MiHiCTepCTBO OCBITH 1 HAYKU YKpaiHH
HamionaneHuii yHiBepcuTET «JIBBIBChKA MOTITEXHIKA»
kadenpa iHPoOpMAIIITHIX CHCTEM Ta MEPEK

['puroposuu B.I'.

AJropurMizamis Ta IPOrpaMmyBaHHA

Yacruna 1
OcHoBHI MOHATTS. CHCTEeMH KOHTPOJIIO Bepciii
KepyBanust mopsiikom o0uucienb. @yHkiii Ta

pekypcisa CucrteMu aBTOMATHYHOI0 TECTYBAHHS

CEPIA «KKOMIPOTHUHI»

HaBuyaabHUN TOCIOHUK

Jlnis cTy/ieHTiB, 1110 HaBYalOThCS 3a MepiinM (0akanaBpCbKUM) PiBHEM BHUILOT OCBITH

cnemianbHocTel 124 «Cucremuuit ananiz» Ta 126 «IudopmaliiiiHi CHCTEMH Ta TEXHOJIOTII»

3a HaAyKOBOIO pPeAaKIli€ro A.T.H., mpodecopa B. B. Tlaciunuka

®dopmyiH, IATATH, TEKCTU MEPEKIa B, UTFocTpalli, HudpoBuil Ta IHIIKN GaKTUIHHUIA MaTepian 1

61010rpadivHi BiIOMOCTI NEPEBIPEHO, 3ayBAYKEHHS PELIEH3EHTIB YPaxOBaHO.

Bunasuunrso «MarnoJis — 2006»

JIbBiB



VIIK 004.421(075.8)

yacmuHu 3a00poOHeHo be3 NUCbMOBOT
3200U 8UOABHUUMEA.

byov-ski cnpobu nopywenns asmopcoKux
npas 6yoymo nepeciioy8amucs y
€Y0080MY NOPSAOKY.

Pexomenoosano 0o opyky ma eudanus 3 epughom Hayxoso-memoouuroi paou
Hayionanvnozo ynisepcumemy «Jlvgigcoka nonimexmika»
5K HA84AIbHUL NOCIOHUK

Penenzenrn

Hocun JI.I'., nmokTtop TexH. Hayk, mnpodecop kadenpu iHGOPMALIMHUX CHUCTEM Ta MEPEX
HamionaneHoro yHiBepcuteTy «JIbBiBChKa MOMITEXHIKA»

Muknymus LJI., kana. TexH. HayK, 1oueHT YA/

[Maxno C.M., noktop ¢.-M. Hayk, npodecop JIbBIBCBKOr0o HAI[iOHAILHOTO YHIBEPCHUTETY iMEHI
IBana ®@panka.

AJaropurmizania ta nporpamyBanHs. Yactuna 1: OcHoBHI nmoHaTTa. CucteMu
KOHTpPOoJII0 Bepciii. KepyBanusi nmopsiakoMm o0umcienb. @yHKIil Ta pekypcis.
CucreMu aBTOMAaTHYHOIr0 TecTyBaHHA. HaBuanbHM NOCIOHUK AJI CTYJEHTIB, 110
HABYAIOTHCS 3a MepluM (OakanaBpChbKUM) PIBHEM BHILOI OCBITH, CHELIaIbHOCTEH
124 «Cucremuuii ananiz» ta 126 «IHdopmariitHi cucreMu Ta TEXHOJOTI». / YKII.:
I'puropoBuy Biktop I'ennaniitoBuy — JIbBiB: «Marnomnis 2006» —358 c.

ISBN 978-617-574-245-7

Jlucuuruiina «AJropuTMizaliis Ta porpaMyBaHHs» BUBYA€THCS Ha MEPIIOMY Kypci, — 3 1€l
JUCHUIUTIHA PO3MOYMHAETHCA IIUKJI IPEIMETIB, L0 CTOCYIOTHCS MPOrpaMyBaHHS Ta PO3POOKHU

MPOTrpaMHOTO 3a0€3MEUCHHS.

B mociOHUKY MICTATBCSI TEOPETHYHI BIZJIOMOCTI, NPUKIAAM, METOAWYHI BKa3iBKM 3 iX
PO3B’A3yBaHHs, NMUTAHHSA 1 3aBJaHHS 3 KOHTPOJIO 3HAHb 3 JAUCIHMIUIIHH «AJTOpUTMI3allis Ta

MIPOrpaMyBaHHS».

