VYyenble 3anUcki TaBpHUUECKOro HAIMOHAIBHOTO YHUBepcuTeTa nMenu B.JM. Bepnaackoro

Cepust «IKOHOMHKA U yrpaBieHue». Tom 26 (65). 2013 . Ne 1. C. 12-19.
VIK 681.518

CUCTEMHUI MIIXII 10 MPOEKTYBAHHS
CTIAKOI O IIPOIPAMHOI'O 3ABE3IIEYEHHS
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VY crarTi po3mISLAAIOTBEC OCOOJIMBOCTI CHCTEMHOrO IIIXOAY IO TPOEKTYBAaHHS CTIMKOrO IPOrpaMHOro
3abe3redeH s iHpOpMaLiifHIX CUCTEM yIpaBIIiHHS Ha OCHOBI Ipa)OBUX MozeseH, 0 JO3BOJISIE OpPraHi3yBaTH
TIOIIAPOBE TPOEKTYBAHHS IIPOrPaMHOro 3a0e3NeYeHHs

Kniwouosi cnosa: cucteMHWH WinxXin, cTifike mnporpamHe 3a0esmedeHHs, TpadoBi Mozewi, IOMApoBe
TIPOEKTYBAHHSL.

BCTYII

BupimenHss npoOIeMHHX TIMTaHb, TIOB’SI3aHMX 13 3a0e3MeueHHsIM CTIHKOCTI
¢yHkuionyBanHs iHpopMmaniiaux cuctem ynpaeninaga (ICY) e mnepmoueproBum
3aBJaHHSM BJOCKOHAJICHHs 1H(POpMaIIHHUX TEXHOJIOTIH Ta KOMIT IOTEPHUX MEPEK.

3a3HaueHE BH3HAYAETHCS BHUCOKMMH BHMOramu 10 >kuBydocTi IC, HEoOXigHICTIO
3a0e3ledyeHHs]  SKICHO HOBOTO PIiBHS TOKa3HWKIB  JIOCTOBIPHOCTI, JOCTYITHOCTI,
KOH(}IACHIIHHOCTI, MacTabHOCTI Ta TOBHOTH naHuX ICY, a Tako BUCOKMMH BUMOT'aMH
JI0 BHYTPIIIHIX Ta 30BHIMIHIX MOKAa3HHUKIB SKOCTi porpaMHoro 3abesneuenns ([13) ICY.

OpHaK HEBIAMOBIAHICTH MOTOYHOI'O PIBHS IOKA3HHMKIB JKUBYYOCTI, SKHMH 3IaTHA
peanizoByBaTH icHytoua ICY, HEIOCTaTHICTh MOTOYHOTO PIBHS MOKA3HUKIB OE3MEYHOCTI
¢yukuionysanss [13 ICY, HEeBiAMOBIMHICTE XapaKTEPUCTHK HAMIHHOCTI (3aBEpIICHOCTI,
BIIMOBO cTiiikocTi, BimHoBioBaHocTi) [13 ICY, 110 miaTBEpHKYEThCS pPE3yibTaTaMU
JOCITIIKEHb TaKUX BueHMX, sk B.M.[nmymkos, A.l. Coitaes, O.A. I1aenos, O.B. Ilanaris,
I.b. Cupomxa, B.A. Illupokos, O.B. bapa6ami, P.A. Kanroxxuuii, H.B. Illaponora, M.41.
[IBers Ta iHMNX, BU3HAYAE AKTYaJIbHICTh MPOBEACHHS HAYKOBOTO JOCITIKEHHS LIOA0
pO3pOo0IICHHS METOAIB TIpoekTyBaHH cTiiikoro I13 ICY.

Memoto naHoi poOOTH € PO3POOJICHHS METOJOJOTIYHUX OCHOB 3aCTOCYBAaHHS
CHCTEMHOT0 MiAX0ny 0 mpoekTyBaHHs crifikoro [13 ICY.

