy, Iy akoro Oyne 3amucaHa mporpaMa Moro
niit. Jlani po3KpuUBarOTh CIIMCOK MPOLETyp, TOOTO moAiil 1yist oOpaHoro o0'ekra,
IIpU 3JIIMCHEHHI SIKUX HaJl 00'eKTOM Oyje BUKOHYBATHCS 3alllcaHa Imporpama, 1
BUOUPAIOTH BIAMOBIIHY MOIIIO.

VY 3arosioBKy KOKHOI MpOLEAYpH, HamucaHoi I o0'ekta Ha Qopwmi,
BKa3yeThCs iM'st 00'ekTa, JUIsl SKOTO HAlMCaHa IMpoleaypa i Ha3BU OOpaHOTO
moAii, B JOyXKaxX MIcas IMEHI TPOIEAypHU 3allUCYIOThCA i1 mapaMeTpu, SKi
MOXYTh OYTH 1 BIICYTHIMH.

LY
IIporpama CYKYIHICTh OIMCIB MOKJIMBUX CIIEHapiiB 0OpoOKH
JaHUX
Yac nosiBu 1990 poku
IlepeBaru o0'ekTr 3a0€3MeYyl0Th CTAHJAPTHUN MPOTPAMHHIMA
KOJI, SIKUW HE MOTPIOHO MHUCATH PO3POOHUKY
Heponiku "  CKJIQJIHICTh TECTYBaHHS Ta Bepu(ikalii nmporpam;
"  MHOXHUHHI T0014HI epeKTn
IMpuxknagu Visual Basic, C #, VBScript, PowerScript,
LotusScript, JavaScript
Iiaxin Koxkna  mpouenypa  sBisie  coOOK  OKpeMHid
IIPOTPAMHUN MOAYJIb.
3apomKyeThea BJIACTHUBICTD; 3HAYEHHSI BJIACTUBOCTI;METO/I, ITApaAMET]
MOHATTHA
3acTrocyBaHHs " 1pu MOOYy0BI KOPUCTYBAIBHHUIIBKUX 1HTEpPEICIB
(B TOMY uHcCIi rpadiyHmX);
" [IpU CTBOPEHHI CEPBEPHUX JIOAATKIB B pasi, SIKIIO 3
TUX YU I1HIIMX OPUYMH HEOAKAaHO MOPOJIKEHHS
00CIIyTOBYIOUUX TPOILIECIB;
" [OpU NpOrpaMyBaHHI Irop, B SKUX 3A1MCHIOETHCA
YIPAaBIIHHS 0€3/1144I0 00'€KTIB.

Kokna mpornieypa sBiisie co6010 OKpeMuid MporpaMHUN MOTYITb.

OTxe, y TOMI€EBO-KEPOBAHOMY MOJATKy BUKOHAHHS MPOTpaMH HE CIIT
3a37ayieTiib BU3HA4YCHUM IUisixoM. Haromicte mporpama o00pobiisie pi3Hi
PO3A1IH KOy Y BIJIMOBIIb HA TIOII.

[Toxii MoXyTh OyTH BUKIIMKAHI IisIMU KOPUCTYBa4a, MOBIIOMJICHHSIMU BiJl
cucteMu abo 1HIOI MporpamMu ab0 caMUM JOJATKOM. TOMy TOCIIiIOBHICTb
BUKOHAHHSI KOy MPOrpaMu BU3HAYAETHCS MOCIIIOBHICTIO MO, Takum 4nHOM,
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MOTIK BHUKOHAHHS KOJYy IPOrpaMH KOXXHOTO pa3y B KOXKHOMY ceaHci Oyne
THIITHM.

l'omoBHa mepeBara poOoTH 3 00'€eKTaMH B TOMY, IO OO0'€KTH
3a0e3Meuy0Th TPOTPaMHUI KOJI, SIKWW BXKE HE MOTPIOHO MHUCATH PO3POOHHUKY.
oMy npocTo TOTPi6GHO BCTAHOBUTH BIIACTHBOCTI 00'€KTA i BHUKIMKATH METOIH
00'ekTy, 10O CIOHYKATH 00'€KT BUKOHATU HEOOX1aH1 (DYHKITII.

CraH 00'ekTa MO’KHA 3MIHUTH JBOMA CIOCOOAMU:

1. 3minuTu 3HayeHHs BiacTuBOcTeil (Properties), mo Hamexarb 00'€KTy
(HampuKJIa, IJIs1 TEKCTOBOI'O BiKHA - HOTO pO3MIp, KoJip, TUM mpudTy), ado Ha
CTajil MPOEKTyBaHHs, ab0 3aJar0yM 3HAYEHHS BJIACTHUBOCTEH B MPOTrpaMHOMY
KO/Il.

2. 3acrocyBatu g0 00'ekty merogu (Methods), Bu3HAYCHI IS JAHOTO
o0'ekTa B MOBI MporpaMmyBaHHs (Hampukiaa, sl rpadiyHoro BiKHA -
nepeMiiieHHs (POKyCy OUMCTUTH, BUJIATH B HHOTO PE3YIILTAT).

Jns peamizariii gaHOi TEXHOJOTII J0 CKJIaay OO'€KTIB BKJIIOUYCHI MOl
MpOrpaMiCT BKa3ye, sIK pearyBaTd Ha pi3HI moaii (Iii KOpHCTyBada): CHocio
MoOyJIOBH KOMIT'IOTEPHOT MpOrpaMu, MPU SIKOMY B KOJ1 SIBHO BUAUISETHCA
TOJIOBHUHM LUK MPOrpaMu, TUIO SKOTO CKIAAA€ThCA 3 JBOX YAaCTHUH: BUOIPKU
noii 1 00poOKu Mmozii. mporpama OyyeThCs 3 HAOOPY B3a€EMOJIIFOUUX MTPOLIETY P
(6710K1B), KEPOBAHUX KOPUCTYBAUYEM.

1.2.6 Ilapanenvui oouucnenns (Parallel computing).

Jly’)ke BaKJIUBUM KJIaCOM MOB TIPOTPAaMyBaHHS € MOBH MIATPUMKHU
napajieIbHUX OOYUCIICHb.

[Iporpamu, HanucaHi Ha IMX MOBAaX, € CYKYITHICTIO OIKCIB MPOIIECIB, K1
MOKYTh BUKOHYBATHCS SIK OJTHOYACHO, TaK 1 B TICEBONAapalieIbHOMY peknuMi. B
OCTAaHHbOMY BUIAAKY MPHUCTPIH, 110 00po0OJisie mpouecu, PyHKIIOHYE B PEXUMI
NOJIUTY Yacy, BUAISIOUM Yac Ha 0OpoOKY JaHUX, 1110 HAAXOASATh BiJl MPOLIECIB, Y
MIpy HEOOXIHOCTI (a 1HOJ1 3 YpaxyBaHHSM IOCIIAOBHOCTI a00 MPIOPUTETHOCTI
BUKOHAHHSI OTepariif).

[TapanenbHi oOuyucieHHss — e (popma oOYMCIEHb, B SKUX KUIbKa Iid
IPOBOAATECSA OJHOYACHO. [PYHTYIOTBCS Ha TOMY, IO BEJWKI 3a7adi MOKHA
PO3AUIUTH Ha KUIbKA MEHIIUX, KOXKHY 3 SIKUX MOXXHA PO3B'sI3aTH HE3AJIEKHO BiJ
iHImmX. € KiJIbKa pi3HUX PIBHIB MapajelbHUX OOYUCIICHB: OITOBUMN, THCTPYKIIii,
JAHWUX Ta Tapajeii3M 3a1ad.

CyTp mapanenbHUX OOYHMCIICHb: € KUIbKa 3aBlaHb, SIKI TOBHUHHI OyTH
BUKOHaHI. M0O)XHa BUKOHYBATH 1X IO OJHIN HA OJJHOMY MPOIECOpi, MapaeIbHO
Ha JIEKUTBKOX TIpoliecopax abo Ha po3moaiieHuXx mporecopax. [locraBiennm
3aJa4aM HEOOXiHO CHHXPOHI3yBaTHCA TaK, 00 YHUKHYTH CYTHYOK YH
3aTPUMKH Ha 3HAKaX, 3yMUHKAaX 1 CBITI0(Opax.

[cHylOTh pi3HI PiBHI TNapalieTbHUX OOYMCIEHBb: OITOBMM, 1HCTPYKIIii,
JaHUX Ta mapanenizmy 3agad. IlapanenbHi OOYHMCICHHS 3aCTOCOBYIOTHCSI BXKE
IPOTATOM 0araTboX pOKiB, B OCHOBHOMY B BUCOKONPOAYKTUBHHX OOUYMCIICHHSX,
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ayie 3aIlikaBJICHHS HUM 3POCIO TUIBKH HEJaBHO, Yepe3 (i3WdHI OOMEKEHHS
3poctaHHs 9acTOTH. OCKIUIBKHY CIIO)KHMBaHA MOTYKHICTD (1 BIAMOBIAHO BUIIJICHHS
TEIJla) KOMITIOTEpaMH CTaj0 TPOOJIEMOI0 B OCTaHHI POKH, TNapajeibHe
MIpOrpaMyBaHHS CTa€ JOMIHYIOYOK0 MapagurMOI0 B KOMIT IOTEPHIN apXiTEeKTypi,
B OCHOBHOMY Yy (hopmi OaratosiiepHuX MpoLecopiB.

TpanuuiiiHo, mporpamMu MUIIYTHCS IS MOCHIIOBHUX oOuucieHb. [ns
PO3B'SI3KY 3a/aul MNPUIYMYIOTh AITOPUTM, SKUM peani3oBY€TbCS B BUIJISIL
MOCTIAOBHOCTI 1HCTPYKIK. Lli 1HCTPYKIli BUKOHYIOTHCS IPOIIECOPOM OJITHOTO
KOMIT'IOTepa. B KOXEH MOMEHT 4Yacy MOK€ BUKOHYBATHUCh TIIbKH OJIHA
THCTPYKIIis, MIiCs ii 3aBepIIeHHS, TOYNHAETHCS BUKOHAHHS HACTYITHOI.

3 i”Hmoro OOKy, B TapajieTbHOMY MpPOTPaMyBaHHI OJHOYACHO
BUKOPHCTOBYIOTh KUJTbKa OOYHMCIIIOBAIBHUX €JIEMEHTIB ISl PO3B'S3aHHS OJIHI€]
3agadi. Ile yMOXIUBIIOETHCS PO3OUTTAM 3ajadl Ha MiA3aaadi, KOKHA 3 SKHX
MOxe OyTU BUpillleHa He3allexkHO. [IpoiiecopHi eieMeHTH OyBalOTh PI3HUMHU Ta
BKJIIOYAIOTh PI3HI PECypcH, SIK HampUKIad OJUH KoMm'torep 3 OaraTbma
MPOIECOpAMH, KiJbKa KOMI'IOTEPIB 3'€JHAHUX B MEPEXKY, CHEIIai30BaHe
anapaTHe 3a0€3IMeUeHHs, Ui OyAb-sKy KOMOIHAIIII0 BUIIETIEPEIIIUYEHOTO.

[Ipupict  yactotu  OyB  OCHOBHOKW  NIPUYHMHOIO  30LIBLICHHS
MPOJIYKTUBHOCTI Komm'torepiB 3 cepenunu 1980-tux mo 2004. Yac pobotu
nporpamMu JOPIBHIOE YHCIY I1HCTPYKIIH, MOMHOKEHOMY Ha CEpelHii uac
NOTPiIOHUN HAa BUKOHAHHS 1HCTPYKIIii. ToMy 30UIBIIEHHS YaCTOTH 3MEHIIYE Yac
BUKOHAHHS BCIX MPOIECOPHO-3ATCKHUX (TUX B SKUX OCHOBHHUM PECYpPCOM
BHCTYIIA€ Yac Mpouecopa) nporpam.

bararo mapanenpHuUX TporpaM BHMararTh TOro, MO0 IXHI IIija3amadi
BUKOHYBAJIUCh CHHXPOHHO. []e moTpeOye BukopucTanHus 6ap'epa.

[TapanensHi MOBU MpOTrpaMyBaHHS Ta MapayielibHI KOMM'IOTEpU MaroTh
MaTh MOJIENIb Y3TOJPKEHOCTI (TakoX BIAOMY SIK Mojedb mnam'sTi). Mopenb
y3rOJIKEHOCTI OINUCYE TMpaBHiia MPOBEACHHS PI3SHOMAHITHUX OMepamii 3
nam'siTTIO, Ta 10 MU OTPUMYEMO B PE3yJIbTaTl IIUX ONeparliil.

Komm'torepra mnporpama, 1O CyTi, € TOTOKOM IHCTPYKIIH, 1110
BUKOHYIOThCSI TTpoLIecOpOM. [HOAL 11 1HCTPYKIIlT MOKHA NEPEBNOPAIKYBATH, Ta
o0'eTHATH B TPYIH, SIKI MOTIM BUKOHYBATH MapayieNibHO, 0€3 3MIHU pe3yiIbTaTy
poOOTH Tporpamu, IO BIIOMO SIK Tapajeii3M Ha PiBHI IHCTPYKINA. Takwii
MIIX17 10 30UIBIICHHS TPOTYKTUBHOCTI O0YHMCIICHDb TIepeBakaB 3 cepeaunu 80-
TUX 10 cepeaunnu 90-tux [5].

CyugacHi nipoliecopy MaroTh OararoeTarnHi KOHBeepr koMaH 1. KoxeH erarr
KOHBEEpa BIAMOBIJAE 1HININA Jii, O BUKOHYE mporiecop. [Iporecop mo mae
KOHBe€ep 3 N-CTyneHs MU, MOX€E OJTHOYaCHO 00po0sisiTi N 1HCTPYKIIiH, KOXKHY Ha
1HIIH cTajii 0OpoOKH.

[Tapanenizm naHux — Ii€ Mapajeni3M BIACTUBUN LUKIAM Iporpam, siki
(GOKYyCyIOThCSL Ha JOCTaBIl JaHUX PIZHUM OOYHMCIIOBAIBHUM BYy3JaM s
napajienbHoi 00poOku. PosmapasnentoBaHHsS IIMKJIIB YacTO MPUBOJIUTH JO
noAiOHuX (HEe OOOB'I3KOBO 1ACHTUYHUX) TIOCHIZIOBHOCTEH omepaiii, uu

26



oOuHcIIeHHsT (YHKIIM HaJ eJeMEHTaMH BEJIHKUX CTPYKTyp AaHux [6]. Bararo
HAyKOBUX, Ta IHKEHEPHUX MPOTPaM MPOSBIISIIOTH TTapaJIeIi3M JIaHUX.

[{uximidHa 3aleXHICTh — 3aJCKHICTh iTepallii UKy, BiI pPe3ynbTaTiB
MOTIEPEIHBOI, YW KUIBKOX TomepenHix irepamid. [lukimigai 3amexHOCTI
MIEPEIIKOKAIOTH PO3MapaIeIIOBaHHIO ITUKITIB.

[Ipu HanucaHH1 mapaienbHO MporpaMyu HEOOX1THO BHUPINIYBATH, CKIJIbKU
MPOIIECIB 1 SKOrO THUITY, MOTPIOHO BUKOPHUCTOBYBATH, 1 SIK BOHU ITOBHHHI
B3aeMoisaTu. L1 pimeHHs 3anexaTh, SK BiJ KOHKPETHOTO J0JaTKa, TaK 1 Bij
amapaTHoro 3a0e3leyeHHs, Ha SIKOMY BUKOHYBaTHUMEThCS mporpama. Y Oynib-
SKOMY BHITaJKy KIIOUEM 0 CTBOPEHHS KOPEKTHOI MpOrpaMu € TMpaBUIIbHA
CHUHXPOHI3allisl B3aEMOJI11 IIPOIIECIB.

A
IIporpama CYKYIHICTh ~ ONWCIB  TPOIECiB, 5Kl  MOXYTh
BHKOHYBATHCS OJTHOYACHO a00 ICEeBIONapaICIIbHO.
Yac nosiBu 1980 poxu
IlepeBarn " BHCOKa OO4YHMCIIOBaJIbHA  €(EKTUBHICTD IS

BEJIUKHUX MPOTPAMHUX CHUCTEM (THCSYl OJTHOYACHO
MPAIIOI0UUX KOPUCTYBauiB a00 KOMI'IOTEPIB);

" BHUCOKAa  €(QEeKTUBHICTh  (DYHKI[IOHYBaHHS B
CUCTEMaX peatbHOro qacy (cucremu
KUTTE€3a0€3MCUCHHS Ta TPUNUHATTSI PIILICHD).

Hepnouiku "  BHCOKa COOIBapTICTh PO3POOJICHHS HEBEIMKHUX
nporpam (COTHI psIIKIB KOY);
"  BIAHOCHO BY3bKHMH CHEKTpP 3aCTOCYBAaHHSI.

Ipukaaau Ada, Modula-2, Oz, Haskell, MPI

Iixxin BekropHo-KOHBEHEPHI CHUCTEMHU Ta CHUCTEMHU
CUMETPHUYHOI NapaJieTbHOT OOPOOKH.

3apoaxyeTbes MYJIBTHITPOIIECOPHI CHCTEMH, KOHBEEPHA, BEKTOpPHA,

MOHATTS rakeTHa 00poOKa.

3acrocyBaHHsI B BHUCOKOIPOTYKTHUBHHIX 00YHCIIEHHSX, aue

3aIliKaBJICHHS HUM 3pOCJIO TUIBKM HEJABHO, uepes
(b13u4HI OOMEXKEHHS 3pOCTAHHS YaCTOTH.

1.2.7 Komnonenmue npoepamysanns (Component-based programming).

Kommonentne mporpamyBaHHS - TlapaJdrMa MOporpamMyBaHHS, IO
BUHHUKJIA SIK HA01p MEBHUX 0OMEKEHb, 110 HAKIIATAIOTHCSA Ha MEXaH13M 00'€KTHO-
OpPIEHTOBAHOTO MPOTPaMyBaHHS, KOJM CTaJl0 3pO3yMijo, M0 OE3KOHTPOJIbHE
3actrocyBanHs OOIl npuBoaUTH 10 BUHUKHEHHS MpOOJieM 3 HAIINHICTIO
BEJIUKHX MTPOTPAMHUX KOMILICKCIB.

KommonenTHe mporpamyBaHHS BU3Haua€e HaOIp MpaBWJI Ta OOMEXKEHB,
COpSIMOBAaHUX Ha TOOYJOBY BEIMKHX IIPOTPAaMHUX CHCTEM, 3JaTHUX 10
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PO3BUTKY BIPOJOBXK TPHUBAJIOTO >KATTEBOTO IMHKITY. I[IpM KOMIOHEHTHOMY
nporpaMmyBaHHI MpOrpaMHa CHCTEMa CKIAJA€ThCs 13 OKPEMO CTBOPEHUX
CJIEMEHTIB (KOMITOHEHTIB), SIKi BHKJIMKAIOTh OJWH OJHOTO Yepe3 iHTep(erncH.
3MiHH B ICHYIOUY CHCTEMY BHOCSTBCS JTOJABAaHHSM HOBUX KOMIIOHEHTIB a0o
3aMiHOIO0 iCHYIO4YHMX. [Ipy 1IbOMy HOBI KOMIIOHEHTH, SIKI 3aMIHSIOTH paHIIIe
CTBOpPEHI1, TOBUHHI HACiyBaTH iHTepdeiicu 6a30Boro.

Komnonentne mnporpamyBanns (KII) € pizHoBHIOM 30MpaibHOTO
MporpaMmyBaHHs, Jie POJIb €JIEMEHTIB 300pKHU BIIIrpiBa€e MPOrpaMHUM KOMITOHEHT
yu KOMIOHEHT moBTopHOro BukopuctanHs (KIIB, reuse) ¥ inTepdeiic. s
nporpamyBaHHsi KIIB po3po6iieHo Teopito MojentoBaHHSl MPEeIMETHOI 001acTi
(ITO) 3a 06’ekTamu, MojaHHs iX (YHKIIH KOMIIOHEHTaMH U 1HTepdeilicamu 3
dbopMaIbHUMM aHOTAIISAMH IS iX 30epekeHHs B 010Ii0TeKax, HEOOXITHHX
pizauM nporpamuum cuctemam (I1C). Maremaruunuit anapatr KII — ue mozaent,
MeToaM, anreopa o0’emHanHs 1 3miHoBaHHA KIIB, anrebOpaiuni cuctemu
nepeOynoBu TumiB Aanux KIIB ta moxem BapiabensHOCTI 1 B3aemoii CIIC.

Cythicts KII monsirae y crBopenHi IIC, ciMmeiicTB cucteM 3 0a30BHX
ejleMeHTiB — mnporpamMHux kKommoHeHTiB Ta KIIB. TomoBna mera KII —
cTBOpeHHsT KomrnoHeHTHuX mnporpaM 1 IIC 13 KIIB muissxom 3acTocyBaHHS
KOHIIEMIIi iX 30upaHHS BIAMOBIAHO iX 1HTEpPQENCIB 3 BIACTUBOCTIMH 1
XapaKTEepUCTUKAMU, HAKOTIMYEHUMHU B PENO3UTOPisX (1HTepdeiciB 1 peanizarlliii)
KOMITOHEHTHOTO cepeaoBuina [7 - 9].

KoMroHneHTHO-OpieHTOBaHE TPOrPaMyBaHHS - 116 CBOEPIIHA «HAA0YI0Ba»
Hag OOII, HaGip mpaBui 1 OOMEXKEHb, CIPSIMOBAHUX Ha MOOYIOBY BEIMKHX
MPOTrPaMHUX CHUCTEM, III0 PO3BUBAIOTHCS 3 BEJIMKUM 4YacoMm KHUTTs. [Iporpamna
cUCTeMa B III METOJ0JIOTIi sBJis€ CcO0OOK0 Hablp KOMIIOHEHTIB 3 jJo00pe
BU3HAYCHUMH 1HTepdericaMu. 3MIHU B ICHYIOUY CHUCTEMY BHOCATHCS IIUISIXOM
CTBOPEHHS HOBUX KOMIIOHEHTIB Ha JOJATOK a00 B SKOCTI 3aMiHU paHIIle
icHytoumnx. IIpy cTBOpeHHI HOBHX KOMITIOHEHTIB Ha OCHOBI PaHillleé CTBOPEHHUX
3a00pOHEHO BUKOPUCTAHHS YCIAIKyBaHHSI peai3allii - HOBUM KOMIIOHEHT MOKE
yCnajgkoByBaTu Jjuiie iHTepdelicu 0a30Boro. TakuM YMHOM KOMIIOHEHTHE
porpamMyBaHHsI 00XOJIUTh MPOOJIEMY KPUXKOCTI 0230BOT0O KJ1acy.

KoMmoneHnTHO-OpieHTOBaHE TIPOrpaMyBaHHS BKJIOYae B cebe Halip
OoOMEXeHb, 10 HAKJIQJalOThCS Ha MeEXaHi3M  00'€KTHO-OPIEHTOBAHOTO
nporpamyBanHs (naimi OOII). Lle Oymo 3pobieHo s MiABUINCHHS HAIIMHOCTI
BEJTUKHX MTPOTPAMHUX KOMILICKCIB.

[Ipobnema Kpuxkux 0a30BUX KJIAciB BUHUKAE TP 3MiHI peaizaiii TUITy-
npenka. B mpomy Bumanky B kimacuuHomy OOII moknuBa cuTyarlis, KOJIH
3MIHUTH peaji3aliio TUIY-NpPeJKa HEMOXXJIUBO, HE MOPYIIMUBIIM KOPEKTHICTb
(GyHKI10HYBaHHS TUITIB-HAILIAIKIB.

3a oumiHKaMH ekcnepTiB B iHdopmalliiiHoMy cBiTi 75% HampaitoBaHb 13
nporpaMmyBaHHsl AYOJIOIOThCS (HaMpUKIaa, MPOTrpaMH CKIIQJICHKOTO OOJIIKY,
HapaxyBaHHs 3apIUIaTH, pO3PaxyHKy BUTpAT HA BUPOOHHUIITBO MPOIYKUI 1 T.I1.).
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BinbmiicTs 3 MUX Mporpam TUIIOBI, i€ KOKHOTO pas3y 3HaXOMSITHCS 0COOTMBOCTI,
10 MTPU3BOJIATH JI0 iX TOBTOPHOT pO3POOKH.

KommonenTHe mporpamyBaHHS 103BOJISIE YHUKHYTH MUX mpobieM. Bono
e momanemuM po3ButkoM OOII, 3acHOBaHMM Ha MOBTOPHOMY BHKOPHCTaHHI,
cnenudikaiii KOMIOHEHTIB 1 iXHIX iHTepdeiiciB, koMmo3ulii Ta KOH}Irypamii
KOMIIOHEHTIB. 3B’SI3KM MIXK KOMIIOHEHTaMHU MICTATh y €001 MATHOU U
€KBIBaJICHTHICTh, @ 00'€KTH1 3B’SI3KM — KJacu 1 cymnepkiacu. ChopMynboBaHO
OaraTo BU3HAUYEHb NIOHATTS «KOMITOHEHT». HaBegemo oniHe 3 HUX.

N
IIporpama BUKOPUCTOBYE KOHTEHHEPHU, ATEPHU Ta KapKacCH.
Yac nosiBu KiHe1b 90-X pokiB - mo4aTok XXI CTOMTTS
IlepeBaru " 3MCHIIECHHS BHUTPAaT Ha pO3POOKYy 3a paxyHOK
BUOOpPY TOTOBHX KOMIIOHEHTIB 3 MOJIOHUMHU
(GYHKUISIMM,  OPUAATHAMH ~ JUIE  TPAKTUYHOTO
BUKOPHUCTAHHS, 1 TPUCTOCYBAHHS 1X JI0 HOBUX YMOB,
HAa 110 BUTPAYAETHCSI MEHIIIE 3YCHUJTb.
* KOHIEMIIS KOMIOHEHTHOTO TPOrpaMyBaHHS €
yHIBEpCAIbHOIO 1 B PpIBHIM Mipi Moxe OyTu
3aCTOCOBaHa VIS PI3HUX IIXO/IIB bi (o)
porpamMyBaHHs
* TIOBTOPHE BHUKOPUCTAHHS KOy, Y3TO/DKEHICTh
iHTEepdeicy KOpUCTyBaya, MOXKJIMUBICTh IIBUJIKOI 1
IPOJAYKTUBHOI PO3pOOKHU Iporpam
Hepnoniku "  HEOOXIJHICTb MaTH THYYKl KOMIIOHEHTH.
Mpuxknagu RSEB, OOram, CORBA, Javabeans, Enterprise
Javabeans
Hixin KOMITOHEHT OnuCyeThcss MOBOIO NPOTPAMYBAaHHS, HE
3QJICKUTH B1J OMNEPAIIfHOTO CEepeloBUINA 1 Bij
peanbHOi mIatdopmu, Jie BiH Oyae PyHKIIOHYBATH.
3apoxxyerbcs [latepnn, kapkacu
MOHSATTHA
3acTrocyBaHHs PO3IIMPEHHST KJIACUYHOI MOJEINi KJIEHT—CepBep 3
ypaxyBaHHSIM cnienudiku o0y 108U 1
(GyHKIIOHYBaHHS MTPOTPaAaMHUX KOMITOHEHTIB, a TaKOX
pe3yNbTaTiB  MPAKTUYHUX peadizamii 1 IXHbOI
arpoOarrii. OcHOBa KOMIIOHCHTHOTO CEpEIAOBHINA —
MHOKMHA CEpBEpPIB KOMIIOHECHTIB

[lin KOMIOOHEHTOM PO3YMIIOTh CAMOCTIMHUN MTPOAYKT, L0 MIATPUMYE
00'eKTHY TIapaurmy, peaaizye oKpeMmy MpeMeTHY 00J1acTh 1 MOXKeE B3a€EMOISTU
3 IHIIMMHU KOMIIOHEHTaMU yepe3 IHTepercH.
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OO0'exTn pPO3TIANAIOTECS Ha JIOTiYHOMY piBHI mpoektyBanHs [IC, a
KOMITOHEHTH — T1i¢ Oe3mocepenss (izuyHa, TOOTO MporpaMHa  peaizaiis
00'exTiB. CriBBIAHOIIEHHS MK O0'€KTaMH 1 KOMIIOHEHTAaMH HEOIHO3HAYHE.
OmuH KOMIIOHEHT MOXKe OyTH peami3aliero JCKUIBKOX 00'€KTiB a00 HaBiTh
NeSAKOI YaCTUHU CHCTEMH, OTPUMaHOI TPpHU TMPOEKTyBaHHI. 3BOPOTHE
CHIBBIJIHOLIEHHS, TOOTO KOMIOHEHT — 00’ €KT, SIK MPAaBUJIO, HE BAKOHYETHCS.

Ilepexin 10 KOMIIOHEHTIB BiAOYyBaBCS €BOJIOLINHO: BiJ IMIJNPOTpam,
MOJTYJIIB 1 (DYHKITIH.

[Ipy 11bOMy, YJIOCKOHAIMJIMCS €JIEMEHTH, METOJM iXHbOi KOMIO3HII 1
HAKOIMUWYEHHS JUIsl TOJAIbIIIOT0 BUKOPUCTAHHS.

KoMIOHEHTH KOHCTPYIOIOTBCSI CaMOCTIMHO, SIK Jesika aOCTpakilis, II10
MICTUTB y 001 iH(hopMarIliiiny JacTuHy i aptedakT (cnemnudikaris, Koj, Kapkac
11H.).

B i1HdopmariitHii 4YacTHHI 3aJar0ThCS BIAOMOCTI: IpHU3HAYEHHS, JaTa
BHUTOTOBJICHHS, YMOBH 3acTtocyBanHs (OC, cepenonuiie, miatdopma i T.10.).

Apredakt — me peamizamisa (implementation), iHTepdetic (interface) 1
cxema posropranss (deployment) koMnoHeHTa.

Peanizariis — e Kof, 1o Oy/J1e BUKOHYBAaTHUCA IPU 3BEPHEHHI JI0 Oleparii,
BU3HAYCHUX B 1HTepdeiicax KommoHeHTa. KOMIIOHEHT MoOxe MaTh KijIbKa
peaizaliiif 3aJIeKHO BiJ] onepaliiinoro cepenonuina, moaeni ganux, CKbJI 1 in.

ApXITeKTypa KOMIIOHEHTHOTO CEpEeOBUIIlAa MOXE CKJIajaTucs 3
HACTYIHUX THUIIIB 00'€KTIB:

— cepBepy KOMIIOHCHTIB;

— KOHTEHHEPH KOMIIOHEHTIB;

— peanizallii GyHKLINA, MOAaHI1 SIK eK3EMIUISIPH YCEepPEANHI KOHTEIHEPIB;

— peamizailisi KOMIIOHEHTHUX MoJieJield, O00'€KTIB, 110 3aJ0BOJIbHSIOTH
YCTAHOBKY 1 KOH(PITYpyBaHHS OKPEMUX KOMIOHEHTIB ISl IESIKOT KOMIT FOTEPHOL
n1aTGpopMu;

— KJIIEHTChKI KOMIIOHEHTH 1 1HTepdelicu, 1Mo 3a0e3MeuyloTh KIHIEBOIo
KOpUCTYBaua, pealli3oBaHl y BUIJISI PI3HUX THUIIB KIIIEHTIB (BEO-KIIEHTH,
MOBHOI[IHHI peasi3alii rpadiyHoro iHTepdeincy i 1.1.);

— KOMIIOHEHTHE 3aCTOCYBaHHSI, SIK CYKYMHICTh KOMITIOHEHTIB.
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2. MOHATTSA TEXHOJIOI'II IPOTPAMYBAHHA SIK ITIPOLIECY

[IporpamyBaHHsS - IOPIBHSAHO MOJIOJIA Tally3pb HAyKH 1 TEXHIKH, SKa
IIBUJIKO PO3BHUBAETHCA. J{OCBi BEeCHHS pealbHUX PO3pPOOOK 1 BIOCKOHAICHHS
HAsIBHUX MPOTpaMHHUX 1 TEXHIYHUX 3acO0IB TMOCTIHHO MEPEOCMUCTIOETHCS, B
pe3yJbTaTi 4oro 3'SBISIOTHCS HOBI METOAHM, METOJIOJNOTI Ta TEXHOJOT1I, AKl, B
CBOIO YEPry, € OCHOBOIO OUIBII Cy4acHUX 3ac00iB PO3pOOKH MPOrpaMHOIO
3a0e3nedeHHs. JloCHiauT MpoIecu CTBOPEHHSI HOBUX TEXHOJIOTIH 1 BU3HAYATH
iX OCHOBHI TEHACHIIIT JOIIBHO, 31CTABIISAIOYM I TEXHOJIOTIi 3 PIBHEM PO3BUTKY
IporpaMyBaHHsI 1 OCOOJIMBOCTSMHM HasBHUX B PO3MOPSKEHHI IMPOTPaMiCTiB
MIPOTPAMHHMX 1 allapaTHUX 3ac00iB.

TexHomoris - 1€ CYKYIHICTh MpaBWJI, METOAWK Ta IHCTPYMEHTIB, 5Kl
JTO3BOJISIIOTH HAJAroAUTH BUPOOHUYHI MPOIEC BUIYCKY MEBHOTO MPOIYKTY, B
TOMY 4YHCJI TPOILIECH IUIaHYBaHHS, BUMIPIOBAHHS XapaKTEPUCTHUK, OI[IHKH
SIKOCT1, BIITOBITaIHOCT] BUKOHABIIA Ta 1H.

Jlo 11bOTO Yacy HasBHE NPOTHUCTOSHHS JBOX TO3UINN IMOAO TOHSTTS
TEXHOJIOT1 MpOTrpaMyBaHHS: 3 OJHOrO OOKy, MiJi HUM PO3YMIIOTh IIHPOKE
BUKOPUCTaHHS 1HCTPYMEHTAJIbHUX 3aC001B, @ 3 THIIOrO - TEXHOJIOTIA - 1Ie Ha0Ip
dbopMallbHUX METOJMK Ta PErJaMEHTIB, 5Kl JO3BOJIAIOTH Ha KOXHOMY eTalli
MIPOBOJIUTH EKCIEPTU3y, AapXiByBaHHS Ta BHU3HAUYCHHS OOCITY Ta SKOCTI
BUKOHaHOI poOoTH. [lepmuii BapiaHT MiATPUMYIOTH MPOQECiiiHl MPOrpamicTH,
JPYTUH - KEPIBHUKH MMPOEKTIB.

BukoHaHHS 3aMOBJIGHHS Y TPOMMCIIOBOCTI Mae 0araTo 0COOJMBOCTEH.
Hampuknan, y mpoMHCIOBOCTI poTallisi KaJIpiB € 4YacTHM SIBHINEM, 3BiJICU
HEOOXIHICTh apXiBallii Ta 1HIIKUX 3aC001B BIAUY>KEHHS PE3YJbTaTiB pOOOTH BiJ
BUKOHABIS; Y OyAb-sIKOMY KOJEKTHBI MMOCTIHHO BUHHMKAIOTh MPOOJIEMHU OLIHKH
IHAMBIYaJIbHOI pOOOTH Ta MOAULTY BIAMOBIAAIBHOCTI 33 MPUUHATI PIIIEHHS Ta
MOMUJIKH, 3B1JICH CyBOpE TOKyMEHTYBAHHS Ta CTaHAAPTHI IPOIEAYPH POOOTH.

Oco0smBO Oarato nmpo0JieM BUHHMKAE 13 PO3YMIHHSIM MOCTABIICHOI 3a]ayi.
Tomy 000B'A3k0BO MOTpPIOHO oOQopmIIOBaTH TEXHIYHE 3aBAAHHS 34
cTaHAapTHUMH npaBuiamMu. HeyBara a0 Qopmanizauii 3aBOaHHA Ha
po3pobinenHs [13 npuBoAUTH 10 TOTO, 110 CTBOPEHY CUCTEMY HEMOXIIMBO 3/1aTH
B CKCIUTyaTallil0 4Yepe3 BeIMYe3Hy KIUIbKICTh 3ayBa)K€Hb, BUKIMKAHUX
PI3HOYMTAHHSIMU 1 HE3PO3YMIJIOCTSIMH B TIOCTAHOBIII 3aBIaHHS.

ITpomec pospobienns I[13 3a 3aMOBICHHSM BKJIIOYae B ceOc¢ MUTAHHS
JIOKyMEHTYBaHHS, IIHOYTBOPEHHSI, CIIOCO0IB PETJIaMEHTYBaHHS 1 KOHTPOJIIO 3a
XOJOM pOOIT, ajge OCHOBHMM pE3yJbTaTOM 3aCTOCYBaHHS TEXHOJIOTI €
mporpama, 10 Ji€ B 3aJaHOMy OOYHCIIIOBAJILHOMY CEPEIOBHII, J100pe
HaJIaro/KeHa 1 JOKYMEHTOBaHa, JOCTYITHA JJISI PO3YMIHHS 1 pO3BUTKY B MPOIIEC]
CYIIPOBOJTY.

Ha cporoani 3amMOBHMK NOTpeOye€ KOMIUIEKCHOTO BHUPIIIEHHS CBOiX
3aBJllaHb, a 11 IPUBOIUTH J0 MOTPEOH y CKIIaTHUX MporpamMHux cuctemax. 1106
CTBOPUTHU TaKl CUCTEMH, HEJOCTATHHO JIMILE KBali(PIKOBAHUX MPOTPAMICTIB,
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NOTPiOHI CHUCTEMHI AHAJITUKH, SKI TPOAHATI3YIOTh 3aMOBJICHHS 1 CTBOPSTH
MIPOCKT CUCTEMHU, Ta CUCTEMHI 1HXKEHEPH, sIKI 3MOXKYTh pPeali3yBaTH 3aBJIaHHS 5K
CKIaJHy cucTeMy. be3 cTaHmapTH30BaHMX IMiIXOJIB BUKOPUCTAHHS TEXHOJOTIN
HEMOKJINBO BUKOHATH TaKWW MPOEKT. BUxomsuu 13 BUIE3a3HAYEHOTO, MOKHA
chOpMYyITIOBaTH BU3HAYEHHS TEXHOJIOT1H MPOTpaMyBaHHS.

Otxe, TexHousoris mporpamyBaHHs (TII) - 1e CyKymHICTH METOAIB 1
3aco0iB po3poOJieHHs (HamMCaHHS) IMporpaM Ta TOPSIOK 3aCTOCYBaHHS IMX
METO/I1B Ta 3ac00i1B.

VYci TexHOJOoT1i, sIKI BUKOPUCTOBYIOTh MPOTPaMICTH, MIANOPSIKOBYIOTHCS
OCHOBHIH MeTi:

* CTBOPUTH SIKICHUM MPOAYKT;

* BKJIACTHCS B OIOJDKET;

* IOTPUMATHCS CTPOKIB.

Ak Oynb-sika 1HIIIA TEXHOJIOT1sl, TEXHOJIOT1S TPOTpaMyBaHHs SIBJIIE COOO0I0
Ha0Ip TEXHOJIOTTYHUX THCTPYKIIIH, 1110 BKIIOYAIOTh:

" 3a3HAYEHHS MOCJII0BHOCTI BUKOHAHHS TEXHOJIOTIYHUX OIEpaIliii;

" TIepepaxyHOK YMOB, IIPH SIKHX BUKOHYETHCS Ta UM 1HIIIA OTIepaIlis;

" OmWC camMuX Olepauid, ae Uil KOXHOI orepaunii BU3HAYEHI
MOYaTKOB1 JaHi, pe3ylbTaTh, a TaKOX I1HCTPYKIli, HOPMAaTHBH,
CTaHAapTH, KPUTEPIl Ta METOU OI[IHKH 1 T.1I..

2. 1. PO3BUTOK TE€XHOJIOT1H MTpOrpaMyBaHHS.

VYcknaaHEeHHs IPOrpaMHUX CUCTEM Ta MPOIIECIB PO3POOJIECHHS BUKIMKAIIO
noTpe0y CTBOPEHHS MEXaHI3MIB KepyBaHHS Ta KOHTPOJIO MPOIECiB, TOOTO
MIJKITFOYEHHS TEXHOJOTTYHUX ITIIXOMIB, IO PO3MOYaocs 13 CHUCTEeMaTH3allii
poOiT. HacTynmHuMU KpOKamH CTall BCTAHOBJICHHSI TEXHOJIOTIYHUX MapIIpYTIB
JiAIbHOCTI po3poOHUKIB 13, BM3HAUEHHS MOKJIMBOCTI iX aBTOMaTH3alli Ta
BUSIBJICHHS pU3HMKIB, pO3pOOJIEHHS IHCTPYMEHTIB /JI1 aBTOMAaTU3alll.

[lepmuii  eram aBTOMAaTH3allli MPOILIECY CTBOPEHHS MPOTrPaMHOIO
3a0e3nedeHHs] OyB TMOB'SI3aHUN 13 MIATPUMKOIO TPOIECY NPOrpaMyBaHHS Ta
cucreMarusaiiero podiT. Po3ymiHHS, 110 IHCTPYMEHTH MIATPUMKH MPOLECY
KOJIyBaHHSI € HEOOXIJHOK YMOBOIO MIJIBHIICHHS MPOIYKTUBHOCTI TIpalli, aje
HEJIOCTaTHBOIO [T TIPOMHUCIIOBOTO po3pobOsieHHs mporpam. Ha miit cramii
3'SIBUJIMCh 1THCTPYMEHTH TPOTpaMyBaHHS 13 MIATPUMKOIO HAIMKCAHHS KOTY.
[Ticns 1mporo cramu 3'ABIATUCA 3aCO0M aBTOMATHM30BAHOTO HAJIarOKEHHS
nporpam. Y 1eid camuii yac (kiHenp 60-x pp. XX cT.) morpeba CTBOPEHHS
BEJIMKUX 3a PO3MIPOM TMporpam 13 CKIQAHUMH aJITOPUTMaMH MpHUBENIa [0
pPO3yMIHHS HEOOXITHOCTI PO3BUTKY TEOPETHYHOI 0a3W 1 3ampoBaKCHHS
MOHSATTS )KUTTEBOTO LMKy [13.

Biapasy cranu nmomMiTHUMU MpoOJIeMHI MICls BUPOOHUITBA MPOTPAMHUX
MPOAYKTIB: HEPO3BUHEHICTh METOJIOJIOTII TMPOEKTYBaHHS Ta HEMOXJIMBICTD
oiHUTH sikicTh [I3 nume y xonmi tectyBanHs. dakTU4HO mepiia mpodiiema
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BUKJIMKAE JPYTY: HEYITKO TIOCTABJIICHE 3aBIaHHS 3 MpOrpaMyBaHHS HE Ja€
rmapaMeTpiB JUIS IEPEBIPKU SIKOCTI poOoTH. OJHIEI0 3 OCHOBHUX ITOYAaTKOBHX
BUMOT Y IPOIIECi MPOrpaMyBaHHS CTaJla BUMOTa YIiTKOi crienudikaii mpoekTy.
Ha ocHOBI paHmx 13 cremudikaiii Io4Yaad perjaMeHTYBAaTH IIPOIEC
npoekTyBaHHs. CTanu 3'ABISATUCS MEBHI TEXHOJOTT po3poOJIeHHS MPOrpaMHUX
npoaykTiB. [loganbiinii po3BUTOK METOOJIOT1 pO3pOOIECHHS IPU3BIB 10 MOSIBU
dhopmaTizoBaHOTO MEHEPKMEHTY BUMOT Y XO/11 aHaTI3y.

CboromHi  TEXHOJOTIi  BUPOOHUITBA  MPOTPAMHUX  MPOJYKTIB
aBTOMATU3YIOTh TMPOIEC CTBOPEHHS KOy Ta JIO3BOJISIIOTH BUKOHYBATU
aBTOMaTUYHE TeCTyBaHHS mporpam. s eramiB aHaiizy Ta MPOCKTYyBaHHS
MOBHICTIO aBTOMATHMYHHMX IHCTPYMEHTIB HEMae€, Xoya ICHYIOTh 3acoOu
aBTOMATH30BaHOI IMJATPUMKHA 1 CHCTeMaTH3aIlii BHMOI Ta MOJICITIOBAHHS
MIPOTPAMHHUX CHCTEM.

{06 3po3yMmiTH, SIKI TEXHOJIOT1T BUKOPUCTOBYBATH ISl IEBHOTO MPOEKTY,
po3i0paTHCs 3 METOMKOIO TTPOrpaMyBaHHs, HEOOX1JHO B TIEPITY YEePTy BUBUUTH
PO3BUTOK MOB Ta MiAXOIB 10 TPOTrpaMyBaHHS.

2.2. KuTTeBUil UK TPOrPaMHOTO 3a0€3MeUeHHs

VY mpomeci crBopenns I13 mokHa Bumimutu 4 0a30BUX eTamu/cTajii
(puc. 2.1):
»  cneyugikayis — BU3HAYECHHS OCHOBHUX BUMOT.
*  pospobnenns — ctBopeHHs [13 BiAmoBiaHO 10 crienudiKaliii.
*  mecmysanns — niepeBipka 13 Ha BIAMOBIAHICTS BUMOTAM KJII€HTA.
" cynpogio/moodepHrizayisi — po3BUTOK [13 BiAMOBIAHO A0 3MiH MOTPEO
3aMOBHHKA.

CnenHjikanisa ::> Po3zpod.ienns :> TecTyBAHHA

BeeleHHA B Tik0

BHKOpHCTAHHA DH

Cynposia D |:|

Pucynox 2.1. Cxema nipouiecy ctBopenss 113
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[Tepexim Bim pyuHux 3aco0iB pospobsenns [I13 mo0 mpommcIOBOTO
BUPOOHUIITBA MPOTpaM MOTpeOyBaB PO3BUTKY TEOPETUYHUX OCHOB PO3POOITICHHS
[13. Tlocrifina HEOOXiAHICT, BHECEHHS 3MIH y TMPOTrpaMu sIK CHPHYMHCHA
MOMHWJIKAMH, TaK 1 PO3BUTKOM BHMOT JI0 HUX, € MPHUHIIUIIOBOIO BJIACTHUBICTIO
nporpaMHOro 3abesnedeHHs. J{isTbHICTh, TOB’S3aHa 3 PIMICHHSIM MIHPOKOTO
psAny 3aBJaHb JUIsl TOCTIMHOTO PO3BUTKY, OTpUMAalia Ha3By CYIPOBOIY
porpamMHoro 3ade3neueHHs. SKIo 3ycuiuis, CpsMOBaHi Ha MojiepHi3zaiio [13,
NEPEeBUIIYIOTh BUTOAY BIJl WOr0 BHUKOPHUCTAHHS, TOBOPSTH MPO MOpPAJIbHE
CTapiHHS MPOTpPaM.

XKutreBuili UK NPOrpaMHOro 3a0e3leueHHs - TMepiod  dYacy, IIo
MOYMHAETHCS 3 MOMEHTY NPUUHSTTS PIMICHHS NPO HEOOXIJIHICTh CTBOPEHHS
MIPOTPAMHOTO TIPOAYKTY 1 3aKIHUYETHCSI B MOMEHT HOTO TTOBHOTO BHWJIYYCHHS 3
excruryararii [10]. Lle#t ki - nporec moOy10BH i po3BUTKy I13.

Mogens XII I13 - e cTpykTypa, 1110 BU3HAYA€E MOCIIIOBHICTh BUKOHAHHS
1 B3a€MO3B'I30K IIpolieciB, i, 3amad mnporsaroM JKII, sxa 3aaexKuTh BIJ
cnenudiky, Macitady 1 CKIAQIHOCTI MPOEKTY Ta OCOOJMBOCTEN YMOB, 3a SIKUX
CHCTEMa CTBOPIOETHCS Ta PYHKITIOHYE.

Cranmis ctBopennst II3 - me wactuHa mnpouecy crtBopenHs I3, mio
oOMeKeHa TEeBHMMHU YacCOBHUMH paMKaMH 1 3aBEpIIYETbCS  BHUITYCKOM
KOHKPETHOTO  Tpoaykty  (mogmeneit I3, mporpamMHUX  KOMIIOHEHTIB,
JIOKyMEHTAIIi1).

Mopgpens XKL aGcTpakTHO MpeAcTaBIisie pealbHUI MPOIEC, B HiKl BIACYTHI
JIeTal, HECYTTEBI 3 TOUKHU 30PY MPU3HAYCHHS MOJIEI.

[TonsitTst XK1 BUHMKIIO Mia BIUIMBOM MOTPEOM y cucTeMarusailli pooit y
npotueci po3poOku I13. Cucremaruzaiiss Oyja NepuidM €TarnoM Ha HUIIXY A0
aBToMartu3allii npouecy po3pooduenns [13.

HactymHumMu  KpokamMu  mepexoAy [0  aBTOMaTu3alii  Mpolecy
po3pobnenHss II3 Oynau Taki: BCTAHOBJIEHHS TEXHOJOTIYHUX MapIIpPyTiB
JiIBbHOCTI po3poOHUKIB 113, BM3HAUEHHS MOKJIMBOCTI iX aBTOMaTH3alli Ta
BUSIBJIICHHS pU3HKIB, PO3POOKH IHCTPYMEHTIB JUIsl aBTOMAaTH3ALlli.

KopoTko po3rimsHeMo eTanmu poO3BUTKY MNporpaMyBaHHS, IIO0 Kpare
3pO3YMITH PYIIiHHI CHJIM 1 TEPCHEeKTUBH IOAANBIINOI €BOJIOMIT TEXHOJIOTIl
porpamMyBaHHS.

2.2.1 llepwuii eman - « Cmuxiiine» npocpamyeaHHsi.

[lepmmii eram OXOIUIIOE TIEPiOA  BiT MOMEHTY TIOSBH  TEPIIUX
o0UYHCITIOBATLHUX MamuH A0 cepeaunu 60-x pp. XX cr. Y 1nei mepion
MpaKkTUYHO Oynu BifCcyTHI CchOpMyIbOBaHI TEXHOJOTIi, 1 MpOrpaMyBaHHS
(bakTU4HO OYJI0 MUCTELTBOM.

[lepmi mporpamu Majld HaWOpoCTIIly CTPYKTypy. BoHu cknaganucs 3
BJIACHE MPOTpPaMH Ha MAIIMHHINA MOBIi i 00pOOTIOBaHMX HEHO JaHuX (puc. 2.2).
CknagHicTh mTporpaM B MaIlMHHUX KOJax OOMeXyBajacs 3JaTHICTIO
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IporpamMicTa OJHOYACHO IOIYMKH BiJACTEKYBaTH IOCIIJOBHICTh BUKOHYBAaHHX
orepartiid 1 MiCIe3HaXO0[KECHHS JaHUX MIPU POTpaMyBaHHI.

Y 50-Ti pokm TOTYXHICTh KOMITIOTEPIB IMEPIIOr0 TOKOJIHHS Oyia
HEBEJIMKA, a TIPOTPaMyBaHHS JUIsl HUX BEJIOCS MEPEBAKHO B MAITUHHOMY KOJI.
['0710BHUM 4YMHOM BHPIIITYBAJIUCS HAYKOBO-TEXHIYHI 3aBIaHHSI OOOPOHHOTO
XapakTepy, NpHU LOMY 3aBJIaHHS Ha MPOTpPaMyBaHHS MICTHJIO, SIK TMPABUIIO,
JIOCUTh TOYHY MaTeMaTH4YHY IIOCTAaHOBKY 3ajaadi. Hampukiaa, po3paxyHOK
TPa€eKTOpli TOJILOTY paKeTH 3 YypaxyBaHHsIM Oe€3/1i4l CYIyTHIX YHWHHHKIB.
BukopucroByBanacsi 1HTYiTHBHA TEXHOJOTIS IpOrpaMyBaHHs, KOJH Bipasy X
INPUCTYIAIU O CKJIAJaHHS MPOrpaMH MO BUXIAHOMY 3aBJAHHSIM, MPHU I[bOMY
4acTO came 3aBJaHHs KUIbKa pasiB 3MIHIOBAJIOCH, 110 CHUJIBLHO 301JBIIYBAJIO Yac
po3p0o0OKH mporpamMu. MiHiManbHa JOKYMEHTAIisl 0hopMIIsIacs BXKe IiCIIs TOro,
K Tporpama mnouyuHana mpaimtoBatu. [losBa acemOsiepiB 103BOJIMIIA 3aMICTh
JOBIYHUX a00 MIICTHAAISITKOBUX KOJIIB BUKOPHUCTOBYBATH CHMBOJIIYHI 1MEHA
JAaHUX 1 MHEMOHIKM KOJIB omepallii. B pe3ynbTaTi mporpamu ctaiu OUIBII
YITKAMH Ta 3pYIHUMH I «IUTAHHSD.

IIpote, came B el miepio Hapoauaacs GpyHIaMeHTalbHA IJI TEXHOJIOT]
porpaMyBaHHS KOHIICTIliS MOIYJBHOTO IporpamMyBaHHS, Opi€HTOBaHa Ha
MOJIOJIaHHS TPYIHOIIIB MPOTPaMyBaHHSA B MAIIMHHOMY KOJIi. 3'SBHJIMCS TEPIIi
MOBH IIPOrpaMyBaHHS BUCOKOT'O PiBHA.

IIporpama
porp ®

Pucynok 2.2. CTpykTypa nepiux nporpam

CTBOpEeHHsI MOB MpOrpaMmyBaHHs BUCOKOro piBHs, Takux ik ®OPTPAH 1
ALGOL, icTOTHO CHpOCTWIO MpOTrpaMyBaHHs OOYMCIIEHb, 3HU3UBILU PIBEHb
nertanizamii onepariii. Ile, B cBOIWO uepry, M03BOJIMIIO 301IBIIUTH CKJIATHICTh
nporpam.

PeBomtoiiitHor0 Oysa mosiBa B MOBax 3ac001B, 110 JI03BOJISIIOTH ONEPyBaTH
mianporpaMamMu. [es HanvMcaHHs manporpam 3'sBusacss HabaraTo pasiiie, aie
BIJICYTHICTb 3aC00IB MIATPUMKH B MEPITUX MOBHUX 3ac00aX ICTOTHO 3HIKYBAJIO
edeKTUBHICTh iX 3acTtocyBaHHs. [limmporpamm MokHa Oyno 30epiratd i
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BUKOPHCTOBYBATH B IHIIUX MporpamMax. B pe3ynpraTi Oyim CTBOpPEHI BEIMUYE3HI
0107110TEKH PO3PaXyHKOBUX 1 CIy>KOOBUX MIAIpOrpaMm, sKi B Mipy MOTpeOu
BUKJIUKAIUCS 3 PO3POOTIOBAHOT TPOTPAMH.

B Hacmigox mMmABUINEHHS TMOTY>KHOCTI KOMI'IOTEPIB 1 HAKOMUYCHHS
JIOCBIy MPOTpaMyBaHHS Ha MOBaX BHUCOKOTO PIBHS MIBHJIKO POCIa CKJIAJTHICTh
pO3B'sI3yBaHUX Ha KOMI'IOTEpax 3aBlaHb, B PE3yJibTaTi YOro BHSBUIACH
0OMEXXEHICTh MOB, sIKI ITPOITHOPYBAJIM MOJYJIBHY Oprasizaiito mporpam. Kpim
TOTO, CTall0 3pPO3YMUIO, IO BAXKJIMBO HE TUIBKU TE, SIKOKO MOBOIO MH
porpamMyemMo, ajie i Te, sik Mu nporpamyemo. [losiBa B komm'torepax Japyroro
MOKOJIIHHS TEepPEepUBaHb IMPU3BEJIO JO0 PO3BUTKY MYJIBTUIPOTPAMYBAaHHS 1
CTBOPEHHSI BEJMKHUX MporpaMHux cucteMm. llIupoko cTana BUKOPUCTOBYBATHUCS
KOJICKTUBHA PO3pO0OKa, KA, OJTHAK, PO3KPHIIA PSJ CEPHO3HUX TEXHOJIOTIUYHUX
npo0JieM.

TurmoBa mporpamMa Toro 4acy ckjajajacs 3 OCHOBHOI IIporpamu, 00acTi
r00abHUX JaHUX 1 Habopy mianporpaM (B OCHOBHOMY O10710TE€YHHX), IIO
BHUKOHYIOTh 00OpOOKY BCiX JaHHX a00 iX yactunu (puc. 2.3).

OCHOBHA
nporpama

INignporpamMu
Pucynok 2.3. ApxiTektypa nporpamu 3 riao0agbHOI0 00JaCTIO JaHUX

CnabkuM MiclleM Takoi apXiTeKTypu OyJo Te, 10 TpH 30UIbIICHH]
KUIBKOCTI ~ MIANpOTrpaM  3pocTaja WMOBIPHICTb  CIIOTBOPEHHS  YaCTHHH
ro0abHUX JaHuX Oyab-sKoi mignporpamoro. Hanpukman, nignporpama
MONIYKY KOPEHIB PIBHAHHS Ha 3aJaHOMy IHTEpBaji 3a METOJOM JIJICHHS,
BIJIp13Ka HABILI 3MIHIOE BEJIMYHMHY IHTEpBay. KO Npu BUXOA1 3 TIAIPOrpaMu
He mependayuTd BITHOBJICHHS IOYaTKOBOI'O 1HTEpBAaly, TO B TJIOOAIbHIN
00J1acT1 BUSBUTHCS HEBIPHE 3HAYEHHS 1IHTEPBATY.

106 CKOpPOTUTHM KUIbKICTb TAaKUX TOMMIIOK, OyJI0 3alpONOHOBAHO B
HiAnporpami po3MillyBaTH JOKaabHi gaHi (puc. 2.4).
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OcHOBHA
nporpama

TI'100a1LHI
JaHHI

ITignporpaMH 3 TOKalbHHMH
JaHHMH

Pucynox 2.4 ApxiTekTypa mporpamu, 1o BUKOPUCTOBYE MIMPOrpamMu 3
JIOKaJIbHUMU JaHUMHU

VY BiJICYTHOCTI YITKMX MOJEJIEH OMUCy MIANpOrpaM 1 METOAIB iX
IPOEKTYBaHHSI CTBOPEHHS KOKHOI MIANPOrpaMH MEPETBOPIOBATIOCS B HETIPOCTY
3amady, 1HTepdeicu mianporpaM BUXOAWIM CKJIAQJHAMH, 1 TPU CKJIAJaHHI
IPOrPaMHOTO MPOAYKTY BHUSABIISUIOCS BEIUKA KUIBKICTh MOMWJIOK Y3TOJKEHHS.
BunpaBiieHHS Takux MOMWIOK, SIK MPaBWIJIO, BUMAarajio CEplO3HOI 3MIHHU BXKE
PO3p00JICHUX MIAIpOrpaM, 110 1€ OLIbII YCKIAJAHIOBAJIO CUTYaIlil0, TaK K MpU
OMY B IPOrpaMy 4YacTO BHOCWIJIMCSI HOB1 TOMMIIKH, SIKI TAKOK HEOOXI1JTHO OyI10
BUTIPABIIATA. AHANI3 NPUYMH BUHUKHEHHS OLIBIIOCTI TOMMIIOK JI03BOJIMB
chopMyIIOBaTH HOBUM MIAXiA A0 MNpOrpaMyBaHHA, sKuWd OyB Ha3BaHUU
«CTPYKTYPHHUM.

2.2.2 Jlpyeuii eman - cmpykmypHuti nioxio 0o npoepamyearnts (60 - 710-mi
pp.- XX cm.)

CTpyKkTypHUN TiAXilT OO TMPOTpaMyBaHHS SBISE€ COOOI CYKYITHICTb
PEKOMEHIOBAaHUX TEXHOJIOTTYHUX MPHUHOMIB, IO OXOIUTIOIOTh BUKOHAHHS BCIX
€TariB pPo3pOOKU MPOTrPaMHOTO 3a0€3MEeUEHHH.

B OCHOBI CTPYKTYypHOTO MiAXOAY JICKHUTh IEKOMIO3UIlS (PO30UTTS Ha
YaCTUHM) CKJIQJHUX CUCTEM 3 METOIO MOAATBIIOI peai3alli y BUTIISIII OKPEMUX
HeBenukux (10 40 - 50 oneparopiB) mianporpaM. 3 MOSBOIO 1HIIMX MPUHIUIIIB
JeKoMITo3ullli (00'€KTHOrO, JOTIYHOro 1 T.A.) JaHUW CMOoci0 OTpUMAaB Ha3BY
MPOIEAYPHOI JEKOMITO3HIIII.

VY 70-11 pokn HaOyau LIMPOKOTO MOIIUPEHHS 1HPOpPMALliHI CUCTEMH 1
0a3u nanux. [loyaBcs 1HTEHCUBHUI PO3BUTOK TEXHOJIOTIT MpPOTpaMyBaHHS,
IEpII 3a BCE, B TAKMX HANpsAMKaXx:
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* OOrpyHTYBaHHS 1 IIUPOKE BIPOBADKEHHS HUBXITHIA PO3POOKH Ta
CTPYKTYPHOTO MPOTPaMyBaHHS,

" PO3BUTOK aOCTPAKTHHUX THITIB JaHWX 1 MOIYJLHOTO TIPOTPaMyBaHHS,
30KpeMa, BUHUKHCHHS i7ei mofury cremudikamii 1 peamizamii
MOJYJIB 1 BUKOPHCTAHHS MOJYNIB, IO HPUXOBYIOTH CTPYKTYpH
JAHUX;

"  JOCHIIDKEHHS MpoOsieM 3a0e3leueHHs HaIIMHOCTI Ta MOO1IBHOCTI
I13c;

" CTBOPEHHS METOJUKH YIPaBIiHHS KOJEKTUBHOIO po3poOkoro [13c;

" [I0sBa IHCTPYMEHTAJIBHUX MPOTPAaMHUX  3ac00iB  MIIATPUMKHU
TEXHOJIOT1i MPOTpaMyBaHHS.

Ha BigmiHy Bii BUKOPHUCTOBYBAHOTO PaHIIIe MPOIEIYPHOTO MAXOAY 110
JIEKOMIIO3M1Iii, CTPYKTYpPHMM MiJXiJ BUMAaraB ysIBICHHS 3aBIaHHSA Yy BUIJISIII
lepapxii mi3agady HaumpocTimoi cTpykTypu. [IpoekTyBaHHS, TaKUM YHHOM,
3MIHCHIOBAJIOCS «3BEPXY-IOHHM3Y» 1 Majlo Ha yBa3l peai3allifo 3arajibHoi 1Jei,
3a0e3mneuyroun ompaloBaHHs 1HTepdeiciB miamporpaM. OJHOYACHO BBOIUIUCS
0OME)XEHHSI Ha KOHCTPYKIIi aJrOpUTMIB, peKOMEHIyBaaucsa (popMasibH1 Mojiel
iX ommCy, a TakOX CIHEMiaTbHUA METOJ] MPOSKTYBAHHS AJITOPUTMIB - METOJI
MTOKPOKOBOI JIeTasti3artii.

[linTpuMKa MPUHIUIIIB CTPYKTYPHOTO IpOrpaMyBaHHs Oyia 3akiiajieHa B
OCHOBY TaK 3BaHHMX IMpPOIEAYPHUX MOB MIporpamyBaHHs. fIK TpaBUIIO, BOHU
BKJIIOYAJIM  OCHOBHI  «CTPYKTYpHI»  OI€paTopu Tepenadl  ynpaBliHHS,
MIITPUMYBaJIM BKJIQJICHHS MIANpOrpaM, JOKali3allilo Ta OOMeXeHHs 00JacTi
«BuauMocTi» ganux. Cepen HaWOLIBIIT BIJIOMUX MOB II€l TPYIIH BapTO Ha3BaTH
PL/1, ALGOL-68, Pascal, C.

OpHouacHO 31 CTPYKTYpHHUM TIPOTpaMyBaHHSM 3'SBUJIACsl BEJIMUYE3HA
KUIBKICTh MOB, Kl 0a3ylOTbCSl Ha 1HIIMX KOHIIEMI[ISX, ajie OUIBIIICTh 3 HUX HE
BUTPUMAJIO KOHKYpEHIIii. SIKiCb MOBU OyJid MPOCTO 3a0yTl, 1JI€i 1HIIUX OYyJu B
TIOTAJTEIIIOMY BUKOPHUCTaHI B HACTYITHUX BEPCISTX PO3BUBAIOTHCSI MOB.

[lopanpiie 3pocTaHHS  CKJIQJHOCTI 1  PO3MIPIB  PO3POOIIFOBAHOTO
MIPOrpaMHOTO 3a0€3MEUCHHs 3aKaJaB PO3BUTKY CTPYKTYpyBaHHS JaHHX. Sk
HACJIIOK I[LOTO B MOBaX 3'SIBIISI€THCS MOKJIMBICTh BUSHAUCHHS KOPUCTYBAIIbKUX
TumiB AaHuX. OHOYACHO TMOCUJIMIJIOCA TPArHEHHS PO3MEXKYBaTH JOCTYI [0
rIIO0AIBHUX JAaHUX MporpaMu, 00 3MEHIIUTH KIUIBKICTh TMOMMJIOK, IO
BUHUKAIOTh MpU poOOTI 3 riao0anbHUMU JaHuMU. B pesynbrari 3'sBuUiacs i
royasa pO3BUBATUCS TEXHOJIOT1SI MOIYJIBHOTO MPOTPaMyBaHHS.

Buxopucranas MOIyNIHHOTO TIPOTPAMyBaHHS CYTTEBO  CIPOCTHIIO
pO3poOKy TporpaMHOro 3abe3leueHHs JeKiIbKoMa mporpamictamu. Temep
KOXEH 13 HHUX MIr pPO3pOOJISATH CBOI MOMAYJIl HE3aJEKHO, 3a0e3nedyrouu
B3a€EMOJIII0 MOJYJIB Yepe3 CIEelIaJbHO JOMOBIIEHI MIKMOIYJbHI 1HTepdeicH.
Kpim Toro, Moy B MailOyTHOMY 0€3 3MIH MOKHA BUKOPUCTOBYBATH B 1HIIUX
po3po0Kax, 10 MIJABUIIXIO MPOIYKTUBHICTh Ipalli MporpaMicTa.
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[IpakTka moOKa3ama, MO CTPYKTYPHUM MIAXIT pa3oM 13 MOIYJIbHUM
MIPOrpaMyBaHHSIM J03BOJISIE OTPUMYBATH JIOCTATHRO HAJIMHI MPOTPaMU, PO3MIp
kotpux He mepesumrye 100000 omeparopiB. By3pkuM MiclieM MOIYJIBHOTO
IPOrpaMyBaHHS € T€, 10 MOMUJIKA B iHTep(dEHCi TpH BUKIMKAHHI MITPOTrPaMH
BUSIBIIIETHCS TUTBKM TPU BUKOHAHHI mporpamu (i3-3a pO3AUIbHOI KOMIUISIIT
MOJYJIIB 3HANTH TIOMUJIKHM paHillle HEMOXUIMBO). [lpu 30i7bIIeHHI pO3MIpY
MIPOTpaMU 3BHUYANHO BUPOCTAE CKIIAJIHICTh MOAYJIBHUX 1HTEP(EHCIB, 1 3 IEBHOTO
MOMEHTY Tepe10ayuTH B3a€MOJIII0 OKPEMHUX YAaCTHUH MPOrPaMU CTa€ MPAKTUYHO
HEMOJIUBO. 17151 po3p0oOKu MporpaMHOro 3a0e3neueHHs BEIUKOTo 00’ eMy OyIio
3aMpONOHOBAHO BUKOPUCTOBYBATH 00’ €KTHUM MIIX1J.

2.2.3 Tpemiii eman — 00 ’ekmHull nioxio 00 npozpamysanis (3 cepeouHu
80-x 0o kinys 90-x poxie XX cm.).

VYV 80-x pokax Oyno xapakTepHO IITHPOKE BIPOBAHKCHHS IMEPCOHAIBHUX
KOMIT'IOTEPIB B yCl cepH IIOACHKOI AISUIBHOCTI 1, TUM CaMUM, CTBOPEHHS
BEJIMKOIO 1 PI3HOMAHITHOrO KOHTUHTEHTY KopuctyBadiB [13c. Lle mpusseno o
OYpXJIMBOTO PO3BUTKY KOPUCTYBIBHUIIBKUX IHTEP(EHCIB 1 CTBOPEHHIO YITKOI
kon1entii skocti [13¢c. Po3BuBaroThcst MeToau Ta MoBH crenmdikartii [13¢ [11].
BuxomuTe Ha mepefoBi MO3uIli 00'eKTHHH miaXxim g0 po3podku [13c¢c [12].
CTBOPIOIOTHCS Pi3HI IHCTPYMEHTAJIBHI cepeioBHINa po3poOkH 1 cynpoBoay [13c.
BypxiuBO po3BUBAIOTHCS KOHIIETIIT KOMI'TOTEPHUX MEPEXK.

OO0'eKTHO-OpIEHTOBaHE NPOrPAMYBAHHS BU3HAYAETHCS, SK TEXHOJIOTISA
CTBOPEHHS CKJIaJTHOTO IPOrpaMHOro 3a0e3NeueHHs], ika 0a3yeTbcs Ha YsIBJICHHI
IporpamMu y BUIJISAI CYKYIMHOCTI OO'€KTIB, KOXEH 3 SKUX € EK3EeMIUISIPOM
MEeBHOTO THUMY (KJIacy), a KJacu YTBOPIOIOTH 1€papxil0 3 CHAAKyBaHHAM
BJIacTUBOCTEN. B3aeMoist mporpaMHUX OO'€KTIB B Takii CUCTEMI 31HCHIOETHCS
HUISIXOM Tepejiadl MOBi1I0MIICHb

VY 90-Ti poku MikHApOJHA KOMI'IOTEPHA MEpEeka IIMPOKO OXOIMHJIa BCE
JIIOJIChKE CYCHUIBCTBO, MEPCOHATBHI KOMMI'IOTEPU CTAJM MIAKIIOYATUCS 10 HEl
gk TepMiHand. ['ocTpo mocTana mpobiaeMa 3aXUCTy KOMIT'IOTEpHO1 1H(opMallii Ta
NepejaHnxX 1Mo Mepexi mnoBiiomieHb. Cranmu OypXJMBO  pPO3BUBATUCA
KoMm'toTepHa TexHoJorist po3podku IIC 1 moB's3ani 3 Hewo dopManbHl METOIU
cnenudikarii mporpaMm. MokHa cka3aTd, IO B IEH TMepioa MOYMHAETHCS
BUPIIIATBHUI €Tar MOBHOI iHQopMaTH3alii 1 KoMI'toTepu3allii CycijabCTBa.

OCHOBHOIO TepeBarol0 00'€KTHO-OPIEHTOBAHOTO TMPOTpaMyBaHHS B
MOPIBHSHHI 3  MOIYJBHUM TIPOTPAMYBAaHHSIM €  «OUTbII  TPUPOTHAY
JEKOMIIO3HIIISl TPOrpaMHOI0 3a0C3MEeUeHHs, SKa ICTOTHO IIOJITIIYE KHOTo
po3poOky. Ile mpu3BoguT, 10 OUTBII TIOBHOI JIOKAMi3allii JaHUX Ta
IHTErpyBaHHIO iX 3 MiAOporpamMamMu oOpOoOKH, IO J03BOJIIE BECTU MPAKTUYHO
HE3JIeKHY pO3poOKYy oOKpemMux dYacTuH (00'ekTiB) mporpamu. KpiMm 1moro,
00'€eKTHMI MiAXI1J MPOMOHYE HOBI CrIOCOOM OpraHizailii mporpaM, 3aCHOBaHI Ha
MeXaHi3MaxX YCHaJKyBaHHs, moJiMopdi3My, Kommno3uili, HanoBHeHHs. Lli
MEXaHI13MH JI03BOJISIIOTh KOHCTPYIOBATH CKJIaJIHI 00'€KTH 3 TOPIBHIHO MPOCTHX.
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BypxnuBuii pO3BUTOK TEXHOJOTIA TPOrpaMyBaHHsS, 3aCHOBaHMX Ha
00'€KTHOMY TiXO/Ii, TO3BOJUIIO BUPIMIUTH Oarato mpoodiem. Tak Oynu cTBopeHi
CepeloBHUIla, MIATPUMYIOTH Bi3yalbHE NpOrpaMyBaHHs, Hampukian, Delphi,
C ++ Builder, Visual C ++ 1 1. a. [Ipu BUKOpuCTaHHI Bi3yaJIbHOTO CEPEAOBHINA
y TporpaMmicta 3'IBISETHCSA MOXJIMBICTh TPOCKTYBATH JIEIKYy YacTHHY,
Harnpukiaa, iHTepdericn MaiOyTHLOTO MPOYKTY, 13 3aCTOCYBAHHSM BI3yaJIbHUX
3aco01B J1I0/IaBaHHs 1 HAJIAIITYBAHHS CIEIIaIbHUX 010J110TeYHUX KOMITOHEHTIB.

Takum 4MHOM, NMPU BUKOPUCTAHHI IUX MOB MPOrpaMyBaHHs 30epiraeTbcs
3aJIeKHICTh MOJYJIIB MPOrpamMHOro 3a0e3MeUeHHs BiJl aJpec EKCIOPTOBAaHUX
MOJIB 1 METOMAIB, a TaKOX CTPYKTyp 1 ¢opmariB gaHux. Ll 3anexHicTbh
00'€eKTHBHA, TaK SK MOJYJIl TTOBHHHI B3a€EMOIISITH MikK CO0O0I0, 3BEPTAIOYHCH JI0
peCypciB OJIMH OFHOTO. 3B'SI3KM MOAYJIB MOJXKHA pO3IpBaTH, aje MOXKHA
cripoOyBaTH CTaHAAPTU3YyBAaTH 1X B3aEMOIS, Ha YOMY 1 3aCHOBaHUU
KOMIOHEHTHUH MIJIX1]] JO MPOrpaMyBaHHS.

2.2.4. Komnonenmnuti nioxio i CASE-mexnonocii (3 cepeounu 90-x pokie
XX em. 0o nawoeo uacy).

KomnoneHnTHuUi miixiJi MPONOHYE MOOYIOBY MPOTPAMHOTO 3a0e3MeYeHHs
3 OKPEMHUX KOMIIOHEHTIB (I3MYHO OKPEMO ICHYIOUMX YaCTUH MPOrpamMHOro
3a0€e3MeUeHHs, K1l B3a€EMOJIIOTh MK COOOI0 uepe3 CTaHJIapTU30BaHi JBIAKOBI
iHTepdeiicu. Ha BinMiHy Bij 3BHYaiHUX 00’€KTIB 00’ €KTH-KOMIIOHEHTH MOYKHA
30upatd B JauHaMIyHl  Oi0mioreku abo  (daitm  AKi  BUKOHYIOTHCH,
PO3IMOBCIOKYBAaTH B JBIMKOBOMY KoJi (0€3 TMOYAaTKOBUX TEKCTIB) 1
BUKOPUCTOBYBATHU B Oy/Ib-sKiii MOBI ITPOTrpaMyBaHHS, 110 MIATPUMY€E BIIMIOBITHY
TexHoJoTir0. Ha choroaHimHii AeHbh pUHOK O0’€KTIB CTaB peajbHICTIO, TakK, B
[HTEpHETI ICHYIOTh BY3JH, SIKI MPEACTABISIOTh BEJIMKY KUIbKICTh KOMIIOHEHTIB,
peKJiaMi KOMITOHEHTIB B JKypHanax. Lle mo3Bossie mporpaMicraM CTBOPIOBATH
MPOIYKTH, SAKI Xo4a O YaCTKOBO CKJIQMAIOTHCA 3 TOBTOPHO BUKOPHUCTAHUX
YaCTHUH, TOOTO BUKOPUCTATU TEXHOJIOTiIO, sika JO0Ope 3apeKOMEHayBajia ceOe B
00JacTl MpOEKTyBaHH anaparypu (puc. 2.5).

KomnoneHTHUN TiAXiJ JIEKUTh B OCHOBI TEXHOJOTiM, PO3poOJeHUX Ha
06azi COM (Component Object Model — koMmoHeHTHa MoOENb 00’ €KTIB), 1
TexHoJsorii ctBopeHHss posnonauvieHux poaatkiB CORBA (Common Object
Request Broker Architecture — 3aranbHa apXiTeKTypa 3 MOCEpEIHUKOM 00POOKH
3amuTiB  00°ekTiB). Ili TEXHOJIOTiT BHKOPHUCTOBYIOTH CXOXI NPHUHIMIHN 1
PO3PI3HAIOTHCS JIUIIE 0OCOOTUBOCTIMHU iX peatizaliii.
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OG’exT 3aBXKIU (PYHKIIOHYE y CKJIaJl cepBepa — AMHAMIYHOI 010110TeKH
a00 BUKOHYBaHOTO (aiiny, ski 3a0e3neuyroTh (QYHKIIIOHYBaHHS 00 €KTa.
PO3pi3HAIOTH TPU TUIIH CEPBEPIB:

1) BHyTpimHIN cepBep; peanizyeTbcsl AMHAMIYHUMH O10J10TeKaMu, SIK1
HiAKITIOYAI0ThCS 0 OAaTKa-KJIIeHTa 1 MPaIOlTh B CIUIBHOMY aIpecHOMY
POCTOpPi, HAWOLTBIT e(PEKTUBHUM cepBep, KpiM TOro BiH HE BHUMAarae
CHeIliaIbHUX PECYPCIB;

2) JOKaJbHHUI CcepBep; CTBOPIOETHCS OKPEMUM TIPOIEecoM (MOAYJIEM,
*.exe), sSIKA MpaIfioe Ha OJTHOMY KOMIT FOTEPI 3 KIIIEHTOM;

3) BiamaneHuit cepBep; CTBOPIOETHCS MPOIECOM, SIKUM MPAIIO€ HA THIIIOMY
KOMIT FOTepl.

Hampuknan, Microsoft Word € nokansHuM cepBepoMm. BiH BkItouae
0arato 00’€KTiB, K1 MOKYTh BUKOPHUCTOBYBATUCH THIITUMU JOJATKAMH.

JUist 3BepHEHHs 10 ClyXO KII€EHT MOBUHEH OTpUMAaTH BKa31BHUK Ha
BIANOBIIHUK 1HTepdelic. [lepen mnepmuMm 3BEpHEHHSIM J0 00 €KTa KIIEHT
nocwiae 3anut no 060i6miorekn COM, mo MicTUTh 1H(POpPMALIKD TPO BCi
3apeectpoBadi B cucteMi kiacu COM o0’ekTiB, 1 mepenae il iM’g Kiacy,
inenTudikarop iHTepdelicy 1 Tun cepBepa. bibmioTeka 3amyckae HEOOX1THUN
cepBep, CTBOPIOE HEOOXiJTHI O0’€KTHU 1 MOBEPTAE BKA3IBHUKU Ha 00 €KTH Ta
iHTepdeiicn. OTpuMaBIIM BKa3iBHUKU, KIIEHT MOKE BHUKJIMKATH HEOOXIIHI
byHKIIiT 00’ €KTA.

OcoOMMBICTIO CyYacHOTO €Taly PO3BUTKY TEXHOJIOTII MporpamMyBaHHS,
KpIM 3MIHM TIIXOQy, € CTBOPEHHS Ta CYMNPOBOKCHHS TMPOTPAMHOTO
3abesmeucHHs, sxki Oymu HasBani CASE-texnomorii (Computer-Aided
Software/System Engineering — po3poOka mporpaMHOro 3a0e3IeUYCHHS
MPOrpaMHUX CUCTEM 3 BUKOPUCTAHHSM KOMII IOTEPHOI MIATPUMKH). be3 3aco06iB
aBTOMaTH3allli po3poOKa JTOCTaTHHO CKJIAJHOTO MPOTPaMHOIO 3a0e3ledYeHHs Ha
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CyY4acCHHH MOMEHT CTa€ TSDKKO Peaji30BaHOIO 33J1aucio: maMm’sTh JIOJUHH BiKE
HE B cTaHi (pikcyBaTH BCi JeTali, sSKi HEOOXIAHO BpaxOBYBATH MPHU PO3pOOITi
nporpaMHoro 3abesneucHHsA. Ha ceoromni icHyroTh CASE-TexnomoOTii, sKi
NIATPUMYIOTh SIK  CTPYKTYpHHM, Tak 1 O0O0’e€kTHWM (y TOMYy 4YHCHl 1
KOMITOHEHTHUH) TIAXOAH 10 POTPaMyBaHHS.

[TosiBa HOBOTO MiAXOMy HE O3HAYAE, IO BCE MpPOTpamMHE 3a0e3MeUCHHS
OyJle CTBOPIOBATUCH 3 MIPOTPAaMHMX KOMIIOHEHTIB, ajie aHali3 I1CHYIOUHX
npo0sieM po3poOKH CKIIATHOTO TPOTPaMHOrO 3a0e3MeUeHHs MOKa3ye, IO BiH
Oy/ie BAKOPUCTOBYBATUCH JOCUTH IIIHPOKO.

2.3. Moeni )KUTTEBOTO IUKITY IMTPOTPaMHOTO 3a0e3MeUeHHS

[TOHATTS KUTTEBOrO LIMKIY MPOTPaMHOro 3a0e3MeyeHHs 3'sIBUI0Cs, KOJIU
MPOTPaMICTChKE CIIBTOBAapUCTBO YCBIJOMUJIO HEOOXIJHICTh NEPEXoy Bij
KYCTapHUX PEMICHUYUX METOIIB pPO3pOOKH TIporpaM JiI0 TEXHOJOTIYHOTO
IIPOMHUCIIOBOTO iX BHUpPOOHMITBA. Sk 3a3BH4Yail BIAOYBAETHCSI B MOMIOHUX
CUTYyalllX, MPOrpaMicTy cpoOyBalid MEPEHECTH JTOCBI THIIUX 1HYCTPlaJbHUX
BUPOOHUIITB B CBOIO cdepy. 30kpema, OyJio 3aM03UUE€HE MOHSTTS >KUTTEBOTO
UKITY.

XKutreBuili UK MPOrpaMHOrO 3a0e3MeueHHs - TMepiod  dYacy, IIo
MOYUHAETHCSI 3 MOMEHTY HPUUHSTTS PIMICHHS MPO HEOOX1IHICTh CTBOPEHHS
IPOrPaMHOTO TPOJYKTY 1 3aKIHUYEThCSI B MOMEHT HOTO MOBHOTO BUJIYYEHHS 3
excruryararii [13]. Le# nukn - nporec mooymoBu 1 po3BUTKy I13.

[TonsitTst XK1 BUHUKIIO Mia BIUIMBOM MOTPEeOH y cucTeMartusallii pooiT y
npoiieci po3poosierHs [13. CucremaTu3zaiiisi Oyia nepIMM €TarnoM Ha MUIsXY J0
aBTomaTu3allii npouecy po3podnenus [13. Hactynuumu kpokamu nepexoay A0
aBToMaru3aiii mpouecy po3podsienHs 113 Oynaum Taki: BCTaHOBJICHHS
TEXHOJIOTIYHUX  MAapuIpyTiB  AlsUIbHOCTI  po3poOHuKiB [13, Bu3HaueHHA
MOXJIMBOCTI  1X aBTOMAaru3allli Ta BHSBJICHHS pHU3HKIB, PO3POOJICHHS
IHCTPYMEHTIB JIJIsl aBTOMAaTH3allli.

BukopucranHs OHSATTS )KUTTEBOTO LIUKITY J03BOJISIE OOpATH MIIXO0IH, K1
HaWOIbII eEeKTUBHI NJis 3aBAaHb MEBHOTO eramy uTTsa [13. 3anmexHo Bin
0COOJIMBOCTEH MPOIECIB PO3POOJICHHS Ta CYMpPOBOAY MPOTrpaM iCHYIOThH Pi3HI
mogeni JKII.

Bukopucrannas neBroi mogeni JKII mo3Bosie BUSHAYUTUCS 3 OCHOBHUMH
MOMEHTaMHU TIPOIIECY 3aMOBJICHHS, pO3poOsieHHs Ta cympoBony I[I3 HaBiTh
HEJIOCBIAYEHOMY MporpaMicTy. Takok BUKOPUCTAHHS MOJEJIEH TO3BOJISE YITKO
3pO3yMITH, B SIKHM MepioJl MEepeXOAUTH BiA Bepcii 10 Bepcii, ki Al 3
YIOCKOHAJICHHS BUKOHYBaTH, Ha SIKOMY eTami. 3HaHHS MpPO 3aKOHOMIPHOCTI
PO3BUTKY MPOTPAMHOTO MPOAYKTY, SIKI BIIOMBarOThcs B oOpaniit moneni XKL,
JO3BOJISIIOTH  OTPUMATH  HAAIHI  OpIEHTUpH Ui IUJIaHYBaHHS MPOLECY
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po3pobieHHS Ta cynpoBoay [13, ekOHOMHO BUTpadaTy PECypCcH Ta MiABUIITYBATH
SKICTh yIPABIIIHHS yCIMa MTPOIIECAMH.

Takox wmomeni KUTTEBOTO TIMKIYy € OCHOBOIO 3HAaHb TEXHOJIOTIH
IIpOrpaMyBaHHS Ta IHCTPYMEHTApIO, IO iX MIATpUMYE. Byab-110, TEXHOJIOTIA
0a3yeThCsl HA TIEBHUX YSBJICHHSIX MPO KUTTEBHUH IUKJI Ta OPTaHi3ye CBOI METOIN
Ta IHCTPYMEHTH HaBkoJio (a3 Ta etarmiB JXKLI.

Po3Butok Meromosoridi mporpamyBaHHs y 70-x pp. XX CT. OpHBIB J0
dbopmyBaHHs MOTpeOU BUBYEHHS >kuTTeBoro nukiy I13. Jlo nuporo wacy mozeni
K11 po3BuBarOThCSA 1 MOJAU(IKYIOTHCS, YTOUHIOIOUH Ta JIOMTOBHIOIOYH JB1 Oa30Bi
MOJell — KackaaHy Ta itepatuBHy. L1 3MiHM 0OyMOBIIeHI TOTpeOOIO
OpraHi3aiiifHoi Ta TEXHOJIOTIYHOI MATPUMKH MPOEKTIB 3 po3podienns [13.

HaiiGinpmoro mommpeHnHs HaOyIu 1B MOAENI: KackagHa (BOIOCHaIHA),
ctBopeHa B 1970/85 pp., 1 ciipanbHa, ctBopeHa B 1986/1990 pp.

2.3.1. Kackaoua moodens (waterflow model).

Kackagna Mojenb KHUTTEBOro LMKy (Moaenb Bogocmamy - \Waterfall
model) 6yna 3anpononoBana B 1970 p. B. Poiicom.

Kackanna wmopens XKII I13 BuHuKIA 1151 3aJ0BOJICHHS TOTPEOH Yy
cUCTeMaTHu3allii poOiIT IIe Ha paHHIX eTamax po3poOJeHHs mporpam. 3riIHO 3
I[1€}0 MOJIEJUTIO MPOTPaMHI CUCTEMHU MTPOXOISITh B CBOEMY PO3BUTKY JB1 (pa3u:

PO3pOOJICHHS;
CYTIPOBII.

®da3u po30UBaAIOTHCS HA PSJ] €TAliB, IPEICTABICHUX Ha puc. 2.6.

Kackagna wmopmens mnependadae TOCTIOBHE BUKOHAHHS BCIX €TaliB
MPOEKTY B CTporo ¢ikcoBaHOMY MOPAKY. [lepexin Ha HACTYHUMN eTarn O3Havae
MOBHE 3aBepIIEHHS POOIT HA MONEPEIHBOMY €Talll.

Po3po0iieHHs nmoYnHa€eThes 3 ieHTUdIKaIlll TOTpeOu B HOBOMY JOJIATKY,
a 3aKIHYY€EThCS Tepeaueto MPoyKTy po3po0IeHHS B €KCIUTyaTallito. YCi eTanu
pO3pOOJICHHSI TPOTPaMHOI0 3a0e3MEUYEHHSI PErIaMEHTYIOThCSl CTaHIapTaMu
nignpuemMcTBa Ta aepxkaBuuM ctangaprom ['OCT 34.601-90 [7].

[lepmum eranom ¢a3u po3pobnenHss € cnenudikamis (Requirements
Specification) — mocraHoBKa 3aBmaHHs 1 BU3HadeHHd BuMor. Ha erami
MOCTAHOBKM 3aBJIaHHS 3aMOBHUK CIIUJIBHO 3 PO3POOHMKAMU MPUHAMAIOThH
pillICHHS TIPO CTBOPEHHS CHUCTeMH. BU3HAUYE€HHS BHMOT BKIIIOYA€ OIIHC
3arajbHOTO KOHTEKCTY 3ajadi, OUiKyBaHMX (YHKIIH CHUCTEMHU Ta 1i 0OMEKEHb.
Oco0nMMBO BaXJIMBUM € 1M eTam JJId HETPaauIliMHUX JoJaTKiB. Y pasi
MTO3UTUBHOI'O PIIICHHS IMOYMHAETHCS aHaji3 CHCTEMH BIJIOBIAHO JO BHMOT.
Po3poOHuku mporpaMHOro 3a0€3MeYeHHs] HaMaraloThCs OCMUCIUTH BUCYHYTI
3aMOBHMKOM BHUMOTHM 1 3aikcyBaTu iX y BUINIAIl criend@ikailiii CHUCTEMH.
[Tpu3HauenHs cnenu@ikaniii — ONMCyBaTH 30BHIIIHIO TOBEAIHKY CUCTEMH, a HE
il BHYTPIIIHIO OpraHi3allilo.
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Pucynoxk 2.6. Kackagna moaens XKL

[lepm HIXk po3MOYATH CTBOPIOBATH MPOEKT 3a CreUU(iKalisiMi, BUMOTH
MOBUHHI OYyTH PETENbHO TEpeBIpeHl Ha BIAMOBIAHICT BUXIAHUM  IIUISM,
MOBHOTY, CYMICHICTh (HECYNEpPEUHICTh) Ta OJHO3HAYHICTh. 3aBIaHHS eTaIy
aHai3y MoJjsrae B TOMy, 1100 BUOYIyBaTH OMHUC MPOTPAMHU y BUTJISI JIOTTYHOT
CUCTEMHU, 3pPO3YMIJIOT K ISl 3aMOBHHKA, MailOyTHIX KOPUCTYBadYiB, TaK 1 JJis
BUKOHABIIIB TpoekTy. Ha erami cnemudikaiii 000B’SI3KOBO  (HOPMYETHCA
TEXHIYHE 3aBIaHHs Ha po3pobueHHs 13 [15]. 3aBnanHs etamy aHami3y MOJSTae
B TOMY, 00 BHUOyAyBaTH ONKC MPOrpamMd y BUIJIAIl JIOTIYHOI CHCTEMH,
3pO3yM1JIO1L SIK JUIsl 3aMOBHHUKA, MAallOYTHIX KOPUCTYBayiB, TakK 1 JUIsl BUKOHABIIIB
npoekTy. Ha erami cnenudikanii 000B'sI3k0BO POPMYy€EThCSI TEXHIYHE 3aBIAHHS
Ha po3pooOky I13.

OTtxe, Ha erani Cnenudikaiiss BAKOHYETbCSI HOCMAHOBKA 3a80aHHs, KON
3aMOBHHMK CIUIBHO 3 PO3POOHUKAMU MNPUKWMAIOTH PIMIEHHS MPO CTBOPEHHS
CUCTEMHU, BU3SHAYEHHS 6UMO2, & CaMe€ OIIUC 3arajbHOr0 KOHTEKCTY 3ajayi,
ouiKyBaHUX (QYHKIIH cuctemu Ta ii oomexxeHb. Po3pobuuku [13 HamararoTbes
OCMHUCJIUTH BHMOTH, BHUCYHYTI 3aMOBHUKOM, 1 3adikcyBaTH iX y BHIJISAIL
cnenudikariii CucTeMHu.

[Tpusnauenns Crerudikariii - OnMcaTy 30BHIIIHIO TIOBEIIHKY CUCTEMH.

