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INHEPEJMOBA

Tepmin npozpamua insxcenepis (Software Engineering) Bnepiire B3xuTO
B 1968 poui va maykosiit koundepennii HATO, uum Oyiio 3acsiggeno, 1o
CTBOPEHHSA NPOrpaMHOro 3abesneyeHHs NOCATIO0 TAKOIO CTYNeHs PO3BUT-
KV, KOJIM MOXXHA 3aCTOCOBYBATH 1HMeHEPHI TexHojorii. 3 Toro sacy npo-
rpaMHe 3abeaneyeHHA MPOHUKJIO B yci chepu JamjicbKoro 0yrrs, a i1oro
po3pofka crasa cnpaBii MacoBOO AiAALHICTIO.

IncTpyMeHTH HIATPUMKH PO3POOKHY IIPOrPAMHUX CUCTEM 3pOoOMIIN Be-
JUYE3HUIN CTPUOOK Y CBOEMY PO3BHTKY, 1 Telep 3BUYaWHOIO IIPAKTUKOIO
cTajNy: CTBOPEHHS IPOrPaMHMX CHCTEM AK KOMIIO3UIil FOTOBMX KOMIIO-
HEHT, nobyaosa inTepdeiiciB KOpUcTyBaya ULJIAXOM MaHITyAAIIN 3 « MU-
mIeio», Bigyasisaiis IIpoecis Ta NPOAYKTIB pO3poOK .

Bognopas, sanumnraoThca aKTyaJlbHUMY NUTAHHA OpraHisaiii pos-
POOKH BEJMKUX CHCTEM, IIJAXIB Ta 3acobiB OCATHEHHS IXHBOI BUCOKOIL
SIKOCTI ¥ BifnoBimHOCTL 10 morpeb 3amMoBHuKa. CaMe BOMOAIHHS MeTOLAa-
MUY pO3B’A3aHHA TaKUX nNpobiieM xae HAAIIO Ha BAANY peasisaliio BeJu-
KHX IIPOTPaMHMX CUCTEM Ta IXHI0 KOHKYPEHTO3JATHICTh.

Oroxe, BaskJIMBO 00’€JHATH HOCBiJL momnepesHix po3pobOK AK MEeBHY
cymy npodeciiiHux 3HaHb, K1 Moria 6 omaHOBYBaTH NepeBayKHa OLJILIIICTD
BMKOHABIIIB pOo3po0OK, i ToJl mepefoBuit qocBig cras O HagbaHHAM M-
POKOT0 KoJa npodecionanin.

Came TaKuX 3yCHJIb Tellep AOKJIANalOTh Inpodeciiini o06’epnanusa ta
NpoBRigHI BUPOOHUKHY NPOrPAMHUX CHCTEM JJIsI BUBHAYEHHA sAApa mpodecii-
HUX 3HAHb, IO CTAHOBJATH IIPEJIMET NporpamMHol inxkeHepil Ak ¢gaxy. Ile
anpo BoHM Hazpaau Software Engineering Body of Knowledges
(SWEBOK). IlepmiuM pe3yJbTaTOM IXHBOI AIANBHOCTI € BU3HAYEHHA
roJIOBHUX PO3AiJiB SApa 3HAHb Ta BIANOBIIHUX TeMATUYHUX PYOpPUK.

Hwuni npobaem# i TMTaHHA NTPOrpaMHOI iHXKeHepil BUCBITHAI0IOTHCH B
HHU3IIi cTaTel, B OKkpeMux naparpadax i rimaBax 3aKOpAOHHMX MOHoOTrpadii.
IIpore monorpadii, Aka oxonyniosana 6 yci ocHOBHI nuTaHHs 11iel npobie-
MaTHKH, B YKpaiHChKii 1 pocilickkoMOBHIi siTepaTypi Hemae. Lle i cno-
HYKaJo0 Hac o cpo0dH 3amOBHATH IO IPOTAJIMHY 1 HanucaTH NOCIOHUK.