Pesynomamu oocnioxcennsn. 3acrocyBanas rpady makpoctaiB [13 ICY e ocHoBOIO
CHUCTEMHOTO TMiAXOoAy y MoOyaoBi curyamiitHoi mojeni mpoektyBanHa 113 ICY. VY
BimnoBimHOCTI A0 [1] m1st 3MiCHEHHS TEKOMIIO3HUIIii He0O0XiTHO MaTH CUTYyaIliifHy MOJENb,
o BimoOpakae MHOXHWHY CHTYaIliii 30BHINIHBOTO CBITY y MHOXHWHY cTaHiB [13. ¥V
HaIIOMy BHITaJIKy CHTYaIlil 30BHIMIHBOTO CBITY — II€ CYKYIHICTh 3HaHb NPO BILIUBU
cepenoBuINa, cTaH 00’€KTa yIMpaBIiHHS, KEPYIOUOi JAHKH 1 TIOTOYHI LiJl YHpaBIiHHS Y
JAaHUH MOMEHT 4acy.

[Iporrec moOyaoBU CUTYyaIliITHOT MOJENi LTFOCTPY€EThCS pucC. 1.



CHCTEMHMWH IIJIXIT /10 ITPOEKTYBAHHA CTIHKOIO ...

[Ipocrip makpocutyaniid CY

/ IIpoctip maxpocranis 1113

0 h 153 4] t

Puc. 1. Jlo moOymoBu cuTyamiiHoi Momemi

Craam [II3 — me Ttaki cykymHocTi 3amad i mozenei ICY, ski peamizyloTbes y
BIAITOBITHIN CUTYyaIlii B XOI1 BUPIIICHHS 3a/1a4i yIIpaBIIiHHA.

[pu omuci curyartiit anst ICY BUKOPHUCTOBYIOTHCS SIKICHI XapaKTEPUCTUKH, BUPaKEH1
BepOaIbHO, TOMY CHTYaIliifHa MOAENb, M0 GopmyeThes y ICY, € nuie 01u3pKUM OHCOM
MIPOIIECY YIIPABITIHHS.

CuryarmiifHa MoAens TOPOKye Mopaenb craHiB [I13 y Tomy ceHci, mo KOXHIH
CUTYaIlil BIAMIOBiAa€ CyKyITHICTh 3aaa4 1 mozeneit B ICY.

Ha puc. 1 8;,5,,83,... — curyanii, mo cknanucs ans ICY y BiINOBigHI MOMEHTH

vacy; Vi,Vy,V3s... —ctanu [13. Mk HUMH € BiAMOBIAHICTH E,- = <€,- »S; ,Vi> :
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BOHYEHKO O. B.

Hexait AI,AZ,---—ILCSIKi olepaTopu rnepexoay i3 cutyauii S| mo S,, i3 S, g0 I3,
Il OMepaTOpH IHILIIOITh BUHUKHEHHS JICIKUX OIEPaTopiB Bl,82 se++, 32 JIOIIOMOTOIO

SKHX 3AiHcHIoeTRCs nepexin [13 3i crany V) mo V,, V, 1m0 Vs ...

3ragani curyarii g ICY € y3aralbHEHUMH 1 Ha3MBAIOTHCS MaKPOCUTYAIlisSMU.
Bignosiani im ctanu [13 Ha3uBaroThCst MAKpPOCTaHAMH.

Koxxna makpocuTyartist mopomxye makpoctat [13 ICY. 3B’43ku 1 MOXJIMBI ITepexoan
y MPOCTOPi MaKPOCUTYAIii MOPOKYIOTH BiJIOBIAHI MEPEXOIN Y MPOCTOPI MAKPOCTaHIB
I13.

MakpocTtaHu 1 Iepexoid MiK HUMH YTBOPIOIOTH Tpad wMakpocraHiB [13 ICY

Lm :(V,F), B SIKOMY V:{V- }, i€[={1,2,...,n } — MHOXXHHA BCpPILIHH,

F= {<Vi’vj>}a---<"i: V]> elv,,jeJ= {1:29---: m} — MHOKHMHA OPIEHTOBAHMX Iy

rpada, npuuomy V; — nouartok, a V; — KiHelp ayru. Y rpadi MakpoCTaHiB MHOMXHHA

BEpIIMH IHTEPIPETYEThCS K CYKYIHICTh 3a]ad i MOJIeNiei, 0 BUPIMIYIOTECS Y JaHOMY
crani [13, a 3BakeHI Ayrd MOKa3ylOTh HANPSAMOK 1 MOXJIMBI CTyIeHi 3AiHCHEHHS
nepexomis I13 3i ctany y cTaH.