Po3poOka mpoeKTHUX pillieHb, 10 BIAMOBIAAIOTh HA MMUTAHHS, K TOBUHHA
OyTu peanizoBaHa cHCTeMa, II0O0 BOHA MOTJa 3aJ0BUIBHITH TI€BHI BHUMOTH,
BUKOHYETHCS Ha eTari NpoeKkTyBaHHA. OCKUIbKU CKJIaJHICTh CUCTEMH B LILIOMY
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MOKe OyTH Ay)K€ BEJIMKOIO, TOJOBHUM 3aBIAHHSM I[LOTO €TaIy € IMOCIiIOBHA
JIEKOMITO3HUITISI CHCTEMH JI0 PIBHS OYEBHIIHO pealli30BaHUX MOJIYJIB abo
nporenyp. Pe3ynbrat BUKOHAHHS ITHOTO €Tary OGOPMIISIOTHCS SK TEXHITHHMA
MIPOCKT.

Po3pobnieHHs TIPOEKTHUX PIllieHb, MO BIANOBIAAIOTh HA THUTAHHS, SK
MOBHHHA OyTH peaizoBaHa cucTeMa, 00 BOHA MOTJIA 33 J0OBOJLHATH BU3HAYCHI
BUMOTH, BUKOHYEThCS Ha eTari mpoekTyBaHHs (Design).

l'onmoBHe 3aBmaHHs Po3poOiieHHS TPOSKTHUX PIIICHh - ITOCHiJIOBHA
JIEKOMIIO3HIIISl CHUCTEMHM JI0 PIBHS OYEBHIHO pealli30BAaHUX MOJYJIB abo
nponeayp

Pesynbrar eramy - TEXHIYHMHA MPOEKT, BUMOTH JO JTOKYMEHTIB SIKOTO
BCTaHOBJIEHI cTaHaapToM. ®aza po3poOKM 3aKiHUYETHCS TECTyBaHHSIM -
ABTOHOMHHM 1 KOMIUIEKCHUM Ta TIEPeIaueio CUCTEMH B €KCIUTyaTallifo.

Eranu Excnayamayis ta Cynpogio BKIIIOUAIOTh B ce0€ MISUTBHICTD 00"

" 3a0€3MEYeHHs] HOPMAJIBHOTO (DYHKIIOHYBAaHHA MPOTrPaMHUX
CHUCTEM,

* (ikcyBaHHS MOMUJIOK, TIOMIYK iX MPUYWH Ta BUTIPABIICHHS,

"  [TABUIICHHS CKCIUIyaTallIHHIX XapaKTEPUCTHK CUCTEMU;

" aJanTamilo CUCTEMH JI0 JOBKIJIIA.

[IpuniunoBa 0COOJMBICTH KacKagHOI MOJENl - TEepexiJ] Ha HACTYIHY
CTaJIiI0 3/IIACHIOETHCS TUIBKU MICIS TOBHOTO 3aBEPIICHHS POOOTH HA MOTOYHIN
CTajii, TOBEpPHEHHsS Ha TMpoiiJieHl cTaaii He mnependauvaeTscs. KoxkHa cramis
3aKIHYY€ThCS OTPUMAHHSAM PE3YJIbTaTIB, Kl € BXITHUMU JAHUMU JIJIs1 HACTYIHOI
CTaaii, 1 BHIIYCKOM IIOBHOTO KOMIUIEKTY JOKyMeHTaiii. Bumoru m0
porpaMHOro  3a0e3leueHHs, TIeBHI Ha cramii (opMyBaHHS  BHUMOT,
JOKYMEHTYIOThCSl Yy BHUIJISIII TEXHIYHOrO 3aBAaHHS 1 (DIKCYIOThCA Ha BCIid
po3podi1i. KpurepieM skocTi po3poOKH MpH Takiid MOJIE1 € TOUHICTh BUKOHAHHS
crenudikaiif TEXHIYHOTO 3aBJaHHS.

Kackanuuit migxig nodpe 3apekomMeHayBaB cebe mpu moOyA0B1 BIIHOCHO
npoctux [C, Konm Ha caMOMy TTOYaTKy pO3pOOKHA MOYKHA IOCUTh TOYHO 1 TIOBHO
chopMyIIIOBaTH BCl BUMOTH 10 cucTeMu. OCHOBHUM HEJIOIIKOM I[bOTO MiIXOMY
€ Te, IO pealbHWM TIPOoIleC CTBOPEHHS CHCTEMH HIKOJHM TIOBHICTIO HE
BKJIAJIA€THCA B TaKy YKOPCTKY CXeMy, MOCTIMHO BUHUKAE MOTpeda B MOBEPHEHHI
JI0 TIOTIEPE/IHIX eTarnax 1 yTouHeHHs abo Tepersisi paHiiie TPUHHATHX PIIlICHb.

Ha nacrynmunomy erami Peanizarii (Construction), abo KolyBaHHS, KOKEH
3 IIMX MOJYJNIB MPOrpaMye€ThCcs Ha HAWOUIBII MIIXOMSAIIIN JUIS JTaHOTO
3aCTOCYBaHHS MOBI. 3 TOYKH 30py aBTOMAaTH3allli el eTam TPagulliiHO €
HaNOIbII PO3BUHEHHM.

Y kackamHii wmoxaen (daza po3poOJICHHS 3aKIHUYETHCS — €TaroM
tectyBanHs (Testing and debugging), aBTOHOMHOTO 1 KOMIUIEKCHOTO, Ta
nepeavyero CUCTeMu B ekcruyarairito (Installation).

da3za ekcruryaTallii Ta CympoBOaY BKJIIOUA€ B c€0€ BCIO JISUIBHICTD IIO0
3a0€3MEeUYCHHS] HOPMAJIBHOTO (YHKIIIOHYBAaHHS TPOTPAMHHX CHCTEM, y TOMY
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gucii (GiKCyBaHHS PO3KPHUTHX ITi/T 9aC BUKOHAHHS MIPOTPaM MOMMIOK, TIOMIYK 1X
NPUYUH Ta BUIPABJICHHS, IMMIBHUINCHHS EKCIUTyaTaIllliHUX XapaKTePUCTHK
CHUCTEMH, aJallTaIlil0 CUCTEMH J0 AOBKIUISL, a TaKOXK 3a HEOOX1AHOCTI 1 OLIBII
CYTT€EBI POOOTH 3 YAOCKOHAJECHHS CHCTEMHU. DAaKTHUYHO BiOYBAETHCS €BOJIIOIIS
cucteMu. Y psAfl BUMAAKIB HA AaHy ¢a3y npumnagae Oiibllia YacTUHA KOIITIB, 110
BUTPAYAIOTHCA B MPOIIEC] )KUTTEBOTO LIUKITY TPOrPaMHOTO 3a0€3MeUEHHS.
3po3ymijio, WO YyBara MpOrpaMmiCTIB JI0 THX YM IHIIMX €TaliB
PO3pO0JIEHHS 3aJeKUTh BlJ] KOHKPETHOTO MPOeKTy. YacTo po3poOHUKY HeMmae
HEOOXITHOCTI MPOXOJUTHU 4Yepe3 yCl eTalu, HalpHUKIAJ, SKIIO CTBOPIOETHCA
HEeBEJIMKa, 00pe 3po3yMisia mporpama i3 4iTKo MOCTaBJIECHOK METOIO.
Crucna xapakTepucTuKa:
® hikcoBaHUM HAOIP CTAIN;
"KOYKHA CTa/Iisl 3aKIHIYETHCS JOKYMEHTOBAHUM PE3yIbTaTOM;
"HAaCcTylHA CTaJisl TOYMHAETHCA JIMIIE TMICJS  3aKIHYEHHS
TIONIEPEAHBO].

[liHHICTE 111€1 MOAENI TOJArae B TOMY, III0 BOHA (PIKCYE€ MOCTIAOBHICTH
€TaIliB PO3POOOK 1 MOXKJIUBICTh TOBEPHEHHS /10 TONIEPEAHIX €TariB pOOOTH.

OcHoBHa yBara pPO3pPOOHUKIB 30CEPE/KEHO Ha JOCSATHEHHI Kpalux
3HaUeHb TEXHIYHMX XapakTtepuctuk II3, a came: NPOAYKTUBHICTH, 00OCATY
naM'sti 1 1. IlepeBarm 3acTocyBaHHsSI KacKaJaHOi MOJeNl: Ha KOXKHIM cTamii
dbopMyeThCsl 3aKiHYCHHM HaOlp MPOEKTHOI JOKYMEHTAIlli, SIKUW BIJMOBIIAE
KpUTEpISIM TMOBHOTHM 1 Yy3TOJDKEHOCTI; BHUKOHAHHSA poOIT B  JIOT1YHIM
MOCJIIIOBHOCTI JIO3BOJISIE TUTAHYBATH TEPMIHM 3aBEpIIEHHS BCIX POOIT 1
BIJIMOBITHI BUTPATH.

s moxens noOpe 3apexkoMeHayBaja cebe, KOJM Ha caMOMy MOYaTKy
pPO3pOOKH MOKHA JIOCUTh TOYHO 1 MOBHO copmyitoBaTu Bci BUMord. Ilig mro
KaTeropilo MOTPaIUISIOTh CKJIQJHI CHUCTEMH 3 BEJIMKOI0 KUIBKICTIO 3aBJlaHb
O00YHMCITIOBAJILHOTO XapaKTepy, CACTEMH PeaJbHOTO Yacy i T.I.

IlepeBaru 1i€i Moneni B HaWOUIbIIIN Mipl BIAMOBIIAIOTh KOMaHIHIN
CUCTEM1 KEpyBaHHsS TOCHOJAPCHKOIO MISUIBHICTIO. AJle peanbHUl mpolec
KUTTEBOTO ITUKITY HE BMIIIYETHCS y TaKy JKOPCTKO pErIaMeHTOBaHYy MoJieib. Ha
BCIX eTamax »JKUTTEBOTO IMKIYy HEOJHOPA30BO BHHUKAE HEOOXIJIHICTh
MOBEPHEHHS JI0 TIOMEPEHIX €TaliB HE TIIbKH 4Yepe3 HasBHICTh MOMUJIOK, U
yepe3 MPUYUHY BIUTMBY (aKTOpiB Yyacy Ta iHmMX ¢aktopiB. [locTiiiHO BUHUKAE
HEOOX1THICTh YTOYHUTH MPUMHSITI paHiIlie PillleHHS.

Henonikamu kackamgHol MOJENI €:

"  HETHYYKICTb;

*  (aza noBuHHA OyTH 3aBepIlICHA JI0 IEPEX01y A0 HACTYITHOT,
=  Habip a3 pikcoBaHuii;

"  BaXKKO pearyBaTd Ha 3MiHU BUMOT.

HemomikoM kackagHOi CHCTEMH € TaKOX Te€, W0 CHCTeMa He
PO3BHUBAETHCS, BOHA 3YNUHSAETHCA HAa TOMY pIBHI, SIKMi OyB 3aKkjiaJeHUN Ha
MOYAaTKOBHUX €Tallax aHali3y 1 MPOEKTyBaHHS.
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Bukopucranas miei moxeni - TaMm, J€ BHMOTH JOOpe 3po3yMmiil Ta
CTabO1JIbHI.

Kackagna Momens KUTTEBOTO MUKITY € 17€aTbHOI0, OCKUIBKY JIUIIE TYKE
MPOCTI 3aBIaHHS MPOXOMATh BCl eTanu 6e3 Oyab-sSKuX itepailiii (MOBEpHEHb HA
noTiepeIHI Kpoku mporiecy). Hampuxman, mpu mporpaMmyBaHHI MOKE BUSBHUTHCS,
o0 peaizaiis Aeskoi (QyHKIil HeepeKTHUBHA 1 BCTyHae B MPOTUPIYYSA 3
BUMOTaMHU JI0 TPOJYKTUBHOCTI CHUCTEMHU. Y LbOMY BHUNAAKY MOTPIOHI 3MIHU
MIPOCKTY, a MOXKIJIMBO, 1 IepepoOka crernudikaiii. st 001Ky MOBTOPIOBAHOCTI
eTaIiB MPOIeCy PO3pPOOKH CTBOPIOBAIMCS aJIbTEPHATHBH KAacKaJHOI Mojem. 3
TaKUX aJbTEPHATHB YTBOpWJIACS ITEpaTMBHAa Mojaenb. Ll1 Momens mepembadae
PO3OUTTS KUTTEBOTO IUKITY MPOEKTY Ha MOCIIIOBHICTD 1Tepalliii, KOKHA 3 IKUX
Haraaye "MiHI-ipoeKT" 3 ycima da3zamMu JKUTTEBOTO IUKITY.

2.3.2. Imepamuena mooenw (Iterative and incremental development)

Kackanna mMozenb JKUTTEBOTO IUKIY € 17€aJbHOI0, OCKUIBKH JIUIIE JTYKE
MPOCTI 3aBAaHHS MPOXOJATh Y€1 eTanu 0e3 Oyab-siKux iTepaiii (moBepHEHb Ha
nonepeaH1 Kpoku mnpoiiecy). Hanpukian, npu nporpaMmyBaHHI MOKE BUSIBUTHUCS,
o0 peanmizaiis JAeskoi (QyHKIii HeepeKkTHBHA 1 BCTyHae y MPOTUPIYYS 3
BUMOraMHU /10 IPOJYKTUBHOCTI CUCTEMHU. Y LBOMY BHUIAJKY HOTPIOHI 3MIHH
MPOEKTy, a MOXJIMBO, 1 TmepepoOka crenudikamin. Jlns BpaxyBaHHS
HOBTOPIOBAHOCT1 €TaliB IMPOLECY PO3POOJEHHS CTBOPIOBAIMCH AIbTEPHATHBU
KaCKaJHO1 MOJIENI.

[3 Takux anpTEepHATHB YTBOpHWJIACS ITepaTUBHAa Mojenb. Ll momensb
nepeadayae po30UTTS KUTTEBOTO IUKITY MPOEKTY Ha TMOCIIJOBHICTH iTEparlii,
KOXKHA 3 KUX Haragye "MiHi-ipoeKT" 3 yciMa (pazaMu KUTTEBOTO IUKITY.

Knacuuna iTepaiiitHa Mojenb adCONIOTU3YE MOKIIUBICTh MMOBEPHEHb Ha
noniepenni eranu (puc. 2.7). Ils oOctaBuHa BimOMBa€ IiCTOTHHWM acCIEKT
MpOTrpaMHUX PO3pPOOOK: MPArHEeHHs 3a3JalieTib TmepeadadyaTd BCl CUTyallli
BUKOPUCTAHHS CHUCTEMHU Ta HEMOXKJIMBICTh y MEpPEBakKHIM OLIBIIOCTI BUMAJKIB
JOCSITTU 1bOTO. Y€l TpaaulliHI TEXHOJIOT1] TPOrpaMyBaHHs CIIPSIMOBAHI JIUIIE
Ha Te, 100 MIHIMI3yBaTH MOBEPHEHHS. AJie CYTh BiJ I[bOTO HE 3MIHIOETHCS: TIPU
MOBEPHEHH]1 3aBXAW JOBOJUTHCA MOBTOPIOBATH MOOYAOBY TOro, IO BXE
BBAXKAJIOCS] TOTOBUM.
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Pucynok 2.7. Knacuyna iTepariitna MoJieib

Knacuuna itepaitiitHa Mojienb aOCOMIOTU3YE MOKIIUBICTh MMOBEPHEHb Ha
nonepenni  eranu  [16]. Il oOcraBuHa BimoOpaka€ ICTOTHHIH aCIEKT
MpOTrpaMHUX PO3POOOK: TparHeHHs 3a3Jajleriib MnepeadadyuTu BCl CHUTyallli
BUKOPUCTAHHS CUCTEMH 1 HEMOKJIUBICTh B OUIBIIOCTI BUMIAJKIB JAOCSTTH I[bOTO.
Bei TpaaMiiiiHi TEXHOJIOTII MporpaMyBaHHs CHOPSIMOBaHI JiMIie Ha Te, 1100
MIHIMI3yBaTH TIOBEpPHEHHS. AJie CyTh BIJ LIbOTO HE 3MIHIOETHCS: TIPH
MOBEPHEHH]1 3aBXAW JOBOJUTHCA MOBTOPIOBATH MOOYAOBY TOro, IO BXKE
BBAXKAJIOCS] TOTOBUM.

Mera koxHOI 1Tepauii B po3podii 113 - oTpumanHs mpaiforo4doi Bepcli
MPOrpamMHOi CHUCTEMH, IO BKIIOYAE (PYHKI[IOHAIBHICTh, MEBHY 1HTETPOBAHUM
3MICTOM YCIX MOIEpeIHIX 1 MOTOo4YHOi iTepauii. Pe3ynbraT ¢iHanbHOI iTepaiii
MICTUTh BCIO HEOOXiAHY (PYHKLIOHAIBHICTh MNPOAYKTY. TakuM 4YUHOM, 13
3aBEpUICHHSAM KOXXHOI 1Tepalii pO3BUBAETHCA 1HKPEMEHTAJIbHUI MPOIYKT
(HaporryeThCs (PYHKITIOHAIBHICTB).

[Iparaenns po3pobnuka I13 Ha oMy eTami - 3a37aneriap nepeadoadaTu
BCl CHUTYyallli BUKOPUCTAHHS CUCTEMH, ajie B JIMCHOCTI HEMOXJHUBO LIbOTO
nocsrtd.  Ilpm  iTepaiii [10BOAMTBCS TOBTOPIOBAaTH NOOYAOBY TOrO, IO
BBAXKAJIOCS] TOTOBUM.

Mera itepanii - OTpUMAaTH MPaLIOYy BEPCil0 MPOrpaMHOi CUCTEMHU, IO
BKJIIOYA€ (DYHKI[IOHAJIbHICTH YCIX TIOMEPEHIX 1 MOTOYHOI 1Tepallii.

Pesynbrat ¢iHanbHOI iTEpalii - QyHKIIOHAIbHICTh MPOAYKTY.
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OcHOBHA XapaKTEPUCTHUKA - HEOTHOPA30BE MMOBTOPECHHS CTAIIN.
[TepeBaru iTepariitHoi MozeTi:
"  Ha KOXXHOMY KPOIll MAa€MO MPAIOI0Yy CHUCTEMY: MOXXHA Ha PaHHIN
CTafil MPOEKTy NOYaTH TECTyBaHHS KOPUCTYBauYaMH,
"  MOXKHA MPUNHSATH CTPATETiI0 PO3POOKHU BIAMOBIIHO 10 OIOJIKETY,
"  [IOBHICTIO 3aXHIIA€ BiJl MEpEeBUTpAT Yacy abo KOIITIB (30KpeMa, 3a
PaxyHOK CKOPOYCHHS APYropsiAHOT (PyHKIIIOHAIBHOCTI).
Henomiku:
"  CHCTEMa 4acTo MOTaHO CTPYKTYPOBaHA, MPOEKT «HE MPO30PHID»;
" [ICTS YTOYHEHHS BUMOT BIJKUJAETHCS YacCTHHA paHillle BUKOHAHOI
pobotu;
"  [moTpiOHI 3aCO0M JIJIs MIBHAKOTO PO3POOJISHHS.
Bukopucranss: iTepalniiiHa MOACHb MAXOAUTH JJIs1 MajuX Ta CepeaHiX
MIPOEKTIB.

2.3.3. Cnipanvna mooenw (Spiral model).

[Tpupoanum cuctemam OUIBIN XapaKTepHa CIipajibHa MOJEIb KUTTEBOTO
IUKTy. BOHM TIpOXOASTH TMOCHINOBHO €Tamu 3apOJKCHHS, PO3BUTKY,
BIJIMUpaHHA, 1[I €Tanu 0aratopa3oBO IMOBTOPIOIOTHCS. PO3BUTOK y mpuponl
3I1HCHIOETRCS 1o cmipani. CripajgbHa MOJENb KUTTEBOrO LMKIY HPUUHATA y
BUTJISIAI CTAaHAAPTY 1 JUIL PO3pOOKH 1H(POPMAIIMHUX Ta IHIIMX TEXHIYHUX
cucteM [17].

Cnipanbaa monens KI[ Oyna 3anponoHoBaHa sl MOAOJaHHS MPOOIEM
KAaCKaJIHOi Ta ITepaliitHol MOJIeT.

CripansHa Mozenb Oyiia po3pobiiena B cepeauni 1980-x poki bapi boewm.
Bona rpynTyethes Ha kinacuuHomy numkii Jleminra PDCA (plan-do-check-act
IJIaHYBaTH-HI-IEPEBIPUTU-A1s1). BiaMIHHOIO OCOONMBICTIO M€l Moaenl €
creliajgbHa yBara pu3ukam, 10 BIUIMBA€ Ha OPraHi3aliio >KUTTEBOTO LUKITY.

VY chipasnibHii Mojemi po3poOJeHHS MNporpaMH Mae€ BHIJSA — cepli
NOCHIIOBHUX ITepanid. Ha mnepmmx eranmax yTOYHIOIOTHCS —crenudikaii
MPOAYKTY, Ha HACTYITHUX - MOAAIOTHCS HOBI MOXJIMBOCTI 1 PyHKii. MeTa 1i€i
MOJIeJIl - MO 3aKIHYEHHI KOXKHOI iTepallli 3aHOBO 3I1MCHUTH OLIHKY PHU3HKIB
MIPOJIOBKEHHS POOIT.

[Ipu BUKOpHUCTaHHI 111€1 MOJEII CHUCTEMa CTBOPIOETHCS B KIJIbKA iTE€pallii
(BUTKIB cmipalii) METOJIOM IPOTOTHITYBAHHS.

[IporoTut - 11e mporpaMHU KOMIIOHEHT, KU peanizye okpemi GyHKIII 1
3oBHiIHI iHTepdeiicu 13 [18].

IcHye nBa 6a30BUX BapiaHTH BUKOPUCTAHHS MPOTOTHIIIB.

Y nmepmomy BapiaHTi CTBOpPEHHS MPOTOTHILY BHUKOPHUCTOBYETBHCS IS
kpauoi crnenudikaiii Bumor a0 13, micas po3poOku SIKMX caMm MPOTOTHUII CTAE
HEMOTP1IOHUM.

Hpyruii BapiaHT mnependavae 1TepalifiHU PO3BUTOK NPOTOTUIY B
rOTOBUM JJIg eKCIUlyaTalii mOporpamMHuil mpoaykrt. Irepamii  po3poOku
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MPOTOTUNY  BKJIIOYAIOTh  CTBOPCHHS/MOAM(IKAIIIO  MPOTOTHITY,  HOTO
JIEMOHCTPAIII0 KOPUCTYBAYEBl, Y3TOHKCHHS, PO3pOOKYy HOBUX BuUMOT 10 I13,
HOBY MO (DiKaIlit0, TOKA He Oy/1e CTBOPEHO TOTOBUIA JTOIATOK.

CTBOpEHHSI TPOTOTHINB 3IIMCHIOEThCS ACKUIbKOMa iTeparismu. KoxxHa
iTepallis BIANOBITa€E CTBOPEHHIO (hparmMenTa abo Bepcii [13, yTouHo0ThHCS 11l 1
XapaKTEPUCTUKU TIPOEKTY, OI[HIOETHCS SIKICTh OTPUMAHUX pe3yJbTaTiB Ta
IJIAHYIOThCS pOOOTH HACTYIHOI iTepartii. Ha koxHIM i1Tepallii MpOBOAUTHCS
peTelibHa OIlIHKa PU3HMKY IEPEBUIICHHS TEPMIHIB 1 BapTOCTI MPOEKTY, 00
BU3HAYNUTH HEOOXIJTHICTh MPOBEJACHHS e OJHIET iTepallii, CTYMiHb MOBHOTH 1
TOYHOCTI PO3YMIHHS BUMOT JO CHUCTEMH, a TaKOX JOUUIBHOCTI MPUITHMHEHHS
npoekty. CripajibHa MOJeNlb M030aBisie KOpUCTyBauiB 1 po3poOnukiB [13 Bix
HEOOXITHOCTI TOBHOTO 1 TOYHOTO (HOPMYJTIOBAHHS BHUMOT JO CHCTEMH Ha
MOYaTKOBIM CTajlii, OCKUIBKA BOHU YTOYHIOIOTHCS Ha KOXHIM itepari. T.d.
YTOUHIOIOTHCS 1 MOCIIIJIOBHO KOHKPETU3YIOThCS JeTalll MPOEKTY 1 B KiHIII KiHI[IB
BUOUpPAETHCS OOTPYHTOBAHUM BapiaHT, SIKUH 1 peati3yeThCs.

Mogens Mae iTepaliiHUI XapakTep 1 pyXaeTbes MO CIipalii, MPOXOIsiuu
CTajii, ¢ Ha KOXHOMY BUTKY YTOUYHIOIOTHCS XapaKTEPUCTHKH MaHOYTHHOTO
1H(OpMaIIITHOTO MPOAYKTY.

Ha eramax anamizy 1 NpoOEKTyBaHHSA peati3allis TEeXHIYHUX pIIIEHb 1
CTYIIHb 33JI0BOJICHHSI MOTPEO 3aMOBHUKA MEPEBIPSETHCA IUIIXOM CTBOPEHHS
nporotuniB. KokeH BUTOK cHipaii BIAMOBIJAE CTBOPEHHIO Mpalie3gaTHOro
dbparmenta abo Bepcii cuctemu. lle 103BOJNsIE YTOUHUTH BHMOTH, I 1
XapaKTEePUCTUKU TPOEKTY, BU3HAUUTHU SIKICTh PO3POOKH, CIUIAHYBaTH pOOOTU
HACTYMHOTO BWTKa cmipasi. TakuM YHMHOM TOTIUOIIOIOTHCS 1 TMOCIHIIOBHO
KOHKPETU3YIOThCS JIETalll IPOEKTY 1 B pe3yJIbTaTi BUOMPAETHCA OOIPYHTOBAHMIA
BapiaHT, SKW 3aJ0BOJIbHSE MIWCHUM BHUMOTAaM 3aMOBHHKA Ta JTOBOIAUTHCS IO
peaizari.

CmipanpHa MOJZIETh JKATTEBOTO IMKIY TaKOX Ma€ PsI TOCIHITOBHUX
eTamiB, a came [19]:

* BU3HAYEHHS BHMOT;

* aHAJI3;

* MPOEKTYBaHHS;

* peaJizailisi Ta TECTYBaHHS;
* IHTETpaIlisl.

Ha 1mux eramax BUKOHYIOTBCS OIepallii, K 1 Ipu KackaaHii Mmoaeni. Eramn
peamizaiii 3IACHIOETHCS  IIISXOM  CTBOPEHHS TNPOTOTHINIB, Ha  SKUX
KOHKPETHU3YIOThCSI BUMOTH U JieTallli HACTYMHOTO IMKIy. Bkazana mopenb
300pakeHa Ha puc. 2.8.
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Pucynox 2.8. CripanbHa MOJIE€Nb KUTTEBOTO IUKITY

ITepariiiamii mporiec po3poOku BigoOpaxkae 00'€KTUBHO CITIPATbHUMA ITUKIT
CTBOpEeHHs cuctemu. HemoBHe 3aBepliieHHsS poOIT Ha KOXHINA CTajli J03BOJIsIE
MEePEXOAUTH Ha HACTYITHY CTail0, HEe YEKalOUH IMOBHOTO 3aBEPIIICHHS pOOOTH Ha
notoyHomy. Ilpu iTepatuBHOMY croco0i po3pOoOKM BIACYTHIO CTall0 MOKHA
OyJle BUKOHATH Ha HACTYIHIN iTepalii. ['0J0BHE 3aBHaHHS - SKOMOTa IIBUIIEC
MOKa3aTH KOPHUCTyBayaM CHCTEMHU TIpane3fgaTHUH MPOAYKT, AaKTUBI3YHOUH
MPOIIeC YTOYHEHHS 1 JJOTIOBHEHHSI BUMOT.

Kokna iteparris BiAmoBigae ctBopeHHto Gpparmenta ado Bepcii [13, Ha Hil
YTOUYHIOIOTBCS II1JT1 1 XapaKTePUCTUKH MPOEKTY, OIIHIOETHCS SKICTh OTPUMAHUX
PE3yNbTATIB Ta TUIAHYIOTHCSI pOOOTH HACTYIHOI iTEepaItii.

Ha xoxHi# iTeparlii OliHIOIOTHCS:

" PU3HK MEPEBUIIIEHHS TEPMIHIB 1 BAPTOCTI MPOEKTY;

" HeoOX1IHICTh BUKOHAHHS I OJHIET iTepalii;

" CTYIIiHb MIOBHOTH 1 TOYHOCTI PO3YMIHHSI BAMOT JIO CUCTEMH,
" JIOUIJIBHICTh TPUIMHEHHS MIPOEKTY.
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CrmipansHa MOJIENTb HE BUKJTIOYA€ BUKOPUCTAHHS KAaCKaJHOTO IMIX0My Ha
KIHIICBUX CTaisIX MPOEKTY B THX BHITQJIKaX, KOJU BUMOTH JIO0 CUCTEMHU CTAIOTh
LIJIKOM YITKAMH.

VY chipanbHOi MoeI pO3pOOKH IPOrpaMy Ma€ BHTJIS cepii MOCIIIIOBHUX
iTepamiii. Ha mepmmx eramax yTOYHIOIOThCS crenudikamii mpoaykTy, Ha
HACTYITHUX - JOJAIOThCSI HOB1 MOXKJIMBOCTI 1 (pyHKINT. MeTa i€l Mojieni - micis
3aKIHUYCHHS KOXKHOI 1Teparlii 3aHOBO 3/IIMCHUTH OI[IHKY PHU3UKIB MPOJOBKEHHS
pOOIT.

Ha koXxHOMy BHUTKY cHipajii BUKOHY€ETbCSI CTBOPEHHSI 4eproBoi Bepcii
MNPOJYKTY, YTOYHIOIOTHCS BHUMOTH TMPOEKTY, BHU3HAYAETHCS WMOro SKICTh 1
IUIAHYIOThCSL POOOTHM HAacTynmHOro BHUTKA. (OcoOimBa yBara HNPUALISETHCS
MOYATKOBHUX €Tarax po3poOKH - aHami3y 1 MPOCKTYBaHHS, JIe peai3allis THX 9H
IHIIUX TEXHIYHUX PIIICHb TMEPEBIPSIEThCA 1 OOIPYHTOBYETHCS 3a JOIMOMOTOIO
CTBOPEHHS MPOTOTHUIIB (MaKETyBaHHS).

OcHoBHa mnpoOieMa CHIpaJbHOTO LMKIY - BHU3HAYEHHS MOMEHTY
Mepexoly Ha HACTyIHY cTaaito. /(s 1i BupimeHHs: He0OX1THO BBECTH TUMYACOBI
O0OME)XEHHS Ha KOXKHY 31 CTaJiil ’KUTTEBOTO IUKITY.

Ilepexin 31ACHIOETHCS BIAMOBIIHO [0 IUIaHY, HaBITh SKIIO HE BCA
3amylaHoBaHa po0OoTa 3akiHyeHa. [lnaH CkiagaeThcs Ha OCHOBI CTAaTUCTUYHUX
JaHUX, OTPUMaHUX B TMOMEPEJHIX TMPOEKTaX, 1 OCOOHCTOro JIOCBITY
PO3pOOHUKIB.

BigmMiHHOIO OCOOIUBICTIO CITIpaIbHOI MOJIENl € CIeliajbHa yBara, IIo
OPUAUIAETECS PU3MKAM, IO BIUIMBAE€ HA OPTraHI3aIlil0 KUTTEBOTO IUKIY, 1
KOHTpoJibHUMH Toukamu. bapi boem dopmynroe 10 HaitbuIbm momupenux (3a
piOpUTETAMH ) PU3HUKIB:

1. Hedinut daxiBiis.

2. HepeanicTuuHi TEpMiHH 1 OFOJIKET.

3. Peanizariist HEBIAMOBIAHOT (PYHKI1OHATBHOCTI.

4. Po3po0Oka HeMmpaBUILHOTO KOPUCTYBAJILHULIBKOTO 1HTEpPEIiCy.

5. IlepdekiiionizM, HenoTpiOHA ONTUMI3aLlIS 1 BIATOUYBaHHS AeTaJICH.

6. besnepepBHU TOTIK 3MiH.

7. bpak iHdopmalii mpo 30BHINIHI KOMIOHEHTaX, 0 BU3HAYAIOTH
OTOYEHHS CUCTEMU a00 3aJIy4eHHUX B IHTETPAIIIIO.

8. Henmoniku B poO0Tax, BUKOHYBAaHUX 30BHINIHIMH (TI0 BITHOIICHHIO JI0
MPOEKTY) PECYPCaAMHU.

9. HemocTaTHs IpOAYKTUBHICTD OJICPKYBAHOT CUCTEMH.

10. Pa3puB B kBamidikarlii ¢axiBiiiB pi3sHUX TaTy3ei.

VY ChOroHINIHIN cHipaJbHOI MOJIE1 BU3HAYCHUN HACTYNMHUMN 3arajibHUN
Ha01p KOHTPOJIBHUX TOYOK:

= Concept of Operations (COO) - konremniiisi (BUKOPUCTAHHS ) CUCTEMH;
= Life Cycle Objectives (LCO) - mini i 3MiCT )KUTTEBOTO IHKITY;
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Life Cycle Architecture (LCA) - apxiTekTypa >KHTTEBOTO IHKIY; TYT
K€ MOKJIMBO TOBOPUTH ITPO TOTOBHICTH KOHIENTYAIbHOI apXiTEKTYpH
I[ITHOBOT MPOTPAMHOI CHCTEMU;

Initial Operational Capability (I0C) - mepmra Bepcisi CTBOPIOBAaHOTO
POAYKTY, MPUAATHA I JOCIIAHOI eKCILTyaTallil;

Final Operational Capability (FOC) - roToBuii mpoayKT, pO3rOpHyTHIA
(BCTAHOBJICHMH 1 HAJAIITOBAHUI) JUIsI peaJIbHOT eKCILTyaTaIllli.

Komanga po3poOHUKIB MOBHHHA OYTH IpyIoO0 IpodecioHaliB, Mo MarTh
JIOCBIJ] y TPOEKTYBaHHI, NporpamyBaHHs Ta TecTyBaHHl [I3, 3maTHUX
B3aEMOJIISATA 3 KIHIIEBUM KOpPHUCTyBaueM 1 TpaHC(OpPMYyBaTH iX MPOIO3UILi B
po6oUl MPOTOTHIIH.

CrmipanbHa MOJIEIb KUTTEBOTO ITUKITY MAa€ JOCTATHRO MepeBar:

HasBHICTH JIM 3 aHalli3y PHU3MKIB, 10 3a0€3Meuye iX CKOPOUYEHHS 1
3aBYaCHE BU3HAYCHHS HEMEPEOOPHUX PUBHKIB,;

PO30UTTA MOTEHIIIITHOTO 00CATY POOIT HAa HEBEJIMKI YaCTUHU;
MEpIIOYEpProBICTh pealizalii BUPIIATLHUX (QYHKIIH 3 BUCOKUM
CTyMIEHEM PHU3UKY, MpPH HEOOXITHOCTI 3YNMUHUTH POOOTH Haj
MIPOEKTOM Ha PaHHIX IUKJIaX MOJIENI 1 3SMEHILIUTA BUTPATH;
MOKJIMBICTh KOPHCTyBauaM IMpUWMaTH ydacTh MpU IUJIaHYBaHHI,
aHaJi31 pU3UKIB, IPOEKTYBaHHI1, po3po01li, BAKOHAHHI OLIHHUX M1i;
YIOCKOHAJIEHHA  aAMIHICTPATUBHOTO  YIpPAaBIIHHS  MpOIECaMHU
KUTTEBOTO IUKIY PO3pOOKH, BUTpaTaMu, JOTPUMAHHSIM rpadiky Ta
KaJpOBUM 3a0€3MEUeHHSM, IO JAOCATAETbCA LUISIXOM BUKOHAHHS
aHami3y (OrJsALy) B KiHIII KOXKHOT 1Tepallii;

NIJBUILLEHHS MPOAYKTHUBHOCTI 32 PaxXyHOK BUKOPUCTAHHS MPHUIATHUX
JUTsl TOBTOPHOTO BUKOPUCTAHHS PE3yJIbTaTIB;

NIJBUILLIEHHS HMOBIPHOCTI TepenadayyBaHOI MOBEIIHKM CHCTEMH 3a
JIOTIOMOT'0}0 YTOUHEHHSI IOCTABJICHUX I[LJIEH;

BIJICYTHICTh HEOOXITHOCTI B MONEPEAHBOMY pO3MOALI  BCIX
(1HaHCOBUX PECYPCIB MPOEKTY;

peryJsipHa OLIHKA 3arajbHUX BUTPAT 1, B PE3YyJIbTaTI, iX CKOPOUECHHS.

[Ipr BuKOpHCTaHHI CHIpajdbHOI MOJEIl CTOCOBHO HEBIANOBITHOMY ii
MIPOCKTY, BUSBJISAIOTHCS TaKl 1i HEJIOMIKHU:

BHUCOKAa BapTICTh MOJEIl 3a paxyHOK BapTOCTI Ta JOJATKOBUX
TAUMYACOBUX BHUTpAT Ha IJIAHYBaHHS, BU3HAUCHHS I[1JICH, BUKOHAHHS
aHaI3y PU3HKIB Ta MPOTOTHUITYBAHHS MPHU MPOXOKEHHI KOXXHOTO
LUKJTY CIipaii;

HEBUIIPABJAHO BHCOKA BapTICTh MOJEII JJIsI MPOEKTIB, IO MalTh
HU3BKUN CTYMIHb PU3UKY a00 HEBEJIUKI PO3MIpH;

YCKJIQJIHEHICTh CTPYKTYPH MOJIENI, 1110 MPU3BOAUTH JI0 CKIAJAHOCTI ii
BUKOPUCTaHHS PO3POOHUKAMU, MEHEI)KEPaMH 1 3aMOBHUKAMU;
HEOOXIJTHICTh Y BUCOKONPO(DECIMHUX 3HAHHSIX JUIsl OLIHKU PU3UKIB;
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" MOKJIMBICTH BiJIJJaJICHHS 3aKiHUCHHS POOOTH HAJ MPOEKTOM Y 3B'SI3KY
3 0akaHHSM 3aMOBHHKA MTOKPAIIyBaTH KOKHY CTBOPEHY BEPCiIO;

" HEOOXiAHICTH B 0OpOOII JOAATKOBOI JOKyMEHTallli 3a paxyHOK
BEJIMKOT KUTBKOCTI IPOMIKHUX ITUKIIIB,;

" HEOOXITHICTH Y YITKOMY PO3MOJLI pOOIT MK pO3pOOHUKAMU;

" CKJIQJHICTh BHU3HAUEHHS KPUTEPIiB g MPOJOBKEHHS MPOIECY
pPO3pOOKM HAa HACTYIHIHN 1Tepartii;

" HEOOXIJHICTh IOTY)XKHMX 1HCTPYMEHTAJIBHUX 3acO0IB 1 METO/IIB
MPOTOTUITYBaHHS.

OdyeBuHO, 1O KJIACHYHA CIipajibHa MOJENb € JOCUTh CKJIaJHOI0. 3
ypaxyBaHHSM IIbOTO PO3POOJICHO PsiI 11 CIIPOIIEHUX BEPCii.

Ile 3abe3medye OULTBII BUCOKY SIKICTH IMPOIECY PO3POOKH MPOAYKTY, 1
COpPOIIyE€ TPOTHO3YBAaHHA TEPMIHIB 1 BapTOCTI PO3POOKH, TMiABHUIILYE
3aJI0BOJICHICTh 3aMOBHHUKA PE3yJIbTaTaMU MPOIYKTY.

Jlo mepeBar ONHMCAaHUX CIPOIICHUX CIIpaJbHUX MOJEIe MOKHa
BIJTHECTH:

= CopoIieHo B MOPIBHSAHHI 3 0a30BOI0 Mojaeuio boema, 1110 poOouTh ii
OUJIBIII 3pO3YMIJIOIO SIK PO3POOHUKY TakK 1 3aMOBHUKY.

» Ha BiAMIHY BiJZ IHIIMX MOJENICH, yBara MPUIUISETHCS iSIM
0e3rmocepeTHbO HE MOB'SI3aHUX 3 PO3POOKOIO.

Ile 3abe3neuye OULIBII BHCOKY SAKICTh IMPOIIECY PO3POOKU MPOAYKTY, 1
CIOpPOIIy€ TMPOTHO3YBAaHHA TEPMIHIB 1 BapTOCTI PO3POOKH, MiIABHUIILYE
3aJI0BOJICHICTh 3aMOBHHUKA PE3yJIbTaTaMU MPOIYKTY.

Buxopuctanss - 11si MaJIUX 1 CEPEIHIX TTPOSKTIB
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3. OCHOBHI ETAIIA PO3POBKHA ITPOI'PAMHOI'O
SABE3IIEYEHHSA

CTBOpeHHSIM TIPOrpaMHOTO 3a0€3MeUYCeHHsS] Ha3UBAaIOTh PO3POOKY, MU3aitH
Ta TMOTOYHE OOCITyroByBaHHS TNporpamMHoro 3abe3medenHs. I[lpu 1OMy
3aCTOCOBYIOTH PI3HOMAHITHI TEXHOJIOT1T 3 Takux cdep, gk iHhopMaTHKa,
MPOEKTYBaHHS, YIIPaBIiHHA HIU(PPOBUMHU JAHUMHU 1 JU3aiH y BCiX HOro MposiBax.

Po3pobka Oyab-sikoi mporpamu, OyAb-TO HEBENHKa MpolUeAaypa 10
0o0poOIll HaAXOMUTh Ha KOHCOJb 1HGOpMaIli ab0 KOMIUICKCHUN MporpamMHUN
NPOJYKT, CKIAJAEThCS 3 JEKUIBKOX €TaliB, IpaMOTHA peami3allis SKUX €
OOOB'A3KOBOI0O YMOBOIO Il OTPUMAaHHS XOpOIIOro pe3yibTary. YiTke
JOTPUMAaHHSI BUBIPEHUM YacOM €Tarax po3pOOKH MPOrpaMHOTO 3a0e3MedYeHHS
CTa€ OCHOBHUM KPHUTEPIEM Il KOMIAHIM, 110 3aiiMaroThcs cTBOpeHHIM I13 1 ix
3aMOBHUKIB, 110 3aIlIKaBJ€HI B OTPUMAaHHI MPOrpamu, 10 YyJOBO BUKOHYE CBOI
byukIii. JleTabHO PO3MIISTHEMO KOXKHY CTaJlif0 3arajJbHOBU3HAHY METO0JIOTIIO
po3poOku 113, 100 OWHUTH iX BHCOKY 3HAYHUMICTh I JOCSTHEHHS
MOCTAaBJICHOI Mepe]l BUKOHABIISIMU METH.

3alie’)kHO Bl OCOOIMBOCTEM MPOEKTY MOPAIOK PO3POOKH MPOTrpaMHOTO

3a0€3MeYeHHs] MOXKE BIJPI3HATUCA, ajl€ B 3arajlbHOMY BHUIJISA/I BIH TaKWii
(puc. 3.1):

MITOTOBKA >

ITPOEKTYBAHHS

CTBOPEHHA

J{n3zaitn

KonyBanns

TecryBaHHs

JloKkymMeHTyBaHHs

HIATPUMKA

BrnpoBamxenns

Cymposin

Pucynoxk 3.1. 3aranbpHuii mopsiIoK po3poOKH MPOrpaMHOTO
3a0e3neYeHHs
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VY mpormeci CTBOpeHHS OyIb-IKOi MpOTpaMyd MOXKHA BUIUIMTH KijTbKa
eTariB.

1. TlocTaHoBKA 3aBJaHHSI - BHKOHYEThCA (HaxiBIEeM B MPEAMETHOL
oOnacTi Ha TPHUPOAHIN MOBI (YKpaiHCBKIN, aHTIIMCHKIA Tomio). HeoOximHO
BU3HAUUTH METY 3aBJaHHs, il 3MICT 1 3araJbHUA WiAXIA A0 BUPILMICHHS.
MoxI1BO, 10 3aBIAaHHS BHUPINIYETHCS TOYHO (aHATITHYHO), 1 6€3 Komm'toTepa
MOXHa 001MTHCS. YKe Ha eTami MOCTaHOBKH Tpeda BpaxoBYyBaTU €(PEKTUBHICTD
QITOPUTMY PO3B'SI3aHHS 3a/1a4l HA KOMIT IOTEP1, OOMEXEHHs, 1[0 HAKJIAJAI0ThCS
anapatHuM 1 nporpamuum 3abe3nedeHHsM (AT 1 I13).

2. AHAJI3 3aBJAHHA Ta MOJEJTIOBAHHA - BU3HAYAIOTHCA BUXIAHI AaHl 1
pe3yibTaT, BHSBJISIOTbCS OOMEXKEHHS Ha iX 3HAY€HHS, BUKOHYETHCS
dbopmaiizoBaHe ONMUC 3aBAaHHS 1 MOOymoBa (BHOIp) MaTEeMaTUYHOI MOJEN,
MPUIATHOT JJIsI BUPIIIICHHS Ha KOMIT' FOTEPI.

3. Po3poOka a6o BUOIp ajaropurMy po3B'si3aHHS 3a/4a4i - BUKOHYEThCS
Ha OCHOBI 11 MaTeMaTU4YHOIro omucy. barato 3amauy Mo)kHa BUPIIIUTH PI3HUMU
criocobamu. [IporpamicT moBHHEH BUOpaTH ONTUMalIbHE pimieHHsA. HeTouHocTi
B IIOCTAHOBIII, aHaJI131 3aBAaHH a00 po3poOIll aJIrOPUTMY MOKYTh IIPUBECTH 10
MIPUXOBAHOI TIOMIJIKH - TIPOTPAMICT OTPUMAE HEBIPHHUMA PE3YNIbTAT, BBAKAIOUH
HOTO NPaBUIIBHUM.

4. TIpoeKTyBaHHS 3arajibHOI CTPYKTYpH HporpamMu - (GopMyeThCs
MOJIeNIb PIIIEHHS 3 MOJAJIBIIOI0 JeTami3aliclo 1 po30UBKOIO Ha MiMPOrpamH,
BU3HAYA€ThCs "apxiTekTypa" mporpamu, croci 30epiranHs iHpopmaiii (Hadip
3MIHHUX, MAaCHBIB 1 T. I1.).

5. KoapyBanHs - 3amuc anroputMmy Ha MOBi nporpamyBanHsA. CydacHi
CUCTEMH TIPOTPaMyBaHHsS JO3BOJISIIOTH TMPUCKOPUTH TPOIEC PO3POOKH
IporpamMu, aBTOMaTUYHO CTBOPIOIOYM YACTHHY il TEKCTY, OJHAK TBopYa poOoTa,
K 1 paHille JISKUTh Ha nMporpamicToBl. i ycmimHo1 peani3anii Hiied mpoeKTy
IporpamicTy  HEOOXIAHO  BUKOPUCTOBYBATH  METOJU  CTPYKTYPHOIO
porpaMmyBaHHSI.

6. HanaromxkenHss i TectyBaHHsi mporpamu. [lin HamaromkeHHIM
PO3YMI€THCSl YCYHEHHsI TIOMWJIOK B Tporpami. TecTyBaHHSI JA0O3BOJISIE BECTH iX
MOIIYK 1, B KIHIIEBOMY paxyHKy, IEpPEKOHATUCSA B TOMY, IO TOBHICTIO
HaJjaro/pKeHa mporpaMa Ja€ npaBWiIbHUN pe3ynbTar. [ nboro po3pooiseTbes
CHUCTEMa TECTIB - CHEIaJbHO MiAI0paHUuX KOHTPOJIBHUX MPHUKIAAIB 3 TaKUMU
HabopaMu MmapaMeTpiB, JUIsl SIKUX PIIIEHHS 3a/1a4i BiIOMO. TecTyBaHHS TOBUHHE
OXOTUTIOBATH BC1 MOJIMBI PO3TaTyXEHHS B MPOrpami, TOOTO MepeBipsATH BCl ii
IHCTPYKINi, 1 BKJIIOYATH TaKi BUXIAHI NaHi, JUIsl SIKAX PIMICHHS HEMOMXJIHBO.
[lepeBipka 0COOJMBHX, BHUHSATKOBUX CHUTYyallil, HEOOXiTHA I aHaJi3y
KopekTHOCTI. Hampuknan, mporpama MOBHHHA BIJIMOBUTH KIIIEHTY OaHKy B
MPOXaHHI BUJATU CyMy, BIJICYTHIO Ha MHOTO paxyHKy. Y BIJANOBIJaJbHUX
POEKTaxX BENUKAa yBara MNPUAUIAETbCS TaK 3BaHOiI "3axXUCTy BII AypHsS"
NPUIYCKA€E CTIMKICTh MpOrpamMu A0 HEBMIUIOMY 3BEPHEHHSM KOpPHUCTYyBaya.
BukopucrtanHs  cnemiagbHUX — [porpam-BIIJIaAYUKIB,  AKI  JIO3BOJSIIOTH
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BUKOHYBAaTH TMPOTpamMy II0 OKPEMHX KpOKax, MEeperIsIaloud IPH I[bOMY
3HAYCHHS 3MIHHUX, 3HAYHO CITPOIIYE IIEH eTaIl.

/. AHaJjii3 pe3yJabTaTiB - SKIIO IporpaMa BUKOHYE MOJICIIIOBaHHS OY/Ib-
SKOTO BIJJOMOTO TIPOIECY, CIiJA 3ICTABUTH PE3YJbTaTH OOYHMCICHb 3
pe3ybTaTaMu CIOCTEPEKEHb. Y pa3li ICTOTHOTO PO3ODKHOCTI HEOOXITHO
3MIHUTHU MOJIEID.

8. Iybaikamis pe3yabTaTiB podoTH, Tepegada 3aMOBHHMKY IS
eKCILTyaTalii.

9. CynpoBig mnporpamMm - BKJIIOYA€ KOHCYJbTAIlli MPEICTaBHUKIB
3aMOBHHKA MO POOOTI 3 MporpaMor0 1 HaBuYaHHsS MepcoHany. Hemomiku 1
MTOMUJIKH, TIOMIY€H1 B IIPOIIEC] eKCILTyaTallii, MOBUHHI YCYBaTHCH.

PosrasaemMo i eTanu OUTBIT AETATBHO.

3.1 ITocTaHoBKa 3aBIaHHS

[Tpu miAroTOBI 7O MPOESKTYBAHHS BUPIIIYIOTHCS OpraHi3aliiiHi MUTaHHS:
* 110 KMEHT Moke HagaTu (T3, MakeTH, Tu3aiiH), HACKIJIbKH TOCTAaTHI
BUXIJIHI Ta SIKI €Tanu 3aKpUBAIOTh - TaKUM YMHOM BHU3HAYAETHCS
CKJIaJ] pOOiT;
" OIO/DKET 1 TEPMIHU: Ha OCHOBI HassBHUX MaTepialiiB 3aTBEPIKYETHCS
npuOJM3Ha BapTICTh, TEPMIH BCHOTO MPOEKTY, a TaKOXK TEPMIH 1
TOYHA BApTICTh HAUOIMKUOTO eTatmy.

Tinbky TOAI MOKHA MIAMKCYBATH KOHTPAKT, OTPUMYBATH TMEPEAOIIIATY 1
BC1 HEOOX1IHI JyIsl poOOTH MaTepiaim.

[lin yac mepmux 3ycTpiyed MO0 3aMOBJIEHHS Ha po3poOneHHs [13
3aMOBHHUK Jy’K€ MPUOIHU3HO YABIIA€E, IO HOMY MOTPIOHO. Sk nmpaBuiio, BiH HaJae
KUJIbKa CTOPIHOK TEKCTY 3aBJAHHS 1 0Jipa3y MPOCUTH OLIIHUTH 4Yac BUKOHAHHS
3aMOBJICHHS Ta MHOro BapTiCTh. be3 UITKOro BHU3HAYEHHS MPOLECIB, IS
aBToOMaTH3alli SAKUX OyJae BHUKOpPHUCTOBYBaTUCh [I3, HEMOXIMBO HaBITh
NpUOJIM3HO OIIHUTH o0cAr poOiT. IIpubnu3Ha oriHka 3 MIHIMyMOM BXIJHOI
1H(popMaIlli MOXKe MPU3BECTH [0 MOMMIKH B KUIbKa pasiB, M0 HEraTHUBHO
BiJ110’€THCSl HA TOYHOCT1 BU3HAYEHHS CTPOKIB BUKOHAHHS Ta BapTOCTI POOIT.

[Totpebu (needs) — BimoOpakaroTh TpoOsiemu Oi3Hecy, mepcoHatiii abo
poliecy, MO TOBUHHI CHIBBIIHOCUTHCA 3 BUKOPHCTAHHSIM ab0 TpuaOaHHIM
cuctemu [20].

[Ilo6 TtpuMaTtu ysSBIEHHS TIPO MOXJIHBI 00ciaru poOiT, MTOTPiIOHO
MIPOTIOHYBATH 3aMOBHHUKY HajaTH ab0 pO3pOOUTH TEXHIUHE 3aBIaHHS. 3aBISKH
IbOMY CHUCTEMHI aHAJIITHUKHA 3MOXYTh po3i0OpaTvcs B 3aaadi, 3a JOMOMOTOIO
IHCTPYMEHTAJIbHUX 3aC001B BUKOHATH JIEKOMIIO3UIIII0 CUCTEMH HA KOMIIOHEHTH,
MPUOIM3HO BU3HAYUTU OOCSATH IIUX KOMIIOHEHTIB 1 BIMOBIIHO Yac iX peasi3altii.
st mouaTtkoBa crais JKII 113 € "ominkoro 3a1licHEHHOCTI".
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[TocTanoBka 3aBmaHHs — HaiOUTBI TBOpua wactuHa JKII I13. [ToTpibHO
OMHCATH TOBEMIHKY po3poOitoBaHoi cuctemu. Ll cucrema oTpumye sKiCh
CUTHAIX 3 1l OTOYEHHS, TOMYy Tpeba ONUCcaTh TOBEIIHKY OTOYCHHS, aJie
OTOUYCHHS CaMO 3aJICXKUTh 1 3MIHIOEThCS ITJI BIUIMBOM CHCTEMH, il CHTHAJIB,
0COOJIMBO aBapiiHUX.

BupimyroTs 116  npoTHpiuus  IT€paliifHO, IOETalHO YTOYHIOIOYU
MOBEJIIHKY SIK CHUCTeMH, TaKk 1 i1 orodeHHsA. s BIANOBIJAIBHUX CHCTEM
3aMOBHHMK MOJKE 3alpONOHYBATH PO3POOUTH IMITAIIHHY MOJENb CUCTEMH Ta
OTOYEHHS, 1110 € IOCUTH CKIATHOIO.

VY nocTaBieHOMY 3aB/JaHHI 3aMOBHHMK BH3HA4a€ BUMOTHU J0 CTBOPIOBAHOI
CUCTEMHM, SKI TIOBMHHI 3aJIOBOJILHATH IOTPEOM KOPHUCTyBadiB 1 OyTH
3pO3yMIJTUMU JJI PO3POOHUKIB.

Bumora (Requirement) — ymoBa a00 MOXJIMBICTb, III0 BHU3HAUYCHA
KOPHUCTYBaueM [IJI1 BHUPIIICHHS MpoOiaeMH ab0 JOCATHCHHS METH, Ta SKIH
IMOBMHHA BIJNOBIAATH a00 KO MOBHHHA BOJIOJIITA CHCTEMAa UM il KOMIIOHEHT,
00 3aJI0BOJILHATH YMOBU KOHTPaKTy, CTaHAApTy, crerudikaiii ado IHIIOrO
dbopMallbHO pempe3eHTOBAaHOTO MoKyMeHTa [21]. Bumorn moaiisiroThes Ha:

= uMoru kopuctyBauda (User Requirements) — onucyroTs 1i1i/3a1a4i
KOPHUCTYBauiB CHUCTEMH, SIKI TOBHUHHI JOCSTAIOTHCS/BUKOHYIOTHCS
KOPHUCTYBauyaMH 3a JOTIOMOTOI0 CTBOPIOBAHOI MPOrPaMHOI CUCTEMU
[20];

» ¢ynkuionansHl BuMoru (Functional Requirements) — Bumoru, 1o
KOHKPETU3YIOTh (DYHKIIIT, SKi cucTeMa a0o ii KOMIIOHEHT MOBHUHEH
BUKOHYBaTH [21];

* pporpamHi BuMmoru (Software Requirements) — Bumorum [0
CTBOPIOBAHOI CHCTEMHM, 3pO3yMUIl KOPUCTyBauaM (3aMOBHHUKaMm) 1
pO3poOHMKAM (BHUKOHABISIM) CTOCOBHO TOrO, IO POOUTHME
CHUCTEMa 1 4oro BiJ] HET HE BapTO YEKATH.

JlocBizl TOKa3ye, M0 OIIHKA CKJIAJHOCTI CUCTEMH, 1[0 € CYMOIO OIIIHOK ii
KOMITOHEHTIB, OTPUMAaHUX Yy pe3yJbTaTl JEKOMIO3MIlli, 3HAYHO TOYHIIIA, HIX
NEepBICHA OI[IHKa CHUCTEMH B IUIoMy. BukopucrtanHs 3aco0iB dopmamizanii
pE3yNbTATIB aHAMI3y HJs X JTOKYMEHTaJIbHOTO O(GOPMIICHHS TaKOX ITiJIBUIIYE
SKICTh TIOYaTKOBOT'O OIMUCY BUMOT JIO CUCTEMH.

Konu roBopsaTe mpo "dopmarnizailito MocTaHOBKU 3aBIaHHS", MAalOTh Ha
yBa3i po3po0JIEHHS MOCTIJOBHOCTI MOJENIECH, KOKHA 3 SKUX OMHUCYE CUCTEMY Ta
il OTOYEHHS 3 PI3HUX TOUOK 30PY 13 MOCTYIMOBOIO JeTamizamico. BaximBo, moo
yCl1 ySIBJICHHS TIPO CUCTEMY, OTPUMaH1 B PI3HUX MOJIEISIX, 30MpPauCs B €ETUHOMY
peno3uTapii (aeskii crenianizoBaniil 0a3i nanux). Lleit perno3urapiii moJIermMThH
HACKpi3HE MPOCKTYBaHHS, MPHU SIKOMY KOXHa HAaCTyITHA MOJCIh BUKOPHUCTOBYE
pe3yJbTaTH MOMEPEAHBOI 1 HISIK iM HE cymnepedyuTh. BiAMOBIIHO BC1 MOMKIIMBI
nepeBIpKU MOBUHHI OyTH HACKPI3HUMHU.

Jlns sikicHOTO BU3HaueHHs BUMoOr 70 [I3 moTpiOHO croyaTky MpOBECTU
aHai3 Ta chopMyBaTH iX crienudikaii.

58



3.2 Anani3 3aBIaHHA Ta MOJEIIOBAaHHS MPOTrPaMHOTO 3a0e3MeUeHHS

[{ine aHami3y 1 MOJCTIOBAHHS - BUSBJICHHS SICHOI 1 BIJIHOCHO IMPOCTOi
BHYTPIIIHBOI CTPYKTYpPH (1110 1HOII HA3UBAETHCS apXITEKTYPOIO IIPOCKTY), SKa:

" 3370BOJIbHSIE  33JaHUM  (PYHKIIIOHAJIBHUM  BJIACTUBOCTSIM 1
crienudikaIisam;

" [Oro/keHa 3 OOMEXKEHHSIMH, 110 HaKJIaJeHI arapaTHUM
3a0€3MeUYCHHSIM;

" 33JJ0BOJIbHSIE SIBHUM 1 HESIBHUM €KCIUTyaTallliHUM BUMOTaM;

" 33JJ0BOJIbHSIE SBHUM 1 HESIBHUM KPUTEPISAM JIU3aiHY;

" 33JJ0BOJIbHSIE BHUMOTaM JI0 TIpoLecy pO3pOOKH (TPUBAIICTD,
BapTICTh).

Jlo 1mporo etamy po3poOKHU MPOrpaMHOro 3a0e3MeUYeHHs TaKOXK HAJICKHUTh
IpoIieypa IPOBEACHHS BCEOIYHOTO aHaN3y BUCYHYTHX 3aMOBHHKOM BHUMOT JI0
cTtBoproBaHoro II3, mo0 BH3HAYUTH KIIOYOBI Il Ta 3aBAaHHS KIHIIEBOTO
npoAykTy. B pamkax mi€i crtamli BigOyBaeTbCcs MaKCUMaIbHO €(eKTHBHY
B3a€EMOJIII0 TMOTpeOy€e MPOrpaMHOMY PIIIEHHIO KIIIEHTA 1 CIHIBPOOITHUKIB
KOMITaHIi-po3po0HKKa, B XOJlI OOTOBOPEHHS AETaleld MPOEKTY JONOMAararoTh
Ou1b1I YiTKO chopmymntoBatu Bumoru o [13. PesynbratoM npoBegeHoro aHanizy
ctac (opMyBaHHS OCHOBHOIO pErjlaMeHTy, Ha SKUH Oyjae choupaTucs
BUKOHABEI[b Y CBOIM POOOTI - TEXHIYHOTO 3aBJaHHS HAa PO3POOKY MPOrpPaMHOIrO
3a0e3nedeHHs. T3 TOBMHHO TIOBHICTIO OIKCYBAaTU IIOCTaBJIIEHI IMepe
pPO3POOHUKOM 3aBJAaHHS 1 OXapaKTepU3yBaTH KIHIIEBY METY TIPOCKTy B
PO3yMIiHHI 3aMOBHHKA.

[IpogykTomM aHamizy 1 MNPOEKTYBaHHS € MOJENi, IO JI03BOJISIOTH
pPO3pOOHMKAM 1 3aMOBHUKAaM 3pO3YMITH CTPYKTYpy MalOyTHbOI CHCTEMH,
30aJaHCyBaTH BUMOTH 1 Y3rOJIUTH CXEMY peaizallii.

VY mnpoueci CTBOPEHHS TakKMX MOJIeJell BUKOPHCTOBYIOTHCS Cy4acH1
METO/O0JIOTIi i THCTPYMEHTH 00’ €KTHO-OPIEHTOBAHOI'O aHAJI3y 1 IPOEKTYBAHHS.
[le mo3Bosisie WTM B HOTY 31 3pOCTAlOYMMU BHMOTaMU NPOEKTYBAHHS,
peaizoByBaTH CKJIa/IHI 013HEC- 1 TEXHOJIOT14HI MPOLIECH.

Amnaniz Bumor (Requirements Analysis) — Tpancdopmartiis iHdopmarrii,
OTPUMAHO1 BIJi KOPHUCTYyBauiB (Ta IHIIMX 3aIlIKaBIEHUX OCI0) y UITKO Ta
OJIHO3HAYHO BU3HA4YEHI MPOTpaMHI BUMOTH, IO MEPEAAIOTHCSA 1HXKEHEpam s
peaizallii y mporpaMHOMY KOi. AHaJi3 BUMOT BKJIIOYAE:

" BUSBJICHHS 1 pO3B’sA3aHHS KOH(DIIKTIB MI’)K BUMOTaMU;

" BHU3HAQYCHHS MEX 3aJayi, 1[I0 BHUPINIYETHCS CTBOPIOBAHUM
NpOrpaMHUM  3a0€3MEYCHHSIM; y  3aralbHOMY BHMAAKy —
BU3HAYEHHS MeX (Scope) 1 3MICTY MPOTPAMHOTO IPOEKTY;

" JeTai3allil0o CUCTEMHHUX BUMOT IS BCTAHOBJICHHS IPOTPaMHUX
BHMOT.

Cnemnudikamis (Specification) — TOKyMeHT, 110 B 3aKiHY€HIM, TOYHIH 1
nepeBipeHiii  ¢opmi  OmUCye BHUMOTH, TIPOEKT, TOBEOIHKY a0o 1HIII
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XapaKTEPUCTUKNA KOMIIOHEHTa a00 CHCTEMH, a TaKOX MPOIEAypH, CIPSIMOBAHI
Ha BU3HAYCHHS TOTO, YU 3aJ]0BOJILHSAIOTHCS OMHCaH] XapakTepucTuku [21]. s
OMHCY KOMIUIEKCHUX TMPOEKTIB (y YacTHHI BHUMOT) BHUKOPHUCTOBYIOTH TpH
OCHOBHI cIrenuQiKaIrii:

* Bu3HaueHHs cuctemMu (System Definition), abo cnemudikarris

BuMor kopuctyBauiB (User Requirements Specification);

» cucteMHHX BUMOT (System Requirements);

* mporpamHux BuUMor (Software Requirements).

Cneuudikaiis nporpamuux BuMor (Software Requirements Specification
— SRS) BCTaHOBIIOE OCHOBHI YTrOJu MK KOPHCTyBauaMu (3aMOBHUKAMH) 1
po3poOHUKaMU (BUKOHABIIIMH) CTOCOBHO TOTO, IO POOMTHUME CHCTEMa 1 4Oro
BiJl HEi He BapTo uekaTH. Llei TOKyMeHT MOKe BKITFOUATH MIPOLICTYPH TTEPEBIPKH
ctBopeHoro II3 Ha BiAMOBIAHICTH BUMOTaM, IO BUCYBalOThCA (Y T.4. IJIAHU
TECTYBaHHS), OINHCH XapaKTEPUCTHUK CTOCOBHO SIKOCTI Ta METOJIB MOro
OLIIHIOBAHHSI, MUTaHb Oe3neku Toio [20].

Cnenudikamiss Bumor kopuctyBauiB (User Requirements Specification)
a0o koHmemnils (concept <of operation™>) Bu3Ha4a€ BHCOKOPIBHEBI BHUMOTH,
4acTO — CTpaTeriyHi LI, I JOCSTHEHHS SIKUX CTBOPIOETHCS IpOorpamHa
cuctema. BaxxnuBo, 110 1€l TOKyMEHT ONMUCYE BUMOTH JI0 CUCTEMHU 3 IMO3HIIIH
npeaMeTHol obaacTi — qomeny [20].

Cneuudikamiss cucteMuux BuMor (System Requirements) — omumcye
MIPOTPaMHY CHCTEMY B KOHTEKCTI CHCTEMHOI 1H)XXeHepii. 30KpeMa BUCOKOPIBHEBI
BUMOTH JI0 TPOrpaMHOro 3a0e3leyeHHs, M0 MICTUTh Kidbka abo Oarato
B3a€MO3B'S3aHUX ITIJICUCTEM 1 3aCTOCyBaHb. [Ipu 11boMy crucTemMa MoXke OyTH SIK
LIJIKOM MPOTrpamMHOI0, TaK 1 MICTUTH NPOrPaMHI Ta anapaTHi KOMIOHEHTH. Y
3araJlbHOMY BHIIQJKy [0 CKJIagy CHUCTEMH MOXE BXOJWTH TEPCOHAJ, IO
BUKOHY€E MEBHI (PYHKIIi CUCTEMH, HAIIPUKJIIAJ, aBTOPU3ALII0 BUKOHAHHS TIEBHUX
oreparliii 3 BAKOPUCTaHHSIM IporpamMHo-anapatHux mijacuctem [20].

[Ipy mocTaHOBI 3aBAaHHS MNOTPIOHO, 100 MpOrpamMHI BUMOTH Oyiu
3p0o3yMiil, 3B'SI3KM MDK HMMH IpO30pl, a 3MICT crnenudikaiii He I0NMyCcKaB
pI3HOYMTaHb Ta IHTEpIpeTalii, 4yepe3 fAKI MPOrpaMHUN MPOAYKT He Oyze
BIJINOBIJIaTH TOTpedaM 3arfikaBieHux oci6. Tomy mnoTpiOHI 1HCTPYMEHTH
yIpaBIiHHSI BUMOTAMH.

VYmopasninuas Bumoramu (Requirements Management) — IisIIBHICTS,
BUKOHAHHS KO 3a0€3Ie4Yy€e OMUC BUMOT, BIJICTEKYBaHHS iX 3MiH, IEPEBIPKU Ha
HECYIEPEWINBICT 1 Ha MOPYIIEHHS Halepe ] BU3HAUCHUX mpaBui [21].

Bix BxigHoi iHpOpMaIii mpo MaiOyTHIN MpOrpaMHUIA TTPOYKT 3aJIEKUTh
T€, SIKY METOJ0JIOTit0 Oyae oOpaHo B mpoekTi 3 po3pobienns [13. Metomomoriii
Oarato: 1 payxe QopmanizoBaHMX, 1 THX, 0 JalOTh TBOPYY CBOOOAY
nporpamictam. Bubip meTo10510r1i 00yMOBIIOETHCS JOCBIAOM KEpPIBHUKA TPYIU
PO3pOOHUKIB Ta YMOBaMH, sIKI BCTAHOBJIIOIOTh 3aMOBHHMKHU JI0 JTOKYMEHTYBAaHHS
eTariB poOiT. Y poboti [22] MeTononorii po3pobienns 113 kimacudikyroTbes 3a
KUIBKICTIO BHUKOHABI[IB Ta KPUTHYHICTIO MPOEKTy. YuM Olibllle BUKOHABIIIB
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Ta/ab0 BWINA KPUTUYHICTh, THM OLIBII (opMagbHa Ta PEryIhOBaHA METOJIUKA
noTpi0Ha.

3.3 Po3pobka abo BuOip alirOpuTMy pO3B'sI3aHHS 3aa4i

JisnbHICTS T 4Yac po3podsieHHs 13, ax 1 Oyap-110, CKIAga€eThCS 3
BUKOHAHHS orepaiii 1 mpoekTiB. Ti W 1HIII MawTh Oarato CHUIBHOTO,
HaIPUKJIaJ, BAKOHYIOTHCS JIIOJbMH Ta Ha iX BUKOHAHHS BUJILISIOTHCS OOMEKEH1
pecypcu.

['omoBHA BIAMIHHICTH oOMeEpalii BiJi MPOEKTIB TOJSITA€ B TOMY, IO
orepallii BAKOHYIOThCS MIOCTIAHO 1 MOBTOPIOIOTHCA, TOA1 SIK MPOEKT TUMYaCOBUN
1 yHIKaTpHUN. BUXOASYH 3 1IHOTO, TPOCKT BU3HAYAETHCS SIK THMUYACOBE 3YCHILIS,
po3moyare I CTBOPEHHS YHIKAJIbHOTO MPOAYKTY M MOCTYTH. « TruMuacoBe»
O3Hayae, 0 KOKEH MPOEKT Ma€ TOYHO BU3HAYEHI JJATU MIOYATKY Ta 3aKiHYCHHS.
['oBopsiuM MPO YHIKATBHICTh MPOAYKTY, MM MAa€MO Ha yBa3i, III0 BOHH MarOTh
MOMITHI BIAMIHHOCTI BiJI yCiX aHaJOTIYHUX MPOAYKTIB abo mociyr. Takum
YyuHOM, po3poOisieHHs I3 BiAmoBigae BU3HAYEHHIO MPOEKTY 1 JUIsl OopraHi3arii
LBOTO MPOLIECY MOXHA 3aCTOCOBYBAaTH METOJM Ta IHCTPYMEHTApiil ynpaBiliHHA
npoektamu. Hampuknan, po3poOsieHHs BeO-caliTy € MPOEKTOM, TOAl SK
MIJTPUMKA HOTO BIIPOJIOBK TPUBAJIOTO Yacy — II€ orepaliiiia JisIbHICTb.

Y KOXHOTO MPOEKTYy € YITKO BH3HAYECHI IMo4yaToK 1 KiHenb. KiHerp
MIPOEKTY HAcTa€ pa3oM 13 JOCATHEHHAM YCiX Horo Ijieit abo Koiu cTae
3pO3yMiIMM, MO I Il He OyayTh abo HE MOXyTh OYTH JOCSTHYTI.
TuMYacoBICTh HE O3HAYa€ KOPOTKOCTPOKOBICTh TPOEKTY — PO3POOJICHHS
CKJIQIHOI MMPOTPaMHOT CUCTEMH MOJKE TPHBATH KiJbKa POKIB, X04a, K MPaBUIIO
IIPOEKTH MAalOTh OOMEXEHI 4YacoBl paMKu sl cTBopeHHsA II3, ockinbku
COPUSTIIMBA JJI1 HUX CUTYallisl Ha pUHKY CKJIaJaeThcsl Ha oOMexkeHuid yac. Kpim
TOro, MPOEKTHAa KOMaHJa MICs MOro 3aKkiHYEHHS pO3MaJaceThCs, a il WICHU
NEepeXOoAATh B 1HII MPOEKTH.

[IpoekT nyxe 4yacTo IJIYTalTh 13 MNPOrpaMor0, TOOTO KOOPAMHOBAHUM
VIOPABIIHHAM TPYMHOIO MPOEKTIB BCEPEAMHI OJHIEI opraHizaiii. YHOpaBiIiHHS
BiJIpa3y JEKITbKOMa IPOEKTaMU CKOOPJIMHOBAaHE JUIsi TOro, 100 OTpUMAaTH
BUTOJTY, SIKY HEMOKJIMBO OJIEPKATH Bl OKPEMOTO YIIPABIIHHS KOKHUM 13 HUX.

Po3pobka anroputmMy — po3poOka Ta TPEACTABICHHS aJITOPUTMY
PO3B'sI3yBaHHS 3a7a4i y BUIJISII TICBHOI, TOYHO BH3HAYCHOI IOCIITOBHOCTI
onepariii EOM. Ile moxHa 3poOuUTH CITIOBECHO-(OPMYIBLHO a00 3a JOTIOMOTOIO
OJIOK-CXEeMU.

Habip nanux, 110 MIiCTUTH BCHO HEOOXIHY 1 IOCTAaTHIO 1H(OPMAIlIO PO
JTOCHIKyBaHl OO'€KTM YW TPOILIECH Ha3WBalOTh 1H(QOPMAIIHOIO MOACIUIIO.
[ndopmariitna MosieTs — 1€ MHOKMHA THUX 1 TUIBKU THX JaHUX MPO 00'€KT, sIKi
HEOOX1IH1 JJIsi PO3B'sI3aHHS 3a/adl M0 IIKaBUTh JOCHiAHUKA. [HopmarliiiHi
MOJIel — 1I€ 3HAKOBI MOJIENI, sIKI OMUCYIOTHCS 3 BUKOPHUCTAHHSIM IIE€BHMX
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cucteM 3HaKiB. [Hdopmariiiini Mojeni MOXKHA TMOJaBaTH 3a JAOMOMOTOIO
pPO3MOBHOT MOBH, CICIMIATBHUX Ta (POPMATBLHUX MOB, MOXHA IS I[HOTO
BUKOPHCTOBYBATH NIEBHI CUCTEMH IrpadidHUX MMO3HAYEHb (3HAKiB), rpadu TOIIO.

[HdopmaniiftHa MoJIelTb, IKa MICTHTh Y€1 HeOOXiaH1 JaHi I PO3B'sI3aHHS
MIEBHOI 3a/1a4l 1 MOMIIEHA B MaM'sITh KOMIT'IOTepa HA3MBAETHCS KOMITFOTEPHOIO
mozemto. Komm'torepHa Moziens OyIyeThCsl Ha OCHOBI IIEBHOI MAaTEMaTUYHOI Ta
1H(opMaIIiitHOT MOJIeIIeH 1 pealli3yeThCs allapaTHO-IIPOTPAMHUMU 3aCO0aMH.

CknagaHHs MpOTrpaMH Ha aJiTOPUTMIYHINA MOBI — 31HCHIOETHCS TEpeKIa
aITOPUTMY 3aj7a4l Ha MOBY KOHKPETHOT MaIlIMHU a00 BIAMOBIIHY aJrOPUTMIYHY
MOBY. P03po0Kkoto mporpamu 3aBepIIyIOThCSI €Tanu Po3B'sA3yBaHHS 3ajadi, 110
BUKOHYIOThCS JIIOJIMHOIO0 0e3 BukopuctanHss EOM. Pemira etamniB BUKOHYIOTBCS
3 BUKOPUCTAHHSIM KOMM'tOTEpa.

Bub6ip abo po3pobOka anroputMy i YHCEIBHOIO METOIY PO3B'S3aHHS
3a/1a4l MalOTh HAMBaXKJIUBIIIE 3HAYEHHS JIJIs1 YCHMIIIHOI poOOTH HaJ MPOTrpaMolo.
PerenbHO mpopoOJsieHU alropuTM pO3B'A3aHHS 3a7adl — HEOoOXiJHa yMOBa
e(heKTUBHOI pOoOOTH 31 CKJIaJIaHHS TPOTPAMH.

3.4 [IpoekTyBaHHS 3araJIbHOI CTPYKTYPH IIPOTPAMHU

HacTtynHuii xirodoBuil eram B po3poOLi HNporpaMHOro 3a0e3NeyeHHs -
CTajlil MPOEKTYBaHHS, TOOTO MOJENIIOBaHHS TEOPETUYHOI OCHOBU MailOyTHHOTO
npoaykry. HalicyuacHimi 3acobu mnporpaMyBaHHS JO3BOJISIFOTH YaCTKOBO
o0'eTHATH eTanu TPOEKTYBAHHS Ta KOAYBaHHs, TOOTO TEXHIYHOI peamizallii
MPOEKTy, Oyay4d 3aCHOBAHMMH Ha 0O0'€KTHO-OPIEHTOBAHOMY TIIXO[, aje
MOBHOIIIHHE IIJIAHYBaHHS BUMAara€ OUIbII PETEJBHOTO 1 CKPYMYJIbO3HOTO
MOJIEITFOBAHHS.

SIkicHMI aHali3 MEepPCHEeKTHB 1 MOXJIMBOCTEH CTBOPIOBAHOTO MPOAYKTY
CTaHE OCHOBOIO JJI MOT0 MOBHOLIIHHOTO (DYHKIIIOHYBAHHS 1 BUKOHAHHSI BChOTO
KoMmIuiekcy mnoknaaeHux Ha 13 3aBganb. OpHi€0 13 CKIAJOBUX YACTHH €TaIly
MIPOEKTYBaHHS, HANPUKJIAJ, € BUOIp IHCTPYMEHTAIbHUX 3aC00IB 1 omepaliiHoi
CUCTEMHU, SIKUX ChOTO/IHI HA PUHKY MTPUCYTHS 1y’KE BEJIMKA KUIbKICTb.

Ha mpomy erami BiIOyBa€ThCS «apXiTEKTypHE» MPOPOOJICHHS MPOEKTY.
BusnayatoTbcst TI YaCTUHU alNTOPUTMY, SIKI JOLUUIBHO OGOPMHUTH y BHUIJISIIL
nignporpaMm, mMoaymiB. BusHauaetncs ¥ cmoci6 30epiranss iHdopmariii — y
BHTJISAII HAOOPY MPOCTUX 3MIHHUX, MACHUBIB a00 1HIITUX CTPYKTYP.

B pamkax maHoro eTtamy CTOpOHW MOBUHHI 3/IIHCHUTH:

" OLIHKY pe3yJbTaTiB MPOBEACHOIO CIOYATKy aHaJi3y 1 BUSBICHHUX
00OMEKEHb;TOLTYK KPUTUYHUX JTIIISTHOK MPOEKTY;

= (dopmyBaHHS OCTaTOYHOL apXITEKTypH CTBOPIOBaHO1
CUCTEMU;aHaji3 HeOOX1AHOCTI BUKOPUCTAHHS IPOTPaMHUX MOJYJIB
a00 TOTOBHUX PIILIEHb CTOPOHHIX PO3POOHHUKIB;
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" IPOCKTYBAaHHS OCHOBHHMX €JIEMCHTIB MPOJAYKTY - MOJEIl Oa3u
JaHUX, TIPOIIECIB 1 KOJIY;

* BuOIp cepemoBHUIA TPOTpPaMyBaHHS 1 IHCTPYMEHTIB PO3POOKH,
3aTBEPKCHHS 1HTepdelicy IporpaMH, BKIIOYAIOYH EICMCHTH
rpadivyHOro BiMOOpa)KEeHHS JaHUX;BU3HAYCHHS OCHOBHUX BUMOT JI0
6e3meku po3pobisierses [13.

OTxe, eTanu 1 pe3ybTaTH MPOEKTYBAHHS:

1. Omnuc: cnoigpHa poOoTa 3aMOBHMKA (FOBOPUTH IIPO  KOPHUCTH
MPOJIYKTY, BUMOTH JI0 IMpale3JaTHOCTI Ta 30BHINIHIM BUTJISIOM) 1
po3poOHUKA (MMPOMOHYE TEXHIUHI Ta AJITOPUTMIYHI PIITICHHS).

2. ApxiTeKTypa: 3aTBEpIIKYyEThCSI MOBa MpOTrpaMyBaHHs, 0a3a JaHUX,
cepBepH 1 PpeMBOPKH.

3. TexHiuHe 3aBAaHHS: CKJIAJIA€ThCSI apXiTEKTOPOM Ha ITiICTaBi OIMHUCY
Ta BIANOBIACH 3aMOBHMKA Ha TMHTAHHS, Y3TOKYETHCI 3
MEHEIKEPOM MPOEKTY, MOTIM MEPEIAEThCS KIEHTY, BUPOOIISIOTHCS
MIPaBKH.

4. Maketu (IogaroThecsl OO TeX3aBAaHHsA): 1HTEPQENCiB, MTPUHIIUIIOBI
CXeMH YJAIITyBaHHs, JiarpaMu CTPYKTypH OasW JaHUX, CXEMHU
B3a€MO/111 KOMIIOHEHTIB.

KoHTpoJib: apXiTeKTOp yCyBa€ 3ayBaKeHHSI MEHEKepa MPOECKTIB.

6. 3arBep/pKeHHS: 3aMOBHHK TiepeBipsie 1 3MiHI0e T3 camocTiitHo abo
MOBIJIOMJIIE  CIIMUCOK TMPABOK IMPOEKT-MEHEKEPY, 3ayBaKEHHs
yCyBaroThcs, T3 3aTBEPIKYETHCS 1 JOJAETHCS JO KOHTPAKTY.

Sk pe3ynbTaT TPOEKTYBaHHS, MH OTPUMYEMO TEXHIUHE 3aBJaHHA 31
3pO3yMIJIOI0 1 OJJHO3HAYHOIO J1JIsi 3aMOBHHMKA 1 BUKOHABIIS (KE€PIBHUKA MPOEKTY,
POrpaMiCTiB, TECTYBaJbHHUKIB, IM3ailHEPIB Ta I1HIIMX YYACHUKIB MPOLECY
PO3pOOKH) 1TIOCTPAIIIEIO BIAMOBIEH HA MUTAHHS:

o pobumo (onuc NpoAyKTY, (PyHKIIIOHATY, KOPUCTYBaiB)?

Sk poOumo (apxiTekrypa)?

Sk mepeBipuTH, 1110 META IOCATHYTA (TECTYBaHHS, KPUTEPIl OLIHKH)?

Merononoris TpOeKTYBaHHS MO€EIHYE B €001 00'€KTHY IE€KOMIO3MIIIO,
NpUOMH YSBIICHHS (D13MYHOI, JIOTIYHOI, a TaKOXX IWHAMIYHOI Ta CTaTUYHOI
MOJEJIEN CUCTEMH.

[Tin yac mpoeKkTyBaHHS PO3POOISIOTHCS MMPOCKTHI PIIIEHHS 00 BUOOPY
mwiatdopmu, ne Oyae (GyHKIIOHYBaTH cHCTeMa MOBM ab0 MOB peaizaiiii,
MPU3HAYAIOTHCSI BUMOTH JI0 TPHU3HAYEHOTO Ui KOpUCTyBauda 1HTEpQency,
Bu3HavaeThest HanOumpm migxonasma CKBJ[. Po3pobmseTscs QyHKIIOHATHHA
cnemudikamis [13: BuOHMpaeThCs apXiTEKTypa CHCTEMH, OOYMOBIIIOIOTHCS
BUMOTH JI0 amapaTHOro 3a0e3MeYeHHs, BU3HAYa€TbCs HaAOIp opraHizalliiHux
3aX0iB, SIKI HEOOXiaH1 A BrpoBaKeHHs [13, a Takok mepennik JOKYMEHTIB,
IO PETJIAMEHTYIOTh HOTO BUKOPUCTAHHS.

MiniManbHO goctaTHe T3 MOBUHHO:

o
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" TIOBHICTIO, YITKO (IHCTPYKIIIHO, 6€3 MOKJIMBOCTI PI3HOYUTAHHS) 1
CTPYKTYPOBAHO ONHCYBAaTH MAWOyTHINA MPOTPAMHUN MPOAYKT (SIK
MOBUHEH BUIJSIIATHA, SK 1 3 YUM TIPAMIOBATH, SKAM BUMOTaM
BIMOBIZATH) 1 MmpoIec Horo po3poOkH, M00 y apxiTeKTopa He
BUHHKAJIO MMATaHb MIOJI0 peajtiamii;

"  BHKJIIOYATH CYIIEPEUINBI BIJOMOCTI,

" OyTH MIOPUJAMYHO TOYHHUM, OCKUIBKHM pa3oM 3 KOHTPAKTOM Ta
IHIIMMU JoKyMeHTamu T3 HaOyBae IOpUIUYHY CUITY.

TexHiuHe 3aBAaHHS TOBUHHO MICTHUTH:

" 3arajbHi JJaHi Ipo MPOEKT (Ha3Ba MPOAYKTY, KUM 1 JJIsl 4oro Oyne
BUKOPUCTOBYBATHCS );3araibHi BuMoru a0 II3 (mo cTpykTypwu,
GyHKITNA, 30KpeMa OKIACTH CXEMYy apXiTeKTypd 1 OIHUCATH
3B'SI30K MIJICUCTEM, BUIU IHTEP(EMCIB BCIX CKIAI0BHX IS KOKHOL
3 poJiei KOPUCTYBaviB - TOTOBUM AU3aiiH a00 OT0 KOHIIEMIIO);

" JOKJIAAHUW TIaH  poOiT  (mepeiik  eramiB, TEPMIHM IO
HUM);[IOPSJIOK TECTYBaHHA Ta TpuUAMaHHS (BUAM 1 CKIIaJ
BUNPOOYBaHb MPOJIYKTY B LILIOMY 1 OKPEMUX YACTHH);

" [epesIiK A1 IS 3aIyCKy IPOIYKTY;

" BHMOTH JIO JIOKYMEHTYBAHHS MPOIIECY 1 PE3YJIbTATY PO3POOKHU.

VY cxnaai T3 HeoOXiTHO MPUIIITUTH YBary OIHUCY:
1. neranei:
" KOPHUCTYBaui MPOTPaMHOT0 MPOIYKTY: pOIIi, MpaBa 1 PyHKIIIT;
"  OIKMC AJITOPUTMIB OOPOOKH JTaHUX,
" [IepeNiK BIIKPUTHUX 1 3aKPUTUX TIPOTOKOJTIB,;
" BHMOTH JI0 OC3IEKH TaHUX Ha BCbOMY KUTTEBOMY ITHKII,
" CIHCOK KOMIIOHEHTIB (IUIATHUX, BUIBHUX), $fKI OYyIyTh
BUKOPUCTOBYBATHUCS B PO3POOIIL.
2. IPUKIIAIiB:
" [IpU HASBHOCTI AHAIOTIB, IO IHTETPYIOTHCS BKa3YIOThCS
MOCWJIAaHHS HAa HUX;
= B onuci poOOTH CHUCTEMHU HABOJUTHCS OMUC THUIIOBUX
CIIEHapiiB B3aEMO/IIi 3 HEI0 KOPUCTYBAUiB,
" M[pPUKIAAM BXIIHUX JaHUX 1 (opMar [aHUX B3aeMOJIIi
nijgcucteM (Tabuili, 6a3u, CTOPIHKY Ta 1H.);
" [PUKIAAN BUXITHUX JaHUX (BHIHM 3BITIB 1 €KCIIOPTOBAHHUX
(aiiiiB).
3. IPOTYKTUBHOCTI 1 HAJIHHOCTI:
" BKa3iBKa pIBHIB HABAaHTAXXEHHS CHUCTEMHU (I€Hb, MICSIb,
MaKCUMAaJIbHU);
* BHUMOTH JI0 IPOJYKTUBHOCTI, 30€pEKECHHS,;
=  OOrpyHTYBaHHS BUOOPY YCTAaTKyBaHHS 3aITyCKy IIPOTPaMHOTO
3a0e3IeuyeHHs;
" BKa3iBKa XOCTHHTY CEPBEPHOI YaCTHHH.
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3.5 KonyBanns

Hactynaum kpokom ctae 6e3nocepenns podoTa 3 KOJIOM, CIIUPAIOYUCh HA
oOpaHu#i B IpoIIeCi MiAITOTOBKH MOBY ITPOTrpaMyBaHHS.

KonyBanHsi — 1e 3amuc ajiropuTMy MOBOIO TIporpaMmyBaHHS. SKIIO
QITOPUTM PO3B'SI3aHHS 3a/adi, CTPYKTypa MpOTpaMud W CTPYKTypa JTaHHUX
pETENhbHO TPOAYMaHI W aKypaTHO 3amucaHi, BUTPATH Yacy Ha KOJIYBaHHS
3MEHIIYIOTbCSI UMOBIPHICTh MOMUJIOK HA I[bOMY €Talll 3HMKYEThHCA.

OnucyBaTu 0COOJIMBOCTI 1 TOHKOIII CaMOTO TPYAOMICTKOTO 1 CKJIQJHOTO
eTaly HaBpsii UM BapToO, JOCUTh BKa3zaTH, IO YCHiX peainizaiii Oyab-sKoro
MPOEKTY TMPSAMO 3aJICKUTh BiJ SKOCTI MONEPEIHbOrO aHaNli3y 1 OILIHKU
KOHKYPYIOUHX PIIIEHb, 3 SKUMU CTBOPIOBAHOI MpOTpaMi Mae OyTH «OOpPOTHUCS
3a MpPaBO HA3WMBATHCS KPallo B CBOIHM Himil. Ko MoBa ijie Mpo HaMMCaHHS
KOJy JUII BUKOHAHHSI BY3bKOCTICIIaTi30BaHUX 3aBJaHb B PaMKax KOHKPETHOTO
MIJIPUEMCTBA, TO BIJI TPAMOTHOTO MIAXOAY /10 €Tamy KOJYBaHHS 3aJICKUTb
e(eKTUBHICT, POOOTH KOMIAHIi, 10 3amMoBUJa po3poOky. KoayBaHHs Moxke
B1IOyBaTHUCSl TapajeibHO 3 HACTYIIHUM €TalloM pO3pOOKH - TECTYBaHHSM
MPOTPaMHOT0 3a0€3MEeUeHHS, 1110 JOoIoMara€ BHOCUTH 3MiHU O€3MocepeaHbO Mo
XOJ1y HalKMCaHHs KOJy.

PiBeHb 1 €QEKTUBHICTh B3a€EMOMII BCIX €JIEMEHTIB, 3aJisTHUX IS
BUKOHAHHS  C(HOPMYJIHOBAaHUX  3aBJAaHb  KOMIIAHIEIO-PO3POOHUKOM,  Ha
MIOTOYHOMY €Tarl € HAaWBaXJIUBIIIMM - Bij 3JIarOJPKEHOCT1 JiH MPOrpamicTiB,
TECTYBAJIbHUKIB 1 MPOEKTYBAJIBHUKIB 3aJICKUTH SKICTh peajizailii MpoeKTy.

Bin sxocti komy 3amexarh poOoTa Ta HamIMHICTh CUCTeMH. SIKICHE
KOJyBaHHSI MOTpeOye MOCTIMHOTO HAaBYAHHS Ta YJOCKOHAJECHHsS. Takox Koj
MICTUTh 1H(GOpPMAIII0 TPO CTaH NPOEKTY y HAWOLIBII CTUCTIM Ta YITKO
3po3yMiIii hopmi.

[Iporpamicti mnUUIyTh YBECh KOJA Y BIAMOBIAHOCTI [0 TNPaBWI, AKI
3a0€31euy0Th KOMYHIKAIlIIO 3a JJOTTOMOTOI0 KOJIY.