ISBN 978-617-574-245-7
© I'puroposuu B.T'.
© IIIT “Maruomis 2006”



3MmicT

[TepenMoBa HayKOBOTO pefakTopa cepii MmApyIHUKIB Ta HABYAJIbHUX IMOCIOHHKIB

CKOMITTOTHIHI D ...ttt ettt ea et es st ensereeresensene e 5
2 7w )7 1 TSP TUPPPRRRP 12
Po3zain 1. OcHOBHI TOHATTSA (KOMIT IOTEPHI CUCTEMHU, CUCTEMH YUCIICHHS Ta
IHTETPOBAH1 CEPETOBUILA MPOTPAMYBAHHS) ...vveeevveeererereesareeeensreeeessseeesssseeessssesesssseeans 16
1.1.  TEOPETHUHI BIOMOCTI ..eeeeeuereeesurreeesireeeaereeeassseeesssesesssseesssseeessssseessssesesssseenns 16
[.1.1.  ByZI0Ba KOMIT TOTEPHUX CHCTEM ...ccceerurrrreeesnrrereeessnrereeeessnssreesessssseesanns 16
1.1.2.  Cucremu 4uciieHHs Ta OITOB1 (PO3PSIAH1) OMEPALIT ...vveereeveeeenereeenerennns 31
1.1.3.  Cepenouiie Microsoft Visual Studio.........ccceeeveeerciiiiiiciieiiiieeee 41
1.2. TlutaHHS Ta 3aBAAHHS JJIS1 KOHTPOIIEO 3HAHD.....cccerruvreeeeeeiirrreeeeannnrreeeessnnneens 66
Poznin 2. JliniiiHi porpamu. CUCTEMU KOHTPOIEO BEPCIM ....vveeruveeeiieeiieeiieeiieennieans 67
2.1. TCOPETHUUHI BIZIOMOCTI ...uvveenereeeureeenteeeereenereesnseesseesnseessseessseessseesseessseesnssesnnnes 67
2.1.1. Cuctemu nporpamyBaHHs. JITHIHHI IPOTPAMHU ....cccvveereveerreeniienieenireennes 67
2.1.2. CucTemMa KOHTPOIEO BEPCIM CIt..eervreereeiiieeriieeeiieeeeireeeeeeeeensneeeeseneeesnneeens 87
2.2. ITuTaHHs Ta 3aBAAHHS JJISI KOHTPOJIEO 3HAHD ......vvvveeeeeieiieeeeenierreeeeeenneeeeeennnnns 171
PO3IUT 3. POBTAITYIKEHHS .....veeieiiieeeiiieeciieeeeitee et e et e e tre e e eta e e e e e e e eareeeeasaeeeneneas 177
3.1. TCOPETHUHI BIIIOMOCTI ...uvvveeeevieeeeirieeesireeeeeereeeessseeesssseeesssesesssseeesssseesssssessnsses 177
3.1.1. ByJIEB1 OMEPAIIIT T BHUPABU ....evveeeerieeeerreeeereeeaereeessseeesseesensseessssseeesssnees 177
3.1.2. EnemenTu 6510k-cxem Ta UML-miarpam il .......cooeevveeeeciieeieiieeeieee e, 179
3.1.3. KomaHu Ta KOHCTPYKIIiT KEPyBaHHS MOPSIAKOM OOUHCIICHb .................. 180
3.1.4. MareMaTryHi BiIOMOCTI /Il BUKOHAHHS TAOOPATOPHUX 3aB/aHb.......... 194
3.2. IlutaHHs Ta 3aBAAHHS 1T KOHTPOITIO BHAHD ....vveeeeeeerieeeeerirreeeeennrreeeesnnnneeas 199
POBIIIT 4. LIHKIIH ...ttt ettt e e ettt e e e e atae e e e e asaeeeeeennns 202
4.1. TEOPETHUYUHT BIIIOMOCTI «.eeevvreeeerreeeereeeaereeeseseessssessssssesssssssesssseesssssesesssseesnnes 202
4.1.1. Ba30Bi aNTOPUTMITHI CTPYKTYPH .c.uvveeenrreenrreeireennreenseeenseesnseeessseessseessseens 202
412, LIFIKIIH ..ooeeeieeeeeeeeciieeee ettt e e e et e e e e e e e e e eeeeaaasbaseeaeeeeeeeennnnssnnes 202