I'padom indopmarniiitanx 3B°s3kiB  (iHGopMmamiiHuMm rpadom) [2,3] y Hamomy

BHITJKy OyIeMO Ha3UBaTH OPI€EHTOBaHUM rpad L[ = (Z U 1) , 1110 BijoOpakae MOTIK

JAHUX y CHCTEMI 3aJlay TaKMM YHMHOM, IO SKIIO 3ajada Z j € Z 3p’s3ama 3a JaHUMU 13

3agadero Z; € AR ;€ U 1Z; . Leti rpad Bimnosigae cxemi iHPOpMAIiHHIX TTOTOKIB

y CUCTeMI 3aaa4 1 OyayeThes 3a iH(opMaliero mpo BXigHi 1 BUXIAHI HA0OpH JaHHMX IS
KOXKHOI 3a71a4i.

Koxna cykynHicTh 3amad y [I3 peamizyeTbcss Mg yHOpaBIiHHSAM ONEpPAIiHOI
cucremu. Ilpu 1boMy OOMEKEHHS Ha TOPSJAOK BHUKOHAHHS 3ajad 3aJaloThCs

OpiEHTOBaHUM Tpadom LC = (Z U C), ne Z — MHOXHHA 3ajad, U c —
Bigobpaxenns Z y Z Take, 10 BUKOHAHHS Z j micns Z; tarwe Z; € U cZ;, To0TO Ha

rpadi LC y IbOMY BHUIIAJKy € Opi€HToBaHa myra. [pad LC Ha3WBalOTh T'padoMm

yrpaBiiHHS, 00 BiH BimoOpakae IMOTIK ympaBiiHHS y cucTemi. Bin € 6azucHUM Trpadom
iHpopmariitHoro rpada i Moxke OyTH OTpUMaHWN BHIYyYEHHSIM TPAaH3UTHBHHAX YT
ocTtaHHbOTO [93, 94].

HasBricts manoro rpada mo3Bonse BHpINIyBAaTH 3a1adi pO3MOALTY MpOrpaMm B
O0YHCITIOBABHIA CHCTEMI, MOJIENIOBAaTH OOpOTHOY 3a pecypc Ha MOYATKOBHX CTaJisfX
MPOEKTYBaHHS.

Hexali 3amana MHOXWFHA €IEMEHTIB NporpaMHOro 3a0e3medeHHs (CTPYKTYpHI

MPUMITHBH, MOXYMi, iHTepdeicnm i T. iH.) A=1a jJ. Ha uifi MHOXHHI 3372€ThCS
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BiIHOIIIEHHS BKJIFOYCHHS R6 TaKe, 110 aiR6a j A4 a; —d;, tobro 4; i d; 38’s3ani
BiJTHOITICHHSIM R6 TOJ 1 TILKU TOMi, KOMU eneMeHT & ; € CTPYKTYpHOIO KOMIIOHEHTOIO
enementa d; [4].
Bignomenns R6 MOPOXKYE AYyrH Ha Tpadi LS = (A, W)
a,Rsa, < <ajal.>;ai,aj € A;<al.,aj> eWw,
I'padom  cTpykTypu mnporpamHOro 3a0e3neueHHs (CTPYKTYpHHM  Tpadom)

Ha3UBa€ThCsA OasucHul rpad rpada LS .

Hauwii rpad Moke OyTH BHKOPHCTaHMN MPH JOCTIIKEHHI NHTaHb CTIHKOCTI
MPOrpaMHOro 3a0e3eueHHs.