3.6 HanaromxeHHs 1 TeCTyBaHHS IPOrpamMu

[licnss AOCSATHEHHA 3aJyMaHOro NporpaMmicTaMd B HaMUMCaHOMY KOJI1
CIIIYIOTh HE MEHII BAXKJIWBI €Tanmu PO3pOOKH MPOTPAMHOTO 3a0e3MEeUeHHS,
4acTo 00'€MHYIOThCS B OAHY (a3dy - TECTyBaHHS MPOIAYKTY 1 TOJAIIbIIE
HaJIaro/PKCHHS, 10 JT03BOJISE JIIKBITYBAaTH OTPIXU MPOTrpaMyBaHHS 1 TOMOTTUCS
KIHIIEBOI METH - IIOBHO(YHKIIIOHAJIBHOI pPOOOTH PO3POOJICHOI IPOTPaMH.
[Ipotiec TecTyBaHHS O3BOJISIE€ 3MOJCIIOBATH CHUTYAIlli, IPU SKUX TPOTPAMHHIA
MPOIYKT TiepecTae (yHKIIOHYBAaTH. Bimia HamaropKeHHs MOTIM JIOKami3ye i
BUTIPABJISI€ BUSBJICHI TIOMHIJIKH KOIYy, «BWJIM3YIOUH» HOr0 10 MPaKTHIHO
imeansHOorO crany. Ll ABa eranu 3aiimMaroTh He MeHie 30% BUTpadaeThCsA Ha
BECh MPOEKT dYacy, TaK SK B iX SKICHOTO BHKOHAHHS 3aJIeKUTh JOJIS
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CTBOPEHOTO CHJIAMHM MPOrPaMiCTiB MIporpaMHOro 3abesmeueHHs. Hepiako
dbyHKIii TecTyBaJbHWUKA 1 BiMJIAQAYMKa BUKOHYE OIWH BIJAUL, TIPOTE
HAaHONTUMANBHIIAM  OyJae pO3MOAUIMTA 1 OOOB'S3KM MK  PI3HUMH
BUKOHABIIMHU, IO JTO3BOJUTH 301IBIINTH €(PEKTUBHICTh TOIIYKY HAsSBHHUX B
MIPOTrpPaMHOMY KOJIi TOMIJIOK.

Hanaromkenns i Bepudikariiisi mporpamu SBISIOTh COO0I0 TyKE€ BAKIIUBY
YacTUHY Ipoliecy po3poOku mporpamu. HamarojpkeHHs mosisirae B yCYHEHHI
NOMWIOK TMpPOrpaMyBaHHS, TIOMUJIOK TI€pEKIady ajropuTMy Ha MOBY
porpamMyBaHHS.

Bepudikaris — 1me goka3 Toro, mo mporpamMa Ipaiioe «BIpHO», A€
paBUIBLHUM pe3ynbTar. [ 1boro po3poOsieThCsl CUCTEMa TECTIB, K1 MOXKYTh
SBJIATH COOO0 CHeIianbHO MimiOpaHi HAOOpW mapaMmeTpiB, IS SIKUX 3a1ada
MoOxe OyTu BupilmieHa To4yHO. lle MoXyTh OyTHU, Hampukiaj, sKi-HEOYIb
TPaHWYHI BHITAJKH. SIKIO pe3ysibTaT, OTPUMAHUK 3a JOMOMOTOI0 IMPOTPaMH,
30iraeThbes (3 ypaxyBaHHSM IMOTPIIIHOCTI MAIIMHHOTO JIYIHHS) 3 OYIKYBaHUM, €
MmiJicTaBa JAyMaTH, L0 Mporpama Mpaiffoe KOPEKTHO. AJle 1€ yChOTO JIMIIE
mijcraBa, a He a0COJIFOTHA BIIEBHEHICTB!

Cepen MOYMHAIOYMX TIPOTPAMICTIB TOIMMPEHE TEPEKOHAHHS, IO SKIIO
mporpama YCIIIIHO BIAKOMIJIbOBaHA #, Oyaydd 3amyllleHa Ha BHUKOHAHHS,
BUJIa€ Ha €KpaH psiau 1udp, 3agada BupimeHa. Hacrpasi x nporpama rotosa,
SKIIO PO3pOO0JIIOBayY CIPOMITCS JOBECTH 3aMOBHHMKOBI (Ta i camoMy c001), 1110
pe3ynbTaT poOOTH MPOrpaMu € PIIIICHHSM MOCTABJICHOTO 3aB/IaHHS.

Kopuctyrouncs Bucinoom E. Jleiikctpa «IIporpama, BijibHa BiJ] TOMUITIOK
— 11e abCTpaKkTHE TEOPETUYHE TMOHATTS» MOXKHA 3a3HAYUTH, IO TECTYBaHHS
BUSIBJISIE JIMIIE HASIBHICTD, aJI€ HisIK HE BIICYTHICTh TOMMJIOK.

Mano B sSKOMY BHAlI MAiSUIBHOCTI ICHY€ CTUIBKM MOMJIMBOCTEH ISt
MOMUWJIOK, SIK y iporpamyBaHHi. OJHUM 3 KpUTepiiB npodeciiiHoi MalcTepHOCTI
MIPOTPAMICTIB € iX CHPOMOXKHICTh BUSBIIATH Ta BUIPABIISITH BJIACHI MOMMIIKH.
[IporpamyBaHHs — IIe JOCUThH CKJIajHa 3a7avya. Mu Hamarajiuch OMUCATH Pi3HI
TEXHOJIOTii TpOorpaMyBaHHS, METa SIKUX, B TEPIINY Yepry, 3pOOUTH MpOorpamMu
CTPYKTYPHUMH 1 3p0o3yMinuMu. AJie KOAHA 3 IUX TEXHOJIOTIH HEe 3/aTHA B
KOpEH1 3MIHUTH CYyMHOTO (haKTy — IOMIJIKH B MPOTPaMi 3yCTPIYarOThCS 3aBXKIH.
Mu 3HaxoauMoO iX 3a JONOMOIOI0 TECTYBaHHS, a YCYBAaEMO 3a JOIOMOTOKO
Hajaro pkeHHs. [lounHarodi mporpamicTd He BMIIOTh ITbOTO POOUTH, JTIOCBITUCHI
— BMIIOTb, aJie IOMIJIKH POOJISITH yCi 6€3 BUKITIOUEeHB. AJie XOPOIII TPOrpamicTi
3HAIOTh, [0 OCHOBHMHM dYac TMpH TMporpaMmyBaHHI OyjJe BHUTpadyeHUN Ha
TECTyBaHHS Ta HalaropkeHHs. Hukde Mu 00roBOpUMO, SIK MOXHA CKOPOTHTH
yac Ha HaJIAroJKEHHS NporpaMu 1 sSK 3poOUTH 1ed mporec OiIbll
TEXHOJIOTTYHUM. BH3HAYMMO 3MICT KIIFOUOBHX CJIIB JIAHOTO PO3JILITY.

TecTyBaHHS — 116 BUKOHAHHSI KOMIUIEKCY BIIpaB (3aB/laHb) JJisl EPEBIPKU
Ipare3 aTHOCTI TporpaMu 3a Oyab-sIKHX yMOB. TeCTyBaHHS MOXKE BUSBUTH
(baKT HasIBHOCTI ITOMMJIKH, & HAJIaro/PKCHHS BUSBIISAE TPUYMHY TTOMUIIKH, TaK IO
111 JIBa €Tay pO3pOOKH “TIEPEKPUBAIOTHCS .
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TectyBaHHST MPOrpaMHOTO TPOAYKTY JO3BOJISIE MPOTATOM  YCHOTO
xutTeBoro nukiny I[1O rapaHTyBaTH, 1m0 TPOTpaMHiI MPOCKTH BiAMOBIIAIOTH
3aJIaHUM TTapaMeTpam SKOCTI.

[TpoTsATroM yCchoro *KHUTTEBOTO MUKy po3pobku [13 3acTOCOBYIOTHCS pPi3HI
TUNIA TECTyBaHHS JUIsl TapaHTii TOro, IO TMPOMIDKHI Bepcii BiAMOBIAAIOTH
3aJaHUM TIOKazHuKaM skocti (puc. 3.2). Ilpu 1poMy 3acCTOCOBYHOTHCS

aBTOMATHU4YHI 1

pyuHi TecTH. TuNU TeCTyBaHb, $KI BHKOPHUCTOBYIOTHCS

cyyacHuMH po3poOHukamu [13 HaBeneno B Tabu. 3.1.

Tabauya 3.1. Tunu mecmyeans 113

Tun recryBaHHA IlpusHavyeHHs
MonynbHe JUIA TIEPEBIPKH MPABHJIBHOCTI (DPYHKIIOHYBaHHS METO/IIB
TE€CTYBAHHS kiaciB [10. MoaynpHl T€CTH MHUIIYThCS 1 BUKOHYIOTHCA
pO3pOOHMKAMHU B TIPOIIECi HamMcaHHSA KOay. MoayibHe
TECTYBaHHSI 3aCTOCOBYEThCSA SIK MJIs TMEPEBIPKU SAKOCTI
KOJly IpOrpaMu, TakK 1 il MepeBipKU 00'€KTiB 0a3 JTaHUX.
JocniaHuibke JUIs TECTYBAaHHs, IpPHU SKOMY TECTyBaJIbHUK HE Mae
TECTYBAHHSI 3a3janeriib ~ BU3HAUEHWX  TECTOBUX  CLEHapiiB 1
HaMaraeTbCsi IHTYITUBHO JOCIIIKYBaTH MOKJIMBOCTI
IPOrpaMHOrO0 TPOAYKTY 1 BHUSBUTH 1 3adiKcyBaTh
HEB1IOM1 ITOMUJIKH.
[HTerpaniiine BUKOPUCTOBYETHCS ISl TIEPEBIPKU KOPEKTHOCTI CHUIBHOI
TECTYBAaHHSI poOOTH KOMIOHEHTIB MPOTPAMHOTO MPOAYKTY.
@DyHKIIOHAJIbHE nependayae mnepeBipKy KOHKpeTHHX Bumor no I1O 1
TECTYBaHHSI NPOBOAMUTLCA TMICAS JOJaBaHHS JO CHUCTEMH HOBHX
byHKIIIH.
TectyBaHHs npU3HauUEHe JJIs ePEeBIPKU MPale31aTHOCTI MPOTrPAMHOTO
HaBaHTAXEHHSIM POJYKTY MPHU IPAaHUYHINA BXITHUN HAaBaHTAKEHHI.
Perpeciitne Ipy BHECEHHI 3MIH JO TPOrpamMHOro 3a0e3nedyeHHs 3
TECTYBaHHS METOI0 TIEPEBIPKH KOPEKTHOCTI POOOTH KOMIIOHEHTIB
CUCTEMH, SIKI TOTEHI[IHHO MOXKYTh B3aEMOMISATH 31
3MIHEHUM KOMIIOHEHTOM.
Kommnekcue JUIsl TECTYBaHHSI (DYHKIIOHAJIBHHUX 1 HE (PYHKLIOHATBHUX
TECTYBaHHSI BHUMOT BCi€i CHCTEMH MMPOTPAMHOTO POAYKTY.
[IpuiimanbHe ABJIsIE CO0010 (PYHKI[IOHAIBbHI BUIIPOOYBAHHS, SIKI TOBHHHI
TECTYBaHHS MIATBEPAUTH Te, IO MPOTPAMHUN TPOIYKT BiAMOBIAAE
BUMOTaM 1 OYIKyBaHHSIM KOPHUCTYBayiB 1 3aMOBHHKIB.
[IpuitmManbHl TECTM NHIIYThCs  Ol3HEC-aHAJIITHKAMHU,
(baxiBIAME 3 KOHTPOJIIO SKOCTI Ta TECTYBAIbHUKAMHU.
['onoBHa MeTa TecTyBaHHS - BHM3HAUUTH BIIXWICHHS B peani3alli

(GyHKIL10HATBHUX BUMOT, BUSBUTH MTOMUJIKM Y BUKOHAHHI MPOTPaM 1 BUIIPABUTH
iX SIKOMOTr'a paHilie B IPOLECl BAKOHAHHS MPOEKTY.
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Hanmaromxennst (poc. oTiagka) — 1€ NPOLEC, SKUM TNOYMHAETHCA 3
MOMEHTY BCTAHOBJICHHS 1ICHYBaHHS ITOMHJIKH 1 3aKIHUY€EThCS JIOKATI3AIIEIO ITi€]
MOMUWJIKH B TIpOTpami, TOOTO BU3HAUCHHSM ii XapaKTepy Ta MICIIE3HAXOKCHHS.
TakuM YMHOM, HAJIArO[KCHHS MpOrpaMu Iepeadadae 0OOB’SI3KOBY HASBHICTH
TTOMUJIKH.

Hamaromkennss mporpam JocuTh ckiaaHuii mporec. [lo-mepiie, s
BUIPABJICHHS MMOMMJIKHM HEOOX1JHO MOBHICTIO BUSBUTH 11 MPUYUHH, SKI YaCTO
najgeko HeoueBwaHi. Ilo-apyre, 19 JIISUIBHICTH MCHMXOJOTIYHO HOCUTH
HETaTUBHUHN XapakTep, B TOMY PO3yMiHHI, IO IPOrpaMiCcT MOBUHEH BHU3HATH,
o0 caMe HOro IOMUJIKA € NPUYMHOK mporpamHoro 36o01. Kpim Toro,
HAJIaTOJDKCHHS — 1€ MPOILIeC, SKUH TPU3YNUHSIETHCS JIMIIE THMYAacOBO, MOKU
TECTYBAaHHS HE BUSBHTH HasSBHICTh YEPTOBOI IIOMHIIKH.

. Bumoru, mo i} Kpurepii
. IEPEBIPSIIOTHCS :{:}:] | IIOBHOTH
s ;1 TECTyBaHHS

Po3pobka
TECTIB

Ha6ip
TECTIB

Pucynok 3.2. Cxema npoiiecy TecTyBaHHS

AHaJi3
TecTiR

Buxonanus TecrtiB [

Pesynpratn
TECTYBAHHS - 3BITHU

Sxmo mporpama He Tmpaioe, abo Tpaioe, aje BUIAE HEMpaBUIIbHI
pe3yabTaTH, ICHYIOTh TPU OCHOBHI METOJM HaJaro/JKE€HHS IporpaMu, KOXKEH 3
SKMX Ma€ CBOi 0COOJIMBOCTI.

1) Bukopucratu mpu CTBOPEHHI MPOTPaMU BC1 METOMM, SIK1 JO3BOJIHIN O
3MEHIIUTA KIJTbKICTh TIOMHJIOK B TIpOTpaMi, a y BHUNAAKY iX BHUSBIICHHS
BUKOPHCTOBYBATH MEPEBAKHO HAIATOJDKEHHS BPYUYHY, TOOTO MEperiisi TEeKCTy
IpOrpamMu Ta peTebHUI MOro aHaiis.

2) IlepeBaxkHe BUKOPHUCTAHHS MPOTPAMHUX 3acO0IB KOMIT IOTepa — Tak
3BaHUX HAJIaroJKyBadiB (aHri. debuggers) ass Mouryky noMuiok. Sk Bapiant
ILOTO METOJIa MOXKHA PO3IIIAJATH TpacyBaHHS, a00 MOXJIMBICTh TTOKPOKOBOTO
BUKOHAHHS MPOTpaMU 1 CIIJKYBaHHS 3a 3HAYEHHSMU 3MIHHMX B TIpOLECI
BUKOHAHHS TIPOTPaMHU, SIKE € JOCTYITHUM Y JESKUX MPOTPaAaMHHUX CEpelOBHUIIAX.
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[le#i MeTom HE TapaHTye 3HAXOKEHHS BCIX MOMMWJIOK, TOMY IO MPOTPAMHUN
HaJaro/pkyBad MOJKE TMPAIIOBAaTH ORI KOPEKTHO, HDK KOMIIJISATOp —
HaIpUKIIaa, OOHYJIATH HEBU3HAYEHI 3MIHHI 200 1HAKIIE PO3MOIUISITH IIaM STh.

3) IloenHye CTBOpEHHS IpOrpaMd 3 OJHOYACHMM HAJaro)KEHHSIM Ta
TeCTyBaHHsAM 11 dactuH. lleii MeTon BHUMarae BHCOKOI CaMOIUCITUILTIHH
nporpamMicTa i € O1IbII €()eKTUBHUM y BUITAJKY aHAJITUYHOIO MPOrpaMyBaHHS
(mporpamMyBaHHS 3rOpH JIOHU3Y).

Baxko ckazaru, skoMy MiIX0y CJIiJl HajgaBatu nepesary. Ckopilie 3a Bce
[[€ BU3HAYAETHCS XapaKTEPOM MPOrpaMH Ta OCOOMCTUMHU MPUXUIBHOCTIMH ii
pO3pOOHUKA.

TecTyBaHHS TICHO MOB'SI3aHE 3 TAKUMH €TariaMu pPO3pOOKHU MPOTPAMHOTO
3a0e3MeUeHHs] K TMPOSKTYBaHHS 1 peamizarmfis. Y cuUCTeMy BOYIOBYIOTHCS
CHeliaJIbHI MEXaH13MH, K1 JIal0Th MOKJIMBICTh BUPOOJISITH TECTYBaHHS CUCTEMU
Ha BUIMNOBIAHICTD BUMOI JI0 Hei, TMepeBipKy OQOpMIICHHS 1 HasABHICTb
HEOOX1THOTO MaKeTy JOKYMEHTaIli.

Pe3ynbTaToM TECTyBaHHS € YCYHEHHS BCIX HEJOJIKIB CUCTEMHU 1 BACHOBOK
PO i1 SAKICTb.

3.7 Anani3 pe3ysbTariB

OpnepxaHHs pe3ynbTaTy, MOro IHTEpHpETaLis 3 MOXJIMBOI HACTYIHOIO
MOAU(IKAIIEI0 MOJIETI.

Konu nporpama mnepeBipeHa, Oulbllla YacTUHA TMOMHUJIOK YCYHYTa 1 €
oOTpyHTOBaHA HaJis Ha Te, 1[0, MPUHAWMHI B paMKax 00paHOi MOJIeli, BOHA J1a€
npaBuiIbHUN pe3ynbTar. Llell pe3ynbrar HEOOXIIHO NpoaHaiizyBaTd. SAKIIO
MOBa WJIe PO MOJIETIOBAHHS SKOTOCh MPUPOAHOTO MPOLECY, BAPTO MOPIBHATU
OTPUMaHI 3a IOIOMOTr'0K0 KOMIT'FOTepa Pe3yJIbTaTU U PE3YIbTaTH CHOCTEPEKEHD.

[Ipouiec Takoro aHaii3y Ha3UBAETHCS IHTEPIPETALIEI0 PE3YNIbTATIB
po3paxyHky. TyT mporpamicta MOKe OUYIKYyBaTH PO34YapyBaHHS — pE3yJIbTarT
MOX€ BIAPI3HIATUCS BiJ HEOOXIAHOTO. Y 1IbOMY BHUIIAJIKYy, MOXJIMBO, JOBEACTHCS
3MIHUTH camy MOJEJb, 3p0OMBILIN 11 OUIBII PeaiCTUYHOIO.

[Ticns orpumanoro Hamu (aitna 3 *.exe (3a3Buuail), MU MOXKEMO
3aIyCTUTH WOTO ¥ BKOTpE TMepeBipuTH (IIpOaHaNI3yBaTH) YW BIPHO MPAIIOE
nporpama. Y 1bOMYy €Tany CTBOPEHHsI IPOTPAMHU 3aKIHYEHO.

3.8 IlyOmikarrist pe3ysabTatiB poo0TH

OCTaHHBOIO CKJIAJ0BOIO IMPOLIECY MPOrpaMyBaHHS € JOKYMEHTYBaHHSI.
BoHo BKIIIOYa€ IIMPOKUH, CHEKTp OMNMCIB, SKI TMOJEryTh OpoLec
IporpaMyBaHHs 1 y3araJibHIOIOUMX pe3yibTytouy mnporpamy. Ilocriitne
JOKYMEHTYBaHHSI Ma€ CTAaHOBUTH HEBIA'€EMHY YAaCTUHY KOXXHOTO KPOKY
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nporpamyBaHHs. [locTaHOBKa 3aBIaHHS, MPOEKTHI JOKYMEHTH, AJTOPUTMHU 1
IPOrpamMu — yce 1e TOKYMEHTH.

BryTpimHsS q0oKyMeHTarlisi, BKJIIOYEHA Y MPOTpaMy, MOJIETIIye YUTaHHS
kony. Ilpu3HaueHHs HaBuYajdbHOrO TMOCIOHWKA (e 3 ofHiew GdopMH
JOKyMEHTaIlii) — HaBUYWTH KOPHUCTyBada 3aCTOCOBYBAaTH HOBY IpoTpamy;
JIOBIJIKOBE ~ KEPIBHUIITBO  JO3BOJISIE  O3HAHOMUTHUCS 3 OINHUCOM  KOMAaH]
POrpamMHOro 3a0e3MeYeHHS.

JlIokyMeHTarliss ~ mporpaMHoOro  3a0e3nedeHHs  (aHTIL. software
documentation) - cympoBOKyOUil JOKYMEHTH JI0 TPOTPAMHOTO 3a0e3MeYeHHS,
SK1 MICTSITh B CO01 1H(OpMAITiI0, 1110 OMUCYE 3arajabH1 MOJ0KEHH HEOOX1TH1 TS
O3HAHOMJICHHSI TIepe/l TUM K BHUKOPUCTOBYBAaTH MOro 3a mpu3HadyeHHsM. Taka
JOKyMEHTAIlisl JTy’K€ BAXKIWBA 1 OMUCYE HE TUIBKU SKUM YHHOM IPABHUIBHO
BUKOPHCTOBYBATH MOCTABJICHE MPOTpaMHe 3a0e3eUeHHs, a i TMOsICHIOE OCHOBHI
BUKOPHUCTAHI aJITOPUTMHU. B 3aleKHOCTI BiJ] CKJIAJIHOCTI KOXXHOTO OKPEMOTO
MPOTrpaMHOro 3a0e3MeueHHs], HOro crenudiku, a TakoX JIIEH311 Mij SKOK BOHO
CTBOPEHE - IOKyYMEHTAIlIsl MOXE BapitoBaTHUCS 32 0OCATOM 1 3a 3MICTOM.

ITix yac po3poOKH MporpaMu CTBOPIOETHCS BEIMKUM OOCST pi3HOMaHITHOL
noKkyMmeHTanli. Bona HeoOXxiHa AK nepenadyl MK po3poOHUKaMH MPOTrpaMu, SIK
YIOPaBIIHHS PO3pPOOKOI0 MPOTrpaMu PO3BUTKY W SIK Iepedadi KOpUCTyBadyam
1H(dopmMarrii, sika MOoTpiOHA HA 3aCTOCYBAHHSA 1 CYIIPOBOIKEHHS IIPOTPAMH.

3.8.1 Kopucmysanvhuyvka 00KyMeHmayis npocpamu.

KopucryBanbHHIIbKa JOKYMEHTAIlisl IPOrpaMu MOSCHIOE KOPUCTyBayawm,
SK BOHM MAarOTh JISITH, 100 BUKOPHUCTOBYBATH 1[I0 TIporpamy. BoHna HeoOxiHa,
SKILO Mporpama nepeadavae sskych B3aemoito Kocmocy 3 xopucryBauamu. Jlo
TaKoi JOKYMEHTAIlll CTaBJIATHCS TOKYMEHTH, SIKUMU KEpPYEThCSl KOPUCTYBad 3a
YMOBH BCTAHOBJIEHHS IPOTPAMH.

Cknan KOpUCTYBAJIBHMIIBKOT JOKYMEHTALI] 3aJI€KUTh BiJl ayIUTOPIH, SIKY
opieHToBaHe pAaHe II3, 1 miBAEHb BIJ PEKUMY BHUKOPUCTAHHSA JTOKYMEHTIB.

Ayautopis — 1€ KOpHCTyBayl, $SKi MaloTh MoTpeda y  MEBHOI
KOPUCTYBJIBHMUIIBKOT ~ JOKYMEHTamii.  XOpowWMid  KOPUCTYBaJIbHUIBKHIA
JOKYMEHT 3aJIeKUTh BIJI NPAaBWIBHOTO BHOOPY ayauTopii, IJs SIKOI BIH
IIPU3HAYCHU M.

SKicTh KOPUCTYBAJIBHHIIBKOT JOKYMEHTAllli 1CTOTHO BH3HAYa€ YCIiX
camoi mporpamu. BoHa Mae BHUCTAYUTH TPOCTO, 3PO3YMIJIOK0 1 3pydHa s
KopucTyBada. ToMy HEpITKO 10 CTBOPEHHS KIHIIEBOTO BapiaHTa JOKYMEHTAIlii
HEPIAKO 3aydaroThCs MpOQeciiiHi TEXHIYHI MUChMEHHHUKHU. 3 IHIIOTO OOKY,
3amsi  3a0€3MeUeHHs]  SKICHIIMMM  KOPUCTYBAJIBHHIIBKOT  JTOKyMEHTAIlli
pO3pOo0JIEHUI psii CTAaHJAPTIB, Y SAKUX MPOMOHYETHCSA MOPSIIOK PO3POOKH M€l
JIOKyMEHTAIi.
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3.8.2 loxymenmayis no cynpogooy npozpamiu.

JIoKkyMeHTarlisl Mo CynpoBOy MPOTPaMH OIKCYE MPOrpamMy 3 MOTJISAY il
po3poOku. Lls1 mokyMeHTalist HeoOXiaHa, SIKIIO MporpaMa repeadadac BUBUCHHS
TOT0, IK CKOHCTpyHOBaHa.

CynpoBig — 11e TpOJOBKEHHSI PO3POOKH, TOK KOJIU CTBOPEHY Iporpamy
BJIOCKOHATIOIOTH 1 OHOBJIIOIOTh HE caMi 1i TBOPIIi, TO Hal4acTiIe MpuBadIIOI0OTh
CHelliaJIbHy KOMaHay pO3pOOHUKIB — CymnpoBiIHMKU.  Llieto KoMaHII010
JIOBEACTHCS TOBOJUTHUCS 3 TIEI0 CAMOIO JOKYMEHTAIII€I0, 3 TIEI0 PI3HUIIECIO, IO
ciija Oyae JAOKIAagHO TeperjisgaTd 1 BHBYATH JIOKYMEHTAIll0, CTBOPEHY
MOYaTKOBUMHU (OCHOBHMMH) PO3pPOOHHMKAMH, 3 TIEH0 METOI, 100 3pO3yMITH
OyJI0By Ta MpOIIEC PO3POOKH MPOTrpaMu, IO 3MIHIOIOTHCS, Ta 3POOUTH Y IO
JIOKYMEHTAIIIIO 111 3MIHU, TOBTOPIOIOYUM 3HAYHOIO MIpOIO TEXHOJIOT1YH1 MPOIIECH,
3a JJOTIOMOTOI0 SIKUX CTBOPIOBAIAcs IMOYaTKOBA Mporpama.

JlokyMeHTallisi Mo CympoBOAY MporpaMu Moxe OyTh po30uTa Ha Bl
TpyIIH:

1. mokyMmeHTaiisi, 10 BHU3HAYa€ OyAOBY MpPOTrpaM, TaKOX CTPYKTYpPY

JAHUX TIPOTPaAMU, MOXKIIUBICTh PO3BUTKY M TEXHOJIOT1IO iX PO3POOKH;
2. TOKyMEHTAIlis, SKa TI0IoMarae BHOCUTH 3MiHH Y TIpOrpamy.
JlokyMmeHTarlisi mepuioi rpynu MICTUTh IMiJICYMKOB1 JJOKYMEHTH KOKHOTO
TEXHOJIOT1YHOTO eTany po3poOku. BoHa MICTUTh Taki JOKyMEHTH:

® 30BHINIHIN OINC;

" ONHUC  apXITeKTypd  MpPOrpaMH, BKIIOYHO 13  30BHINIHBOIO
cnenudikariiro;

" OMMC MOJIYJIBHOI CHCTEMHM, BKIIFOYHO 13 30BHIIIHHOIO CHEIUDIKAIIIO
KOKHOT'O BKJIFOUEHOTO MOYJIS;

" 10 KOXXHOTO MOJYJISI JOJA€ThCA HOro creunudikaiis 1 Oomuc Horo
CTPYKTYDH,

" TEKCTH MOJYJIB Ha 0OpaHiii MOBI IPOrpaMyBaHHS.

JIOKyMEeHTH JIpyroi rpynu MICTSTh MOCIOHMK 13 CYNPOBOAY MHPOTrPaMH,
AKUU Omucye BIOOMI MpoOJeMU pa3oM 13 MpPOrpaMmoro, a caMe OIUCYE, SKi
YaCTUHU MPOTPAMH € arapaTHO i MPOTpaMHO 3aJIC)KHUMH.

Jlo mnporpaMHHMX JOKYMEHTIB BIJHECEHO TaKO0X JOKYMEHTH, IO
3a0e3neuyoTh (PYHKI[IOHYBaHHSI Ta EKCIUTyaTallll0 MporpaM - eKCIUTyaTalliifHi
JIOKyMEHTH:

" BiJJOMICTh E€KCIUTyaTaI[liHUX JOKYMEHTIB - MICTUTh CIHCOK
eKCIUTyaTallifHUX JIOKYMEHTIB Ha TMpOTpaMHUN BHPIO, JO SKUX
BIIHOCATBCS  (GOPMYJISIp, OMKHC  3aCTOCYBaHHS,  KEPIBHHUIITBO
CUCTEMHOTO MpOTpaMicTa, KEPIBHUIITBO NPOrpamicTa, KEpIBHUIITBO
oriepaTopa, OUC MOBU, KEPIBHUIITBO 3 TEXHIYHOTO 0OCITYyTOBYBaHHS;

" (opMyIsp - MICTUTh OCHOBHI XapaKTEPUCTUKHU MPOTPAMHOTO BUPOOY,
CKJIaJ 1 BIAOMOCTI IIPO €KCILTyaTallio Mporpamu;

" ONUC 3aCTOCYBaHHS - MICTUTh IH(QOpPMAIII0 MNP0 MNPU3HAYECHHS Ta
rajgy3l 3acTOCyBaHHSI TMPOTPaMHOro BHUPOOy, OOMEXEHHS TIIpU
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3aCTOCYBaHHI, KJac 1 METOJM BUPINTYBaHUX 3aBllaHb, KOHDIrypaIiro
TEXHIYHUX 3aC00iB;

" KEpiBHUIITBO CHUCTEMHOTO MPOTpaMicTa - MICTUTh BIJOMOCTI IS
MEepeBIpKA, HACTPOIOBAHHSI 1 (YHKIIIOHYBaHHS TMIporpamMu TIpH
KOHKPETHOMY 3aCTOCYBaHHI;

" KEpIBHHUIITBO IMPOrpamicTa - MICTHTh BIJIOMOCTI JJIsi €KCIUTyaTarii
POrpaMHOro BUPOOY;

" KEpIBHHUIITBO oOIlleparopa - MICTUTh JOKJIaAHY iHdOpMaILio It
KOpHUCTYyBaua, K1l 3a0e3neuye ioro cruikyBanHs 3 EOM y mporeci
BUKOHAHHSI IPOTPaAMHU;

" OIKUC MOBHU - MICTUTh CHHTAaKCHC 1 CEMAHTUKY MOBH;

" KEpiBHHUIITBO 3 TEXHIYHOTO OOCITyrOBYBAaHHS - MICTUThH BiJJOMOCTI JJIS
3aCTOCYBaHHsS  TECTOBMX 1  JIarHOCTUYHUX  MOporpam  IpHu
00CITyrOBYBaHHI TEXHIYHHX 3aCO0IB.

3.9 Cynposia nporpamu

PesynbTaT 3ycuiib 1o po3poOili MporpaMHOro 3a0€3IMEUeHHs MOJsIrae B
nepeaayl B eKCIUTyaTalito mporpaMHOTo MPOAYKTY, SIKHI 3a]I0BOJIbHSIE BUMOTaM
KOpUCTyBauiB. BiamoBimHo, B mpoleci eKcIulyartaiii MpoaykT Oyjae
3MiHIOBaTHCS a00 eBojtolioHyBaTU. [loB'si3aHO 1€ 3 BHUABICHHSIM TIpU
peaIbHOMY BHUKOPHCTaHHI MPUXOBAaHUX Je(EKTIB, 3MIHAMHU B OIEpaIiiHOMY
OTOYECHH1, HEOOX1THICTIO TTOKPUTTSI HOBHX BUMOT 1 T.II.

da3za cympoBoJly B >XKHUTTEBOMY IIHMKJI, 3a3BUYal, MOYMHAETHCS Bipasy
nicas NpuiMaHHs/mepesadyi TpoayKTy 1 Jl€ MPOTIroOM TapaHTIHOTO TEPMIHY
abo, uacTimie, TexHIYHOI mATpuMKU. OpHAK, CaMOiSJIBbHICTh, TOB'SI3aHA 3
CYNpOBOJIOM, TOYMHAETHLCA HabaraTo paHilie.

[Iporpamui 3aco0u € OJHUM 3 HAWOUIbII THYYKUX BUIIB MPOMHUCIOBHX
BUpPOOIB 1 €Mi30AMYHO MIAJAIOTBCA 3MIHAM MPOTATOM YChOTO Yacy iX
BUKOPHCTaHHSI.

[HOMI [OCHTH MpU KOPUTYBaHHI MPOTPAMHOTO 3a0€3MEUYEHHS BHECTHU
TITBKH OJIHY TOMMJIKY JJIS TOTO, 100 PI3KO 3HU3WIACA WOTO HAIIWHICTH a0o
HOT0 KOPEKTHICTh MPHU JSIKUX BUXITHUX JaHUX.

Jlnst 30epekeHHs 1 MiJBHINECHHS SIKOCTI TPOTPaMHOro 3abe3nedeHHs
HEOOXITHO perIaMeHTyBaTh Tporec Moaudikaiii 1 MATPUMYBATH WOTO
BIJIMOBITHAM TECTYBAHHSIM 1 KOHTpPOJEM fKOCTi. B pe3ynpTaTi mporpaMHwuii
BUpIO 3 dYacoM 3a3BMYall  MOJIMUIYEThCS K 32 (YHKUIOHAIBHUMHU
MOXJIMBOCTSIMH, TaK 1 3a SIKICTIO PIIIICHHS OKPEMUX 3aB/IaHb.

PoGoTu, mio 3abe3neuyroTh KOHTPOJH 1 MIABUINEHHS SKOCTI, a TaKOX
PO3BUTOK (DYHKIIIOHAIbHUX MOKJIMBOCTEH MporpaMm, CKJIaJaiTh MPOIIEC

CYIpPOBOJY.
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VY mporieci cynpoBoy B IpOTpaMHE 3a0e3MCUYCHHS BHOCATHCS HACTYITHI
3MiHH, 3HAYHO PI3HATHCS MPUUNHAMH 1 XapaKTEPUCTUKAMHU:

- BumnpaBieHHs TOMWJIOK - KOPUTYBAaHHS TMpoOTpaM, IO BHUAAIOTH
HEMpaBWIbHI pe3yJbTaTH B yMOBaX, OOMEKEHHUX TEXHIYHOTO 3aBIaHHS Ta
JOKyMEHTaIli€r0. BumpaBieHHs MOMUTIOK BUMAararTh 071u3bko 20% 3araabHuX
BUTpAT Ha CYIPOBIJ.

- PernaMeHnToBaHa ToKyMeHTaMU ajanTallis MporpaMHOro 3abe3neyeHHs
0 YMOB KOHKPETHOTO BHUKOPDUCTaHHS, 3 YpaxyBaHHSIM XapaKTEPUCTUK
30BHIIIHBOTO CEpeJoBHUINAa a00 KOHpIrypamii amapaTypd, Ha sKid Mae OyTH
dbyHKLIOHYBaTH mporpamamu. Apantaiis 3aiimae Omu3zbko 20% 3arajgbHUX
BUTpAT Ha CYIIPOBIJ.

- MogepHizaliis - po3mupeHHs (YHKIIIOHATBHUX MOXKJIUBOCTEH abo
MOJINIICHHS XapaKTepUCTUK BUPIIMICHHS OKPEMHUX 3aBJaHb BIAMOBIIHO JIO
HOBOro a0o0 [IOJJaTKOBMM TEXHIYHHMM 3aBJaHHSAM Ha MporpaMHe BHPIO.
MonepHizarris 3aiiMae 10 60% 3araJlbHUX BUTpaT Ha cynpoBif (puc. 3.3).

CynpoBOKEHHSI TPOTpaMH — TMIATPUMKA IPAIe3TaTHOCTI MPOTPaMH,
nepexij Ha ii HOB1 Bepcii, BHECEHHsI 3MIH, BUIIPABJIICHHS MOMUJIOK, a TaKOX
IpoLieC MOKPAIICHHs, ONTUMI3AIlll Ta BUIPABICHHS JNE(EKTIB y MPOrpaMHOMY
3a0e3neveHH] MicJis HOro BBOJY /10 €KCILTyaTarlii.

Lle# nporiec crangapTuzoBano opranizaiieio ISO — ISO/IEC 14764

MogepHizauia M3 ;
60%

Apantauin; 20% BunpaeneHHA
nomunak; 20%

Pucynok 3.3. Butpatu Ha CynpoBia porpamMHOro 3a0e3neueHHs

[Ipotiec CynpoBOKEHHS MICTUTH Yy cOO1 MOJEII MPOIECy CYmpOBOIY 1
IUIaHYBaHHS JISUIBHOCTI JIIOACHM, 10 MpoBoAATh 3amyck II3, mnepeBipky
MPaBWJIBHOCTI MOT0 BUKOHAHHS 1 BHECEHHS B HhOTO 3MiH. Lleit mporiec 3rijgHo 3
crangaptom ISO/IEC 14764 npoBOauTHCS MIISIXOM:

" KOPHUTYBaHHS, BJIOCKOHAJICHHS MPOMYKTY IJIsi YCYHEHHS BHSBIICHUX
ITOMUJIOK a00 HepeaTi30BaHUX 3a71ay;

" ajanTariis, MiAJIATyBaHHS MPOAYKTY JO YMOB EKCIUTyartarlii, 1o
3MIHWJIHCS, 800 B HOBOMY CEPEJIOBUIII BUKOHAHHSI,
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" TIONIMIIEHHS, €BOJIOIIHHA 3MiHA TPOMYKTY [JIs TABUIICHHS
MIPOYKTUBHOCTI 200 PiBHS CYIIPOBOIY;

» mepeBipka [13, momryk i BUNpaBIEHHS MOMUJIOK MPHU EKCIUTyaTarli
CHUCTEMHU.

KirouoBi mutanns cympoBony II3 — e ympaBiiHCHKi, BUMIPIOBAJIbHI 1
BapTicHl. CyTh yHpaBIIHCHKUX TUTaHb — KOHTpoib [I3 mpu moaudikamii i
YAOCKOHATIOBAaHHI (YHKIIIA 1 HEAOMYIIEHHS 3HUXXEHHS MPOJAYKTUBHOCTI
cucteMu. [IutanHs: BUMIpIOBaHHS MOB'SA3aHE 3 OI[IHKOIO XapaKTEPUCTUK CUCTEMU
micins 1i Mmoaudikalii, a TaKoK MOBTOPHOTO TECTYBAaHHS JIJIs OIIIHKM MTOKAa3HUKIB
AKOCTI. BapTicHI MUTaHHS TOB'SI3aH1 3 OIIHKOIO BUTPAT Ha CYIPOBIJ 3aJIEKHO
BiJI ioro Tumy, kBajidikarii nepcoHany, miaTGopMu 1 iH.

B Xoxl mATpUMKK BHIPABISIOTHCS BHSABICHI Je(PEKTH 1 HEAOPOOKH.
Takox 10da€ThCcs HOBa (PYHKITIOHAJBHICTh, BHOCSITHCS 3MIHM ISl I1ABUIIICHHS
3pY4YHOCTI BUKOPUCTaHHS (¥03a01J11T1) TPOTPaMH.

[Tocnyru 3 miATPUMKHA TPOrpaMHOrO 3a0e3MeyeHHs BKIIOYAIOTh B cebe
Taki poOOTH SIK:

BumnpaiieHHS TOMUJIOK 1 YCYHEHHS HETIOJIa 10K, HEBUSBIICHUX PaHiIIIe.

OnTuMizanis poOOTH MPOrpaMu MPH PI3HUX YMOBAX €KCILTyaTallli.

OHOBJICHHS Ta IOOMPAIIOBaHHA 32 BUMOTaMU 3aMOBHUKA.

[Ipodinaktuyni poboTH MO 0OCITYroByBaHHIO 0a3 JaHUX 1H(OpMAaIIHHOT
CUCTEMHU.

[linroroBka TEXHIYHOI 1 MPU3HAYECHOI JJIsl KOPUCTYBaya JOKYMEHTAIII1.

OHOBJIEHHST MOIYJIIB TporpaMd 1 BUKOPUCTOBYBaHMX O010JiOTEeK 3
ypaxyBaHHSAM CY4acCHUX TEXHOJIOT1M.

PoGotn mo cympoBojly MpOrpamMHOTO 3a0e3MedYeHHsT MPOBOASITHCA B
TICHOMY KOHTAKTI 31 CHIBPOOITHUKAMHM 3aMOBHUKA, WO JO03BOJISIE OLIbII
JUHAMIYHO PpO3BHBAaTH NPOrpaMHe 3a0€3MEUEHHs, ONEPATHUBHO 3MIHIOIOYHU
npioputeTu po3poOku. Takok CKOpOUyeTbCsl 4ac, HEOOXIAHUI Ha Y3TOJKEHHS
1aHy poOIT, OCKIJIBKHM JIONOBHEHHS Ta BUIIPABIEHHS 3a3BMYail HECYThb MEHIII
rJI00aJIBHUI XapakTep, HXK MPHU po3poOLl s/1pa IpOrpaMH.

HeoOxinHuii makeT mMmociayr 3 NIATPUMKA OOMOBISETBCS 3 KOXHUM
KJIIEHTOM 1HJAMBIIyaJIbHO.

CTBOpEHHSI HaBITh HEBEIMKOTO 1 TeXHIYHO mpoctoro 110 3anexuTsh Bix
YJITKOTO BHKOHAHHS KOXKHOI (pa3u, TOOTO MIsUTBHOCTI BCIX BIJIJIIIB, 3aITHUX B
mporieci  po3poOku. UYiTkui T1IaH BUKOHAHHS HEOOXIOHUX 3axO0MdiB 3
3a3HAYCHHSIM KIHIIEBOT METH CTa€ HEB1JI'€MHOIO YaCTUHOIO POOOTH PO3POOHHUKIB,
Kl TUIAHYIOTH 3allMIIaTHCS IHUPOKO 3aTpeOyBaHMMH Ha PUHKY Tpaii
¢daxiBisiMu. TUIbKM MpaBWIBHO CKJIAJE€HE TEXHIYHE 3aBJaHHS J03BOJHUTH
JIOMOTTHUCSI TIOTPIOHOTO PE3yNbTaTy 1 3AIMCHUTH PO3POOKY MO-CIPABKHBOMY
AKICHOTO 1 KoHKypeHTHoro IIO pana Oyab-sikoi minaTtdhopMH - CEpBEPHOI,
CTalllOHapHUM a00 MOOITBLHUM.

HeBig'eMHOIO YaCTHMHOIO 3aBEPIIANBHOTO €Taly pO3pOOKH MPOrPaMHOTO
3a0e3MeUCHHS TAaKOX € MOJabllla TEXHIYHA MIATPUMKA CTBOPEHOTO MPOIYKTY B
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mporeci  Moro  ekciutyararii Ha IMANPUEMCTBI  3aMOBHHKA. [pamMOTHO
OpraHi3oBaHa CiIyk0a TEXHIATPUMKH HAWYACTINIE CTA€ KIOYOBUM (PaKTOPOM
py BUOOP1 BUKOHABIIS B PAMKaX JIOCATHEHHS MTOCTABICHOI METH.
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4. HAIMHICTD TA SAKICTb ITIPOT'PAMHOI'O 3ABE3IIEYEHHSA

BaxxnmuBum acriektoM cTBOpeHHsT sikicHoro [I3 € 3a0e3meueHHs He
GYHKIIOHATFHUX BUMOT, TaKWX SK 3pPYYHICTh B eKCIUTyaTallii, HaJiiHICTb,
IPOAYKTUBHICTH, 3aXUIICHICTh, 3pyYHICTh CYITPOBOY.

Haniitaicte T10 Bu3Havae 3maTHICT, 0Oe3 300iB BHKOHYBAaTH 3ajlaHi
GbyHKIIT B 3aJaHUX yMOBax 1 TIPOTATOM 3aJaHOTO  BIJpi3Ka dacy.
[TpolyKTUBHICTh XapaKTEPU3YETHCS YACOM BUKOHAHHS 3aJIaHUX TPaH3aKIIH ado
TPUBAIUX OTMepariii. 3aXUIlEeHICTh BU3HAYAE CTYIIHL OE3MEKH CHUCTEMH Bij
MOIIKOJI)KE€Hb, BTPaTH, HECAHKI[IOHOBAHOTO JIOCTYITY 1 3T0YUHHOI JISTIbHOCTI.

3py4YHICTh CYNpPOBOJY BHU3HA4Ya€ JIETKICTb, 3 SKOK OOCIYTrOBY€ETHCS
MPOIYKT B TUTAHI TPOCTOTH BUIIPABICHHS Me()EKTIB, BHECEHHS KOPEKTHB IS
BI/IMOBIJHOCTI HOBUM BUMOTaM, YIPaBJIiHHS 3MiHEHOI CEPEIOBUILIEM.

4.1 Hamiitaicts 113

Po3pobka IIC pocsirna Takoro piBHS PO3BUTKY, IO CTall0 HEOOXIIAHO
BUKOPUCTOBYBaTH 1HXKEHEpPHI METOAM, B TOMY YHUCHI JJIA OLIHIOBAHHS
pe3ynbTaTiB mpoekTyBaHHs Ha etamax JKLI, KOHTpOIO JOCSITHEHHS MOKAa3HUKIB
SAKOCTI Ta METPUYHOTO X aHaNi3y, OIIHKH PU3HUKY 1 CTYINEHS BUKOPHUCTAHHS
TOTOBUX KOMIIOHEHTIB JJisi 3HM)KEHHS BapTOCTI PO3POOKHM HOBOTO IPOEKTY.
OCHOBY 1HKEHEPHHX METOIIB B IIPOrpaMyBaHHI CTAHOBUTbH IJBUIICHHS SIKOCTI,
JUISL IOCATHEHHS SIKOTO c(OpMYBajIKCsl METOAM BU3HAYEHHS BUMOT JI0 SKOCTI,
MIIXOAW JO BHOOPY 1 BIOCKOHAJICHHIO MOJEIICH METPUYHOIO aHaji3y
MOKa3HUKIB SIKOCTI, METOJIM KUIbKICHOTO BHMIPIOBAaHHS MOKAa3HUKIB SIKOCTI Ha
eranax JKII.

['onoBHa ckianoBa SIKOCTI - HAAIMHICTD, K1 NPUILISETHCS BEIMKA yBara
B 00J1acTlI HaJIMHOCTI TEXHIYHHUX 3aCO0IB 1 TUX KPUTUUYHHUX CUCTEM (pEeaslbHOTO
yacy, pajapHi CHCTEMH, CHUCTeMU Oe3rneku Ta iH.). s skux HamilHICTH -
rOJIOBHA I[IbOBA (PYHKI[IS OLIIHKM iX peanizaiii. Ik HacaiA0K, B MpoOiieMaTHili
HaJIIHHOCTI PO3p00JICHO OUIBIIIE COTHI MaTeMaTUYHUX MoJieNield HaJiHHOCTI, 1110
€ (YHKIIISIMHU B TOMUIOK, 110 3anumuincs B [IC, Bij IHTEHCUBHOCTI BIIMOB
abo uvacrotu nosisu AedektiB B [IC. Ha ixHiii OCHOBI BHpPOOJIAE€THCS OIlIHKA
HAJIHOCTI MPOTPAMHOI CUCTEMHU.

VY nporpamMHOMy 3a0€3MeUeHH] € TIOMUJIKA, SKII0 BOHO HE BUKOHYE TOTO,
[0 KOPUCTYBa4 BiJi HHOTO OUiKye. BimMoBa mporpamMHoOro 3abe3nedeHHs - I1e
MIPOSIB IOMHJIKH B HHOMY.

Haniiinicts mporpamMHoro 3a0e3neyeHHs: € MMOBIPHICTH oro poboTu 6e3
BiIMOB TPOTSATOM II€BHOTO IMEPIOly HYacy pPO3PaXxOBYETHCS 3 ypaxyBaHHSIM
BapTOCTI KOKHOI BIIMOBH JIJIsl KOPHUCTYBaya.

B manomy BuUIagKy MaeThCcsl Ha yBasi, IO KOPUCTyBad HE BBEIC B
CUCTEMY JCSIKUIl KOHKpETHUH Halip NaHUX, [0 BUBOAUTH CUCTEMY 3 JIady.
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HaniiiHicTh TakoX HE € BHYTPINIHBOIO BIACTUBICTIO Mporpamu. Bona
0arato B 4OMy MOB'sI3aHA 3 THM, SIK IPOTrpaMa BUKOPUCTOBYETHCH.

Haniiinicte mporpaMHOTO 3a0€3MEYECHHS] CYTTEBO BIIPI3HIETHCS BIT
HaJiiHOCTI amapaTypu. [lporpamMu He 3HONIYIOTBCS, IOJIOMKA TIPOTPAMH
HEMOXJIMBA. TakuM YHWHOM, HAAIMHICTH TPOrpPaMHOrO 3a0e3MeueHHs - €
HACJIIJIOK BUKIIOYCHHSI IOMWJIOK MPOEKTYBaHHS, TOOTO TTOMUJIOK, BHECCHUX B
mpoI1ieci po3poOKH MPOTrPpaMHOTo 3a0e3NeUCHHS.

HaniiiHiCTE € CKJIaT0BOI0 YaCTUHOIO OUIBII 3arajbHOr0 IMOHSITTS - SKOCTI.
SkicHa mporpama, HalpuKiIaa, He TIIbKU HajllHA, aje 1 KOMIIaKTHA, CyMiCHA 3
IHIMMU TIporpamMaMu, e()eKTHBHA, 3py4YHAa B CYIPOBOII, ITUIKOM 3pO3yMina.
MoskHa pojaTv: TporpamMa TOBHHHA OyTH pO3pOo0JIeHa B CTPOK 1 B Mekax
O¥OHKETHOT BapTOCTI.

Cepen iHIMMX XapaKTEPUCTHK SIKOCTI TpOrpaM HAMIHHICTH CTOITh Ha
MepIIOMy MICIi, 1 TOMY TIOJAJbII THUTAHHS PO3POOKH IMPOTPaMHOTO
3a0€3MeUYCHHS] PO3TIISIAIOTHCS Yepe3 MPU3MYy HaIIHHOCTI.

4.2 3abe3ne4eHHs IKOCTI IPOrPAMHUX MPOTIYKTIB

SIxicTh mpOrpamMHOro MPOAYKTY BHU3HAYAETHCS 32 KUIBKOMA KPUTEPISMHU.
SxicHUM TporpaMHUIl TPOIYKT IMOBUHEH BIANOBIAATH (YHKIIIOHATBHUM 1
He(DYHKIIIOHAJIbHUM BUMOTAM, BIJNOBIAHO /0 SKUX BIH CTBOPIOBABCS, MaTH
IIHHICTb JIJ1s1 613HECY, BIAMOBIIATH OYIKyBaHHIM KOpUcTyBayiB [37].

B xuTTEBOMY UK YIPaBIiHHS JTOJAaTKAMH SKICTh Ma€ BIJICTE)KYBATHUCS
Ha BCiX eramax >kurreBoro Iwknay I[13. Bono mnouwmnae QopmyBaTucs 3
BU3HAUCHHS HEOOXiTHUX BUMOTr. [Ipu 3aBnaHHI BUMOTI HEOOXITHO BKa3yBaTH
OakaHy (YyHKIIIOHAJIBHICTB 1 CIIOCOOU MEPEBIPKHU 1i JOCATHEHHS.

SkicHuii TnporpaMHUN TMPOJYKT MATH BHCOKY CIIOXKUBYY SIKICTb,
HE3aJIEKHO Bl cepu 3aCTOCYBAaHHS: BHYTPILUIHE BUKOPUCTAHHS PO3POOHHUKOM,
0i3HeC, HayKa Ta OCBiTa, MEIHUIIMHA, KOMEPIIHI Mpojaxi, couiaibHa cdepa,
po3Baru, BeO 1 1H. /g KopucTyBaya MpPOrpaMHHUA MPOAYKT MOBHHEH
3aJI0BOJIBHSTH MIEBHUM PiBEHb HOTO NOTPED.

Sxicts [13 - 11e BIZHOCHE MOHSATTS, SIKE MA€ CEHC TIIbKU MPH BpaxyBaHH1
pealbHUX YMOB HOTO 3aCTOCYBaHHS, TOMY BHUMOTH, IO TPEI'SBISIIOTHCA [0
SIKOCTI, CTaBJISATHCS BIAMOBIIHO IO YMOB 1 KOHKPETHOI 00J1acTi X 3aCTOCYBaHHSI.
BoHa xapaktepusyeTbcs TphOMa aCMEKTaMH: SIKICTb MPOTPAMHOTO TMPOIYKTY,
skicThb nporeciB XK1 i axicTh cynpoBoay abo BripoBapkeHHs (puc. 4.1).
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SIxicTe mponecy SAKICTh NPOAYKTY SKicTb CYIIPOBOJLY

TMponecn KI :: > [Tporpamunii :> Edexr Bix
HPOAYKT BrpoBakeHHs 113

Pucynok 4.1. ACreKTH SKOCTI IPOTPaMHOTO MPOIAYKTY

Acniext, noB'szanuit 3 npouecamu JKII, Bu3Havyae ctyminp Gopmanizaiiii,
noctoBipHocTi camux mpoueciB KI[ po3pobku I13, a Takoxxk mnepeBipku Ta
3aTBEP/KEHHS MPOMIKHUX PE3yJbTaTiB Ha IuX mporecax. [lomyk 1 ycyHeHHS
MOMHIJIOK B TOTOBOMY 13 TIpOBOIUTHCS METOaMU TECTYBAHHS, SKI 3HIKYIOTh
KUIBKICTh MOMUJIOK 1 MIABHUINYIOTh SIKICTh IIBOTO MPOIYKTY.

SIKiCTh TPOAYKTY JOCSATAETHCS MPOLEAypaMH KOHTPOIIO IMPOMIKHHIX
poAyKTiB Ha mporecax JKII, mepeBipkoro iX Ha JOCATHEHHS HEOOX1THOI SKOCTI,
a TaKOXX METOJaMH CyHpoBOAYy TpoaykTy. EdexkT Big BHpoBaKEHHS
IpOrpaMHUX 3aco0iB B 3HAYHIA MIpl 3aJIEKUTh BiJ 3HAHb OOCIYTOBYHOUOIO
nepcoHany QyHKIINA TPOIYKTY 1 MPABUII iX BUKOHAHHS.

[ToHsATTS SKOCTI Mae pi3HI 1HTEpHpeTalii 3ajeXHO BiJ KOHKPETHOT
MPOrpaMHOi CUCTEMH 1 BUMOT JI0 Hei.

Mopguensb sixocti [10O mae HacTynH1 YOTUPH PiBHI MIPEACTABICHHS.

Ilepwiuii pisenv BINNOBIIA€ BU3HAYCHHIO XapaKTEPUCTUK (ITOKA3HUKIB)
sxocti 10, kokHa 3 AKUX BigoOpa)xkac OKpeMy TOUYKY 30py KOPHUCTyBada Ha
skicTh. Bianosigno mo cranmapty ISO/IEC 9126 [23] B Moaenb SAKOCTI BXOJIUTH
IIICTh XapaKTEPUCTUK a00 MIICTh MOKA3HUKIB SKOCTI:

* ¢ynkuioHanpHICTh (functionality);

* HasiiHIcTh (realibility);

= 3pyyHicTh (usability);

= edekTuBHICTH (efficiency);

" CYNpOBOJXKYBaHICTh (maitainnability);
" nepeHocuMicTh (portability).

PosrnsiueMo neranpHile nepeniuyeHHl BUILE TOKA3HUKHU SKOCTI.

@yukyionanvuicms — 1e 31aTHICTh [13 B MeBHMX yMoOBaxX BHUPINIYBaTH
3amayi, mMoTpiOHI KopucTtyBauaM. Busnauae, mo came poouts 13, saxi 3amadi
BOHO BUPIIIIYE.

Cama QOyHKIIIOHATIBHICTh BKJIIOYA€ B c€0€ HACTYIHI MOKA3HUKH:

* (yHKUIOHATbHA MpUAATHICTH (suitability), TOOTO 3mATHICTH
BUpILITYBaTH NOTPIOHMI Hab1p 3a1ay;

" TOYHICTH (accuracy) - 3JaTHICTb BUJIABATH MOTPIOHI pe3yIbTaTH,

" 37aTHICTH A0 B3aemojii (interoperability) 3 moTpiOHMM HabopoM
1HIIINX CUCTEM,

78



BinmoBigHicTh [13 cranmapTam 1 mpaBmiam (compliance), HassBHUM
IHIyCTpiaJTbHUM CTaHJIApTaM, HOPMATUBHUM 1 3aKOHOJaBYUM
aKTaM, 1HIIUM PETYJIOI0YNM HOpMaM;

3aXMINCHICT,  (Security), a caMme 3JaTHICTh  3amooiraTu
HeaBTOpu30BaHOMY (0€3 BKa3iBKH OCOOM, IO HAMATa€eThCs HOTO
3MIACHUTH) 1 HE03BOJICHOMY JIOCTYIY JIO IaHUX 1 TIPOTPaM.

3pyunicms euxkopucmanns (usability) abo npaxmuunicms po3yMI€ThCS SIK
3natHicTh 113 OyTu 3pydyHUM y HaBUaHHI Ta BUKOPUCTaHHI, a TakoX OyTH
NpUBAOIMBUM JJIi KOPHUCTYBauiB. 3pyuHicms eukopucmarnHa (usability) abo
npakmuyHicmos BKIIOYA€E B ceOe HACTYIHI aTpUOyTH:

3po3ymimicTh (understandability) - moka3HUK, 3BOPOTHUN 10
3yCWJb, SKI 3aTpadyaroThCid KOPHUCTyBauyaMW HA CIHPUAHSITTS
OCHOBHHMX TMOHATh II3 Ta ycCBiZOMJIEHHS X 3aCTOCOBHOCTI JIJIf
pO3B'sI3aHHS CBOIX 3a/a4;

3pyuHicTh HaBuaHHs (learnability) - TmOKa3HHMK, 3BOPOTHHUH
3YCHJUISAM, 3aTpadyBaHUM KOPHUCTyBa4aMH Ha HaBYAHHS POOOTI 3
I13;

3py4HICTb poOoTH (operability) - moka3HUK, 3BOPOTHUHN 3yCHILISM,
0 BUTPAYalOTh KOPUCTYBayl MpPHU PO3B'SI3aHHS CBOIX 3aJad 3a
nornomororo 113;

npuBaOIMBICTh (attractiveness), ToOTO 3aatHicTh [I3 OyTH
PUBAOJIMBUM JJI1 KOPUCTYBAYiB;

BIJINOBIJIHICTh CTAaHJApTaM 3pYYHOCTI BUKOpHUCTaHHS (usability
compliance).

JIBa octanHi atpuOyTH Oynu noAaHi 10 1boro cnucky B 2001 poti.

IIpooykmuenicms (efficiency) abo eghexmuenicms — 11e 3qaTHICTH 113 IpU
3aJlaHUX yMOBax 3a0e3reuyBaTh HEOOXIJHY Mpale3aTHICTh 3 ypaxXyBaHHAM
pecypciB, ki Oyiau sl HbOTO BUALICHI. MOXHA BUBHAUMUTH 1i 1 SIK BITHOIICHHSI
pe3ynbpTaTiB, OJep)KyBaHUX 3a jgomomoror II3, mo 3aTpadyBaHuMx Ha 1€
pecypciB ycix TumiB. [lo ckinany IIpooykmusrnocmi BXOASTh HACTYITHI aTpUOyTH:

yacoBa eQekTuBHICTh (time behaviour), To6TO 3maTHicTh [I3
BUJIABaTH OYIKYBaHI pe3ylbTaTH, a TaKoX 3abe3nedyBaTH
nepeaady HeoOXiqHOTO 00'eMy TaHUX 3a BiJIBEJICHUH Jac;
edeKTUBHICTh BUKOPUCTAaHHS pecypciB (resource utilisation), a
came 37aTHICTh BHUPINIyBAaTH MOTPIOHI 3adadi 3 BUKOPUCTAHHSIM
BU3HAYCHUX 00'€MIB pEeCypCiB BU3HAYEHUX BUIIB (HANPUKIA],
OlepaTMBHA ¥ JOBTOCTPOKOBA TaM'siTh, MEPEXKHI 3'€HaHHS,
IPUCTPOI BBOJY Ta BUBOY Ta 1H.);

BIJIMOBIJIHICTh ~ CTaHJAApTaM  MHPOAYKTHUBHOCTI (efficiency
compliance) - atpubyt goxanuii B 2001 pori.

3pyunicms cynposody (maintainability) o3Haudae 3pydHICTh MPOBEICHHS
BCIX BU/[IIB JIISJTBHOCTI, MOB'SI3aHUX 13 CYIIPOBOJIOM MPOIrpaM, BKIIOYAE B cede:
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* anami3oBaHicTh (analyzability) abo 3py4HICTs IPOBEICHHS aHAIIZY
MIOMUJIOK, Je(EeKTiB 1 HEIOdIKIB, a TaKOX 3PY4YHICTh aHalli3y
HEOOX1IHOCTI 3MIH 1 TX MOYKJIMBUX HACIIIKIB,

" 3py4HICTh BHEceHHs 3MiH (changeability) - 1e moOKa3HUK,
3BOPOTHHI TPYJIOBUM BUTPAaTaM Ha BUKOHAHHS HEOOX1THUX 3MiH.

= craluIpHICTH  (stability) - mMOKa3HUK, 3BOPOTHUNA  PHU3UKY
BUHUKHEHHSI HECHOJIBaHUX €(EeKTiB MPU BHECEHHI HEOOX1THHX
3MiH;

® 3py4HICTh IepeBipku (testability) - 1€ MOKa3HUK, 3BOPOTHHIA
TPYJOBUM BHUTpaTaM Ha MPOBEACHHS TECTYBAHHS 1 1HIIMX BUJIB
MEepeBIpKH TOTO, IO BHECEHI 3MIHM MPUBEIH 70 OakaHUX
PE3YINIbTATIB,
*  BIANOBIAHICTH CTaHJIAPTaM 3PYUHOCTI CyNpoBoAy (maintainability
compliance) - atpuOyT mouaB BpaxoByBaTuch 3 2001 poky.
llepenocumicmes  (portability), a came 3marHicTh [I3 30epiratu
Mpale3aTHICTh IPU MEPEHECEHHI 3 OJHOT0 OTOYEHHS B IHINE, BKJIIOYAIOUU
OopraHizailiiiHi, amapaTtHi W TporpaMHi acmnekTu oToueHHs. Jlo arpulyTiB
llepenocumocmi HanexaTh:
» ananrtoBaHicTh (adaptability) - 3marnicts [13 mpucTocoByBatucs
JI0 PI3HOTO OTOYCHHsS 0€3 MPOBEACHHS IS IIbOTO BIAMOBIIHUX
T, KpiM TUX, 0 OyJId 3a37aJIeTib nepe0adeHi,
* 3pyyHicTh ycraHoBkH (installability) - 3mataicte I13 Oytm
BCTAHOBJICHUM a00 PO3TOPHYTUM Y BU3HAYEHOMY OTOYECHHI;
" 3JaTHICTH JI0 CIIBICHYBaHHS (coexistence) 3 iHIIMMU MpoTrpaMaMu
y 3araJIbHOMY OTOYEHHI, MOJLJISYN 3 HUMHU PECYPCH.
= 3py4uHicTb 3aMinH (replaceability) inmoro 113 manuMm, MOXKIUBICTD
3acTocyBaHHs JaHoro 113 3amicTh IHIIMX OPOrpaMHUX CUCTEM IS
BUPILIEHHS TUX K€ 3a/1ay y IEBHOMY OTOYEHH];
"  BIJNOBIAHICTH CTaHJapTam MePEHOCHUMOCTI (portability
compliance). Lleit atpubyT gomanwuii B 2001 pori.

Jpyeomy piento BIANOBIOAIOTH aTpUOYTH I KOXHOI XapaKTEPUCTHKHU
SKOCT1, SIKI JETaNi3ylOTh PI3HI acCMeKTH KOHKPETHOI XapakTepucTuku. Habip
aTpuOyTIB XapaKTEPUCTUK SKOCTI BUKOPUCTOBYETHCS MPHU OIIHII SKOCTI.

Tpemiu pigenv TpU3HAYCHUUN JJI1 BUMIPIOBAHHS SKOCTI 3a JOTIOMOTOIO
METPHK, KO’KHA 3 HUX BiAnoBigHo 10 ctanaapty ISO/IEC 9126 BusHauaeThes sK
KOMOIHAIlisT METOJY BUMIPIOBaHHS aTpuOyTa 1 IIKadd BUMIPIOBAHHS 3HAYCHD
atpuOyTiB. Jlna ominku arpuOyTiB sikocTi Ha etamax JKI[ (mpum mepersmi
JIOKyMEHTallli, porpam 1 pe3ynbTaTiB TE€CTYBAHHS nporpam)
BUKOPHCTOBYIOTBCS METPHUKH 3 3aJaHOI0 OI[IHHOIO Barow IS HiBEIIOBAHHS
pe3ynbTaTiB METPUYHOTO aHalI3y CYKYITHUX aTpUOyTIB KOHKPETHOTO MOKa3HUKA
1 SIKOCTI B LIJIOMY. ATpUOYT SIKOCTI BU3HAYAETHCS 3a JOMOMOTIOI0 OJHIET abo
JEK1TbKOX METOAMK OIIHKHK Ha eTtamnax JKII 1 Ha 3aBepiaJbHOMY eTari po3poOKH
I10.
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Yemeepmuii pieenv - 1€ OIIHOYHHMA €JIEMEHT METPHUKHU (Bara), sSKUi
BUKOPUCTOBYETHCS JUIsI OIIIHKA KUTBKICHOTO a00 SIKICHOTO 3HAY€HHS OKPEMOTO
atpuOyTa mokasHuka [10. 3amexHo Bix mpu3HAYCHHS, OCOOIMBOCTEH 1 YMOB
cynpoBoay 113 BuOMparOThCs HAMOUIBII Ba)KIMBI XapaKTEPUCTUKH SKOCTI 1 iX
aTpuoyTH (puc. 4.1).

Bubpani atpubytu 1 iX mOpiopuUTeTH BITOOpaKAIOTHCS Yy BUMOrax Ha
pO3poOKy cucteM ab0 BUKOPUCTOBYETHCS BIAMOBIIHI MPIOPUTETH €TajI0OHA KJ1acy
I1O, no sixoro ne 113 HaNEKUTE.

OxkpiM TEXHIYHOI TOYKH 30py Ha sKICTh I13, € Takox OIliHKa SIKOCTI 3
Mo3ullli 3BUYaifHOTO KopucTyBaya. JIJist IbOT0 acleKTy sIKOCTI BUKOPUCTOBYIOTh
aHTIINCBEKUHN TepMiH «usability».

JIJ1s1 OIIHKH IThOTO aCTIEKTY SIKOCTI BUKOPUCTOBYIOTHCS TBEPKCHHS:

= iHTep(deiic KopucTyBaya IHTYITUBHO 3PO3yMIIUM;

"  JIeTK€ BUKOHAHHS MPOCTUX YU HAUOLIBII MOMIMPEHUX OIepalliif;

" JIeTKEe BUKOHAHHS CKJIQTHUX OTeparliii;

= 3PO3yMLII MOBIJIOMJICHHS PO ITIOMHIIKH,

" [porpaMa 3aBXJM TMOBHHHA TOBOAUTH ce0€ BIAMOBIIHO [0
OUIKYBaHb KOPHCTYBAua,;

®  HasABHICTH JOKyMeHTals 1o 113 Ta i moBHOTA;

" iHTepdeiic KopucTyBaya caMo-I0KyMEHTYIOUUH;

"  3aTPUMKH BIAMOBI/II BiI MPOTPaAMU € TPUUHITHUMHU.

4.3. MeTosii KOHTPOJTIO SIKOCTI

JI71s1 KOHTPOJTIO SIKOCT1 CUCTEMH, JIJIsl BU3HAYEHHS HAA1WHOCTI IpOTrpaMH, it
3pYYHOCTI y B)KMBaHHI BUKOPUCTOBYIOTHCS MPOIECH BepHUQIKallil Ta Baialii.

Bepudikamis no3nayae mnepeBipky Toro, mo II3 po3pobieno y
BIIMOBIHOCTI 3 yciMa BUMOTaMH JI0 HbOTO a0o 1[0 YEpProBUil eTam po3poOKu
BUKOHAHUM BIAMOBIAHO 1O OOMEXEHb, CPOPMYJIbOBAHUMH Ha MOMEPEaHIX
eTamnax.

Baminanis - ue mepeBipka TOro, IO caM MNPOAYKT MpaBUIbHUM, TOOTO
MIJTBEPPKEHHS. TOTO, IO BiH JIHCHO 3aJIOBOJIbHSIE BHMOTaM 1 OYiKyBaHHSM
KOPHUCTYBayiB, 3aMOBHHUKIB Ta 1HIIMX 3aI[IKABJICHUX CTOPIH.

EdexTuBHicTh Bepudikarii Ta Bamiaaiii, sk 1 eheKTuBHICTb po3poOku 13
B IUJIOMY 3aJ€XKHUTh BiJ] TOYHOCTI 1 KOPEKTHOCTI (hOpMyIIOBaHHS BHMOT IO
IIPOrPAMHOTO MPOAYKTY.

OcHOBOIO OyIb-IKOi CHUCTEMH 3a0€3MEUCHHsI SIKOCTI € METOAM HOTO
3a0e3MeueHHs 1 KOHTpoJr0. Meroau 3abe3nedeHHst SKoCTi [24] € TeXHIKH, 110
rapaHTyOTh JOCSITHEHHS MEBHUX MOKA3HUKIB SKOCTI MPH 1X 3aCTOCYBaHHI.

MeTtoau KOHTPOJIIO SKOCTI MpU3HAYEHI JJISl TOTO, 1100 MepEeKOHATUCS, IO
neBHi xapaktepucTuku sikocti [13 pocarnyti. Cami mo coOi BOHM HE MOXKYTb
JIOTIOMOI'TH iX JOCSTHEHHSI, BOHM JIMILE JOMOMAaratoTh BU3HAYUTH, YU BJAJIOCH
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OTpUMATH B PE3yibTaTi T€, IO XOTUIOCS, YW Hi, a TaKOXX 3HAWUTH MOMUJIIKH,
nedeKTH 1 BIAXUICHHS BiJl BUMOT.

Kracu MeToziB KOHTPOIIIO SKOCTI MIPEICTABICHO HIDKYE:

Meronau 1 TEXHIKH, TIOB's13aH1 3'1CyBaHHIM BiacTuBOCTew [13 mix vac fioro
pobotu. lle, mepin 3a Bce, BCi BUAM TECTYBAaHHSA, a TaK0X MPOQUIIOBAHHA 1
BUMIp KUIBKICHUX TOKa3HHUKIB SKOCTI, sIKI MO’KHA BU3HAUUTH 3a pe3yJibTaTaMu
pobotu IIO - edexTUBHOCTI 3a YacoM 1 IHIIMM pecypcaM, HaJIHHOCTI,
JIOCTYITHOCTI Ta 1H.

MeTtonu 1 TEXHIKHM, IOB'S3aHI 3 BHU3HAYEHHSIM IIOKA3HUKIB SKOCTI Ha
oCcHOBI cuMytsIli podotu 113 3a momomororw mojenel pizHoro poay. Jlo 1msoro
BUJIY BIJIHOCATHCS TepeBipka Ha Mojensiax (model checking), a Takox
MPOTOTUINYBaHHS (MaKETyBaHHS), BUKOPUCTAHE NJISl OIIHKU SKOCTI TMPHHHITHX
pIlIEHb.

Meronu 1 TEXHIKM, NpHU3HA4YeHI U1  BHUSBIEHHSA  IOPYLIEHb
dbopmaiizoBaHuX IpaBuil NOOYA0BH BUXIIHOTO Koy 13, mpoekTHHUx Mozenei i
noKyMeHTali. Jlo MeToJliB Takoro pojay BIAHOCHTHCS 1HCIEKTYBaHHS KOIY, IO
NOJIATa€e B LLJIECIIPIMOBAHOMY IMOIIYKY NMEBHUX J1€(PEKTIB 1 MOPYIIEHb BUMOT B
KO/l Ha OCHOBI HaOOpy 11a0JI0HIB, aBBTOMAaTU30BaHI METO/IM MOLIYKY MOMUJIOK B
KO/, K1 0a3yl0ThCsl Ha MOro 1HTEpHpeTallii, METOIU MEPEeBIPKU JTOKyMEHTAITl]
Ha y3ro/KCHICTD 1 BIATIOBIHICTh CTaHAapTaM.

Meroau 1 TeXHIKM, TMOB'A3aHI 31 3BUYAWHUM abo ¢opMali3oBaHUM
aHaII30M TMPOEKTHOI JOKYMEHTallli Ta BUXIJHOTO KOJYy HJis BHUSIBIEHHS iX
BiactuBocTel. Jlo 11i€l rpymnu Halle)KaTh YMCICHHI METOJU aHaJi3y apXiTEKTypH
[13, mpo siki mige MoBa B HACTYIHIN JIEKINi, MeTOAN (HOPMaATBHOTO JTOBEICHHS
BrnactuBoctedl 110 1 ¢opmanbHOro aHamizy e(QeKTUBHOCTI 3aCTOCOBYBAHMX
AJITOPUTMIB.
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5. HOMMWJIKHA ITPU PO3POBLI ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

[cHYIOTH Pi3HI THIHM TPOTPAMHUX MOMIJIOK, SIKI MOXYTh BUHHKATH Ha
eTari po3poOKH MporpaMHOro 3abe3IleueHHs 1 KOXKEH IPOrpaMicT IOBHUHCH
3HaTU Npo HuX. [loMuiIKu mporpamyBaHHs OLIBII BiTOMI SIK «Oarmy.

ITo Mipi po3mOBCIOKEHHS HUGPOBUX MPUCTPOIB Oarm Bce TIIIHMOIIE
MPOHUKAIOTh B Halie XUTTA. BOHM OTOUYIOTH HAcC BCIOAM - Ha MOOUIBHUX
tenedoHax, y moOyTOBiM TeXHiIll, B aBTOMOOUIAX. AJle 3a3Buyail Oarm He
MIPUHOCATH HISKOI IIKOJM, KpIM MOpasibHOI. AJie OyBae 1 Mo-iHIIOMY, KOJIK Oar
BUKJIMKA€E BEINYE3HI (PIHAHCOB1 BTPATH 1 HABITh 3a0Mpa€ JTIOICHKI KUTTSI

Tepmin «Oary 3a3BU4ail BXKMBAETHCS CTOCOBHO MOMUJIOK, SIK1 TIPOSIBIISIOTH
ceOe Ha cramii poOOTHM MporpamMu, Ha BIAMIHY, HAIPHUKIAJ, BiJ ITOMHUJIOK
MPOEKTyBaHHSA a00 CHHTAKCUYHHUX ITOMUJIOK. 3BIT, IO MICTUTH 1HGOPMAIIiO TIPO
0ar TakoX Ha3MBaIOTh 3BITOM IIPO MOMMJIKY a00 3BITOM IIpO MpoOjaeMy (aHII.
bug report). 3BIT IIpo KpUTHUYHY ITpoOIEMy (aHTJ. crash), 1110 BUKIHMKA€E aBapiiiHe
3aBEpIICHHS POrpaMu, HA3UBAIOTh Kpell-pernopTom (anri. crash report). Jlure
OJTHAa MOXKJIMBICTb, 3aJIMIIICHA B KOJII OMEPAIlIiHOI CUCTEMH, MOXE 3a0€3IECUNTH
TOYKY BXOY JUISI XaKePiB, sIKi MOKYTh BHKOPHCTOBYBATH ITI0 YPa3IUBICTh.

5.1 TumoBi MOMUIIKK B IpoOTrpamMax

ITomunkamu B II3 € Bcl MOXINWBI  HEBIAMOBIAHOCTI  MDK
XapaKTEPUCTHUKAMU HOTO SKOCTI, IO JEMOHCTPYIOThCA, 1 C(HOPMYyIbOBAHUMHU
a00 TaKMMH, SIK1 BIJIMOBIIaI0Th BHUMOTaM 1 O4IKyBaHHSIM KOPHUCTYBayiB.

B aHrnomoBHi#l niTepaTypl BHUKOPHUCTOBYETHCS KiJIbKa TEPMiHIB, 4acTO
OJTHAKOBO IO MEPEBOJIATH K «IIOMUJIKA» Ha YKPATHCHKY MOBY':

» defect - wHaiiOinpmn 3aranpbHEe TOPYIICHHS OYAb-IKHX BHMOT a0o0
OUiKyBaHb, HE OOOB'I3KOBO BHUABIISETHCA 30BHI (40 AEPEKTIB BITHOCATHCS 1
MOPYIIEHHS CTAaHAAPTIB KOJIYBaHHS, HEJJOCTATHS THYYKICTh CUCTEMHU Ta 1H.);

» failure - cmocrepexxyBaHe TOPYIICHHS BUMOT, IO BUSIBJISETHCS TPH
AKOMYCh peaiabHOMy cueHapii pobotu I13. lle MoxHa Ha3BaTh MNPOSBOM
MOMMJIKY;

» fault - momunka B Koxi MporpaMu, MmO BUKJIMKAE TMOPYIICHHS BHMOT
npu poOoti (failures), Te wmicre, ske Tpeba BUIPABUTH. XoOdYa 1€ TIOHSTTS
BHUKOPHCTOBYETHCS JIOCHTh YacTO, BOHO HE IIJIKOM YITKE, OCKUIBKH IS
YCYHEHHS MOPYIICHHS MOKHA BHUIIPABUTH MporpaMmy B Aekuibkox Micusax. [o
came TpeOa BUIPABIISATH, 3AJICKUTH B/l JOAATKOBUX YMOB, BUKOHAHHS SIKMX MU
X04eMO TpU I[HOMY 3a0€3MEeYUTH, XO0Ya B JCSIKUX CHUTYallisX HaKIaICHHS
JI0JIATKOBUX OOMEXXEHb HE YCYBa€ HEOJIHO3HAYHICTD;

* eIror - BUKOPUCTOBYETHCS B JBOX CeHcax. llepmmii - 1e moMuika B
MEHTaJbHIA MOl MPOorpamMicTa, MOMUJIKA B MOr0 MIpKYBaHHSX PO Mporpamy,
sKa 3MyIlIye Horo pooutu nommiku B Kozl (faults). Lle momunka, siky 3pobuna
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JIOMHA B CBOEMY PO3YMiHHI BJIACTUBOCTEH mporpamu. Jpyruii ceHc - 11
HEKOPEKTHI 3HAYCHHS JaHUX (BUXIIHUX a00 BHYTPIIIHIX), SKi BUHHKAIOTH TPU
IIOMUJIKAX B pOOOTI IpOrpamu.

i MOHATTS NEIKUM YUHOM TIOB'SI3aH1 3 OCHOBHUMH JDKEPEIIAMH TTOMUJIOK.
Ockitbku Tipu po3po0Ili mporpaM HEOOXITHO CHOYaTKy 3pO3YyMITH 3aaady,
MOTIM TIPUAYyMaTH 1i PIIICHHS 1 3aKOAyBaTH MOT0 y BHUIJIAJII BJIACHOI MPOTrpaMH,
MO>KHA BU3HAYUTHU TPU OCHOBHI JKepesia TOMUIIOK.

* Henpasunvne po3yminusa 3a60ams.

Jly’ke 4acTo JIou He po3yMiloTh, IO iM HaMararOThCs CKa3aTH 1HIIIL.

Takox 1 po3pobHuku I13 He 3aBXKaU PO3yMilOTh, 11O came MOTPIOHO

3poOUTH. [HIIUM HKEpeoM HEPO3yMIHHS CIYrye 1 HOro BIJICYTHICTh Y

KOPUCTYBaYiB 1 3aMOBHHUKIB - JIOCUTh YacTO BOHU MOXYTh IPOCHTH

3pOOUTH TPOXH HE Te, MO0 iM JdilicHO moTpioHO. s 3amoOiraHHs

HEMPaBUJILHOTO PO3YMIHHS 3aBJaHb TMPOTPAMHOI CHCTEMHU CIYKUTh

aHaJIl3 MpeIMETHOI 001acTI.

* Henpasunvne piwienns 3a0ay.

Haituacrtime, HaBiTh NPaBUIBHO 3pO3YMIBIIM, IO caMe MOTPIOHO

3p0O0UTH, pO3POOHUKHN BUOUPAIOTH HEMPABWIBHUI MIAXIJT A0 TOTO, K 1€

pooutu. OOpaHi pillIeHHd MOXYTh 3a0€3MeuyBaTH JIMIIE JIESIKI 3

HEOOX1THMX BJIACTUBOCTEH, BOHM MOXYTh A00pe MiAXOIWUTH IS JTaHOi

3a/1aul B TEOpii, ajie MOraHO MpaIfOBaTH Ha MPaKTUIll, B KOHKPETHHUX

oOcTraBUHaX, B SIKUX MOBUHHO Oyne mpamoBatu [10. Jomomortu y

BUOOpI MPaBWIBLHOTO PIIICHHS MOXE peTeNbHUN aHami3 Horo 1

aJIbTEPHATUBHUX PIIICHh HA MPEAMET BIAMOBIIHOCTI BCIM BHMOTaM,

MiATPUMaHHS TOCTIHHOTO 3B'SA3KYy 3 KOPUCTYBauaMH Ta 3aMOBHHUKAMH,

HaJaHHs iM HeoOXigHoi 1H(opmalii npo oOpaHl pillleHHS Ta ix

MPOTOTUIIM, aHAII3 NPUIATHOCTI OOpaHMX PIlIEHb JJIs pOOOTH B TOMY

KOHTEKCTI, B SIKOMY BOHH OyIyTh BUKOPHUCTOBYBATHCH.

* Henpaeunvne nepenecenns piuiens y Koo.

Marouu BipHE pillIeHHsS 3aBllaHHs, sIKe OyJIO MPaBWIHHO 3PO3yMiJe,

JIOAM 3J1aTHI 3pOOUTH JOCUTH 0OaraTto MOMUJIOK MPU BTIIEHHI ITUX

pimenb. KopekTHOMY MpeNCTaBICHHIO PIIEHb B KOl MOXYTh

NEPeIIKOIUTH SIK  3BMYaliHI TOMWIKH, TakK 1 3a0yJIbKyBaTiCTh

nporpamicta abo oro HeOaKaHHS BIIMOBUTHUCS BiJl 3BUUHUX MTPUIOMIB,

SK1 HE JTAFOTh MOXKJIMBOCTI aKypaTHO 3aMucaTH MPUUHATE PIIICHHS.

[Ilo crocyeTbcs NEAKUX BUIIB THUIOBUX TOMHUJIOK, SIKHX MOXE
MPUIYCTUTUCH PO3POOHUK MPOTPAMHU, TO BOHU MOXKYTh OyTH TaKUMHU:

1) esubpanuii wuesipnuti arecopumm (HAOPHKIAA, IS YHCEIBLHOTO
pPO3B’sA3aHHSI CUCTEM JIIHIMHUX alreOpaiyHuX pIBHSAHb ICHYIOTh Pi3HI METO[IH,
30kpema, Meto ['aycca, metona 3eiiaens, Metoa nporodku i T.4. i Metonu €
aHAJIOTTYHUMU TIPY BUKOHAHHI MEBHUX (CBOIX JJIsi KOXKHOTO METOJIa) YMOB, SIKI
HAKJIQJalOThCsl Ha CHUCTEMY PIBHSHB, 1 Iiel ¢dakT 00O0B’S3KOBO HEOOX1JTHO
BpPaxOBYBATH MPU BUOOPI METO/A B KOKHOMY KOHKPETHOMY BUIIAJKY);
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2) nomunku  ananizy  (HEBIpHE TNPOTPaMyBaHHS  IPABHILHOTO
aNrOpUTMY);

3) cemanmuuni nomunxku (HaIpHUKIAA, SIKHICh OIEPATOP HACIpaBIl i€
HE 30BCIM Tak, ab0 30BCIM HE Tak, SK Tepemdadae MpOrpamicT) - CMHUCIIOBI
MOMUWJIKH; TIPH HUX TIPOTpaMa «IpaIfioey», ajie Mpaiioe HempaBmwibHO. [lomryk
IUX TIOMHJIOK BIiJOYBA€ThCA 3a JOMOMOTOI0 JIOTIYHOTO aHajli3y poOoTH
IIpoTpaMHu 1 i TECTyBaHHS,

4) nomunku npu euxowmamHi onepayii (HAIPHUKIAA, MOILI Ha HYIb,
BTpaTa TOYHOCTI, BUX1J] 32 MEX1 TUIY JIaHUX);

5) nomunxu Oanux (HampUKIIaa, CAMBOJIBHI 3aMIiCTh YUCIIOBHUX );

6) neiniyianizosani 3minui; 3MiHHI 0€3 MOYATKOBHX 3HA4YCHb — YacTa
IIOMUJIKA B IIpOorpamMax, SKy BaKko 3HaiTu debugger’om, OCKiIbKH OCTaHHIM
SAKpa3 MOKe MPOiHILIaII3yBaTU 3MIHHY;

7) nempoiniyianizoéamni 6xasieHuKu, siKi BHKOPUCTOBYIOTHCS TaK, Haue
BOHM aJIpeCylOTh JWHAMIYHI 3MIHHI, MOXXYTbh IPHUBECTH 10 TSHKKHX HACIIIKIB
JUTSL TIPOTPaMU;

8) inoekcayis 3 euxooom 3a medxci macugy, TOOTO BHKOPHUCTAHHS SK
CJIEMCHTIB MAaCHBY 3MIHHHX, 10 3HAXOAATHCS 11032 HOTO MEXKaMHU;

9) nenepedbaueni ocobausi sunadku 6600y-6us00y — HANIPHUKIIAI, KOJIH
HEe 00pOOJSETHCS CUTHAN KIHIIS (aidiy.

[ sKImO mNpo CHUHTAKCHUYHI TOMUWIKU MIKIYETbCS KOMIIUIATOP, TO
MIOMWIKH, TIEpeIideH] BUIIE, MOXKYTh OyTH BUSBIICHI JIUIIIEC HA €Talll TeCTyBaHHS.

3anexxHo Bij ertamy po3poOku [I3, HA SKOMY BHUSABISETHCS TOMMIIKA
BUJIUISIFOTD:

CUHTAaKCH4YHI TOMHUJIKHA (pO3MI3HAIOTECA TPAHCIATOPOM 1 POOIISTH
KOMMUIAIII0 HEMOXJIMBOIO) - HAMpPHUKIIAJ, BIJICYTHICTH a00 HEBIAMOBIIHICTH
BIJIKDUTHX 1 3aKpPUTHUX Ty>KOK. CHHTAKCUYHI1 MOMUJIKU - 116 TOMWJIKM B 3aIHCI
KOHCTPYKII MOBM IporpamyBaHHsl (4Mcel, 3MIHHUX, (YHKIIH, BUpa3iB,
omepaTopiB, MITOK, MIANPOTpamM); 1€ MOMWIKH, TOB'sI3aHI 3 HEMPaBWIHLHUM
3MICTOM [I1{ 1 BUKOPUCTAHHSM HETIPUITYCTUMHUX 3HAYEHb BEJIMYNH;

Monepe/KeHHs1 (warnings) KOMIUISITOpa - HalpUKIAJ, BUKOPUCTAHHS
HEIHII1aJ1130BaHol 3MIHHOI. B 1IbOMY BHUIaJIKy KOMIIISTOP MOXKE MOMITHTH, 110
POrpamicT poOUTH MIOCh HEe3BUYalHE (HMOBIPHO HEBIPHE), 1 MOBIIOMIISE PO
1€, OJTHAK MPOTPAMICT caM MpHUIIMaE PillleHHs ITHOPYBATH MTOBITOMJICHHSI YU Hi;

MOMWJIKM 4Yacy BHUKOHAHHS (MOMWJIKH CEpEJOBHUINA BUKOHAHHS
(RunTime)) - e MNOMWIKH, IO BHHHUKAIOTH IIiJi 4Yac POOOTH MPOTPaMHU.
3a3Buuaii, 1€ BiIOYBAEThCS B TOMY BHUIIAJKY, KOJU IMpOTpaMa HaMaraceThCs
BUKOHATH HENpunycTuMmy omnepauito. [Ipukiagom Takoi HENpUIyCTUMOI
omeparlii € MoALT Ha HYJIb, CMUCJOBI NMOMWJIKH (CEMaHTH4YHI) — HAMpPUKIA],
BITHIMAHHSA 3MIHHHUX 3aMICTh CKJIaJaHHs a00 IIOMMIKA CEerMeHTallll.

ITo po3mipy:

" Ccepio3Hi;
" He3HauHl 0aru;
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3a yacoMm MOsBH:
" TIOCTIMHO, TIPH KOKHOMY 3aITyCKY;
" iHOMI ( «TUTABAOYHIN THII);
" TUIBKM Ha KOMIT'IOTEpl y KIi€HTa (3aJeKUTh BiJ JIOKAIHHHUX
HaJaITyBaHb Y KIII€HTA);
3a MiclieM 1 HalpsIMKOM:
" TIOMHWJIKH KOPUCTYBaJbHULIBKOTO 1HTEpPECy;
" cucTeMu 0OpOoOKH MOMUIIOK;
" TIOMWJIKH, MTOB'sI3aH1 3 TPAaHUYHUMH YMOBAMH;
" TIOMWJIKH OOYMCIICHD;
" TIOMHJIKH YIIPaBJIiHHS MOTOKOM;
" TOMIJIKH 00OpoOKH abo0 1HTEepIpeTallii JaHuX;
"  TIIBUIICHHS HABAaHTAKCHHS;
" [IOMWJIKM KOHTPOJIIO BepCii 1 1IeHTU(IKATOPIB,;
" TIOMWIJIKH TECTYBaHHSI.
3aneXHOo BiJl XapaKTepy MOMWIKH, MPOrPaMH 1 CEPEIOBUINA BUKOHAHHS,
MMOMHJIKA MOYKE TPOSIBIISTUCS Bigpa3y a00 HABIAKU - JIOBTUI Yac 3aJUIIATHCS
HEMOMIYEHO. TakoXX MOMUIIKA MOXE MPOSBIISATUCA Y BUTJISA/II BPA3JIUBOCTI, IO
poOUTH BIPOTIAHUM HECAHKIIIOHOBAHUMN JOCTYI 10 cucTeMu abo DoS-araky.

5.2. JIoriuni MoMUJIKH

JloriyHi MOMUJIKK HE JO3BOJISIOTH MPOTpaMi BUKOHYBATH TepeadavyBaHi
nii. Bam kom Moke KOMITUTIOBATHCS 1 BUKOHYBATHCS 0€3 TIOMHIIOK, ajie
pe3yabTaT oneparlii MoOKe BUSIBUTHCS HECIIO/[IBAHUM 1 HEBIPHUM.

JloriyHi MOMHUIKH MOXYTh B1AOyBaTHCS SIK B KOMIILISATOPAaxX, Tak 1 B
iHTepnperatopa. Ha BIIMIHY B CHUHTaKCMYHUX [OMUJIOK, HIPOrpamMu 3
JIOTIYHUMU BaJlaMH € MPAaBHJIBHUMH IPOrpamMamMu, Xo4ya B OUIBIIOCTI BUIAIKIB
MOBOJISITHCSL HE TaK, SIK 33 {yMaHO CMOYaTKy. [CHyBaHHS JaHOTO BHIY MOMUJIOK
MOB'A3aHO 3 HEMPABWIBHUMH JIISIMU Ha €Tarll NPUUHATTS PIIICHb.