3aaymyiouu e nocibHUK, MU KEPYBAJINCA TAKMM OPHUHIIUIIOM: PO3-
IVITHYTH OCHOBM IIPOTPaMHOI 1HKeHepii Aasa Toro, 1ob 4yuTadi MaJjgu 3Mo-
ry no3HalioMuTucs 3 JOCATHEHHAMM B rajysi nmporpamMHol iH)KeHepii,
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OCKIiJIbKM IepIofKepesia MpaKTUYHO MaJIOAOCTYIIHI.

ITo nmoci6HMKA BKJIFOUEHO CyJacHi MeTOAM iHKeHepil, 1110 IIPOMIILIN IIPaK-
TUYHY ampobariifo mij yac po3apo0KY BeJIMKUX IIPOIPaMHUX cucTeM. Pesyiib-
TaTHU i€l AiATBHOCTI aBTOpH ONyO/IiKyBaJIM y HU3III cTaTel i MoHOrpadiu, a
TAKOXX SAK MaTepiajii B €JIeKTPOHHOMY BapiaHTi Aja YWTAHHA JIEKIIH y
Kuiscbkomy HanioHansHOMY yHiBepcuTeri iM. Tapaca IlleBuenka.

Boprouac moci6HUK € cnpo60i0 CyniIFHOTO BUKJIANy OCHOBHUX IOJIO-
’KeHb IporpamMHoi iHxeHepii. Yloro cniaHOBaHO TaK, 1[0 KOXKHUN PO3ALI
BiITIOBiiae MOCJIiIOBHOCTI IIPOIECiB pO3POOKY CydaCHUX IIPOrPAMHUX CHC-
TeM, MOYMHAIOUYM BiJl MOCTAHOBKY 3aBHAHHSA i 3aKiHYYIOYM BUTOTOBJICH-
HAM IIPOrpaMHOI CHCTEM.. 3 IepeBipKolo Ii Ha TecTax ¥ OI[IHKOK IIOKAa3-

-HUKIB AKOCTi, AKi 3aJ0BOJIPHAIOTH 3aMOBHHKA.

ABTOpHU NOCiGHMKA BUKJIAJUA 3MICT IPOrPaMHOI iHXKeHepil BiANOBiIHO
JIo HampaiioBasb 3i creopenHs SWEBOK. IMobuparouu MaTepiayi, MU Kepy-
BaJIMCA NIPArHEHHAM BUCBITINTH KOHIENIIT Ta MeToaH, epeBipeHi MpakTu-
K010, 0OMUHAIOUM HAllLIeHi Ha Mai0yTHE TEOPETUYHI JOCTiKEeHHs, K] I1le He
MiATBEPANINA CBOEI IPUAATHOCTI AJIs HIXPOKOI'O BIIPOBAAKEHHA.

I1s xkHUra € 3araJbHUM BBEICHHAM Yy Cy4YacHi iHXeHepHi MeToAu pos-
pobxu mporpaMunx cucteM. OCKLIEKY HEMA€E IPOCTUX PO3B’A3aHb I CKJIA-
HUX IIATaHb, TOMY, He IIIYKAl04u aHaiel, My 3po6uu cupody posrisaHyTH
IIIUPOKE KOJIO IUTAaHb, IKi BAHUKAIOTH 1 TOTPeOYIOTh BiANIOBiel Ha LILIAXY
Bifi po3yMiHHA 3aMOBHHKOM #Oro nmorpeb6 A0 CTBOPEHHs IIpale3faTHOIo
mporpaMHoro 3abesnedeHHs, 110 3a0BOJIbHSAE 3raJlaHi BUIIle IOTpeOu.

Kuura mae 13 raas. [[o KOXXHOI IJIaBU JOAAIOTHCSA KOHTPOJIbHI 3a11-
TaHHA i 3aBHaHHA. BifnoBifaoun Ha 3aIIPOIIOHOBAHI 3alIUTaAHHA Ta PO3B’A-
3yIOUM 3aBJAaHHs, YUTAY 3MOJKe IIle pa3 30CepeiuTH CBOIO yBary Ha 1eHT-
paJbHUX acleKTaX KOMHOI I'JIaBU i TPOKOHTPOJIIOBATH CBOE PO3YMIHHA
BUKJANeHNX 3HaHb. HUK4Ue MoJaeThcA KOPOTKHII 3MICT IJIaB.

I'masa 1. IIporpamua iH)KeHepia AK ¢ax.