VY camoMy 3arajibHOMY BUTIQJIKy cXeMa Oyb-sIKOi IPOTrpaMy MICTHTB OIEpaTOpH, IO
BUKOHYIOTH JIBl (DYHKIIii: MepeTBOPEHHs 1 po3mi3HaBaHHA. Bimnowigni omepatopw, o

peanizytoth mi  (YHKII, Ha3BEeMO IEPETBOPIOBAYAMHU (B,)l po3mi3HaBayaMu

(P ) (npemukaramm) [5].

Hexaii icHye poboya mporpama, 1o peanizye onny 3 3anad [13. CykynHIiCTh Aiid, 1110
MOJISITa€ 'y BBEJCHHI JaHWUX, OJHOPA30BOMY BHKOHAHHI MpOrpamMu i IO 3aKIHIYEThCS
OTPUMAaHHSM Pe3yJIbTaTiB, HA3BEMO ITPOTOHOM MTPOTPAMH.

Ha mMuoxwuHI {PI'} MIEpETBOPIOBAYIB BBEJIEMO BiTHOIICHHS Rn («BUKOHYETBCS TIPH
OIHOMY TIPOTOHI»): PI} R,, PI‘J., Ha wiif ske MHOXHMHI BBeieMo BimHomeHHs R BI
(«3aBXKIM BUKOHYETHCS IIPH OJHOMY IIPOrOHI»), TOOTO PI', R Bl PI‘k 3HAYHTh, IO SKIIO
MIPU TIPOTOHI BUKOHYETHCS OEPATOP Pr] , TO BUKOHYEThCS Pl‘k , 1 HABITaKH.

Bignomenns RBI Ma€ BIACTHUBOCTI CHMETPHUYHOCTI, pehIEeKCHBHOCTI 1

TPAaH3UTHBHOCTI, TOOTO € BITHOMIEHHSM CKBIBAJICHTHOCTI, SIKC BH3HAYa€ HA MHOXHUHI
{PI‘} Jeske pO30WTTS Ha KIAcH EKBIBaJCHTHOCTI {Pr}: UBZ j:BlS ﬁBlk = ®.
J

Knac exsisanentrocti B/ j Ha3BEMO MPOrpaMHUM OJIOKOM.

[lporpamuuii OMOK — CTPYKTypHa IIpOTrpaMHA OIWHHMII, INO SBISIE COOOIO
Oe3nepepBHy MOCITIIOBHICTD OMEpaTopiB 1 Ma€ TaKy BIACTHUBICTh: MPU BUKOHAHHI X04a O
OJTHOTO 3 OIepaToOpiB BUKOHYIOTHCS BC1 1HIII OIEpaTOpH MMOCIiTOBHOCTI [6].

I'padoBoto momemtio mporpamu (rpadom mporpamu) Ha3WBAETHCS OPIEHTOBAHMI
rpad 3 mo3HaAYEHUMH JyraMu, B AKOMY KO)KHIH BEPIIMHI BiJIIIOBi/Ia€ IPOTrpaMHNI OJIOK.

L,=(BLK),Bl=1{Bl},K = {<Bl,-aB’j>} -
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BOHYEHKO O. B.

Hyra <Bli ) Bl j> , TIO3HAYEHA MPEAUKATOM P , ICHY€ TOJIi 1 JIUIIIE TOJi, KOJIU TTiCIIs
BUKOHAHHS TPOrpaMHOrO OJIOKa, AacoI[iHOBAHOTO 3 BEPIIMHOIO Bli ,  YIpaBIiHHS
MepeaeTbcss Ha BXiJ MPOrpaMHOro 0JIOKa, acoI[ifOBAHOrO 3 BEPIIMHOIO Bl j» SAKIIO

MpeauKaT P ictunnuii (P ) =1
Y rpadi mporpamu UIISXH 3 MOYATKOBOI BEPIIMHU JIO0 KIiHIEBOI 300pakyrOThCS
MOCITiTOBHICTIO JyT

I =((Bl, ,BL,),(BL,,BL,),..{Bl, ,,BL,))
Toni npeauKaT MUISAXY € KOH IOHKIIEI MPEIUKATIB IYT, 0 CKIAAI0Th el MUIIX
I _
P'=P,&P,,&. &P,
Hexait A - MHOXMHA BXiZHHX HaHHX nporpamu, Ha rpadi sSKkoi 3aJaHa MHOXHHA

. . /
IJIAX1B {Z} 3 BUBHAYCHUMMU Ha HUX NPE€AUKATAMH HUIAX1B P .