[ToMunkn MOXyTh OyTH MOB'SA3aHI K 3 HAWMPOCTIIIMMU MOMUIIKAMH B
HAIMCaHHI OMEpPaTopiB, TaK 1 B 3alJlyTAaHOMY BUOOpI TUIOK aiaroputmy. IcHye
TAaKO)X Maca I1HIIMX NPUYMH: HEKOPEKTHA NPUBEIEHHS THUIYy, BUKOPHUCTaHHS
3MIHHOi mMO3a HEK 005acTi BUAUMOCTI, BIJICYTHICTH (parmMeHTa Komy 1
MOMHUJIKOBE PO3YMIiHHS PO3poOHUKOM BUMOT [25, 26].

OpmHuM 13 crOco01B MOMTYKY ITLOTO TUITY IOMUJIKUA € PO3APYKIBKA CIIHCKY
3MIHHUX B mporpami (y 30BHIIIHIN (aitn abo Ha ekpaH). Xoda Iiel crmocid He
Ipaitoe, SKIO MOMUJIKA TMOJISITa€ y BUKIMKY HE Ti€i (PyHKINi, BIH BCE X €
HANIPOCTIIIMM B pa3i HEMPABUIIbHOI pealli3allli MaTeMaTUYHOTO aJITOPUTMY.

Jloriyna momuIiKa - HalOLIBII cepilo3Ha 3 ycix noMuiok. Ko Hanucana
nporpamMa Ha Oyab-sIKIK MOBI KOMIIUIIOE 1 MpaIo€ MpaBUIbHO, aje BUAAE
HEMpaBWIbHUN  BHUCHOBOK, HEJOJIK TIOJSITa€ B JIOTIII ~ OCHOBHOIO
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nporpamyBaHHs. Ile mommnka, ska Oyna ycmajkoBaHa BiJl HecTadi B 0a30BOMY
anroputMi. Cama Jiorika, Ha sIKiii 0a3yeTbcs BCs mporpama, € 30uTkoBoro. 11106
3HAWTH PIIIIEHHS TaKO1 MTOMIUIKU TOTPIOHO PyHIaMEHTaIpHa 3MiHA alTOPUTMY.

Kiacugikariiro JIOMYHUX ITOMMJIOK CXEMAaTHYHO MOXKHA IIPEACTAaBUTH
HACTYITHUM YHHOM (puc. 5.1):

Jloriumni
MOMMJIKH
[IpoektyBaHHs KonyBanns
Henpunarauin HexopekTHa
METO[L pobora 31
3MIHHUMH
Hesipunii
aNrOpUTM HexopexTHi
00YMCIIEHHS
HesipHa
CTPYKTypa [Tomunku
JTAHUX MIDKMOJTYJTbHUX
1HTEepPeiciB
HenpasuibHa
peastizaiis E—
aNrOpUTMY

Pucynok 5.1. Knacudikanis 10riYHUX MOMUJIOK MPOrpaMyBaHHS

Cyasuu 3 1aHoi cXeMH, JOTIYHI MOMUIIKH MarTh pi3HYy npupoxay. Tax
BOHHM MOXYTbh BUTIKaTH 3 TOMHJIOK, TOMYIICHUX MPH MPOCKTYBAaHHI, HATPHUKIIA],
py BUOOP1 METO/IIB, pO3pOOIIl aNTOpUTMIB a00 BU3HAUCHHI CTPYKTYPH KJIaciB, a
MOXXYTh OyTH O€3MOCepeIHbO BHECEHI MPHU KOAyBaHHI MOAyJs. J[o ocTaHHBOI
IpyNH BIIHOCSITh:

" [IOMWJIKM HEKOPEKTHOTO BHUKOPHUCTAaHHS 3MIHHHMX, HaIllpHUKIal,
HeBIaaui BHUOIp THUMIB JaHUX, BUKOPUCTAHHSA 3MIHHHUX J0 iX
iHimami3amii, BUKOPUCTAHHS 1HJEKCIB, IO BHUXOMIATH 3a MEXI1
BHU3HAYEHHS MacHUBIB, MOPYLIECHHS BIMOBIIHOCTI TUMIB JaHUX MPU
BUKOPHCTAaHHI SIBHOTO a00 HESBHOTO TEPEBU3HAYEHHS THITY
JaHUX, PpO3TAllOBAaHMX B  NHaM'ATi NOpU  BUKOPUCTAHHI

87



HCTHITI30BAHUX  3MIHHUX, BIJKpHTHX MAacCHBIB, 00'€IHaHb,
TUHAMIYHOI mam'sITi, apecHOl apuPMETUKA 1 T. 1 .;

" [OMWIKH OOYHCIIEHb, HANPUKIIAJ], HEKOPEKTHI OOYMCICHHS HaJ
Heapu(PMETUYHUMH  3MIHHHMH, HEKOPEKTHE BHUKOPHUCTAHHS
[IJTOYMCENbHOT apu(METUKHU, HEKOPEKTHE MEPETBOPEHHS THIIIB
JaHUX B Tpolieci O0YMCIIeHb, MOMUIIKH, TOB'SI3aHI 3 HE3HAHHSIM
IPIOPUTETIB BUKOHAHHS Omepalii 1 apuMETUIHUX 1 JOTTYHUX
BUpa3iB, 1 T. II.;

"  TOMHJIKH MIXMOIYJIBHOTO 1HTep(eiicy, HalpuKiIaa, IrHOpyBaHHS
CUCTEeMHHUX yrojl, MOPYIIEHHS THIIB 1 TOCIIAOBHOCTI IIpH
nepeaavi mapameTpiB, HEAOTPUMAHHS €IHOCTI OJMHHIIL BUMIPY
dbopManbHUX 1 (PaKTUYHUX TapaMeTpiB, MOPYIMIEHHS 001acTi il
JIOKAJIbHUX 1 IIT00aIbHUX 3MIHHHX;

"  {HII TOMWJIKH KOIyBaHHS, HaIpUKJIaJ, HEIPaBWIbHA peastizarlis
JIOTIKA TIpOTpaMH MPU KOJyBaHHI, ITHOPYBAaHHS OCOOJIMBOCTEN
a00 00MeXEeHb KOHKPETHOI MOBH ITPOTrpaMyBaHHS.

HakonnueHHs NOXMOOK pE3ysbTaTIB YHUCIOBHUX OOYMCIEHb BHUHUKAE,
HaIllpUKJIaJ, MpU HEKOPEKTHOMY BIJKHIAHHI JIpPOOOBUX uudp ywucedn,
HEKOPEKTHE BUKOPUCTAHHS HAOMKEHUX METOJIIB 00YMCIIEHb, TIPH ITHOPYBAHHI
OOMEKEHHS PO3PSAHOI CITKU MOoJaHHs JiicHuX yncen y EOM 1 T. 1.

Bci 3a3HaueH1 BUIlle MPUYMHI BUHUKHEHHS TIOMUJIOK CJI1J] MaTH Ha yBasl B
mpoiieci HajmarojkeHHs. KpiM Toro, CKiIaJHICTh HaJlaroJKEHHS 301TIbITYETHCA
TaKO> BHACIIJIOK BIUIMBY HACTYMHUX (AKTOPIB:

"  OIOCEpPEAKOBAHOIO MPOSBY MOMMUJIOK;

" MOYJIMBOCTI B3a€EMOBIUTHBY TOMHUJIOK;

" MOXJIMBOCTI OTpPUMaHHS 30BHI OJHAKOBHUX TMPOSIBIB PI3HHUX
MTOMMJIOK;

" BIJCYTHICTh MOBTOPIOBAHOCTI TMPOSIBIB JESIKUX TOMWIOK BIJ
3aIyCKy J0 3aMyCKy - TaK 3BaH1 CTOXaCTUYHI MOMUJIKH;

" MOXJIMBOCTI YCYHEHHSI 30BHIIIHIX TpPOSBIB TNOMWIOK B
JOCIIKYBaHIM CUTYallil IPU BHECEHH] JAESIKUX 3MiH JI0 IPOTPaMH,
HANPUKJIad, TpPUd BKIOYEHHI B TMporpamy JiarHOCTHYHHUX
(dbparMeHTiB MOKE aHyJIIOBATUCS a00 3MIHUTHUCS 30BHIIIHIN MTPOSIB
MTOMUJIOK;

" HaAMMCaHHS OKPEMUX YACTHH MPOTPaMH PI3HUMHU MIPOrPaMICTaMHU.

OmauM 31 cOco01B MOMTYKY IILOTO THUITY TIOMHJIOK € PO3JIPYKIBKA CITHCKY
3MIHHUX B mporpami (y 30BHIIIHIN (aiinm abo Ha ekpaH). AJe Ciij 3a3HAYUTH,
o I1ed crmocid He mpaioe, SKIIO MOMUJIKA TOJSITaE Yy BUKIHMKY «HE TIED»
¢GbyHKLIi, BIH, TUM HE MEHIIIE, BCE K BiH € HAUMPOCTIIINM B pa3l HEMPABUIbHOI
peanizaliii MaTeMaTUYHOTO aJTOPUTMY.

Jist  yCyHEHHS TIOMWJIOK BHKOPHUCTOBYIOTBCS JBI  omeparlii, 10
BUKOHYIOTBCS OJTHA 32 OJTHOIO:
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1. Otnanka — yCyHEHHSI CHHTAaKCUYHUX 1 IHITUX €JIEMEHTAPHUX TOMUIIOK
B IIpOrpaMax Ha eramnax TPaHCIAIIT 1 301pKH.

2. TecTyBaHHA — MepeBipKa MPaBUILHOCTI pOOOTH MPOrPaMu Ha Harepen
MiATOTOBJIEHUX TECTaX, 110 CIHUPAIOTHCS HA BXXE B1IOMHUI TOUHUN pPe3ybTaT.
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6. PO3POBKA KOPUCTYBAJIBHULIBKUX
IHTEP®EHNCIB

Po3polOka KOpI/ICTyBaJ'IBHI/IHBKOFO iHTep(elicy € HEeBII'€MHOIO YaCTUHOIO
OyAb-SIKOTO TIPOEKTY IMOB'S3aHOTO 31 CTBOPEHHSIM T[POTPAMHOTO 3a0e3MeyeHHs.
[aTepdeiic KOpUCTyBaya € TOYKOIO B3aEMOJIIT JIIOUHH 1 Tporpam, Halfyacrimie
Ma€ CKJIaaHy (YHKIIOHANBHICTh. Big TOro, HAaCKUIBKM 3py4yHUM Oyze
po3pobIieHui 1HTepdeic KopucTyBada, Oy/1e 3aJIeKaTH 1 YCITiX MPOAYKTY.

6.1 Tunu KopuCTYBUIBHUIIBKUX 1HTEpGEHCIB

Ha pannix eramax po3BUTKY OOYHMCIIOBAIBHOI TEXHIKH 1HTEp(eEiic,
IpU3HAUYEHUHN JJI1 KOPUCTyBaya po3MJIAJaBcs, K 3aci0 CIIJIKyBaHHS JIOJAWHU 3
OTepalliifHOI0 CHUCTEMOI0 1 OyB JOCUTHh MPUMITUBHHM. B OCHOBHOMY BIH
JI03BOJISIB 3aIlyCTUTH 3aBJaHHS Ha BUKOHAHHS, 3B's13aTH 3 HUM KOHKPETHI J1aHl 1
BUKOHATH JIEAK1 IPOLEIYypU 00CITyrOBYBaHHS OOUYHCIIOBATBHOI TEXHIKH.

3rogoM, MO Mipi BIOCKOHAJICHHS amapaTHUX 3aco0iB, 3'sBUJIACS
MO>KJIUBICTh CTBOPEHHSI 1HTEPAKTUBHOTO MPOrPaMHOrO 3a0e3MeyYeHHs, UI0
BUKOPHUCTOBYE crelianbHi iHTepdericu. B ganuii yac 0CHOBHOIO MPOOJIEMOIO €
pO3pO0Ka 1HTEPAKTUBHHUX IHTEP(PENCIB 10 CKIAIHUX MPOTPAMHUX MNPOAYKTIB,
pPO3paxoOBaHUX HAa BUKOPUCTaHHS HempodeciiiHuMU KopucTyBayamu. B octanHi
poku Oynu  chopmysibOBaHI  OCHOBHI  KOHIEIMIII MOOYIOBH  TaKUX
KOPUCTYBAJIBHHUIIBKUX 1HTEP(HENCIB 1 3alpoNoOHOBAHO KIJbKa METOJHUK iX
CTBOPEHHS.

[aTepdeiic sBisie co60I0 CYKYyMHICTh MPOTPAaMHUX 1 amapaTHUX 3aco0iB,
o 3a0e3neuyroTh B3a€EMOJIII0 KOpHUCTyBaua 3 Komm'torepoM. OCHOBY Takoi
B3a€EMO/IIT CKJIAJIAl0Th JI1aJIOTH.

[Tin miamorom B JHaHOMY BHIIQJIKy PO3YMIIOTH PETJIaMEHTOBAaHUN OOMIH
1H(pOpMaIIIEI0 MK JTIOAUHOIO 1 KOMIT'IOTEPOM, KU 3A1IMCHIOETHCSA B PEATbHOMY
MacmTadl yacy 1 COpsIMOBaHMM Ha CIUIbHE BUPIIIEHHS KOHKPETHOTO 3aBJaHHS:
oOMiH iH(popMamiero Ta koopauHaiis Aiil [25]. Koxken miamor ckimagaerbes 3
OKpEeMHX  TpOLIECiB  BBEJICHHA-BUBEACHHS  1H(popmarii, ski  (pi3uyHO
3a0€3MeuyI0Th 3B'sI30K KOPUCTYBaya 1 KOMIT'toTepa.

OOMmiH 1H(DOpMaIi€rO 3A1MCHIOETHCA Mepeaavyeto MOBIJOMIIEHD 1 KEPYIOUUX
curdaiis. [ToBigomiienHs - nopuist iHdopmaliii, gka 6epe y4yacTb B J1aJOTOBOMY
OOMiHi. PO3PI3HSIOTH:

* BXIJHI TOBIJIOMJICHHS, SIKI TE€HEPYIOTHCS JIOJUHOIO 32 JOTIOMOTOIO
3ac001B BBEJICHHS: KJIaBiaTypH, MAHIMYJISTOPIB 1 T. II.;

* BUXIJHI TIOBIIOMJICHHS, SIKI TEHEPYIOTHCS KOMITHOTEPOM Y BHTJISIL
TEKCTIB, 3BYKOBHX CUTHAJIIB 1/a00 300pakeHb 1 BUBOSITHCS HA €KpaH MOHITOpa
JUIs KOPUCTyBada a00 BUKOPUCTOBYE MJisi IILOTO 1HINI TPUCTPOI BUBEACHHS
1H(pOopMarlii.
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B ocHOBHOMY KOpHCTyBau TeHEepye MOBIAOMJICHHS HACTYMHUX THIIIB:
3anuT 1H(pOopMallii, 3aMUT JOMOMOTH, 3alUT orneparii abo ¢yHKIi1, BBeAeHHS a00
3MiHa 1iH(OpMaIlii, BUOIp Mot Kaapy i T. . Y BIAMOBIb BIH OTPUMYE: TiAKA3KH
abo moBiaKuW, iH(GOpPMAIliiiHI TOBIJOMIICHHS, SKi HE TOTPEOYIOTh BiIMOBII,
HaKa3W, 10 BHMAararoTh /i, MOBIAOMJICHHS MPO MOMHIKH, SIKI MOTPEOYyIOThH
BIIMOBIHUX JI15X, 3MiHA opMaTty Kaapy 1 T. 1.

Hwxye mepepaxoBaHi OCHOBHI MPHUCTPOI, 110 3a0€3MeUyl0Th BUKOHAHHS
orepalliii BBEJICHHI-BUBEICHHS.

J11st BUBEJIEHHS TTOBIJIOMJICHD:

* MOHOXPOMHI 1 KOJIbOPOBI MOHITOPH - BUCHOBOK OIEPATUBHOI TEKCTOBOT
Ta rpadiuHoi iHpopMarlii;

* NPUHTEPU - OTPUMAHHS «TBEPJOi KOIii» TEKCTOBOI Ta rpadiuHoi
1H(popMarii;

* rpad14yHi - OTpUMaHHS TBEPAOI Korii rpad1yHoi 1HpopMallii;

* CHHTE3aTOPY MOBH - MOBHOI BUCHOBOK;

* 3ByKOTE€HEPATOP - BACHOBOK MY3HUKH 1 T. II.

J171s BBeIEHHS TIOB1IOMJICHD:

* KJIaBiaTypa - TEeKCTOBHIA BBEICHHS;

* IUIAHIIETH - TpapIYHUI BBEICHHS;

* CKaHepH - rpadiyHUIl BBEICHHS;

* MaHIMyJATOPH, CBITJIIOBE MEPO, CEHCOPHUN €KpaH - MO3MUI[IOHYBAaHHS 1
BUOIp 1HGOpMaIlil Ha eKpaHi 1 T. II.

3a aHaJoTi€0 3 MPOUEAYPHUX 1 00'EKTHUM MIIXO0J0M JI0 MPOrpaMyBaHHs
PO3PI3HAIOTH MPOIEAYPHO-OPIEHTOBAHUN 1 00'€KTHO-OPIEHTOBAHUN MIAXOIU JI0
po3poOku iHTepdeiiciB (puc. 6.1)

[IpouienypHoO-Opi€eHTOBaHI 1HTEPPEHCH BHUKOPUCTOBYIOTH TPATULIAHY
MOJIeJIb B3a€EMOJii 3 KOPUCTyBaueM, 3aCHOBAHY Ha TOHATTAX «IPOIEAYypa» i
«omeparisi». B pamkax 1€l Mojenl mnporpamMHe 3a0e3NEeUeHHs Hajae
KOPHCTYBAa4€Bl MOXJIMBICTb BUKOHAHHS NESKHX [il, OIS SIKHX KOPHCTYyBad
BHU3HAYA€ BIJAMOBIIHI JIaHl 1 HACIIKOM BUKOHAHHS SIKMX € OTPUMAaHHS Oa’KaHUX
pE3yJIbTATIB.

O0'exTHO-Opi€HTOBaHI 1HTEp(PECH BUKOPUCTOBYIOTH JEIIO 1HIIY MOJENb
B3a€EMOJIII 3 KOPHUCTYBau€M, OpIEHTOBAHY Ha MaHIMYJIIOBaHHSA O00'€KTaMu
npeaMeTHoi obnacti. B pamkax 1mi€i Mopeni KOPUCTYBadeBl HAJA€ThCS
MOXJIMBICTh O€3MOCEPEIHBO B3AEMOJIATH 3 KOXXKHUM OO'€KTOM 1 1HIIIFOBATH
BUKOHAHHS OTEpalliid, B IpoIeci SKUX B3a€EMOJIIIOTh KiTbKa 00'€KTiB.

3aBgaHHS KOpHUCTyBada (OPMYIIOEThCS SIK IIUIECTIPIMOBAHA 3MiHA
JesKoro o0'€KTy, IO Ma€ BHYTPIUIHIO CTPYKTYpPY, NEBHHM 3MICT 1 30BHIIIHE
CUMBOJIbHE a00 rpadiuHe npeactaBieHHs. OO0'€KT Mpu LBOMY PO3YMIETHCS B
IIMPOKOMY CEHCI CIIOBa, HANPHUKIIAJ, MOJEIh pealbHOI CUCTeMH abo Mpoliecy,
0a3a naHux, TeKcT 1 T. N. KopuctyBaueBl Ha/laeTbCsd MOXKIMBICTh CTBOPIOBATU
00'€KTH, 3MIHIOBaTH iX MapaMeTpu 1 3B'SI3KH 3 IHIIUMHU O0'€KTaMH, a TaKOXK
1HILIIOBaTH B3a€MOJIII0 1IMX 00'€KTIB. AJjie peaizallis Cy4acHOTO MpOLEIypHO-
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OpieHTOBaHOFO I[IPU3HAYCHOI'O  JJIA

KopuCTyBada iHTep(deiicy Ha 0asi

CTPYKTYPHOTO MiIXOY € y>K€ CKJIAIHOIO 1 TPYAOMICTKUM 3aBJIaHHSM.

[aTepdeticu
KOpHCTyBava

[IpouenypHo-

OpIEHTOBaHI1
= X
= = o =
= = an i
E 5 2 F
= = 7 =
S, 2 s
= o =

O0'exTHO-
OpI1EHTOBAHI
o 2
=5z
QT M
: <
=

Pucyaok 6.1 — Tumu 1HTEPDEICIB

VY Tabn. 6.1 mepepaxoBaHi OCHOBHI BIJIMIHHOCTI KOPHUCTYBaJbHHUIIBKUX
Moenelt iHTepdeiciB MpoIeaAypPHOTo Ta 00'€KTHO-OPIEHTOBAHOT'O THITIB.

Tabnuys 6.1 - OcHoBHI 6IOMIHHOCMI KOPUCIYBATbHUYLKUX MOOeell
inmepdgeticie npoyedypHo2o ma 00'€EKMHO-0PIEHMOBAHO20 MUNIG

IIpouenypHo-opicHTOBaHUIT
inTepgeiic KopucryBaua

00'exTHO-0OpicHTOBaHUII iHTEep(eiic
KOpHCTYBaya

3abe3neuye KOPUCTYBayiB (DYyHKIIISIMHU,
HEOOX1JHUMH I BUKOHAHHS 3aB/IaHb

3abe3neuye KOPHUCTyBa4Yam
MOJKJIUBICTh B3aEMOJIII 3 00'eKTaMu

akyenm POOUTHCS Ha 3aj1a4l

akyenm POOUTHCA HaA BXIiAHI JdaHl 1
pe3yabTaTh

nikmozpamu NPeACTaBIAIOTh JTOAATKH,
BikHa 200 omepartii

nikmozpamu MpeJCTaBISIOTh 00'€KTH

00BIOHUKIE
JIOTIOMOT' OO

3MICT nanox I
BIIOOpaXka€eTbCss  3a
TaOJIMLB 1 CITUCKIB

nanky [ OO0BIOHUKU € BI3yallbHUMHU
KOHTEHepamMu 00'€KTIB

Po3pi3Hs0TH

POILIEeTyPHO-OPIEHTOBAHI

iHTepdeiicn TPhOX  THIIIB:

"MpUMITHBHI", MEHIO 1 3 BIJIbHOIO HaBITAITI€IO.
[IpuMiTHBHEM Ha3UBaIOTh 1HTEp(ENC, SIKWH OPTraHi30BYE B3aEMOJII0 3
KOPUCTYBa4eM B KOMaHJIHOMY peXumi. 3a3Buuail Takuil iHTepdeiic peamisye
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KOHKPETHHI CIIeHapiii poOOTH MpOorpaMHOTO 3a0e3leueHHs, HaNpUKIaLI;:
BBEJICHHSI TaHUX —> PIIICHHS 3a7a4i —> BUBEACHHS PE3yJIbTaTy.

€IuHe BIAXWICHHS BIJ TOCIIJIOBHOTO IMPOIECy, sSKe 3a0e3MeuyeThes
JaHUM 1HTepdercoM, ToJsirae B OpraHizaimii IUKIy s 0OpoOKH JEKIIBKOX
HabopiB ganux. [loaiOHI 1HTepdeiicn B maHUN Yac BUKOPUCTOBYIOTH TUIBKH B
mpolieci HaBYaHHS MPOrpaMyBaHHIO a00 B TUX BHIIaJIKaxX, KOJM BCS Iporpama
peani3ye oaHy (DyHKIIIT0, HATPUKIIAI, B IEIKUX CUCTEMHHUX yTHIIITaX.

[arepdeiic-MeHIO Ha BIAMIHY BiJ MPUMITUBHOTO IHTEpPQEICY H03BOISE
KOpHCTYBaueBl BHOMpAaTH HEOOXiJIHI omepamii 31 CHEI[ialbHOTO CIHCKY, IO
BUBOJIUTHCA HWoMmy mporpamoro. Ili iHTepdelicn NpumycKaroTh peai3alliio
Oe3miui  creHapiiB  poOOTH, TOCTIJOBHICT, i B SKUX BU3HAYAETHCS
KOPHUCTYBa4EM.

Po3pi3HsitoTe 00HopisHesi 1 iepapxiuni MeHio. llepini BUKOPUCTOBYIOTH
JUISL TIOPIBHSHO TIPOCTOTO YMPABIIHHS OOYMCIIOBAIBHUM TIPOIECOM, KOJIH
BapiaHTiB Hebarato (He Oubie 5-7), 1 BOHM BKIIIOYAIOTh OMepallii 0JIHOTO THITY,
Hanpuknan, Cmeopumu, Biokpumu, 3axpumu 1 T. 1. Jlpyri - mpu BeTUKii
KUTBKOCTI BapiaHTiB a00 iX OYEBMAHHUX BIIMIHHOCTEH, HANPHUKJIAJI, Omeparii 3
daiinamu 1 onepariii 3 TaHUMHU, 0 30epiraroThes B IUX (aitnax.

[atepdeiicu  nmaHoro TUMY HECKJIAQTHO peajidyBaTh B  paMKax
CTPYKTYPHOTO TiAXOAY JO TMpOTpaMyBaHHSA. AJTOPUTM TIporpamMu 3
OaraTopiBHEBUM MEHIO 3a3BUYail OyIyeTbCS 3a pIBHAMHU, NPUUOMY BHOIp
KOMaH/JM Ha KOKHOMY PIBHI 3/1MCHIOETHCS TaK CaMoO, K ISl OJHOPIBHEBOTO
MEHIO.

[nTepdelic-meHIo nepeadaydae, 1m0 Oporpama 3HaXOAUTHCA a00 B CTaH1
Pigenv menro, abo B craHl Bukonaumusi onepayii. Y crtaHi Pisenb MmeHto
3MIICHIOETHCS BACHOBOK MEHIO BIAMOBIIHOTO PIiBHS 1 BUOIP MOTPiOHOTO MYHKTY
MEHIO, a B CTaHl Buxonanms onepayii peali3yeThbcs crieHapiid oOpaHoi ormepairii.
Sx BUHATOK 1HOJII KOPUCTYBAau€Bl HAJAETHCS MOMIIMBICTh 3aBEPIICHHS OTepalii
HE3aJIe)KHO BiJI CTafll BUKOHAHHS CIIEHapito 1/a00 mporpamu, HapuKIaJ, micis
HaTUCKaHHS Kiasimii Esc.

JlepeBomoiioHa oprasizaiisi MEHIO Iepeadadae CyBOpo OOMEXKEHY
HaBiraiito: abo nepexoau "Bropy" 10 KopeHs aepeBa, abo - "BHH3" 3a oOpaHOi
ruiku. Ko)kHOMY piBHIO 1€papXi4HOTO MEHIO BIJIOBIAA€ CBOE MEBHE BIKHO, IO
MICTUTh MYHKTH JaHoro piBHs. [Ipu oMy MOKJIMBI JBa BapiaHTH peami3arii
MEHIO: KOXXHE BIKHO MEHIO 3aliMa€e BeCh €KpaH ab0 Ha eKpaHi OJHOYACHO
NPUCYTHI KIJIbKAa MEHIO PI3HUX PIBHIB. Y JpPYyroMy BHIIQJIKy BIKHa MEHIO
3'SIBISIIOTBCS.  MPU  BUOOPI  MYHKTIB  BIJANOBIJHOTO BEPXHBOTO PIBHSA -
"Bunagaroun' MEHIO.

B ymoBax oOmexeHOi HaBiramii He3aJeKHO BiJ BapiaHTy peasizarlii
MONTYK HEOOX1HOTO MyHKTY O1IbIIIEe HIXK JTBOPIBHEBOTO MEHIO MOKE BUSBHUTHCS
HEMPOCTUM 3aBIAHHSIM.

[aTepdeiicu-MeH0 B JaHWi 4ac TaKOX BUKOPUCTOBYIOTH PIJKO 1 JIUIIE
JUTsl TIOPIBHSIHO MPOCTOTO MPOTPaMHOTO 3abesneueHHss abo B po3poOkax, sKi
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NOBUHHI OyTH BUKOHAHI MO CTPYKTYpHIA TeXHOJOrii 1 0e3 BUKOPHUCTaHHS
creriagbHuX 010Ti0TeK.

[arepdeiicn 3 BUIPHOIO HAaBITAIllEl0 TaK0XX HA3WBaIOTh TpadiyHUMHU
inTepdericamu (GUI - Graphic User Interface) a6o intepdeiicamu WYSIWYG
(What You See Is What You Get — «mio 6auwmi, T¢ i oTpuMaen», To0To, Mo
KOpHCTyBau OauuTh Ha €KpaHl, TO BiH 1 oTpumae npu Apymi). LI Ha3Bu
MJKPECIIOI0Th, 0 1HTep(eiicu TaHOro THITYy OPIEHTOBAaHI HAa BUKOPHCTAHHS
eKpaHy B rpadiyHOMY PEXXUMI 3 BUCOKOIO PO3I1IBHOIO 3/IaTHICTIO.

I'padiuni iHTEpdEiicu MATPUMYIOTh KOHIICIIIIIO 1HTEPAKTUBHOI B3a€MO/IIT
3 MPOrpaMHUM 3a0€3MEUYCHHSM, 3/I1MCHIOIOUN Bi3yalbHUN 3BOPOTHUMN 3B'SA30K 3
KOPUCTYBaueM 1 MOXKJIMBICTh TPSIMOTO MAaHIMMYJIIOBAaHHS 00'€KTaMu Ta
iHpopMmarttiero Ha ekpani. KpiM Toro, iHTepdeiicu naHOro THUIYy MiATPUMYIOTH
KOHIICMI[II0 CYMICHOCTI TIporpaMm, JJO3BOJISIIOUM TMEPEMINIyBaTH MIXK HUMU
iHpopmariro (TexHomoris OLE).

Ha BigMiHy Bix 1HTepdelcy-MeHI0 1HTep(pEeic 3 BUIBHOIO HaBITalli€r0
3a0e3mneuye MOKJIMBICTh 3[IMCHEHHSI OylIb-SKUX 03BOJEHUX B KOHKPETHOMY
CTaHl omepariil, AOCTyn 10 SKHX MOXJIMBUN Yepe3 pi3HI 1HTep(ErCHI
KOMIIOHEHTH, HaNpHKIaJ, MEHI0O pI3HUX THUIIIB: Clajalye, KHOMKOBE,
KOHTEKCTHE ab0 pI3HOTO pojly KOMIOHEHTH BBEIEHHs naHuX. [lpuuomy BuOIp
HACTYITHOI omlepalii B MEHIO 3/1MCHIOETbCSA K MUIIEI0, TaK 1 3a JOMOMOTOI0
KJIaB1aTypH.

CyTTeBOIO  0COONMBICTIO 1HTEp(EHCIiB TaHOTO THUIy € 37aTHICTh
3MIHIOBATHCS B TIPOLIECI B3aEMO/IIT 3 KOPUCTYBaueM, MPOMOHYIOUU BUOIP TIIBKU
TUX OTEpalliii, IKi MalOTh CEHC B KOHKPETHIN cuTyalii. Peani3zytors iHTepdeiicu
3 BUIBHOIO HABITalll€l0, BUKOPUCTOBYIOUM TOJAIEBE MporpaMmyBaHHsS 1 00'€KTHO-
Opl€HTOBaH1 010J110TEKH, 110 Mepedadae 3aCTOCYBaHHS Bi3yalbHUX CEPEIOBHILL
PO3pOOKH MPOTPAMHOTO 3a0€3MECYEHHS.

OOG'ekTHO-OpieHTOBaHI  1HTep(deiicH TMOKM  MPENCTaBICHI  TUIbKU
1HTEpdeiicom npsaMoro MadimyntoBaHHs. Llei Tun iHTepdelicy nependavae, o
B3a€EMOJIISI KOPUCTyBadya 3 MPOTrpaMHUM 3a0€3MEUEHHSM 3A1MCHIOEThCA 32
JOTIOMOTOI0  BUOOpY 1 TMEpEeMIIIEHHs] MIKTOrpaM, BIAMOBIAHUX OO0'€KTIB
npeaMeTHoi  obmacti.  [ns  peamizamii  Takux — iHTepEHCIB  TaKOX
BUKOPHCTOBYIOTh MOJIIEBE MPOrPaMyBaHHs 1 00'€KTHO-Op1€HTOBaH1 010J110TEKH.

[arepdeiic  mpusHaueHuit Uit 3a0€3mMEUYEHHS  B3aEMOJIT MK
KOPHUCTYBa4e€M 1 MpPOLIECOM, SKHM BHUKOHY€E JAEsKE 3aBIaHHS - MPHUKIAJHOIO
mporpamMoro. 3aBIaHHSIMH JIaHOI B3aeMolli € mepenada iHdopmarii (BUXITHUX
JTAaHWX) BiJ KOPHCTyBaua MPUKIATHINA TTporpami, BUXITHUX NaHUX (pe3yJbTaTiB
poboTu nporpamu) KopuctyBaueBi. DyHKIIE€O 1HTEPDENCY € TaKOXK MOSICHEHHS
pe3yNbTaTiB pOOOTH IPUKIIATHOT TPOTPAMH.

OpieHTaliis Ha KiHIIEBOTO KOpPHUCTyBava o3Hadae, 1o iHTepdeiic ToOBUHEH
MaTH MOXJIMBOCTI JJisi TPEICTABJICHHS BUXIAHMX JJaHUX 1 peE3yNbTaTiB y
BUTJIAII, 3arajIbHONIPUIHITOMY B JJaHi# ramy3i, a0 B 3aJIeKHOCTI Bijl KaTeropii
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KOpHUCTYBauiB 1 iX moOaxaHb: rpadiuHOMy, TaOIUYHOMY, BepOaTbHOMY,
IPUYOMY KOXKHE 3 HUX TaKOXK MOKE MaTH KUIbKa BU/IIB YSBJICHb.

6.2. ®akTopy BIUIMBY Ha MOKa3HUKU SIKOCTI IPOTPAMHOTO MPOIYKTY

Jlu3aitH KOpUCTYBaJbHUIILKOTO 1HTEpdecy € GpakTopoM, KU BILIUBAE
HA TPU OCHOBHI TIOKAa3HUKM SKOCTI MPOTPAMHOIO MPOJAYKTY: HOro
(GYHKIIIOHATBHICTD, €CTETUKY 1 TPOIYKTUBHICTb.

OYHKIIIOHAIBHICT € (PaKTOpOM, Ha SKUH PO3POOHUKH JIOJATKIB YaCTO
3BEpTaIOTh OCHOBHY yBary. BOHM HaMaraioTbCsi CTBOPIOBAaTH NPOTpaMH Tak,
00 KOpPUCTYBayi MOTJIM BHKOHYBAaTH CBOi 3aBJaHHS 1 iM OyJIO 3pydHO II€
pobuTn. DYHKIIOHAIBHICTh Ba)JMBa, ajie, TUM HE MEHII, 1€ HE €IUHUN
TTOKA3HUK, SIKWI IIOBUHEH BPAXOBYBATHUCS B XOJI1 PO3POOKH.

Ecrernununii 30BHINIHIN BUTJISIT caMOTO JI0JaTKa 1 Coco0y Moro rnojaHHs
n03BoJIsie chOpPMYBaATH y CIIOKHMBaua MO3UTHBHY TyMKY Mpo mporpamy. OmgHak
€CTETUYHI XAPAaKTEPUCTUKHU AYyX€ CYyO'€KTHUBHI 1 OMMCATH iX KUIBKICHO OUIbII
BAXKKO, HIX (YHKIIOHaJIbHI BHMOTHM a00 TOKAa3HUKHU MPOAYKTHUBHOCTI. Bces
€CTeTHKa JO0JIaTKIB 4aCTO 3BOJUTHCA JO MPOCTOr0 BUOOPY: UM CIIBBITHOCSATHCSA
MDK cOOOI0 BHKOPUCTaHI KOJIbOPH, YU TEPENal0Th €JIeMEHTH 1HTepdeicy iX
MPU3HAYEHHSI 1 CEHC TMPOBEACHUX ONepalliif, M0 BiAYyBa€ JIOJUHA TIPH
BUKOPUCTAHHI TUX YW IHIIUX €JIEMEHTIB YIPaBJIIHHS 1 HACKUIBKH YCIIIIHO iX
BUKOPHCTOBYE.

IIpoaykTuBHICT, a Tak caMO 1 HaJIMHICTh, TAaKOX BIUIMBAIOTh Ha
MEPCIEKTUBY 3aCTOCYBAHHS MpOTpaMu. SKIO J0MaTOK J00pe BUTIISAAE, MA€E
MPOCTE 1 3pyUYHE yHpaBJIiHHS, aje, HaPUKJIIaJ, MOBIJILHO MPOMaJIbOBYE €KpaHH,
PETYJSIPHO «IIABUCAE» HA JAECATOK CEKyHJ, Y HbOIO, WMOBIpHO, Oyae Malo
IIaHCIB Ha TPUBAJy €KCIUTyaTallilo. Y CBOIO 4epry, MBUAKA 1 cTaduUIbHA poOOTa
IpOrpamMu MOKYTh YaCTKOBO KOMIIEHCYBATH HE CaMUW CTUJIBHUM AW3aiiH abo
BIJICYTHICTb SIKUXOCh BTOPUHHMX (DYHKIIIM.

Etanu po3po0Oku mpu3zHadueHoro Jjisi KopuctyBaua intepdeiicy. Po3pobka
KOPUCTYBAJIBHUIIBKOTO 1HTEp(deiicy BKIIOYAae Ti K OCHOBHI €TamM, IO 1
PO3p0o0OKa IMPOTPpaMHOTrO 3a0e3MEeUCHHS:

* 30ip Ta aHaJi3 BUMOTI Oi3HEC-3aMOBHHKA (TOCTAHOBKA 3aBJIAHHS) -
BU3HAUEHHS THUNY I1HTepQeiicy 1 3aralbHUX BHUMOI JI0 HBOTO;
BU3HAYCHHS crnenudikamiii - po3poOka crieHapiiB  poboTH
KOPHUCTYBAYiB,

" BUOIp TOKA3HWUKIB OIIHKK €(EKTUBHOCTI TMPU3HAYCHOTO IS
KOpHUCTyBaua iHTepdeicy;

" TIPOEKTYBAHHS - MPOEKTYBaHHS AI1AJIOTIB 1 IX peai3allisi y BUIIISI1
MPOIIECIB BBEJCHHS-BUBEACHHS (IIPOTOTUITYBaHHS 1 po3poOka
MAaKeTIB);

95



" peamizallisi — TNPOrpaMmyBaHHs, po3poOka 3aco0iB MIATPUMKH
KOPHCTYBa4iB 1 TeCTyBaHHS 1HTep(ecCHUX MpoleciB 1
3a0e3neyeHHs SIKOCT1 iHTepdeiCy;

" po3poOKa JOKyMEHTAIlil.

EdextuBHiCTh poOOTH KOpHCTyBaua BU3HAYAETHCA (PYHKIIOHATHLHUMHU
MOJKJIMBOCTSIMH HAsBHUX B HMOTO PO3MOPSKEHHI amapaTHUX 1 MPOrpaMHUX
3ac001B 1 JOCTYITHICTIO JIJIsl KOPUCTYBaya UX MOYKJIUBOCTCH.
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7. CHCTEMA YHPABJIIHHA BEPCISIMUA

Cucrema ympasninas Bepcisimu (Version Control System, VCS ab6o
Revision Control System) - mporpamse 3a0e3medeHHs U TOJICTIIEHHS POOOTH
31 3MiHHOIO 1H(opMarliiero. Cuctema ympaBlliHHA BEpCIIMU JI03BOJIsiE€ 30epiraTu
KUTbKa BEPCiil OJTHOTO 1 TOTO X JOKYMEHTa, IPHU HEOOX1THOCTI MOBEPTATHUCS 0
MonepeHIX BepCii, BU3HAYATH, XTO 1 KOJIM 3pOOMB Ty UM IHIIY 3MiHY, 1 6araTto
1HIIOTO.

Taki cucTteMu HaWOUIBII ITMPOKO BUKOPHUCTOBYIOTHCS IIPU PO3pOOII
porpamMHOro 3abe3neyeHHs s 30epiraHHs BUXITHUX KOJIB MPOTrpaMu, IIO
po3po0sieThesi. OHAK BOHM MOXYTh 3 YCIIXOM 3aCTOCOBYBATHCS 1 B IHIIHX
o0nacTax, B SAKHX BEIEThCA poOOTa 3 BEJIMKOI KUIBKICTIO Oe3mepepBHO
3MIHIOIOTBCS €JIEKTPOHHUX JIOKYMEHTIB [27].

Curyanuis, B Kii €eIEKTPOHHUI JOKYMEHT 32 4ac CBOTO ICHYBAaHHSI 3a3HAE
psa 3MiH, TOCUTH TUmoBa. IIpu npoMy yacTo OyBae Ba)KJIMBO MaTuh HE TUIBKH
OCTAaHHIO BEpCII0, aje 1 KiJIbKa MOoNepeaHiX. Y HAaWMPOCTIIIOMY BHUITAJIKy MOKHA
pocTO 30epiraTd KiJbKa BaplaHTIB JOKYMEHTa, HyMepys iX BIANOBIIHUM
yuHOM. Takuii croci0 € HeepekTUBHUM (AOBOAUTHCS 30epiraTd KijgbKa
MPAKTUYHO 1JIGHTUYHUX KOIIii), BUMarae MiABUIICHOI yBaru 1 JAMCIUILIIHM 1
4acTo BEJE 0 MOMIIOK, TOMY OyJi po3po0ieHi 3aco0u JijIsl aBToMaTu3alii 1iei
poooTH.

TpanuuiiiHi  CUCTEMHU  YHOPABIIHHS  BEPCIAIMHU  BUKOPHUCTOBYIOTH
LEHTPaIi30BaHy MOJENb, KOJM € €IWHE CXOBHILIE JOKYMEHTIB, KEpOBaHE
CHeIllaIbHUM CEpPBEPOM, SKUM 1 BUKOHYE BEJIMKY 4YacTUHY QYHKIINA 3
ynpaiiHHs Bepcisimu. KopucTyBad, sIKuil Mpaiffoe 3 JTOKyMEHTaMH, MMOBHHEH
CIOYaTKy OTpUMAaTH MOTPIOHY MOMY BEpCIO JOKYMEHTA 31 CXOBHILA; 3a3BUYal
CTBOPIOETHCS JIOKaIbHA KOMIiS JOKyMEHTa, Tak 3BaHa «pobOoda Kormis». Moxe
OyTH OTpMMaHa OCTaHHS Bepcis abo Oyab-siKa 3 MOMEpEeHIX, IKa MOXe OyTH
oOpaHa 3a HOMEepOM Bepcii a0 1aTOr0 CTBOPEHHS, 1HO/II 1 32 1HIIMMH O3HAKaMHU.
[Ticns TOro, IK B JOKYMEHT BHECEHI MOTPiOHI 3MIHM, HOBA BEPCisl MOMIILAETHCA
B cxoBuiie. Ha BiiMiHy BiJl MpOCTOTO 30€epekeHHs (pailiny, monepeaHs Bepcis He
CTUPAETHCS, @ TAKOXK 3JUIIAETHCS B CXOBUIIE 1 MOXKEe OYTH 3BIATH OTpUMaHA B
Oyab-saxuii yac. CepBep MOXe BUKOPUCTOBYBATH TaK 3BaHY J1€1bTa-KOMIIPECIIO -
Takuil crocid 30epiraHHs JTOKYMEHTIB, MPU SIKOMY 30€piratoThCs TUIBKU 3MIHU
MDK TIOCTIJOBHUMH BEPCISIMH, IO JO03BOJISE 3MEHIIUTH OO0CIT 30epekeHUX
nanux. OCKIIbKH 3a3BHYail HalOIbIN 3aTpeOyBaHOIO0 € OCTaHHS Bepcis (aiiy,
cUCTEMa MOKe TIpH 30€pe’KeHHI HOBOI Bepcii 30epiratu ii 1ijikoM, 3aMiHIOIOYH B
CXOBHIIIE OCTaHHIO paHilie 30epeKeHy BEpCil0 Ha PIZHUII0 MIXK i€ 1
OCTaHHbOI Bepciero. [leski cucremu (Hanpuknan, ClearCase) miaTpUMyIOThH
30epekeHHsT Bepcii 000X BHIIB: OUIBIIICTH BEpCid 30epiraeTrbCs y BHUIIISAL
JeNbT, ajie MepioAnYHO (10 CreliaibHIi KOMaH/l aMIHICTpaTopa) BUKOHYEThCS
30epekeHHs Bepciil BCix (ailliB B MOBHOMY BUIJISL;, TaKUH MiAX1i] 3a0e3neuye
MaKCHMAJIbHO MOBHE BITHOBJICHHSI ICTOPIi B pa3i MOUIKOXKEHHS CXOBHUIIIA.
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[HOZ1 cTBOpEeHHSI HOBOI BEepCii BUKOHYETHCSI HETIOMITHO AJII KOPUCTyBaya
(mpo30po), abo MPUKIATHOIO MPOTPaMOI0, 110 Ma€ BOYAOBaHY MiATPUMKY TaKOi
¢byHkIii, abo 3a paxyHOK BHUKOPHCTaHHS cremiaabHOi (aimoBoi cucremu. Y
IOMY BHUIIAJKy KOPUCTYBau MPOCTO Mpaiioe 3 (aiaoMm, sK 3aBXKAH, 1 MPH
30epexeHH1 aiTy aBTOMaTUYHO CTBOPIOETHCS HOBA BEPCisl.

Yacto OyBae, 110 HaJ OJHUM TPOEKTOM OJHOYACHO MPAIIOIOTh KiJIbKa
JroJIeH. SKImo AB1 JIIOAMHU 3MIHIOIOTh OJMH 1 TOH e (haiisl, TO OJIUH 3 HUX MOXKE
BUIIAJIKOBO CKAacyBaTH 3MIHU, BHeCeH1 1HIIMM. CHCTeMH YyNpaBlliHHS BEPCIAMU
BIJICTEXXYIOTh Taki KOH(IIKTH 1 IPOIOHYIOTh 3acOo0U iX BUpiIIeHHS. BiabimicTh
CUCTEM MOXKE€ aBTOMAaTUYHO 0O0'eMHATH (37IUTH) 3MIHM, 3pOOJIeHI PI3HUMHU
po3poOHukamu [28]. OmHak Take aBTOMAaTHuYHE O0'€THAHHS 3MiH, 3a3BHYaH,
MOJKJIMBO TUIBKH ISl TEKCTOBHX (DaiiIiB 1 32 YMOBH, IO 3MIHIOBAIHCS Pi3HI
(HenepeciuHi) YacTUHU Lboro (Qaitmy. Take oOMekeHHs MOB'sI3aHE 3 TUM, L0
OUIBLIICTh CUCTEM YIPABJIIHHSA BEPCIIMH OPIEHTOBAaHI Ha MIATPUMKY IPOLECY
PO3pOOKHU MPOTpaMHOro 3a0e3MeUYeHHs, a BUX1/IHI KOJAU ITporpam 30epiratoThCs B
TEKCTOBHX (ailnax. fIKumo aBToMaTH4HE OO0'€JHAHHS BHKOHATH HE BJAJOCH,
CUCTEMA MOJKE 3alPONOHYBATH BUPIIIUTH POOJIEMY BPYUHY.

Yacto BUKOHATH 3IUTTA HEMOXKJIMBE Hi B aBTOMAaTUYHOMY, HI B PYYHOMY
pexuMi, Hampukiaa, SKimo ¢gopmar ¢aiay HeBiIOMUN abo ay’Ke CKIIATHUH.
Jlesiki cucTemMu yrpaBiIiHHS BEPCISIMH JJAaI0OTh MOXJIMBICTH 3a0J0KyBaTH (aiii B
cxoBulle. biiokyBaHHs HE J03BOJIS€ 1HIIMM KOPHCTyBadaM OTpPUMATH poOOUy
KOIi0 abo Mepemnkokae 3MiHl poOodoi Komii ¢aiiny (Hampukiaa, 3acodamu
daiinoBoi cucremMu) i1 3abe3reuye, TAKUM YUHOM, BUHSATKOBUU JOCTYH TUIBKU
TOMY KOPUCTYBAu€Bi, AKUIl MPAIIO€ 3 JOKYMEHTOM.

bararo cuctemMu ynpaBiiHHA BEpCISIMM  HAJAIOTh P  1HIIKAX
MOYJIMBOCTEH:

* J[03BOJIAIOTH CTBOPIOBATH PIi3HI BapiaHTH OJHOTO JTOKYMEHTA, TaK
3BaHl. TJIKH, 13 3arajgbHOI0 1CTOPIEO 3MIH JO TOYKH PO3TaTyKEHHS
13 pI3HUMH - TICTIS HEl.

= JlaroThb MOXKJIHMBICTH [I3HATHUCS, XTO 1 KOJM JOAaB a00 3MIHUB
KOHKPETHUI HaOIp psJIKiB y (aitni.

* BenyTh XypHall 3MiH, B SIKMM KOPUCTyBadl MOXYTh 3alUCyBaTH
MOSICHEHHS TIPO Te, 1110 1 YOMY BOHM 3MIHUJIHU B 111l BepClii.

» KOHTpOJIOITH MpaBa JOCTYIMY KOPUCTYBAaYiB, JO3BOJIAIOUHM a00
3a00pOHAIOYM YHMTaHHS a00 3MiHA JIaHWX, B 3aJISKHOCTI BiJI TOTO,
XTO 3aMUTYE ITIO 0.

IIpu neskux Bapiamisix, IO BHU3HAYAKOTHCS OCOOJIMBOCTSIMH CHCTEMH 1
JeTANSIMU TIPUMHATOTO TEXHOJIOTIYHOTO MPOLECY, 3BUYAMHUN LUKI POOOTH
PO3pOOHKKA MPOTIrOM poOOUIOro JHS BUIJISIA€ HACTYITHUM ynHOM [29].

OHosnennsi po6ouoi konii

VY Mipy BHECEHHs 3MIH B OCHOBHY BEpCIIO MPOEKTy poboya Komisi Ha
KOMI'IOTEp1 pO3pOOHUKA CTapi€: pO301KHICTD 11 3 OCHOBHOIO BEPCIEIO MPOEKTY
30uTbIIyeThed. lle miaBuUIye pU3MK BUHUKHEHHS KOH(IIKTHUX 3MiH. Tomy
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3py4YHO MIATPUMYBATH poOOUy KOMIIO B CTaHi, MAaKCUMAIbHO OJIU3BKOMY [0
MOTOYHOI OCHOBHOI Bepcii, M 4YOro pPO3POOHUK BHKOHYE OIEparliio
MOHOBJICHHST po0Oo4oi Komii (update) HACKUIBKM MOKJIMBO 4YacTo (peasibHa
4acTOTa OHOBJIEHb BH3HAYA€THCS YaCTOTOIO BHECEHHS 3MIH, IO 3aJIC)KUTh BiJ
aKTUBHOCTI PO3pOOKHM 1 YHClia PO3pOOHHUKIB, a TaKOXK YacOM, BUTpPAuCHUX Ha
KOXXHE OHOBJICHHS - SIKIIO BOHO BEJIUKE, PO3POOHUK 3MYIIEHUN OOMEXKYyBaTH
4acTOTY OHOBJIEHb, III00 HE BTpAayaTH 4ac).

Mooudpixayin npoexmy

Po3poOHuk moaudikye MPOEKT, 3MIHIOIOYM BXIJHI B HBHOro ¢aiau B
po0oUiif KOITii BIAMOBITHO JI0 MPOEKTHOTO 3aBaaHHAM. L poGoTa mpoBouThCS
JIOKaJIBHO 1 HE BUMarae 3BepHEHb 110 cepepa VCS.

Dikcayis 3min

3aBepUIMBIIM YEPrOBUI eTan poOOTH HaJ 3aBJaHHIM, PO3POOHUK (iKCye
(commit) cBoi 3MiHH, NEepeAarOyY iX Ha cepBep (a0 B OCHOBHY TUIKY, SIKILO
poOoTa Haja 3aBAaHHSAM MOBHICTIO 3aBEpIIEHA, a0 B OKpEMY TUIKY PO3pOOKH
naHoro 3aBnanHs). VCS Mmoke BUMaratu Bij po3poOHUKa Tiepes, ¢ikcalliero
00O0B'A3KOBO BUKOHATH OHOBJIEHHS poOouoi komii. Ilpu HasBHOCTI B cucremi
MIITPUMKHU BIIKJIAaeHUX 3MiH (shelving) 3MiHM MOXyTh OyTH MepelaHi Ha
cepBep 0e3 dikcarrii. JKkmo 3aTBeppKkeHa noituka poootu B VCS 11€ 103BOJISE,
TO hiKcarlisi 3MiH MOXE MTPOBOJIUTUCS HE IIOJIHA, a JIUIIIE 110 3aBepIICHH] POOOTH
HAJ| 3aBJAHHSM; B I[bOMY BHIIQJIKy JO 3aBEpPIICHHS POOOTH BCl MOB'sI3aHI 13
3aBJIaHHSIM 3MIHH 30€pIraloThCsl TUIBKH B JIOKAJIbHIM po00Y0i Korii po3poOHHUKa.

Posnofineni cuctemu ynpapiiHHS BepcissMU Takox Bigomi sik Distributed
Version Control System, DVCS. Taki cuctremMu BUKOPUCTOBYIOTH PO3MOJALIECHY
MOJIEJIb 3aMICTh TPAIULIAHOI KIIE€HT-CEpBEpHOi. BOHU, B 3araJibHOMy BUIAJKY,
HE MOTPEOYIOTh LIEHTPATI30BAHOMY CXOBHIIIL: BCS ICTOpISA 3MIHM JIOKYMEHTIB
30epira€Tbcsi Ha KOXXHOMY KOMI'IOTEpl, B JIOKQJIbHOMY CXOBHILI, 1 TIpH
HEOOXITHOCTI  OKpeMi  (parMeHTH  ICTOpli  JIOK&JIBHOIO  CXOBHINA
CUHXPOHI3YIOTHCS 3 AaHAJIOTTYHUM CXOBHILEM Ha 1HIIOMY KOMI'tOTepl. Y IesKuX
TaKUX CHCTEMax JOKaJbHE CXOBHINE PO3TAIIOBYEThCS OE3MOCEPEaHhO B
Karajorax pooouoi kormii [29].

Konu xopucTtyBau Takoi CHCTEMH BUKOHY€ 3BHYAMHI Jiii, TaKi SIK BUTAT
MEBHOI BepcCii JOKYMEHTAa, CTBOPEHHsI HOBOI BEpCii TOIO, BIH IMPAIIOE 31 CBOEIO
JIOKAJIBHOIO KOITE€0 CXOBUIA. Y Mipy BHECEHHS 3MIH, CXOBHII, IO HAJIEXKaTh
pI3HHM PO3pOOHMKAM, TIOUYMHAIOTH PI3HUTHUCSA, 1 BHHUKAE HEOOXITHICTh B iX
cuxpoHizamii. Taka cHUHXpOHI3AIlil MOXKE 3IHCHIOBATHUCA 3a JOIOMOTOIO
oOMiHy maTtyamMu a00 Tak 3BaHMMH HaOopamu 3MiH (aHri. Change sets) Mik
KOPHCTYyBadaMH.

OnucaHa MoJenb JIOTIYHO OJM3bKa CTBOPEHHS OKPEMOi TUIKK s
KOXXHOTO PO3pOOHMKA B KJIACHYHINA CHUCTEMI1 YNpPaBIiHHA BEpCisiMU (B JEAKUX
PO3MOIIICHUX CHUCTEMaxX TMepe] MOYaTKOM POOOTH 3 JIOKAJTbHUM CXOBHILEM
NOTPIOHO CTBOPUTH HOBY T'UIKY). BiAMIHHICTB MOJsITae B TOMY, 110 JJO MOMEHTY
CUHXPOHI3allii 1HIII pO3pOOHUKH III€T TUIKK HEe 0ayaTh. [Ioku po3poOHUK 3MiHIOE
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JMIIIE CBOIO TUIKY, HOTO poOOTa HE BIUIMBAE HA IHIIMX YYACHUKIB IMPOEKTY Ta
HaBnaku. [lo 3aBeprieHH] BIJOKPEMJIEHOI YaCTHHH POOOTH, BHECEHI B ramysi
3MIHH 3JIMBAIOTh 3 OCHOBHOIO (3arajibHOIO) T1IKOI0. SIK MpH 3JIUTTI TUIOK, TaK i
NpY CHHXPOHI3aIli pi3HUX cXOBHIN MOxWBI KoHQIikTH Bepciid [30]. Ha mei
BUIMAJIOK Yy BCIX CHCTeMax IMepeadadeHi Ti YW 1HIN METOMW BUSBICHHS 1
BUPIMICHHS KOH(IIKTIB 3JUTTA.

3 TOUYKM 30py KOpPHUCTyBaua pO3MOJIJIEHA CHCTEMa BiIPI3ZHIETHCS
HEOOXIIHICTIO CTBOPIOBAaTH JIOKAJIBHUM  PEMO3UTOPIA 1 HASBHICTIO B
KOMaHJTHOMY MOBOIO JIBOX JTOJaTKOBUX KOMaH]I: KOMaHI1 OTPUMAaHHS CXOBUIIA
BiJ BijjaieHoro komm'rorepa (pull) 1 mepenadi cBOro cxoBHIlla Ha BiJajIeHUN
komm'torep (push). Ilepma komaHaa BUKOHYE 3JMTTS 3MiH BiAJaJICHOTO 1
JOKAJIbHOTO ~ PEMO3UTOPIiB 3 MPHUMIIMIEHHSAM pe3yabTaTy B JOKAJIbHUHN
PEMO3UTOpPIN; JApyra - HaBMAKWU, BUKOHYE 3JUTTS 3MiH JBOX PEMO3UTOPIiB 3
NPUMILIEHHSM pe3yJbTaTy B BIIJAJICHUN pEeno3uTOpiid. Sk mpaBuio, KOMaHaH
3UTTA B PO3NOJUIEHUX CHCTEMax JO3BOJISIIOTH BUOpaTH, sKI HAOOpU 3MiH
OyoyTh IepefaBaTUCA B IHIOMK PEMO3UTOpIdA ab0 BUIYyYaTUCh 3 HBOTIO,
BUIIPABIISATA KOH(IIKTU 3JIUTTA O€3MOcepeaHbO B XOJ1 omepauii abo micas ii
HEBJIAJIOTO 3aBEPIICHHS, TOBTOPIOBATH a00 BIJHOBIIOBATH HE3aKIHUYCHA 3JIUTTS.
3a3Buuail mepejavya CBOIX 3MIH JO 4yxkoi perno3uTopiit (push) 3aBepiryerbcs
BJIaJI0 TUIHKHU 32 YMOBH B1JICYTHOCTI KOH(IIIKTIB. SIKIII0 KOH(IIKTH BUHUKAIOTh,
KOpHUCTYBad [MOBUHEH CIIOYATKY 3JIUTH BEpCli B CBOEMY PENO3UTOpIi (BUKOHATH
pull), 1 TumIe MOTIM NepeAaBaTH X 1HIIKM.

3a3BuYail pEKOMEHAYETHCSI OPTaHI30BYBAaTH POOOTY 3 CUCTEMOIO TaK, 11100
KOPHUCTYBaul 3aBX/]1 a00 NMEPEeBaKHO BUKOHYBAIM 3JTUTTS y ce0e B PEMO3UTOPIi.
ToOTo, Ha BIAMIHY BIJl HEHTPAJII30BaHUX CUCTEM, JI€ KOPUCTyBadl MepearoTh
CBOI 3MIHM Ha LIEHTpPaJIbHUN CcepBep, KOJIM BBAXKAIOTh 3a TNOTPIOHE, B
PO3NOAUIEHUX CHUCTEMax OUIbLI MPUPOJHUM € TOPSJIOK, KOJHU 3IUTTS BEPCIid
IHILIIOE TOM, KOMYy TMOTpPIOHO OTpUMATH MoOro pe3ynbrar (HaAOpHUKIA,
PO3pPOOHUK, KEPYIOUMI CKIIaJaIbHUM CEPBEPOM) .

OcHOBHI nepeBaru po3MnoAUIEHUX CUCTEM - iX THYUYKICTh 1 3HaYHO OlJblla
(Y MOpiBHSHHI 3 IIEHTPaTI30BaHUMHU CUCTEMaMU) aBTOHOMISI OKPEMOT'0 poO0UOro
micug. Koxken xomm'torep po3poOHMKAa €, (HAKTUYHO, CaMOCTIHHUM 1
MOBHO(YHKITIOHATFHUM CEPBEPOM, 3 TaKMX KOMIT'IOTEpPIB MOXKHA MOOYyayBaTu
JOBUIBHY 3@ CTPYKTYpPOIO 1 pIBHEM CKIIQJHOCTI CHUCTEMY, 3aJaBIId (sIK
TeXHIYHMMH, TaK 1 aJMIHICTpAaTUBHUMHU 3axoJaMHu) OaXaHWH TOPSIOK
cuaxpoHizaiii. [Ipu oMy KOXeH po3poOHHUK MOXKE BECTH pOOOTY HE3aJIeKHO,
TaK, K WOMYy 3pYy4HO, 3MIHIOIOUHM 1 30epiratourd MpOMIXKHI BepcCii JOKYMEHTIB,
KOPUCTYIOUHMCh yCIMa MOXJIMBOCTAMHM CHUCTEMH (B TOMY YMCII AOCTYIOM [0
icTopli 3MiH) HaBITh 3@ BIACYTHOCTI MIJKJIIOYEHHS O MEPEXi 3 CEPBEPOM.
3B'130k 3 cepBepoM ab0 IHIIMMH PO3POOHHMKAMHU MOTPIOHO BUKIIOYHO IS
NPOBEICHHS CHUHXPOHI3alli, NpU 1bOMYy OOMIH HabopamMu 3MIH MOXeE
31MCHIOBATUCSA 32 PI3HUMHU CXEMaMH.
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Jlo HEmoIKIiB PO3MOAUICHUX CHCTEM MOJXKHA BITHECTH 301TBIICHHS
HEOOX1THOTO OOCSTY AMCKOBOI Mam'siTi: Ha KOXXHOMY KOMI'IOTEpPi JOBOIUTHCS
30epiraTy TOBHY ICTOPIIO BEpCiid, TOAI SK B IIEHTPATi30BaHINl CHUCTEMI Ha
KOMIT'FOTEpi po3poOHMKa 3a3BUYai 30epiraeThbes uire pododa Koris, ToOTo 3pi3
CXOBHWINIAa HAa SKUICh MOMEHT 4Yacy 1 BHECEHI 3MiHH. MEHII OYEBHIHHUM, aJie
HEMIPUEMHUM HEJOJIIKOM € T€, L0 B PO3MOAUICHOT CHUCTEMI IPAKTUYHO
HEMOXXJIMBO peaji3yBaTH JesKl BUAM (DYHKIIOHAJBHOCTI, IO HAaJaIOThCA
HEHTPaII30BAHUMHU CUCTEMaMHU. 11E:

brnokyBanus daiiny a6o rpynu QainiB  (aas  30epiraHHS  O3HAKU
0JIOKYBaHHS MOTPIOEH 3arajbHOJOCTYITHUM 1 TOCTIHHO 3HAXOJUTHCS B OHJIAMHI
IEHTpaJbHUM cepBep). Lle 3MyIye 3acToCOBYyBaTH CrieiaiabHl aaMIHICTPATHUBHI
3aX0Jd, SIKIIO JOBOJUTHCS MpalioBaTH 3 OlHApHUMH (ailnaMu, HEPUIATHUMU
JUTSL aBTOMATHYHOTO 3JTUTTA.

CrexxeHHd 3a meBHUM (aiiom abo rpynoro Qaitms (3MiHE (ailmiB
BIIOYBAaIOTbCS HAa PIZHUX CEpPBEpax, 3JIUTTS 1 BUAUICHHS TUIOK B1JOYBAaOTHCS
JIOKaJIbHO, MPO 3MIHU CTA€ BIIOMO TIIBKU MPU CUHXPOHI3allli, IPUYOMY HE BCIM
pO3pOOHUKAM, a TIIBKH TUM, XTO B JJaHI/ CUHXPOHI3aIlll Oepe yJacTsb).

€nvHa HacKpi3Ha HyMepaillisi Bepcii cuctemu 1 / abo aiimiB, B KA
HOMEp Bepcii MOHOTOHHO 3pOCTa€ (Taka HyMepallisl TaKoK BUMarae HasBHOCTI
rOJIOBHOTO CepBepa, 10 3a7a€ HOMEpPU Bepciit g BCIX 1HIMUX). Y
PO3MOJIIEHUX CUCTEMaX TOBOJUTHCS OOXOIUTHUCS JIOKAJbHUMH MO3HAUYEHHSIMU
BepCii 1 3aCTOCOBYBATH TETH, MPU3HAYEHHS SKUX BU3HAYAETHCA YTOJIOI0 MIX
po3poOHHKamMu ab0 KOPIOPATUBHUMHU CTaHJAApPTaMH (ipMHu.

JlokanmpHa poOOTa KOpHCTyBaua 3 OKPEMOIO, HEBEIMKUN 3a 00cAroM
BUOIPKOIO 3 3HAYHOTO 3a PO3MIPOM 1 BHYTPIIIHBOI CKJIAJHOCTI CXOBHIA HA
B1JIJIaJICHOMY CEpBepl.

Mo>kHa BUIIIMTH HACTYMHI THUIIOBI CHUTyalli, B SKUX BUKOPUCTaHHS
PO3MOIIEHOT CUCTEMH /A€ MTOMITHI NIEpeBaru:

[lepiognuHa CUHXpOHI3alisd AEKUIBKOX KOMM'IOTEPIB MiA YHPaBIIIHHIM
OJIHOTO pO3poOHUKa (poOOYOro KOMMI'IOTEpa, JOMAIIHBOTO KOMII'IOTEpaA,
HOYTOyKa 1 Tak pAaii). BukopucrtaHHs poO3MOJAUICHOI CUCTEMH MO30aBIis€ Bijl
HEOOXITHOCTI BUJUISATH OJWH 3 KOMI'IOTEPIB B SKOCTI CEpBEpa, CUHXPOHI3aIlis
0 HEOOX1HOCTI, 3a3BUYAl TIPH «IEepecail» po3poOHUKa 3 OJTHOTO MPUCTPOIO
Ha THIITUH.

CrisnibHa poOOTa HaJl MPOSKTOM HEBEJIIMKUN TEPUTOPIATBHO PO3MOIIECHOT
rpynu po3poOHHKIB 0€3 BUAUICHHS 3arajlbHUX pecypciB. SIK 1 B monepeaHbroMy
BUIIAJIKY, PEATI3yeThCsl cXxema poOoTu 0€3 TOJOBHOTO CEpBEpPA, a aKTyalbHICTh
PEeTNo3UTOPIiB MIATPUMYETHCS MEPIOAUUHUMHU CUHXPOHI3AIIT 32 CXEMOIO «KOKEH
3 KOKHUM.

Benukuii po3nojiieHe MPOEKT, YYaCHUKU SIKOTO MOXKYTh TOBIMM dYac
MPALOBaTH KOKEH HaJ CBOEI0 YACTHHOIO, MPH IIbOMY HE MAalOTh MOCTIHHOTO
OiAKITIOYeHHS 10 Mepexi. Takwii NpoekT MoKe BUKOPHCTOBYBATH
LEHTPaII30BaHUM cepBep, 3 IKUM CUHXPOHI3YIOThCS KOIIii BCIX MOT0 YYaCHUKIB.
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MoskmuBi ¥ OUTBII CKJIAJIHI BapiaHTH - HANPHKJIAA, 31 CTBOPSHHSIM TPYI JIS
po0OTH 32 OKpEeMHMH HaIlpsiMaMH BCepeuHi OimbIIoro mpoekty. Ilpu npomy
MOKYTh OYTH BHJIIJICHI OKpEMI «TPYIHOBI» CEpBEpH AJIsi CHUHXPOHi3alii poOoTH
Ipym, TOJl MPOILIEC OCTATOYHOTO 3JUTTS 3MIHH CTa€ JACPEBOBUIAHHUM: CIOYATKY
OKpeMi pO3pPOOHHKM CHHXPOHI3yIOTh 3MIHM Ha TPYHOBHX CEpBEpax, MOTIM
OHOBJICHI PENO3UTOPIi IPYIl CUHXPOHI3YIOTHCS 3 TOJIOBHUM cepBepoM. MoskiuBa
pobota 1 0e3 «IpymoOBHUX» CEpBEPIB, TOJI PO3POOHUKH OJHIET Tpymnu
CHHXPOHI3YIOTh 3MIHM MDXX CO00I0, MICJs 4oro Oyab-sKui 3 HUX (HAIpUKIa,
KepIBHUK IPYIIH) IIepeiae 3MiHU Ha eHTpaibHuii cepsep [29, 30].

VY tpaguiiitHiii «odicHO» po3podili MTPOEKTIB, KOJIU Ipyna po3poOHUKIB
BIJIHOCHO HEBEJIMKA 1 IIJIKOM 3HAXOJUThCS Ha OJHIN TEpUTOPii, B MEKaxX €JIMHOI
JOKAJIbHOT KOMITIOTEPHOI Mepeki, 3 TOCTIHHO JOCTYIMHMMH CEpBEpaMu,
[IEHTpaIi30BaHa CHUCTEMa MOXE BUSBUTHCS KpalluM BHOOPOM dYepe3 CBOIO
OUIBII >KOPCTKOI CTPYKTYpU 1 HAABHOCTI (DYHKLIOHAJIBHOCTI, BIJCYTHBOI B
PO3MOIJIEHUX CUCTEMaxX (HaIpUKJIIaJ, BXe 3rajaHoi 0J0KyBaHHS). MOXIUBICTh
¢dikcyBaTH 3MIHM 0€3 iX 3JMUTTS B LIEHTPAJIbHY T'UIKY B TaKMX YMOBAax JIETKO
peani3yeTbcsl NUIIXOM BHJIUICHHS HE3aBEpUIEHUX pOOIT B OKpPEMI TUIKH
PO3pPOOKHU.
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JABOPATOPHA POBOTA Nel
«PO3POBKA OIIUCY TA AHAJII3 IHOOPMALIMHOI CUCTEMU»

Mema pobomu: Po3poOka anroputmy podotu IC 3  mocnioBHUM
HApOIIyBaHHSAM 3aJad, SKIi MOXYTh OYTH pO3B’si3aHI 3a JOMOMOTOIO
oOuucioBanbHOi TexHikd. Ommc Ta anam3 [C, po3moain poii B rpyli
PO3POOHUKIB.

Memoouuni exaziexu

JlabopaTopHa po0OoTa HampapjieHa Ha O3HAHOMIIEHHS 3 MPOIECOM OMHUCY
IC Ta oTpuMaHHSIM HaBUYOK MO BUKOPUCTAHHIO OCHOBHUX MeToiB aHamizy 1C.

£ Bumoau 00 pe3ynibmamis 6uKoHanHs 1a60pamopHoi pobomu:

1. HasBHicTh onucy iHGOpMAIiiTHOT CUCTEMH.
2. TlpoBeneHHs aHai3y JOCSKHOCTI BUKOHAHHS MTPOCKTY.
3. HasBHICTh BUCHOBKY MPO MOKJIMBICTH peaii3allii MpoeKTy, 1110 MICTUTb
peKOMEeHaIlli 100 PO3pOoOKH CHCTEMH, 0a30B1 IIPOMO3MINI 3a 00CATOM
HEOOX1THOTO OIOKETY, KUIBKOCTI PO3pOoOJIIOBaviB, 4acy Ta HEOOXiTHOMY
I13.

[Tpu cknamganHi # oopmMIIEHHI 3BITY CHiJ JOTPUMYBATHUCS PEKOMEHAITIH.

Teopemuyni 8ioomocmi:
3azanvui 8idomocmi npo po3pooky I113.

[IpoOnemMu KepyBaHHsS MPOTPaAaMHUMHU TMPOEKTAMH BIIEPIINEC BUSBWIKHCS B
60-x - mouatky 70-X pOKiB, KOJH MPOBAIHINCS 0arato BETUKHUX MPOEKTIB IO
po3po0IIl MporpaMHUX MpoaykTiB. bynu 3adikcoBani 3aTpuMku B ctBopeHHi [13,
BOHO OyJIO HEHAJIWHWUM, BUTPATH Ha PO3pOOKY B KiJbKa pa3 MepeBepIIyBaH
MIEPBICHI OI[IHKH, CTBOPEH1 MPOTrpamMHi CUCTEMHU YaCTO MaJld HU3bKI MOKa3HUKU
NPOAYKTUBHOCTI. [IpUymHU mNpoBadiB KOPEHWUJIUCS B THUX TMIAX0JaX, sKi
BUKOPHCTOBYBAJIMCS B KEPYBaHHI MPOEKTaMH. MeToMKa, 0 3aCTOCOBYBaJIacs,
Oyrna 3acCHOBAaHA Ha JIOCBiJll KEPYBAHHS TEXHIYHMMH MPOEKTaAMH i BUABHUIIACS
Hee(deKkTUBHOT ipu po3podu [13.

BaxnuBo po3ymiTé pizHUIIO MiX TpodeciiiHoo po3pookoro I[13 i
aMaTOpCbKUM TporpamyBaHHsIM. HeoOXimHICTH KepyBaHHS MNPOrPaMHUMHU
MPOEKTaMHU BUIUIMBAE 3 TOTO (akTy, IO Mpolec CTBOpeHHs mnpodeciitHoro 113
3aBXJIU € Cy0'€KTOM OI0KETHOI MOJITUKH OpraHi3allii, 16 BOHO PO3POOIISIETHCS,
1 Mae yacoBi oomexxeHHs1. PoboTa kepignuxa npoepammnozo npoekmy 3a BEIUKUM
PO3paxXyHKOM IOJISITAE B TOMY, 1100 TapaHTyBaTU BUKOHAHHS ITUX OIO/DKETHHX 1
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JacoBHX  OOMeEXeHb 3  oOmKoM  Oi3Hec-Iliiel  opraHizamii 100
po3pobroBanbHOro I13.

Kepisnux npoexmis Mae crjiaHyBaTH BCl €Tamy po3pOoOKH MPOTrPaMHOTO
IpoayKTy. BiH TakoX NOBHHEH KOHTPOJIOBATH XiJi BUKOHAHHS pOOIT i
JOTPUMAaHHsS BCIX HEOOXITHMX cTaHaapTiB. [locTiiiHMI KOHTpOJIb HAl XOJAOM
BUKOHAHHS POOIT HEOOXITHUN SIS TOTO, 100 Mpoliec po3poOKH HE BUXOJMB 3a
yacoBl M OIOJKETHI OOMEXEHHsS. ['apHe KepyBaHHS HE TrapaHTy€ YCIIIIHOTO
3aBEpILCHHS NPOEKTY, ajie MOoraHe KepyBaHHsS OOOB'SI3KOBE MpHBEAE 1O HOro
npoBaiy. lle Moke BupasuTucCs B 3aTpUMIN CTpPOKiB 3aaudi rotooro [I3, y
NEPEBUIIEHHIO KOIITOPUCHOI BapTOCTI MPOEKTY W Y HEBIAMOBIAHOCTI TOTOBOTO
[13 crieumdikariii BUMOT.

ITpomec po3pobku I13 cyTTeBO BiAPI3HAETHCS BiJ IMPOIECIB peami3alii
TEXHIYHUX TPOEKTIB, 110 MOPOJKY€ TEBHI CKIAIHOCTI B YIpaBliHHI
MIPOTPAMHUMU TIPOSKTAMM:

1. Ilpoepammnuii npooykm wnemamepianvrui. Ilporpamue 3a0e3nedeHHS
HeMaTepiaibHO, HOTO HE MOXHA mobauutu abo notopkartucs. KepiBHUK
MIPOrPaMHOI0 MPOEKTY HEe OauuTh mporiec "pocty" po3podmroBanoro 113.
Bin Moke moknagaTHCs TUIBKM Ha JOKYMEHTaIlito, sika (hikcye MpoIiec
PO3pOOKH MPOTPAMHOTO MPOJIYKTY.

2. He icnye cmanoapmuux npoyecie po3pobxu [13. Ha chorogHinIHIN JeHB
HE ICHY€ 4YITKOi 3aJIeKHOCTI MDK mporiecoM ctBopeHHs [I3 ¥ Tumom
CTBOPIOBAHOTO MPOrpaMHOTO MpoAykTy. IIpoliecu cTBOpEeHHS OLIBIIOCTI
TEXHIYHUX CUCTeM J00pe BUBYCHI. BUBUEHHSIM K€ MPOIECIB CTBOPEHHS
[13 ¢axiBiii 3aiiMalOTbCs TUIBKKM OCTaHHIM YacoM. ToMy TOKM HE MOXKHA
TOYHO TepeadayuTH, Ha SKOMY eTaml mpouecy po3pooku I13 MoxyTh
BUHHUKHYTH MPOOJIEMH, IO 3aTPOXKYIOTh YChOMY IMPOTPAMHOMY TIPOEKTY.

3. Benuxi npoepamui npoekmu - ye wacmo "oonopazosi” npoexmu. Benuki
porpamMHi MPOEKTH, K MPaBUIIO, 3HAYHO BIJIPI3HSIOTHCA Bij MPOEKTIB,
peanizoBaHux padime. Tomy, ™00 3MEHIIUTH HEBU3HAYEHICTh Y
IJIaHYBaHHI IPOEKTY, KEPIBHUKU MPOEKTIB MOBUHHI MaTH AYXKE€ BEJIMKHM
MPAKTUYHUI JOCBIJ. AJie MOCTIMHI TEXHOJIOTIYHI 3MIHM B KOMII'IOTEPHIi
TEXHIIl ¥ KOMYHIKAIIMHOMY YyCTaTKyBaHHI 3HEIIHIOIOTh MOINepeaHii
JIOCBiJI. 3HaHHA W HaBUYKM, HAKONMWYEHI JOCBIJIOM, MOXYTh HE
3aTpedyBaTUCS B HOBOMY IPOEKTI.

[TepepaxoBaHi BiIMIHHOCTI MOXYTh MPUBECTH IO TOTO, IO peai3allis
MIPOEKTY BWiiie 3 yacoBoro rpadika abo MepeBUITUTh OIOKETHI aCUTHYBaHHSI.
[IporpamHi  cucTeMH  HalyacTillie BUSABIAIOTHCS  HOBUHKAMH, 5K B
"ineonoriyHoMy", Tak 1 B TEXHIYHOMY IUIaHi. ToMy, nepeadadyyrouu MOKIIMBI
npoOjieMr B peaiizailii mporpaMHOrO MPOEKTY, CIIiJI 3aBXKIU IMaMm'siTaTd, IO
0araTbOM 3 HHMX BJIACTMBO BHUXOJIUTH 3a pPaMKH YacOBUX 1 OKOIHKETHUX
0OMEKEHb.
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IIpoyec kepyeanns po3pobKoI npocpamnHo2o 3abe3nedents

HemoxnmmBo omumcaTé ¥ cTaHmapTHU3yBaTH BCi POOOTH, BHUKOHYBaHI B
npoekTi mo crBopeHHo II3. Ili poGoTHM JOCHTH CYTTEBO 3ajieXaTh BiA
oprasizaiiii, /e BHKOHYe€Tbcs po3poOka I[I3, 1 Big THIY CTBOPIOBAHOTO
POrpaMHOTro MPOAYKTY. AJie 3aBXKIU MOKHA BUIUIMTUA HACTYIHI CTaAil:
Hanucanns npono3utiiii mo crBopenHto [13.

[1nanyBaHHs ¥ ckiagaHHs rpadika poOiT 31 ctBopeHHs [13.
O1iHIOBaHHS BAPTOCTI MPOEKTY.

[TinGip mepcoHamy.

KoHTposb Haj X0A0M BUKOHAHHS POOIT.

Hamucanus 3BITIB 1 HOIaHE.

Hepma CTallis MPOTPAMHOTO MPOEKTYy MOXKE CKJIAJaTHCS 3 HaIHCAHHS
MIPOTIO3HININ 10 peaiizamii 1boro mpoekTy. [Ipomo3uIlii MOBUHHI MICTUTH OTIHC
[IJIeH MPOEKTIB 1 CMOCO0IB iX JocCsATHEHHA. BOHU TakoX 3BUYAWHO MICTSThH y
co01 OIiHKK (PIHAHCOBUX 1 YaCOBUX BHUTpPAT Ha BUKOHAHHA mpoekTy. [lpu
HEOOX1THOCTI TYyT MOXYTh MPUBOJAUTHUCS OOTPYHTYBAHHSI JUIs Tepeiadul MPOEKTY
Ha BUKOHAHHSI CTOPOHHBOI OpraHizalii a00 KOMaHll pO3pOOHUKIB.

Hanucannua nponosuyiti — nyxe BIANOBIalIbHA po0OTa, TOMY IO IS
Oaratb0X Oprasizalliii MUTaHHS TPO T, Yu OyJe MPOEKT BUKOHYBATHUCS CaMOIO
oprasizaii€ro ado po3poOJsATUCS 32 KOHTPAKTOM CTOPOHHBOIO KOMITAHIEIO, €
KpuTuyHUM. He icHye sxux-HeOyab peKOMEHalllil 3 HamMCaHHS MPOMO3UIIiH,
0arato 4oro TyT 3aJICKHUTh BiJ JTOCBIi.

Ha eram nranysannsa npoexmy BUSHAYAIOTBCA TPOIECH, €Tanmu U
OTpUMaHi Ha KOXKHOMY 3 HUX PE3yJIbTAaTH, SKi IIOBHHHI TTPUBECTH 10 BUKOHAHHS
npoekTy. Peamizamis 1bOoro miaHy OpHBEAE A0 JOCSITHEHHS ILUIEH MPOEKTY.
BuzHaueHHsi BapTOCTI NPOEKTY TMPSMO TMOB'si3aHE 3 MHOro IUIAHYBaHHSM,
OCKLUIBKH TYT OI[IHIOIOTHCS PECYPCH, IO BUMAralOThCS /JIs BUKOHAHHS TUIaHYy.

Konmponv nao xooom euxonauwnsi pobim (MoHimopuHe npoexkmy) — 1ie
Oe3nepepBHUI TpoIleC, IO TPUBAE MPOTITOM YChOIO CTPOKY peai3arii
npoekTy. KepiBHUK MOBHHEH MOCTIMHO BIJICTIAKOBYBATH X1 peaji3allii IpoeKTy
i mopiBHIOBaTH (DaKTUYHI ¥ TIJIAHOBI MOKAa3HUKUA BUKOHAHHS POOIT 3 TXHBOIO
BapTicTI0. Xoya Oararo opraizamiii MaroTh MeXaHi3MH (HOPMaATBHOTO
MOHITOPUHTY POOIT, JOCBIAYCHUI KEPIBHUK MOXE CKJIACTH SICHY KapTHUHY IPO
CTaJif0 PO3BUTKY MPOEKTY MPOCTO MNUISXOM HEPOPMAIBHOTO CIJIKYBaHHS 3
PO3pOOHUKAMHU.

HedopmanpHuii MOHITOPHHT dYacTO JONOMara€ BUSBUTH TOTEHITIHHI
npoOsemMu, siKki B IBHOMY BUIJISIII MOXKYTh NpPOABUTHCS Ti3Hime. Hanpukian,
II0JICHHE OOTOBOPEHHSI XOJy BHUKOHAHHS pOOIT MOXKE BHUSIBUTH OKpeMi
HEJJOPOOKM B CTBOPIOBAHOMY MPOrPaMHOMY MPOAYKTI. 3aMiCTh OYiKyBaHHS
3BITIB, y sKUX Oyne BinOuTui (akt "mpoOykcoBku" rpadika poOIT, MOKHA

oukhwnE
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00roBopuTH 3 (haxiBIIMH HaMIU€HI TMPOTPaMiCTChKI IPOOIEMH 1 HE JTOMYCTUTH
3puBY Tpadika pooir.

[Ipotsirom  peamizamii MPOEKTy 3BHYAWHO BiAOYBa€ThCA  KijIbKa
(dbopMaTbHUX KOHTPOJILHHUX MEPEBIPOK X0y BUKOHAHHS poOiT 31 ctBopeHHs [13.
Taxi mepeBipkH MOBHMHHI JaTH 3arajbHy KapTUHY XOJy peaii3alii mpoeKTy B
IIJIOMY ¥ TTOKa3aTH, HACKIJILKHM BKe po3pobOsieHa yactuHa [13 BigmoBigae mijisam
MIPOEKTY.

Yac BUKOHAHHS BEJIMKHUX MPOTPAMHUX IMPOEKTIB MOXKE 3aliMaTH KIJIbKa
pokiB. IlpoTsrom 1pOro uacy I W HaMmipu opraHizaifii, M0 3aMOBHJIA
MPOrpaMHUIl TMPOEKT, MOXKYTh CYTTE€BO 3MIHUTHCS. MoOXe BHUSBHUTHCS, IO
pO3pO0IIIOBaHUI TIPOTPAMHHMM TPOJIYKT CTaB YK€ HEMOTPIOHMM abo BUXITHI
BUMOTH 70 cTBOproBaHoro [I3 mpocTo 3actapiim 1 iXx HEOOXiTHO KapauHAIBHO
MIHATH. Y Takii CcHUTyallli KepIBHHUIITBO OpraHizaiii-po3po0iroBada MOXeE
YXBAJIUTHU PIIICHHS 010 TpUIUHEHHS po3pooku [13 abo mpo 3MiHy NpPOEKTy B
HUJIOMY JJIS TOro, Imo0 ypaxyBaTh 3MIHEHI LUl W HaMmipu oOpraHizaliio-
3aMOBHHKA.

KepiBHUKM TIPOEKTIB 3BUYAHO 3000B'si3aH1 caMi niobupamu SUKOHABYIE
JUIsL CBOIX MPOEKTIB. B ineansHOMY BUNaAKy npodeciiiHuil piBeHb BUKOHABIIIB
MOBUHEH BIANOBIAATH Ti POOOTI, AKYy BOHU OyJAyThb BHUKOHYBATH B XOJi
peamizamii npoekty. OpHak y 0araTbOX BHMaJKaX KEPIBHUKU TOBUHHI
MOKJIaJIaTUCs] Ha KOMAaHJy pO3pOOHUKIB, sKa Jajieka BiJ 1aealbHOi. Taka
CUTYyallisl MOKe OyTH BUKJIMKaHA HACTYITHUMU PUYNHAMU:

1. broker TMPOEKTy HE JO03BOJISAE€ 3ATyYUTH BHUCOKOKBaTI(IKOBAHMIA
MepcoHan. Y TakOMy BHITQJIKy, 3a MEHINY IUIATYy 3aJIy4arOThCS MEHII
KBa(pikoBaHi (PaxiBIli.

2. byBatoTpb cwuTyallii, KOJM HEMOXJIUBO 3HaWTH (axiBLiB HEOOX1THOT
KBamQikaiii, sIK y caMiid oOpraHizamli-po3poOHHUKIB, TaK 1 I03a HE.
Hanpuknazn, "kpami atoau" B opraHizaiii, MOXYyTb OyTH BX€ 3ailHSTI B
THIIMX MIPOEKTaX.

3. Opranizaiist mparde MiABUIIATH TpodeciiHuil piBEHb CBOIX MPAIliBHUKIB.
Y 1mpoMy BHITaJIKy BOHAa MOXE 3allyddTH JO Yy4YacTi B IPOEKTI
HEJIOCBITUCHUX, a00 HEIOCTaTHHO KBaI(PiKOBAaHUX IIPAIlIBHHUKIB, 1100
BOHU TIPUA0QIM HEOOXITHUH JOCBIA 1 MOBYMIUCSA B OUIBIN JOCBITUYSHHUX
(axiBIIiB.

Takum dyrHOM, MaibKe 3aBXau 1001p (paxiBIiB 111 BUKOHAHHS MPOCKTY
Mae€ MeBHI OOMEXXEHHS U He € JOBUIbHUM. Pa3oM 3 TM, HE0OX1aHO, 1100 X0ua O
KUJIbKa WIEHIB TPYMU PO3po0IOBayuiB Manu KBamiikaiiro ¥ JOCBiA, JOCTAaTHI
U1 poOOTH HAJ MaHUM TPOCKTOM. A SKIIO Hi, TO HEMOXJIHBO YHHKHYTH
NOMMJIOK y po3pooi I13.

KepiBHuK npoekTy 3a3Buyail 3000B's13aHUI BIACUIIATH 38imu TIPO X1 KOTO
BUKOHAHHS SIK 3aMOBHUKOBI, TaK 1 MAPAIHUM opranizaiisM. Lle noBuHHI OyTH
CTHCJI JOKYMEHTH, 3aCHOBaHI Ha 1H(opmallii, B3SITOI 3 JOKJIAIHUX-3BITIB PO
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MPOEKT. Y NHWX 3BiTaX MOBMHHA OyTH Ta iH(OpMAIs, SKa JO3BOJIIE UITKO
OIIIHUTH CTYIIHb TOTOBHOCTI CTBOPIOBAHOT'O IIPOIPAMHOTIO IMIPOAYKTY.

VY pamkax kypcy «TexHomoriss po3poOKH MPOTPaMHOTO 3a0e3MEeUCHHS
BHJIUICHI HACTYIIHI po.ii 8 epyni no po3poouyi I113.

. Kepignux — 3aranbHe KepiBHHUIITBO MPOEKTOM, HAMMCAHHS JOKYMEHTAIlli,
CIIJIKYBaHHS 13 3aMOBHUKOM [13;

. CucmemHuti auanimux — po3poOKa BUMOT (CKJIaJaHHS TEXHIYHOTO
3aBaaHHsl, IpoekTy I13);

. Tecmep — ckiaiaHHs IUJIaHy TeCTyBaHHs U arecramii rotoBoro I13

(IpoayKTy), CKJIaJaHHS CIEHapil0 TeCTyBaHHS, O0a30BUU  MPHKIA],
MIPOBEICHHS 3aX0/I1B L[0/I0 TUIAHY TECTYBaHHS;
. Po3spobnosau — monentoBanHs: KoMnoHeHT 113, kogyBaHHS.

I Inanysanns npoexkmy pospoobru 113

EdextuBHe ymnpaBiiHHS NPOTPaMHUM MPOEKTOM MPSIMO 3aJCKHUTh BIJ
MPAaBWIBHOTO TJIaHYBaHHS pPoOOIT, HEOOXITHUX [JIsi HWoro BUKOHaHHA. [lman
JoToMarae KepiBHUKOBI mepen0adyuTu NpoOjeMu, siKi MOXXYTh BUHHKHYTH Ha
eTamax cTBopeHHsA [I3, 1 po3poOMTH MPEBEHTHBHI 3axXOAW [JI IXHBOTO
nonepekeHHss abo po3B'sa3ky. IlnaH, po3poOieHuil Ha MOYaATKOBOMY e€Tarli
MPOEKTY, PO3IIISIIAETHCS BCIMA HOTO yYacHUKAaMHU SIK KEPIBHUH JTOKYMEHT,
BUKOHAHHS SIKOTO TIOBUHHE MIPUBECTH JI0 YCIIIIHOTO 3aBEpIIeHHS MpoekTy. Lleit
MOYATKOBUI TUIAH TMOBHHEH MAaKCHMAaJIbHO JOKJIQJHO OIKUCYBaTH BCl €Tamu
peaizalii MpoeKTy.

[Iponec maHyBaHHA TOYMHAETHCS, BHUXOJSYM 3 OIKCY CUCTEMH, 3
BU3HAYCHHS TMPOEKTHUX OOMEXEHb (THMYAcOBI OOMEXKEHHS, MOMJIHBOCTI
HAssBHOTO MepcoHany, OroKeTHI oOMexeHHs 1 T.14.). Lli oOMexXeHHs MOBUHHI
BU3HAYATHCS MApaJEIbHO 3 OLIIHIOBAHHSIM MPOEKTHUX MNapaMeTpiB, TAKUX SK
CTPYKTYypa ¥l po3Mip MPOEKTY, a TAKOXK PO3MO1ITI0M (DYHKIIINA cepell BUKOHABIIIB.
[ToTiM BU3HayarOThCsS €Tanu po3poOKU W Te, SIKI Pe3ysbTaTH, JOKYMEHTallls,
POTOTUNH, MiICUCTEMH a0 Bepcii MPOrpaMHOrO MNPOAYKTY IMOBHUHHI OyTH
OTpUMMaHI MO 3aKIHYEHHIO HUX eTamiB. [lanl mo4ynHaeThCsl LMKIIYHA YacTUHA
iaHyBaHHs. CrioyaTky po3poOsieTbes rpadik poOIT 3 BUKOHAHHS MPOEKTY abo
JTAETHCS 03B HAa TPOJOBKEHHS BUKOPHCTAHHS paHIllie CTBOPEHOro Tpadika.
[Ticns 1HOro MWPOBOAUTHCA KOHTPOJIL BHKOHAHHS pOOIT 1 BIJ3HAYAIOTHCS
PO301KHOCTI MK PETBHHM 1 TNIAHOBUM XOJIOM POOIT.