4.1.3. DOPMATHHII BUBIIL ...cuvveenvieeereerireenieeeseeessseensseesseesseessseesssssessseesssesssseens 214

4.1.4. 'eHepyBaHHS BUMATKOBHUX UHCEIL ...uvvvreeeeeeerreeeeennrreeeessnsreeeesssnsseeesannnns 221
4.1.5. IlosicHeHHS 10 MPUKIAIIB Ta JAOOPATOPHUX 3ABAAHD ......vveeererreeeerreannse. 222
4.2. IlutaHHs Ta 3aBJAHHS 11T KOHTPOIEO 3HAHD ....c.uvveeeerreeenreeeenereesannreeenneeeennns 230
Poznain 5. Opranizaris ¢yHkiiil. Pexypcis. ABTOMaTu30BaHe TECTYBaHHS ............. 235
5.1. TCOPETHUUHI BITIOMOCTI ..uvvveeeerieeearreeeserreesereeesssseeesssseeesssseesssssessssssesassssessnssees 235

5.1.1. CrpykTypHa, MOAYJIbHA Ta IPOLETYPHO-OPIEHTOBAHA METOI0JIOT 1S

POBPOOKH TIPOTPAM ....vveeeuerreeeerreeeereeeessseeessseeaassseeasssseesssseeeasssseessssssessssseesssseeans 235
5.1.2. ®yHKIIT Ta MOYJIBHA OPTAHI3ALIS TIPOTPAM ....evveeeereeenrreeeereeeenreeeennens 240
T R TR B (07077 0 621 51 5 5 (R U 269
5.1.4. ATpUOYTH 1TCHTHMDIKATOPIB ...vveeeerieeeereeeeereeeeireeeeisreeessseeessreeessssseesssnes 274
5.1.5. YuapHna onepaitisi JOCTYITY :: — POMIUPEHHS 00TACTI i ..eeervvrereveennennne. 292
5.1.6. PERYPCIS oottt ettt e et e e et e e e ete e e e aaae e eneneas 293
5.1.7. OcobauBocti BukopucTaHHst GYHKIINA B C/CH ..o, 310
5.1.8. CTPYKTYPHA CXEMA ITPOTPAMHU ..cnnevrrreeernnerrreeeannreeeeesssssreesssnsseeesssssnseees 316
5.1.9. CuctemMu aBTOMATU30BAHOTO TECTYBAHHSM ....ccceuvvreeeeeerrreeeeeinnraeeeeesnneeens 318

5.2. IlutaHHs Ta 3aBAAHHS 11 KOHTPOIIO BHAHD ...evvveeeeeerreeeeenirreeeeesnrneeeeennsneens 347
TTPEAMETHMM TTOKAMKUMIEK ..eeevvvveeeeeneereeeeeenereeeeesssseeeeessnsseesesssssesesssssssesesssssssseesennnes 352
] <] 0T 1 ) o - RS 356



HaBuanrnHe Buganas

I'puroposuy BikTop I'ennagiiioBuy4

HaBuanpHuM MOCIOHUK

AJropuTMisalis Ta NPpOrpaMyBaHHSA

YactuHa 1

OcHoBH1 ToHATTS. CcTeMu KOHTPOJIIO Bepciit. KepyBaHHS mOpsAKOM 00YUCIICHD.

®dyHKIiT Ta pexypcis. CUCTEMU aBTOMaTUYHOTO TeCTyBaHHS

®opmar 70%100 1/16 . [Tanip odceTHuit.
Hpyk uudpoBuit. YMOBH. Apyk. apk 29,09.
I"apuitypa Taiimc Hpro-Poman.
[1IT “Marnonis 2006
M. JIbBiB-53, 79053, Ykpaina, Ten.+380503701957 e-
mail: magnol06@ukr.net

CB1101TBO MPO BHECEHHS Cy0’€KTa BUIaBHUYO]I CIIPaBU
1o Jlep>kaBHOTO PeeCTpy BUIABIIIB, BUTOTIBHUKIB 1 pO3MOBCIO/)KYBauiB BUIABHUYOT TPOAYKIIIi:
cepist JIK Ne 2534 Binx 21.06.2006 poky, Bunane Jlep>kaBHUM KOMITETOM 1H()OPMAIIHHOT TTOJIITUKH,
TesiebaueHHs Ta paJioMOBICHHS Y KpaiHu

HanpykoBano y apykapui Buaasus @OII Mapuenko T. B


mailto:magnol06@ukr.net