Posrisaemo nBa pumanku [7]:

npeaMeTHa 001acTh BCIX MPEUKATIB 30Ira€ThCst 3 MHOXKHHOIO /\ ;
. . l .

npeaMeTHa o61acTh Beix npenukatis P e 36iraeThes 3 A.

. . / .
VY mepriomy BHUMAgKy 00JacTb iCTUHHOCTI P’ sGiraerecs 3 pesxum Ai cA.
Bubip nesikoro einemMeHTa JaHUX ls € Al- Py TPOTOHI IporpaMu 3abe3mnedye

MPOXOMKEHHST Kpi3b ayrd (1 BIAMOBIAHI BEPIIMHHU) MUIAXY lk~ OO6nacTi iICTUHHOCTI

MPEAUKATIB IJIIXIB Y IIbOMY BUIAJIKy YTBOPIOIOTH PO3OUTTS BXITHUX JTAHHX

A= kl_JAi;Al. NA, =®,i# ] a60 A= Lj)Pl(u);Pl.(u) NP, =&
ITpu upomy
A, =Pl =Py, &Py &P ) = P nPYs N APt

Ile o3mawae, Mo 007aCTh ICTHHHOCTI TpEAUKATa IUIIXY ll- € mepeTuH obmacrei
ICTHHHOCTI TIPEeINKaTIB OyT, M0 HOT'0 CKIaaf0Th.
Y nmpyromy BHMamky MOXKHA BUIUIMTH BapiaHT, KONW MpeAMeTHa O0NacTh OEeIKOi

. . ! . . .
3MIHHOI TIpeanKara P’ 36iracreca 3 JIESKOI0 TIPOEKITIEI0 MHOKHHU A na NesIKy BiCh

l o . . .
Puc Hp“mls/\, TOOTO 00JacTi ICTMHHOCTI MpENUKaTiB IIISXiB YTBOPIOIOTH

PO3OUTTS IESKUX MPOEKIii MHOKWHHU BXIIHUX JTAHWX, a, OTXKe, BCIE] MHOKHHH.
SIKmo Takoro BapiaHTa BHIUINTH HE BIA€ThCSA, IMPOBOMUTHCS I1E€PETBOPEHHS
MPEeIMETHUX 3MIHHUX TpeANKaTa MUISIXY B 3MiHHI 3 IPeIMETHO1 00J1acTi, sKa 30iraeThes 3
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OJHI€IO 3 IPOCKIIiN A, To670 HEobXinHO MPOBECTH 3aMiHy 3MiHHHUX Ha JesKi (YHKLIT Bif
3MIHHHX 3 BX1JIHOT'O Ha0OpYy.

TakuM YMHOM, TBEpPPKEHHS PO TE, MO0 O0JACTI ICTHHHOCTI MPEIUKATIB IILISAXIB
rpaga CTBOPIOIOTh PO3OUTTSI MHOKUHH BXiJJHUX JaHUX MPOTPaMH, sIKa MOAETIOETHCS UM
rpad)oM, BUSIBIISIETHCS CIIPABEAJIUBHIM 1 B IPYTOMY BUIIAJIKY.

Take mogaHHs mporpamu y BUIJIsLII Tpad)oBOi MoOIENi € IUTAHAM, OCKUIBKH IpH
3aBJIaHHI IMOBIPHICHOI'0 PO3MOJIUTY BX1JHUX HAOOPIB JT03BOJISAE OOUUCIUTH ICAKI BaXKIIUBI
IMOBIPHICHI XapaKTepHCTHUKU MpOrpaM, a TaKOX MPOBECTH JJONATKOBI TOCITIKEHHS
CTYIIEHS iX CTPYKTYPHOI CKJIAHOCTI.