Jlami, mo Mipi HaIXOJKCHHS HOBOI i1H(oOpMaIii Mpo XiJ BHKOHAHHS
MPOEKTY, MOKIIMBUM TIEPETJIsA]] TTOYATKOBUX OIIHOK MapameTpiB mpoekty. Lle, y
CBOIO YEpry, MOKe MPUBECTH J0 3MiHH rpadika poOiT. Ko B pe3yabTaTi MuxX
3MiH MOPYIIYIOTHCA TEPMIHU 3aBEpPILICHHS MPOEKTY, MOBUHHI OyTH MEperisiHyTI
(1 moropxeHi 13 3aMOBHUKOM [13) nmpoekTHi 0OMEKEeHHS.

3BUYaiHO, OUIBILICTh KEPIBHUKIB MIPOEKTIB HE AYMAaIOTh, 1110 peai3alis ix
MPOEKTIB MpOMHJe TIaaKo, 0e3 ycsakux mpobieM. baxaHo, omucatu MOMKJIUBI
npoOJjieMH 1€ J0 TOro, SIK BOHU BHSIBIIATH c€0€ B XOJ[I BUKOHAHHS IPOEKTY.
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Tomy kpame ckimagatu "mecumictuyHi" Tpadiku podiT, HiX "omTUMiCTHYHI".
Ane, 3BUYaitHO, HEMOKJIMBO TTOOYAyBaTH TIJIaH, 0 BPaXOBYE BCi, y TOMY YHUCII
BUITAJIKOBI, TPOOJIEMH ¥ 3aTpUMKH BUKOHAHHS TIPOEKTY, TOMY W BHHHUKAE
HEOOXITHICTh TEPIOUYHOTO TEPErysiAy MPOCKTHUX OOMEXEHb Ta eTalliB
CTBOPEHHSI POTPAMHOTO TIPOTYKTY.

[InaH mMpoekTy MOBHMHEH 4YITKO TIOKa3aTH PECypcH, HEOOXITHI s
peanizalili mpoeKTy, Mol poOIT Ha eTanu W 4acoBUM rpadik BUKOHAHHS ITUX
eTamiB. Y JEAKUX OpraHizalisix IJIaH MPOEKTYy CKIaJa€TbCsl K €JIUHUN
JIOKYMEHT, 1110 MICTUTh YC1 BUAM IUIaHIB, OMMCAHUX BUIIE. B 1HIIUX BUmagkax
IJIaH MPOEKTY OMUCYE TUILKU TEXHOJOT1YHUM nporiec ctBopeHHs [13. ¥V takomy
1aHi OOOB'S3KOBO MPHMCYTHI TMOCWJIAHHSA Ha IUIAHW IHIIUX BHUJIB, ajieé BOHH
PO3POOIISIOTHECS OKPEMO BiJ] TUTAHY TIPOCKTY.

JleTamizallis TUIaHIB MPOEKTIB YK€ BIAPIZHIETHCA 3QJICKHO BIJ THUITY
PO3pOOIIOBAHOTO IIPOTPAMHOIO MPOJAYKTY M oprasizaiii-po3poOHuka. Aue,
3a3BUYal, OUIBIIICTh MJIAHIB MICTATh HACTYITHI PO3I1IN:

1. Bcmyn. KopoTkuii omuc IUJIEH TPOEKTY W MPOEKTHUX OOMEXKEHb
(OX0/UKETHHX, YACOBHX 1 T.JI.), IKI BOXKJIUBI JJII KEPYBAHHS IIPOCKTOM.

2. Opeanizayiss euxkoHanus npoexmy. Ommc crnocoly no00py KoMmMaHAU
PO3POOHUKIB 1 PO3IOAiT O0OB'SI3KIB MIJK YJICHAMH KOMaH/IH.

3. Ananiz pusukie. ONUC MOMIMBUX TMPOCKTHUX PHU3BHUKIB, IMOBIPHOCTI iX
MPOSIBY U CTpaTeriid, CIPSIMOBAHUX Ha IXHE 3MEHIIICHHSI.

4. Anapamui U npoepamui pecypcu, HeoOXIOHI Ons peanizayii npoexkmy.
[lepenixk amapatHux 3aco6iB 1 [I3, HeoOXximHOrO JUIsI PO3pOOKH
MIPOTPAMHOT0 MPOAYKTY. SIKIO anmapaTHi 3aco0u MOTPIOHO 3aKyIOBYBATH,
NPUBOAMUTHCS aHAMI3 iX BapTOCTI pa3oM 13 rpadikoM 3aKymiBial
MTOCTaYaHHS.

5. Posbusxa pobim na emanu. Ilponec peanizailii IpoeKTy pPO30UBAETHCS HA
OKpeMi  TpOIEeCH, BHU3HAYAIOTHCA €TalM  BUKOHAHHS  IPOECKTY,
NPUBOAUTBCS omuc pe3ynbTariB  ("BUXOAIB") KOXKHOIO eramy i
KOHTPOJIbH1 OI[IHKH.

6. I'paghix pobim. Y 1upoMmy rtpadixy BigoOpakarOThCS 3aJCKHOCTI MK
OKpeMHMH Tmpoliecamu (eramamu) po3pooku [I3, omiHkKM wacy ix
BUKOHAHHS ¥ pO3MOJIT UIEHIB KOMaHAM PO3POOHUKIB Ha OKpPEMHUX
eTamnax.

7. Mexanizmu mouimopuney i KOHMPOIO HAO XOO0OM BUKOHAHHS NPOEKm) .
OnucyroThCs HaJaBaHI KEPIBHUKOM 3BITH TPO XiJ BHUKOHAHHS POOIT,
TEPMiHU iX HaIaHHSI, @ TAKOK MEXaHI3MH MOHITOPUHTY BChOTO MPOCKTY.
[InaH MOBHHEH PEryJsipHO MEeperysAaTHCs B MPOLEC] peati3allii IpoeKTy.

OpH1 YaCTHHM MJIaHy, HAIPUKIAI rpadik pooiT, 3MIHIOIOTHCS YacTO, 1HILI OB
ctabuibHi. J[Ji1 BHECEHHA 3MIH y IUIaH MOTpiOHA cHeniajgbHa OpraHi3alis
JIOKYMEHTOIIOTOKY, IO JIO3BOJISIE BIJICTIAKOBYBATH 111 3MiHHU.
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3azanvui gidomocmi npo eumozu 0o IC

[TpoGnemu, siki JOBOIUTHCS BHPINTYBAaTH (haxXiBIIM y MPOIIECi CTBOPEHHS
[13, myxe ckmamni. [Ipupona mux mpoOiem HE 3aBXIU 3pO3yMisia, 0COOIUBO
SKILO po3po0IIIOBaHa MPOrpaMHa CUCTeMa 1HHOBallIiHA. 30KpeMa, BaXXKO YiTKO
omucatu Ti Ail, SKI MOBUHHA BUKOHYBAaTH cucTeMma. Omnuc (QyHKIIOHAIBHHUX
MOKJIMBOCTEH 1 OOMEXEHb, IO HaKIAJalOThCd Ha CHUCTEMY, HA3MBAETHCS
BUMOraMHU JI0 IIi€l CHCTeMH, a caMm TMpolec (QOpMyBaHHS, aHami3y,
JOKYMEHTYBaHHS ¥ IEPEBIPKHU 1UX (PYHKIIOHAIBHUX MOXKJIMBOCTEH 1 OOMEKEHb
— PO3pOOKOIO0 BUMOT.

Bumorn nopingioThCs Ha KOpUCTyBalbki ¥ cuctemHi. Bumoru
KOPHCTyBaya — I1¢ OIKC MPUPOTHOI MOBOIO (IUTIOC JlarpaMu, IO MOSICHIOIOTH)
(GYHKIIIH, 10 BUKOHYIOTHCSI CUCTEMOIO, 1 OOMEXXEHb, SIKI HAKJIaJal0ThCs Ha HEI.
CucTeMHI BUMOTH — II€ OIUC OCOOJIMBOCTEH CHUCTEMH (apXITEKTypa CUCTEMH,
BUMOTU JO TapaMeTpiB YCTAaTKyBaHHS 1 T.JA.), HEOOXITHUX i €(PEeKTUBHOI
peaizaillii BAMOT KOpUCTyBaya.

Ilepwi kpoxu no pospobyi eumoe oo IC - ananiz 30iticheHnocmi

Po3poOka BUMOr — 1€ MpoIlleC, M0 BKJIIOYAE 3aXOJd, HEOOXIAH1 IS
CTBOPEHHSI 1 3aTBEP/PKEHHS JIOKYMEHTA, 1110 MICTUTh CHEIU(IKAI[II0 CUCTEMHUX
BUMOT. J[JI1 HOBHX MPOTPAMHUX CHUCTEM IMPOIEC PO3POOKHM BUMOT IMOBHUHEH
MOYMHATUCS 3 aHami3y 3/IIMCHEHHOCTI. [loyaTkoM Takoro aHamizy € 3arajJbHHii
ONMKUC CHUCTeMH 1 ii MpPU3HAYECHHS, a PEe3yJbTaTOM aHalli3y — 3BIT, y SIKOMY
MOBMHHA OyTH 4YiTKa pPEKOMEHAAIlisl, MPOJOBXKYBATH YW Hi MPOIEC PO3POOKU
BUMOT TTPOEKTOBAHOI cucTeMu. [HaKIle KaXXy4yu, aHaji3 3/11iCHEHHOCT] TOBUHEH
OCBITUTH HACTYIHI UTAHHS:

1. UYu BigmoBijlae cuUCTEMa 3arajbHUM 1 Oi3HEC-LIUISIM Oprasi3aiii-
3aMOBHHMKA 1 Oprasi3arii-po3poOHuka?
2.  Uum mMoXHa peani3yBaTH CHUCTEMY, BUKOPHCTOBYIOUM ICHYIOYI Ha JaHUU

MOMEHT T€XHOJIOT1i, HE BUXOJISIYM 32 MEXK1 3a7aH01 BApTOCTI?

3. Um ™MoxnHa oO0'eqHaTH CHUCTEMY 3 IHIIMMH CHCTEMaMH, SKi BXKe

EKCILTyaTyIOThCA?

Kputnuaum € nuranus, yu Oye cuctema BIAMOBIAATH HIUJIIM OpraHi3altii.
Skimo cuctema He BIATIOBIAE IUM ITUISIM, BOHA HE MIPEACTABIIIE HISKOI IIIHHOCTI
JUTsl OpraHizaiii. ¥ Toi ke yac 6araTto opraHizaiiii po3poOJIOTh CHCTEMH, IO
HE BIAMOBIJAOTH iX IIAM, a00 HE 30BCIM SCHO PO3YMIIOYM I, abo mixa
BIJTUBOM TOJIITUHYHUX 200 CyCUTBbHUX (DaKTOPIB.

Bukonannst anamizy 3aiMCHEHHOCTI BKJIIO4ae 30ip 1 aHami3 iHdopmarrii
npo MalOyTHIO CHUCTeMYy M HamucaHHs BiAMOBIAHOTO 3BiTy. CHOYaTKy Clij
BU3HAUYWTH, sika came iH(opmairisi HeoOXiaHa, 100 BIAMOBICTH HA MOCTAaBJICHI
Bullle nuTanHd. Hanpukmnan, o iHdopmailito MOXHa Ofep>KaTu, BIAMOBIBIIA Ha
MTUTAHHS:
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IIlo BimOymeThcs 3 OpraHizalli€ro, SKIIO CHCTEMa He Oyae BBEJICHA B
CKCILTyaTario?

Axi moTouyHi mpoOIeMH ICHYIOTH B OpraHizamii 1 SK HOBa CHCTeMa
JOTIOMOKE 1X PO3B'sI3aTH?

SIkuM YMHOM cucTeMa OyJie CIpUsATH UM Oi3Hecy?

Un BuMarae po3poOka CHCTEMH TEXHOJIOTii, $Ka JO IhOTO HE
BUKOPHCTOBYBAJIACs B OpraHi3aitii?

Jlami HeoOXigHO BHW3HAUMTH pkepena iHdopmaii. Ile MoxyTh OyTH

MEHEJKEepHU BIJUILIIB, ¢ cucTemMa Oyae BUKOPHUCTOBYBATHCS, po3poostoBayi 113,
3HalloMi 3 TUTIOM MalOyTHHOT CUCTEMHU, TEXHOJIOTH, KIHIIEB1 KOPUCTYBaYi 1 T.J.

[Ticns oOpobku 310paHoi 1iHGOpMali TOTYEThCA 3BIT IO aHATI3Y

3MIMCHEHHOCTI CHCTEMH, IO CTBOPIOETHCA. Y HBOMY TOBHHHI OyTH TOMaHi
peKoMeHAaIli IMoA0 MPOJOBKEHHS pO3poOKH cucTteMu. MOoxyTh OyTH
3alpOIOHOBAHI 3MIHU OIOKETy ¥ Trpadiky poOIT 31 CTBOPEHHS CUCTEMHU abo
mpe'ssBjeH1 0TI BUCOKI BUMOTH JI0 CHCTEMHU.

A

llopsook euxkonanus pobomu

BuBuuTH NponoHOBaHUN TEOPETUYHUN MaTepiall.

Ckiactu goxnagaui onuc 1C.

Ha migcraBi onycy cucteMu IPOBECTH aHai3 31HCHEHHOCTI.

VY xo/1 aHami3y BIJMOBICTH HA 3alIUTAHHS:

o 1l]o 8i0b6yoemvuca 3 opeanizayicio, AKwo cucmema He O6yoe 66edeHd 6
excnayamayito?

o AKi nomouni npobremu icHyromov 8 opeauizayii i K HO8a cucmema
oonomooice ix poszs'szamu?

o AHxum yunom cucmema 6yoe cnpusmu yinam 6iznecy?

o Yu eumacac po3pobra cucmemu mexHONO2I, AKA 00 UYbO2O He
BUKOPUCMOBYBANACS 8 Op2aHi3ayii?

Pe3ynbraToM aHamizy MOBHHEH OYTH BHCHOBOK TIPO MOXJIMBICTh

peanizarllii MpoeKTy.

4.

5.

PoznoginuTu posi B rpymi (KepiBHUK MIPOEKTY-PO3POOHUK, CHCTEMHHIMA
AHAII THK-PO3POOHUK, TECTEP-PO3POOHHK).
3amoBHUTH PO3/UIH TUTAHY:
o Bemyn
o Opeanizayisi BUKOHAHHS NPOEKMY
o Ananiz pusuxie
Po3ninu moBUHHI MICTUTH PEKOMEHAAIIT 100 PO3POOKH CUCTEMH,
0a30Bi mpomo3uiii 3a 00CSIroM  HEOOXINHOTO  OIOMKETy, YHUCITY
pO3poOHUKIB, Yacy i HeoOxiaHoro I13.
Ckuactd 3BIT IPO BUKOHAHY POOOTY.

L 3micm 36imy

Merta pobotu
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Beenenns. KopoTkuii ommc Iied TpoeKTy W MPOSKTHUX OOMEKEHb
(6r0DKETHHX, THMYACOBHX 1 T.J.), SIKI B&XKJIMBI JIJIS KEPYBaHHS ITPOSKTOM
Omnuc IC - HassBHICTH BUCHOBKY PO MOJKJIMBICTB peati3allii IpoeKTy, 1o
MICTUTHh PEKOMEHJAIlIl MO0 PO3POOKH CHCTEMH, 0a30Bi1 MPOIO3HINI 32
o0csATOM HEOOXiTHOTO OIO/KETy, YHCIy pPO3pOOHHMKIB, wYacy W
HeoOximHomy I13.

AHaJti3 311MCHEHHOCTI (3T1IHO 3 BUMOTaMHU JI0 BUKOHAHHS JIa0OpaTOPHOI
po0OOTH), BKa3aTH MOXKJIMBI TTPOOJIEMH ¥ IIIAXHU iX PO3B'sI3aHHS.

Pouni yyacHukiB rpynu po3po0ku [13.

[TporpamMHo-amapaTHi 3aco0W, IO BUKOPUCTOBYIOTHCS TMPH BHKOHAHHI
poOOTH.

BucHoBkH

Crmcok BUKOPHCTOBYBAHOI JIITEPATypH

Jlimepamypa

Commepsuis Nan. Mnxenepus nporpaMmmHoro odecrieuenust, 6-¢ us.: [lep.
¢ auri. — M.: U3parensckuii 1om “Bunbsamc”, 2002. — 624 c.

SAxobcon A., byu I'., Pam6o [[>x. YHubUIMpoBaHHKIN poiiecc pa3padoTKu
nporpammHoro ooecnieuenusi. — CI16.: ITurep, 2002. — 496 c.

Koncranraiin JI., JlokByn JI. Pa3paGoTka mporpaMMHOro oOecrieYeHHs. —
CIIO.: [Turep, 2004. — 592 c.

NBanosa I'.C. TexHomorust mporpaMMUpOBaHus: YUeOHUK I By30B. — M.:
N3n-Bo MI'TY um. H.O. baymana, 2002. — 320 c.
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JABOPATOPHA POBOTA Ne 2
«PO3POBKA BUMOT 1O IH®GOPMALIMHOI CUCTEMM>»

Mema pobomu: Cknactu 1 npoananizyBatu sumoru g0 IC, opopmutu T3
Ha po3pooOKy I13.

Memoouuni exazisxu

JlabopatopHa pobOoTa cHopsMOBaHa Ha O3HAHOMIIEHHS 3 TIPOILECOM
po3poOku BuMor 110 IC 1 cknaganus T3 Ha po3poOky 13, oTprMaHHS HABUUYOK 3
BUKOPUCTAaHHS OCHOBHUX METOJIB (DOpMYyBaHHS Ta aHaIi3y BUMOT.

£ Bumoau 00 pesynibmamis 6uKoHanHs 1a60pamopHoi pobomu:

1. HasBHicTh amiarpamu iieHTH(IKALil TOYOK 30py 1 Jiarpamu ie€papxii
TOYOK 30pY;

2. HasgBHICTP BHUMOI KOpHCTyBaya, LI0 YITKO OINHUCYIOTb MalOyTHIN
(yHKL10HAT CUCTEMH;

3. HasiBHICTh CHCTEMHHMX BHMOT, 110 BKJIIOYAIOTh BUMOTH /10 CTPYKTYpH,
IpOrpamMHOro 1HTepdency, TEXHOJOriIM pO3pPOOKH, 3arajbHi BHMOTH [0
cucteMu (HaIIMHICTh, MAacCIITA0OBAHICTh, PO3MOJAUICHICTh, MOJYJIbHICTb,
Oe3reka, BIIKPUTICTh, 3pYYHICTh KOPUCTYBAHHS 1 T.11.);

4. HasiBHicTb ckiagenoro T3.

Teopemuuni gioomocmi.:
3aeanvhi sioomocmi npo sumozu 0o IC

[IpoGnemu, siKi JOBOJIUTHCA BUPINTYBAaTH (PaxiBIIM y TPOIIECT CTBOPEHHS
[13, nyxe cknangui. [Ipupona nux npoOieM He 3aBXKAM SICHA, OCOOJIMBO SKIIO
pO3pOOJIIETHCST 1HHOBAIlIfHA TIpOrpaMHa CHUCTEMa. 30KpeMa, BaXKKO YITKO
onmucatu Ti All, SKi NOBMHHA BHKOHYBaTH cucTema. Omnuc (QyHKIIOHAIBHHUX
MOJKJIMBOCTEH Ta 0OMEXEeHb, HAKJIAJIEHUX Ha CUCTEMY, HA3MBAETbCSA BUMOTAMH
70 L€l cucTeMHu, a caMm mpoiec (opMyBaHHs, aHaNi3y, JOKYMEHTYBaHHS Ta
NepeBIpKd MX (PYHKIIOHATBHUX MOXJIMBOCTEH 1 OOMEXEeHb - pPO3pOOKOI0
BHIMOT.

Bumorn mominsioTbess Ha TMPU3HAYEHI I KOPHUCTyBada 1 CHCTEMHI.
Bumoru kopucTtyBaya - 11e OMC Ha MPUPOHINA MOBI (TUTIOC AiarpamMu) QyHKIIIH,
BUKOHYBAaHHMX CHCTEMOIO, 1 OOMEXeHb, 110 HakKJIajaloThcs Ha Hei. CuctemHi
BHUMOTH - 1€ OMHC OCOOJMBOCTEHN CHUCTEMH (apXiTEKTypa CUCTEMH, BUMOTHU JI0
napameTpiB oOJaJHAHHS 1 T.J.), HEOOXITHUX I e(HEKTUBHOI peasizaiii BUMOT
KOpHCTYyBaya.
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Po3spobka sumoe

Po3pobka BUMOT - 1€ MpoOIEC, MO BKIIOYAE 3aXO0MW, HEOOXimHI myis
CTBOPEHHS 1 3aTBEPPKEHHS JOKYMEHTA, III0 MICTUTH Cleu(IKaIlil0 CUCTEMHUX
BUMOT. PO3Pi3HSAIOTE YOTUPH OCHOBHUX €TAIH MPOIECY PO3POOKH BUMOT:

1. AHaii3 TeXHIYHOT 3{IHCHEHHOCTI CTBOPCHHS CHCTEMH.

2. ®opMyBaHHS Ta aHaJ13 BUMOT.

3. Crieumdikariiss BAMOT 1 CTBOPEHHS BIAMOBIHOT JOKYMEHTAIII].

4. Artecrarist {uX BUMOT.

Ha pucynky JI2.1 noxa3zaHi B3a€MO3B'SI3KM MDK IIUMU €TanmaMu 1
pe3ynbTaTH, sIKI CYIPOBOIKYIOTh KOXHUHN €Tal MpoLecy po3pOOKH CUCTEMHHUX
BHUMOT.

Anams
3mHCHEeHHOCT]

{ @opMyBaHHA Ta J

aHaIi3 BHMOT

CrienndikyBaHHA ‘ N |

v BHMOT :
: ATecTamsg BHMOT
3BIT TIpO

3miHcHeHHICTE
aHATI3Y CHCTEMH \

Mogemni cHCTeMH v

Kopncrypans-
HHIBK] H CHCTEeMHI \
BHMOTH

ToxymenTanis 3i

crenHGiKaIier

BHMOT

Pucynox JI2.1. Tlporec po3poOku BUMOT

AJle OCKUIBKM B TIPOIIECi PO3POOKM CUCTEMH B CHUJIY PI3HOMAHITHHUX
IPUYUH BHUMOTH MOXYTh 3MIHIOBATHUCS, YIPABIiHHS BUMOTaMH, TOOTO TPOIIEC
YIOPABIIHHA 3MIHAMU CHUCTEMHHMX BUMOT, € HEOOXIJHOK CKJIAJOBOIO0 YACTHUHOIO
JISITBHOCTI 3 iX PO3POOKH.

DopmysanHs | aHaAli3 BUMO2

Hactynmaum eramom mporecy po3poOku BuUMOr €  (OpMYyBaHHS
(BU3HAYEHHS) 1 aHAJI3 BUMOT. Y3arajJibHeHa MOJeJNb npoiecy GopMyBaHHS Ta
aHaJli3y BUMOT IOKa3aHa Ha pucyHky JI2.2. KoxxHa opranizailisi BUKOPUCTOBYE
BJIACHUY BapiaHT Ii€1 MOJEII, 110 3aJeKUTh BiJ "MicIeBUX (PakTopiB": JOCBIAY
poOOTH KOJIEKTUBY PO3POOHHKIB, THITY PO3pOOIIOBAHOT CHCTEMH, CTaHIIAPTIB i
T.JI.
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CreundikyeaHHA
Houamox BHMOT

npoyecy _ 1 ITeperipka > |
BHMOT -

-

Y Y ¥ JlokyMeHTAaI A

AHamiz mpeaMeTHOL

obmacti

BuzHagenusa CHCTEMHHX
OPiOPHTETIB BHMOT

A

A
Y Y

A
& Posr'azanna
361p BHMOT MPOTHpIY

Y A
Kracudikamsa
BHMOT

Pucynox JI2.2. IIponec ¢popMmyBaHHs Ta aHaJ13y BUMOT

[Iporec hopMyBaHHS Ta aHaAJI3y BUMOT MPOXOJIUTH Yepe3 Psijl €TaIliB:

1.

2.

Amnaniz npeomemnoi obaacmi. AHaANITUKYA TOBUHHI BUBUYUTH MPEAMETHY
00J1acTh, e Oy/1e eKCIUTyaTyBaTUCS CUCTEMA.

36ip sumoe. lle nporec B3aemoii 3 ocobamu, 1Mo GOPMYIOTh BUMOTH.
[1ix yac pOro mporecy TpUBa€e aHai3 MPEIMETHOI 00JI1aCTI.
Knacugixayia eumoe. Ha upomy ertami Oe3dopmumii HaOip BUMOT
MEPETBOPUTHCS B JIOTTUHO TIOB'SI3aH1 TPYNH BUMOT.

. Jlo3sin npomupiu. be3 cyMHIBy, BUMOTH YHMCICHHUX OCi0, 3alHATHX Y

npoiieci popMyBaHHS BUMOT, OyayTh cynepewinBumMu. Ha oMy erari
BU3HAYAIOTHCA 1 BUPIIIYIOTHCSA IPOTUPIYYS PI3HOTO POAY.

. Ilpusnauenus npiopumemis. Y OyIb-IKOMY HaOOpi BUMOT OJIHI 3 HHUX

OyIyTh OUIBII BaXXJIMBi, HiXK 1HIIN. Ha nmpoMmy erami ciijabHO 3 oco0amu,
110 (OPMYIOTh BUMOTH, BUBHAYAOTHCSI HAHO1JIbIIT BaXKJIMB1 BUMOTH.

6. Ilepesipka e6umoe. Ha 1upboMy eTarni BH3HAYa€TbCs iX TIOBHOTA,

MOCJIIIOBHICTh 1 HECYNIEPEUIIUBICTD.

[Tpornec hopMyBaHHS Ta aHAJI3y BUMOT ITUKIIIYHHM, 31 3BOPOTHHUM 3B'I3KOM
BiJl OJTHOTO eTamy 0 iHmoro. [{ukn nounnaerscs 3 anam3y [1O 1 3akiHUyeThCS
NepPEeBIPKOIO0 BUMOT.

Posrinssmemo Tpu oOcCHOBHI miaxoau a0 (GOpMyBaHHS BHMOT: METO/,
3aCHOBAaHMM Ha BEJHWKINH KIUIBKOCTI OMOPHUX TOYOK 30py, CIeHapii Ta
eTHorpad1YHUN METO/I.

Onophi mouku 30py

[Tinxim 3 BUKOPUCTAHHSM PI3HMX OMOPHUX TOUYOK 30py 10 PO3POOKHU

BUMOI' BU3HA€ Pi3HI (OMOPHI) TOYKHU 30py Ha MpoOJeMy 1 BUKOPUCTOBYE iX SIK
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OCHOBM TOOY/MOBM Ta oprasizamii sk mporecy (QopMyBaHHS BHUMOT, Tak 1
0e3nocepeHbO CAMUX BUMOT.

Pi3Hi MeTonu NpOMOHYIOTH Pi3HI TPaKTyBaHHSA BHUpa3y '"Touka 30py".
Touku 30py MOKHA TPAKTyBaTH HACTYITHUM YHHOM:

1. Ax oocepeno ingpopmayii npo cucmemui Ooani. Y 1bOMY BHUIAIKY Ha
OCHOBI OINOPHUX TOYOK 30py OYIyeTbcs MOJEIb CTBOPEHHS 1
BUKOPUCTAaHHS JaHUX B cucTemi. Y mpouect (OpMyBaHHS BHMOT
B1IOMPAIOTHCS Takl TOYKU 30pYy (1 Ha iX OCHOBI BU3HAYAIOTHCA JaH1), SKI
OyIyTh CTBOpPeHI ab0 BUKOPUCTAaHI MPU POOOTI CHUCTEMH, a TaKOXK
crocoou 0OpoOKHU JaHUX.

2. Ax cmpykmypa ysenens. Y 11bOMY BUIAJKY TOYKU 30PY PO3TIISIAIOTHCS
K 0ocoOJMBa 4acTWHA MoOjelni cucteMu. Hampukian, Ha OCHOBI pPi3HHX
TOYOK 30py MOXYTh pO3poOJsATHUCA MOAENI "CYTHICTh-3B'SI30K", MOJemi
KIHIIEBOTO aBTOMATY 1 T.]I.

3. Ak ooepoicysaui cucmemnux cepgicig. Y 1bOMYy BUIAAKY TOYKH 30Dy €
30BHIIIHIMHM (IIOJO CHUCTEMH) OJEpKyBayaMU CHCTEMHHUX CEpPBICIB.
Touku 30py AOMOMAararTh BU3HAYUTH JIaH1, HEOOXIAHI /i1 BUKOHAHHS
CUCTEMHUX CEpBICIB a00 iX yNpaBIIIHHS.

HaiiGinpmr  epexkTuBHUM MIAXOAOM 10 aHali3y TaKUX CHCTEM €
BUKOPHUCTAHHS 30BHIIIHIX OMOPHMX TO4YOK 30py. Ha ocHOBI mporo miaxony
po3pobieno meronx VORD (Viewpoint - Oriented Requirements Definition -
BU3HAYECHHS BUMOT Ha OCHOBI TOYOK 30pYy) JUIlsl pOpMyBaHHS Ta aHaJi3y BUMOT.
OcnogHi etanu Metony VORD mnoka3zani Ha pucysky JI2.3:

1. Inentudikaiiss TOUYOK 30py, SIKI OTPUMYIOTH CHUCTEMHI CEpBICH, 1
1meHTUdikallisi ceppiciB, BIAMOBIAHUX KOXHIN TOYIII 30DY.

2. CTpyKTypyBaHHS TOYOK 30py - CTBOPEHHS 1€papXii 3rpymoBaHUX TOYOK
30py. 3arajJbHOCHUCTEMHI CEpPBICH HAJAlOThCsl OUIBIII BUCOKHM PIBHSIM
lepapxii 1 ycmaJKOBYIOTHCSI TOUKaAMU 30pY HUKYOTO PIBHS.

3. JIokyMeHTyBaHHsI OMOPHUX TOYOK 30pY, AK€ MOJSATa€ B TOYHOMY OITUCI
171eHTU(PIKOBAaHUX TOYOK 30pY 1 CEPBICIB.

4. Bi1oOpakeHHS CUCTEMHU TOYOK 30Dy, AKa IMOKa3ye€ CUCTEMHI 00'€KTH,
BU3HAYCHI Ha OCHOBI 1H(OpMaIlii, yKJIaJIeHOi B OMOPHUX TOUYKAX 30DY.

A A
Y Y \i
| InenTH}iKaLA H CrpykTypyBaHHA H,}__[DI{}’MEHI}’BB.HHH Bino6paxeHna
TOHOK 30Dy TOYOK 30Dy TO4YOK 30DV CHCTEMH TOYOK
30py

Pucynok JI2.3. Meton VORD

Ilpuknao. Posrngaemo BukopucTaHHs Merogy VORD Ha mepmmx Tphox
KpOKax aHajli3y BUMOT JUIsl CHCTEMHU MIATPUMKH 3aMOBJIEHHS Ta OOJIIKY TOBapiB
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B OakamiiHi kpamHuii. Y OakamidHIA KpaMHHII A7 KOXKHOTO TOBapy
bikcyeTbest micue 30epiraHHa (IeBHA TOJKa), KUIBKICTH TOBapy Ta MOro
nocrayaibHUK. CucTeMa MIATPUMKH 3aMOBJICHHSI Ta OOJIIKY TOBapiB MOBHHHA
3a0e3nevyyBaTy 10AaBaHHs 1HGOpMaIlli Mpo HOBHIA TOBAp, 3MiHY a00 BUAATICHHS
iH(popMallii Mpo HasBHUM TOBap, 30epiranHs (1oAaBaHHs, 3MIHA Ta BUAATCHHS)
iH(opMalii mpo nmocTavyaibHUKIB, 110 BKIIIOYAE B ceOe Ha3By dipmu, ii agpecy 1
TenedoH. 3a T0NOMOT0I0 CUCTEMH CTBOPIOIOTHCS 3aMOBJICHHS MOCTaYaIbHUKAM.
KoxHe 3aMOBJIEHHST MOJKE MICTUTH KUIbKAa IIO3MIIH, B KOXHIH ITO3MINL
BKa3ylOTbCS HallMEHYBaHHSI TOBapy Ta MOro KUIbKICTh Y 3amMoBieHHI. Cucrema
Ha BUMOTY KOpucTyBaya (GopMmye 1 BHJA€ HA JPYK HACTYIHY JIOBIIKOBY
1H(popMaIrito:

* CIIMCOK BCIX TOBapiB;

* CIIMCOK TOBApiB, HASIBHUX;

* CIIMCOK TOBApPIB, KUJIBKICTh SKUX HEOOX1IHO MTOMOBHUTH;

* CIIMCOK TOBApIB, IO MOCTABISAIOTHCS JAHUMHU MTOCTaYaTbHUKAMH.

[lepmm kpokoM y (opmMyBaHHI BUMOT € 1€HTU(DIKALI ONOPHUX TOYOK
30py. Y BCiX MeTo/ax (popMyBaHHSI BUMOT, 3aCHOBAaHUX HAa BUKOPUCTAHHI TOYOK
30py, MoyaTrkoBa 1AeHTU(IKALIS € HaWOLIbII BaXXKMM 3aBaaHHsM. OnuH 3
MIIXOMIB JI0 1eHTHdIKAIll TOYOK 30py - METOJ '"MO3KOBOi aTaku', KOJIH
BU3HAYAIOTHCS MOTEHIIIMHI CHCTEMHI CEpBICH Ta OpraHi3ailii, siki B3aEMOJIIOTh 3
cucteMoro. OpranizoByeTbes 3ycTpiu oci0, 1o OepyTh y4acTh y (popMyBaHHI
BUMOT, SIKI TIPOMOHYIOTh CBOi TOYKHU 30py. Lli TOUKM 30py MpelnCTaBISIOTHCS Y
BUTJISN JiarpaMu, IO BiJ0OpakaroTh MOXKJIMBI TOYKH 30py (pucyHok JI2.4).
[Tim gac "MO3Kk0BOi araku" HEOOXITHO 1MeHTH(]IKYBATH TOTCHIIMHI OIOPHI
TOYKU 30pY, CHUCTEMHI CEpBICH, BXIJHI JaHi, He (YHKLIOHAJbHI BHUMOTH,
Kepyroui MoJiii Ta BUHATKOBI CUTYaIIii.

Omnnara .
Tleperipka
OTpHMaHHA o Toapy e
Krienr- CTATHCTHKH
TORAPY
IOKYIEE
HaseHiCTE JaMOBIeHHA
TORapY Togap, o He AT
MIPOAAETHCA TocTifami Tlpyx
HOKYIIENb 3aMOBICHHA
3aHeceHHS B ..
e - AmMiHICTparop
T OTpHMaHHA
IIOKYIIIN ITepeBn3Ha-
ToeTyn 10 YeHHA IIiHH
Koncynprant- Hamauns 0azH TaHHX
IpOJaBels SHHIKOK
Tosa -—TT T =~
P .~ S Odopmnenna
\ IlocTagadbHHK
R s 3aMOBICHHA
ITocTaeka e =7 IMOCTa9aTbHHKY
TOBapy Togap, mo
IPOJAEThCA

Pucynok JI2.4. Jliarpama iieHTrdiKaIii TOYOK 30py
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HactynHoto ctaniero mpoiecy GopMyBaHHS BUMOT Oyze ieHTH(IKALis
OTOPHUX TOYOK 30py (Ha pucyHky JI2.4 mokaszaHi y BUIJISII TEMHUX KPYTOBUX
obOnacTeit) Ta cepBiciB (IMOKa3aHi y BUTIIAAI 3aTiHEHHX oOmacteii). Cepsicu
MOBHHHI BIATMOBIIaTH OMIOPHUM TOYKaM 30py. AJle MOXKYTh OyTH CepBicH, Kl HE
MOCTaBjIeHI iM y BignmoBigHiCTh. lle o3Havae, MmO HAa TOYATKOBOMY eTalli

"MO3KOBO1 aTaku" AesiKi OMOPHI TOYKH 30py HE OyJU 1IeHTU(hIKOBaHI.

VY tabnumi 2.1 mokazaHo po3MoJIiJl CEPBICIB ISl JSAKUX 1IeHTU(PIKOBAHUX
Ha pucyHky JI2.4 Todok 30py. OJuH 1 TOH ke cepBIiC MOXKE OyTH MOEJIHAHUM 3
JEKIJIbBKOMa TOYKaMH 30DYy.

Tabnuya JI2.1 - Cepgicu, cniggioneceHi 3 moukamu 30py

Mocriiinuii
Kutient Hokyneub ToBa Hocrayaabnuk | IlpopaBensn MiHicTpaTo
yren MoKynenb P ponasems | An paTop
[lepeBipka [3anecenns mo|Otpumanus  |[Ipuitom TOBapy BanecenHs B Oa3y|[Iponax Toctyn o BJ1
HAsSBHOCTI  [CIIFICKY BHIDKKH mTaHIX (Ha3Ba,[roBapy
TOBapy MOCTIHIX anpeca, TenedoH i
KITICHTIB T.11.)
[Toxymka OTpuMaHHA [3aHeCeHHS B  0as3y)| [Teuats ueka [[IepeBipka
TOBapy iHbopmamii  |[maHMx  (gaHi  TPO) CTATHCTHKHU
po HOBI|lTOCTaYaIbHAKA,
Ha/IXO/UKEHHS [KIJIBKICTD, MicIe
30epiranss i ap.)
OTpuMaHHs [Tpu3HaYCHHS I[iHU JlocTyn K [[epeBU3HaYEHHA
qeKy KaTajaory [ HH
3aka3 ToBapy [Tpu3HaYeHHS IiHU [TepeBipka OdopmiteHHs
HasSIBHOCTI 3aKa3y
TOBapy [oCTavalbHUKY
3aHeceHHS «ITokymaemuit» abo| Odopmnenns |[Ipyk 3aka3y
TOKYIIIIA 1 (HETIOKYTIAaEMHIN» BaKazy
cymu ToBap [MOKYTIIIO
[TOKYITKH J10
b1
[adopmarrisi, BUTATHYTA 3 TOYOK 30PY, BHKOPHUCTOBYETHCS ISt

3armoBHEHHs (OpM I1a0JI0HIB TOUOK 30py 1 OpraHizailii TOUOK 30py B i€papXiro
cnaakyBanHsa. lle mo3Bosse moGauuTu 3arajibHI TOYKH 30py 1 TOBTOPHO
BUKOPUCTOBYBATH 1H(oOpMaIio B iepapxii ycmankyBanHs. Cepsicu, gaHl i
Kepyrouda iHhopMallisl YCIaJaKOBYIOThCS IMIIMHOKMHOIO TOYOK 30py. Ha pucynky
JI2.5 mnoxazaHa YacTHHA ie€papXii TOYOK 30py MJIg CHCTEMH MIATPUMKH
3aMOBJICHHS Ta 00JIIKY TOBapiB.
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BCI TOYKH 30PY

_—

TTocTaganeHHE

Criepo6i THHEH

N

ST

KientH

Togap

[ T

KorcynpTant

AmviricTparop

TToxkymens

BHUMOT.

Pucynox JI2.5. lepapxist To4ok 30py

Amecmayisa eumoe

ATtecrallis TOBUHHA NMPOJEMOHCTPYBATH, 110 BUMOTH J1HCHO BU3HAYAIOTh
Ty CHCTEMY, SIKYy XOoue MaTH 3aMOBHUK. [lepeBipka BUMOI BaXKJIMBa, TaK SIK
MOMWIKH B crieudikaliii BAMOT MOXKYTh IPU3BECTU J0 MEPEPOOKU CUCTEMU Ta
BEJIMKHUM 3aTpaTam, SKIO OyyTh BUSIBIICHI IT1]l YacC MPOLIECY PO3POOKU CUCTEMHU
abo micis BBENEGHHA ii B eKCIuTyaTallilo. BapTicTh BHECEHHS B CHUCTEMY 3MiH,
HEOOXITHUX JUI1 YCYHEHHS IOMUJIOK y BHUMOrax, Ha0araTo BHIIE, HIXK
BUIIPABJICHHS MOMUJIOK MPOEKTyBaHHsS a00 KoayBaHHs. [IpuumHa B Tomy, 10
3MIHA BUMOT 3a3BHYai TATHE 3a COO0I0 3HAYHI 3MIHHM B CUCTEMI, ITICJISI BHECCHHS
SKUX BOHA IIOBUHHA ITPOUTH ITOBTOPHE TECTyBAHHSI.

[ix yac mpouecy aTecTanii MOBUHHI OyTH BUKOHAHI P13H1 TUIU MEPEBIPOK

TlocTitiumid
MOKYTIENh

1. Ilepesipxa npasunvnocmi eumoe. KOpuUCTyBau MOXKE BBa)XaTH, IO

cUcTeMa HEOOXiJHA JJii BUKOHAHHS AESKUX MeBHUX (QyHKUIA. OmHak
NOJAIBII PO3AYMH Ta aHaji3 MOXYTh NPH3BECTH 10 HEOOXIIHOCTI
BBEJICHHS JTOJATKOBUX a00 HOBUX (yHKIIH. CUCTEMH MpU3HAYEHI IS
PI3HHX KOPUCTYBadYiB 3 Pi3HUMH MOTpedamu, 1 Tomy Habip BUMOr Oyne
MPEICTABIATH COOO0 JCSIKUNM KOMIPOMIC MK BUMOTaMU KOPUCTYBadiB
CUCTEMH.

Ilepesipka na wnecynepeunicms. Cnenudikailis BUMOT HE ITIOBHHHA
MICTUTH IPOTUPIYYSL.

llepesipxa na nosnomy. Cneuudikailis BUMOT TOBHHHA MICTUTH
BUMOTH, $IKI BU3HAUalOTh BCl CHCTeMHI (YHKIII 1 OOMEXEeHHS, II0
HaKJIaIal0ThCS HA CUCTEMY.

. Ilepesipxa na 30iticnennicms. Ha OCHOBI 3HaHHS ICHYFOUHX TEXHOJIOTIH,
BUMOTM TOBHHHI OyTH TIEpeBIpeHl Ha MOXJIMBICTh iX pPEaTbHOIO
BUKOHAHHS. TyT TakoX NEpeBIPSAIOTHCS MOXKIMBOCTI (DiHAHCYBAHHS 1
rpadik po3poOKHU CUCTEMH.

IcHye psin MeromiB arecTarlii BUMOT, $KI MOXXHa BHUKOPHUCTOBYBATH

CIJIBHO a00 KOKEH OKPEMO.
1. O2ns0 6umoe. BUMOTH CUCTEMHO aHAJI3yIOThCS PELIEH3EHTaMHU.
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2. Ilpomomunysanus. Ha iboMy eTarti MpOTOTHUIT CUCTEMHU JEMOHCTPYETHCS
KIHIIEBUM  KOPHCTyBadaM 1 3aMOBHHKY. Boun  MOXyTh
EKCIIEPUMEHTYBAaTH 3 UM MPOTOTUIIOM, HI00 MEPEKOHATHUCS, IO BiH
BIJIMTOBIIa€ iXHIM TOTpedam.

3. [lenepayia mecmosux cyenapiie. B imeani BUMOTH TIOBUHHI OyTH
TaKuMH, 1100 X pearizaliito MokHa OyJ0 MpoTecTyBaTH. SIKIO TECTH
JUIS BUMOT pO3pOOJISATA SIK YaCTHUHY MpPOLIECYy arecTailii, TO 4acTo e
JI03BOJISI€ BUSBUTH MPOoOJeMHu B ciendikarii. SKIo Taki TECTH CKIATHO
a00 HEMOXJIMBO PO3pPOOUTH, TO 3a3BUYAI 11€ 03HAYAE, 1110 BUMOTH BaXKKO
BUKOHATH 1 TOMY HEOOX1JIHO X MEePErITHYTH.

4.  Aemomamuszoanuii  aHauniz — HecynepeuHocmi.  SIKIIO ~ BUMOTH
NpEJCTaBICHl y BUIVISIAL CTPYKTypHUX abo (opMambHUX CHUCTEMHHX
MOJeJIel, MOHa BUKOPUCTOBYBaTH 1HCTpyMeHTanbHl CASE-3aco0u s
MEePEBIPKU HECYNEPEUHOCTI Mojenei. [ aBToMaTH30BaHO1 MEPEBIPKU
HECyNnepevyHoCcTl HeoOx1qHo nmoOynyBatu b/l BUMOr 1 mOTIM NepeBIpUTH
BCl BUMOrd B 1iil BJ[. AHanizaTop BUMOr TOTye 3BIT PO BCi 3HAWJIEHI
MPOTUPIYYSIX.

Bumoeu Kopucmyeada ma CUCMEMHI BUMO2U

Ha migcraBi oTpuMaHux Mojeneil OyayroThCs BUMOTH KOPHCTyBaua -

OIHMC HAa MPUPOIHINA MOBI:
1) dyHKIIii, BUKOHYBAaHHX CHCTEMOIO;
2) 00OMeXeHb, [0 HAKJIAIal0ThCS Ha Hel.

Bumorn kopucTyBaua TOBHHHI OMNKHCYBAaTH 30BHINIHIO TOBEIIHKY
CHUCTEMH, OCHOBHI (YHKIIi Ta CEpBICH, IO HAJAIOTHCA CHCTEMOIO, ii HE
(GyHKUIOHATBHI BiacTUBOCTI. HeoOX1AHO BUIUIMTH OMOPHI TOYKU 30py 1
3rpyIyBaTd BUMOTH BIAMOBITHO 3 HHMH. BHMOrM KOpHCTyBa4a MOKHA
oQOpMHUTH SIK TPOCTUM IMEPEPAXYyBAHHAM, TaK 1 BHUKOPUCTOBYIOUM HOTAIIO
BapiaHTIB BUKOPHUCTAHHS.

Jlam cknagaroThCs CUCTEMHI BUMOTY. BoHM BKII04aTh B ceOe:

1. Bumoeu 0o apximexmypu cucmemu. Hampukiana, 4Yuciio 1 pO3MIIIECHHS
CXOBHIII 1 CEPBEPIB AOJATKIB.

2. Bumoeu oo napamempis obnaowanus. Hampukiiaa, dactoTra IpoOIECOpiB
CEpBEPIB 1 KIIEHTIB, 0OCAT CXOBHII, PO3MIp OIEPATUBHOI 1 BiJIEO Mam'siTi,
IpOIyCKHA 3aTHICTh KaHamy 1 T.J.

3. Bumoeu 0o napamempieé cucmemu. Hampuxman, dvac BIATYKY Ha IO

KOPUCTyBada, MaKCHMaJbHUU po3Mip TmepemaaHoro ¢aiiay, MakCcHMaibHa

MIBUKICTh TIepeaadi JaHUX, MAaKCHMaJbHE YHUCJIO OJHOYACHO MPAIFOI0UUX

KOPHUCTYBayiB 1 T.[.

Bumoeu 0o npoepammuozo inmepgeticy.

5. Bumocu 0o cmpykmypu cucmemu. Hampukiaa, wmacmTabOBaHICTb,

PO3MOAIEHICTh, MOAYJBHICTb, BIIKPUTICTD:

B
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* Macumaboganicms - MOXJIHMBICTh TOIIMPEHHS CHUCTEMH Ha BEJIHKY
KUIBKICTh MAIlMH, sSKa HE MPHUBEIE J0 BTpPATH Mpare3laTHOCTI Ta
e(deKTUBHOCTI, TpPHU IILOMY 3JaTHICTh CHCTEMH HAapOIyBaTH CBOIO
MOTYXHICTh MOBHHHA BHU3HAUATHUCS TUIBKH MOTY)KHICTIO BiAMOBITHOTO
anapaTHOro 3a0€3MeUeHHS;
po3nodinenicms - CUCTEMa IIOBUHHA IMIATPUMYBATH PO3IOIIICHE
30epiraHHs JaHUX;
* MOOYIbHICMb - CUCTEMa MOBHHHA CKJIAaTUCA 3 OKPEMHUX MOJYJIIB,
IHTETPOBAHUX MIXK CO0O0IO;
* giOKpumicmov - HAABHICTh BIIKPUTHX 1HTEp(PEHCIB TSI MOMKIMBOI
JTOpOOKH Ta 1HTErpallii 3 IHIUMH CUCTEMaMH.
6. Bumozu wo0oo 63aemo0ii ma inmezpayii 3 iHwumu cucmemamu. Hanpuknan,
BUKOpPHUCTaHHA 3arajbHoi BJl, MOXIMBICT oTpuMaHHs AaHuX 3 B/l meBHHMX
CUCTEM 1 T.1I.

llopsook euxkonanus pobomu

1. BuBuUMTH NpONOHOBaHUI TEOPETUUHHI MaTepial.

2. IloOyayBatu omopHI TOYKH 30py Ha miactaBl metony VORD s
dbopMyBaHHS Ta aHali3y BUMOT. Pe3ylbTaToOM MOBUHHI 3'SIBUTHCS Bl JllarpaMu:
niarpaMa iieHTrudikaiiii To4oK 30py 1 Jiarpama iepapxii TOUOK 30py.

3. Cxnactu iHbOpMaIliiiHy MOJIeTThb MaHOYTHHOI CUCTEMH, IO BKIIIOYAE B
cebe omuc OCHOBHMX OO0'€KTIB CHUCTEMH Ta B3aeMoxll MK HuUMH. Ha migcrasi
OoTpuMaHoOi 1H(pOpMaLIMHOI Mozeni 1 jgiarpaM 1AeHTUdIKalli TOYOK 30Dy,
Jiarpama iepapxii TO4OK 30py, chopMyBaTH BUMOTU KOPUCTyBada 1 CHUCTEMHI
BUMOTH.

4. IIpoBecTH aTecTallito BUMOT, BKa3aTH SIK1 TUIK MTEPEBIpPOK oOpaiu.

5. Ha miacraBi onucy cucremu (JlaboparopHa pobora Nel),
1H(popMaIiiiHOT MOJenl, KOPUCTYBaJbHULBKUX 1 CUCTEMHUX BuUMOr T3 Ha
ctBopeHHs [13. T3 mOBMHHO MICTUTH OCHOBH1 PO3/I1JIH, OMKCaH1 B [5].

6. IloOymyBatu 3BIT, 110 BKJIOYAE BC1 OTPUMaHI PiBHI MOJENTI, OIHUC
(GyHKITIOHATBHUX OJIOKIB, TOTOKIB TaHUX, CXOBHIIL 1 30BHIIIHIX 00'€KTIB.

3micm 36imy

1. Mera poGoTH.

2. Beenennsi.

3. IIporpamuo-amapatHi 3aco0u, M0 BUKOPHCTOBYIOTHCS TIPH BUKOHAHHI
poboTH.

4. OcHoBHa yactuHa (omuc poOOOTH 3TIIHO 3 BHUMOTAaMHU JO BHUKOHAHHS
nabopaTopHOi pobOTH).

5. BUCHOBKHW.

6. CiicoK BUKOPHUCTAHOI JIITEpaTypH.
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JIABOPATOPHA POBOTA Ne 3
«METOAOJIOT'TA ®YHKIIOHAJBHOI'O MOAEJTIOBAHH S »

Mema pobomu: Busuutu metonomorii pyHkuioHanbHoro mozentoBannus IDEFO
1 IDEF3.

Memoouuni exasziexu

JlaGopatopHa poOoTa crpsiMOBaHa Ha O3HAWOMJICHHS 3 METOAOJIOTISIMU
dbyukmionansHoro MozemtoBanHs IDEFO 1 IDEF3, oxepskanHs HaBHYOK MO
3aCTOCYBAHHIO JaHUX METOAOJIOTIN sl oOyI0BU (PYHKIIOHAIIBHUX MOJeIeH
Ha miacrasl Bumor 1o IC.

£ Bumoau 00 pe3yiomamis UKOHAHHSA 1a6OpamopHoi pobomu:

e MOJIEJb MOBHHHA Big0oOpa)kaTH BECh 3a3HAUYCHUN B ONMKCI (PyHKITIOHAT, a
TaKOXX YITKO B1JIOOpakaTH ICHYIOYl MOTOKHU JJAHUX 1 OMUCYBATH ITpaBUiia
X pyxy;

e HAaSBHICTH y MOJIEJ HE MEHIII TPHOX PiBHIB;

e HE MEHII JABOX piBHIB jAekommno3ullli B cranaapti IDEF0 (konTtekcTtHa
niarpama + giarpamu A0O);

o Ha miarpami 1-ro piBHs (A0) He MeHI 4-X GyHKIIIOHATBHUX OJIOKIB;

e Ha giarpami 2-To ¥ Jaji piBHSAX IMOBUHHA OyTH JCKOMITO3UIlIS B CTaHIAPTI
IDEF3, Ha KoHIii JiarpaMi He MEHII 2-X (YHKIIIOHATBHUX OJIOKIB.

Teopemuuni sioomocmi.
IDEF0. Ocnoeni nonsmms IDEF0

IDEFO (Integrated Definition Function Modeling) — wMeTomooris
¢dyHkuioHansHOro MojemoBaHHsA. B ocHoBi IDEF0 wmetomosorii JeXuTh
NOHATTS OJIOKY, AKUM BigoOpaxae Nedky Oi3Hec-QpyHKUI0. YOTHpPU CTOPOHH
0JIOKY MaroThb pI3HY pOJb: JiBa CTOpOHA Ma€ 3Ha4YeHHsA '"Bxopay', mpaBa -
"Buxomay", BepxHs - "KepyBaHHA", HWKHSA - "MexaHizmy" (Pucynoxk JI3.1).

YropaBiniHHA

l

Bxin bizuec Buxin
byHKIi

|

MexaHi3M

Pucynok JI3.1. ®yHkiionansHuil 070K
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Bzaemomis mixxk ¢ynkimismu B IDEFO mpeacTaBiaseTscss y BUTIISIAL TyTH,
sKa BimoOpaxkae MOTIK JaHUX a00 MarepiamiB, 0 HAAXOIAUTH 13 BUXOAY OJHIET
dbyHKIII{ Ha BX1J 1HIIOI. 3aJIEKHO Bi TOTO, 3 SIKOIO CTOPOHOIO OJIOKY 3B'sI3aHUN
MOTIK, HOTO Ha3WBAIOTh BIAMOBITHO "BXigHUM", "BUXigHUM" 200 "Kepyrounm".

Lpunyunu mooenrosannus 6 IDEF(0

B IDEFO0 peanizoBano Tpu 6a30B1 NPUHITUIIA MOJICIIOBaHHS MPOIECIB:

o IPUHITUTT (DYHKITIOHATBHOI JEKOMITO3HIIIT;

o IIPUHITUTI 0OMEKEHHS CKJIaJHOCTI;

o IIPUHIIUIT KOHTEKCTY.

THpunyun gynxyionanrvroi dexomnoszuyii — crmocid MOJACITIOBAaHHS THIIOBOT
cuTyallli, Koimu Oyab-sKa ais, omeparlis, (QyHKIIS MOXYTh OyTH po30HuTI
(mexoMIi030BaH1) Ha OUIbII MPOCTI [ii, omepailii, QyHKIIi. [Hakme kKaxyuu,
ckJiagHa Oi3Hec-PyHKIST MOXe OyTH TpeACTaBlieHa Y BUIUISAL CYKYIHOCTI
enemenTapHux Qynkuii. [Ipeacrasnsroun ¢yHkIii rpadiudo, y BUTIIsiAlL OJIOKIB,
MOXHa SIK OW 3arisiHyTH ycepeAuHy OJOKYy ¥ JeTallbHO PO3TIISHYTH il
cTpyKTypy i ckian (Pucynok J13.2).

Ipunyun obmedcenns ckraonocmi. Ilpu po6oti 3 IDEF0 miarpamamu
CYTTEBUM € yMOBa iX po30ipiauBOCTI ¥l 3py4HOro uutaHHa. CyTb HpPHUHLMITY
OOMEKEHHS CKJIQJIHOCTI TOJIATa€ B TOMY, IO KUIbKICTH OJIOKIB Ha Jiarpami
MOBMHHO OyTM HE MEHII JBOX 1 He Ounbin mectu. [IpakThka mokasye, 110
JOTPUMAHHSI 1[bOTO TMPUHIMITY TPUBOAUTH JO TOTO, IO (PYHKI[IOHAIbHI
npouiecu, mpeacrasineni y Burisal IDEFO mopenmi, noOpe cTpykTypoBadi,
3pO3yMiIl # JIETKO MiAMAI0ThCS aHATI3Y.

Ipunyun kowmexcmuoi Oiaepamu. MoJIemOBaHHS IJIOBOTO IPOIECY
MOYMHAETbCS 3 TMOOYNOBM KOHTEKCTHOI aiarpamu. Ha miil  giarpami
B1I00pakaeThCAd TIIBKU OAUH OJIOK — rojioBHa Oi3HEC-(DYHKIIIS CHUCTEMH, IO
MOJICNIIOEThCS. SIKIO MOBa e PO MOJAEIOBAaHHS LIJIOr0 MiANPUEMCTBA a0o
HaBITh BEJIMKOIO MiAPO3JAUTY, TOJIOBHA Oi3HeC-QYHKIIII HE MOXe OyTH
chopMysibOBaHa SIK, HANpUKIAA, "mpojaBath Mpoaykiio". I'oroBHa Oi3Hec-
byHKLISA cucTeMHd — e "Micia" cucTeMu, 1i 3HaY€HHsI B HABKOJMIIHBOMY CBITI.
He moxHa mpaBuiibHO C(OPMYIIOBATH TOJIOBHY (PYHKIIIO MIJNPUEMCTBA, HE
Marouu MPeACTaBICHHS PO HOTo cTpaTertii.

[Ipu BU3Ha4YeHH1 rOJIOBHOI Oi13HEC-(QYHKIIT HEOOXITHO 3aBXKAN MAaTU METY
MOJICIIIOBAHHSI ¥ TOYKY 30py Ha Mojenb. Te came miampHEMCTBO MOXE OyTH
OIMHMCaHE TO-PI3HOMY, 3aJIEKHO BiJl TOTO, 3 SKOTO TMOTJISAY MOTO PO3TISAAIOTh:
JTUPEKTOP MIAMPUEMCTBA W MOAATKOBUIN 1HCIIEKTOpP 0avaTh OpPraHi3allifo 30BCIM
MO-PI3HOMY.

KonTtekctHa mgiarpama Bifirpae 1me oaHy poJib y GyHKIIIOHATBHIA MOJAETI.
Bona "¢ikcye" rpaHuiil MoAENHOeMOi O13HEC-CUCTEMH, BHU3HAYaOUM TeE, SIK
MOJIETIIOEMAa CHUCTeMa B3aeMOAi€ 31 CBOiM oTodeHHsM. lle mocsraeTscs 3a
PaxyHOK ONUCY YT, 3'€IHAHUX 13 OJIOKOM, IO MPEACTABISIE TOJIOBHY Oi3HEC-

byHKII1O.
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Pucynox JI3.4. [liacpama nepuioco pisns dekomnozuyii

3acmocysannsa IDEF0

IcHye nBa KIIOYOBI MAXOAW A0 IMOOYAOBH (PYHKI[IOHAJIBHOI MOJIENI:
moOyaoBa “ gk €’ 1 mo0ymoBa “sk Oymae”.

Ilob6yoosa moodeni “sax e€”’. OOCTEeKEHHS MHIANPHUEMCTBA € 00OOB'SI3KOBOIO
YaCTUHOIO OY/b-SKOTO MMPOEKTY CTBOPEHHS a00 pOo3BUTKY KopropaTtuBHOi [C.

[ToGynoBa (hyHKIIIOHATBLHOT MOJIE “AK € JT03BOJISIE YITKO 3a(iKCyBaTH,
SIK1 JTUJIOB1 TIPOIIECH 31MCHIOIOTHCS Ha MIAMPUEMCTBI, K1 1HQOpMaIiifHi 00'eKTH
BUKOPUCTOBYIOTHCS TPU BHUKOHAHHI JUIOBUX TIPOIECIB 1 OKPEMHX OTIEpalliii.
OyHKIIIOHAIBHA MOJICNIb “SK € € BIAMPABHOI TOYKOIO /IS aHaNI3y MoTped
MIIPUEMCTBA, BHUSBJICHHS MpoOsieM 1 "BY3bKHX'" MICIb 1 PO3POOKH MPOEKTY
BJIOCKOHAJTFOBAHHS JIOBUX MPOIIECIB.

Ilo6yoosa  moodeni  “ax  6yoe”. CTBOpeHHS ¥  BIPOBAIKCHHS
koprnopatuBHOi [C NpUBOAUTH 0 3MIHKM YMOB BUKOHAHHS OKpEMHUX OMEparlii,
CTPYKTYpH [UIOBUX MPOLECIB 1 MIANPUEMCTBA B LuIoMy. Lle mpuBoguTh A0
HEOOXITHOCTI 3MIHM CHUCTEMH Ol3HEC-NpaBWJl, IIO0 BHKOPHUCTOBYIOTHCS Ha
NIAOPUEMCTBI,  Monau@ikamii  MOCAaAOBUX  IHCTPYKUIA  CHIBPOOITHHUKIB.
OyHKIIOHAIbHA MOJENb “dK OyJe” M03BOJIsiE BXKE Ha CTajAll MPOEKTYBaHHS
MaiOyTHBOI [C BU3HAYNTH 111 3MiHU. 3aCTOCYBaHHS (QYHKIIOHATBHOT MOJIEN “SIK
Oyne” NM03BOJISIE HE TIIBKM CKOPOTUTH CTpOKU BIpoBampkeHHs IC, ame Takox
3HM3UTH PU3UKHA, TIOB'SI3aHI 3  HECOPUUHATIMBICTIO TEPCOHATY  JO
1H(OpMAaIIHHUX TEXHOJIOTIH.

IDEF'3. Memoo onucy npoyecie IDEF3

Jlnst ommcy JOTiKM B3aemomii iH(OpMAIIHHUX TOTOKIB HAWOUIbIIE
nigxoqute IDEF3, mo Ttakox w™ae Ha3By Workflow diagramming -
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METOJ/IOJIOTIEI0  MOJCIIOBAHHS, 1[0  BHKOPHUCTOBYE rpadiuyHUN  OMHC
iH(hOpMAaIIHHUX TOTOKIB, B3aEMUH MK IMporecaMu oOpoOku iHdopmari i
00'ekTiB, MO0 € YacTHHOW Iux mporeciB. Jliarpamu Workflow moxyts Oytu
BUKOPUCTaHI B MOJIETIOBaHHI OI3HEC-TIPOIECIB ISl aHaNI3y 3aBEepIICHOCTI
nporenyp o6poOku iHdopmaiii. 3 IXHBOIO TOMOMOTOI0 MOXKHA ONKCYBATH
crieHapii Jiii CHiBpOOITHUKIB OpraHizailii, HallpuKIaa MOCIITOBHICTE 0OpOOKHU
3aMOBJICHHS a00 TOli, sSKi HeoOXigHO 00poOuTH 3a KiHIEeBHM yac. Koxuui
CIIEHapiil CYyIPOBOKYETHCA OMUCOM IPOLIECYy i MOKe OyTH BUKOPUCTAHUN IS
JIOKYMEHTYBaHHS KOXKHOI (PyHKIIII.

IDEF3 - me wmeron, moO Mae€ OCHOBHOIO METOIO JaTH MOXKIJIMBICTH
aHaJTITUKaM OIMCAaTH CUTYyallll0, KOJM TMPOLECH BHUKOHYIOTHCS B TIE€BHIN
MTOCJTIIOBHOCTI, @ TAKOXK OMHUCATH 00'€KTH, 110 CIUIBHO Opaiy y4acTb B OJJHOMY
IpoI1ieci.

Texnika onucy Habopy Aanux IDEF3 € yacTuHOIO CTPYKTYPHOTO aHA3Y.
Ha Biaminy Big npeskux Metoauk omnuciB mpoueciB IDEF3 we oOmexye
aHATITHKA HaJAMIPHO TBEPJIUMHU paMKaMU CHHTAKCHCY, IO MOXKE MPUBECTH 0
CTBOPEHHS HEMOBHHUX 200 CYMEPEWIMBUX MOJICIICH.

IDEF3 moxe OyTH Tako>X BUKOPUCTAHUH, SIK METOJ] CTBOPEHHS MPOLIECIB.
IDEF3 nomnosatoe IDEF0 1 MicTuTh yce HeEoOXiIHE 11 MOOYA0OBU MOJICTIEH, sKi
HaJaJIl MOXYTh OyTH BUKOPUCTAHI1 JJIs IMITAIIITHOTO aHAII3Y.

Koxna po6ota B IDEF3 onucye sxuii-ueOypb clieHapiit 613Hec-mpoiiecy i
MOXKe OYTH CKJIaJ0BOIO 1HINOI poOOTH. OCKIUIBKH CLIEHApid ONucye IiIb U
pPaMKH MOJI€Ji, BaXJIMBO, 00 POOOTH IMEHYBAJIUCS BIJIIECTIBHUM IMEHHUKOM,
110 MMO3HAYaI0Th MPOIIEC 1ii, a0 Gpa3oro, M0 MICTUTh TAKHI IMCHHUK.

Touka 30py Ha MOJeNb MOBMHHA OYTH 3aJJOKyMEHTOBaHA. 3BHYAWHO 1€
TOYKa 30pYy JIIOJAUHH, [0 BIAMOBIAabHA 3a poOOTY B 1ijoMy. Takox HEOOX1AHO
3aJIOKyMEHTYBaTU LUJIb MOJIENl - TI NMUTaHHsS, HAa SKI MOKJIMKAaHAa BIIMOBICTH
MOJICITb.

liacpamu. Jliarpama € ocHOBHOI ojuHuiieto onucy B IDEF3.

Oounuyi pooomu - Unit of Work (UOW). UOW, Takox Ha3uBalOThCS
pobotamu (activity), € neHTpaabHUMHU KomnoHeHTamu mojeni. B IDEF3 po6otu
300paKYIOTbCSI TPSIMOKYTHHUKaMHU 1 MAaiOTh 1M's, BHpPaXE€HE BIII1€CTIBHUM
IMEHHUKOM, III0 MO3HAYarTh Iporec i, OMMHOYHUM abo B ckiadi (paswm, 1
HoMmep (imeHTHdIKaTOp); iHIIE 1M'S IMEHHUK y CKJIal Ti€l X (pa3u 3BUYAIHO
BiJI0OpaXka€ OCHOBHHM BUXia (pe3ynbTar) poOOTH, Hanmpukiad, "BUroToBIeHHS
BUPOOY".

36'a3ku. 3B'SI3KM TOKa3yrOTh B3aeMuHU pobiT. Yci 3B'si3ku B IDEF3
OJIHOCTIPSIMOBAHI M MOXYTh OyTH CHpPSMOBaHI KyJHW 3aBrOJIHO, ajie¢ 3BUYAMHO
niarpamu IDEF3 namaratorbcs noOyayBaTu Tak, 100 3B'sI3KkM OyJiM cipsIMOBaH1
3niBa npaBopyd. B IDEF3 po3pi3HsOTh TpU THUIU CTPUIOK, IO 300paXylOTh
3B'SI3KH, CTWJIb SIKUX BCTAHOBIIOETHCS uepe3 MeHto Edit/Arrow Style:

o Cmapwa (Precedence) - cymiibHa JIiHisA, IO 3B'A3Y€ OJUHHIN POOIT

(UOW). Pucyetbcs 3 niBa Ha TmpaBo abo 3Bepxy BHU3. Ilokazye, 110
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pobOoTa-Kepeno TOBHHHA  3aKIHYHUTHCS
MTOYHETHCS.

Bionocunu (Relational Link) - myHKTHUpHA JIiHIiS, 10 BUKOPUCTOBYETHCS
JUTsl 300pakeHHs 3B's3KiB Mk omuHUIsIME podiT (UOW) a Takox Mix
OJIMHULISIMH POOIT 1 00'€KTaMHU MTOCHIIaHb.

Ilomoxu 06'exkmie (Object Flow) - cTpinka i3 1BOMa HaKOHEYHHKAMHU,
3aCTOCOBYETHCS JUIsl OMKCY TOTO (PaKTy, 1m0 00'€KT BUKOPUCTOBYETHCS Y
a1 ab0 OUIbII OAWHHUIAX POOOTH, HAMNPUKIAZ, KOJIM O0O0'€KT
MIOPOJKYETHCS B OJTHIA pOOOTI 1 BUKOPHUCTOBYETHCS B 1HIIIIH.

Cmapwuii 36’130k i nomik 06'ekmig. Ctapiidii 3B'SI30K TMOKa3ye, IO
poboTa-Kepeso 3aKiHYyEThCSl paHillle, YAM TMOYMHAETHCS POOOTA-IILIb.
Yacto pesynpTaToM pOOOTH-IKEpeNa cTae 00'€KT, HEOOXITHUN IS
3alyCKy poOOTH-IIUI. Y IIbOMY BHUMNAIKy CTPUIKY, IO IO3HA4Yae 00'€KT,
300paXyIOTh 13 MOJABIMHUM HAKOHEYHHKOM. IM'sl CTPUIKHU TOBHUHHE SICHO
imenTudikyBatu BimoOpaxkyBaHuii 00'ekT. IloTik 00'€kTIB Mae Ty X
CEMaHTHKY, III0 ¥ cTapIia CTpijka.

llepexpecms (Junction). 3akiHYCHHS OAHIET POOOTH MOXKE CIYKHUTH

nepm, HDK  poOoTa-Iiih

CUTHAJIOM JI0 TTOYaTKy JIEKIJILKOX poOiT, abo K 0JlHa poOOoTa JJIsi CBOTO 3aITyCKY
MOX€ O4YIKYBaTH 3aKiHYCHHS JEKUIbKOX poOIT. J[Js BHECEHHS mepexpects
CIIY’)KUTh KHOIIKa B TaJITpl 1HCTPYMEHTIB - JOJATU B Jliarpamy IepexpecTs
Junction. ¥ miano3si Junction Type Editor HeoOXilHO BKa3aTu THUII MEPEXPECTH.
3MICT KO)KHOTO THIy HaBeJieHo B Tabmmin JI13.1.

Tabnuys J13.1 - Tunu nepexpecmo

. 3MicT V BUIIAAKY 3JIUTTH 3MicT vV BUIIAAK
IHo3nayenns (HaiimenyBaHHHA y ARy y AKY
CTPiIOK pO3rajy:;KeHHsl CTPiIoK
& Asynchronous  [Vci monepeHi nporiecy MOBHHHI [Y ¢l HACTYIIHI MPOLIECH
AND OyTu 3aBepIIeH] MOBHMHHI OYTH 3alylIeH]
& Synchronous Y ci monepenni nporecu Yci HacTymH1 TIpoliecH
AND 3aBepIIeHI OJHOYACHO 3ayCKarThCsl OJJHOYACHO
OmuH a00 KIJIbKA MONEPEIHIX OnuH a0bo KiJIbKa
Asynchronous JHH & JIOTEpen A :
O OR [IPOIIECiB TOBUHHI OyTH HACTYITHUX MPOIIECIB
3aBepIleHi MOBUHHI OyTH 3amyIieHi
OmuH a00 KIJIbKA MONEPEIHIX O abo Kinbka
O|I Synchronous OR . Tep HACTYITHUX MPOIIECIB
[TPOIIECIB 3aBEPIIICHI OHOYACHO
3aITyCKAIOThCS OJTHOYACHO
X XOR (Exclusive[Tinbku onuu nmonepeaHii nporec|{TiIbKu OIMH HACTYITHUIA
~ OR) 3aBEPIICHUN [TPOLIEC 3ayCKAETHCS

ITepexpecTss BUKOPHUCTOBYIOTBHCS ISl BIIOOpaKEHHS JIOTIKH B3a€MOIIT
CTPUJIOK TPH 37UTTI Ta pO3raxy)eHH1 abo /I BiIoOpa>keHHs Oe31i4l moIii, sKi
MOXXYTh a00 TMOBHHHI OyTH 3aBeplieH] Mepea MOYaTKOM HACTYITHOI POOOTH.
Pospiznastors nepexpectst mist 3nuTTs (Fan-in Junction) 1 posramyxkenns (Fan-
out Junction) ctpiniok. IlepexpecTss HE MOXKe BUKOPUCTOBYBATHUCS OJHOYACHO
JUTSL 37TMTTS Ta JJIST PO3TaTyKEHHS.
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Ha Bigminy Bimx IDEFO B IDEF3 crpinku MOXyTh 3IuBaTHCS ¢
PO3TalTy’)KyBaTHCS TUTBKU Yepe3 MePexXpecTs.

Jexomnosuyis pooim. B IDEF3 nexoMmosuilisi BUKOPUCTOBYETHCS IS
neranizamii poo6it. Metomonoris IDEF3 no3Bonse aexkoMmo3yBaTd poOOTy
OaraTopa3oBo, TOOTO poboTa Moxe MaTH Oe3iy JouipHix poOiT. Lle go3BoMsiE B
OJIHI MOJIeNll OmUcCaTh ajbTepHATUBHI TOTOKH. MOXKIMBICTE MHOXHHHOI
JIEKOMIIO3MIIIi BHUCYBa€ JOJATKOBI BHUMOTHU JI0 HyMmepalii poOiT. Tak, Homep
poOOTH CKITalaeThcsl 3 HOMEpa 0aThbKIBChKOI POOOTH, BepcCii JAEKOMMO3UIli U
BJIACHOI'0 HOMepa poOOTH Ha moTouHii miarpami (Pucynok J13.5).

Ne 0aTBKIBCHKOT
pobotu

L No 1eKoMIo3uIil

I &
A13.1.1 ¢

Ne pobGotu
Pucynok JI3.5. Homep oounuyi pobomu (UOW)

Ilopsodok eukonanms pobomu

1. BuBuMTH NPOTIOHOBAHUI TEOPETUUHUNA MaTepial.

2. Ilo6ynyBatn  GyHKIIOHAIBbHY  MOJEIb  CHCTEMH, OINHUCAaHOI B
nabopatopHiii poboti Ne 1 Tak, 106 BoHa BIAMOBIaNa BCIM MPE'IBICHUM [0
CUCTEMHU BHMOTaM, IMpEJCTaBisIa MOBHUN (PYHKIIOHAT CHUCTEMHU (KOXKHIN
¢yHkuii B oOmMCI CHUCTEMH TIOBMHEH BIANOBIAATH MPUHAWMHI  OJIMH
(GyHKL10HATBHUHI 0JIOK) 1 1i OCHOBHI O13HEC-TIPOLIECH:

« 32 1ontomororo MerogoJorii IDEF0 noOyayBaTi KOHTEKCTHY Aiarpamy;

«3a nonomorow Meroxonorii IDEFO nmoOynyBatu miarpamy 1-ro piBHS
(AO0) — MmoeNTh OTOYCHHS,

« 32 pgonomororw wmetononorii IDEF3 gexommno3yBaTu (yHKIIOHAJIbHI
0JIOKM Mojeni OToYeHHS Ha [-2 piBHSA Briaubd [0 MOTOKIB, 3B'A3KH 13
30BHIITHIMHA CUCTEMAaMU;

eHa KOXHIA mgiarpami 2-r0 piBHS TMOBHHHE OyTH HE MeHIe 4-x
byHKIIOHATHFHUX OJIOKIB;

e Ha KOKHIN Jllarpami 3-To piBHA i Jaii He MeHIIe 2-X (yHKIIIOHATLHUX
OJIOKIB.

3. [loOyayBati 3BiT, M0 BKJIIOYAE€ BCl OTPUMAHI PIBHI MOJEINi, OIKUC

(byHKL10HATBHUX OJIOKIB, MOTOKIB JJAHUX, CXOBUII 1 30BHIIIHIX 00'€KTIB.

3micm 36imy
1. Merta pobortu.
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ook own

Brenennsi.

[Tporpamuo-amapaTHi 3ac00M, BAKOPUCTOBYBaHI MPU BUKOHAHHI pOOOTH.
OcHoBHY yacTUHY (OITUC POOOTH).

BucHoBKH.

Cnmcok BUKOPUCTOBYBAHOI1 JTITEPATYPH.
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JIABOPATOPHA POBOTA Ne4
«METOIAOJIOI'TA OB'€EKTHO-OPIEHTOBAHOI'O MOAEJIFOBAHHS»

Mema po6omu:O3HalOMIIEHHS 3 OCHOBHMMH €JIEMEHTaMU BU3HAYEHHS,
MIO/TaHHSI, TIPOEKTYBAHHS I MOJCITIOBAHHS MPOTPAMHUX CHCTEM
3a gornomoror mosu UML.

Memoouuni exazisxu.:

JlaGopatopHa poOoTa cHpsMOBaHAa Ha O3HAHOMJICHHS 3 OCHOBHUMH
€JI€MEHTaMH BHW3HAUCHHS, IIOJIaHHSI, TIPOCKTYBaHHS ¥  MOJEIIOBAHHS
MPOrpaMHUX CHUCTEM 3a gomomMororo MoBu UML, opepkaHHS HaBUYOK IO
3aCTOCYBaHHIO JIaHMX €JEMEHTIB I TMOOYJAOBH 00'€KTHO-OPIEHTOBAHUX
moxener IC Ha miicTaBl BUMOT.

£ Bumoau 00 pe3yniomamis UKOHAHHSA 1a6OPpamopHoi pobomu:

1. Moaens cucTeMd TMOBMHHA MICTUTH: JlarpaMy BaplaHTIB BUKOPUCTAHHS;

JiarpaMuy B3a€MOIIT JJIsl KOKHOTO BapiaHTa BUKOPUCTAHHS; JllarpaMy KJaciB,

0 JI03BOJISIE peayidyBaTh Bech onucanuil ¢ynkiionan IC; o0'eqnany

JiarpaMmy KOMITIOHEHTIB 1 pO3MILIEHHS;

J71st K1aciB yKa3aTh CTEPEOTHIIN;

3. 3anexHo BiJ BapiaHTa 3aBJIaHHS JiarpamMa po3MIICHHS TOBUHHA TTOKa3yBaTH
pO3TaIlyBaHHS KOMIIOHEHTIB y PO3IMOAUICHOMY JOJATKy abo 3B'SI3KYy MiX
BOYIOBAHUM MPOIIECOPOM 1 IPUCTPOSIMHU.

N

Teopemuuni gioomocmi.
3azanvui gidomocmi npo 06'ekmne mooenosants IC

IcHye Oe3miu TEXHOJOTIH 1 IHCTPYMEHTAIbHHUX 3ac00iB, 3a JOMOMOIOIO
AKUX MOXXHA peasli3yBaTH B JI€IKOMY 3Hauy€HHl onTuMaibHui mnpoekt IC,
MOYMHAIOYM 3 €Taly aHami3y ¥ 3aKiH4yl04H CTBOPEHHSM MPOTPAMHOIO KOy
CUCTEMU. Y OUIBIIOCTI BUMAJAKIB Il TEXHOJOTI MPEABISIOTh JOCUTh KOPCTKI
BUMOTH JO TpPOIECY pO3pOOKHM i BHKOPHUCTOBYBAHMM pecypcaMm, a CIpoou
TpaHcopMyBaTH X MiJl KOHKPETHI MPOEKTH BUABISAIOTHCS Oe3ycmimuumu. Ili
TexHoJIOT1i mpescTaBieHi Case-3acobamu BepxHbOro piBHS abo Case-3acobamu
noBHoro *xwurTeBoro mukiy (upper CASE tools a6o full life-cycle CASE tools).
BoHu HEe M03BOJISAIOTH ONTUMI3YBATH JISUTbHICTh Ha PIBHI OKPEMHUX E€JIEMEHTIB
MPOCKTY, 1, SIK HACNIJIOK, Oarato po3poOiroBadiB nmepenuin Ha Tak 3BaHi Case-
3acobu HuxHBOTO piBHA (lower CASE tools). Ognak BOHH 3IIITOBXHYJIHCS 3
HOBOIO TIPOOJIEMOI0 — TMPOOJEMOI0 oOpraHizaimii B3a€EMOAIT MK PI3HHUMH
KOMaHaMHu, 110 peaji3yloTh IPOEKT.
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Vuighixosana moea 06'ekmno-opienmosanoco mooenosannsi Unified
Modeling Language (UML) ctana 3aco00M TOCSATHEHHS KOMIIPOMICY MIXK IIMMH
migxonaMu. IcHye JgoCTaTHS KUTBKICTh 1HCTPYMEHTAJIBHUX 3aco0iB, IO
HIATPUMYIOTH 3a goromororo UML >xuTTeBuii UK 1HGOPMAIIHHUX CHCTEM, 1,
onHouyacHo, UML € pocuTh THYYKMM [JJIs HAacCTPOIOBAaHHA U MIATPUMKH
crieniuiku AiSUTBHOCTI PI3HUX KOMaH/ pO3pOo0IIOBaiB.

CrtBopennss UML nouanocs B xoBTHI 1994 p., konu xxum Pamb6o i ['pai
byu 13 Rational Software Corporation ctayiu npairoBaTi HaJ, 00'eTHAHHSIM CBOIX
meroaiB OMT 1 Booch. ¥V ne#t yac koncopuiym kopuctyBauieB UML Partners
MICTHTh Yy CO0l1 MPEICTaBHUKIB TaKMX TPaH/IIB 1HPOPMAIIHHUX TEXHOJIOTIH, 5K
Rational Software, Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys,
Intellicorp, Platinum Technology.

UML sBasge cobor0 00'€KTHO-OpIEHTOBAaHA MOBa MOJIEIIOBAHHS, IO
BOJIOJTI€ HACTYITHUMH OCHOBHUMH XapPaKTEPUCTUKAMH:

. € MOBOIO BI3yaJIbHOTO MOJICIIIOBAHHS, SIKMi 3a0e3medye po3poOKy

peNpe3eHTaTUBHUX MOJIeJIed IJig OpraHi3aiii B3aeMofli 3aMOBHHKa M

pospobroBaya IC, pizHuX Tpym po3pooditoBayis IC;

. MICTUTh MEXaHI3MHU PpO3IIMPEHHS W creuiamzamii  0a30BuX

KOHIIETIIII MOBH.

UML — e ctangapTHa HOTallisl BI3yaIbHOTO MOJIEIIOBAHHS MPOTPAMHUX
cucteM, mpuitHsATa koHcopiiymoMm Object Managing Group (OMG) Bocenu
1997 p., 1 Ha CHOTOJHIIIHIN J€Hb BOHA MIATPUMYETHCS OaraThMa 00'€KTHO-
opienToBaHUMHU Case-TIpoIyKTaMHu.

UML Bxitouae BHYTpIIIHINA HaOip 3aco0iB MOJETIOBaHHS, SKI 3apas
NpuiHATI B 0OaraThb0X MeTodax 1 3acobax wmopemtoBaHHs. LI koHuemnmii
HEOOX1JHI B OUIBIIOCTI MNPUKIATHUX 3ajad, XOoya HE KOXXHA KOHIICHIIS
HEOOX1JJHA B KOXKHIM 4acTWMHI KOXHOro nogatka. KopucryBauam MOBM HajJaHi
MOJTUBOCTI:

« OyayBaTu MOJ€Jl Ha OCHOBI 3ac001B sipa, 0€3 BUKOPUCTAHHS MEXAHI13MIB
PO3ILIMPEHHS JIJIs1 O1IBIIIOCTI TUMIOBUX J0/IaTKIB;

e J0JIaBaTH MPU HEOOXIJHOCTI HOB1 €JIEMEHTH W YMOBHI MO3HAYKH, SKIIIO
BOHM HE BXOJATH y SApo, ab0 cremiaii3yBaTH KOMIIOHEHTH, CHCTEMY
YMOBHUX TO3HAYOK (HOTAIII0) 1 OOMEXKEHHS JIJIi KOHKPETHUX MPEIMETHUX
oOmnacTei.

Mosa UML

Crangapt UML npononye HacTynmHuii Habip Jiarpam Jyisi MOJACITFOBAHHS:
. JiarpaMy BaplaHTIB BUKOpUCTaHHs (use case diagrams) — st
MOJICNIIOBaHHsI O13HEC-TIPOIIeCiB opraHizamii ¥ BUMOT JO CTBOPIOBaHOL
CUCTEMU;

. miarpamu kiaciB (class diagrams) — i MozeaOBaHHS CTATHYHOT
CTPYKTYPH KJIaciB CUCTEMU ¥ 3B'SI3KIB MI>K HUMU;

. niarpamu rnoBeiHku cuctemu (behavior diagrams):
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o niarpamu B3aemoii (interaction diagrams):

. JiarpaMu IocaiqoBHOCTI (sequence diagrams) i
. KoorepaTHBHi jgiarpamu (collaboration diagrams) — st
MOJICTIOBAHHS IpoIecy OOMIHY THOBITOMJICHHSIMH MIX
00'exTamu;
o miarpamu craniB (Statechart diagrams) — mist Moze/TtOBaHHS
MOBEJIIHKK 00'€KTIB CUCTEMHM MPH MEPEXO/I1 3 OJTHOTO CTaHy B 1HIIIE;
o miarpamMy  aisutbHOCcTeM  (activity  diagrams) — s

MOJICTIOBaHHS TOBEIIHKA CHCTEMU B paMKax pPI3HUX BapiaHTIB
BUKOPHCTaHHs, a00 MOJICITFOBAHHS JisTTbHOCTCH;
niarpamu peaiizamrii (implementation diagrams):

o miarpaMu  KOMIOHEHTIB  (component diagrams) — mis
MOJIETIOBaHHS 1€papXii KOMIIOHEHTIB (I1JICUCTEM) CUCTEMU;
o niarpamu  posroptanHs (deployment diagrams) — s

MOJICJIIOBaHHS (PI3UYHOT APXITEKTYPH CUCTEMH.

Pucynok JI4.1. InTerpoBana Mojienib CKJIaHOI cHCTeMH B HoTallii MmoBu UML

[TonsTTS BapianTa BUKOpUCTaHHS (use case) ynepiue BBiB [Bap SkoOCOH 1

I07aB MOMY TaKy 3HA4YMMICTh, IO B IIed Yac BapiaHT BUKOPUCTAHHS

Jliarpama
BapiaHTIB Jliarpama KiaciB JliarpaMa cTaHy
BHKOPHCTAaHHS

Jliarpama [HTeTrpOBaHa Jiarpama

JiATBHOCTI MOZICIE CKIaIHOL IoCIiJoOBHOCTEH
CHCTEMH

JTiarpama Jliarpama JTiarpama

KooIepanii KOMIIOHEHTIB PO3TOPTAHHA

Jiaepamu eapianmis 6UKOPUCMAHHSL

NEPETBOPUBCS B OCHOBHUI €JIEMEHT PO3POOKH U TUIaHYBAHHS MPOEKTY.

BapianT BuUKOpUCTaHHS SIBJIS€ COOOKO MOCIIJIOBHICTh diM (TpaH3akiiiii),
BUKOHYBAaHUX CHCTEMOIO Y BIIMOBIIb HA MO/III0, THIIIFOEMUM JASSIKUM 30BHIIITHIM
00'exkToM (J1iF0U010 00060}0) BapiaHT BUKOpUCTaHHSI OMUCYE TUIIOBA B3aEMOIIs
CUCTEMOIO. Y HaWMPOCTINIOMY BHWIIAJIKy BapiaHT
BUKOPUCTAHHS BHU3HAYAETHCS B MPOIECI OOTOBOPEHHS 3 KOPHUCTYBaue€M THX

MDK KOPHUCTyBadeM




byHKIIA, K1 BiH mpar Ou peanizyBatun. MoBoto UML BapiaHT BUKOpPHCTaHHS
300paXyrOTh Y TaKHil CIOCiO:

BapianT Bukopuctanus

Pucynoxk JI4.2. BapiaHT BUKOpHUCTaHHS

Jliroua ocoba (actor) — 11e pojib, SIKYy KOPHCTYBad BiJirpae CTOCOBHO
cucremu. [lirodi ocoOu SIBISAIOTH COOOIO POJIl, @ HE KOHKPETHUX Jrojed abo
HaliMeHyBaHHA poOiT. He3Bakarounm Ha Te, 10 Ha Jlarpamax BaplaHTIB
BUKOPUCTAHHA BOHHM 300paXYIOTbCS y BUIJISAI CTHJII30BAaHUX JIFOJICHKUX
birypok ocoba, 10 di€, MOXE€ TaKOoX OYTH 30BHIIIHBOI CHCTEMOIO, SIKOi
HeoOXxiaHa jJesika i1H@opwmarlis Bijg gaHoi cuctemu. [lokazyBatu Ha Jiarpami
JIIOYHX OCI0 BUIUIMBA€E TUIBKU B TOMY BHIIQJIKy, KOJIH iM JIMCHO HEOOXimgH1
JesKl BapiaHTH BukopucTtaHHs. MoBoro UML gitodi ocoOu mpeAcTaBisiioTh y

BUTJISAL Piryp:

Pucynok JI4.3. Jliroua ocoba (akTop)

Jliroui ocoOu AUIATBCA HAa TPU OCHOBHI THIIU:
"  KOpHCTYBaui;
"  CHCTEMU;
" HI CUCTEMH, B3a€EMOII0Y1 3 JAHOI;
" yac.
Yac crae Ait0yor0 0co0010, SKIIO BiJ HBOTO 3aJIEKUTh 3aMyCK SKUX-
HeOY/lb MOAIN Y CUCTEMI.

36'a3Ku Midc eapianmamu UKOPUCMAHHS U OTIOYUMU 0COOaAMU

Y moBi UML Ha niarpamax BapiaHTIB BUKOPUCTaHHSI MHIATPUMYETHCS
KUTbKa THUITB 3B'SI3KIB MK elleMeHTaMu giarpamu. lle 3B'SI3kM KOMYHiKaIii
(communication), BkitoueHHs (include), posmmupenss (extend) 1 y3araapbHeHHS
(generalization).

3B'I30K KOMyHIKAIlii — 1€ 3B'I30K MDK BapiaHTOM BHUKOPUCTaHHS U
nit040to0 0co6010. MoBoro UML 3B'si3ku KOMyHIKaIlli MOKa3yrOTh 3a JOTIOMOTOO
OJTHOCTIPSIMOBAHOI acoriaiii (CyIiapHOT JIiHIT).
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KnneuT baxka

OdopranTe kpeguT
ANA KnvenTa Dadka

Pucynok JI4.4. Ilpuknan 3B'13Ky KOMyHIKaIlii

3B'S30K BKIIIOYEHHS 3aCTOCOBYETHCS B THUX CHTYAIliX, KOJU € SKUM-
HeOyab ()parMEHT MOBEHIHKH CHCTEMH, SIKHH IIOBTOPIOETHCS OUIBII HIXK B
OJIHOMY BapiaHTI BHUKOPHCTAHHS. 3a JIOIIOMOIOI0 TaKUX 3B'S3KiB 3BHYANHO
MOJICTIOIOTH OaraTopa3oBO BUKOPHUCTOBYBaHY (PyHKITIOHAIBHICTb.

3B'I30K PO3MIMPEHHS 3aCTOCOBYETHCS TMPHU OMHUCI 3MIH Yy HOpPMAaJbHIi
MOBEIHIII cucTeMu. BoHa 03Bojsie BapiaHTy BHUKOPUCTAHHS TUIBKH TIPU
HEOOX1THOCTI BUKOPUCTOBYBATH (DYHKITIOHAIbHI MOXKJIMBOCTI 1HIIIOTO.