I'pad mporpamu L p BIIOOpaKae MOTIK yNPaBJIiHHA y CUCTEMi Ha OLIbII HU3BKOMY

piBHi (1api) Mo BiTHOUICHHIO 10 Tpada ynpaBIiHHI LS .

HagezeHni rpadoBi Mojiesi MalOTh KOHIICTITYaJIbHY €HICTb. Lle 103BOMNsE ogaTn ixX y
BUTIISI Tpada MyIbTHCTPYKTYpH, 1o onucye [13 y minomy.
st o6y noBH MyJIBTUCTPYKTYPH BBOJHUTHCS OTIEPaIlis AETAIBHOI po3IUGPOBKH [8].

Hexait koprex ) = <A, C,D,E > OITUCYE OJIMH 3 PiBHIB (OPMANBEHOTO MOJAHHS,
ne A - muoxuna exinaux Bepumn; C - muoxuna pepumn; D - Muoxkuna mitok; £ -
BiJJOOpaKEHHSI MHOXHHHU (A O C) y muoxuny C : E: (A ) C) xD—C.

[punyckaerbes, mo Oyap-sika Bepumaa C € C fgocskHa 3 eAKOi BEpIIMHM
ae 4.

Omnepamiss  jgetanbHOi pO3MUQPOBKH )| 3a JONOMOrOW Y, 'y BEpUIMHI ¢
MO3HAYAEThCA )/ (C) =7, (a) 1 BU3HaYa€ HOBHMH PiBEHb ()OPMAIILHOTO OIHCY

y=(4,C,uC,,D,UD,,E),

e E(b,d)=E (b,d), scmo be A UC,,d e D,.E(b,d)=E,(b,d).
asxwo b€ C,,d e D,;E(b,d)=E,(a,d), sxmo b=c,d e D,.

Ha npaxTutii orreparis nerambHOi po3muppoOBKA Ma€e BUTISA ) (C) =7,,
OCKITBKHA 110Ope CTPYKTypOBaHa MporpaMa IOBMHHA MaTH OJHY BXIIHY TOYKY

(42=1aj).

HasBricTs TpadoBuX Mozmeneii 103BOJIsIE OpraHi3yBaTH MOmapoBe mpoekTyBanHs 113,
CTaBUTH 1 BHpINIyBaTH ONTHMI3AIliifHI 3a1adi CTPYKTYpPHOTO aHANi3y 1 CHHTE3Y, IO
pO3ToiNieHi 1o eTarnax, BiAMMOBIIHUX MPUIHHATHM PiBHAM abCTpaKiii.

BaxxmBoto xapakrepuctukoro [I3 € #oro ycraieHicTh: CIIPOMOXKHICTH 30epiratu
MIEBHUH piBeHb MpaIne3qaTHOCTi, HE3Ba)Kal0Ul Ha HECTIPUSTIIMBI BILUTMBU 30BHIMIHBOTO (1
BHYTPIIIHBOTO) cepenopuina [9].
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Ycranenicts [13 10 BIuBiB, 110 30ypIOIOTE, MOXKE OyTH OXapaKTepU30BaHa OTHUM i3
TaKWX PiBHIB:

CIPOMOJKHICTh MPOJOBXKYBATH BUKOHAHHS (DYHKILIN Y MOBHOMY 00cs31 (TepexoauTu
Ha pe3epB y Tilk abo iHmIii Gpopmi);

CIPOMOXHICTh BUKOHYBATH 3ajadi 31 3MEHIICHHSIM 00cary (QyHKI[iH i, MOXKIJIMBO, i3
3HMKEHHSIM SIKOCTI (peali3yBaT IUISIX BIACTYITY);

CIIPOMOJKHICTh TIEPEXOJUTH B CTaH «M’SKOD» BIJMOBH MNpH MOMMIII, MO HE
MiJIA€THCS YCYHEHHIO.