<<gxtend=>

£ - -
T pp—— CHATE AeHBLIMA
CO CYeTa
Sy,
~
o,

=<include>>

BbINONHWTE
yCKOpeHHoe
CHATHE AeHer

AyTenTdHUKpoBaTE
KNUWeHTa

Pucynok JI4.5. Ilpuknaz 3B'13Ky BKIIFOUEHHS W PO3LIUPEHHS

3a JIOITOMOTOIO 3B'SI3Ky y3arajbHECHHS TOKa3ylTh, IO B JEKIIBKOX
JIF0YHMX 0Ci0 € 3arajibHi PHUCH.
CRysawn %

CnysawmA ;% CnyxawmA BpemeHHLIA 1
€ novYacoBon Ha oKknage cny#awmMa
onnaton

Pucynok JI4.6. [Ipuknaz 3B'13Ky y3arajibHEHHS

Hiacpamu 63aemo0ii (interaction diagrams)

HMiarpamu  B3aemonii (interaction diagrams) ONUCYIOTh TOBEAIHKA
B3aEMOJIIIOUMX Tpym 00'ekTiB. SIK mpaBWwio, aiarpamMa B3a€EMOJIl OXOTLUIIOE
MOBEIHKA 00'€KTIB y paMKaX TUIBKH OJHOTO BapiaHTa BUKOpucTaHHs. Ha Takiii
miarpaMi  BimoOpaxaeThcsi psii O0'€KTIB 1 TI TOBIJOMJICHHS, SIKUMH BOHH
OOMIHIOIOTBCSI MK CO00I0.
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Tlosioomnenns (message) — 1e 3aci0d, 3a JOIOMOTrOI SKOro 00'€KT-
BiJIMTPaBHUK 3aIMUTY€E B 00'€KTa O/Iep)KyBaya BUKOHAHHS OJHIET 3 HOTO orepartii.

Ingopmayivine (informative) nosioomnenns — 1€ TOBIAOMICHHS, IO
mocTadae o00'eKT-0/IepKyBad JESKOI 1H(GOPMAINIEI0 IS BiIHOBIEHHS MOTO
CTaHy.

Tosioomnenns-3anum (interrogative) — 1ie MOBIJOMJICHHS, IO 3alUTY€
BUJIauy Jeskoi iHdopmarlii mpo o0'eKT-oiepKyBayva.

Iunepamusne (imperative) noeioomnenuss — 1€ TIOBIJIOMJIEHHS, IO
3aMmuTye B 00'€KTa-0/1ep)KyBaya BUKOHAHHS IEAKUX JTii.

Icnye nBa Buam miarpaMm B3aeMoJii: JlarpamMu MOCIIIOBHOCTI (sequence
diagrams) 1 koonepaTuBHi aiarpamu (collaboration diagrams).

iaepama nocnioosnocmi (sequence diagrams)

Jliarpama TOCHIOBHOCTI BiJIOMBA€ IMOTIK IOJIM, IO BiAOyBarOTHCS B
paMKax BaplaHTa BUKOPHCTaHHS.

X
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Pucynox JI4.7. Ilpuknan giarpaMu mocCiiIOBHOCTI
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liacpama xoonepayii (collaboration diagram)

VYci pitoui ocobw TmmokazaHi y BepxHid dactuHi pgiarpamu. CTpiiaku
BIIMOBIAAIOTh TOBIIOMJICHHSIM, MEPEIaHUM MDK JiI0Y0I0 0C00010 M 00'€éKTOM
a00 MK 00'€eKTamMu JIJ11 BUKOHAHHS HEOOX1THUX (DYHKITIH.

Ha pmiarpami mociioBHOCTI 00'€eKT 300pakyeThCsl Yy  BUIJISAL
NPSIMOKYTHHUKA, BiJl SIKOTO BHHU3 IMPOBEACHA MYHKTUPHA BepTHKaIbHA JiHisA. La
JiHis HasuBaeThesa JiHIEO KUTTS (lifeline) oO'ekra. Bona sBisie coboro
(dbparMeHT KUTTEBOTO ITUKITY 00'€KTa B MPOIEC] B3aEMO/II.

KosxHe moBIIOMJICHHS MPEJICTABISAETHCA Y BUTIISAAI CTPUIKH MK JIIHISIMU
KUTTS ABOX 00'exTiB. [1oBiIOMIEHHS 3'SBISIIOTECS B TOMY MOPSJIKY, K BOHU
MOKa3aHl Ha CTOpIHI 3BepXy BHHU3. KokHE MOBIJOMIICHHS IMO3HAYAETHCS SIK
MIHIMYM 1IMEHeM TmoBigoMJeHHsA. I[lpum OakaHHI MOXKHA JIOJAaTH TaKOXK
apryMeHTH ¥ JAesAKy yhpaBiswouy iH(opmarmiro. MokHa  IOKa3aTH
camojeneryBanns (self-delegation) — moBimomileHHs, sike O00'€KT IOCHIIA€E
caMoMy €001, IIpH IIbOMY CTpLIKa MOBIJIOMJICHHS BKa3ye Ha Ty X caMy JIHIIO
KUTTS

Jiarpamu koormepaliii BigoOpa)katoTh MOTIK MO uYepe3 KOHKPETHHM
CLIEHapiil BapiaHTa BUKOPHCTAHHS, YHOPSAJIKOBaHI 3a 4acoM, a KOOIEpPaTUBHI
JiarpaMu OLTbIIE YBAary 3aroCTPIOIOTH Ha 3B'I3KaxX M 00'€KTaMHu.

Ha niarpami kxoormepariiii mpejactraBieHa Bcsi Ta iHdopmarlis, sika € # Ha
JiarpamMi MocCJiIOBHOCTI, ajieé KOONepaTuBHa JiarpaMa Mo-1HIIOMY OMHUCY€ MOTIK
nomii. 3 Hel Jjerme 3po3yMiTH 3B'SI3KM MK 00'€KTamMM, OJHAK, Bax4ye
YCBIJIOMHUTH TIOCITIIOBHICTb TOIH.

Ha xoomepaTuBHili miarpaMi Tak camo, sIK 1 Ha jJiarpami MOCIIiJIOBHOCTI,
CTPUIKM MO3HAYalOTh TMOBIJIOMJICHHS], OOMIH SIKMMM 3JIIMCHIOETHCS B paMKax
JIAHOTO BApiaHTa BHKOPHMCTaHHA. IXHA THMYacoBa MOCTIJOBHICTH BKa3yeThCS
HUIIXOM HyMepallii MOB11I0MJIEHb.

2:CumnTaTe Ne KapTki

—_—
1: NpuHATE KapTy m

S i NpuemMHMK KaccoBbii
% annapar
MaaH WEHT

—— HY T KApTY
5: Broa RiN-kona (1234) A
10: Beibop pencTEMA (CHATE CO S4ueTa) 17: Bt b (20 py5.)

| YnpasneHide ATM |

T: OTEpBITE CuaT
8: Ep epuTe PIN-kog

T eueT 14] CrHatie (20 pyb.)

CHATE (20 pyb.)
15 NpoeepuTe an (20 pyb.)
18 YeaeH bLmT| an (20 pyb.)

I Cuet MBaHa |

Pucynok JI4.8. Ilpuknan giarpamu koomnepartii
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Miacpamu xnacis

Jliarpama KjaciB BH3HAYa€ THIH KJIAaciB CHCTEMH M PI3HOTO POIY
CTaTUYHI 3B'S3KH, SKi ICHYIOTh M HUMH. Ha miarpamax kiaciB 300paXyrOThCs
TaKOX aTpuOyTH KJIaciB, orepariii KJaciB 1 OOMEXEHHS, K1 HAKIaJAar0ThCA Ha
3B'SI3Ky MiJK KJIACAMH.

Hiarpama kiaciB UML - 1ie rpad, By3i1aMu sIKOTO € €I€MEHTH CTaTUYHOI
CTPYKTYpH NMpoeKTy (Ki1acH, iHTepdericn), a 1yraMmu - BITHOCHHUA M By3JaMHU
(acomiartii, crraKyBaHHsI, 3aJI€KHOCTI).

Ha niarpami kiaciB 300paKyr0ThbCsl HACTYITHI €JIEMEHTH:

o Ilaxem (package) — HaOip eJIeMEHTIB MOJEJII, JIOTTYHO 3B'AI3aHUX MiX CO00I0;

o Kuac (class) — onuc 3araabHUX BIACTHBOCTEH I'PYIH MOAIOHUX 00'€KTIB;

e Inmepgheiic (interface) — aOcrpakTHMIA KiIac, 110 3aga€ HAOIp omepariii, sKi
00'eKT TOBUIBHOTO KJIacy, MOB'I3aHOTO 3 JaHUM 1HTepdeiicoMm, Halae THITUM
00'ekTaMm.

Knac

Knac - me rpyma cyrHocTei (00'€KTiB), IO BOJOAIIOTH ITOAIOHMMU
BJIACTUBOCTSIMU, a caMe, JaHMMHU W MoBeAiHKow. OKpemMuil mnpeacTaBHUK
JIESKOTO KJIaCy Ha3UBAETHCS 00'€KTOM KJlacy a00 MpocTo 00'€KTOM.

[Tlin noseminkoto oO'ekta B UML po3yMmitoThcsi Oy/b-siKi MpaBuiia
B3a€MO/Iii 00'€KTa 13 30BHIIITHIM MUPOM 1 3 ITAHUMHU CaMOro 00'eKTa.

=<Entity==>
Card Reader <<Boundary>>
- Card Mumber : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer _
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1}, Provide Cash() : integer
+ Withdraw Funds{Amount : long) : integer| + Provide Receipt() : integer
- Deduct Funds{Amount : long) : integer
- Werify Funds() : integer

Pucynox J14.9. Ilpukian giarpamu Kiiacis

Ha miarpamax kiac 300pakyeTbesi y BUTIISAI IPSIMOKYTHHKA 13 CYLIJIbHOIO
I'PaHHULICIO, PO3/IJIEHOTO TOPU3OHTAIBHUMH JIHISAMH HA 3 CEKLIi:
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o Bepxns cexmist (Cekiis iMeHI) MICTUTh IM'S KJlacy W 1HIN 3arajibHi
BJIACTUBOCTI (30KpeMa, CTEPEOTHI).

o Y cepemHiii CeKIIii BTPUMY€ETHCS CIIMCOK aTPUOYTIB.

o YV HWKHIN - CIIUCOK Omepariil Kiacy, mo BiOWBAaIOTh WOTO IOBEIIHKA
(mii, BUKOHYBaH1 KJIaCOM).

KoskHna 13 cekitiif atpuOyTiB 1 orepaliiii Mo)ke He 300pakyBaTHCA (2 TaKOX
obunBi Biapaszy). i BiACYTHBOI CeKIlii HE MOTPIOHO MAJIFOBATH PO3ALIOBY
JIHIIO ¥ a00 BKa3yBaTH HAa HAsIBHICTh a00 BIJICYTHICTh €JIEMEHTIB Y HiH.

Ha po3cyn koHkpeTHOi peanizaiili MOXyTh OyTH BBEJEHI J0JAaTKOBI
CEKIIli, HarpuKJIaJl, BUKItoueHHs (Exceptions).

Cmepeomunu xnacie

CtepeoTunn KJaciB — I1€ MEXaHi3M, IO J03BOJISIE PO3AUIATH KiIacu Ha
KaTeropii.
Y MoBi UML BHU3Hau€HO TpU OCHOBH1 CTEPEOTHUIIN KJIACIB:
« Boundary (rpanurs);
 Entity (cyTHICTB);
« Control (xepyBanHs).

I'panuuni knacu

I'pannunumu kiacamu (boundary classes) Ha3MBarOThCA Taki KJIAcH, K1
pOo3TalioBaHi Ha TPAHMII CUCTEMHU W YChOTO HAaBKOJMIIHBOTO cepefoBuina. Lle
eKpaHHl (opMH, 3BITH, 1HTEpQEicH 3 amapaTyporo (Takuil sK MPUHTEPH abo
CKaHepH) 1 iHTepdeiicu 3 THIIMMHU CUCTEMaMHu.

1106 3HaiTH rpaHWyHI KJacu, Tpeda JOCIIIKyBaTH JlarpaMH BaplaHTIB
BukopuctanHa. KoskHiif B3aeMofii MDK 10400 0CO000I0 ¥ BapiaHTOM
BUKOPUCTaHHS TTOBUHEH BiJAINOBIJIaTH, IPUHANMHI, OJUH rpaHuuHuid kiac. Came
TaKUM KJIac J03BOJISIE A1F0Y1 0Cc001 B3aEMOIIATH 13 CUCTEMOIO.

Knacu-Cymnocmi

Knacu-CytHocTi (entity classes) mMicTATh 30epexeny iHdopmanito. Boun
MalTh HaOUIbIIE 3HAYEHHS JUIsl KOpHCTyBaya, 1 TOMY B iXHIX Ha3BaxX 4acTo
BUKOPUCTOBYIOTh TEPMIHHM 13 MPEAMETHOI 00JacTi. 3BMYAWHO IJs1 KOXKHOTO
KJIaCY-CyTHOCTI CTBOPIOIOThH TaOIUINIO B 0a31 JaHUX.

Kepyroui knacu

Kepyroui kmacu (control classes) BiamoBimarOTh 3a KOOPAHHAINIO i
IHITUX KJIaciB. 3BUYAHO B KOKHOTO BapiaHTa BUKOPUCTAHHS € OJIUH KEePYIOUM
KJIac, 10 KOHTPOJIIOE TOCHTIIOBHICTh TMOMIM IOTO BapiaHTa BUKOPHUCTAHHSL.
Kepyrounii kjac BiJIIOBIJAa€ 3a KOOPJWHAIIIO, aje caM HE Hece B coOl HIsKOi
(GYHKI[IOHATBHOCTI, TOMY IO IHII KJacH HE MOCHJIAIOTh WOMY BEJIMKOI
KUILKOCTI ITOBIJOMJIEHB. 3aMICTh IILOIO BIH caM MHOCHUJAaE Oe3ild ITOB1JOMIICHbD.
Kepyrounii kigac mpocTo JAenerye BIAMNOBIIAIBHICTh 1HIIMM Kiacam, 13 III€i
MPUYUHHA HOTO YaCTO HA3WBAIOTh KIIACOM-MEHEIKEPOM.
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VY cuctemi MOXyTh OyTH ¥ 1HII Kepyrodl KJIacH, 3arajbHi I ACKITBKOX
BapiaHTIB BHKOpWUCTaHHA. Hampukian, Moxe OyTu kimac Securitymanager
(MeHEMKEp OC3MEeKu), BIAMOBIJATHHUN 3a KOHTPOJb TOJIA, TIOB'SI3aHUX 3
oesmekoro. Kimac Transactionmanager (MeHEmKep TpaH3akKIlii) 3aliMaeThCs
KOOP/IMHAIIIEI0 TIOBIAOMIIEHD, IO CTABJSITHCS JO0 TPAH3AKIIKA 3 033010 JaHUX.
MoxyTh OyTH ¥ I1HIII MEHEIKEepU Ig pPoOOTH 3 IHIIUMHU €JIEMEHTaMH
(GYHKIIIOHYBAaHHS CUCTEMH, TaKUMHU SK TOJUT PecypciB, po3mojiiecHa oOpoOka
JaHUX a00 0OpoOKa MOMUJIOK.

KpiMm 3raganux BUIIIE CTEPEOTHUITIB MOYKHA CTBOPIOBATH I CBOi BIIACHI.

Ampubymu

ATpubyT — 1e enemeHT iHdopMallii, MOB'I3aHUM 13 KJIacOM. ATpUOYTH
30epiraroTh 1HKAICYJbOBaHI JIaH1 KJIacy.

Tomy 110 arpuOyTH BTPUMYIOTBCS YCEpEeAWHI KJacy, BOHH CXOBaHI BIJ
IHIIUX KJaciB. Y 3B'SI3Ky 13 IUM MOK€ 3HAAOOUTHCS BKa3aTH, K1 KJIACU MarOTh
MPaBO YUTATU ¥ 3MIHIOBaTH aTpuOyTH. LI BIacTUBICTh HA3UBAETHCS BUIUMICTIO
aTpuOyTa (attribute visibility).

B arpubyra MokHa BH3HAYWTH YOTHPW MOJKJIIWBI 3HAYEHHS I[HOTO
napamerpa:

o Public (3arampHmii, BigkputHii). lle 3HaYeHHA BUIAUMOCTI

MpUITyCKae, MO0 aTpuOyT OyJe BUIHUN yciMa 1HIIMMHU Kjacamu. Bynb-

AKUU KJIaC MOXE TMEeperjssHyTd abdo 3MIHUTH 3HAa4Y€HHS arpuoyTa.

Bianosinno o Hotaiii UML 3aransHOMY aTpuOyTy Mepeaye 3HaK « + ».

o Private (3akpurtuii, cexkpetHuil). BinnoBigHuii atpuOyT HE BUAHUIA
HISKUM 1HIIAM KJAcOM. 3aKpUTHM aTpUOyT MO3HAYAETHCA 3HAKOM « — »
BianoBigHo 10 HoTami UML.

o Protected (3axumenuit). Takuii aTpuOyT JOCTYITHUN TUTBKH CAMOMY
Kkiacy 1 oro Hamanakam. Hotaris UML nis 3axumieHoro atpudyra — 11e
3HAK « # ».

o Package or Implementation (makernuii). [Ipumyckae, 1o maHwit
aTpuOyT € 3araJbHUM, aje€ TUTbKH B MeXax Horo makera. lleit tum
BUJIMMOCTI HE TIO3HAYAETHCS HISTKUM CHEIIaIbHUM 3HAYKOM.

VY 3araibHOMYy BUNAAKY, aTpUOYTH PEKOMEHAYETHCS POOUTH 3aKPUTUMU
a6o0 3axunieHuMu. Lle 103BoJIsIE Kpale KOHTPOJIIOBATH caM aTPUOYT 1 KOJI.

3a J0MOMOTOI0 3aKpUTOCTI a00 3aXUIIEHOCTI BIAETHCS YHUKHYTH
CUTyallli, KOJU 3HAUYCHHS aTpuOyTa 3MIHIOETHCS BCIMa KJIaCaMU CHUCTEMH.
3amicTh 1IOTO JIOTIKAa 3MiHM aTpuOyTa OyAe yKjiaJeHa B TOMY K KJacl, 110 i
caM Tl aTpuOyT. mapaMmeTpH, IO 3aJal0ThCs, BUIMMOCTI BIUTMHYTH Ha
TEHEPYEMHUM KOJI.

Onepauii

Omeparii peani3yroTh MOB'sA3aHe 13 KJIacOM IMOBeaiHKa. Oneparlis BKIIOYae
TPH YaCTHUHU — iM'sl, TApaMETPH ¥ THI 3HAYCHHS, 1110 BEPTAETHCS.
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[TapameTpn — 11¢ apryMeHTH, OJEp KyBaHI OIEpaIli€l0 «HAa BXOomi». THI
3HAYCHHS, 1[0 BEPTAETHCS, CTABUTHCS JI0 pE3YyIbTaTYy il onepartii.

Ha miarpami kiaciB MOXKHa TIOKa3yBaTH SIK iIMEHa OTIEpaIliif, TaK i iMeHa
orepariii pa3oM 3 iXHIMH MMapaMeTpamMu W THUIIOM 3HAYCHHSI, 110 BEPTAETHCA.
1106 3MEHIIUTH 3aBaHTaXXEHICTh Jlarpamu, KOPHUCHO OyBae Ha NESKHX 3 HUX
MOKa3yBaTH TUIbKW IMEHA OTepalliii, a Ha 1HIIUX X OBHY CUTHATYpY.

¥ moBi UML onepariii MatoTh HaCTYIHY HOTAIIIIO:

Im'a Onepayii (apeymenm: mun Oanux apeymenmy, apeymeHm2 :mun
OaHUX ap2yMeHmy2,...): Mun 3SHa4eHHs, Wo 8epmacmucsl

Crniji po3rIssHYTH YOTUPH Pi3HI TUITH OTIEparlii:
e OIleparii peaisariii;
e OIlepallii KepyBaHHS,
 oOrmeparlii J10CTymy;
e JIONIOMDXKHI OIepaliii.

Onepayii peanizayii

Omnepaii peanizamii (implementor operations) peanizyloTh Aeski Oi3Hec-
¢dbyukiii. Taki omeparlii MoXHa 3HAWTH, AOCIIKYIOUM diarpaMu B3a€MOJII.
Hiarpamu 1poro Ttumy (OKYCYIOTbCS Ha Ol3Hec-QyHKLIAX, 1 KOXHE
MOBIJJOMJICHHS Jlilarpamu, IIBHUJIIE 3a BCE, MOXKHA CIIBBIJIHECTH 3 OIEPaIli€l0
peaizariii.

Kosxna omnepariist peanizaiiii moBuHHa OyTH, 1110 JIETKO MPOCIIIKOBYETHCS
70 BIMOBIAHOTO BUMOTHU. lle mocsraeTbcs Ha pi3HUX eTamax MOJETIOBaHHS.
Omepartiisi BUBOIUTHCS 3 MOBIIOMIICHHS Ha JiiarpamMi B3a€MOJii, MOBIJOMIICHHS
BUXOJSITh 13 JOKJIAAHOTO OMHUCY MOTOKY IOJIH, SKUM CTBOPIOETHCS HAa OCHOBI
BapiaHTa BUKOPHUCTaHHS, a OCTaHHIA — Ha OCHOBI BUMOI. MOXIIHBICTh
MIPOCTEKUTH BECh IIEH JIAHITIOKOK JI03BOJISIE TapaHTyBaTH, IO KOKHA BUMOTA
Oyze pealizoBaHa B KO/, @ KOKHUN (hparMeHT KOAY pealli3ye siKach BUMOTa.

Onepayii ynpa6ninHs

Omneparii ynpasiiHHS (manager operations) yHpaBJISIFOTh CTBOPEHHSM 1
3HMILEHHAM O0'€KTIB. Y 110 KaTeropiro MOMaJalTb KOHCTPYKTOPH i
JECTPYKTOPH KJIacCiB.

Onepayii docmyny

ATpubyTH 3BU4aitHO OYBarOTh 3aKPUTUMU a00 3axumieHnumu. [Ipore, iHmI
KJIACH 1HOJII TIOBHHHI IeperjsaaT ado 3MIHIOBATH iXHI 3Ha4YeHHsS. J[J1g 11bOro
ICHYIOTh omepallii moctyny (access operations). Takuii miaxia ga€ MOKIMBICTD
0e3MeyHo 1HKATCYyJIIOBATH aTpUOyTH yCEpeIHHI Kiacy, 3aXWCTUBIIUA iX BiJ
IHIIUX KJaciB, aje BCE-TaKWh JO03BOJSE 3MIMCHUTH 10 HUX KOHTPOJIHLOBAHMMA
noctyn. CtBopenHsi onepariii Get 1 Set (ogepkaHHA W 3MIHM 3HAUEHHS) IS
KOXKHOTO aTpuOyTa KJacy € CTaHAapTOM.
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Jlonomixcni onepayii

HNomomixkanmu (helper operations) Ha3uBarOThCS Taki oneparii Kiacy, sKi
HEOOX1THI WOMY JUIT BUKOHAHHS MOTO BIANOBIJAIBHICTH, aJie¢ MPO SKUX I1HIII
KJIaCH HE TTOBMHHI HIYOTO 3HATH. [le 3akpuTi i 3axuIreH1 onepaiii Kiacy.

1006 inenTHdiKyBaTH Onepailii, BAKOHAETE HACTYIIHI Jii:

1. BuBuuTe miarpamu IMOCJIJOBHOCTI M KooIepaTuBHI jaiarpamu. binbina
JacTHHA MMOBIJIOMJICHb Ha ITUX JilarpaMax € onepariisiMu peaiizaiii. PediekcusHi
MOB1JIOMJICHHSI OYIyTh JOTMIOMI>XHUMH OTIEpaIlisiMu.

2. PosrmsHere kepyroui omeparii. Moske 3HamOOUTHCA  J10JATH
KOHCTPYKTOPH ¥ ACCTPYKTOPH.

3. Posrisaere omeparii moctymy. [ KOoKHOTO aTpuOyTa Kiacy, 3 SKHM
MOBUHHI OYTyTh IIpaIlOBaTH 1HIII KJacH, Tpeda ctBoputH onepaiii Get 1 Set.

36'a3ku

3B'S130K SIBJIsiE COOOI0 CEMAaHTHUYHHUI B3a€EMO3B'SI30K MDK Kiacamu. Bona
Jla€ KJIacy MOKJIMBICThH MI3HABAaTU MPO aTpuOyTH, omepallii ¥ 3B's3Kax 1HIIOrO
KJIacy. [HImuMu cinoBaM#, o0 OJWH KJIac MIT MOCJIaTH MOBIIOMJICHHS IHIIIOMY
Ha Jiarpami mociiIoBHOCTI a00 KOOIMEpaTUBHINA Jiarpami, MK HUMHU MOBHUHHA
ICHYBaTH 3B'SI30K.

[cHytOoTh YOTHMpPH THNU 3B'SI3KIB, SKI MOXYTh OYyTH BCTAHOBJICHI MIXK
KJIaCaMHU: acoliallii, 3aJIe)KHOCTI, arperaiiii i y3arajJbHEHHS.

Acoyiayii

Acoyiayia (association) — e ceMaHTHYHMil 3B'SI30K MiK KiacaMu. Ix
MaJTIIOIOTh Ha JliarpaMi KJaciB y BUTJISA1 3BUYAHHOI JTiHIT.

NewClass NewClass?2

Pucynok JI4.10. 3B's130k acorriaris

Acomianii MOXyTh OyTH JIByHAllpaBJIE€HUMH, SIK Yy TMpukiaai, abdo
onHocnpsimoBanumMu. MoBoro UML nByHampaBieHi acorfiaiiii MajiolTh Y
BUTJISIAI mpocToi JiHii 0e3 cTpijok abo 31 crpuikamu 3 00ox ii cropin. Ha
OJTHOCIIPSIMOBAHIM acolfiamii 300paxyoTh TUIBKK OJHY CTPUIKY, 110 MOKa3ye ii
HaTPSMOK.

Hanpsimox  acormiamii  MoOXKHa  BU3HAQYMTH, BHUBYAKOYM JllarpaMu
MOCTIOBHOCTI M KOOIEpaTuBHI JiarpamMu. SIKII0 BCl MOBIJOMIJICHHS Ha HHX
BIJIIIPABJISIOTHCS TUIBKU OJHUM KJIACOM 1 YXBAIIOIOTHCA TIJIBKH IHIIUM KJIACOM,
ajlle He HaBMaK{, MDK MMM KJacaMH Ma€ MiClleé OJHOCIPSIMOBAHUN 3B'S30K.
Axmo xoya O OJHE TMOBIJIOMJIEHHS BIANPABIAETHCS y 3BOPOTHY CTOPOHY,
acolriarlisi TOBUHHA OyTH JABYHAMPABIICHOIO.

141



Acomiamii MoxyTh Oyth pediekcuBHHUMU. PedrekcuBHa acorriamis
MPHUITYCKA€E, 0 OJMH CK3eMIULIP KJIacy B3a€MOII€ 3 IHIIMMHU C€K3EMILIIpaMH
IILOTO K KJIacy.

Banesrcnocmi

36'a3ku  3anexcnocmi (dependency) TakoX BiZOWBAIOTH 3B'S30K MIXK
KJlacaMH, ajie BOHH 3aBXKIHW OJHOCIPSIMOBaHI W TMOKa3yIOTh, IO OJWH KJac
3aJIeKUTh BIJ] BH3HA4YeHb, 3poOieHMX B iHmOMY. Hampuknam, kmac A
BUKOPHUCTOBYE MeToau kiacy B. Toai mpu 3miHi kjacy B HeoOxigHO 3poOuTH
BI/IIIOBIIHI 3MIHU B KJ1acl A.

3aneXHICTh 300paKY€EThCS MyHKTUPHOIO JIHIEI0, TPOBEICHOI MK JBOMA
CJIEMEHTAaMH JliarpaMH, i BBaKAETHCS, IO EJIIEMEHT, MPHB'S3aHUN 110 KIHIII
CTPIJIKH, 3aJICKUATH BiJl €IEMEHTA, TIPUB'I3aHOTO JI0 MMOYATKY €T CTPLIKH.

NewClass NewClass?2

Pucynoxk JI4.11. 3B'130K 3aJI€)KHICTD

IIpu reneparrii koay Ijis UX KJIaciB A0 HUX HE OyIyTh J0JaBaTHCS HOBI
atpuoytu. OpjHak, OyayTb CTBOpEHI crHeuuQpiyHi jis MOBH OIEpaTopH,
HEOOX1/IH1 U1 MATPUMKH 3B'A3KY.

Aepezcayii

Aepeeayii (aggregations) sIBJIIIOTH CO00I0 OLIBII TICHY (PopMy acoriarii.
Arperarris — 11¢ 3B'130K MK IIUTMM 1 #ioro yacTtuHor. Hanpukiazn, y Bac Moxke
OyTu ki1ac ABTOMOOUTb, a TakoX Kiacu JBuryH, [lokpuimiku i kimacu juist 1HIIMX
YaCTHH aBTOMOOWIS. Y pe3ynbTari 00'eKT Kiiacy ABTOMOOUIL OyJie CKIIagaTUCs 3
o0'ekta kmacy JIBuryH, 4oTupbox 00'ekTiB Ilokpumok 1 T.7. Arperartii
BI3yalli3y€ y BUTJISAII JTiHIT 3 pPOMOMKOM Y KJIacy, 110 € IIJTUM:

Whole Part

Pucynox JI4.12. 3B'a30k arperariis

Ha nomartox mo mpoctoi arperamii UML yBoAWTH OiIbII CHUIIBHUIMA
PI3HOBU/I arperailii, Ha3uBaHy KOMIIO3UIIIE€0. 3T1THO 3 KOMIIO3UIIIEI0, 00'€KT-
YaCTHHA MOXE HaJeXKaTH TUIBKU €IUHOMY LUJIOMY, 1, KpIM TOTr0, SIK TPaBUJIO,
JKUTTEBUH ITUKJI YaCTHH 301Ta€ThCA 13 IIUKJIOM I[IJIOTO: BOHH JKHBYTH 1 BMUPAIOTh
pa3zoM 3 HUM. By/ip-sike BUIaIEeHHS [IJIOTO TOMIMPIOETHCSA HAa HOTO YaCTHHI.
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Take KackagHe BHJIAJIICHHS HEPIAKEe PO3IIATAETHCS SK  YacTHHA
BH3HAYCHHS arperariii, oJHak BOHO 3aBXKJIM MA€ThCS Ha yBaszi B TOMY BHUIIAJIKY,
KOJM MHOXXHMHHICTH POJII CTaHOBUTH 1..1; HampuKian, SKIO0 HEOOX1THO
BrryduTd KimiedTa, T¢ 11e BUAAJICHHS ITOBHHHE ITOITUPUTUCS W Ha 3aMOBJICHHS
(1, y cBOtO yepry, Ha Psaku 3aMOBIICHHS).

V3acanvnenns (Cnaokysanms)

V3acanvnenns (cmankyBaHHs) - 1€ BIJHOILIEHHS THUIYy 3arajbHe-4acTKa
MDK eJeMEHTaMH Mojedi. 3a JI0moMOrow y3arajibHeHb (generalization)
MOKa3yl0Th 3B'A3KM CIMAJIKyBaHHS MIXK JBOMa Kiacamu. buibiiicth 00'€KTHO-
OpPIEHTOBAaHUX MOB O€3MOCEPEIHbO MIATPUMYIOTh KOHIEMIII0 CHaAKyBaHHS.
BoHa no3Bos1si€ 0THOMY KJIacy yCHaJKOBYBaTH BCl aTpuOyTH, oneparii i 3B's13Ky
iHmoro. CrmaJKkyBaHHS MaKETIB O3HA4Ya€, IO B MaKETI-CIaAKOEMII BCl CYyTHOCTI
MaKeTa-npeaKa OyayTh BHHI IT1JI CBOIMH BJIAaCHUMHU IMeHaMH ( TOOTO IIPOCTOPY
IMEH NOo€IHYI0ThCs ). CIaKyBaHHs MOKAa3Y€EThCS CYIUIBHOIO JITHIEO, IO e Bijl
KJIacy-Halaaka 10 kiaacy-npeakosi (y tepminosorii OOII - Bix Hamaaka 1o
mpejKa, BiJ CMHA J0 0aTrhka, a00 BiJ MIAKIACY /10 CyMepKiacy). 3 00Ky OLIbII
3arajibHOro €JIE€MEHTA PUCYETHCS BEIMKUN MOPOXKHIN TPUKYTHUK.

BiBmoTesui NORLI0BATEN,

Hus

Afiper,

Tenediw
PeCTRALMOHHAIA HOMED
PermcTpau (|

Omuesa penacTpau ()

.l'|

| : |

SHTaTEN, HigTaTens C NpasON BkOCA

Tpwesd b wimarem ANEMERTH BPEUBHHOND NONSI0RHNE
MaKcumansH0e Bpeus N0rsasaHis

"

I

-

Corpypyaa Gubmoren Crynewt
Orpen axyneTer
TenathoH TN [lowatusmi anpec

Pucynok JI4.13. [Ipuknaz 3B's13Ky ciagKyBaHHs

Kpim HacmigyBaHuX, KOXXHUW TIJKJIAaC Ma€ CBOI BJAacHI YHIKajdbHI
aTpuOyTH, oTeparlii Ta 3B'sI3KH.
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Mnoxcunnicme

Mmuoowcunnicmes (multiplicity) mokasye, CKUIBKH €K3eMIUISIPIB OIHOTO
KJIacy B3aEMOJIIIOTH 3a JOMOMOTOI0 IHOTO 3B'SI3KYy 3 OJHUM EK3EeMILUIIPOM
THIIIOTO KJIacy B 1€ MOMEHT Yacy.

Hanpuxmnan, mpu po3poOii cUcTeMH peecTpailii KypciB B YHIBEPCHUTETI
MokHa Bu3Hauutu kinacu Course (kypc) 1 Student (ctynment). Mik HuUMHU
BCTAHOBJICHUHN 3B'SI30K: y KypCiB MOXYTb OyTH CTYJIEHTH, @ B CTYJEHTIB —
Kypcu. I[luTtanHsi, Ha SKWAA TOBHUHEH BIANOBICTH MapaMeTp MHOKUHHOCTI:
«CKUIBKH KYypCIiB CTYASHT MOXE BiJIBIAyBaTH B 11l MOMeHT? CKUJIbKH CTYJICHTIB
MO3K€ 3a pa3 BIJBIlyBaTH OJIUH KypC?»

Tomy 1110 MHOKUHHICTB JIa€ BIAMOBIAL HA 000€ 111 MUTAHHS, 11 1IHIUKATOPU
BCTAHOBJIIOIOTHCSA Ha 000X KIHISIX JIiHIT 3B'sI3Ky. Y MPUKIaAl peecTpalii KypciB
MU PO3B'A3aIM, 10 OJUH CTYJACHT MOXE BIABIIyBaTH BiJl HYJs 0 YOTHUPHOX
KYpPCIB, a OJTMH Kypc MOXYTh ciyxatu Big 0 10 20 cTyAeHTIB.

VY moBi UML npuiiHaTi meBHI HOTAIi A MO3HAYCHHS MHOXKHHHOCTI,
HaBesieH1 B Tabui 4.1

Tabnuys JIA.1 - Io3uauenns muoscunnocmi 36's3xie 6 UML

MHOKMHHICTH 3HaveHHs
0..* Hynb i Oibine
1.* Onud 1 OUIBIIE
0..1 Hynb un onun
1..1 (ckopouenwuii 3anuc: 1) PiBHO o/1UH

Imena 36'a3ki6

3B'A3KM MOKHA YTOUHHMTH 3a JIOTIOMOIOI0 1IMEH 3B'S3KIB a00 POJIbOBHUX
iMeH. IM'st 3B'sI3Ky — 11€ 3BMYANHO J1€CIOBO a00 JieciiBHA ¢pa3a, M0 OMUCYE,
HaBimo BoHa morpiOHa. Hampuwknanm, mik kimacom Person (nmroneit) i kiacom
Company (kommaHisi) MOXKe ICHyBaTH acoiiiaiis. MoxkHa 3aiatu y 3B'SI3Ky 13
UM TIUTaHHS, YU € 00'eKT Kiacy Person Kii€HTOM KOoMIMaHii, ii ClIiBpOOITHUKOM
ab6o BiacHukom? IIlo0 BuM3HAUMTH 1€, acollialil0 MOXHa Ha3BaTH «employs»
(Haiimac):

Employs
Company Person

Pucynox JI4.14. [1puknaz iMmeH 3B'sI3K1IB
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Pouni

PonboBi iMeHa 3acTOCOBYIOTH Yy 3B'sI3KaxX acoiriallii abo arperariii 3aMicTh
IMEH JJI OIHCY TOT0, HABIIIO ITl 3B'S3KM MOTPiOHI. Beprarouncey Hanpukiag i3
kiacamu Person 1 Company, MOKHa cka3atu, 110 kiac Person Binirpae posib
cuniBpoOiTHuka kiacy Company. PonboBi iMeHa — 1€ 3BHYAlHO 1IMEHa
IMCHHMKHA a00 3acHOBaHI Ha HUX (pas3u, iX MOKa3ylTh Ha Jiarpami mopyd i3
KJIaCOM, III0 BiAIrparOTh BIATNOBIIHY poJib. SIK MpaBUIo, KOPUCTYHOThCS abo
pOJILOBUM 1MEHeM, abo iMeHeM 3B's3Ky, aje He oboma Biapasy. Sk 1 imeHa
3B'S13KiB, POJIbOBI IMEHA HE 00OB'SI3KOBI, iX JTaIOTh, TUIBKU SKIIO IiIb 3B'S3KH HE
oueBUIHUM. [IprKIan posiel TPUBOIUTHCA HUKYE:

+Employer +Employee

Company Person

Pucynok JI4.15. Ilpuknazn poneit 3B's3KiB

llakem. Mexanizm nakemies

VY KOHTEKCT1 Aiarpam KJaciB, MAKET - 1€ BMICTHILE IJi JIeSIKOro Habopy
KJIACiB 1 IHIIUX NakeTiB. [TakeT € caMOCTIHHUM MPOCTOPOM 1IMEH.

Package

Pucynoxk JI4.16. ITo3nauenns makera B UML

B UML Hemae skux-HeOyap OOMEXeHb Ha TNpaBWia, MO SKHX
po3po0IOBadl MOXKYTh a00 MOBMHHI I'PYIYBAaTH KJacu B MaKeTH. Aje € JesiKi
CTaHJApPTHI BWITAJKW, KOJW TaKe TPYIMyBaHHS JOpEYHE, HAMpPUKIAd, TICHO
B3a€EMOJIiI0Yl KJIach, a00 OUIBIN 3arajibHUil BUMAJOK - PO30MBKA CHUCTEMH Ha
M1JICUCTEMH.

[TakeT (Hi3UYHO MICTUTH CYTHOCTI, TI€BHI B HBOMY (TOBOPSATH, IO
"cyTHOCTI HaJIe)kaTh nakety"). Ile o3Havae, mo AKmo Oyae 3HUIICHUN ITaKeT, TO
OyIyTh 3HUIIICHUH 1 BECh HOTO BMICT.

[cHye nexiTbka HAMMOMTUPEHIMKX MIX0IB 10 TPyIyBaHHS.

[To-nepuie, MOXkHa rpynmyBaTH iX 3a CTEPEOTHUNOM. Y TAKOMY BHUIIAIKY
BUXOJIUTh OJMH MaKeT 13 KJIaCaMH-CYTHOCTSIMHU, OJIMH 13 TPAHUYHUMH KJIaCaMH,
OJIUH 3 KepyrounuMH kiacami 1 T.4. Llel miaxin Moxe OyTH KOPUCHUH 3 MOTIISATY
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PO3MIIICHHSI TOTOBOI CHCTEMH, OCKUIBKH BCi TIPHUKOPIAOHHI KjIacH, IO
nepeOyBarOTh Ha KIIEHTCHKUX MAIIMHAX, YK€ BUSABJISIOTHCS B OJJHOMY TTaKETI.

IHmmit migxin moisirae B 00'€THaHHI KJIACiB MO iXHIM (yHKIIIOHAIBHOCTI.
Hanpuximan, y makeri Security (Oesmeka) yTpUMYIOTBCS BCi  KJIacH,
BIJIMOBIIaIbHI 3a O€3MeKy JOJaTKh. Y TaKOMY BHUITQJKY 1HII IMAKETH MOXKYTh
HasuBarucs Employee Maintenance (Pob6ota 31 cmiBpoOiTHHKamu), Reporting
(ITinrotoBka 3BiTiB) 1 Error Handling (O6po6ka momuiok). IlepeBara mporo
M1X0/Ty MOJISTa€ B MOXIMBOCTI IOBTOPHOTO BUKOPUCTAHHSI.

MexaHi3M TaKeTiB 3aCTOCYEMO 10 OyIb-SKHX €JEMEHTIB MOJeNi, a He
TUTBKHM JI0 KJIAciB. SIKIO A rpylyBaHHS KJaciB HE BHUKOPUCTOBYBATH JEsKi
EeBPUCTUKHU, TO BOHA CTa€ JOBUIbHOIO. OgHAa 3 HHUX, SKa B OCHOBHOMY
BUKOPUCTOBYETHhCSI B UML, — 11€ 3a/1€KHICTh. 3aJIeKHICTh MK IBOMA TTAKETaMH
ICHYy€ B TOMY BUIAJKY, SKIIO MIX OyAb-IKUMHU JBOMA KJacaMHU B MMaKETax 1CHYE
Oyib-sIKa 3aJICKHICTD.

Takum 4MHOM, J1arpaMa MakKeTiB sBJsiE COO0OI0 Jiarpamy, IO MICTUTh
MaKEeTH KJIACIB 1 3a1€KHOCTI MK HUMU. CTpOro roBOpsiuM, MaKeTH U 3aJIEKHOCTI
€ eJIeMEHTaMH JiarpamMu KjaciB, TOOTO JiarpaMa MakeTiB — 1ie ¢popma aiarpamu
KJIaCiB.

I

— = Entities
]

Boundaries

) *I Y

Control

Pucynox JI4.17. [lpuknaz niarpamu nakeTiB

3aJIeKHICTh MIXK JBOMa €JIEMEHTAMHU Ma€ MICIIE B TOMY BUIAJKY, SIKIIIO
3MIHM y BH3HAYE€HHI OJHOIO €JIEMEHTAa MOXYTh BUKJIMKATH 3MIHU B 1HILIOMY.
[Io crocyeTbes KiaciB, TO MPUYMHU ISl 3aJI€KHOCTEH MOXYTh OyTH CaMHUMH
PI3HUMU:

e OJIMH KJIAC MOCHUJIAE MOB1IOMJIEHHS 1HIIOMY;

e OJIMH KJac BKJIIOYAa€ YaCTMHA JAHUX IHIIOIO KJacy; OAMH KJac

BUKOPHCTOBYE IHIIIOI SIK ITapaMeTpa oreparti.

Axmo knac MmiHsge cBiK iHTepdeiic, To Oyab-IKe MOBIIOMIICHHS, SKE BiH
MIOCHJIA€, MOKE BTPATUTHU CBOIO CUITY.

ITakeTn He narTh BIANOBIAI Ha 3alUTaHHSA, SKUM 00pa3oM MOKHA
3MEHIIUTH KIJIBKICTh 3aJIEKHOCTEH y Ballliil CUCTEMI, OJJHAK BOHU JOIOMAararoTh
BUIUJINTH IIl 3aJIC)KHOCTI, a IICJISA TOTO, SIK BOHM BCE BHUSABIATHCS Ha O4YaXx,
3AJIMIIAETHCS TUIBKKA TOMPAILIOBATH HAJ 3HMKEHHSAM iX KuibkocTi. [liarpamu
MaKeTiB MOXKHAa BBaXXaTH OCHOBHUM 3acoO0OM KepyBaHHS  3arajibHOIO
CTPYKTYPOIO CUCTEMH.
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ITakeTn € >KUTTEBO HEOOXITHHM 3aCO00M IS OLIBIINX IPOCKTIB. Ix comin
BHKOPHCTOBYBATH Y BHITQJIOK, KOJIM JllarpaMa KjaciB, IO OXOILIIOE BCIO CUCTEMY
B IIIJIOMy ¥ po3MillleHa Ha €IuHOMYy apkymn mamip ¢opmar A4, crae
HEYUTAEMOIO.

Hiaecpamu cmanis

JliarpaMu CTaHIB BH3HAYalOTh YCI MOXJIMBI CTaHH, Yy SKHX MOXeE
nepedyBaTH KOHKPETHHUM O00'€KT, a TaKoXX Mpollec 3MIHM CTaHIB 00'€KkTa B
pe3ynbTaTi HaCTaHHS JACSKUX TOJIIN.

Icaye OGarato ¢opMm giarpam CTaHIB, 110 HE3HAYHO BIJPIZHAIOTHCS JIPYT
BIJI pyra CEeMaHTHKOIO.

Ha niarpami € nBa cneriaiabHi CTaHW — ITOYATKOBE (start) 1 KiHIeBe (stop).
ITouaTkoBHi1 CTaH BHUIUJICHHH YOPHOKIO KpaIlKoio, BOHO BIAINOBIAA€ CTaHy
o0'ekTa, KOJM BiH TUIbKU 10 OyB cTBOopeHuil. KiHIeBUil cTaH MO3HA4Ya€ThCs
YOPHOIO Kpamkow B O1I0My KpYXKKy, BOHO BIAINOBIa€E CTaHy 00'e€kTa
Oe3nocepeHbo nepes oro 3HUIIEeHHAM. Ha niarpami ctaHiB Moxke OyTH OJMH 1
TUIBKM OJMH TOYaTKOBHM CTaH. Y TOH K€ Yac, MOXe OYTH CTIIbKH KIHIIEBUX
CTaHIB, CKUIbKH BaM MOTPiOHO, abo ix moxe He OyTtm B3arami. Komam o0'ext
nepedyBae B SKOMYChb KOHKPETHOMY CTaHI, MOXYTb BHUKOHYBATHCS PI3HI
npouiecu. [lporecu, mo BinOyBarThbCs, KOJIM 00'€KT mepedyBae B TEBHOMY
CTaH1, Ha3UBAIOTHCA JIisIMU (actions).

31 cTaHOM MOJKHA 3B'SI3yBaTH JlaH1 I'SITK THUIIB: JIIsUTBHICTb, BXIJTHA Iif,
BHX1JIHA JTisl, IOJIIS M 1ICTOPIsI CTaHy.

Hisnonicmeo

HismpHicTiO (activity) Ha3uBaeTbCA TMOBEIIHKA, peani3oBaHe 00'€KTOM,
NOKM BiH mnepedyBae B JaHOMY cTaHl. [iAnbHICTD — U MOBEIIHKA, IO
nepepuBaeThcsi. BOHO MOke BUKOHYBAaTHUCS O CBOT'O 3aBEPILIEHHS, TOKU 00'€KT
nepedyBae B JaHOMY CTaHi, a00 MOke OyTH TepepBaHe MepexojioM 00'eKTa B
IHIMI ctaH. [ianpHICTh 300paXKylOTh yCEepeAuHl CaMoro CTaHy, il MOBHUHHE
nepeayBatu ¢ioBo do (poOUTH) 1 TBOKparKa.

Bxiona 0is

BxinHoto nieto (entry action) Ha3MBa€TbCA MOBENIHKA, IKa BUKOHYETHCH,
KOJIM 00'€KT MEePEeXOaUTh y JaHui cTaH. JlaHa Mis 3M1MCHIOETHCS HE MICIs TOTO,
K 00'€KT MEeperIoB y el CTaH, a, CKOpille, K YacThHA 1bOTo nepexoay. Ha
BIJIMIHY BiJ] IsJTBHOCTI, BXIJTHI PO3TJISIAIOTRCS K HenepupuBaeMi. Bxigny mito
TaKOX TIOKAa3ylTh YCEpEeAWHl CTaHy, HOMYy Mepeaye cloBo entry (BXim) i
JBOKpArka.

Buxiona ois

Buxingna mis (exit action) moaidoHo BxigHOMY. OHAK, BOHO 31HCHIOETHCS
K CKJIaJIOBa 4YacTUHA MPOIIECY BUXOMIY 3 JAaHOTo cTaHy. BOHO € yacTHHOIO
MIPOIIECY TAKOTo nepexoay. Sk i BXiJiHI, BUXIHI € HEEPUBAEMUMU.
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Buxigny niro 300pakyroTh yCepeAuHI CTaHy, HOMY IIepeaye CIOBO eXit
(BuXim) 1 ABOKpAIKa.

IToBeminka o0'exkTa mij 4Yac AISTILHOCTI, HPH BXIJIHHX 1 BUXITHUX JIisSX
MO>K€ BKJIIOYATH BiAIpaBICHHS MOii 1HIIIOMY 00'€KTy. Y IIbOMY BHUIIAJIKy OITHCY
TISUTBHOCTI, BX1JHOT J1i a00 BUX1IHOT /i eperye 3HaK « ».

BianoBigHuii psAIok Ha aiarpamMi BUTIISIIAE SIK

Do: Line.Iloodis (Apeymenmu)

Tyt Line — ue o6'ext, mo oxaepxxye momis, Ilomais — mo 1e mocuiae
MOBIJIOMJICHHS, @ APTYMEHTH € apaMeTpaMu MOBIIOMIJICHHS, 1110 TOCUJIAE.

JISIBHICTD MOXE TaKOX BHUKOHYBATHCS B pe3yibTaTl OJlep KaHHS
ob0'ektom geskoi moxii. [Ipu onepaHHi AesKOi MOJ1i BUKOHYEThCS II€BHA
ISUTBHICTD.

Ilepexooom (Transition) Ha3WBAETHCS IEPEMIIIEHHS 3 OJHOTO CTaHy B
iHe. CyKymHICTh MEPEXO/IiB JllarpaMu MOKa3ye, K 00'€KT MOKE MepeMiliaTUCs
MDK CBOIMU cTaHamu. Ha miarpami Bci mepexoiu 300pakyroTh Yy BHIJIAII
CTPUIKM, IO TOYMHAETHCA Ha TEPBICHOMY CTaHi, M0 ¥ 3aKIHYYEThCA
HACTYITHHM.

[Tepexoau MoxyTb OyTu pedaekcuBHUMU. O0'€KT MOXKE MEPEUTH B TE XK
CTaH, y SKIM BIH Yy JaHuii MOMEHT mnepeOyBae. PediiekcuBHi mnepexonu
300paKYIOTh Y BUTJISII CTPUIKH, 1110 TIOYMHAETHCS, 10 1 3aBEPIIYETHCS HA TOMY
caMOMYy CTaHI.

VY nmnepexony icHye Kinbka crenudikamiii. BoHHM BKIOYaHOTh MOIIi,
apryMEeHTH, 1110 OOTOPOJIKYIOTh YMOBH, Jlii, IO i MOCUJIAIOTH MO,

Tlooii

[Tonmis (event) — e Te, IO BUKJIMKAE MEPEXiJl 3 OJHOTO CTaHy B IHIIE.
[Toxito po3mimaroTh Ha Alarpami y3J0BXK JIiHIT Tepexoy.

Ha ngiarpami ans BimoOpakeHHs MOl MOKHa BUKOPHUCTOBYBATH SIK 1M'S
oreparlii, Tak 1 3BU4aiiny pasy.

Binpmricte mepexoiB MOBMHHI MaTH MOJii, TOMY IO CaM€ BOHH,
HacamIepe, 3MYyIyTh nepexia 3aiicautucs. [Ipore, OyBaroTh 1 aBTOMaTHYHI
nepexoau, o He MaroTh noxAiid. Ilpum mpomy 00'ekT cam mepemimaeTbes 3
OJIHOTO CTaHY B 1HIIIE 31 IMIBUIKICTIO, IO JIO3BOJISIE 3MIHCHUTHCS BXITHUM JisIM,
MISUTBHOCTI ¥ BUXITHUM JI1SIM.

Ymosu, wo 3axuwaroms

YMOBH, M0 00TropomxyroTh (guard conditions) BW3HA4YalOTh, KOJHU
nepexiy MoXxe, a KOJM HE MOXe 3MIHCHUTHCI. A KO0 Hi, TO Iepexiy He
31ACHUTHCS.

YMOBHM, WI0 3aXUIIAIOTh, 300pa)xylOTh Ha Jlarpami y310BX JIiHII
nepexoAy Micis IMEHI MOAll, MICTSYM iX Y KBaJIpaTH1 TyXKKHU.
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YMOBH, IO 3aXHINAIOTh, 3aJaBaTH HEOOOB'sS3k0BO. OJHAK SKIIO ICHYE
KiIbKa aBTOMATHYHHX IIEPEXOJIB 31 CTaHy, HEOOXiJHO BH3HAYHUTH JUIS HHUX
YMOBH, IO 3aXWINAIOTh, IO B3a€EMHO BUKIIOYAOThH. lle momomoske ymTadeBi
JiarpaMu 3pO3yMITH, SKUH IIIAX TIepexoay Oye aBTOMaTHIHO OOpaHUH.

Mis

Hisa (action) € HempepwBHA MOBEIIHKA, IO 3AIMCHIOETHCA, K YaCTUHA
nepexoay. BxigHi ¥ BUXiJHI Jii MOKa3ylOTh YCEpPEIUHI CTaHIB, OCKUIBKA BOHU
BU3HAYAIOTh, 10 BIAOYBAETHCS, KOJU OO'€KT BXOJIUTH a00 BUXOJUTH 13 HBOTO.
binpiry yactuHy ai#, 300paxyroTh Y3J0BXK JiHII Eepexoay, TOMY IO BOHU HE
MOBUHHI 3/IIHCHIOBATHUCS TIPU BXO1 200 BUXO/I1 31 CTaHy.

Jlit0 MaTIOI0Th y37I0BXK JiHIT Mepexoay Micis 1MeHl Mojli, HoMy nepeaye
KOca puca.

[Tonis abo mist MOXKYyTh OyTH MOBEIIHKOIO YCEpeIUHI 00'€KTa, a MOXKYTh
SBJISTH COOOIO0 MOBIJIOMIJICHHS, IO MOCHIIAE 1HIIOMY 00'ekTy. SKIo momis abo
i IOCUJIA€ 1HIIOMY 00'€KTY, Mepel HUM Ha Jiarpami NOMIIal0Th 3HAK « ».

3HATTS rpoIei
(HeraTUBHUI OayaHC)

( IIepeBullieHHS KpeauTy \

Enter: TuMuacoBO 3aMOPO3UTH PaxXyHOK.
Do: ITocnaTu moBiIOMIICHHS KIIIEHTY
Exit: Po3aMopo3uTa paxyHOK

Binkpuro

Knient noTpedye
3aKpUTH paxyHOK/
36epertu Jaty
3aKPUTTSI PAXYHKY

Buecoxk rpomeit
(mo3uTHBHHMI GanaHc)

\4

( 3akpuTo

Enter: Bunatu kpenutHy
KapTKy

’

O

Pucynok JI4.18. IIpuknaza giarpamMu CTaHiB

[Nepesipka Gamancy
(neratuBHUi GanaHc
npotsiroM 30 1HIB)

Jiarpamu cTaHiB He Tpeda CTBOPIOBATU HJisi KOXKHOTO KJacy, BOHH
3aCTOCOBYIOTHCSl TUIBKM B CKIAQIHUX BHUMAAKaX. SKIIO 00'€KT Kiiacy MOXKe
ICHYBaTH B JIEKUTHPKOX CTaHaX 1 B KOYKHOMY 3 HUX MOBOJUTHCS MO-PIZHOMY, IS
HbOT'O0 MOJKE 3HAJOOMTHCS TaKa jJiarpama.
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Miaepamu pozmiwenns

Hiarpama poswmimenas (deployment diagram) BigOwBae izuuni
B3a€EMO3B'SI3KM MK TMPOTPAMHUMH W armapaTHAMU KOMIIOHGHTAMHU CHCTEMH.
BoHna € rapuum 3acob6om ais TOro, mio0 MOKa3aTH MapUIPYTH TMEpPEMIIEHHS
00'€KTIB 1 KOMITIOHEHTIB Y PO3IOIIJICHIH CUCTEMI.

Koxxauii By3071 Ha miarpami poO3MIIIEHHS SBJISE COOOK JESIKUN THIT
00YHCITIOBAILHOTO TIPUCTPOIO — Y OUTBIIOCTI BUMAJIKIB, YaCTHHA anapaTypu. s
amaparypa Moxe OyTH MPOCTUM HPHUCTPOEM abO0 JaTYMKOM, a MOXKe OyTH W
MeHHppEHMOM.

Jliarpama po3MillleHHs1 MokKazye (i3MdHe poO3TallyBaHHSI MeEpexi W
MICII€3HAaXOKEHHS B Hil PI3HUX KOMIIOHEHTIB.

Banking Database Server

Oracle Server
GGLAN”

Regional -
ATM Printer
Server

ATMServer.exe )
“Private Network”

“Private Network™

125 First 459 Elm
St. ATM St. ATM
ATMClient.exe ATMClient.exe

Pucynox JI4.19. [Ipuknazn npiarpamu po3MillieHHS

JiarpamMa pO3MIIIEHHS BHUKOPUCTOBYETHCSI MEHEIKEPOM  IPOEKTY,
KOPUCTYBa4aMH, apXiITEKTOPOM CUCTEMH M €KCIUTyaTalliHUM MEePCOHATIOM, 11100
3pO3yMITH (Pi3UUHE PO3MIMIEHHS] CHUCTEMH W pO3TalllyBaHHSA 11 OKpEeMHX
M1JICUCTEM.
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Jiacpamu xomnonenmis

JliarpaMu KOMITOHEHTIB ITOKa3yIOTh, SIK BHUTJISIAE MOJESIL HAa (hi3UIHOMY
piBHI. Ha HUX 300pa’keHi KOMIIOHEHTH MPOTPAMHOTO 3a0e3IMeUeHHS i 3B'SI3KH
MDK HEUMH. [Ipr 11boMy Ha Takii miarpami BHAUISIOTH Ba THMH KOMIIOHCHTIB:
010110TE€KH, 110 BUKOHYIOTHCSI KOMITOHEHTH 1, KOAY.

Koxnuit xmac Mojmeni (abo mijcucTeMa) NMEpPEeTBOPUTHCS B KOMIIOHEHT
BUXimHOTO KOmy. Ilicisi CTBOpeHHS BOHUW Bifpa3zy MIOMAIOTHCS 0 Aiarpamu
KOMIIOHEHTIB. MK OKpPEeMHUMH KOMIIOHEHTaMH 300paKyIOTh 3aJICKHOCTI,
BIJIMOBIIHI JI0 3aJI€KHOCTEH Ha eTarll KOMIIALIT @00 BUKOHAHHS IPOrpaMHu.

ATM exe
5.,‘ Cash Dispenser
Card Reader - T
F - -i
K
[
A RN |
; . ATM Screen \
& ) [
Card Reader 1
|
CasH Dispenser
/!
ATM Screef

Pucynox J14.20. [Tpukian giarpaMyd KOMIIOHEHTIB

JliarpamMu KOMIIOHEHTIB 3aCTOCOBYIOTHCSI TUMH YYaCHUKAMH MPOEKTY, XTO
BI/IMOBIZIa€ 3a KOMIUIAIIIO CUCTEMH. 3 HEl BHJHE, Y SKOMY IOPSAIKY Tpeda
KOMITUTIOBATH KOMIIOHEHTH, a TaKOX $IKI KOMIIOHEHTH, 110 BHUKOHYIOTHCH,
OyIyTh CTBOpEH1 cucteMoro. Ha Takiii miarpami nmokaszaHa BIANOBIJIHICTh KJIAaciB
peanxizoBaHUM KOMIIOHEHTaM. BoHa moTpiOHa TaM, /i€ MOYMHAETHCS T'e€HEpAaLlis
KOJy.

06'eonanns diazpam KOMNOHEHMIB I PO32OPMAHHS

VY neskux BUMAAKax JOMYCKAEThCS PO3MIIIATH JiarpaMy KOMIIOHEHTIB Ha

niarpami posropranHs. Lle 703Bosisie Moka3aTu sSiKi KOMIOHEHTH BUKOHYIOThCS 1
Ha KUX By3Jax.

Ilopsiook euxonanms pobomu

1. BuBuuTH NpOMOHOBAHUI TEOPETUIHHMN MaTepial.

2. TloOynmyiiTe giarpaMy BapiaHTiB BUKOpUCTaHHS 17151 06panoi IC.

3. Bukonaiite peanizaiiiro BapiaHTIB BUKOPUCTAHHS B TEPMIHAX B3a€MOJIIIOYNX
00'eKTIB, M0 ¥ MpeacTaBisie OO0 HAOIp aiarpam:
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4.
5.
6.

N =

B

o o

=

e Jllarpam KJaciB, 0 Peai3yloTh BapiaHT BUKOPUCTAHHS;
e JllarpaM B3a€MOIi (IiarpaM IMOCHIIOBHOCTI i KOOIIEPAaTUBHUX Jiarpam),
o BIAOWBAIOTh B3a€EMOJII0 OO'€KTIB y Tporieci peamisaliii BapiaHTa
BUKOPHCTaHHSI.
Po3ainuty knacu mo makeTax BUKOPUCTOBYIO OJIMH 3 MEXaHi3M PO30UBKHU.
[ToOynyiite miarpamy cTaHiB JiJisl KOHKpeTHUX 00'exTiB IC.
[ToOynyBatu 3BIT, 110 BKJIIOYA€ BCl OTPUMaHl pIBHI MOJENIi, OIKC
byHKIIIOHATBHUX OJIOKIB, TOTOKIB JJAHUX, CXOBHIII 1 30BHIIIHIX 00'€KTIB.

3micm 36imy

Merta po6oTu.

BBenenns.

[IporpamHo-amapatHi 3acoOu, IO BUKOPHUCTOBYIOTHCS TMPH BUKOHAHHI
poboTH.

OcHOBHY 4yacTUHY (0omuC POOOTH).

BucHoBKkH.

Cnucox BUKOPUCTOBYBAHO1 JIITEpATypH.

Jlimepamypa:

Unified Modeling Language™ (UML®) Resource Page. [EnexTpoHHwMii
pecypc]. — http://www.uml.org — Hassa 3 expany

UML2.RU. CoobmiectBo aHanuTukoB. [EmekTtponHuit pecype]. —
http://www.uml2.ru — Ha3Ba 3 ekpany

The Object Management Group. Document Access Page. [EnexkrponHwuii
pecype]. — http://www.omg.org/technology/documents/formal/uml.htm —
Ha3sga 3 expany

bya TI., Pamb6o JIxk., J[xekobcon A. 3k UML. PykoBoacTBo
nonb3oBatens. — CII16.: M3natensctBO «Ilutepy, 2003. — 432 c.

MImymnep k. OcBoit camocroarenbHo UML 2 3a 24 yaca. [Ipaktuueckoe
PYKOBOACTBO. - M.: «Buibsimey, 2005. — 416 c.
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JIABOPATOPHA POBOTA Ne5
«METOAOJIOI'TA YITPABJIIHHSA TIPOEKTAMMW»

Mema pobomu: BuBYEHHS METOIOJIOTII KEpyBaHHS IPOCKTaMHU.
OpneprkaHHS HAaBUYOK IO 3aCTOCYBAHHIO JAHWX METOMOJIOTIN IS TIaHyBaHHS
MIPOEKTY.

Jl7is mporpaMHOi peastizaiii 3alporOHOBaHUX 3aBJaHb BUKOPHCTOBYBATH
3acobu po3podku BIZAGI Process Modeler i VISUAL PARADIGM for UML.

Memoouuni exaszisxu.:

JlabopatopHa pobOoTa cHpsiMOBaHa Ha O3HAWOMJICHHS 3 OCHOBHUMH
MNOHATTSIMUA METOJIOJIOTIT KepyBaHHS NPOEKTaMH, OJEp>KaHHS HaBHYOK I1O0
3aCTOCYBAHHIO JaHUX MOHATH MPU MOOYI0BI TJIaHy MPOEKTY, 0Oy 10BU rpadika
pOOIT, pO3MO/ILITY BUKOHABIIIB, YIIPABIIHHS PU3UKAMH.

£ Bumoau 00 pe3yniomamis UKOHAHHSA 1a6OpamopHoi pobomu:

. [ToOymyBaTi MOJENb KEpyBaHHS MPOESKTOM, 1110 BKITIOYAE:
o  BU3HAYEHHSA BCIX €TamiB TPOCKTY, 3aJCKHUX ETarliB,
BHU3HAYECHHS TPUBAJIOCTI €TAIliB;
o  MmoOymoBa Ha OCHOBI OTPUMAaHMX JaHUX MEPEXKHY 1
TUMYACOBY Jliarpamy;
o  MoOyaoBa JiarpaMy po3MoJILUTy MpaliBHUKIB 110 eTanax;
. [Ipu Bu3HAUEHHI €TaIly BKa3y€e€ThbCsl HOT0 Ha3Ba —, 110 BIIOMBAE CYTh
eTany (HampWKiIaA, BU3HAYEHHS KOPHUCTYBAIIbKUX BHUMOT, TPOEKTYBaHHS
iHTepdeicy 1 T.1.);

. EtaniB moBuHHO OyTH HE MEHII 7, CTPOK peanizaiii MpoeKkTy — 3
MOYaTKy HaBYAJILHOTO CEMECTPY 10 OCTAaHHBOI TapH;
. Y mpoekTi 3aBitoeThCs 3 0cO0U mepcoHay (Tpymna po3po0iroBadiB).

Teopemuunuii mamepian.

[IpobGnemMu yrpaBiiHHS TPOTPAMHUMU MPOEKTAMH BIIEPIIIC BUSBUIIUCS B
60-x — mouatky 70-x pokiB. KepiBHHUKM MpOTrpaMHHUX MPOEKTIB BUKOHYIOThH
Taky ) poOOTy, IO ¥ KEpPIBHUKU TEXHIYHMX MPOEKTiB. Pazom 3 TuM mporiec
po3pobku IO cyTTeBO BIAPI3HAETHCA BiA MPOIECIB peamizamii TeXHIYHHUX
MPOEKTIB, IO TOPOPKYE TEBHI CKIATHOCTI B KEpyBaHHI MPOTPAMHUMH
npoekTamMu. Hukde HaBeIeHH KOPOTKUM CITUCOK ITUX BIIMIHHOCTEH.

1. Ilpoepamnuti npooykm nemamepianvhui. MeHEIXKEpP TEXHIYHOTO
MPOCKTYy OayuTh pe3yJbTAaTH BUKOHAHHS CBOTO MPOEKTY. SKIo peamizaris
MPOEKTY BiACTa€e Bia Tpadika, Ile TakoX BHUJIHE HaBid. Ha mportuBary npomy
TIporpaMHe 3a0e3IedyeHHsT HeMaTepianbHO. MOro He MOXKHA HOOAYHUTH a6o
NoTOpKaTh. MeHeIKep MNpOrpaMHOro MPOEKTy He OauuTh mpouec '"pocrty"
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po3pobirroBanoro I13. BiH Moke mokiagaTvcs TUIBKH Ha JOKYMEHTAIIIIO, sSKa
(bikcye nporec po3poOKH MPOrPaMHOro IPOIYKTY.

2. He icnye cmanoapmuux npoyecis po3pooku I13. Ha cboroaHinHin
JIeHb HE ICHYE YITKOI 3aJeXHOCTI MiX TmporecoM cTBopeHHs [13 i Tumom
CTBOPIOBAHOTO MPOTPAMHOTO MPOAYKTY. I[HINI TEXHIYHI MUCHUIUTIHU MAaroTh
TPUBAJIY ICTOPiIO, TPOIECH PO3POOKH TEXHIYHUX BHUPOOIB OaraTopa3oBo
BUMNPOOYBaHI i MepeBipeHi.

[Ipomecu cTBOpeHHS OIIBIIOCTI TEXHIYHUX CHUCTEM JI0OpEe BHUBYEHI.
BuBuennsm e mpoiieciB crBopeHHst [13 daxiBii 3aiiMaloTbesl TUIBKU KiJIbKa
OCTaHHIX POKiB. TOMy MOKM HE MOXHA TOYHO TEpeN0ayuTH, Ha SKOMY eTalll
npotiecy po3po0ku 13 MOXKyTh BUHUKHYTH MPOOJIEMHU, 10 3arPOKYIOTh YCHOMY
IPOTPaAaMHOMY TTPOECKTY.

3. Y obinvwocmi npoepamui npoexmu - ye uacmo "00Hopazosi’
npoexmu. BIIBIIICTh MPOrPAMHUX MPOEKTIB, SK MPABUIIO, 3HAUHO BIAPI3HAIOTHCS
B1JI IPOEKTIB, pealli30oBaHUX paHiiie. ToMy, 1100 3MEHIIUTA HEBU3HAYEHICTh Y
IJJAaHYBaHHI TPOEKTY, KEPIBHUKU TMPOCKTIB MOBUHHI MaTU JyXKE€ BEIUKUIM
MIPAKTUYHHUM JOCB1A. AJie TOCTIMHI TEXHOJOTIYHI 3MIHH B KOMI'TOTEPHINA TEXHIII
H KOMYHIKaIliiHIM yCTaTKyBaHHI 3HEIIHIOIOTh MOMEPENHINH MOCBiA. 3HAHHS U
HABUYKH, HAKOTIMYEHI JJOCBIJIOM, MOXYTh HE 3aTpeOyBaTUCS B HOBOMY IPOEKTI.

[lepepaxoBane BHIlle MOKE€ MPUBECTH JI0 TOTO, IO peaiizailis MPOEKTy
BUIiJIc 3 THUMYacoBOro rpadika abo MepeBUITUTh OIOKETHI aCUTHYBaHHS.
[IporpamHi  cucTeMu  HaiyacTillie  BUSBISIIOTBCS  HOBMHKaMH  SIK B
"11e0JIOTTYHOMY ", TaK 1 B TEXHIYHOMY TUJIaHI.

TexHiuHI TPOEKTH, SIK1 € IHHOBAI[IHHUMU (HAMPUKIIAJ, HOBA TPAHCIIOPTHA
CHUCTEMA), TAaKOX YacTO MOPYUIYIOTh THUMYacoBl rpadiku podit. Tomy,
nepeadayaroyd MOXKJIMBI MpoOJIeMH B peasizallii mporpaMHOro MpoeKTy, CIiA
3aBXIM TaMm'siTaTd, M0 0araTbOM 3 HHUX BJIACTHBO BUXOJIWUTH 3a pPaMKH
TUMYACOBUX 1 OFOPKETHUX OOMEKEHbD.

4

IInanysanuns npoexmy

EdexkTuBHE yInpaBiiHHA NPOrPAMHHUM IPOEKTOM MPSMO 3aJI€KUTh BIJ
NPaBUIBHOTO IUIAHYBAaHHS pOOIT, HEOOXIAHMX [ Horo BUKOHaHHS. I[lman
JIOTIOMarae MEHEIKEPOB1 MepeadaunT nmpoodsieMu, siki MOKYTh BUHUKHYTH Ha
Oynp-sikux eTamax cTBopeHHs I[13, 1 po3poOUTH TPEBEHTUBHI 3aXO0IW IS
iXHBOTO TIOTIEpEKEHHS 00 PO3B'SA3KY.

[Inan, po3pobsieHWii Ha MOYATKOBOMY €Tami MPOEKTY, PO3TISIAETHCS
BCIMa HMOT0 y4yaCHUKaMHU K KEpIBHUH JOKYMEHT, BUKOHAHHS SIKOTO MOBUHHE
MIPUBECTHU 70 YCHIITHOTO 3aBepIIeHHs MpoekTy. Llel mepBicHU MiiaH MOBUHEH
MaKCHMAJIBHO JTOKJIQJTHO OMMCYBATH BC1 €Taly peaiizailii IpoeKTy.

KpiMm po3pobku milaHy MpOeKTy, Ha MEHelkepa Jsrae oOOO0B'A30K
pO3pOOKM 1HIIMX BHUJIB MIaHiB. L1 BUIM TUIaHIB KOPOTKO OMHUCAaHI B TAOIMUII
JI5.1.
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Tabnuysa JI5.1 - Buou naanie

Iaan Onuc
[Lnan sikocTi Omnucye CTaHIAPTH ¥ 3aX01y OO0 MiATPUMKHU SKOCTI
o3po0broBasibHOTO 113
[Tnan aTecrarmii Ornucye criocobu, pecypceu i nepemik pooiT, HeOOXITHUX AJIs aTeCTalil
POrpaMHOI CHCTEMU
[1nan ynpaBiiHHS Ornucye CTpyKTypy ¥ IIpoliecH ynpasiiHHSA KOH]Irypaiiero

KOH}ITyparieo

[1nan cynposoay I13 [[Ipononye mran 3aXxo/1iB, III0 BUMArarThCs Juist cynpoBoay 113 B mporect
110ro eKcIuTyararii, a TaKoX po3paxyHKH BapTOCTI CYIPOBOIY i
HEOOXITHUN JUIS [IbOTO PECYPCH

[Lan mo ynpasninai  [Onucye 3axo/au, CIPSIMOBaHI HA MiABUIIEHHS KBaJTi(iKallii 4IeHiB
epCcoHaIOM KOMaH/Ii pOo3pOo0IIIOBayiB

B Aneopummi I nmokazaHo mpoliec miianyBaHHs ctBopeHHs 13 y Burmisii
nceBnokoay. TyT 3poOjeHuil akIeHT Ha TOMY, IO IUTAHYBaHHS — II€
iTepatiinuii mporec. OCKUIBKM B TIPOIECI BUKOHAHHS MPOEKTY MOCTIMHHO
HAJXOJUTh HOBa 1H(OpMAIlis, IUIaH TOBUHEH PETYJISIPHO MeperyisiaaTucs.
BaxnuBumu (aktopamu, siki MMOBUHHI BPaxOBYBAaTHUCS IMPHU po3poOlll IIaHy, €
(dbiHaHCOBI M A170BI 3000B'sI3aHHS OpraHizaiii. SKIMo0 BOHM 3MIHIOIOTHCH, IIi
3MIHM TaKOXK MTOBHMHHI 3HAUTH BIIOUTTS B IIJIaH1 POOIT.

Anroputwm 1. [Iponec niaHnyBaHHS IPOEKTY:

Bu3naueHHS TPOSKTHUX 0OMEKECHb
[lepBicHa OIl1HKA MapaMeTpiB MPOEKTY
Bu3nadueHHs eTamniB BUKOHAHHS TPOEKTY i KOHTPOJIBHUX OIIHOK
while moku npoekT He 3aBepIuThes ad0 He Oye 3ynuHeHu l0op
Cxuiananns rpadika pooit
[Touatok BUKOHAHHS POOIT
OuikyBaHHS 3aKIHUEHHS YE€PTrOBOTO €Tay pooiT
BiacTexeHnHs xoqy BUKOHaHHS POOIT
. Ilepermnsia OiHOK MapaMeTpiB MPOEKTY
10 3miHa rpadika pooiT
11.T1lepernsan npOEKTHUX OOMEKEHD
12.1f (Bunuka nmpobiema) then
13.Ilepernsan TexHiuHUX a0 OpraHizaliitHUX MapaMeTpiB IPOEKTY
14.end if
15.end loop

[Iponec muaHyBaHHS MOYMHAETHCS 3 BU3HAUCHHS MPOCKTHUX OOMEKCHB
(TMM4YacoBi OOMEXEHHsI, MOXJIMBOCTI HAsABHOTO TIEpPCOHANTY, OIOJKETHI
oOMexxeHHs 1 T.1.). Ili oOMeXeHHs TOBWHHI BH3HAYATHCS TMapajeibHO 3
OIIIHIOBAHHSIM MPOEKTHHUX MapaMeTPiB, TAKUX SIK CTPYKTypa i po3Mip MPOEKTY, a

©CoNoOkkWNE
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TaKOXX pPO3moAinoM (YHKIIA cepen BHKOHABIIB. [loTiM BHU3HAYAIOTHCS €TaIH
pO3po0KM ¥ Te, SKI Pe3yJbTaTH JOKYMEHTAIlisl, MPOTOTUIH, MiACUCTEMH a0o
Bepcii MmporpaMHOToO MPOAYKTY) MOBHHHI OyTH OTpUMaHi MO 3aKiHUCHHIO ITHX
eramiB. Jlami mnounMHaeThCcs MHMKIIYHA 4YacTWHA TIUIaHyBaHHS. Crodatky
po3pobsieThest Tpadik poOIT 3 BUKOHAHHS MPOEKTYy ab0 JA€ThCs O3B HA
MPOJIOBXKEHHSI BHUKOPUCTAHHS paHilie cTBopeHoro rpadika. Ilicms mporo
(3BU4aitHO uepe3 2-3 THXKHI) MNPOBOJUTHCS KOHTPOJIb BUKOHAHHS POOIT 1
B1/I3HAYAIOTHCS PO301KHOCTI MK peaJIbHUM 1 TJTAHOBUM XOJI0M POOIT.

Jamni, y Mipy BcTynmy HOBOI iHdopMallii mpo XiJ BUKOHAHHS MPOCKTY,
MO>KJIMBHM Teperisayl TMEepBICHUX OIIHOK mHapameTpiB mpoekty. Lle, y cBoro
4yepry, MOXe MPUBECTH JI0 3MIHM Tpadika poOiT. Ko B pe3ynbTaTi IUX 3MIH
MOPYIIYIOTHCS CTPOKM 3aBEPIICHHS MPOCKTY, MOBWHHI OyTH meperisHyTi (i
MOTOJIKEH1 13 3aMOBHUKOM [13) mpoekTH1 0OMexKEeHHS.

3BHUYaAliHO, OUIBIIICTE MEHEIXKEPIB MPOEKTIB HE TyMalOTh, 110 peasizallis
iX MPOEKTIB Mpoiiae miaako, 0e3 ycsakux npodsiem. baxkane onucaTu MOXKIIUBI
npoOJjieMH 1€ J0 TOro, sIK BOHU BUSIBIISATH ceO€ B XOJ1 BUKOHAHHS MPOEKTY.
Tomy kpaille cTaHOBUTHU "mecumicTuuHl" rpadikud poOiT, YyuM "ONTUMICTAYHI".
Agne, 3BU4aitHO, HEMOKJIMBO MOOYAYyBaTH IJIaH, 10 BPaXOBYE BCl, Y TOMY YHCII
BUIIAJIKOB1, MpOOJIEMH ¥ 3aTpUMKH BUKOHAHHS TMPOEKTY, TOMY W BHHHUKAE
HEOOXIJHICTh TMEPIOJMYHOTO TEPEriisaay MNPOEKTHUX OOMEXKEHb 1 eTariB
CTBOPEHHSI IPOTPAMHOTO TIPOIYKTY.

Ilnan npoexmy

[Inan npoekTy MOBHHEH YITKO IIOKa3aTH pPEeCcypcH, HEOOXimH1 st
peaizallii IpoeKTy, Mol poOIT Ha eTanu ¥ 4acoBHM rpadik BUKOHAHHS ITUX
eTamiB. Y JEAKUX OpraHizalisix IJIaH MpPOEKTYy CKIaJa€TbCs K €IUHUN
JIOKYMEHT, 1110 MICTUTh YCl BUJU IJIaHIB, OMMCAHUX BHINE. B 1HIIMX BUmMagkax
IJIaH IPOEKTY OMUCYE TUIBKU TEXHOJOT1YyHUM npouec ctBopeHHs [10. YV takomy
MJ1aHl OOOB'A3KOBO MPUCYTHI TMOCWJIAHHS HA TUIAHW 1HIIWX BHJIB, aj€ BOHU
PO3pOOJISIFOTHCSI OKPEMO BIJT TIJIaHY MPOECKTY.

[Inan, oo mpeAcTaBIeHO HIDKYE, HANEKHUTh caMe O OCTAaHHBOTO THUITY
iaHiB. Jletamizanis MiaHiB MPOEKTIB YK€ BIAPIZHAETHCSA 3aJIEKHO Bl THILY
pPO3pOOTIOBAILHOTO MPOTPAaMHOTO MPOAYKTY W oOpraHizailito-po3po0iroBaya.
AJie B KOX)KHOMY pa3i OUIBIIICTH TUIaHIB MICTSTh HACTYIIHI PO3/IIIH:

1. Veeoenns. KopoTkuii omuc 1ijied MPOEKTYy W MPOEKTHUX OOMEKEHb
(OrOIKETHUX, TAMYACOBHUX 1 T.JI.), SIKI BOXKJIIUBI JUIsl KEPYBAHHS TIPOSKTOM.

2. Opeanizayis euxonanus npoexmy. Omnuc crmocody m000py KOMaHIH
PO3POOHUKIB 1 PO3MOALT O0OB'SI3KIB MIXK YICHAMH KOMaH/IH.

3. Ananiz pusuxie. ONUC MOXKJIUBUX MPOEKTHUX PU3UKIB, IMOBIPHOCTI iX
NposiBYy W cTpaTeriii, CnpsAMOBAaHMX Ha iXHE 3MEHILIEHHA. TeMa KepyBaHHSA
pU3HMKAMH PO3TISHYTa HIDKUE.

4. Anapamui 1t npoepamui pecypcu, HeoOXiOHI O peanizayii npoekmy.
[lepenix amapatHux 3aco6iB 1 [13, HeoOXimHOTrO 17t PO3pOOKH MPOrpaMHOTrO
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MPOYKTY. SKIO amapaTHi 3aco0M MOTPiOHO 3aKYIOBYBATH, IPUBOJIUTHCS IXHS
BapTICTh Pa3oM i3 rpadikoM 3aKymiBii i MOCTABKH.

5. Pozbuexa pooim na emanu. Ilponec peamizamii IpoeKTy po30HBAETHCS
Ha OKpeMi IpOIeCH, BU3HAYAIOTHCS €Tali BUKOHAHHS MPOEKTY, MPUBOIUTHCS
onuc pe3ynpTaTiB ("BUX0/IB") KOXKHOTO eTamy W KOHTPOJbHI oliHkH. g Tema
MpE/ICTaBIICHA HUXKYE.

6. I paghix pobim. Y ubomy rpadiky BigoOpakaroTbcs 3aJeKHOCTI MK
OKpeMHUMHU Mpoiiecamu (etanamu) po3poOku 113, oliHKM yacy iX BUKOHaHHS U
PO3IOILT WICHIB KOMaHAN pO3pO0IIOBaviB IO OKPEMHUX €Tarax.

1. Mexanizmu MoHimopuHey 1 KOHMPOJIO HAO X000M GUKOHAHHSL NPOEKNL).
OnucyroThCs HaJlaBaH1 MEHEKEPOM 3BITH MPO X1 BUKOHAHHS POOIT, CTPOKH X
HaJaHHS, @ TAKOK MEXaH13MH MOHITOPUHTY BChOTO MTPOCKTY.

[InaH mOBHMHEH PEryJsapHO MEPETIIAIaTUCs B MPOIEC] peanizailii mIpoeKTy.
OpH1 YaCTUHHU TUIaHY, HanpukKiIaa rpadik pooiT, 3MIHIOIOTHCS YacToO, 1HII OB
ctabunpHI. J[JIS BHECEHHA 3MIH Yy IUIaH NOTpiOHA cChelianbHa oOpraHizaiis
JIOKYMEHTOIIOTOKY, IIIO JI03BOJISI€ BIACIIAKOBYBATH 111 3MIHH.

Konmponwni oyinku emanie pooim

MenemxepoBi Juisl opradizaiii npouecy crBopeHHs 113 i kepyBaHHS iM
HeoOximHa iHGopMmanis. Ockinbku came [I3 HeBnoBHMe, I yIpaBJiHCHKA
iHopmaliis Moxke OyTH OTpUMaHa TUIBKA Yy BHUIVISAL JOKYMEHTIB, MIO
B1100pa)kat0Th BUKOHAHHS YEPTOBOTO €Taly po3poOKH MPOrpaMHOTO IPOAYKTY.
bes miei iHpopMaliii He MOXKHA CYJAMTH MPO CTYMiHb TOTOBHOCTI CTBOPIOBAHOTO
MPOYKTY, HEMOKJIMBO OLIIHUTH 3pO0JICHI BUTPATH 200 3MIHUTHU Ipadik poOiT.

[Ipu mnanyBaHHI MPOIECY BU3HAYAIOTHCS KOHTPOJBHI OIIHKH-BIXH, IO
BIJI3HAYAIOTh 3aKIHYEHHS IEBHOro eramy poOiT. i1 KOXXHOI KOHTPOJIBHOI
OLIIHKM CTBOPIOETHCA 3BIT, IKUH HAJAETHCS KEPIBHULTBY mpoekty. Lli 3BiTH He
MOBUHHI OyTH OUIBIIMMHU 00'€MHUMU JOKYMEHTAMH; BOHU MOBUHHI IMiJABOJIUTH
KOPOTKI MIJICYMKH 3aKIHUEHHSI OKPEMOTO JIOT1YHO 3aBEPILICHOr0 eTaIy MpOeKTY.
ETtanom He moxe OyTtu, Hanpukian, "Hanucanusa 80% koxy mporpam", OCKUTbKH
HEMOXKJIUBO TMEPEBIPUTH 3aBEpPIICHHS Takoro 'eramy"; KpiM TOro, mnojaiOHa
iH(popMalllss NPaKTUYHO TOWIYK JJIA  YNPaBIiHHS, OCKUIBKM TYyT HE
B1JI0Opa)Ka€eThCs 3B'30K 1HOTO "eTamy" 3 IHIIUMU eTanaMu cTBopeHHs [13.

3BUYAHO MO 3aBEPIICHHIO OCHOBHUX OUIBIIMX €TaliB, TaKWUX SK
po3pobka cnernudikalii, TPpOCKTyBaHHS U T.II., 3aMOBHHKOBI 113 HamaroThcs
pe3yabTaTH X BUKOHAHHS, TaK 3BaHI KOHTPOJIbHI MMPOEKTHI eleMeHTH. 1{e Moxke
OyTH JOKyMEHTaIlisl, MPOTOTHIT MPOTPAMHOTO MPOIYKTY, 3aKIHUEHI MiJCUCTEMHU
[13 1 T.n1. KoHTpONBbHI MPOEKTHI €IeMEHTH, HalaBaHi 3aMOBHUKOBI [13, MOXKyTh
30iraTucsi 3 KOHTPOJIbHUMHM OILIIHKaMH (TOYHIIIE, 3 pe3yjbTaTaMU BUKOHAHHS
SAKOTO-HEOY b eTamy). AJie 3BOpOTHE TBEp/KEHHS HeBipHE. KOHTPOJIBHI OLIHKH
— 11€ BHYTPIIIHI OPOEKTHI PE3yIbTaTH, IKI BUKOPUCTOBYIOTHCS JUIsl KOHTPOJIIO
HaJ XOJOM BHKOHaHHS TIPOEKTYy, 1 BOHHU, SK TMpPaBWJIO, HE HAJTAIOTHCS
3amoBHUKOBI [13.
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JIisi BU3HA4YeHHS KOHTPOJBHUX OINHOK YBeCh mporiec cTBopeHHs [13
MOBUHEH OyTH po30MTHHI Ha OKpeMi eramu 13 3a3Ha4yeHUM 'BHUXO0J0M"
(pe3ynbpTaToM) KoxHOTO eramy. Hampukian, Ha Pucynok JIS.1 mokasani eranm
po3poOkm crmerudikaiii BUMOT Yy BHUNAAKY, KOIM IS 1i TMEpeBipKH
BUKOPHUCTOBYETHCSI TPOTOTUI CHUCTEMH, a TaKOX TIPEICTaBICHI BUXIIHI
pe3yabTath  (KOHTPOJBHI OIIIHKM) KOXXHOrO etamy. TyT KOHTPOJbHUMH
MIPOEKTHUMU €JIEMEHTAMH € BUMOTH U CHeIU(iKaIlisi BHMOT.

AHamiz Anamiz Pozpobka IIpoekTHA Croenndikyean
3OiHCHeHHOCT BHMOT IPOTOTHITY pozpobka HS BHMOT

Y ¥ Y Y Y

. KopucTyRansHH . IIpoekt CucTemHI
3BIT . 3BIT .

IIbK1 BHMOTH apXITEKTYPH BHMOTH
Pucynox JI5.1. ETanmm nporecy po3pooku cnenudikarii
I'paghix pobim

Cknaganna rpadika — ofHa 13 CaMUX BIANOBIJAJIBHUX POOIT,

BUKOHYBAHMX MEHEHKEPOM TpoeKTy. TyT MeHepKep OIHIOE TPUBATICTD
MIPOCKTY, BU3HAYAE PECYpPCH, HEOOX1IHI JIJIs pealti3allii OKpeMHX eTalliB pooiT, 1
MpeACTaBIIsAe iX (eTamu) y BUIJISAI IMOTO/KEHOI MOCHIIOBHOCTI. SIKIO AaHUMN
MIPOEKT MOIOHUHN paHilIe peaai30BaHOMY, TO Ipadik podIT OCTAHHBOTO MPOCKTY
MO>KHa OpaTH 3a OCHOBY JJIS JAHOTO MPOEKTY. AJie MOTIM CIijl ypaxyBaTH, 110
Ha OKPEMHUX eTarax HOBOTO IMPOEKTY MOKYTh BHKOPHCTOBYBATHUCS METOIU U
I1JIXO/IH, BIIMIHHI BiJ] BUKOPUCTAaHUX PaHIIIIE.

Ko MNpPOEeKT € IHHOBALIMHUM, TMEpBICHI OLIHKKA TPUBAJIOCTI W
HEOOX1THUX PECypCiB HANEBHO OY/IyTh 3aHAATO ONTUMICTUYHUMH, HABITh SKIIIO
MEHEIKEp CIpoOye nepedadyuTy BCl MOXKIIUBI HECTIOIIBAaHKHU. [3 I[bOTO MOTIISIAY
npoekTu cTBOpeHHs [I3 He BIAPI3HIIOTHCS Bl OUIBIIMX 1HHOBAIIMHUX
TEeXHIYHUX TpoekTiB. HoB1 aepomopTH, MOCTH ¥ HaBITb HOBI aBTOMOOLTI, SIK
NpaBUiIO, 3'ABJIAIOTHCS MI3HINIE CIOYATKy OTOJIOIIEHMX CTPOKIB iX 34adl abo
BCTYIly Ha PHUHOK, YOMY TNPUYMHOIO € 3HEHAIlbKa BUHUKII MpoOIeMu W
TpyauomiiB. Came Tomy rpadiku poOiT HEOOXITHO MOCTITHO OOHOBIATUA B MIpy
BCTYIy HOBOI iH(OpMaIlii mpo XiJ BAKOHAHHS MTPOEKTY.

VY mpoueci cxmanannas rpadika (Pucynox JI5.2) yBech macuB poOirt,
HEOOXITHUX JUIsl peami3ailii TPOeKTy, pO30MBAaE€TbCS HA OKpeMi eTanmud W
OIIHIOETHCS Yac, M0 BUMAra€ThCs I BUKOHAHHS KOXKHOTO €Tamy. 3BHUYaitHO
Oarato eramiB BUKOHYIOTHCS MapajienbHo. ['padik poOIT MOBUHEH mependadatu
e W po3MOAUIATH BUPOOHWYI PECYpCHM MDK HMMH HAWOUIbII ONTUMAaJIbHUM
obOpazom. Hecraua pecypciB [ BAKOHaHHS SIKOTO-HEOY1b KPUTUYHOTO €TaIly -
JacTa MPUYUHA 3aTPUMKH BUKOHAHHS BCHOTO MPOCKTY.
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TpuBamicTh eramiB 3BUYaifHO MOBHHHA OYTH HE MEHIIE THXHS. SIKIIO
BOHA OyJie MEHIIIE, T¢ BUABUTHLCSA HIIKYE TOUYHOCTI TUMYACOBHX OI[IHOK €TaIlliB,
[0 MOKE MPUBECTH JI0 YaCTOTO Meperisiay rpadika pobit. Takox moIiiasHO (B
aCIEeKTI KepyBaHHS MPOEKTOM) YCTAaHOBUTH MaKCHMAaJbHY TPHBAIICThH E€TAIliB,
mo He mnepeBuirye 8 abo 10 TmwkHIB. SIKIO € eramu, MO MaroTh OUIBITY
TPUBAIICTb, 1X CJIIJT pO30MTH HA €TaIl MEHIIIOT TPUBAJIOCTI.