TakuM YWHOM, BHSBJICHHS, JiarHOCTHKAa 1 imeHTHdikamis nomuwiok [I3 Ta ioro
BiJJTHOBJIEHHS — CHCTeMOI0 3axoiB ycraneHocTi [13. [Ipaktuka poboTu mporpaM cy4acHUX
ICY Bkasye Ha HH3BKI NOKa3HWKM peamizanii criiikoro I13 3 mpuBomy BiACYTHOCTI
CHCTEMHOT'0 MiXOAY Ta IHOTPYBaHHS MOXJIMBOCTI MPOSIBY TIOMHJIOK TPW 3aCTOCYBaHHS
BIJIOMHX METOJIIB 1 3aC00iB KOHTPOJIIO POOOTH IPOrpam.

BUCHOBKU

CucremHnii miaxin mo mnpoektyBaHHs crifikoro I13 ICY 3a0e3neuyerscs:
po3pobieHHIM crnenu@ikaimii, mo 0a3ylThCSd Ha BH3HAHHI (aKTy MOXKIMBOCTI
BUHUKHEHHSl TepeKpydyBaHb y poboTi obuncmoBaibHuX 3acobiB (0O3) 1 II3;
PO3pOOICHHSAM TPOrPaMHHUX 3aCO0IB KOHTPOIIO 1 BUIIPABICHHS TOMIIIOK y poboti O3;
BuOopoM OC, 1110 Mae PO3BUHYTI 3aCO0M KOHTPOJIIO BUKOHAHHS mporpam i podoru O3,
MaKCUMAaJlbHUM BHKOPHUCTAHHSM 1 PO3BHTKOM JiarHOCTHYHHX MoxumBocredr OC;
BUKOPHUCTaHHSIM KOHIIEMIIii rojoBHOT 3ajaui — inTepdeticy mixk OC i [13 ms opranizamii
KOHTPOJIO 1 BiJIHOBJICHHS; PO3pPOOJICHHSIM CTPYKTYpH [13, 110 BUKOPHCTOBYE 3BOPOTHUH
3B’30K MDK IiJIOPSIKOBAHUM 1 BEPXHIM pPIBHEM; PO3MIIEHHSM 3ac00iB KOHTPOIIIO
BHUKOHaHHS [13 BIINOBIAHO /10 PiBHIB i€papxii B CUCTEMI; pe3epBYBaHHSIM HalBaKIMBIIIUX
¢yukiii ICY 3a 10moMoror JoKajJbHHUX IPUCTPOIB; MPAaBHIBHOK ekciutyaramieo 1C;
BIJIIIOBITHOIO OpraHi3aliei poOOTH KOJIEKTHBY PO3POOIIIOBAIB.

Peamizamist  ycramenocti II3 3abe3medyeThcss BUSBICHHSM, IarHOCTUKOIO 1
KOPEKITi€l0 TIOMUJIKA 3 HACTYITHHM BITHOBIICHHSM. B maHwii Wac € BelawKa KUIBKICTH
METO/IB 1 3ac00iB KOHTPOJIO pOOOTH IIporpaM, MpoTe, IIUPOKiH MPAaKTHUHIN peaizallii
crifikoro II3 3aBajkae BIICYTHICThP CHCTEMHOCTI IMIIXOXy, HETOOIIIHKAa MOMKJIHUBOCTI
MPOSIBY TIOMILJIOK.
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B cratee paccmarpuBaroTcsi OCOOEHHOCTH CHCTEMHOrO TMOAXONAa K HPOSKTHPOBAHHIO YCTOWYHBOIO
IporpaMMHOro obecriedueHns MH()OPMAIIMOHHBIX CHCTEM YIpPABJICHHS Ha OCHOBE TpadOBBIX MOAENIEH,
MO3BOJISIOIMX OPraHM30BaTh IIOCIOHHOE IIPOEKTHPOBAHUE IIPOrPAMMHOI0 00ECIICUCHUS.

Kniouesvie cnoea: cucreMHbI IOIXOZ, YCTOMYMBOE IIporpaMMHoOe olecredeHue, rpadoBble MOJEIH,
MOCTIOMHOE POEKTHPOBAHHE.
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