[Ipu po3paxyHkax TPUBAJIOCTI €TaIliB MEHEKEp MOBUHEH YpaXxOBYBaTH,
10 BUKOHAHHS OyJb-SKOTO eTary He 00iiaeTbest 6e3 OLIbIINX a00 MaJeHbKUX
npobsieM 1 3aTpuMoK. Po3poOiroBadui MOXKYTh JIONYyCKAaTH TOMHJIKH a0o
3aTpUMYBaTH CBOIO pPOOOTY, TEXHIKa MOXe BUUTH 3 jlaay abo amapaTHl abo
MporpaMHi  3acO0M TMIJATPUMKH TIPOIECY PO3POOKHM MOXYTh 3poOHUTH 13
3ammi3HEeHHAM. SKIO MPOEKT IHHOBAIIMHUN 1 TEXHIYHO CKIAAHHUH, 1€ CTae
JOJATKOBUM (haKTOPOM TIOSIBH HemepeadadeHux IpodseM 1 301IbIIIEHHS
TPUBAJIOCTI peasizallii MPOEeKTy B MOPIBHSIHHI 3 IEPBICHUMHU OI[IHKAMHU.

Bumocu oo 113.

iaepamu npoyecis i mumuacosi diazpamu

Busuadenua
eTamis

Poznonin
IePCOHATY II0
eTamnax

Oninka
pecypcis o
eTarnip

BuzuadeHHa
3aIeKHHX
eTAIIiB

CtBOpeHHA
rpadikis
pobiT

Pucynoxk JI5.2. IIpouec cknaganns rpadiky poOit

KpiM THM4YacoBHX BHTpaT, MEHEKEp MOBUHEH pO3paxyBaTH 1HII
pecypcH, HEeOOXiTH1 I YCIIIITHOTO BHKOHAHHS KOXKHOTrO ertary. OcoOauBHiA
BUJl PECYpPCIB — II€ KOMaHAa po3poOJoBadiB, MPUTATHYTA JI0 BUKOHAHHS
NpOeKTy. I[HImIMMM BUJAMU PECYpCiB MOXYTh OyTH HEOOXIIHWIA BUIbHUIA
JIMCKOBUM MPOCTIp HA CEPBEpPl, YaC BUKOPUCTAHHS SKOTO-HEOYh CIEIiaIbHOTO
YCTaTKyBaHHA i OIOJIKETH1 KOIITH HA BIAPAIHI BUTPATH NIEPCOHAITY, IO MPAIIOE
HaJ[ IPOEKTOM.

Icnye rapHe emmipuyHe TPaBWIIO: OIIHIOBATH TUMYAacOBI BUTPATU Tak,
HaueO0TO HIYOTO HemependadyeHoro i "moraHoro" He MOXe TPANUTHUCA, MOTIM
30UIBIIMTH 111 OLIHKU ISl OOJIIKY MOXJIMBHUX TpoOsieM. MOXIuBI, aje Ba)KKO
MIPOTHO30BaH1 MPOOJIEMH CYTTEBO 3ajeXaTh BiJl TUITY ¥ MapaMeTpiB MPOEKTY, a
TakoXX B KBamidikamii ¥ JOCBIAYy UIEHIB KOMaHAW po3poOiroBadiB. Jlo
BUXIJTHUX PO3PaxXyHKOBHX OLIIHOK peKOMeHIyeThcsl AoaaBatu 30% Ha MOKIIMBI
npobsemu ¥ motim me 20%, o6 OyTH TOTOBUM 0O TOTO, III0O HEMOXKJIHUBO
nepea0avuTH.
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I'padix poOIT 13 TPOEKTY 3BUYANHO MPEACTABISIETHCS Y BHIJISIAI HaOOpYy
miarpaM 1 rpadikiB, MO TMOKa3ylOTh PO30MBKY MPOCKTHUX pOOIT Ha eTamw,
3aJIEKHOCTI MK €TarmaMu ¥ po3IMoALT po3pO0IIOBaYiB IO eTamnax.

Tumuacosi t mepedcui diazpamu

TumuacoBi 1 MepexHl JiarpaMu KOPHUCHI JUIS TpEACTaBiCHHS Tpadika
po0it. TumMuacoBa Jiarpama noka3ye yac nmo4yaTky ¥ 3aKiHYEHHS! KOJKHOTO eTary
1 #ioro TpuBaicTh. MepexxHa JiarpaMa BigoOpa)kae 3aJIeKHOCTI MK PI3HUMH
eranamu npoekTty. i giarpamMu MOXHa CTBOPUTHU aBTOMATUYHO 32 JOMOMOTOIO
MporpaMHKX 3ac00iB MIATPUMKH KEpyBaHHsS Ha OCHOBI iH(doOpMallii, 3aKj1aJIeHOl
B 0a3i JaHUX MPOCKTY.

PosrisitHeMo ertamu SIKOroch MPOEKTYy, MpejacTaBieHi B Tabmumi JI5.2, 3
SKOi, 30KpeMa, BUAHO, 1m0 etan T3 3anexuth Bix etamy T1. Ile 3HaUuTH, 1110
etan T1 moBHMHEH 3aBepIIMTHUCS NEPII, HIXK MouHeThes etan T3. Hanpuknaz, Ha
etam T1 mpoBOAWTHCS KOMIOHEHTHHM aHa3 CTBOPIOBAHOIO IIPOTPAMHOTO
MIPOAYKTY, a Ha eTani T3 — ImpoeKTyBaHHS CUCTEMHU.

Ha ocHoBi1 HaBeneHNX 3HAYEHb TPUBAJIOCTI €TAIlIB 1 3aJICKHOCTI MK HUMHU
OynyeThes ciTKoBUM rpadik nociaigoBHOCTI eraniB (Pucynok JI5.3). Ha upomy
rpadiky BUIHO, K1 pOOOTH MOXKYTh BUKOHYBATHUCS IMapajeibHO, a K1 TOBUHHI
BUKOHYBAaTHCSI ~ TOCHIJIOBHO OJHa 3a  ojHoto. Eramu  mo3HadveHi
npsMOKyTHUKaMHU. KOHTpOIJIbHI OIIIHKKM ¥ KOHTPOJIbHI TPOEKTHI EJIEMEHTH
MOKa3aHl y BUIJIS/II OBaIIB 1 MO3Ha4YeH1 (Ak 1 B Tabmumi JI5.2) O6ykBoro M 3
BIAMOBIAHUM HOMepoM. JlaThu Ha pmaHiil jgiarpaMmi BIATOBIZAIOTH IMOYATKY
BUKOHAHHS €TamiB. MepexxHy JiarpaMmy CJijfl YUTaTy JIBOPYY MPABOPYY 1 3BEPXY
BHU3.

Tabauys JI5.2- Emanu npoexmy

Eran TpuBajicts (1Hi) 3ajexkHicTh
T1 8
T2 15
T3 15 T1 (M1)
T4 10
T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)
T8 25 T4 (M5)
T9 15 T3, T6 (M4)
T10 15 T5, T7 (MT7)
T11 7 T9 (M6)
T12 10 T11 (MS8)
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Pucynox JI5.3. MepexHa aiarpama eTarnis

S0 171t CTBOPEHHST MEPEXKHOI JllarpaMu BUKOPUCTOBYIOTHCSI ITPOTpamMHi
3acO0M MIATPUMKH  YINPaBIIHHS  TMPOEKTOM, KOXHHM eTanm  IMOBHHEH
3aKIHYYBATHUCS] KOHTPOJILHOIO OIIHKOI. YeproBuil eran MoKe moYaTucs TiIbKA
TOAl, Koju OyAe OTpuMaHa KOHTPOJbHA OIlIHKA (SIKa MOXE 3ajekaTd Bij
JEKUTBKOX TOIepeanHix etamiB). Tomy B TperboMy cToBIi Tabmumi JI5.2
HaBEJICHI KOHTPOJIbHI OLIHKU; BOHU OyIyTh AOCSTHYTI TUIBKUA TOAl, KOJIU Oyne
3aBEpIICHUH eTall, y PSIAKY SIKOTO MOMIII[eHa BIIMOBIAHA KOHTPOJIbHA OIIHKA.

Bynb-axuii eTan He MOXKe MMOYaTUCS, TTIOKM HE BUKOHAHI BC1 €Talu Ha BCIX
HUIAXax, M0 BEAYyTh BiJl TOYATKy MPOEKTY M0 JaHOro eramy. Hampuknan, eram
T9 He Moxe moyaTucs, MoKu He OyayTh 3aBepiieHi etanu T3 1 T6. Bigznauumo,
10 B I[bOMY BHUIIJIKy OCSTHEHHS KOHTPOJIBHOI OILIHKM M4 TOBOPUTH IpO Te€,
IO 111 €Tary 3aBePIIeHI.

MiHiMaJIbHUI 4Yac BUKOHAHHS BCHOTO TMPOEKTY MOXHA pO3paxyBaTu,
MIPOCYMYBABIIIM Y MEPEXKHIN JiarpaMi TPUBAJIOCTI €TaIiB HA CAMOMY JIOBTOMY
NUIIXYy (IOBXWHA TUIAXY TYT BUMIPSETHCS HE KUIBKICTIO €TamiB Ha MUIAXY, a
CYMapHOIO TPUBAJICTIO IIUX €TaIliB) BiJ MOYATKy MPOEKTY J0 WOT0 3aKiHYEHHS
(me Tak 3BaHMM KPUTHUYHUK NUISIX). Y HAIIIM BHUMAAKY TPUBAIICTH MPOEKTY
cTtaHoBUTh 11 TmxkHIB a6o 55 pobouux nHiB. Ha Pucynok JI5.3 kputuunwmii
NUISIX TOKa3aHUM O17IbIIT TOBCTUMHM JIIHISIMU, YOMY 1HII HUISAXU. Takum 4UHOM,
3arajbHa TPUBAJICTh peajizailii MPOEKTy 3aleXUTh BiJ e€TamiB poOIT, L0
nepeOyBaOTh HA KPUTUYHOMY HUIAXY. Bynb-gka 3aTpuMKa B 3aBepluIeHH] Oyb-
SIKOTO €Tany Ha KPUTHIHOMY IUIIXY MPHUBEIE 10 3aTPUMKH BCHOTO MPOCKTY.

3arpuMKa B 3aBEpIICHHI €TamiB, 0 HE BXOJATh Y KPUTUUHUHN MUIAX, HE
BIUTUBAE€ HA TPHUBAIICTh YCHOTO MPOEKTY JOTH, MOKH CyMapHa TPUBAIICTH ITUX
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eTamiB (3 ypaxyBaHHSIM 3aTPUMOK) Ha OyAb-sSIKOMY IUIAXY, HE TEPECBHUIIHUTH
TPUBAJIOCTI poOIT HAa KPUTHYHOMY TUIIXy. Hanpukmnan, 3atpuMka eramy T8 Ha
CTpOK, MeHIHM 20 AHIB, HISK HE BIUIMBAE HA 3arajlbHy TPHBAJIICTh NpoekTy. Ha
pucyHky JI5.4 mpeacraBieHa TUMYAcoBa JiarpaMa, Ha sIKiid MOKa3aHi MOJKJIUBI
3aTPUMKH Ha KO)KHOMY €TalTi.
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Pucynox JI5.4. TumuacoBa giarpama TpuBajoCTi €TaIliB

MeperxxHa aiarpama J03BoJiss€ TOOAUYUTH B 3aJICIKHOCTI €TalliB 3HAYUMICTh
Toro a0o IHIIOTO eTamy JUisl peani3alli BCbOro MPOEKTy. YBara [0 €TalliB
KPUTUYHOTO TNUIAXY YacTO JIO3BOJISE€ 3HAWTH CIOCOOW X 3MIHM IJIsl TOTO, 1100
CKOPOTUTH TPHUBAIICTh YCHOTO TIPOSKTY. MEHemIKepH BHKOPUCTOBYIOTH
MEpEeXHY Alarpamy JJjisi po3MnoAiTy pooiT.

TumuacoBa pgiarpama (iHOAI Ha3WBaHA MO 1MEHI il BHHAXIiJHHKA
niarpamoro  ['antra) Moke OyTu moOyJoBaHa MPOTPAMHUMH 3aco0amu
MIITPUMKH TIPOLIeCY yhpaBiiHHA. BoHa Tmoka3zye TpHUBaJIiCTh BHKOHAHHS
KOXXHOTO eTamy W MOXJIMBI iXHI 3aTpuMKd  (TIOKa3aHl  3aTIHCHUMH
MPSIMOKYTHUKAMHM ), @ TAKOXK JIaTH MOYATKy ¥ 3aKiHUEHHS KOKHOTO erary. Eranu
KPUTUYHOTO MNUISXY HE MAarOTh 3aTIHEGHUX MPSIMOKYTHHKIB; 1€ O3HAYae€, M0
3aTpUMKa 13 3aBEPIICHHSIM JIaHUX €TaIliB MPUBEJE A0 30UIbIIECHHS TPUBAJIOCTI
BCHOTO MTPOCKTY.
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[ToniGHO poO3MOiTYy Yacy BUKOHAHHS €TalliB, MEHEKep IMIOBUHEH PO3paxyBaTH
PO3IIOILI PECypCiB MO eTamax, 30KpeMa IIPU3HAYMTH BHKOHABIIIB Ha KOXKHHM
etan. Y tabmui JI5.3 HaBeneHuit po3moalsl po3poOIIIOBaviB HA KOXKHUHN €Tall,
MpeACTaBICHUN Ha pUCYHKY JI5.4.

Tabnuys JI5.3- Po3noodin eukonasyie no emanax

Eran Bukonaseun
T1 Jxeitn
T2 I'anna
T3 Jxeitn
T4 Open
TS Mbspu
T6 I'anna
T7 Jxum
T8 Open
T9 JIxenH

TI10 I'anna
TI1 ®pen
T12 Open

HaBenena tabnuus Moxe OyTH BHKOpPUCTaHa INMPOTPAMHUMH 3aco0amu
HOIATPUMKA  TIPOLIECY YIpaBIiHHSA Uil [MOOYJOBM THUMYAcOBOi JiarpaMu
3aMHATOCTI CIIBPOOITHUKIB Ha MEBHUX eTarax pooiT (Pucynok JI5.5). Ilepconan
HEe 3aiiHATUH y poOOTI HaJ MPOEKTOM yBeCh 4ac Horo peamizaiii. [IpoTtsrom
nepioly He3alHATOCTI CIIBPOOITHUKA MOXYTh OyTH Yy BIAIYCTILI, MpaltOBaTU
Ha/I IHITUMH TPOEKTaMH, MPOXOIUTH HABYAHHSA 1 T.JI.

VY OulbliMxX oOprasizamisx 3BHYAWHO Mpanipoe Oararo ¢axiBUiB, K1
3aJIIFOTBCS B MPOEKTI B MIpy HEOOXIAHOCTI. 3BUYANHHO, TaKWW MIIXiJ MOXE
CTBOPUTH TI€BHI NpoOJeMH [JIsi MEHemKepiB mnpoekTiB. Hampukman, skumio
(daxiBelp 3alHATUIA Y MPOEKTI, IKUN 3aTPUMYETHCS, 1I€ MOKE CTBOPUTHU MPAMI
CKJIQHOCTI JIs 1HIIMX MPOEKTIB, J€ BIH TAKOX MOBHUHEH OpaTH y4yacTh.

[lepBicHuii Tpadix poOIT HEMUHYYE MICTUTH SKi-HEOyab MOMUIKKA abo
HeJIoOpoOKu. Y Mipy peamizaiii TPOEKTy po3paxoBaHi OIIHKH TPHUBAJIOCTI
BUKOHAHHS €TariB poOIT MOBUHHI PIBHATHCS 3 PEAIbHUMHU CTPOKAMU BUKOHAHHS
nux eramiB. Pe3ynbTaTé MOPIBHSAHHS MOBMHHI BUKOPUCTOBYBATHUCS SIK OCHOBY
Ul eperisiny rpadika poOiT mie He pealli3oBaHUX eTalliB MPOEKTY, 30KpemMa
JUTsl TOTO, TII00 CIpOOYBATH 3MEHIIIUTH TPUBATICTh €TAMiB KPUTUIHOTO ILISAXY.
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Pucynox JI5.5. TumuacoBa aiarpama po3mojiay IpaliiBHUKIB IO €Tamax
Vnpaeninns puzuxamu

BaxxnuBoro 4acTuHOI0 poOOTH MEHEIKepa MPOEKTY € OLIHKA PU3UKIB, K1
MOXKYTh BIUTMHYTU Ha rpadik poOiT ado Ha SKICTh CTBOPIOBAHOT'O MPOTPAMHOIO
MPOJYKTY, 1 po3po0Ka 3aX0/iB 11010 3ano0iraHHs pusukiB. Pe3ynbratu aHamizy
PU3MKIB TIOBUHHI OyTH BiIOMTI B IUIaHI TMPOEKTy. BH3HAUYeHHS PHU3HUKIB 1
po3po0Ka 3axOfiB IIOJ0 3MEHIICHHs iX BIUIMBY Ha XiJ BUKOHAHHS TMPOEKTY
HA3WBAETHCS KEPYBaHHSIM PU3UKAMHU.

CrpoIieHo pu3uK MOXHA PO3YMITH SIK IMOBIPHICTh TIPOSBY SAKUX-HEOYIh
HECTIPUATIMBUX OOCTaBHH, IO HETATUBHO BIIMBAIOTH HAa PEaTi3allifo MPOCKTY.
Pu3uku MOXyTh 3arp0oKyBaTH MPOEKTY B IIJIOMY, CTBOPIOBAHOMY ITPOTPaMHOMY
NpOAYKTy a0o opraHizauii-po3pooitoBaueBl. MoxHa BHAUIUTH TPU THUIIH
PU3HUKIB:

1. Pusuxu onsa npoexmy, siKi BIUIMBalOTh Ha Tpadik poOiT abo pecypcw,
HEOOX1IH1 JJIs1 BAKOHAHHS ITPOEKTY.

2. Pusuxu ona pospobriosanvioco npodykmy, ujo BIULIMBAIOTh HA SAKICTh a00
MPOYKTUBHICTH PO3POOITIOBAIIBHOTO MIPOTPAMHOTO TIPOIAYKTY.

3. bBisnec-pusuxu, wo CTaBIATHCA IO OpraHizamii-po3po0iroBadeBi abo
MOCTavYaJIbHUKAM.

3BUYAIHO, 11I THMH PU3UKIB MOXYTh TepeTuHatucsa. Hampuknan, sSKio
JOCBITYCHUA TIPOrpaMicT 3aJIMINA€E MPOEKT, Iie OyAe PHU3HKOM JJIsI MPOCKTY
(OCKUTBKM 3aTPUMYETHCS CTPOK 37adi TOTOBOTO MPOAYKTY), PUZHKOM ISt
npoaykTy ( TOMYy IO HOBHM HOpOrpamicT, IO 3aMIHUB 30IrJI0ro, MOXKE
BUSIBUTHUCS HE 3aHAJITO JIOCBIAYEHUM 1 3pOOUTH IMOMIJIKK B TIporpami) i 6i3Hec-
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pU3UKOM (OCKUTBKH 3aTPUMKaA JTAHOTO MPOCKTY MOKE HETaTHMBHO BIUIMHYTH HA
MaiOyTHI JIIJTIOBI KOHTAKTH MK 3aMOBHHKOM 1 OpPTaHi3aIi€0-po3po0IroBaueMm).
KoHkpeTHI TWUNM PU3WKIB, SKI MOXYTh BIUIMHYTH Ha JaHWA TIPOEKT,

3aJIe)KaTh Bl

BUY

CTBOPIOBAHOI'O

MPOrpaMHOTO  MPOJAYKTY W  BlJ

OpraHi3alliifHoro OTOYEHHs, JI€ Peai3yeThCsl MPOrpaMHUi MPOEKT. Pazom 3 TiM
0arato TUMIB PHU3UKIB 3/IaTHI BIUIMHYTH Ha OyAb-siKl MPOrpaMHI MPOEKTH, Iii
pU3UKH HaBeJeH1 B Tabsmi J15.4.

Tabnuys J15.4- Moowxcnuei pusuxku npocpamHux npoeKmis

Pusuk Tunu pusuky Onmuc pusuKy
[IuHHICT Pr3uK 1715 IpOEeKTy JlocBigueHi po3po0iroBadi 3aIHIIAI0Th
03p00JIIOBaYIB MIPOCKT JI0 KOTO 3aBEPIICHHS
3MiHa B yIpaBIiHHI Pu3uk 17151 IpoekTy Opranizaliis MiHsS€ CBOI IPIOPUTETH B
OpraHizari€ero YIIPaBJIiHHS IPOSKTOM
HerotoBHiCTh Py3uK A5 IPOEKTY /AmmapatHi 3aco0u, sSIKi HEOOX1AH1 JIs TPOCKTY,

amapaTHUX 3aco0iB

HE 3p0o0nIM BYacCHO ab0 HE TOTOBI 10
eKcIuTyararii

3MiHA BUMOT

PU3uk 1 IpOEKTy U
U1 PO3PO0IIIOBATIBLHOTO

IIPOJIYKTY

[TosiBa BENMMKOI KiJIbKOCTI HeTlepe10aueHnx
3MiH Y BUMOT'axX, IPOTIOHOBAHUX JI0
03po0boBasibHOTrO 110

3arpumKa B po3pooiii

Py3uk ams IpoeKTy i

Crenuikariii ocHOBHHX iHTepdeliciB

crierudikamii IUTST pO3POOITFOBAIIBHOTO [TIICKCTEM HE 3pOOHIIH JI0 pO3pPOOITIOBAYiB
MPOJIYKTY B1JIMOB1JTHO 70 rpadika poOit

Henoouinka po3mipy  |[Pu3mk st mpoekty i [Po3Mip cucTeMH 3HaYHO TIEPEBHUILUB TIEPBICHY

[PO3pO0TIOBAIBHOT UTs1 pO3POOIIIOBAIIBHOTO [OLIIHKY

CHCTEMH MPOAYKTY

Henocratas Prsuk nis Case-3aco0y, nmpu3HayueHi Isl MiATPUMKH

A (PEKTUBHOCTD case-  [PO3pOOTIOBAIIBHOTO MPOEKTY, BUSIBUIIUCS MEHII €()eKTUBHUMH,

3aco0iB POAYKTY UMM OYiKyBaJloCs

3MIHH B TEXHOJIOTI]
03pob6ku [10

bizuec-Pusuk

OCHOBHI T€XHOJIOT1i TOOYJOBH NMPOTrpaMHOi
CHCTEMH 3aMiHIIOThCSI HOBUMHU

ITosiBa KOHKYpPYIOUYOTO
IIPOrPaMHOTr0 IMPOLYKTY

Biznec-Pusuk

Ha puHKy nporpaMHuX NpoayKTiB 10
3aKiHUEHHsI IPOEKTY 3'ABUJIacS KOHKypyroUya
IporpaMHa cucTemMa

Cxema mpoliecy ynpaBiiiHHS pU3UKaMU MMOKa3zaHa Ha pUCyHKy JI5.6. Lleit

npouecC CKIAAAETbCA

13 YOTHPBOX CTAJIIN:

1. Busuauenmns pusuxis. BU3Ha4ar0TbCSl MOXJINB1 PU3HUKH JUIsSl IPOEKTY, IS
PO3pOOIIOBAIBHOTO MPOJYKTY ¥ O13HEC-PU3UKH.

2. Ananiz pusuxis.

PU3HKOBUX CUTYAIIH.
3. Ilnanysamns pusuxie. IlnaHyroThCS 3aX0JM IIOAO 3arOOITaHHS PHU3HKIB

OLiHIOETBCST WMOBIPHICTh 1 TOCHIJOBHICTh TOSIBU

4. Monimopune pusuxis. IlocTiliHe OIIHIOBaHHS WMOBIPHOCTEH PH3UKIB 1
BHKOHAHHS 3aX0/IiB 1010 3M'SIKIIICHHS HACIIIJIKIB IPOSBY PU3HMKOBHX CHUTYAIIIi.
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Anamis
PH3HKIB

BxzHageHusa
PH3HKIB

Il1anypaHHA
PH3HKIB

MoHITOpHHT
PH3HKIB

\ \ Y Y

CIIHCOK CroHcok 3axogH ImoI0 OwiHKH
MOTeH I HHHX [IepIIOPATHHX 3anobiraHHd DH3HKIB
PH3HKIB PH3HKIE PH3HKIB

Pucynok JI5.6. IIpoiiec yrpaBiiHHS pU3HKaMU

[Ipouiec ympaBiiHHS pU3UKaMU, SK 1 1HII TPOIECH TUIAHYBAaHHS, €
ITepalliiHuM, BUKOHYBaHUM TMPOTSATOM YChOTO CTPOKY peaji3ailii MpPOeKTY.
CroyaTky po3poOJISIOThCS TUIAHW YIPABIIHHS PU3UKAMH, IOTIM TOCTIIHO
BIJICJIIJIKOBYEThCSl CHUTYyalllsl HABKOJO peanizaiii mpoekTy. [Ipu BcTymi HOBOI
iHopMallii Opo MOMKIMBI PUBUKKA 3aHOBO MPOBOJUTHCS aHAN3 PHU3UKIB 1
MEepIIOpSAHA yBara NPUIIISETHECS HOBHM pH3WKaM. Y MIpy BCTYIy HOBOI
iHpopmarllii TakoX 3MIHIOIOThCA IUIAHHM 3aXOJIB IMOAO 3amoOiraHHs W
3M'SIKIIICHHIO PU3UKIB.

PesynbpraTu npoiecy ynpaBiiHHS pU3MKaMHU JOKYMEHTYIOTHCS y BUTJISI1
IUTAaHIB YOpaBIiHHSA pU3MKaMu. BOHM TMOBHHHI BKIIIOYATH OMUC MOMJIMBHUX
MIPOEKTHUX PHU3HKIB, X aHaJi3 1 MepesiK 3aX0/1B, HEOOX1THUX ISl YIPABIIIHHS
pU3HUKaMHU.

Buznauenns pusuxie

BusnaueHHst pu3MKiB — TMepIia CTajis MPOIECy YHPaBIIHHSI PU3UKAMHU.
Ha miii cramii omuCyrOThCS PHU3MKH, SIKI MOXYTb BHSBUTHCS TPU peaizarii
MPOCKTy. Y NPUHIMII Ha Ml CTajali HE MOBWMHHA OI[IHIOBATHUCS WMOBIPHICTH 1
3HAUMMICTh PHU3UKIB, ajlé Ha MPaKTULIl MaJOWMOBIPHI PU3UKHU 3 HE3HAYHUMH
HaCJIIKaM1 3BUYaiHO BIIKUJAIOTHCS BiApasy.

Bu3zHaueHHs1 pU3MKiB MOXE BUKOHYBATHCS B PEXXKHMI KOMaHIHOT pOOOTH 3
BUKOPUCTAaHHAM MiAX0AY '"MO3KOBHM mTypMm" a00 IPYHTyBaTHUCA Ha JOCBIJI
MeHekepa. [Ipn BU3HAUEHHI PU3MKIB MOXKE TOTIOMOTTH HABEIACHHHA HIDKYE
CIIUCOK MOXKJIMBHX KAaTEeropiil pu3HKIB:

1. Texnonoeiyni pusuxu. BWHUKAIOTH 13 TPOrpaMHUX 1 amapaTHUX
TEXHOJIOT1#, Ha OCHOBI1 SIKUX PO3POOJISIETHCS CHCTEMA.

2. Pusuxu, nos'szani 3 nepcoumanom. IloB's3aHi 31 4YjaeHAaMH KOMaHIU
PO3p00IIFOBaYIB.

3. Opeanizayiuni puszuxy. BUHUKAIOTH 13 OpraHi3aliiHOTO OTOYCHHS, Yy
SKIM BUKOHYETBCS TTPOCKT.

4. [ncmpymenmanoui pusuxu. lTloB'sizani 3 BukopuctoByBaHumMu Case-
3aco0amu i 1HIIMMU 3ac00aMu MIATPUMKH npolecy crBopenHs [13.
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5. Pusuku, noe'szani iz cucmemuumu sumocamu. IIposSBISIOTHCS TpU 3MiHI
BHUMOT, IPOMIOHOBAHUX JI0 PO3POOITIOBAIEHOI CUCTEMHU.

6. Pusuxku oyinogannsa. IloB's3aHi 3 OIIHIOBAaHHSIM  XapaKTEPUCTHK
MPOTPaMHOi CHCTEMH i PECYpCiB, HEOOXITHUX JIJIS peai3allii MpoeKTy.

VY Tabmumi JI5.5 mpenctaBieHi NesKi MPUKIAAN, IO CTaBIATHCS 10
KOKHOI 3 ONHMCAaHMX KaTeropiii pusmkiB. Pe3ynbraToMm eramy BH3HAYCHHS
pU3MKIB Oye MOBIH CIHCOK MOXKIUBUX PHU3HKIB, SIKIi MOXYTh BIUTMHYTH Ha
pPO3pOOTIOBAIBHUIN ~ MIPOTPAMHHUIT  TIPOJYKT, TIPOEKT abo  opraxizaiiio-
po3po0bITIoBaya.

Tabnuys J15.5- Kamezopii puzukis

Kareropis pusukis Hpuxaaau pusukis
1 2

TexHomoriumui PH3HKH ba3za naHuX, sika BAKOPUCTOBYETHCS B IPOTPAMHIl cHCTeMi, He 3a0e3mneuye 00poOKy
OYiKYBaHOTO 0OCSTY TpaH3aKIIiil.

[TporpamMHi KOMIIOHEHTH, SIKi BAKOPUCTOBYIOTHCSI IOBTOPHO, MAlOTh
nedexTH, mo 0OMeXYIOTh XHi (YHKIIOHAIbHI MOXKIIMBOCTI

Pusuku, 1oB's3aHi 3 HemosxnuBo niniopaty mpaniBHUKIB 3 HEOOXIAHUM NpodeciiiHuM piBHEM.
IepPCOHATOM [TpoBigHUi Po3po0ITFOBAaY 3aHEYKAaB Y CAMUM KPUTHYHUN Yac.
HemoxMBO opranizyBaTH HeoOXi/lHE HABYaHHS IEPCOHATY

Oprani3amiifHi pu3uKy [B opranizauii, mo Buxonye po3po6ky I3, BinOynacs peoprasizaiis, y pe3yabrati
MOT0 3MIHMJIKCS TIPIOPUTETH B YIIPABIIHHS IPOSKTOM.

DiHaHCOBI YTPYAHEHHS B OpraHi3allii IpuBeIu 10 3MCHIIICHHS
OIOPKETY MPOEKTY

[HCTpyMEHTaIbHI [Mporpamuuii KoJ, 110 reHepyeThest Case-3aco0amu, He eheKTUBHUIA.

W3HKH Case-3aco0y HEMOXKJIMBO IHTETPYBaTH 3 IHITMMH 3ac00aMU MiATPUMKH IIPOEKTY

PU3UKH, TOB'A3aHi i3  [BMiHM BUMOT IPUBOJATD [0 3HAYHMX MOBTOPHUX TEMHUMHU BUMOTamMu poboTam i3
MPOEKTYBAaHHSA CUCTEMHU.

[MepBicHe HeviTke GOpMyYITIOBaHHS KOPHCTYBAIIbKMX BUMOI IPUBEIIO 10 3HAYHUX 3MIH
CHCTEMHHX BHMOT, 1110 BUSIBUJIMCS Ha IMi3HIX CTAJIisIX pO3POOKH MPOEKTY

CHUCTCMHUMH
BHMOI'aMH

Pusuku oniHtoBaHHsT  HenoouiHKKM Yacy BUKOHAHHS HPOEKTY.
[IBraKicTh BUABICHHS Ae(DEKTIB y CUCTEMI HIDKYE PaHIIIe 3aTUIAHOBAHO.

Po3Mip cucteMu 3HAYHO MEPEBUIIYE CIIOYATKY PO3paXOBaHHUN
Ananiz puzuxis

[Ipu anaimi3zi aas KOXKHOTO MEBHOTO PU3MKY MMIJIPAXOBYETHCS MMOBIPHICTH
HOro mposiBy ¥ 30MTOK, KWW BIH MOKe HaHecTdu. He iCHye mpoCTUX METO/iB
BUKOHAHHS aHAJIi3y PU3UKIB — 3HAYHOIO MIPOIO BIH 3aCHOBAHHWM Ha TyMIll i
JOCBIIl MeHeKepa. MoHa IPUBECTU HACTYIHY KAy HMOBIPHOCTEH pU3UKIB
1 IX HACHIIKIB:

1. IMOBIPHICTh PU3HUKY BBAXAEThCS MYXKE HHU3KOI, SKIIO BOHA Mae
3HaueHHs MeHI 10%; Hu3Kor0, Ko ii 3HaueHHs Big 10 mo 25 %; cepennboi
1pu 3Ha4YeHHAX BiJ 25 10 50%; BUCOKOI, SKIO 3HAYCHHS KOJIUBA€EThC B 50 10
75%; ny>ke BUCOKOI MPH 3HAUCHHAX OLThI 75%.

2. MoxnuBuiA 30MTOK BiJl pU3UKOBUX CUTYaIlld MOXKHA MiAPO3AUIATH
Ha KatacTpopiyHuil, cepHO3HUMN, TEPIUMUI 1 HE3HAYHUH.

Pe3ynbTaTy aHamizy pHU3UKIB MOBUHHI OyTH MpeACTaBI€HI Yy BHIJISIL
TaOJIUIl PU3UKIB, YIIOPSIKOBAHUX MO CTYNMEHIO MOXKJIMBOTO 30UTKY. Y Tabiuili
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5.6 HaBenEeHUH yMOPSAKOBAHUN CIIUCOK PU3HKIB, OMUcaHuX y Tabnmii JI5.5; Tam
Ke 3a3Ha4eHi WMOBIPHOCTI IUX pHU3UKIB. TyT IMOBIPHOCTI PU3HKIB 1 CTYIIIHb
30MTKY BIJ HMX 3a3Ha4deHi JOBUIbHO. Ha mpakTurli mjs IXHbOrO BHU3HAYCHHS
HEOOX1JHa JIOKJIaJiHAa 1H(OpMAIlisS IMPO IMPOCKT, TEXHOJIOTiI0 cTBOpeHHS 113,
KOMaH/I1 PO3pO0JTFOBAYiB 1 TPO caMy OpraHi3alliro.

3BUYaiiHO, K IMOBIPHICTh PU3MKIB, TaK 1 MOXJIMBUN 30UTOK BiJ HHUX
MOBUHHI MEperysaaTUcCs IpU BCTYMI 10AaTKOBOI 1HpopMaIlii mpo i pu3uku 1 y
MIpy peajizalii 3axojdiB IIOJ0 yHpaBiIiHHS HUMH. Tomy momiOHI TaOuII
pu3ukKiB (Tabaui JI15.6) mMOBUHHI MepepoOIsITUCS Ha KOXKHIM 1Teparllli mporecy
KEepyBaHHS pU3UKaMHU.

[Ticnst mpoBeneHHS aHaAI3y PU3MKIB BHU3HAYAIOTHCS HAWMOUIBII 3HAYUMI
PU3UKH, SKI TOTIM BIICIIIKOBYIOTHCS MPOTATOM YCHOTO CTPOKY BHKOHAHHS
mpoekTy. Bu3HaueHHS IMX 3HAYMMHUX PHU3UKIB 3aJIEKUTh B iXHIX
WMOBIPHOCTEM 1 MOMJIMBOTO 30UTKY. Y 3arajibHOMy BHUIAJKy 3aBXIU
B1JICJIIIKOBYIOTBCSI PU3UKH 3 KaTaCTpO(IYHUMH HACIIJIKaMU, a TaAKOXK PU3UKU 13
CEpil03HUM 30UMTKOM, 3HAYEHHS UMOBIPHOCTI SIKUX BUILE 3@ CEPEIHE.

VYV neskux CTarTsax peKOMEHIYETbCS BHU3HAYMTU ¥ BiacaiakoByBath "10
BEpXHIX" pU3MKIB, ajle L€ He 3aBXIH OOrpyHTOBaHAa pexomeHpaaris. KinbkicTh
PHU3HKIB, sIKI HEOOX1AHO BIJICNIIIKOBYBATH, 3aJICKUTh Bl KOHKPETHOTO IIPOCKTY.
[le moxe OyTu N'ITh PHU3MKIB, a MOXE — IM'SITHAALUATh. AJie, 3BUYANHO,
KUIbKICTh PHU3UKIB, MO SKUX TPOBOJAUTHCS MOHITOPUHI, TOBUHHE OYyTHU
JOCTYITHUM JJI1 OTJIsay. Benmuka KiIbKICTh PHU3HMKIB, IO BIJICIIIKOBYHOTHCS,
3a)KaJla€ BEJIMYE3HOI KIJILKOCTI 1H(pOopMallii, 110 30MpaeTbes. 31 CIUCKY PU3HKIB,
npeactaBieHux y tabmumii JI5.6, s MOHITOPUHTY Cliji BiiOpaTH Ti PU3UKH,
K1 MOXKYTbh MPUBECTU O KATACTPO(PIUHUX 1 CEPHO3HUX HACIHIJKIB ISl BAIIOrO
MIPOCKTY.

Tabauys J15.6 - Cnucok pu3uxis niciis nposedeH s ix aHanizy

Pusux ImoBipaicte  CTyniHb 30MTKY
1 2 3

@diHaHCOBI YyTPYIHEHHS B OpraHi3alii IpUBeIu 10 Huspka Karacrpodiuna
3MEHIIEHHS OI0JKETY MPOEKTY
HemosxnuBo mi1ibpaty npaiiBHUKIB 13 MpodeciiitHuM Bucoka Karacrpodiuna
piBHEM, 1110 BUMAraeThCs
[IpoBinHuii po3po0atoBay 3aHenyxaB y camuil kputuunuit  Cepenns Cepiio3na
qac
[IporpaMHi KOMITIOHEHTH, BUKOPUCTOBYBaH1 IIOBTOPHO, Cepenns Cepiiozna
MaroTh J1e(EKTH, 0 OOMEXKYIOTh iXHi (DYHKIIIOHAJIbHI
MO>KJIUBOCTI
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IIpoooeaicenns mabauys J15.6 - Cnucox puzukie nicis nposeoenHs ix

ananizy(npooosoic.)

1 2 3
3MiHM BUMOT MPUBOJATH JJO 3HAYHUX MMOBTOPHUX POOIT 13 Cepenns Cepiio3na
MIPOEKTYBaHHS CUCTEMHU
B opranizauii, mo Bukonye po3podky 110, BinOynacs Bucoka Cepiio3na
peopranizariisi, y pe3yabTaTi 40ro 3MiHUJIUCS IPIOPUTETH
B YIIPaBIiHHI IPOEKTOM
baza manux, sika BUKOPUCTOBYETHCS B MPOTPaMHiil Cepenns Cepiio3Ha
cucreMi, He 3a0e3neuye 0OpoOKy 04iKyBaHOTO 00CATY
TpaH3aKIIIN
Henoomninku 4acy BUKOHAHHS MPOCKTY Bucoka Cepiiozna
Case-3aco0y HEeMOXJIMBO IHTETPYBATH 3 IHITUMHU Bucoka Tepnuma
3aco0amMu MiATPUMKHU TIPOEKTY
[lepBicHe HeuiTke (HOPMYITIOBAHHS KOPUCTYBAIIbKUX Cepenns Tepnuma
BHMOT TIPUBEJIO JI0 3HAYHHUX 3MiH CHCTEMHUX BHMOT, 1110
BHSIBUJIMCS Ha TI3HIX CTAIIAX PO3POOKU MTPOCKTY
HemoxuBo opranizyBaTi HEOOXi1HE HABUAHHS Cepenns Tepnuma
MepcoHaITy
HIBuAKiCTh BUSBICHHS A€(PEKTIB y CUCTEMI HUXKUE Cepenns Tepriuma
paHilie CrulaHOBaHO1
Po3mip cucteMu 3HaYHO MIEPEBUIIYE CITOYATKY Bucoxka Tepniuma
pO3paxoBaHui
[Iporpamuuii Ko, mo reepyerbes Case-3acobamu, Cepenns He3nauna
Hee(heKTUBHHMA

lInanysanns pusuxis

[InanyBanHs ToNATaE y BU3HAYEHHI CTpaTerii KepyBaHHS KOXHHUM
3HAYMMHUM PU3UKOM, BIIIOpaHUM JJIsl MOHITOPHHIY MICJIA aHali3y puU3uKiB. TyT
TAaKOXK HE ICHY€ 3arajbHONPUUHATHUX MIAXOMIB JUIsl PO3POOKH TaKUX CTpaTErii
— 0araTto 4oro IpyHTYeTbCS Ha "4yTTs" 1 JOCBIJII MEHEIKepa MpOeKTy. Y
tabmuii JIS.7 moka3zaHi MOXIJIHBI CTpaTerii KepyBaHHS OCHOBHUMH PH3UKaMH,
HaBeneHuMu B Tadmi JI5.6.

Icnye Tpu kaTeropii cTpaTeriii ynpaBIiHHS pU3UKAMH.

1. Cmpameeii 3anobicanns pusuxie. 3TiTHO 13 MUMHU CTPATETISIMU  CIIiJI
MIPOBOJIUTH 3aXOJM, IO 3HWKYIOTh IMOBIPHICTH MPOsIBY puU3UKiB. [Ipukimagom
MOXE CIIY)KUTH CTpaTeris BHKIIOUCHHS MOTCHIINHO Je(EeKTHUX KOMIIOHEHTIB,
ornucana B Tabmi JI5.7.

2. Minimizayiuni cmpameeii. CupsiMOBaH1 Ha 3MEHIIICHHSI MOKJIMBOTO 30UTKY
BiJl pu3HKIB. [IpUKIamoM CIy>)XUTh CTpaTeris 3MEHILEHHs 30UTKY BiJ XBOpoOU
YJICHIB KOMaHIH Po3po0itoBauiB (nuB. Tadbumis JI5.7).

3. Ilnanysannsa "asapitinux" cumyayiti. 3riTHO 13 UUMH CTpaTETisIMU
HEOOX1THO MaTH TUIaH 3aXO/iB, K1 CJiJI BAKOHATH Y BUMAJKY NPOSBY PU3UKOBOI
cutyartii. Y tabmuii JI5.7 nie ctpaTeris moBeIIHKY NP BUHUKHEHH1 (PIHAHCOBUX
npo0seM B opraHizaiiii-po3po0bitoBaya.
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Tabnuys JI5.7- Cmpameezii ynpasiints pusuxamu

Pusux Crpareris
1 2
DinaHcoBi npobaeMulliIroTyBaTH KOPOTKUH TOKYMEHT U KEepiBHHUIITBAa OpraHizarii,
opraizarii 10 [OKa3ye BAXIUBICTb JAaHOTO MPOEKTY JUIsl JIOCSTHEHHS
(hiHaHCOBUX ITiJIeH opraHi3allii
[Tpobnemu [TonepenuTi 3aMOBHUKA PO MOTEHIIIHHI TPYIHOII W MOXJIMUBIH
HEKBaIi(PiKOBaHOTO 3aTpUMIII  MPOEKTY, PpO3IISHYTH THUTaHHA TMPO  TOKYIKY
[epCOHATY KOMIIOHEHTIB CUCTEMH

XBOpOoOU mepcoHamy

PeopranizyBaTtu poOOTY KOMaHIU pO3pOOJIIOBAYIB TAKUM YHHOM,
o6 00O0B'S3KM i poOOTa UICHIB KOMaHAW NEPEKPUBAIN OJIUH
OJIHOT'O, BHACITIIOK I[OTO pO3p0o0JItoBavi OyIyTh 3HATH 1 POZYMITH
3aBJlaHHsI, BUKOHYBaHi IHITMMH CHiBPOOITHUKAMHU

JledekTHi cucTemMHi
KOMITOHCHTH

3aMiHUTH  TOTEHLIMHO  JePEKTHI  CHUCTEMHI  KOMIIOHCHTH
MOKYITHUMH KOMITOHCHTAMH, 1110 TaPAHTYIOTh SIKICTh POOOTH

3MIHA BUMOT

CnpoOyBaTH BU3HAYUTH BHUMOT'HM, HAWOUIbIIE HMOBIPHO ITiJIaHI
3BMiHaM; y CTPYKTypi CHCTEMH He BiJoOpakaTh JETaJIbHY
iHopmarriro

Peopranizaris KoMIaHii-

[ligroryBaT KOPOTKWH JOKYMEHT JJISl YIPABIiHHSA KOMIIaHii, 110

po3po0IroBaya MOKa3ye BaXKIMBICTh JAaHOTO MPOEKTY IS JIOCSTHEHHS
(hiHAaHCOBUX ITiJICH KOMITaH11
Henocraras PO3rissHYyTH MOXJIMBICTh TOKYIKH OUIBII IPOJYKTUBHOI 0Oa3u

MPOIYKTHBHICTh 0a3M JaHUX

JTaHUX

Henoomuinku yacy

POSFJ’IHHYTI/I IIHUTAaHHA IIPO IIOKYIIKY CHCTCMHHX KOMHOHGHTiB,

BUKOHAHHS ITPOCKTY I[OCJ'IiIDKYBaTI/I MO>KJIUBICTD BUKOPUCTAHHA regeparopa
IIPOTrPaMHOI0 KOy
Monimopune puszuxis
MOHITOPUHT ~ pU3MKIB  TMOJISITa€ B PEryJsipHIM  IepepaxyBaHH1

WMOBIPHOCTEH PHU3UKIB

1 30UTKy, SIKMM BOHU MOXYThb HaHecTu. Jlisi 11boro

HEOOX1THO MOCTIMHO BIJICTIAKOBYBATH (DaKTOPH, SIK1 BIUTMBAIOTh Ha HMOBIPHICTD
pu3ukiB 1 MoxuuBHi 30uToK. Ili (akTopm 3anexarb BiJl TUIMIB PUUKY. Y
tabmnuii JI5.8 HaBeneH1 03HaKH, sIK1 JOTIOMAaraloTh BU3HAYUTH THIT PU3HKY.

Tun pusuxky

TexHonoriuni pu3uku  3at

NIATPUMKH  Tipoliecy cTBopeHHs 113,

TEX

Tabauysa JI15.8- O3naxu pusuxis

O3Hakn
PUMKHM B TIOCTaBLl BCTAaTKyBaHHS a0o0 MporpamMHHUX 3aco0iB
YHUCIIEHHI JOKYMEHTOBaH1

HOJIOT14YHI MpobJIeMu

Pusuku, mos's3aHi 3
MEePCOHAIOM

Husbkuii MOpanpHUN CTaH MEpPCOHANy, HATATHYTI BIJHOCHHU MIX
YIeHaMU KOMaHAU Po3poOIIIOBayiB, HU3bKa SIKICTh BUKOHAHOI pOOOTH

OpranizaiiifHi pu3uKu

Po3mMoBU cepen mepcoHady MpO MAacHBHICTH
KOMIIETEHTHOCTI BUIIIOTO K€PIBHMIITBA OpraHi3arii

1 HEIOCTAaTHLO]

[HCTpyMEHTaIbHI PU3UKH

HebaxxanHs po3poOiioBayiB BUKOPHCTOBYBATH IPOTPAMHI 3aco0H
MiATPUMKHM, HecXBaJibHI Biaryku mnpo Case-3aco0ax, 3amMTH HA
MOTYTHIIIIl IHCTPYMEHTAJIbHI 3ac00U
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Pu3uku, moB's3aHi i3 HeoOxigHicTh neperisany 6aratboX CUCTEMHUX BUMOT, HEBJIOBOJICHHS]
CHCTEMHUMH BUMOTaMH _3aMoBHHKa [13

Pusuku oniHtoBaHHS 3minu rpadika poOiT, YUCICHHI 3BITH PO MOpYyIIeHHs rpadika pooit

MOHITOPUHT PHU3HUKIB IMOBUHEH OyTH O€3MepepBHUM MPOIIECOM, IO

BIJICJIIIKOBYIOTh XiJI BUKOHAHHS 3axOJIB IIOJ0 YIPaBIIHHSA pPU3UKAMH, MPU
IIbOMY KO)KHHIA OCHOBHHUI PH3HUK ITOBUHEH PO3TIISIATHCS OKPEMO.

llopsook euxkonanus pobomu

1. BuBUYMTH MPOMOHOBAHUN TEOPETUUHUHN MaTEpiall.
2. TloOGymyBaTh TUMYACOBY i MEPEXKHY AlarpaMu Jjisl OOPaHOTO MPOEKTY.
3. IlobymyBaTu miarpamy po3MOALTY YYaCHUKIB TPYIH IO €Tarmax.
4. TloOymyBaTu CIMCOK MOKJIMBHX PU3HUKIB 13 BKa31BKOIO Ha3BH PU3UKY, HOTO
OTIHC 1 THUITY.
5. IlpoBecTu aHai3 pU3MUKIB.
6. Omucartu cTpaTeriio MIaHyBaHHS PU3HUKIB.
7. TloGymyBaTu 3BiT, IO BKJIIOYAE BCl OTPUMAHI JllarpaMH ¥ OMUC CTpaTerii
MJIaHyBaHHS! PU3UKIB.
L 3micm 36imy
1. Mera pob6oru.
2. Bsenenwus.
3. IIporpamHo-amapatHi 3aco0H, III0 BUKOPHUCTOBYBAIUCS ITPU BUKOHAHHI
po0oTH.
4. OcHoBHa 4yacTHHa (OMKUC caMOoi POOOTH 3T1THO 3 BAMOTaMU J0 BUKOHAHHS
1a60paTopHOi pOOOTH ).
5. BuHCHOBKH.
6. Crnucok BUKOPUCTOBYBAHOI JIITEPATYypH.

Jlimepamypa

bya TI., Pam6o JIx., Jlxekobcomn A. S3mik UML. PykoBoacTBo
nonb3oBatens. — C-116.: U3marensctBo «Ilutepy, 2003. — 432 c.
CommMmepsunb Man. MHxeHepust mporpaMMHOTO oOecrieueHusi, 6-¢ u3aanue:
Ilep. ¢ anrn. — M.: U3patensckuil 1oM “Bunbsamc”, 2002. — 624 c.
KoncranTaiin JI., JlokByxa JI. PazpaGoTka mporpaMMHOro obecriedeHus. —
CII6.: ITutep, 2004. — 592 c.
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JIABOPATOPHA POBOTA Ne6 .
PO3ITOAIVIEHA CUCTEMA KEPYBAHHA BEPCISAMU ®ANJIIB

Mema po6omu: BiAmoBiTHO 10 MPOEKTY AOCITIKEHHS CTBOPUTU CUCTEMY
KOHTpouo Bepcii [13.

£ Bumoau 00 pe3ynomamie 6UKOHAHHS 1aGOPaAmMopHoi pobomu:

1.CTtBOpUTH MPOEKT JJIs1 CBOTO 3aBJAaHHS.

2.IHimianizyBaTd pEemo3UTOPi 1 BHECTH MiJ BEpCIMHUN KOHTPOJIb (ailiu
TIPOEKTY.

3.3apeecTpyBatucs Ha caiTi https://bitbucket.org/

4.CTBOpUTH BiJIJIaJICHUI PETIO3UTOPIH.

5.JloJilaTv y4acHUKIB MTPOEKTY, CTBOPUTH KOKHOMY TLIIKY.

6.BHect Ha TUIKax MEBHI 3MIHM 1 3JIMTH TMPOEKT, SKIIO BUHUKHYTH
KOH(DJIIKTH, BUMIPABUTH iX.

Memoouuni exasziexu.

JlabopaTopHa poOoTa cnpsMOBaHAa Ha BHBYCHHS CHCTEMH KEpyBaHHS
BepcisiMu (paiiiliB mpu CyMICHIM poOOTI KOMaHAM PO3POOHUKIB HaJ CHIJILHUM
MIPOCKTOM.

Teopemuuni gidomocmi:

[Ilo Take KOHTpOJIbL Bepcii, 1 HaBilO BiH BaM mnoTpideH? Cucrema
koHTpodto Bepcii (CKB) - me cucrema, sika peecTpye 3MIHM B OJTHOMY a0o
JNeKUTbKOX (aimax 3 TUM, OO Haxami Oyja MOMJIMBICTH TMOBEPHYTHCS [0
MEBHUX CTapuXx Bepcid nux ¢aimiB. [1inq KOHTpOJb Bepciii MOXKHA TOMICTHUTH
Gbaiiny NpakTUIHO OY/b-SIKOTO THITY.

Sxmo Bu  Maere rpadiuHuii abo BeO-au3aiiHep 1 XoTuM O 30epiratu
KOXHY BEpCio 300pakeHHsS a00 MakeTy - a [[bOT0 BaM HAIEBHO XOYETHCA - TO
kopuctyBatucsi CKB Oyne myxe mynpum pimenasm. CKB nmae mMoxnuBicTh
MoBEpPTaTH OKpeMi (aii 70 KOJHUIIHBOTO BUIJISAY, MOBEPTATH  JIO
KOJIMIITHBOTO CTaHy BECh MPOEKT, MEperyisiiaTi BiIOyBAIOTHCS 3 4acOM 3MiHH,
BU3HAUYaTH, XTO OCTAHHIM BHOCHB 3MiHH y MOJYJb, IO PanTOBO IEPECTaB
IpaIfoBaTH, XTO 1 KOJU BHIC B KOJ AKYyCh MOMMJIKY, 1 Oararo iHmoro. B3arani,
akio, kopuctyrouuch CKB, Bu Bce 3incyere adbo BTpatute ¢aiiiau, Bce MOKHA
Oyze sierko BiTHOBUTH. [[0 TOrO K, HAKJIaJAH1 BUTPATH 3a BCE, III0 BU OTPUMYETE,
OyayTh ayXe MaJeHbKUMHU.

JloxkanvHui cucmemu KOHMpOAIO 8epciul

bararo xTo Bijmae mepeBary KOHTPOJIOBATH BepCli, MPOCTO KOMIIOHOYN
daiinmm B 1HIMI KaTtajor (SK MPaBUJIO JOJAI0YHM TMOTOYHY JaTy 10 Ha3BU
Karanory). Takui miaxia TyKe MOMUPEHHM, TOMy, IO MPOCTUN, aje BIH 1
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gacTime gae 3001. Jlyxke nerko 3a0yTu, 0 TH HE B TOMY KaTajo3i, 1 BUTIAIKOBO
3MIHUTU HE TOH (aiin, abo ckomitoBaTu ¢ailnu He TyAH, KyAH XOTIB, 1 3aT€PTH
noTpiOHi (aiinu.

o0 BupimmTH 1O NpPoOIEMy, HPOrPaMICTH BXKE HaBHO PO3POOMIH
aokanbHi CKB 3 mpoctoto 6a3o10 gaHuX, B sIKid 30epiraroThCs BCl 3MIHU
noTpiOHMX ¢aimB (quB. pucyHok JI16.1).

Local Computer

Chackout Version Database

:uarm:n a
‘ varsion 2 ’
‘ vearsion 1 '

Pucynok JI6.1. Cxema nokanpHoi CKB

Opnieto 3 Haitobm nonysipaux CKB takoro Tumy € rcs, ska A0 UX I
BCTAHOBIIIOEThCA Ha Oaratbox KomIm'torepax. HaBiTh y cydacHiil omepariiHiii
cuctemi Mac OS X ytuiiiTa rcs BCTaHOBIIIOEThCs pazoM 3 Developer Tools. 1s
yTUIIITA 3aCHOBaHA Ha poOOTI 3 HabOpaMu MaTdiB MDK MapaMy Bepciil (maty -
daii, moO omucye BIAMIHHICTL MDK (Qaiinamu), sAKk1 30epiraroTbcss B
cneniaaibHoMy QopMati Ha aucKy. Lle A03BoIsie mepecTBOPUTH OyIb-sIKUi (aiin
Ha OyIb-sIKM MOMEHT 4acy, MOCJ1JOBHO HAKJIaIal0YM TaTyi.

Llenmpanizosani cucmemu KOHmMpo.0 epciu

HactynHoro  OCHOBHOWO  mpoOJeMOI0  BHUSIBWIACS ~ HEOOXIIHICTH
CHIBIIPAIIOBATH 3 pO3pOOHUKAMU 3a THIMMH KoMIT'toTepamu. [1lo0 BupimmTH ii,
Oynu cTBOpeHi IeHTpai3oBaHi cuctemu kKoHTpoito Bepciit (LICKB). V takux
cuctemax, Hanpukian CVS, Subversion 1 Perforce, € nentpanbanii cepsep, Ha
SAKOMY 30epiratoThCs Bei (haliu i BEpCIiHICTh KOHTPOJIEM, 1 PSJT KIIIEHTIB, SKi
OTPUMYIOTh Kommii ¢aiiniB 3 Hboro. bararo pokiB 1e Oyno CTaHAapTOM s
CHCTEM KOHTPOJIIO Bepciit (muB. pucyHok J16.2).
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Computer A Central VCS Server
Checkout
Version Database
file
R"‘“m version 3
version 2
Computer B
|
Checkout P version 1
file

Pucynok JI6.2. Cxema 1LIeHTpaai30BaHOI'O KOHTPOJIIO BEPCIid

Takuit migxig mae Oe3niu nepesar, ocodnmBo Haj JokanbHuMH CKB.
Hanpuknaz, BCi 3HaIOTh, XTO 1 YAM 3aiMA€THCS B MPOEKTI. Y aJAMIHICTPATOPIB €
YITKUH KOHTPOJIb HAJ THUM, XTO 1 IO MOXE pOOUTH, 1, 3BUYAITHO,
anminictpyBatu [[CKB nabGararo mnermie, HIX JIOKaJbHI 0a3u Ha KOXXKHOMY
KJTIE€HTI.

OpmHak mpy TaKOMY MiAXO/1 € M KUIbKa Cepho3HUX HemomikiB. HaniOimpr
OUYEBMUJIHUN - IICHTPATI30BAHHI CEpPBEP € BPANIMBUM MICIEM BCi€i CHCTEMHU.
SIKI10 cepBep BUMHMKAETHCS Ha TOAMHY, TO MPOTATOM TOAMHH PO3POOHUKH HE
MOXXYTh B3a€EMOJIISITH, 1 HIXTO HE MOXKe 30eperTd HOBOi Bepcii cBoei poOoTH.
SIKIIIO K MOIIKOIKYETHCS TUCK 3 LIEHTPAJTILHOI 023010 TaHUX 1 HEMAE PE3ePBHOI
KOITii, BU BTpadaeTe aOCOJIOTHO BCE - BCIO ICTOPIIO MPOEKTy, Xxiba 10 3a
BUHSTKOM KUIBKOX pPOOOYMX Bepciil, 30epekeHMX Ha poOOYMX MalIuHax
KOpHUCTyBauiB. JIoOKaabHI CUCTEMH KOHTPOJIIO BEPCil CXMIIBbHI Ti€l X MPOOJIEMHU:
SKIIO BCSA 1CTOpIA NPOEKTY 30epiraerbcs B OJHOMY MICII, BU PU3UKYETE
BTPAaTHUTH BCE.

Po3snoodineni cucmemu xkonmpoinro eepciti.

[ B it cuTyaiii B rpy BCTYyHarOTh PO3MOIUIEHI CHCTEMU KOHTPOJIIIO BEPCiid
(PCKB). V rtakux cucremax sik Git, Mercurial, Bazaar abo Darcs kiieHTH HE
MPOCTO BUBAHTAXKYIOTH OCTaHHI Bepcli (ailyiB, a MOBHICTIO KOMIIOIOTH BEChH
peno3utopiii. Tomy y Bumaaky, Koiau "BMmupae " cepBep, uepe3 SKHi HIia
poOoTa, OyJb KIIIEHTCHKUN PEMO3UTOpId MOXKe OyTH CKOMiNOBaHWN Haszaj] Ha
cepBep, 100 BITHOBUTH 0a3y naHux. KokeH pa3, KoM KIIE€HT 3a0upae CBIKY
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Bepcito (aiiniB, BiH CTBOPIOE cOOl MOBHY KOIIIO BCIX JAaHUX (JMB. PUCYHOK
JI6.3).

Server Computer

Version Database

version 1

Computer A Computer B
file file
Version Database Version Database

Pucynox J16.3. Cxema po3nojiieHoi CHCTEMU KOHTPOJIIO BEPCiid

Kpim Toro, B O1Ib1I1#1 YaCTHHI LIMX CUCTEM MOYHA MPALIOBATH 3 KIJIbKOMA
BIJITAJICHUMH PEMO3UTOPISIMU, TaKUM YMHOM, MOXHA OJTHOYACHO MPAIlOBATU
NO-pI3HOMY 3 PI3HUMHU TpyHamu JIoAeil B paMmMKax OJHOTO IpoekTy. Tak, B
OJIHOMY IMPOEKTI MOKHA OJJTHOYACHO BECTH KiJIbKa THUIIB pOOOYMX MPOLECIB, IO
HEMOJKJIUBO B LIEHTPATI30BaHUX CUCTEMAX.

Lo maxe Git?

Git (BUM. «TiT») - PO3MOJAUIEHA CUCTEMa KEpyBaHHS BepcisiMU (pailiB.
[IpoexT OyB ctBopenuii Jlinycom TopBanbacoM mJis ympaBlliHHSI PO3POOKOIO
anpa Linux, mepma Bepcist BumymieHa 7 kBitHs 2005 poky. Ha choromnimiHii
neHb miaTpumyetbes [xynio XamaHo.
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[TpuknamaMu MpOEKTIB, 110 BUKOPUCTOBYIOTH Git, € siipo Linux, Android,
Drupal, Cairo, GNU Core Utilities, Mesa, Wine, Chromium, Compiz Fusion,
FlightGear, jQuery, PHP, NASM, MediaWiki 1 gesxi nuctpuOytusu Linux.

[Iporpama € BinmbHOMO 1 BunymeHa mif irnen3iero GNU GPL Bepcii 2.

Cucrema crnpoekToBaHa sK Halip Mporpam, CreuiaJbHO PO3pOOJIECHUX 3
ypaxyBaHHSAM iX BUKOPUCTaHHA B ckpunTax. Lle 103Bossie 3pydyHO CTBOpIOBATH
CHeIiai30BaHl CUCTEMHU KOHTPOJIIO Bepciit Ha 6a3i Git a0 KOPUCTYBAIbHUIIBKI
inTepdeiicu. Hampuxman, Cogito € came TakuM NPUKIAIOM OOOJOHKH 0
peno3utopiiB Git, a StGit BukopuctoBye Git sl yHpaBIiHHS KOJEKIIEIO
BUIPABJICHB (TIATUIB).

Git miaTpuMye IMIBHUJKE PO3JIIEHHS 1 3JIUTTA BEpCiid, BKIIOYAE
IHCTpYMEHTH JUIs Bi3yasi3allii Ta HaBiraiii mo HeJiHiiHOT iIcTOpii po3poOku. Ak i
Darcs, BitKeeper, Mercurial, Bazaar 1 Monotone, Git Hamae KOXHOMY
PO3pOOHUKY JIOKaJIbHY KOMIiI0 BCI€l 1CTOpii pO3pOOKH, 3MIHHU KOMIIOIOTHCS 3
OJIHOTO CXOBHIIIA B 1HIIIE.

Binmanennii moctym no pero3utopiiB Git 3a0e3neuyerbes git - daemon,
SSH - abo HTTP -cepsepom. TCP - cepmic git - daemon BXOAWTH B
nuctpuOyTuB Git 1 € pazoM 3 SSH HailO1IbII MOMMPEHUM 1 HAAITHUM METOJ0M
noctyny. Meroa nocryny no HTTP, He3Baxkarouun Ha psii OOMEXEHb, JTyXKe
NOMYJISIPpHUM B KOHTPOJBOBAaHUX  Mepexax, TOMYy IO  JO3BOJISIE
BUKOPHCTOBYBATH ICHYIOU1 KOH(Irypailii MepekeBuX (QUIbTPIB.

Yemanosxka 6 Windows.

VY npoekty mMSysGit mporieqypa YCTaHOBKHM - OJHA 3 HAWHIPOCTIIIHX.
[Ipocto ckauaiite exe-(aitn iHCTansITOpa 31 CTOpiHKU TpoekTy Ha GitHub'l i
3arycTiTh Woro: http://msysgit.github.com/

[Ticnst ycraHOBKHM y Bac OyJie Ik KOHCOJIbHA Bepcis (Bkiatoyae SSH-kimieHT,
AKUA CTaHe B HAroil Mi3HIIIE), Tak 1 cTaHAapTHa rpadiuHa. byas jacka,
BUKOPUCTOBYUTE (it TUIBKM 3 KOMAHIHOTO psJiKa, M0 BXOAUTH JI0 CKJIamy
mMsysGit, ToMy 110 Tak BU 3MOXETE 3aITyCKaTH CKJIa{HI KOMaH/IH.

Jnst toro, mo6 BctanoBuTH Git B sikiiich 1HIIINA OC BUKOPHCTOBYHTE

IHCTPYKIIi1, IPUBE/ICHI 332 HACTYIHOIO aJIPECOIO.
http://git-scm.com/book/ru/%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5-
9%D0%A3%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0-Git.

Hacmpouxa Git.

Tenep, koau Git BCTAHOBJICHWM y Balliid CHUCTEMI, XOTUIOCA O 3poOUTH
Jesikl pedl, o0 HajamTyBaTu cepefoBuine s podoru 3 Git'om min cebde. Lle
noTpiOHO 3pOOMTH TUIBKM OJWH pa3 - TNpu OHOBIECHHI Bepcii Git'a
HAJNAIITYBaHHS 30€peXyThcs. AJle BU MOXETE TOMIHATH iX y Oyab-sKuit
MOMEHT, BUKOHABIIH Ti ) KOMaH]I1 3HOBY.

Jlo cknany Git'a BxoauTh yTumita git config, sika 103BoJIsIE TeperIsaaaTH i
BCTAHOBJTIOBATH MapaMETPH, 110 KOHTPOIIOIOTH BC1 acrekTH podotu Git'a 1 ioro
30BHIIIHIA BUTIs. L1 mapameTpu MOXXyTh OyTH 30€pexkeH1 B TPhOX MICLAX:
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— @aiin /etc/gitconfig micTuTh 3HAYEHHS, CIUIBHI JJIS BCiX KOPHCTYBadiB
CHICTEMH 1 JIJIs BCiX iX peno3uTopiiB. Skmio mpu 3amycky git config Bkazatu
napameTp --System, To mapaMmeTpu OyJIyTh YMTATHCS 1 30epiraTucs came B
e daiin.

— @aiin ~/.gitconfig 30epirae HamamTyBaHHS KOHKPETHOTO KOpHcTyBada. Llei
(aiin BUKOPHUCTOBYEThCS MPH BKa3iBIl mapametpa --global.

— Kondirypamiitauii ¢aitn y xaranosi Git'a (.git/config) B Tomy pemnosutopii,
Je BU 3HaxoauTecs B AaHui MoMeHT. LI mapamerpu AilOTh JuIe IS
JTAHOTO  KOHKPETHOro  pemnosuTopito. HamamryBaHHS Ha  KOXHOMY
HACTYITHOMY PiBHI HIAMIHSIOTh HAJAIITYBAHHA 3 MOMEPEIHIX PiBHIB, TOOTO
3HaueHHs B.Jit/config mepexpuBaioTh BianoBiaHI 3HaUeHHs B /etc/gitconfig.

VY cucremax cimerictea Windows Git mykae ¢aiin.gitconfig B karanosi
$HOME (C:\Documents and  Settings\SUSER a6o C:\Users\$SUSER s
oumpIocTi KopuctyBadiB). Kpim toro Git mrykae daitn /etc/gitconfig, ane ke
BIJIHOCHO KOpEHEBOro katajory MSys, sSkuil 3HaXOJUThCS TaM, KyIU BH
BUPIIIWIM BCTAaHOBUTH Git, KOJIU 3aIyCKaJId 1HCTAJISITOP

Im's kopucmysaua.

[Tepie, o BaM ciif 3poouTH miciia yctanoBku Git'a, - Bka3aTH Baile iM'st
Ta ajgpecy eneKTpoHHoi nmomTH. Lle BaxnmBo, ToMy mo koxkeH Kommit B Git'e
MICTUTh L0 1HQOpMAaILil0, 1 BOHA BKJIIOYEHA B KOMITIB, MEepeJaHl BaMH, 1 HE
MOXe OyTH J1aJli 3MIHEHa:

$ git config --global user.name "John Doe"

$ git config --global user.email johndoe@example.com

[ToBTOprOCH, 1110, SIKIIO BKa3zaHa omiis --global, To mi HamamTyBaHHS
JIOCUTh 3pPOOUTH TINBKH OJIMH pa3, OCKUIbKM B IIboMy Bumaaky Git Oynme
BUKOPHUCTOBYBATH Il IaH1 JIJI1 BCbOTO, III0 BH poOMTE B 111 cucTemi. Ko ajs
SAKUXOCh OKPEMHUX MPOEKTIB BH XO4YETE BKa3aTH IHIIE iM'ss ab0 €JIEeKTPOHHY
NOIITY, MO’KHAa BUKOHATH 1[I0 JK KOMaHIy Oe3 mapamerpa --global B karanosi 3
MOTPIOHUM MTPOEKTOM.

Bubip peoakxmopa.

Bu Bkazanmu cBoe iM's, 1 Ternep MOXHa BUOpaTH TEKCTOBUU pPEHAKTOD,
KU OyJle BAKOPUCTOBYBATHUCH, SIKIIO Oye MOTpIOHO HAOpaTH MOBIIOMIIEHHS Y
Git'e. TunoBo Git BUKOPHUCTOBYE CTaHIAPTHUN pEOAKTOp BallOi CHUCTEMH,
3a3Buyail e Vi abo Vim. SIkiio Bu XxoyeTe BUKOPUCTOBYBATH 1HIIUN TEKCTOBHIA
pemaxkTop, HanpuKiIaa, Emacs, MoxkHa 3pOOUTH HACTYIIHE:

$ git config --global core.editor emacs

Ymunima nopieusnus.

[Hmra xopucHa HacTpoiika, sika MOXke 3HamoOuTucs - BOymoBaHa diff -
yTUiIiTa, sika Oy/e BUKOPUCTOBYBATHCS IS BUPIMICHHS KOHQIIKTIB 3JIUTTS.
Hampuknaz, skio Bu xouete BUKopuctoByBaty vimdift:

$ git config --global merge.tool vimdiff
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Git Bmie poOutm 3iamtTa 3a jomomororo kdiff3, tkdiff, meld, xxdiff,
emerge, vimdiff, gvimdiff, ecmerge 1 opendiff, ane Bu MokeTe HamamTyBaTH 1
HITY YTHIITY.

llepesipxa narawmysans.

SIKIO BM XOYeTe NEPEeBIPUTH BHUKOPUCTOBYBAaHI HACTPOUMKH, MOXKETE
BHKOPHUCTOBYBATH KOMAHOY

git config --list,

1100 nmokasat Bcl, ki1 Git 3Hale:

$ git config --list

user.name=Scott Chacon

user.email=schacon@gmail.com

color.status=auto

color.branch=auto

color.interactive=auto

color.diff=auto

Jeski katoul (Ha3BM ) HalAlITyBaHb MOXYTh 3'SIBUTHCS KUIbKa pasiB,
Tomy 1o Git yuTae OOMH 1 TOM K€ KIIOY 3 pi3HUX (ailmiB ( HampuKiIag 3
letc/gitconfig i ~/.gitconfig). ¥V mupomy Bumamky Git BHKOPHUCTOBYE OCTaHHE
3HAYEHHS JIJIs1 KO’KHOTO KITI0Ya.

Takoxx BU MOXETe€ MEpPEeBIPUTH 3HAYEHHS KOHKPETHOTO KJIOYa,
BuKOHaBIIM Jit config {kirou}:

$ git config user.name

Scott Chacon

Ak ompumamu oonomozy?

Sxmo BaM moTpibHa gomnomora npu BukopuctanHi Git'a, € Tpu crocodu
BIJIKDUTH CTOPIHKY KEPIBHULITBA 10 Oyab-sKiil komanai Git'a:

$ git help <komanga>

$ git <komannma> --help

$ man git-<komanga>

Hanpukiaz, Tak MOKHA BIIKPUTH KEPIBHULTBO MO KOMaH 1 config:

$ git help config

[li xomaHau Xopolll TUM, IO HUMHU MOXHa KOPUCTYBATHCS 3aBXKIH,
HaBITh O€3 IMIKIIOYEHHS 10 MEPEXKI.

Ochosu pooom u3z Git

Cmeopenns penosumopiio.

Hns crBopenHst Git - peno3uToOpit0 ICHYIOTh JIBA OCHOBHI MiJAXOMIU.
[Mepmmit migxina - iMonopt B Git BKe 1ICHYI0YOro MpoekTy abo karajuory. pyruii
- KJIOHYBaHHSA B)K€ 1CHYIOUOTO PEMO3UTOPIIO 3 CEPBEPA.

Cmeopents peno3umopiro 8 iCHYI04OMYy KAmano3i.
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SIkmo Bu 30upaeTecs movatd BHKOpUCTOByBaTu (it 1UIsl iICHYIOUOTO
IPOEKTY, TO BaM HEOOXITHO MEPEeUTH B MPOEKTHUH KATaJor i B KOMaHAHOMY
PSIKY BBECTH:

$ git init

[Is xomaHIa CTBOPIOE B IOTOYHOMY KaTaylo3i HOBHM MiJKaTaior 3
iM'siM.git MicTHTh Bci HeoOXximHi (aiinm penosutopito - ocHOBY Git -
perno3uTopiro. Ha mpomy erami Ball MpOEKT Ie He nepeldyBae IIiJl BEpCIMHUM
KOHTpPOJIEM

Knonysanus icnyrouozo penosumopiro.

Sxmo Bu OaxkaeTe OTpUMATH KOMIIO icHyro4oro pemnosutopio Git,
HaIMpUKJIaJ, MPOEKTy, B SIKOMYy BHM XO4YeTe€ B3STH yd4acTh, TO BaM IMOTpiOHA
xomanpa git clone. fkmo Bu 3HalioMi 3 iHIIUMU CHCTEMaMU KOHTPOJIO BEPCiii,
TakuMH K Subversion, TO MOMITHTE, [0 KOMaHJa Ha3uBaeThes clone, a me
checkout. Ile BaxumBa BigMiHHICTE - Git OTpUMY€e KOMIIO MPAKTHYHO BCIiX
JaHUX, M0 € Ha cepBepi. KoxkHa Bepcis KOKHOro ¢aiiay 3 1CTOpii MPOEKTY
3abupaerses ( pulled ) i3 cepBepa, xonmu Bu BHKOHyeTe Qit clone. ®dakTuyHo,
SKIIO CEPBEPHUN AUCK BUWJE 3 TaAy, BU MOXKETE BUKOPUCTOBYBATH OyAb-SKHI 3
KJIOHIB Ha Oy/b-sIKOMY 3 KIII€HTIB, JJI TOTO 100 MOBEPHYTH CEPBEP B TOM CTaH,
B SIKOMY BiH 1epeOyBaB y MOMEHT KJIOHYBaHHS (BH MOXXET€ BTPaTUTU YACTUHY
cepBepHUX TnepexorunoBayiB ( server - side hooks ) 1 T.m., ame Bci naHi,
MTOMIIIIEH] ITi/T BEPCIHHICTh KOHTPOJIb, OyAYTh 30€peKeHi).

KnonyBaHHsS peno3uTopito 37iiicHIOeThes koMmanmoro (it clone [url].
Hampuknaz, sxmo Bu xodeTe kiIoHyBaTu 0101i0Teky Ruby Git, Binomy sk Grit,
BU MOJKETE 3pOOUTH 11€ TAKUM YHMHOM:

$ git clone git://github.com/schacon/grit.git

[{1 kKoMaHma CTBOpIOE Katajor 3 im'siM Qrit, iHimiagizye B HBOMY
Karajor.git, BUKauye BCi JIaHi JIJIs [IbOTO PErO3UTOPiro 1 cTBoproe ( checks out )
poboUy KOIito OCTaHHBOI Bepcii. Skio BU 3aiijere B HOBHUU KaTtaior Qrit, Bu
no0aynuTe B HbOMY MPOEKTHI (paiiiau, MpUIaTHI s POOOTH 1 BUKOPUCTAHHS.
SIKII0 BM XOUETE KIIOHYBATH PETIO3UTOPIH B KaTajor, BiIMiHHMIA Bix Qrit, MoxxHa
1€ BKa3aTH B HACTYITHOMY MapaMeTpi KOMaHIHOTO PsIKa:

$ git clone git://github.com/schacon/grit.git mygrit

s xomanma poOUTH Bce TE K caMme, IO 1 TMONEpPeaHs, TUIbKH
pe3yJIbTYIOUHI KaTaior Oye Ha3BaHui mygrit.

VY Git peanizoBaHO KuTbKa TPAHCHOPTHUX MPOTOKOJIIB, SIKI BH MOXKETE
BUKOPHUCTOBYBAaTH. Y MONEpPEAHbOMY MPUKIIAAl BHUKOPHUCTOBYBABCS MPOTOKOJ
git://, Bm Takoxk Mokere 3yctpitm http(s):// user@server:/path.git, o
BUKOPHUCTOBYE MPOTOKOJ nepenayi SSH.

Otxe ctBopuMo (it pemno3uTopii Ha CBOEMY JIOKAJIBHOMY KOMIT IOTEPI.
Jlnst uporo crBopuMo nanky 3 iM’siM GitRepo. Ilicisg uporo tpeda 3anycrutu Git
KJIIEHT 1 IEPEUTH B ManKy 31 CTBOPEHUM MPOEKTOM 1 HAOpaTh KOMaHYy:

$ git init
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MINGW32: mmru]ectsmnﬂepu i=1£
§ 4]

1on 1.8.4-prevd

Run 'git help gi i he help ind i
Run 'git help <command: play help for specific commands.

git config --qlobal user.name "alex scrat”

git config --global user.email a.l.e.x.s.c.r.a.t.6668gmaltl. com

Mo such file or direc
cd Dy Pre .'|.:-._ sy 'II|_-|-|1_E|-|F|I y

§ git Jnit : : e L
Initialized empty Git repository in d:/Projects/GitRepof.git/

Pucynok J16.4

[ToBimoMIeHHS Initialized empty Git repository in
d:/Projects/GitRepo/.git/ cBiAUUTH PO YCHIIIHY 1HILIATI3al1I0 PENO3UTOPIIO.

B mnpoekti moku mo Hemae aitnie. CtBopumo s mpukiany Qain
“readme.txt” 1 CKOIIFOEMO B HBOTO 3MICT (paiiay hosts

# (C) Kopnopamus Maiikpocodt (Microsoft Corp.), 1993-1999

#

# D10 obpazen ¢aitma HOSTS, ucnonszyemsiit Microsoft TCP/IP nns Windows.

#

# OtoT (haiin comepkuUT conoctaBieHus [P-aapecoB nMeHaM y3I0B.

# Kaxplif 571IeMEHT JOJIKEH pacIojaratbCsi B OTAENbHOM cTpoke. IP-anpec nomken
# HAXOIUTHCS B TIEPBOM CTOJOIIE, 32 HUM JOJKHO CIIEI0BATh COOTBETCTBYIOIIEE UMSI.
# IP-agpec 1 UMsl y371a TOJKHBI pa3JenaThes XOTs Obl OTHUM IPOOETIOM.

#

# Kpome Toro, B HEKOTOPBIX CTPOKAX MOTYT OBITh BCTaBJICHBI KOMMEHTapHUH

# (Takue, Kak 9Ta CTPOKa), OHH JIOJDKHBI CIIEIOBATh 32 HMEHEM Yy3J1a U OTJEISIThCS

# OT HEero CUMBOJIOM '#'.

#

# Hanpumep:

#

# 102.54.94.97 rhino.acme.com # MCXOJTHBIN cepBep
#  38.25.63.10 x.acme.com # y3€l KIMEeHTa X

127.0.0.1 localhost
127.0.0.1 test2.ru
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Tenep B mpoekTi € daiin. Ao Bu XxoueTe J0JaTH i BEpCIHHMIMA
KOHTPOJIb iICHYIOUI (paiiyii, BaM BapTO MPOIHAEKCYBATH I (pailiiv 1 31HCHUTH
nepiry (ikcarfio 3MiH. 311HCHUTH 1€ BU MOXKETE 3a JOMOMOTOI0 IEKIIBKOX
koMman 1 git add BkasyroTh iHaeKCcOBaHI ¢aitiu, a motim git commit:

$ git add readme.txt

$ git commit -m "initial commit'

Komanna git add nmomae daitn mig BepciiHUM KOHTPOJb, MPUHMAIOYU
napaMeTpoM NUIIX 10 ¢aimy abo KaTalory, SIKIIO II€ KaTalor, KOMaH7a
pekypcuBHO gonaae (iHAekcye) yci  daiiam B gaHomy  Kartanosi  (1ie
OaraToyHKIiOHAIPHA KOMaH/a, BOHA BUKOPUCTOBYETHCS NIl JOJaBaHHS I
BEpPCIMHUN KOHTPOJb HOBUX (haiiiiB, I 1HAEKcAIlli 3MiH, a TaKOX JJIs 1HIIHMX
IiJICH, HAPUKITIA] i1 BKa3iBKH (DalIiB 3 BUITPABICHUM KOH(IIKTOM 3JIUTTH).

Komanga git commit ¢ikcye 3MiHM B (ailyiax, sSKi 3HAXOAATHCS Mif
BEPCIMHUM KOHTPOJIEM.

MINGW32:/d/Projects/GitRepo -|d ﬂ
4]

while COMMANDS; do COMMANDS; done { COMMANDS ;

L git status
on branch master

=

-
'
7

=

# Initial commit
i

nothing to commit (create/copy files and use "git add" to track)

b git init : . _ o
Inttialized empty Git repository in d:/Projects/GitRepo/.qit/

$ git add readme.txt

hanged
mode 1

Pucynox JI16.5

Otxe, y Bac € morounuii Git - peno3uTopiit 1 podoua korist hanmiB s
Jesikoro mpoekty. Bam moTpiOHO poOuTu aeski 3miHM 1 (ikcyBaTu "3HIMKA'"
cTany (snapshots) mux 3MiH y BalioMy pemo3UTOPii MIOpaszy, KOJIU TMPOEKT
JIOCSITa€ CTaHy, AKUi BaM XOTUI0Cs O 30eperTu.

3anam'staiite, KoxkeH ¢ain y BamoMy poOOYOMYy KarTajuo3l MOXKe
nepedyBaTd B OJHOMY 3 JIBOX CTaHIB: MiJ BEPCIMHUM KOHTpoJieM (Ti, IO
BIJICJIIIKOBYIOTBCSI) 1 HE TMiJ Bepcii HUM KOHTpojeM (Ti, IO He
BIJICJIIIKOBYIOThCS ). Daiiiu, 1m0 BIACTIAKOBYIOThCS - 1ie Ti (aiinu, sxi Oyiau B
OCTAaHHbOMY 3JIIMKY CTaHy mpoekty ( snapshot ) ; BOHH MOXyThb OyTH
HE3MIHEHUMH, 3MIHEHUMHU a00 MArOTOBIEHUMHU 110 KOMITIB ( staged ). Daitnm,
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[0 HE BiACIIIKOBYIOTBCS - II€ BCE iHINE, OyAb-sAKi daiin y Bamomy pododomy
KaTayuo3i, sIKi He BXOAWIM JI0 Balll OCTaHHIHN 370K CTaHy 1 HE MiArOTOBIICHI J0
komiTiB. Koiaum BH BIeplie KIOHYeET€ pPEHO3HUTOPiHA, Bci Gailim  OymyTh
BIJICTeXKYBaTUCS 1 OyqyTh HE3MIHCHMMH, TOMY IO BH TUIBKH B3SUIM iX 3i
cxoswumia (checked them out) 1 HiYOTO TOKU HE peaaryBay.

Sk tineku Bigpenaryere daitnu, Git Oyae po3riasaaTH iX sk 3MiHEH1, TOMY
10 BM 3MIHUJIM iX 3 MOMEHTY OCTaHHBOTO KOMITiB. Bu iHaekcyete ( stage ) i
3MIHU 1 TIOTIM (PiKCyeTe BCl 1HIEKCOBaHI 3MiHM, @ MOTIM LMK MOBTOPIOETHCS.
[e#t KUTTEBUMN IIUKIT 300pa’KEHUN HA MAJIIOHKY.

File Status Lifecycle

-..>h>_>
<_<——

Pucynoxk JI6.6.

Busnauenns cmany ¢haiinis.

OCHOBHMIA IHCTPYMEHT, IKUIl BAKOPUCTOBYETHCS JJIs1 BUBHAYCHHS, K1
daiinu B IKOMY CTaH1 3HAXOJIATHCS - 1€ KOMaHa git status.
Buxonaemo komaHy git status
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MINGW32:/d/Projects/GitRepo

$ git add readme.txt

initial commit

q directory clean

Pucynox JI6.7.

Ile o3Hauae, M0 y Bac 4YUCTHH pOOOYM KaTajor, 1HIIUMH CIIOBAMHU - y
HbOMY HeEMae 3MIHEHUX (aiiaiB, MO BIACTIAKOBYIOThCA. Git TeX HE BHUSBHUB
(aiiniB, 10 BIACTIAKOBYIOThHCS, B 1HIIOMY BUIAAKy BOHH O OyiM mepepaxoBaHi
TYT.

Biocmeorcenns nosux ¢patinis.

Jlomamo HOBHi (haiiin 10 MPOEKTy 1 BUKOHAEMO KOMaHy git status.

MINGW32:/d/Projects/GitRepo - 1of x|
[« |

Vto Anclude in what will be committed)

cthing added to commit but untracked files present {use "git add" to

Pucynox JI6.8.
Hanuit ¢aiin “test.html” € Takum, 110 HE BIACIIIKOBYETHCSA, 1 TOMY BiH
sHaxoauThess B cekmii  “"Untracked files"  Craryc "¢aiin, 1mo He
BIJICTIZIKOBY€EThCS", 03Havae, mo Git 6aunTh (aii, BIACYTHIN y TOMEPETHROMY
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3HIMKY CTaHy (KOMITi); ajie¢ He CTaHE JO0JaBaTH MOTO B Balllli KOMITIB, TIOKH BH
Horo siBHO po 1ie He nornpocute. Lle 30epexe Bac Bij BUMaAKOBOTO JOJAaBaAHHS
B PEIO3UTOpiN 3reHepoBaHuX OlHApHUX (ailniB a00 OyAb-SKUX 1HIIUX, SKI BU 1
HE TyMaJld J0JaBaTH.

Jlnig Toro mo0 moyatu BiICTEXKYyBaTH (JOJATH i BEPCIHHICTh KOHTPOJIb)
HOBUM (paiin, BUKOpUCTOBYeThCa komaHAa git add. II{o6 mouyatu BiACTEKEHHS
¢aitny README, Bu MOkeTe BUKOHATH HACTYITHE:

$ git add test.ntml

I BuKoHaeMo (it status

MINGW32:/d/Projects/GitRepo =13
4]

" to unstage)

Pucynox JI6.9.

Bu moxkere 6auntu, 110 (aitst mpoiHIeKCOBaHUi IO TOMY, IO BiH
3HaxoauThes B cekiii "Changes to be committed". ko Bu Bukonaere Kommit
B IIelf MOMEHT, TO Bepcis (aiiy, 1o icCHyBaJla HA MOMEHT BUKOHAHHS BAMU
xomanu git add, Oyae nmomaHa B icTOpitO 3HIMKIB CTaHy.

Inoekcayis 3minenux ¢gatinis.

Binpenaryemo daiin readme.txt i 3HOBY BUKOHAEMO KOMaHAy Qit status

MINGW32:/d/Projects/GitRepo -o ﬂ
[+ ]

(use 'git reset HEAD <files..." to unstage)

e H: - W

" to unstage)

recto

=L EUE)

Pucynoxk J16.10
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@aiin readme.txt 3HaxoauThes B cekiii "Changes not staged for commit" -
I1e O3HaJae, MO BiACTe)KyBaHUM (aiii OyB 3MIHCHHI B poOOYOMY KaTajo3i, aje
noku He npoinaekcoBanuil. 11{o6 mpoingexcyBatu ioro, HEOOXiTHO BUKOHATH
3HOBY KoMaHy Qit add.

Buxonaemo git add, mo6 mpoinmekcyBatu readme.txt, a HOTIM 3HOBY
BHKOHaeMo (it status.

MINGW32:/d/Projects/GitRepo - ﬂ
[~

=t

" to unstagel

HE A W R W W H

Pucynox JI16.11

Tenep oOuaBa ¢aitiu IpoiHAEKCOBaHI 1 YBIMIYTh 10 HACTYITHOTO KOMITY.
VY 11eit MOMEHT BU, MPUITYCTUMO, 3TaJlajli OJHE HEBEJIMKA 3MIHA, SIKE BU XOYETe
3pobutn B readme.txt o ¢dikcarii. Bu BimkpuBaere ¢aiin, BHOcUTe 1 30epiraere
HEOOX1IHI 3MIHM 1 Ha4eOTO TOTOBI JO KOMITIB. AJle JaBalTe-HO IIE pa3s
BHUKOHaeMo (it status:

MINGW32:/d/Projects/GitRepo -0 ﬂ
[«

" to unstage)

#
#
#
#
#
#
#
#
#
#
#

Pucynox J16.12
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Tenep  readme.txt  BimoOpaxkaeTbCsi  SK  TPOIHASKCOBaHWM 1
HETPOIHACKCOBaHOI OJHOYAacHO. SIK Take MoOxiauBO? Taka cuTyallis HAaOYHO
neMoHCTpye, mo Git iHaekcye (a1 B TOYHOCTI B TOMY CTaHi, B SIKOMY BiH
nepeOyBaB, KOJM B BUKOHAIM KoMaHAy (it add. SIkmo BM BHKOHAa€TE KOMIT
3apa3, To ¢ain readme.txt moTpanuTh B KOMIT B TOMY CTaHi, B SKOMY BiH
nepeOyBaB, KOJIM BU OCTaHHIN pa3 BUKOHYyBaJM koMaHy git add, a He B Tomy, B
SIKOMY BiH 3HAaXOJIMThCS y BalllOMy poOOYOMY KaTajio3i B MOMEHT BUKOHaHHS Qit
commit. fxmo Bu 3miHmIM (aiia micis BukoHaHHs @it add, Bam moBedeThCs
3HOBY BHKOHATH (it add, 1100 mpoiHaeKCyBaTH OCTaHHIO BepcCiio (aiiy:

MINGW32:/d/Projects/GitRepo -

mmitted:
HEAD <

;
3
H
ol
i
4
7
i
4
F
7
#
i
4
7
i
4
F

Pucynok J16.13
Dixcayis 3MIH.

Tenep, koW Ball 1HACKC HAJAIITOBAHWI TakK, SIK BaM 1 XOTLIOCS, BU
MoxeTe 3adikcyBaTH CBOi 3MiHM. 3amam'sTaiiTe, Bce, IO JO [UX Mip HE
MPOIHAEKCOBAHO - OyAb-siKi (aiiiu, CTBOpeH1 ado 3MiHEH1 Bamu, 1 JJIS SIKUX BU
He BuKoHanmu Qit add micis MOMEHTY penmaryBaHHs - HE YBIHIYTh IO I[OTO
KOMITy. BoHM 3anuiarscst 3MiHEHUMH (pailiaMu Ha Baliomy JUCKY. Y HaIIOMY
BUMAJIKy, KOJM BH BOCTaHHE BUKOHyBaiu (Qit status, Bu Oaumim 110 BCi
MPOIHJIEKCOBAaHO, 1 OCh, BHM TOTOBI 110 KomiTiB. HaiinpocTimmii crocid
3a(hikcyBaTH 3MiHH - 11e HaOpatu git commit.

[Is xomanaa Bigkpue BUOpaHUN BamMH TeKCTOBUI pemaktop. (PemakTtop
BCTaHOBIIOETHCA cucTeMHOl 3MiHHOI SEDITOR - 3a3Buuaii e vim abo emacs,
X04a BH MOXKETE€ BCTAHOBHTH Balll YJIIOOJCHHH 3a JOMOMOror KoMmaHau (it
config --global core.editor.

€ i 1HImM crocio - BU MOKETe HaOpaTH CBiM KOMEHTap J0 KOMITIB B
KOMaHJIHOMY PSIKY pa3oM 3 KOMaH10k0 COMMIt, BKa3aBIly HOTO IMicys
napamMeTpa -m, sik y HaCTYITHOMY TIPUKJIaIi:

$ git commit -m "second commit™
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MINGW32:/d/Projects/GitRepo .o J

Run ‘g1t help <commands’ to or specitic commands.

'1; cd D: I'I'Pr"-“:"——— II'||_'I-|1—F-|"F-|I_|

3, 1 deletion(-3

Pucynok J16.14

O1xe, BU CTBOPWIM CBiM mepimmii koMit! Bu Moxere 6a4uTu, 110 KOMIT
BUBIB BaM TpOXH 1H(opMalii mpo cede : Ha SKy TUIKYy BH BHUKOHAIH KOMIT
(master), saxa xkoHTpoJibHa cyma SHA -1 y mwsoro xomity (177daaf), ckinbku
daiinip 0yJa0 3MIHEHO, a TaKOX CTAaTUCTHUKY IO JOJAaHUX/BHIAJIICHUXPSJIKAM B
IIbOMY KOMITi.

3anaM'staiiTe, 10 KOMIT 30epirae 3HIMOK CTaHy Bamioro iHaekcy. Bee, 1o
BU HE MPOIHJEKCYBaJIH, TaK 1 3aJIUIIAETHCS B pOOOYOMY KaTajio3l sk 3MiHEE; BU
MOKETe 3pOOUTH IIIe OJUH KOMIT, 00 JA0JaTH 11l 3MiHHU B perno3utopii. Koxxen
pa3, KoJIM BU pOOUTE KOMIT, BU 30€piraeTe 3HIMOK CTaHy BaIllOr0 MPOEKTY, KU
MI3HIIIE BU MOYKETE BITHOBUTH a00 3 IKUM MO>KHA MOPIBHATH MOTOYHUIN CTaH.

He3Baxkaroun Ha Te, 10 IHAEKC MOXE OyTH JyX€ KOPUCHUM IS
CTBOPEHHS KOMITIB CaM€ TaKUMH, SIK BaM 1 XOTUIOCS, BIH 4YacoMm JEIIo
CKJIaJHIIIe, HI)K BaM MOTPiOHO B mpouect poOoTu. Skimo y Bac € OakaHHS
NPOMYCTUTH eTan iHAekcyBaHHsA, Git Hamae mnpoctuil crnoci6. JlomaBaHHs
napameTpa -a B kKomanmy git commit 3mymrye Git aBTOMaTU4HO 1HIEKCYBaTH
KOXEH BXKE BIJCTEXKYEThCSA HA MOMEHT KOMITIB (Daiisl, JO3BOJISIIOYM BaM
obifiTucs 6e3 git add:

$ git commit -a -m "second commit"

llepeznso icmopii komimis.

[Ticns Toro SIK BU CTBOPUTE KiIbKAa KOMITIB, a00 K BH CKJIOHYETE
pPEno3UTOpId 3 BXKE ICHYIOYOKO ICTOpIE€I0 KOMITIB, BU, WMOBIPHO, 3aXOYeTe
O3UPHYTHCS Ha3zaj 1 JI3HATUCS, L0 X B1IOYBaJOCS 3 LUM PEMO3UTOPUEM.
Haii611b11 npocTuii 1 B TOM ke 4ac MOTYKHUM IHCTPYMEHT JUIsl [IbOTO - KOMaHAa
git log.

Bukonaemo komany git l0g Ha HaIoMy MpPOEKTI.
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MINGW32:/d/Projects/GitRepo -0 ﬂ
B

$ git Tog

ALthor i c. G6Egmat 1. coms

AG6E@Egmai 1. coms

Pucynox JI6.15.

TumnoBo, 6e3 aprymeHTiB, git |0g BUBOIUTH CITMCOK KOMITIB CTBOPCHHUX B
JTAHOMY PEMO3UTOPIi Y 3BOPOTHOMY XPOHOJIOTTYHOMY TOpsiKy. ToOTO ocTaHHi
KOMITH TIOKa3yIOThCS TepmuMU. Sk BU MoxeTe OauuTu, IS KOMaHa
B1JI0Opakae KOXEH KOMIT pa3oM 3 HOro KOHTpoJbpHOI cymoro SHA-1, iM'sam Ta
€JIEKTPOHHOIO TIOIITOI0 aBTOPA, JATOI0 CTBOPEHHS 1 KOMEHTapEM.

[cHy€e BelMKa KUTBKICTh mapameTpiB koManau git 0g Ta ix koMOiHarli,
JUIS TOTO 1100 TTOKA3aTH BaM caMme Te, 110 BU IIYKA€ETe.

CkacyeanHs 3MiH.

Ha Oynp-saxiii cramli Moke BHHUKHYTH HEOOXIJIHICTh I0-HEOYIb
ckacyBatd. TyT MU pO3IIISTHEMO JEKUJIbKAa OCHOBHUX 1HCTPYMEHTIB JJIsl BIIMIHU
MpoBeeHUX 3MiH. byabTe 00epexHi, 00 HE 3aBXIM MOXXHA CKACyBaTH cCami
Biaminu. Ile oxHe 3 HebaraThox Mmiciib B Git, 16 BU MOXKETE BTPATUTH CBOIO
POOOTY SAKIIO 3pOOHTE MIOCH HEMPABHIIBHO.

3MiHa ocmanHbLo20 KOMImYy.

Onna 3 TUNOBUX BIAMIH BiAOYBa€TbCAd TOMAl, KOJU BU POOUTE KOMIT
3aHaATO paHo, 3a0yBIIN JA0JIATH SIKICH (aiu, abo HAIUTyTald 3 KOMEHTapeM JI0
KOMITY. SIKI110 BaM XOTUJ10Cs 6 3pOOMTH LIel KOMIT 1€ pa3, BU MOKETE BUKOHATH
commit 3 onmiero --amend:

$ git commit --amend

s komanna 6epe 1HAEKC 1 BUKOPUCTOBYE MOTO JUIsl KOMITY. SIKIIO micis
OCTaHHBOT'O KOMITY He OyJIO HISIKUX 3MiH (HampuKJal, BU 3allyCTHJIN HABEICHY
KOMaHJy BiJipa3y MicCJsl TOMNEPEIHbOTO KOMITY), TO CTaH TMPOEKTy Oyne
aOCOJIIOTHO TaKWM e 1 BCe, 1110 BU 3MIHUTE, 116 KOMEHTap JI0 KOMITY.

3'IBUTBCA BCE TOM KE PEAaKTOp JUIsi KOMEHTapiB J0 KOMITY, aje BXeE 3
BBEJICHUM KOMEHTapeM JI0 OCTaHHbOIO KOMITy. Bu Moxkere BiapemaryBaTH 1e
MTOBIJIOMJICHHS TaK CaMo, K 3BUYAifHO, 1 BOHO IEPEIHIIIC MOTIEPETHE.

Jlns mpukiiany, SIKIO Micas KOMITY BH YCBIJOMUJIM, 1110 XOTUIM O 1HIIWN
KOMEHTap /10 KOMITY, BU MOKET€ 3pOOUTH IIOCh MOJII0HE:
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$ git commit -m 'second commit’

$ git commit —amend —m ‘Oops’

i 1Bi KOMaHIA Pa30M JAOTh OJIUH KOMIT - APYTHH KOMIT 3aMiHIO€E
pe3yabTaT MepIIoro.

MINGW 32:/d/projects/gitrepo - ﬂ
[~

i git 1@@

initial commit

Pucynok JI6.16.

Ak 6aunmo koMmiT ‘second commit’ OyB nepe3anvcaHui.
Biomina inoexcayii ¢atiny.

3apa3 MM MPOJIEMOHCTPYEMO, SK MEepepoOUTH 3MIHM B 1HJEKCI 1 B
poboyomy karanosi. [IpueMHO Te, 10O KOMaHJa, sika BUKOPUCTOBYETHCS JIJIS
BU3HAYCHHS CTaHy LUX JBOX pPEYe, TOJATKOBO HArajaye Mmpo Te, IK CKacyBaTu
3minu 10 HuX. HaBegemo npukian. [lpumyctumo, Bu BHECTH 3MiHH B JIBa (aiiity
1 XO4eTe 3amucaTH iX sSK JBa OKPEMUX KOMITIB, ajie BUIAKOBO HaOpasu git add
* 1 mpoiHAeKkcyBanu oouaBa Qaitmm. Sk Temep ckacyBaTH 1HJEKCAIlII0 OJHOTO 3
nBox Qaiini? Komanpaa git status naragae Bam mpo 1e:

$ git add *

$ git status

MINGW 32:/d/projects/GitRepo | ﬂ
: B

T it add *

mmitted:

t HEAD < ex... ' L

e H H

Pucynok JI6.17.
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Binpa3y micns Hanmey " Changes to be committed ", nanucano
BUKopucTtoByBaTH git reset HEAD <daitn>... 115 BukitoueHHs 3 igaexcy. Tomy
JaBalTe cKacyeMo iHAeKcaliro ¢airy test.html:

git reset HEAD test.html

$ git status

MINGW32:/d/projects/GitRe po - [ x|
[« ]

EETE T

Pucynox JI6.18.

I{st koMaH1a TPOXH JIMBHA, ajie BoHa mpaifroe. MDaiin test.html 3mineHui,
ajie 3HOBY HE B 1HJIEKCI.

CkacyeanHs 3miH gaiiny.

[Ilo, gx0 BU 3pO3yMiiu, IO HE XOUETe 3aJUIIaTH 3MIHHM, BHECEHI /0
¢aiiny test.html? Sk mBHIKO ckacyBaTH 3MiHM, IOBEPHYTH TOW CTaH, B AKOMY
BiH nepeOyBaB i/l 4ac OCTAaHHBOT'O KOMITIB (200 MOYaTKOBOTO KJIOHYBaHHS, a00
SKOICh IHILIOTO Jii, Tmicas ko1 (aitn nmorpanus y podounii karanor)? Ha macrs,
git status roBopuTh, SK JOMOITHCS 1 LBOTO. Y BHCHOBKY JJIi OCTaHHBOTO
PUKIIATY, HEIHAEKCOBaHA 00J1aCTh BUTJISAA€ HACTYITHUM YHHOM:

MINGW 32:/d/projects/GitRepo | ﬂ
B

i 'Tl"' status

update what will be
Jto discard changes din working direct

no changes added to commit (use "git add" andfor "git commit -a")

Pucynox JI6.19.
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TyT JIOCUTDH SICHO CKa3aHO, SIK CKacyBaTH 3pOOJieHI 3MIHU (anHaﬁMHi
HOBI Bepcn Git'a, mounHaroum 3 1.6.1, poOIATH 11€ ; AKIIO y BaC Bepcm cTapire,
MU HACTIHHO PEKOMEHIYEMO OHOBUTHCS, MO0 OTPUMYyBATH TakKi MiIKa3Kd 1
3po0OuTH CBOIO poOOTY 3pyuHilie). J[aBaiite 3poOMMO Te, 1110 HAMCAHO:

$ git checkout — test.html

$ git status

Ax Bu Oauute, 3MiHM OylM cKacoBaHi. B MOBHMHHI pO3YMITH, IO II€
HeOe3neyHa KoMaHja: BCl 3po0JIeH] BaMU 3MiHM B IIbOMY (hailyni Ipornayiv - BH
MIPOCTO CKOMIIOBAJIM MOBEpPX HBOro iHIUHK (aityl. Hikonmn He BUKOPHUCTOBYHTE
[0 KOMaHy, SKIIO0 BU HE TTOBHICTIO BIIEBHEHI, 1110 Il (haiisl BaM He MOTpiOeH.
Skmo Bam TOTPIOHO TIPOCTO 3poOUTH, MO0 BIH HE 3aBaXkaB, Kparie
BUKOPHCTOBYBaTH MPHUXOBYBaHHS a00 pO3TalyKeHHs, Il CIIOCOOM 3a3BUYaii
Kpallii.

ITam'sTaiiTe, 0 Bee, 10 € YaCTUHOIO KOMITIB B (Git, Maike 3aBKIA MOXKE
Oytu BigHOBIIeHO. HaBiTh KOMITIB, SKi 3HAXOIATHCA HA TUIKaX, sKi OymH
BUJAJICHI, 1 KOMITIB TepernucaHux 3 JONoMororo —amend MoxyTb OyTH
BimHOBJeHI. He3Bakatoun Ha 1€, BCE, IO HIKOJIW HE MOTPAILISIO B KOMIT, BH
IIIBU/IIIIE 32 BCE BXKE HE TTOOAYUTE 3HOBY.

L 3micm 36imy

Merta po6oTu.

BreneHns.

[IporpamHo-amnapaTHi 3ac00M, BAKOPUCTOBYBaHI MPYU BUKOHAHHI pOOOTH.

OcHoBHa YacThHa (Oomuc POOOTH 3TiTHO 3 BHUMOTaMH JI0 BUKOHAHHS
nabopaTopHOi poOOTH).

BucHoBkH.

Crmcok BUKOPUCTOBYBAHOI JTITEPATYPH.

R A\

o o

Jlimepamypa

1. OcuoBel Git. [Enmexkrponnuii pecypc]. — http://git-scm.com/book/ru/
Hasga 3 expany

2. OCHOBBI Mercurial. [EnexTpoHHUI pecypc]. —
http://habrahabr.ru/post/108658/
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JIABOPATOPHA POBOTA Ne 7/
«BUBUEHHS TEXHOJIOI'II .NET»

Mema pobomu: Oznaitomutucs 3 Texnozoriero .NET, ctBoputn mpocty
nporpamy, BUKOpUCTOBYtoun TexHosoriero .NET.

£ Bumoau 00 pe3yromamis 6UKOHAHHA 1a60pamopHoi pobomu:

1.BuBunTH MPOIIOHOBAHUN TEOPETUUHUN MaTepiall.

2.CtBoputu mpoekt y Visual Studio na moBax C# 1 Visual Basic,
BUKOPUCTOBYIOYM HaBEJCHUN B KIHI[I TEOPETUYHOTO Marepiainy JICTUHT
KOAY KaJlbKyJsaTopa. bynbTe yBaskHi Ha3Ba OCHOBHOI'O KJacy MpoOrpamMu y
C# (B naHOMy BUIAJIKY class Program) 1 Monyns y Visual Basic (Module
Modulel) MarOTh BIAMOBIIATH Ha3B1 (pailily 3 BUXITHUM KOJIOM.

3.JlnzacemO0BaTH OTprMaHi 30ipKu 3 joromMoror yruiaiTu ildasm.exe.

4. Buuutn otpumanuii CIL koa mis 060X J10JaTKiB, MOPIBHATH 1 3pOOUTH
BHCHOBKH.

5.0dbopmuTu 3BIT.

Memoouuni exasziexu:

JlabopaTopHa poOoTa cCHpsMOBaHa Ha O3HAMOMIICHHS 3 TEXHOJOTIEIO
NET, ii o0CHOBHUMH O0COOJIMBOCTSIMH 1 MOKJIMBOCTSIMH.

Teopemuuni gioomocmi:

[Tnatdopma Microsoft .NET (i moB'sizana 3 HE0 MoOBa MporpamMyBaHHS
C#) Buepiie Oyina nipeacTanieHa npuOan3Ho B 2002 p. 1 MBUAKO CTalla OJHIEO 3
OCHOBHHX CYyYaCHHUX CEPEIOBUII] pO3POOKH MPOrPaMHOTO 3a0€3MeUeHHS.

NET Framework — 1ie mporpamua miatdopma s moOyI0BH AOJATKIB
Ha 0a3l cimeiicTBa omepariinux cucreM Windows, a Takox uucieHHuX OC
BupoOHUIITBa HE Microsoft, Takux sik Mac OS X 1 pi3Hi auctpubytuBu Unix 1
Linux. [lns modaTky HMXK4Y€ HaBEJACHO KOPOTKHM TMEPeNiK JMESKUX KIIOYOBUX
3aco0iB, miaTpumyBanux .NET:

MOXIIMBICT B3a€MOAII 3 ICHYIOUMM KOJOM. Lld MOXIUBICTD,
OE3CYMHIBHO, € JyX€ KOPHUCHOI, OCKUJIBKH J03BOJIIE KOMOIHYBaTH
icHyroui  nBifikoBi koMmrmoHeHTH COM (ToOTO 3abesneuyBaTu
B3a€EMO/III0 3 HUMH) 3 OUIbII HOBUMHU MPOTPAMHUMHU KOMIIOHEHTaMHU
NET 1 naBmaku. 3 Buxomom .NET 4.0 1 HactymHuUX Bepciit
MO>KJIUBICTh B3a€MOJIIi JOJATKOBO CIPOCTHIIACS 3aBISKHU J10JaBAHHIO
KJIFOYOBOTO cjioBa dynamic.

[TinTpumka yuciaeHHux MoB mporpamyBanHs. [{omatka .NET mosxna
CTBOPIOBATHU 3 BUKOPUCTAHHIM OY/Ib-SKOTO YKCJIa MOB MPOTPaMyBaHHS
(C#, Visual Basic, F#1 1.1.).

3aranpbHUN  BUKOHYIOUHMM  MEXaHi3M, M0 PO3AUIIEThCS  BCiMa
nigrpumyrounmu NET moBamu. OHUM 3 acHEKTIB OO MEXaHI3MY
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€ HasgBHICTh TOOpE BU3HAUYCHOTO HAOOPY THUIIB, SIKi 3MaTHUN PO3YMITH
KOKHa MOBa, 110 miarpumye, .NET.

* MosgHa interparnia. Y .NET miarpumyeTbcss MIXKMOBHE CITaIKyBaHHS,
MDKMOBHa 00pOOKa BUKIIOYECHb 1 MDKMOBHA HAJIArOKCHHS KOJY.
Hampukian, 0a30BUM Kiac Moxke OyTh Bu3HaueHud B C#, a mOTIM
po3umpennii B Visual Basic.

* Benuka 616:1i0TeKa 6a30BuX KiaciB. L{s 61061i0Teka 103BOIsIE€ YHUKATH
CKJIQJTHOCTEM, MOB'A3aHUX 3 BUKOHAHHSM HU3bKOPIBHEBUX 3BEPHEHb JI0
APl - 1HTepdeiiciB, 1 MNPOMOHYE Y3roKEHYy OO0'€KTHY MOJIEb,
BUKOPHCTOBYBaHYy yciMa MoBamu 3 miaTpuMkoro .NET.

* Cmpomena mozaenb posropranHs. Ha Bigminy Big COM, 6i16mioTexu
NET He peecTpyloTbCsi B CcHCTEeMHOMY peectpi. bimpmr Toro,
mnatdopma .NET no3Bosisie icHyBaTu Ha OTHOMY 1 TOMY K KOMIT'FOTEPi
KIJIbKOM BEpPCisIMU OJTHIET 1 Ti€1 3k 301pku *.dll.

Tenep po3riasHEMO TPH KIIOYOBUX (B3a€EMO3B'S3aHMX) KOMIIOHEHTA, SK1
pobiats 1e moxiuuM - CLR, CTS 1 CLS. 3 touku 30py nporpamicta .NET 11e
BUKOHABUE cepefoBUIle 1 Benuka 0i0mioTeky ©0a30BuX KkiaciB. PiBeHb
BUKOHABYOTO CEPEIOBUINA HA3WBAETHCS  3aralLHOMOBHUM  BHKOHABYHUM
cepenopumieM (Common Language Runtime) a6o, ckopodeHO, cepeaoBHUIIEM
CLR. roxoBuuM 3aBganHsM CLR € aBToMaThyHe BUSBIICHHS, 3aBaHTaKCHHS 1
ynpasiidHsa o0'ektramu NET (3amicte mporpamicta). Kpim Toro, cepemoBuiie
CLR mikiyeTscss TpO psiji HU3BKOPIBHEBUX JETalei, TaKUX SIK YIPaBIiHHS
nam'aTTioO, PO3MIIIEHHSI JO0JaTKa, KOOPJIWHYBAaHHSA TMOTOKIB 1 BHUKOHAHHS
MePEBIPOK, MOB'SI3aHUX 3 OE3MEeKOI0 (Y YHCII 1HIIUX HU3bKOPIBHEBUX HIOAHCIB).

[HmmM OynpiBensHuUM OsokoMm muar@opmu NET € 3aranpHa cuctema
tumiB (Common type System) abo, ckopodeno, cuctemMa CTS. ¥V cnemnudikarii
CTS moBHICTIOONHCAHI BCl MOYJIMBI TUIU JTaHUX 1 BCl MPOrpaMHI KOHCTPYKIIII,
0 miATpUMYy€e BUKOHYIOUe cepenoBuie. Kpim toro, B CTS mokasaHo, K Iii
CYTHOCT1 MOXYTh B3a€EMOJIIITH OJIHE 3 OJTHUM, 1 BKa3aHO, SIK BOHH IPeJACTaBJIEeH1
y dhopmati Mmetaganux .NET.

BaxxnuBo po3ymiTy, 1110 OKpeMo B3siTa MoBa, cyMmicHuil 3 .NET, moxe He
HNIATPUMYBATH  aOCOMIOTHO  BCl  (yHKIIOHAJIbHI  3aco0u,  BU3HA4YECHI
cnerudikamiero CTS. Tomy icHye 3aranpbHoMoBHa crenudikaiis (Common
Language Specification) ado, ckopouero, cnenudikamis CLS, B sKili omucaHo
MIIMHOXKMHA 3arajJbHUX THUIIIB 1 TPOTPAMHHUX KOHCTPYKIIHM, SKI TOBHUHHI
nigTpuMmyBat Bci MoBu mporpamyBanHs it NET. Takum wwmHOM, SIKIIIO
crBopioBani Tunu NET mnpononyrots Tibku 3acobu, cymicHi 3 CLS, Humu
MOXYTh KOpUCTYBaTuCs BCl MOBH, 1o miaTpumytoth .NET. I, HaBnaku, y pasi
3aCTOCYBaHHS THUIy JaHUX abo0 MporpamMHOi KOHCTPYKIIii, IO BHUXOJIWTH 3a
pamkun CLS, He MoOXHa TapaHTyBaTH MOJKJIHMBICTh B3a€EMOJIi 3 TaKOIO
6i16mioTexoro koay .NET koxHoro moBoro mporpamyBanHs .NET. Ha miacrs,
ICHye ayke mpocTuil cmoci®0 Bkazatu kommnuiaropy C# Ha HEOOXIAHICTH
nepeBIpKU BChbOro Koy 1moA0 cymicHocTi 3 CLS.
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Pouw 6ibniomex 6bazosux Knacia

Ha momatoxk nmo cepemoBuma CLR 1 cmemmdikamism CTS/CLS,
miatdopma .NET Hamae 6i0moTeky 0a30BUX KIIACIB, sIKa JOCTYIIHA BCIM MOBaM
nporpamyBadas .NET. Ilg 0iOmioTeka He TIUIBKH I1HKANCYJIIOE PI3HOMAaHITHI
NPUMITUBU, TakKi SK TOTOKH, (DaiyIoBUH BBIA-BUBIM, CHCTEMH Bizyasizailii
rpadiki 1 MEXaHI3MH B3a€MO/IIT 3 PI3HUMH 30BHIIIHIMH IIPUCTPOSIMU, aJie TAKOXK
3abe3reuye MIATPUMKY JUIsl 0araTOYMCEIbHUX CIIYkO, HEOOXITHUX OLIBIIOCTI
peanbHuX JToAaTKiB. bibmoTeku 6a30BHX KiaciB BU3HAYAIOTh THIIH, SIKI MOKHA
BUKOPHUCTOBYBAaTU ISl MOOYJAOBH MPOrPaMHUX JTOAATKIB OyIb-SKOTO BHIY.
Hanpuxknan, ASP .NET mosxna 3acTocoByBaTu Jij1si moOyaoBu BeO-caitiB, WCF
- JUIsL CTBOpEHHsI MepexkeBux ciyk0, WPF - nns HamucaHHS HacTUIBHHX
noaaTkiB 3 rpadiyaum iHTepdeiicom kopuctyBada 1 T.4. Kpim Toro, 610mioTeku
0a30BUX KJAciB HaAalOTh TUNH I B3aemofli 3 XML-mokymeHTamu,
JOKAIBHUM KaTaJoroM 1 (aiaoBoi CHCTEMOIO MOTOYHOTO KOMII'IOTEpa, st
KOMYHIKaIlIK 3 pensmiitaumu 6a3zamu ganux (depes ADO .NET) 1 T.1.

Lo npusnocums mosa C#

Cunrakcuc moBu nporpamyBaHHs C# BUITIATAE JyKE€ CXOXKUM Ha
cuHtakcuc MoBu Java. Opnak HasuBatu C# KJIOHOM Java HEnmpaBWIBHO.
HacmipaBni 1 C#, 1 Java € wienamu ciMeiicTBa MOB IPOTrpaMyBaHHs, 3aCHOBaHOTO
Ha C (kyau takox BxomsaTh C, Objective C, C++), i TOMy BOHHU MOJILISIOTH
cxoxuil cuHTakcuc. [IpaBma monsrae B TOMy, IO 0araro CHHTaKCHYHI
KoHCTpyKIii C# 3MO7iebOBaHl HA OCHOBI PI3HOMAaHITHHUX acIeKTiB MOB Visual
Basic (VB) 1 C++. Hanpuknan, nogiono o VB, moa C# miarpumye inero
BJIACTUBOCTEN KJacy (K MPOTHIECKHICTh TPAAMLIIITHUM METOJIaM BUITyYEHHS Ta
YCTaHOBKH) 1 HEeoOoB'si3koB1 mapamerpu. llomiOno C++, moBa C# no3Bossie
NIEPEBAHTAXXYBATH OIEpallii a TaKo)K CTBOPIOBATH CTPYKTYpH, MepepaxyBaHHS i
(GyHKLI 3BOPOTHOTO BUKIIUKY (32 TOMIOMOTOIO JIEJIEraTiB).

binbmr  toro, C# miarpumye 0e3di4  3aco0iB, Kl  TpaauLIAHO
3yCTPI4aIOThCA B PI3HUX MOBax (DyHKIIIOHAJIBLHOTO MpOrpaMyBaHHs (HAIIPUKJIIA],
LISP a6o Haskel), ckaximo, nambaa-BupakeHHs 1 aHOHIMHI Tumnu. J[o Toro x, 3
nosioto texHousorii LINQ (Language Integrated Query - MoBa iHTerpoBaHUX
3anuTiB), MoBa C# cTaB MATPUMYBATH KOHCTPYKIIii, K POOISATH HOTO JOCHUTH
VHIKQJIbLHUM Yy CBITI MPOTpaMyBaHHS. HE3BAXKAIOUM Ha BCE 1€, HAWOUIBIIHIA
BILJIMB HAa HHOTO 3pOOMIIM caMe MOBH, 3acHOBaHi Ha C.

Bnacaigok toro, mo C# sBisie coboro ridOpua 3 JIeKiIbKOX MOB, BIH €
TaKUM K€ CHUHTAKCHYHO YHCTUM - SKIIO HE YHCTIIIE - AK 1 Java, Maibke
HACTIJIBKH K MPOCTUM, K VB, 1 MpaKTHYHO TaKUM K€ TIOTY>KHUM 1 THYYKHM, 5K
C++. HMKYE HABEIEHUM OaJ€KO HE MOBHHU CIUCOK KJIOYOBUX OCOOJIMBOCTEN
MoBu CH#, siKi XapakTepHi AJig BCiX HOT0o BepCli:
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[Toxaxumku BHKOPHUCTOBYBaTH He MOTpiOHO! V mporpamax Ha C# 3a3Buuait
HE BUHUKA€E MOTPeOU B MAHIMYTIOBAaHHI MOKaXYUKaMH 0€3M0CcepeIHbo (X0ua
y BUIAQJIKy a0COMIOTHOT HEOOX1THOCTI MOYKHA OITYCTUTHUCS Ha IIeH PIBEHb ).
ABTOMATHYHE YMpaBIiHHA TaM'ATTIO 3a JOMOMOIroK 30IpKH  CMITTS.
BpaxoByroun 11e, kiitouoBe ciaoBo delete B C# He mIATPUMYEThCS.
dopMaabHi CHHTAKCHYHI KOHCTPYKIIIi JJIs KJIaciB, 1HTEP(EHCIB, CTPYKTYD,
nepepaxyBaHb Ta JIeJIeraTiB.
Ananorivna MoBi C++ MOXJIMBICTE II€PEBAHTAKCHHS ONCpAIii I
CHellaJIbHUX THUIB 0e3 3alBHX CKJIQJHONIIB (HANpHUKIIaa, 3a0e3nedeHHs "
noBepHeHHs * this, 11100 103BOIMTH 3B'sS3yBaHHS B JAHIIOKOK " - He BaIa
TypOOTAa).
[linTpuMka mporpamMyBaHHsI Ha OCHOBI atpuOyTiB. Lleit pi3HOBUA pO3pOOKU
JI03BOJISIE AaHOTYBATH THIH Ta iX YIEHIB 3 METOIO J0JIaTKOBOTO YTOYHEHHS
iXHBO1 oBeAiHKU. Hampukiia, sKino moMiTutu Metos arpudyroM [ Obsolete
], mpu copoOi BUKOPUCTAHHS 1BOTO YJIEHA MPOrpaMiCTH OTPUMAIOTh
BIIMIOBITHE CIIEIliajbHE MONEPEIHKEHHS.

3 Buxoaom Bepcii .NET 2.0 (mpu6nm3zuo B 2005 p.), MoBa nporpaMyBaHHS

C# Oyna oHOBIEHA ISl MIATPUMKH YUCICHHMX HOBHUX (DYHKI[IOHAJIBHUX
MO>KJIMBOCTEN, HAHOUIBII 3HAYUMI 3 IKHX NIEpepaxoBaHl HUKYE:

MOXIIMBICTh CTBOPEHHSI y3araJlbHEHUX THUIIIB 1 Yy3arajdbHEHUX 4YJICHIB.
BukopucroByroun y3arajJbHEHHS, MOKHA CTBOPIOBAaTH JyKe €(PEKTUBHHH 1
Oe3leyHuii 0 THUINB KOJ, SIKHM BH3Ha4Yae Oe€3JdY 3allOBHIOBAYIB, IO
BKa3yIOThCS IM1]1 Yac B3a€MO/IIi 3 y3araJlbHEHUMU €JIeMEHTaMHU.
[linTpuMKa aHOHIMHHMX METO[IB, SIKI JIO3BOJIAIOTH HaJaBaTH BOYIOBaHY
(GYHKLIIO CKpPi3b, 1€ TOTPIOEH TUI JeJerara.
MoXIHMBICTh BU3HAUYCHHS €IMHOTO THUMY B JSKUIBKOX (aitmax komy (abo,
KO HEOOX1HO, Yy BHUIJISAAI TOAAHHA B IMaM'siTl) 3 BHKOPUCTAHHIM
KJIFOUOBOTO cJioBa partial.

Y Bepcii .NET 3.5 (mo Bwiimma npubiuzuo B 2008p.) B MOBY

nporpamyBanHs C# Oyma gomaHa goaaTkoBa (DYHKITIOHAJIBHICTh, BKITFOYAIOUH
TaKi 3aco0H.

[linTpumka ctporo TUMmizoBaHUX 3anuTiB (ToOTO LINQ), 3acTocoByBaHUX
JUJIS1 B3A€MO/I11 3 pI3HOMAHITHUMU (DOPMaMH TaHUX.

[TlinTprMKa aHOHIMHUX THITIB, SIKI JO3BOJISIFOTH MOJIENIOBATH (OpMy THIY, a
HE HOro MOBEIHKY.

MOXJIMBICTh ~ PO3IIMPEHHSI (PYHKIIOHAIBHOCTI ICHYIHOUOro Tumy (HE
CTBOPIOIOYM HOT0 MiKIACH) 3 BUKOPUCTAHHSAM PO3IIMPIOIOTH METOIIB.
BxirouenHs ynsimOpa-omnepaiiii (=>), ska I1e OUIbIle CIHPOIIye PoOoTy 3
tunamu aeierartis NET.

HoBuit cunTakcuc iHimamsanii 00'€KTiB, SKUH I03BOJISIE BCTaHOBIIOBATH
3HAQYCHHS BJIACTHBOCTEH I11]T YaC CTBOPEHHS 00'€KTa.
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Bepcis NET 4.0 (uitimia B 2010 p.) nonmopamna C# me psaom 3aco0iB, y
TOMY YHCJI 3a3HAYCHUMH HIDKYE.

— IlinTpuMka HEOOOB'I3KOBHUX IapaMeTpiB, a TAaKOK IMECHOBAaHHWX apryMEHTIB
Ha METOJIax.

— TliaTpuMKa TMHAMIYHOTO MONIYKY YWIEHIB Mij 4aC BUKOHAHHS Yepe3 KIII0YOBe
cinoBo dynamic. Ile 3abe3rneuye yHIBepCaIbHUN MIiAX1J J0 BUKIWUKY WICHIB
Ha JIOTY HE3aJeKHO BiJl 1HPPACTPYKTYpPH, 3a JOMOMOTOIO SIKOi BOHH OYJH
peamizoBani (COM, IronRuby, IronPython a6o ciyx6u pednekcii .NET).

— PobGota 3 y3araJlbHEHMMH THIAMU CTajia HabaraTo 3pO3yMUIIIIE,
BPaxOBYIOUHM MOXJIMBICTH JIETKOTO BiIOOpa)KEHHS y3arajdbHEHUX JaHUX Ha
yHiBepcanbHl  Kojekuii — System.Object depe3  KoBapiaHTHICTH 1
KOHTpaBapiaHTHICTb.

Bce ue migBoauth Hac 0 moTto4yHOi Bepcli C#, 110 BXOJAUTH 10 CKIaay
wiatdopmu NET 4.5.

VY it Bepcii C# 3'siBuiiacs mapa HOBUX KJIFOUOBHX CHIB (async 1 await), ki
3HAYHO CIPOIIYIOTh 0araTornoToyHe 1 ACMHXPOHHE MporpamyBaHHs. Ti, Komy
JIOBOJIUJIOCH TpaIfoBaTH 3 nonepeaHiMu Bepcisimu C #, MOXKYTb IPUTajaTH, 10
BUKJIMK METOJIIB 4e€pe3 BTOPUHHI MOTOKU BUMAaraB JOCUTb BEIUKOTO 00CATY
MaJI03pO3yMUIOTO KOy 1 BUKOpUCTaHHS pi3HUX npoctopiB iMeH .NET. 3aBusiku
ToMy, mo Tenep C# miATpUMYyE MOBHI KJIIOYOBI CJIOBa, SKI aBTOMAaTHYHO
BUPIIIYIOTH 111 3a7a4i, MPOIEC BUKJIUKY METO/IB aCHHXPOHHUM UYUHOM Mailke
HACTUIBKH X MIPOCTHM, SIK iX BUKJIUK B CHHXPOHHIN MaHepi.

BaxnuBo mnam'astatn, mo C# - 1€ HE €OUHA MOBA, Ky MOXE
BukopucroByBatucs st modynosu .NET -nonatkis. Cepenosuiiie Visual Studio
CIIOYATKy MPOIMOHYE 'SITh KEPOBaHUX MOB, a came - C#, Visual Basic, C++/CLlI,
JavaScript 1 F#.

Ha nmomaTox 1m0 kepoBaHMX MOB, IMPOIMOHOBaHMM Microsoft, iCHYIOTH
.NET-xomminsitopu, sixi mpusHadeni ais Mo Smalltalk, Ruby, Python, COBOL
1 Pascal (1 e maneko He MOBHUH NEPEiK).

Oznao 36ipox .NET

Sxa 6 moBa .NET nHe Oyna BuOpaHa s NpOrpaMyBaHHS, BaKJIMBO
po3ymiTH, mo xoua apiikoBi Moayil .NET wmatote Te x came (aiinose
PO3IIMPEHHS, K 1 HeKepoBaH1 JBiiikoBi komroHeHTH Windows (*. dll abo *.
€Xe), BHYTPIIIHLO BOHHU BJIAIITOBAaHI 30BCIM IO-1HIIOMY. 30Kpema, IBIMKOBI
moayiai .NET wmicTaTe He crieuudiuHi, a He3aleXH1 Bl MIaTGOPMU 1HCTPYKIIT
Ha npoMixkHOMY MoBoIO (Intermediate Language IL) i meTanani Tumis.

Komu ¢aitn *.dll a6o *.exe OyB cTtBOpeHmii 3a momomoror .NET-
KOMITUTATOPA, OTPUMAaHUMN BEJIMKHI ABIHKOBHI 00'€KT Ha3UBa€ThCs 301pKoto0. Ak
yKe 3ragyBanocs, 30ipka mictuth ko CIL, skuil KOHIENTyaJbHO CXOXHUU Ha
OaifT-konm Java TuUM, MO HE KOMIIIOETHCA B crenudiydi ais riaTdopMu
IHCTPYKIIIl A0 THUX TP, TIOKHU I1¢ HEe cTaHe a0COIIOTHO HEOOXigHUM. 3a3BHdaii "
abcomoTHa HeOOXIHICTh " HacTae TOAl, Koiu Ha O5ok iHcTpykiid CIL (Takuii
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K peaiizalfisi MeTOAy) BUPOOJSETHCA TOCHJIAHHS IS HOTO BUKOPUCTAHHS
BukonytounM cepenoBuiieM .NET. Kpim inctpykiii CIL 30ipku TakoK MiCTSTh
MeTajaHi, SKi JIeTaAIbHO OMHUCYIOTh XapaKTEPUCTUKHN KOKHOTO "TUITy" BCEpeanHi
nBifikoBoro Moxayis. Hampukman, skmo € kimac 3 iM’ssM SportsCar, MerajaHi
THUITY OMUCYIOTh TaKi JIeTai, sk 6a3oBuil kiac SportsCar, peanizoBani SportsCar
iHTepdeiicn (Ko €), a TaKOX IMOBHI ONMHUCH BCIX WICHIB, MIATPUMYBaHUX
SportsCar. Meranani .NET 3aBxau mnpenctaBistOTbCS BcepeauHl 301pKH 1
aBTOMAaTHYHO TEHEPYIOThCS KoMITuIsiTopoM BianoBiaHoi MoBu .NET. Hapermri,
kpiM 1HCTpykIid CIL 1 MeramaHux TUMiB, cami 301pKH TaKOXX OMUCYIOTHCS 3a
JIOTIOMOTOI0 METaJaHuX, sKi o(]imiiHO Ha3uBarOThbes MaHipecTom. ManidecT
MICTHTh 1H(OpPMAIlI0 TIPO MOTOYHY BEpCito 30ipKH, BIAOMOCTI MPO KYJILTYPY
(3acToCcOBYBaHi IS JIOKaji3amii CTPOKOBUX 1 TpadidHUX pecypciB) 1 CIHUCOK
MOCUJIaHb Ha BCl 30BHIMHI 30IpKH, SKI MNOTPIOHI [JI MOPaBUIBLHOTO
(yHKITIOHYBaHHS.

Biominnocmi misxe 36ipkamu, npocmopamu iMer ma munamu.

BaxnuBicTh 010J110TE€K KOy pO3YyMIi€ KOXKEH 3 HAac. [ '0JI0BHE MpU3HAYEHHS
0100TeK mIaThopMu - HaJlaBaTU PO3POOHHMKAM YITKO MEBHUI HAOip TOTOBOIO
KOLy Ui BHKOPHCTaHHA B CTBOpIOBaHHMX nojatkax. Opnak C# He
MOCTABJISIETHCS 3 SIKOIOCHh CHEIU(DIYHOIO IS MOBU 010110TEKOI0 KOy. 3aMiCTh
HOTO pO3poOHUKK HAa C# KOPUCTYIOTHbCS HEUTpaIbHUMU J0 MOB 010J10TEKaMu
NET. [ns miaTpuMKy BCiX TUIIB BeepeanHi 061610Tek 0a30BUX KJIaciB B Jo0pe
OpraHi3oBaHoMy BUIJIsAl B pamkax miaatgopmu .NET mmpoko 3acTocoByeTbCs
KOHIIETIIISI POCTOPY 1IMEH.

IIpocmip imen - 11e TpyIia CEMAaHTUYHO TOB'SI3aHUX THUIIB, SIKI MICTSTHCS B
OJIHIA a00 AEKIIbKOX MOB'I3aHMX OJMH 3 OJHMM 30ipkax. Hampukiaza, mpocTip
iMeH System.IO MICTUTBH THIH, 110 MalOTh BIJHOIIEHHS 10 (haiijIoBOro BBOJY-
BUBOJLy, IPOCTip iMeH System.Data - Tunu 1yist po6oTu 3 6a3amMu 1aHUX 1 T.J.

Jly’)ke BaKJIMBO PO3yMITH, 110 B OJHIN 30ipui (Hampukiana, mscorlib.dll)
MO>K€ MICTUTHUCS Oy/ib-SKa KUIbKICTh MPOCTOPIB IMEH, KOKHE 3 AKUX MOKE MaTH
Oyab-sike uncio TumiB. L{el IHCTpyMEeHT 103BOJIsA€ MeperiisaaaTi 301pKu, Ha SIKI €
MOCWJIAHHS B TIOTOYHOMY IPOEKTI, MPOCTOPY IMEH BCEPEAMHI OKpeMoi 301pKH,
TUIHA B KOHKPETHOMY MPOCTOPI IMEH1 Ta WICHH CHEIU(IYHOTO TUITY. 3BEPHIThH
yBary, mo 30ipka mscorlib.dll micTuTe 6e31i4 pi3HUX MPOCTOPIB IMEH (TaKUX 5K
System.lO), ko)xHe 3 IKUX Ma€ BJIACHI CEMaHTHYHO TIOB'I3aH1 THIH (HAPUKIIA],
BinaryReader).

['omoBHa pI3HUIA MK TaKUM IJIXOJAOM 1 CHEHU(IYHOI I MOBH
010J710TE€KOI0 MOJISITae y TOMY, 1110 Oy/Jb-siKa MOBa, OpiEHTOBaHa Ha BUKOHABYE
cepenopuiie .NET, BUKOPUCTOBYE Ti K caMi MPOCTOPHU IMEH 1 Ti K cami THUIIH.
Hanpuxknan, auxde HaBenaenuid koa nogatka "Hello World" na moBax C#, VB 1
C++/CLI B Jlicmuney 7.1.

[Iporpama "Hello World" na moBi C#.

using System;
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public class MyApp
{

static void Main ()

{

Console.WritelLine ("Hi from C#");
}
}

[Iporpama "Hello World" moBoro VB.

Imports System
Public Module MyApp
Sub Main ()
Console.WriteLine ("Hi1 from VB")
End Sub
End Module

[Tporpama "Hello World" na mosi C++/CLI

#include "stdafx.h"
using namespace System;
int main(array<System::String "> "args)
{
Console: :WriteLine (L"Hi from C++/CLI");
return 0;

}

3BepHITh yBary, IO B KOJI Ha KOXHIA MOBI 3aCTOCOBYETHCS Kiac
Console, Bu3HaueHuii B mpoctopi iMmeH System. KpiM 04eBUTHUX CUHTAKCUYHUX
BIJIMIHHOCTEH, Il TPH JOAATKHU BUTJIAJIAIOTH AY)KE CXOKHUM YHMHOM, SK (i13UYHO,
TakK 1 JIOT14HO.

3p03yMiJio, 1110 OCHOBHOIO METOI Oynb-sikoro po3pobnuka mis NET e
OCBO€HHS PI3HOMAHITTA THIIIB, IKI BU3HA4Y€HI B (YUCIEHHUX) MPOCTOpax iMEH
NET. Haii0unpm ¢pyHIaMEHTAIbHUM MPOCTIp 1IMEH, 3 SKOTO CJIiJl MOYMHATH,
Ha3zuBaeThesl System. Lle mpocTip iMeH Hajgae HaOlp KIIOUOBUX THIIB, sIKI OyIb
po3pobnuit s NET Oyne ekcrutyaTyBaTH 3HOBY 1 3HOBY. DakTUYHO
CTBOPEHHSI OyIb-SKOro (yHKUIOHAIBHOrO AojgaTka Ha C# HemoxnuBe 0e3
J0/IaBaHHs, B KpallHbOMY BHUIIQJKy, TMOCWJIAHHS Ha MPOCTIp IMeH System,
OCKIIbKM B HBOMY BH3HAUEHI BCl TOJOBHI THUNMHM JaHUX (HAMpPUKIAI,
System.Int32, System.String 1 T.1.). ¥V Tabmumi JI7.1 HaBemeHO KOPOTKHUI
CITUCOK JIesKHUX (ajie, 3BUYaifHo K, He BCiX) nmpocTopiB imeH .NET, 3rpynoBanux
Ha OCHOBI1 (PYHKITIOHAJIBHOCTI.

Tabnuys JI1.1- Jleaxi npocmopu imen 6 .NET

IIpocrip imen .NET \ Omnuc

198



2

System

Ycepenuni mpoctopy iMeH System MICTHUThCS
0e3J1i4 KOPUCHUX THIIIB, IPU3HAYECHUX Ui POOOTH
3  BHYIpIIHIMA  JaHWUMH, MaTeMaTHYHUMH
OOYMCIIEHHSIMU, TEHEPAIli€l0 BHUMAJKOBUX YHCEI,
3MIHHUMH CEPEIOBUINA 1 300pOM CMITTS, a TaKOX
psAI  4YacTo BUKOPHUCTOBYBAHHMX BUKIIOYCHH 1
aTpuOyTiB

System.Collections

System.Collections.Generic

i mpocropy  iMeH  BH3HA4YalOTh  HaOip
KOHTCHHEPHUX THIIB, a TaKOX 0a30Bi TUIHU 1
iHTepdeiicu, AK1 JI03BOJISIIOTh OynyBatu
HaJIAIITOBYBAHHI KOJIEKITIi

System.Data.Common

System.Data

System.Data.EntityClient

System.Data.SqlClient

i mnpocTtopu iMEH BUKOPUCTOBYIOTBCS — JUIS
B3aemoii 3 6azamu ganux yepes ADO .NET

System.lO

System.IO.Compression

System.lO.Ports

Ili mpocropy iMeH BH3HAYarOTh O€3JIi4 THIIIB,
MPU3HAYECHUX g poOOoTH 3 (ailloBUM BBOJOM-
BHUBOJIOM, CTUCHEHHSIM JJaHUX 1 HOPTaMH

System.Reflection

System.Reflection.Emit

[li mnpocropm IMEH BU3HAYAIOTh THIHU, SIKi
MIITPUMYIOTh ~ BUSBICHHS  THIIIB  IiJ  4ac
BHKOHAHHSI, @ TAKOX JIMHAMIYHE CTBOPCHHSI THITIB

System.Runtime.InteropServices

Ile mpocrip iMeH Hagae 3aco0u, IO JTO3BOJISIFOTH
turiam .NET B3aemoniatu 3 HEKEpOBAaHUM KOJIOM
(mampukinan, DLL - 6i6miorekamu Ha ocHOBI C i
cepsepamu COM) i HaBmaku

System.Drawing

System.Windows.Forms

I[i mpocropu 1IMEH BHM3HAYaKlOTh THUIIM, IO
3aCTOCOBYIOTBCS 11 MOOYIOBM  HACTUIBHHUX
OATKIB 3 BHUKOPHUCTaHHIM BUX1IHOT'O
iHCTpyMeHTanbHOro Habopy .NET misa ctBopeHHS
kopucryBanpkux iHTepdeiiciB (Windows Forms)

System.Windows

System.Windows.Controls

System.Windows.Shapes

[Ipocrip iMen System.Windows € KOpeHEBUM IS
NEKIJIbKOX MPOCTOPIB IMEH, SIKI MPEICTABIAIOThH
IHCTpyMEHTaNbHUM  Hablp  ans  moOyAoBH
KOPHUCTYBAILbKUX iHTepdeliciB Windows
Presentation Foundation (WPF)
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IIpooosocenns mabauys JI1.1- Jleaxi npocmopu imen 6 .NET (npodosoic.)

1 2
System.Linq Ili mpocropu IMEH BH3HAYalOTh THIH, IO
System.Xml.Linq 3aCTOCOBYIOTBCSL IMiJ] 4Yac TPOTrpaMyBaHHA 3
System.Data.DataSetExtensions Bukopucranssam API - intepdeiicy LINQ
System.Web Ile omne 3 OaraTbOX TMIPOCTOPIB IMEH, sKi
J03BOJISIIOTH OyyBaTH BeO-nogaTku ASP NET
System.ServiceModel Ile omHe 3 6aratbOX MPOCTOPIB IMEH, IO
BUKOPUCTOBYIOTBCS JIsi TIOOYAOBU PO3MOIIIEHUX
nomatkiB 3a gmomomororo APl — iHTepdeiicy
Windows Communication Foundation (WCF)
System.Workflow.Runtime Ile mBa 3 4YHCIACHHHX MPOCTOPIB IMEH, sKi
System.Workflow.Activities BU3HAYAIOTh THUIH, IO 3aCTOCOBYIOTHCSA IMpH

nmoOyJ0oBl JOJATKIB, IO MiATPUMYIOTH pPoOoUi
oTOKH, 3a noroMororo API-iatepdeiica Windows
Workflow Foundation (WF)

System.Threading Lle#t mpocTip iMEH BW3HAYa€ YMCICHHI THUIHU IS

System.Threading.Tasks no0y0BH 0araTomoTOYHHUX JIOJIATKIB, SKi MOKYTh
PO3NOIUIATH POOOYE HABAHTAXKEHHS 110 JIEKIIBKOX
IICHTPAIBHUX MPOIecopax

System.Security besneka € HEBiA'€MHOIO XapaKTEPUCTUKOIO CBITY
NET. V npocropax Ha3B, OB'I3aHUX 3 O€3MEKOI0,
MICTUTBCS  O€3J1Y  THUIIB, SKI JI03BOJISIOTH
MIpaIfroBaTH 3 Kpunrorpadiero i T.11.

System.Xml VY mpocTopax Ha3B, moB's3aHuX 3 XML, MicTATBCS
0araTo4mCIICHHI THWIM, BUKOPHUCTOBYBaHI IS
B3aemomii 3 XML -gaaumn

bynp-sxkuii  mpoctip 1MeH, BkiIageHud B Microsoft (Hanmpuknan,
Microsoft.CSharp, Microsoft.ManagementConsole, Microsoft. Win32), micTuth
TUIIW, SIKI BUKOPUCTOBYIOTCS JJIsi B3a€MOJIi 31 CIIyx)0amu, YHIKJIbHUMH IS
omepartiinoi cuctemu Windows. BpaxoByroun 11e, BU HE MOBUHHI MPUITYCKATH,
0 1[I TUMHA MOXYThb YCHIINTHO BUKOPHCTOBYBAaTHUCS B I1HIIMX OMNEpAIiitHUX
cuctemax, mo marpumyroTs .NET, Takux sk Mac OS X.

VYrumita ildasm.exe

VYrumita ildasm.exe (Intermediate Language Disassembler - qusacemOiep
MPOMIXKHOT MOBH), sika moctaBisgeTbcs B ckiami. NET Framework 4.5 SDK,
JT03BOJISIE 3aBAaHTAXUTH Oyab-sKy 30ipky. NET 1 BUBUMTH ii BMICT, BKIIIOUAIOUH
acowiiioanuii 3 Hewo manidect, CIL-kon 1 meranani tumiB. Lleil iHCTpyMeHT
JIO3BOJIIE TIporpaMicTam Oulblll JOKJIaAHO po3iopatucs, sk ix koxg C #
BioOpaxkaeThcss Ha CIL-KoJ, 1 B KIHLIIEBOMY MIJCYMKY JONOMAra€ 3po3yMITH
BHYTpIIIHIO MeXaHiKy pobotu mnatdpopmu NET. Xoya BHKOpHUCTaHHS
ildasm.exe 30BciM He O0O0OB'SI3KOBO IS TOTO, IIOO CTAaTH JOCBIIYECHUM
nporpamictom mius  NET, HacTiiiHO peKOMEeHAyeThCS dYac BiJ dYacy
3aCTOCOBYBATH II€H IHCTPYMEHT, 100 Kparie 3po3yMiTH, K Hanmucanui ko C#
BIMCYETHCS B KOHIIETIIT BUKOHABUOTO CEPEIOBUIIIA.
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[Ilo6 o3HafioMHUTHCS 13 YTHIITOK crodatky ctBopuMo mpoctuii .NET
nonatok. Jis mporo motpioHO 3amyctutu Visual Studio 1 cTBOpuTH MPOEKT, 5K
nmokazano Ha puc. JI7.1 (®aitn—Co3nare IIpoekT— YcTaHOBICHHBIC
[[Ta6nonbi— Visual C#—Windows— KoHconbHOE IPHIIOKEHHE).

Tenep ckomiroiiTe HaBeACHWI BUIIE JICTHHT Koy mporpamu HelloWorld
Ha C# 1 CKOMITUTIONTE TTporpamy

JHani ckopucraemoch ildasm.exe. {06 3amyctutu ytmmity ildasm.exe,
Bijikpuiite BikHO Developer Command Prompt (Komananuii psaok po3poOHuKa
— Iyck\Visual Studio\luctpymentn Visual Studio\ Komanmuuit psimok
po3poOHUKa), BBeAITh Y HhoMY ildasm 1 HaTucHiTh kiaBimy <Enter>. Ilicis
3amycky yTwiaitu ildasm.exe BuOepiTh myHKT MeHIO File — Open (®aiin —
Bigkputn) 1 mepedniTe 1m0 30ipKH, SKy MOTPIOHO IOCTITKYBaTH, B JaHOMY
BHIIQJKy — JO IIMOWHO CKOMIIJIbOBaHOI mporpamu. YTuiita ildasm.exe
MIPEJICTABISAE CTPYKTYpY OyaAb-iK0i 30ipKH B 3HAMOMOMY JI€PEBOBHIHOMY
dopmarti (puc. JI7.2).

Kpim po3Mimiennx B 30ipii OpOCTOPIB IMEH, THUIIB 1 YJIEHIB, YTUJIITa
ildasm.exe Takox mo3Boisge meperasaatd 1 CIL-1HCTpyKIli Il KOHKPETHOTO
YJIeHa. HAMpUKIIAJ, SKIIO ABIYl KJauqHyTH Ha MeTtoAl Main () y kiaci Program,
BiJKpHeThCs okpeme BikHO 3 CIL-komom nporo meroy (Pucynok JI17.3).

Jlictunr JI7.2. - Kon kanbkynsaropa Ha MoBi C#

// Kmacc Calc.cs
using System;
namespace CalculatorExample
{
// OTOT KJIaCC COINEPXUT TOUKY BXOIa IIPUJIOXKEHMUS .
class Program
{
static void Main ()
{
Calc ¢ = new Calc () ;
int ans = c.Add (10, 84);
Console.WriteLine("10 + 84 is {0}.11, ans");
// OxmmaTb HaxaTusa MOJIb30BaTeJieM kKijaBumy <Enter> nepen
BEIXOIIOM.
Console.ReadLine () ;
}
}
// Kanbxymnarop Ha C#.
class Calc

{
public int Add(int x, int vy)
{ return x + vy; }

}
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' Knacc Calc.vb
Imports System

Jlictunr JI7.3. - Kox kanbkynsaTopa Ha MoBi VB

'"Monmysp" VB — »TO KJjlacC, KOTOPEHIM
' COmepXMT TOJIBKO CTATHUUECKME UJIeHH.

Module Modulel
Sub Main ()

Dim ¢ As New Calc

Dim ans
Console
Console
End Sub
End Module
Class Calc

Public Function Add(ByVal x As Integer,

Integer

As Integer = c.Add (10, 84)
.WriteLine ("10 + 84 is {0}.", ans)
.ReadLine ()

Return x + vy
End Function

ByVal y As Integer)

As

End Class
Bid1ioTexka 0a30BHX KJIacie

API-iatepdeiicH 114 CTBOpEeH- API-inTepdeiicn
Toctymgo| |HA TpadQidHHX KODHCTYBATh-| | Besmexa 119 BimgaTeHo
0as DaHHX | |HHOBKHX 1HTepdeHciB HAacTLIb- poboTH

HHX JIOJIaTKIB
Baratomoro4na DalnoBHH API-inTepdeiicu .

ob6pobka BX1]/BHXI1]T U BeO-TI0aTKIB Ta 1Hm

3ara;JsHOMOEBHE BHKOHYVIOTIe cepesopHme (CLR)

3arameHa cHeTeMa THIIEB (CTS)

3ararpHOMOBHa crenHpikamis (CLS)

Pucynok JI7.1. Bimnomenns mix CLR, CTS, CLS 1

010110TEKaMHU 0A30BUX KJIACiB
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ITowatrkoBui
(BuxiaHHE) KOI

ua C#

ITogaTkoBHH

Y

Kouminarop C#

(BuXigHHE) KOO
Ha Perl NET .

TTouaTkoBHH

Y

Koumminarop Perl. NET

KOJ Ha
COBOL .NET?

ITogaTkoBHH
(BEX1OHHH) KOI

Y

Komminarop COBOL.NET

ua C++/CLI
&

Kommimsrop C++/CLI

\

IncTpyrmii IL
Ta MeTAJaHi

(*.dll 4m *.exe)

J

Pucynox JI7.2. Bei NET xomninsitopu reHepyroTsh iHCTpyKIi IL Ta MeTanani

StartPage  ObjectBrowser ® X |
Browse: NET Framework 8.5

b *® Microsoft.VisuslC STLCLR

4 =W mscorlib

b
b

AT VY YV VYV VYR YW

{} Mhcrosoft.Win32

{} Microsoft Win32.SafeHandles

{} System :

{} System Collections

{} System Coltections.Concurrent
{} System.Collections.Generic

{} System.Collections.ObjectModet
{) System.Configuration.Assemblies
{} System.Deployment.internal

{} System.Diagnostics

{} System.Diagnaestics.Codefnalysis
{} System.Diagnostics.Contracts

{} System.Diagnostics,Contracts.Internat
{} System.Diagnostics.SymbolStore

{} System.Diagnostics.Tracing

{} System.Globalization

{} SystemlO

@] 8iroryReader

b % BinaryWriter

b #3 BufferedStream

b #z Directory

b #3 Directorylnfo

Pucynox JI7.3. 36ipka Moxke MaTu Oy/ib-SIKy KIJIbKICTh IPOCTOPIB IMEH.

b ‘l: DirectoryNotFoundException

v

B Closef}

® Dispose{)

@, Disposetbool)

. FillBuffer(int)

9 PeekCharl)

® Read()

© Readibyte] ], int, int}
B Read{char] ], int, int}
&, Read?BitEncodedint(}
© ReadBoolean(}

B ReadByte(]

B ReadBytesiint}

B ReadChar{}

ESE ReadChars{int)

_public class BinaryReader

Member of System IO

Summary:
. Reads primitive data types as binary

values in a specific encoding.

3
© BinaryReader(System 0. Stream)
® BinaryReader(System JO.Stream, System,
® BinaryReader(System Q. Stream, System '

AL b - 5 P PO B
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OTKPBITE NPOEKT... Mpumepst
OTKpBITL U3 cucTembl Y | | g
BEPCHAMM...
Cinderella - Shake Me - Radio ROKS - M
MocneaHue
ConsoleApplicationl
1000
firststeps
I uEﬂKHMTeﬂECb& 1A NoWcka WabncHoE B MHTEEHHE‘
Wus: ConsoleApplication]
- | € oumocn | ¢
Pacnonoxenme: ‘D:\Prujacts\t\mus\ -‘ [ 0B30p.. ]
Onucanne
Vs pewenig: ConsoleApplicationl Co3aaTs KaTANOT ANA pELLEHNA

[] Aobaswrs 8 cucremy ynpasnenns sepcumm

Crincok ownbox oY TR Otospesarent pewermii

Pucynok JI7.4. CtBopenns npoekty y Visual Studio

F DAPNTUNDiplom\PozspoBka komnaekcy nabop.. = Cl = |

®aiin  Bug Cnpaexa

B4 iPNTUDiplom’Pozpobika komnnekcy nabopatopHux: pobiT 5 gMcumnn
i b MANIFEST

=~ Myapp

b .class public auto ansi beforefigldinit
W ctor :ovoid()

Main : woidi)

1 | n | 3
\assenbly Consolefpplicationl -
swer 10000 -
q 3
A A

Pucynox JI7.5. Ytumita ildasm.exe 103Bossie 6aunTi po3MiIeH1
Bcepenuni 30ipku .NET xox CIL, manidecT 1 MmeTagani TUITIB
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SohkowdpE

j? MyApp:Main : void() = | B |-

Hagitn  Haitk ganee

-method private hidebysig static void Hain({) cil managed

{
-entrypoint
/7 Pasmep kona: 13 (8xd)
.maxstack 8
IL_0000: nop
IL_00e1: 1ldstr “"Hi from CH#"
IL_B@@6: call void [mscorlib]System.Console::WriteLine(string)
IL_B888b: nop
IL_B88c: ret

¥ // end of method HyApp::HMain

Pucynok JI7.6. Ilepernsn CIL-kony nist Metony

3micm 38imy

Merta po6oTH.
Beenennsi.
[Iporpamuo-amapatHi 3aco0u, BUKOPUCTOBYBaHI MPHU BUKOHAHHI POOOTH.
OcHoBHa yacTHHA (OMUC caMoi poOOTH).
BucHoBku.
Cnucok BUKOPUCTOBYBAHOI JITEPATYPH.
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JIABOPATOPHA POBOTA Ne 8
«CTBOPEHHHA ITPOCTOI'O MEPEKEBOI'O 1OJATKY 3
BUKOPUCTAHHAM TEXHOJIOI'Il .NET»

Mema pob6omu: CTBOPUTH MPOCTUN MEpEKeBUi momaTok Ha MoBi C# i
MpoaHaIizyBaTH Horo Oy0By.

£ Bumoau 0o pesynibmamis 6uKoHanHs 1a60pamopHoi pobomu:

1.BUBYMTH IPOTNIOHOBAHUHN TEOPETUUHUI MaTepiall.
2.CtBoputu mpoektd y Visual Studio Ha moBi C#, BHUKOPHUCTOBYIOYH
HaBeJCHI B METOJMYHMX MaTepianax JICTHHT KOJy KIIEHTCHKOTO 1
CEPBEPHOrO JIOATKIB.
3.IlpoananizyBaTi BUXIJIHUNA KOJ, BU3HAYUTH MPU3HAYECHHS 3aCTOCOBAHUX
MIPOCTOPIB IMEH B JI0J]aTKaXx 1 3alIOBHUTH TaOJIUIIIO
Tabnuys JI8.1 - Ilpocmopu imen

Neni/m IpocTip iMmen Ipu3HayeHHs

1. System Ycepenuni mnpoctopy imMeH System MICTHTbCS —0e3mid
KOPUCHHUX THUIMIB, MPU3HAYCHUX JJIs1 POOOTH 3 BHYTPIIIHIMU
JAHUMH{, MaTEeMaTHYHUMH OOYHCIICHHSMH, TeHepalli€ero
BUIIAJIKOBUX YHCEII, SMIHHIMH CEPEIOBHUIIA 1 300pPOM CMITTH,
a TaKOX PsJI YacTO BHUKOPHCTOBYBAaHHMX BHKIIIOYCHb 1
aTpuOyTiB

4.Bu3HaYnTH MpHU3HAYCHHS 3aCTOCOBAHUX KJIACIB 1 MPOCTOPH iMEH, J0 SKHX
BOHU HAJIC)KaTh. 3alIOBHUTHU TaOJIHUIIIO.
Tabnuys JI8.2- 3acmocosani knacu

Neni/n Kuac IIpocrip imen Ilpu3HayeHHs
1. IPHostENtry System .NET.IPHostEntry Hanmae xmac koHTelHepiB
JUTSL BIIOMOCTEH TIPO ajpecy
Be0-By37a.

5.PeamizyBatn OOMIH JIOBUIBHUMH ITOBIJIOMJICHHSMH MDK KIIIEHTOM 1
CepBEpPOM TI0 Uep3i.

Memoouuni exazisxku.

JlabopaTopHa poboTta cnpsimoBaHa Ha (OpMyBaHHS HABUYOK POOOTH 3
texHonoriero .NET, moBoro C# Ta TOKyMEHTAITI€10.

Teopemuuni gioomocmi

IIpocmip imen

VY nporpamyBanni Ha C# mpocTopu iMEH BUKOPUCTOBYIOTHCS 3 MOBHUM
HABAHTAXKEHHAM B JBOX Hampsimkax. [lo-nepie, miuatdpopma .NET Framework
BUKOPUCTOBYE TIPOCTOpPH 1IMEH /i opradizauii OuibimocTti knaciB. Lle
BUKOHYETBCS HACTYITHUM YHHOM.
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System.Console.WriteLine ("Hello World!");

System - ne mpocrip imeH, a Console - kinac B HboMy. Bukopucranus
KJIFOYOBOTO CJIOBA USINg MOKE€ CKacyBaTH HEOOXIJHICTh IMOBHOTO 1MEHI, SK
MOKa3aHO B HACTYITHOMY ITPUKJIAII.

using System;
Console.WritelLine ( "Hello" ) ;
Console.WritelLine ( "World !'M)

[lo-mpyre, oOroJjomeHHs BJIACHOTO MPOCTOPY IMEH JOMOMOXE B
yIOpaBiHHI 00JacTi0O Jii IMEH KjaciB 1 METOJIB Y BEIMKHX IPOTPaMHHUX
npoekTax. [l OroJomeHHs MPOCTOPY iIMEH CKOPUCTAMTECS KIFOYOBUM CIIOBOM
namespace, siK TOKa3aHo B HACTYITHOMY TIPUKJIaII.

namespace SampleNamespace

{

class SampleClass

{
public void SampleMethod ()

{

System.Console.WriteLine (
"SampleMethod inside SampleNamespace") ;

[IpocTopy IMEH MarOTh TaKl BIACTUBOCTI:

— Opranizailisi BEIMKUX IPOEKTIB IO CTBOPEHHIO KOJTY.

— Jlns1 X mojiiny BUKOPUCTOBYIOTHCS OrepaTop.(Touka).

— JlupexTuBa using BUKJIIOYA€ BUMOTY Ha BKa31BKY IMEH1 MPOCTOPY IMEH MJis
KOKHOT'O KJIacy.

— TIlpoctip Ha3B global € kopeHeBUM MpPOCTOPOM IMEH: global::System
3apxau Oyzae mocwinatvcs Ha mpoctip iMeH miargopmu NET Framework
System.

[ToOynoBa MepekeBOro 10AaTKy

[ToObynyemo 3aBepiieHMid TOMATOK, IO BKJIIOYAE KIIEHT 1 CEpBep.
CriouaTky KOHCTPYHOEMO Ha TMOTOKOBUX cokerax TCP cepBep, a moTiMm
KITIIEHTCHKY MPOTPaMy JJIsi TECTYBaHHS HAIIOTO CepBepa.

Cepeep TCP

Hacrynna mnporpama cTBOprOE cepBep, SKUH OTPUMYE 3alUTH Ha
3'enHaHHs Bij KiieHTIB. CepBep MoOyIOBaHUN CHUHXPOHHO, OT)KE, BUKOHAHHS
MOTOKY OJIOKYEThCS, TTIOKA CEPBEP HE JIaCTh 3rOAU Ha 3'€IHAHHS 3 KJi€HTOM. L[5
nporpaMa JI€MOHCTPY€E TMPOCTUNA CepBep, IO BIANOBIAAE KiieHTy. KirieHT
3aBepllye 3'€IHAHHS, BIANPABIAIOYN cepBepy nosigomieHHs <TheEnd>
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Jlictunr JI8.4. - CepBepHUil 1ogaTOK
using System;
using System.Text;
using System.NET;
using System.NET.Sockets;

namespace Server
{
class Program
{
static void Main(string[] args)
{
// YcTaHaBIMBaeM IOJIS COKEeTa JIOKAJIbHYH KOHEUHYID TOUKY
IPHostEntry ipHost = Dns.GetHostEntry("localhost");
IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, 11000);

Socket sListener = new Socket (ipAddr.AddressFamily,
SocketType.Stream, ProtocolType.Tcp):
try

{

sListener.Bind (ipEndPoint) ;
sListener.Listen (10);

// HaumHaem cCJymaTb COeIMHEHUS
while (true)

{

Console.WritelLine ("Oxmmaem coenuHeHue uyepez nopr {0}V,
ipEndPoint) ;

// TlpoTpaMMa MNpPMOCTaHaBJIMBAETCS, OXMUIAS BXOIAlNlee COeIMHEeHUE
Socket handler = sListener.Accept();

string data = null;
// MBI HDOXOalMChb KJIMEeHTa, [ETapleloCcd C HaMM COeOMHUTLCH
byte[] bytes = new byte[1024];
int bytesRec = handler.Receive (bytes);
data += Encoding.UTF8.GetString (bytes, 0, bytesRec);
// TlokaswBaeM OaHHBE Ha KOHCOJM

Console.Write ("MlosmyuyeHHEM TexkcT: " + data + "\n\n");

// OTmpaByiseM OTBET KJIMEHTY

string reply = "Cnnacubo 3a 3anpoc B " +
data.Length.ToString () + " cumBoJOB";

byte[] msg = Encoding.UTF8.GetBytes (reply);
handler.Send (msqg) ;
if (data.IndexOf ("<TheEnd>") > -1)
{
Console.WriteLine ("Ceprep 3aBEePIINII coenvHeHUe c
kJameHToM. ") ;
break;

}
handler.Shutdown (SocketShutdown.Both) ;

handler.Close () ;
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Jlictunr JI8.4. - CepBepHHil 1oAaTOK (MPOIOBK.)

catch (Exception ex)

{

Console.WriteLine (ex.ToString());

}
finally

{

Console.ReadLine () ;

}

PosrnsHeMo cTpykTypy JaHOi MPOrpaMHu.

[lepmnii KpoK Mosirae y BCTAHOBIICHHI JUISI COKETa JIOKAJIbHOI KiHIIEBOI
Touku. [lepmr HDX BIOKpUBATH COKET HJsi OYIKyBaHHS 3'€HaHb, MOTPIOHO
MIJTOTYBaTH JIJIs HBOTO aJIpecy JIOKAJIbHOI KIHIIEBOI TOYKU. YHIKalIbHa ajpeca
st oociyroByBanns TCP/IP BuzHauaeTscsi komoOiHarieo [P-aapecu xocra 3
HOMEPOM TOPTYy OOCITYyroByBaHHS, SKHUM CTBOPIOE KIHIIEBY TOYKY IS
00CITyroByBaHHS.

Knac Dns nHagmae Meroau, siki MOBEPTAIOTh 1H(POPMAIIIIO PO MEPEKEB1
aJpecy, IO MIATPUMYE MPUCTPIN B JOKaJIbHIA Mepexi. SKIo y mpucTpoi
JIOKaIbHOI Mepexi € Oulbllie OJHIEl MepexeBoi aapecu, kiaac Dns moseprae
iH(opMallito Mpo BCi MEPEXKEBI aJIpecH, 1 JOAATOK MOBUHEH BUOpATH 3 MacUBY
BIIMOBIAHY aJipecy AJisi 00CITyrOBYBaHHS.

CrBopumo IPEndPoint anisa cepsepa, komOinyroun nepury [P-aapeca xoct-
KoMM'toTepa, oTpumanuii Bijg metoay Dns.Resolve (), 3 Homepom nopry :

IPHostEntry ipHost = Dns.GetHostEntry("localhost") ;
IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, 11000);

Tyt knac IPEndPoint npencrasinsie localhost Ha mopty 11000. Jani HoBUM
eK3eMIUIIpOM kiacy Socket CTBOprOEMO MOTOKOBUM COKeT. BcTaHOBUBIIM
JIOKaJIbHY KIHIIEBY TOUYKY JJI OUIKYBAaHHS 3'€lHaHb, MOXHA CTBOPUTU COKET:

Socket sListener = new Socket (ipAddr.AddressFamily,
SocketType.Stream, ProtocolType.Tcp):

ITepepaxyBannst AddressFamily Bkasye cxemu azapecairii, ki €K3eMILISP
kiacy Socket Mo)ke BUKOPUCTOBYBATHU JIJIsl TO3BOJTY aIPECH.
V¥ napametpi SocketType pospizustorbest coketu TCP 1 UDP. V HbOoMy
MO>HA BU3HAYWUTU B TOMY YHUCJI1 TaKi 3HAYCHHS:
e Dgram - miarpumye neitarpamu. 3HaueHHs Dgram Bumarae
Bkazatn Udp mis tumy mportokoay i1 InterNetwork B mapamerpi
cIMeicTBa aapec.
e Raw — miaTpumMye 10CTym 10 6a30BOT0 TPAHCIIOPTHOTO MPOTOKOJTY.
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e Stream - miaTpHMYy€ IMOTOKOBI COKETH. 3HAYCHHS Stream Bumarae
BKazaTu [CpP ISl TUITY IPOTOKOITY.

TpeTiit 1 ocTaHHIM napaMeTp BU3HAYA€ THUII MPOTOKOIY, HEOOXITHUM JIJIs
cokera. Y mapamerpi ProtocolType MokHa BKa3zaTW HACTYIHI HaWOUIbII
Ba)KJIMBI 3HaueHHs - Tcp, Udp, Ip, Raw.

HactymHuM kpokoM Mae OyTH TpHU3HAYEHHS COKETa 3a JOMOMOTOI0
Metrony Bind(). Komu cokeT BiKpUBA€TbCS KOHCTPYKTOPOM, HOMY HeE
NPU3HAYAETRCS 1M'S, a TITBKUA PE3EPBYETHCS neckpunTop. st mpuzHadeHHS
IMEH1 COKeTy cepBepa BUKIMKaeThbcs meToa Bind(). II[o6 coker kiieHTa Mir
inenTudikyBaTn notokoBuii cokeT TCP, cepBepHa mporpama moBWHHA JaTH 1M'S
CBOIH COKETY:

sListener.Bind ( ipEndPoint ) ;

Meron Bind() mnoB'si3ye cokeT 3 JIOKaJbHOK KIHIIEBOIO TOYKOIO.
Buxnukatu meron Bind() tpeba n0 Oynb-sikux crnpo0 3BEpHEHHS 10 METO/IIB
Listen() 1 Accept().

Temnep, CTBOPHUBIIIN COKET 1 3B'SI3aBIIN 3 HUM 1M'sl, MOJKHA CIIYXaTH BX1JHI
MOBIJIOMJICHHSI, CKOpPUCTAaBIIUCh MeToJI0M Listen(). Y cTaHi mpociiyXOBYyBaHHS
COKeT Oyjie OUIKYyBaTH BXOJSTh CIPOOU 3'€THAHHS:

sListener.Listen (10);

VY mapametpi BuzHauaetbes 3aaiun (backlog), sikuii Bkazye MakcUMajbHE
YUCIO 3'€JHaHb, 1110 OYIKYIOTh OOpOOKH B 4ep3l. Y HaBEeI€HOMY KO/l 3HAYECHHS
napaMeTpa JIOIMyCcKae HaKOTMYEHHS B 4ep3i 10 JECATH 3’ € THAHHSL.

VY crani npociayxoByBaHHsS Tpeba OyTH rOTOBUM JIaTH 3roAy Ha 3'€THaHHS
3 KJIIEHTOM, JIJIS YOTO BUKOPUCTOBYEThCS MeTo 7 Accept(). 3a 10MOMOTOI0 I[bOTO
METOJIy BHUXOJWTH 3'€HAHHS KIII€HTA 1 3aBEPUIYETHCS BCTAHOBIEHHS 3B'SA3KY
IMeH KJieHTa 1 cepBepa. Meron Accept() OJ0Kye MOTIK BUKIMKAE MPOTPaMU 10
HAIXOJKEHHS 3'€ THaHHS.

Meron Accept() BUTATYE 3 4eprd YeKarOTh 3aMWTIB MEPIIN 3amuT Ha
3'€THaHHSA 1 CTBOPIOE MJisi MOrOo OOpOOKM HOBMM COKET. XOo4ya HOBUU COKET
CTBOPEHUI, IEPBICHUI COKET MPOJOBKYE CIyXaTH 1 MOXKE BUKOPUCTOBYBATHUCS 3
0araTormoToKOBOK 00POOKOIO JIJIs MPUHOMY JACKIIBKOX 3aIIUTIB Ha 3'€THAHHS BiJl
kiieHTiB. Histkuii cepBepHUil 101aTOK HE TOBUHHO 3aKPUBATH MPOCITYXOBYIOUHIA
cokeT. BiH TIOBMHEH TMPOMOBXKYBAaTH TMpPAIOBATH TIOPST 3 COKETAMH,
CTBOpEHUMH MeTo0M Accept() AJit 00pOOKM BX1JHUX 3aIUTIB KIIIE€HTIB.

while (true)

{

Console.WriteLine ("Ouikyemo 3'enoHaHHA yepes IopT {o",
ipEndPoint) ;

// TporpamMa NpuUlYyNMHSAETHLCH, OUlKkyluM BximHe 3'eIHAHHS

Socket handler = sListener.Accept();
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K TINBKM KJIEHT 1 CEpBEpP BCTAHOBUJIM MDK COOOIO 3'€THAHHS, MOXKHA
BIJIIPABJISITH 1 OTPUMYBATH TMOB1IOMJICHHS, BUKOPUCTOBYIOYM MeTtoau Send() 1
Receive() knacy Socket.

Merox Send() 3ammcye BUXiJHI JaHI COKETy, 3 SKHUM BCTaHOBJICHO
s'emnanHa. Meton Receive() 3umTye BXigHI MaHi B MOTOKOBUU cokeT. [lpwu
BUKOPUCTaHHI cHUCTeMH, 3acHoBaHOi Ha TCP, mepen BHKOHaHHSM METOIB
Send() 1 Receive() Mixk cokeraMM NHOBHHHO OyTH BCTAaHOBJICHE 3'€JIHAHHSI.
TouHnii TPOTOKOA MK JBOMa B3aEMOJIIOUUMH CYTHOCTSIMH Ma€ OyTH
BU3HAYCHHUM 3aBYaCHO, 100 KIIIEHTCHKE 1 CEpBEPHE MOAATKH HE OJOKYBaIH
OJIMH OJTHOTO, HE 3HAIOYH, XTO TIOBUHEH BiJIITPABUTH CBOI JIaHi MEPIIOTO.

Konu oOMiH JaHUMM MK CEpBEPOM 1 KJIIIEHTOM 3aBEPIIYETHCS, TOTPIOHO
3aKpUTH 3'eHaHHS BUKOpucTOBYIoun MeTou Shutdown() 1 Close():

handler.Shutdown (SocketShutdown.Both) ;
handler.Close () ;

SocketShutdown - 1e mepepaxyHOK, IO MICTHUTh TpPU 3HAYEHHS IS
3ynuHkM: Both - 3ynuHse BignpaBKy Ta OTpUMaHHS JJaHUX COKETOM, Receive -
3YNUHSAE OTPUMaHHS JaHUX cokeToM 1 Send - 3ynuHsE€ BIANPABKU JaHUX
COKETOM.

Coker 3akpuBaeTbcsi npu BUKIHKY Metony Close(), skuii Takox
BCTaHOBIIOE y BiacTuBocTi Connected cokera 3HaueHHs false.

Knienm na TCP

OyHKINi, SKI BUKOPUCTOBYIOTHCS JUIsl CTBOPEHHS MPOTPAMU-KIIIEHTA,
OUTbLI-EHII ~ HaraayloTh CepBEepHUl gonmatok. Sk 1 i cepsepa,
BUKOPUCTOBYIOTHCSI T1 K METOJM JJIsl BU3HAUCHHS KIHIIEBOI TOYKH, CTBOPEHHS
€K3EMIUISIpA COKETa, BIANPABKM Ta OTPUMAHHS [AaHUX 1 3aKPUTTS COKETa.
€aunuii HoBUi MeTol - MeTo Connect(), BAKOPUCTOBYEThHCS ISl 3'€IHAHHS 3
B1JIJTAJICHUM CEPBEPOM.

Jlictuar JI8.5. - KimenTcpkuii 101aTOK
using System;
using System.Text;

using System.NET;
using System.NET.Sockets;

namespace Client

{

class Program
{
static void Main(string[] args)
{
try
{
SendMessageFromSocket (11000) ;

}

catch (Exception ex)
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Jlictunr JI8.5. - KnienTchkuii qomaTox (3aKiHd.)
{
Console.WriteLine (ex.ToString());
}
finally
{
Console.ReadLine () ;
}
}
static void SendMessageFromSocket (int port)
{
// Bybep oS BXOOAIMX IAHHBIX
byte[] bytes = new byte[1024];
// CoemmHsaeMcs C yIOAJI€HHBIM YCTPOMCTBOM
// YcTaHaBaMBaeM yIOAJIEHHYK TOUKY IJIS COKeTa
IPHostEntry ipHost = Dns.GetHostEntry("192.168.1.159");
IPAddress ipAddr = ipHost.AddressList[0];
IPEndPoint ipEndPoint = new IPEndPoint (ipAddr, port);
Socket sender = new Socket (ipAddr.AddressFamily,
SocketType.Stream, ProtocolType.Tcp):

// CoemmMHAEeM COKeT C yIaJIeHHOM TOUKOM
sender.Connect (ipEndPoint) ;

Console.Write ("BBeauTe coobmeHue: ");

string message = Console.ReadLine ()
Console.WritelLine ("CokerT coenmMHsaAeTCs e} {0} ",
sender.RemoteEndPoint.ToString()) ;

byte[] msg = Encoding.UTF8.GetBytes (message) ;
// OTnpaBjigeM OaHHLHE Uepes COKeT
int bytesSent = sender.Send (msg) ;

// TlomyyaeM OTBET OT cepBepa
int bytesRec = sender.Receive (bytes);

Console.WriteLine ("\nOTBeT oT cepgBepa: {0}\n\n",
Encoding.UTF8.GetString (bytes, 0, bytesRec));

// VcrionbzyeM PEeKYPCUIO s HEeOIOHOKPAaTHOT'O BBIBOBA
SendMessageFromSocket ()
if (message.IndexOf ("<TheEnd>") == -1)
SendMessageFromSocket (port) ;

// OcBobBoxmaeM COKeT

sender.Shutdown (SocketShutdown.Both) ;
sender.Close () ;
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NogahkwdE

3micm 36imy

Merta pobotu.

Beenenns.

[Iporpamuo-amapatHi 3aco0u, BUKOPUCTOBYBaHI MPHU BUKOHAHHI POOOTH.
3anoBHEH1 TaOIHIII.

OcHoBHa yacTHHA (OITUC POOOTH).

BucHoBku.

Cnucok BUKOPUCTAHOI JIITEPATypH.
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OCHOBHI HOHATTSA TA O3BHAYEHHSA

TexnoJioriss mnporpamMyBaHHsi — CYKYIHICTB METOMIB 1 3aco0iB, sKi
3aCTOCOBYIOTBCS y MTPOILIECi PO3POOKH MPOTrPaMHOTO 3a0€3MEUECHHS.

IIporpama (program, routine) — BHOpPSJIKOBaHA TMOCIIJOBHICT KOMaH]I
(1HCTpPYKIIii) KOMIT FOTepa ISl pO3B’sI3aHHS 3a71a4i.

IIporpamue 3ade3mevyenns: (Software) — cykymHicTh mporpaM oOpOOKH JaHHUX
Ta HEOOX1AHUX JJIA 1X eKCIUTyaTarlii JOKYMEHTIB.

3amaua (problem, task) — mpoGiiema, siky HEOOXIHO pO3B’sI3aTH.

Honarox (application) — mnporpamMHa peamizaiiss po3B’sA3Ky 3agadi  Ha
KOMIT FOTepl.

TepMiH «3amada» B MpOrpaMyBaHHI 03HAYA€ OJUHHUIIO POOOTH OOUHCITFOBAILHOI
CHCTEMHU, SIKa BUMAarae 00YrCIIOBAIBHUX PECYPCiB (MPOIIECOPHOTO Yacy,
mam’siTi).

[Iporiec cTBOpEHHS IIPOTrpaM MOKHA MPEICTABUTH K MOCTIAOBHICTh HACTYITHHUX
TIH:

1) mocTanoBKa 3ajaui;

2) anropuTMi3allis po3B’ 3Ky 3a/1aul;

3) mporpamMmyBaHHS.

IMocranoBka 3amaui (problem definition) — ne Toune dopmymtoBaHHS
PO3B’S3KY 3a7a4l Ha KOMIT FOTEpi 3 OMKUCOM BX1JTHOT Ta BUX1IHOI 1H(OpMaIri.

AJITOPUTM — CHUCTEMa YITKO CPOPMYJIbOBAHMX MPaBWJ, SKa BHU3HAYAE TPOIIEC
MEPETBOPEHHSA JOMYCTUMUX TOYATKOBUX JaHMX (BXiAHOI 1H(opmarii) vy
OaxxaHuil pe3ynbTaT (BUXIIHY 1H(MOpPMAIIiI0) 32 CKIHUEHY KUTBKICTh KPOKIB.

IIporpamyBanusi (programming) — TEOpeTHYHA 1 MPaKTHUYHA MiSUTLHICTD,
OB’ s13aHa 31 CTBOPCHHSIM TIPOTPaM.

[To BigHOWIEHHO 110 113 kopucTyBaui IIK qiasThCs HA HACTYIHI TPYIIN:

1) cucteMHi TporpaMiCTH. 3aliMalOThCS PO3POOKOI0, EKCIUTyaTalll€ro 1
CYIIPOBO/KCHHSM CHCTEMHOTO IMPOTPaMHOTO 3a0e3TICUCHHST;

2) mpukiagHl nporpaMmicTd. BUKOHYIOTH po3poOKy 1 BIIIAAKY IMporpam AJis
PO3B’sA3aHHS PI3HUX MPUKIATHUX 33]a4;

3) KiHIIEB1 KOPUCTYyBadi. MaroTh €IeMEHTapHI HABUKU POOOTH 3 KOMIT IOTEPOM 1
MPUKJIATHIMH TIPOTPaMaMH, SIKi BUKOPUCTOBYIOTh;

4) anMiHicTpaTopu Mepexi. BimoBigatoTh 3a poOOTY 0O0UUCTIOBATIEHUX MEPEK;
5) aamiHicTparopu 6a3 mgaHuX. 3a0e3MeuyloTh OpraHizamiiiHy MiATPUMKY 0a3

JTaHUX.
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CynpoBo:KeHHsI MPOrpaMM — TIATPUMKA TPae3aaTHOCTI TPOrpamMu, Mmepexis
Ha i1 HOBI Bepcii, BHECEHHS 3MiH, BUIIPABJICHHS TTOMIJIOK 1 T.J.

OCHOBHI XapaKTepUCTUKHU MPOrpam:

1) anropuTMivyHa CKJIQHICTD;

2) cknaa pyHkuii 0Opoku 1HPOpMAIii;

3) 00’em ¢aliniB, sIKI BAKOPUCTOBYIOTHCS ITPOTPaAMOI0;

4) Bumoru 5o omnepauiitHoi cuctemu (OC) 1 70 TeXHIYHUX 3ac001B 00pOOKH, Y

TOMY 4HCIl 00’ €M JUCKOBOI ITaM’ATi, PO3MIip ONEPATUBHOI IMaM’sATi IS 3aIyCKY
nporpamu, Tum mnpoiecopa, Bepcisi OC, HasgBHICT, OOYUCITIOBAIBLHOT MEPEXKI 1

T.J.
IHoxka3HMKHN AKOCTI MpOrpamMm:

1) MOOIIBHICTh — HE3aJICKHICTh B1JI TEXHIYHOTO KOMILICKCY CHUCTEMH OOpOOKH
nanux, OC, MepexeHUX MOXIUBOCTEH, crielin(iKy MPeAMETHOI 001acTl 3a1a4i 1

T.J.;

2) HamIWHICTh — CTIMKICTh, TOYHICTh BHUKOHAHHS IMependadyeHux (QyHKIIIH
00pOOKH, MOKJIMBICTh J1arHOCTUKM TIOMUJIOK, $KI BUHHUKAalOTb B POOOTI
porpamu;

3) epeKTUBHICTb, SIK 3 TOUKH 30pY BUMOTI KOPUCTyBaya, TaK 1 3 BUKOPUCTAHHS
O0YHUCITIOBAILHUX PECYPCIB;

4) BpaxyBaHHS JIIOJCBKOTO (hakTOpa — JAPYXKHIN 1HTEepdenc, KOHTEKCTHO-
3aJie)KHa TiKa3Ka, XOpoIla JOKYMEHTAIis;

5) Moau(dikoBaHICTh — 3JATHICTH 10 BHECEHHS 3MIiH, HAIPUKJIIAJ, PO3IIUPEHHS
byHKI11 00p0oOKH, TIepexil Ha 1HITY 6a3y 0OpoOKH 1 T.IL.;

6) KOMYHIKAaTHUBHICTb — MAaKCUMaJIbHO MOXJIMBA IHTErpallis 3 IHIIUMHU
nporpamamu, 3a0e3rneyeHHs OOMIHOM JIaHUX M1k MPOrpaMaMH.

Bci nporpamu no xapakrepy BUKOPHCTAHHS 1 KATETOPIsIM KOPUCTYBaviB MOKHA
PO3AUIMTH Ha J1Ba KJIACH — YTWIITAPHI NPOrpaMu 1 MPOrpaMHi NPOAYKTH.

Yrujiitapui nporpamMu («mporpamu ajis cede») npusHayeH1 s 3aJ0BOJICHHS
noTped iX po3poOHMKIB. YacTilie BChOTO Takl MPOrpaMH BUKOHYIOTH POJIb
JTOAATKIB JUIsl BIIJIQJKH, SIKI € MporpamMaMu JJis PO3B’sI3yBaHHS 3ajad, HE
MPU3HAYCHUX JJIs IUPOKOTO PO3IMOBCIOIKEHHS.

I[IporpamMHi NPOAYKTHM — BUKOPHUCTOBYIOTHCS JIsi 3aJIOBOJIBHSIHHS TIOTPEO
KOPHUCTYBadiB, MIUPOKOTO PO3MOBCIOKEHHS 1 MPOIAXKI.

B Hamt gac icHYIOTH 1HII BapiaHTH JIETATHHOTO PO3MOBCIOIKEHHS MTPOTPaAMHUX
MPOJIYKTIB, K1 3’ IBHJIUCH 3 BUKOPUCTAHHSM TJIOOQIBHUX KOMYHIKAIIii:
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freeware — O€3KOINTOBHI MpOrpaMH, BIILHO PO3IMOBCIOIKYIOTHCS,
HMIATPUMYIOTBCS CAMUM KOPUCTYBa4yeM, SIKH MOKE€ BHOCHUTH B HUX HEOOXI1JIHI
3MIHH;
shareware HekoMepIiiiHi (yMOBHO-OE3KOIITOBHI) MpOTpaMH, sSKi MOXYTb
BUKOPHCTOBYBATHUCH, SIK MPABHIIIO, O€3KOIITOBHO.

Pan BupoOnukiB BukopuctoBytotb OEM-nporpamu (Original Equipment
Manufacturer), To6TO BOyAOBaHi TporpamMu, sKi BCTAHOBJIOIOTHCS Ha
KOMII FOTep 200 MOCTAYarOTHCS Pa30M 3 KOMIT IOTEPaMHU.

[Iporpamuuii IpOAYKT IMOBHHEH OyTH BiAMOBIIHMM YHWHOM IiJATOTOBJIICHHHA IO
eKCIUTyaTallli, MaTu HEOOXITHY TEXHIYHY JOKYMEHTAIlll0, Ha/JaBaTH CEpBiC 1
rapaHTiio HaJIiHOI poOOTH TpOrpaMH, MaTH TOBAPHUN 3HAK BHUPOOHMKA, a
TaKO0X HasBHICTb KOy JepKaBHOI peecTpalrii.
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