IlogaeThcss BUBHAUEHHA IPOrpaMHol iHKeHepii, ii cienudika AK iHxe-
HepHOI AifiJBHOCTI 31 CTBOpeHHA IporpaMHUX cucTeM. OOroBOpIOIOTHCA
NUTAHHSA CTAHOBJIEHHS (Gaxy, 3MicT HOro roJIOBHUX HaNpAMIB Aii, 3B’ A30K
3 iIHIIUMHU KOMII IOTEPHUMH JUCHUILIIIHAMUA.

I'naBa 2. Ba3oBi NOHATTA MpOrpaMHOI iHXKeHepil.

HaBoasAaTbCs TOJIOBHI eJIeMEeHTH eTaJIOHHOI MoJiesIi IporpaMHoOl iHxe-
Hepil Ta 3aCHOBAHMX HA HUX MOJeJiei ’KUTTEBOTO UKy PO3POOKY IIPO-
rpaMHUX CHUCTEM.

I'nasa 3. IH)KeHepia BUMOT.

O6I'PYHTOBYETLCA iHKEHEPisl BUMOT AK BU3HAYAJIbHA CTa/lis XKUTTEBO-
r'o UKy, MeTa AK0I — c(HOPMYJIIOBATH JOTOBIP MiK 3aMOBHUKOM i pO3-
pPOGHMKOM MOBOIO, CTYIIiHb (hopMasIi3allil KOTPOi He 3aBaXKae JOCATHEHHIO
IOMOBJIEHOCTEl . AHAJI3yIOThCA ¥ 3iCTABIAIOTBCA KiJlbKa KOHCTPYKTHUB-
HUX TiAX0JiB, MepeBipeHNX IIUPOKUM BUKODHCTAHHAM, SKi IPETEeHAYIOTh
HA POJIb CTAHAAPTIB y MailbyTHHOMY, ajle Mai’Ke HEBiZIOMi BITUM3HAHUM
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po3pobHuUKaM gyepesd 6pak poctynmHux nybaikaniit. Posriauyro 06’ eKTHO-
Opi€HTOBaHI MEeTOAM aHAaJIi3y BUMOT Ta aHaJi3y IpobaeMHUX obacTei.

I'masa 4. IIpoekTyBaHHA TPOrpaMHUAX CHCTEM.

PosruiggawThes npobiieMn TpascdopMallii BUMOr 3aMOBHUKA 10 PO3-
poOKH B IIPOEKTHI PillIeHHS 3 BU3HAYEHHA CTPYKTYPHU Ta 0COOJIMBROCTEMH
dYHKIIOHYBAHHA MalbyTHBLOI CHCTEMH.

I'nmasa 5. Merox UML sk moTeHuiiiHmMi craugapT 3acobis mMomenso-
BaHHA B NPOrpaMHIN 1H)KeHepil.

PoarasipaoTsca KOHIENIIII Ta eJeMeHTH CYYacHOTO METOAY, KM
HabyB IIXPOKOro BU3HAHHA Ta 3acTocyBaHHA. MoBa MeToAy NpHU3HaUeHAa
nnas cnenudikarii, Bisyasisailii, KOHCTPYIOBAHBA TA JOKYMEHTYBaHHSI ap-
TeaKTiB IPOIrpaMHUX CUCTEM.

I'maBa 6. TpaHcdopMmanis IpoeKTy B HPOrpamy.

ITopaerbes 3aranbHa cXeMa feraisaril IPoeKTy I 4Yac CTBOPEHHS
BUXIZHOI nporpamu.

T'masa 7. TecryBagHs nporpaM Ta CHCTEM,

HaBogsaTkes MeTonm TecTyBaHHs, Bepudikailiil Ta saxigaiii nporpam,
HaBOANUTHCA Kiaacu(ikaiia TOMHIIOK Ta BiAMOB y mporpamMax, poa3riasga-
IOTHCA PIBHOBHUAY TECTIB T4 €JIEMEHTIB TECTYBAaHHA, BU3HAUAETHLCHA POJIb
KOMAaHAH TEeCTYBAaYiB.

I'maa 8. CynpoROJIKeHHA IPOTPAMHNX CHCTEM.

Poarnsigaorbes MUTaHHA 3a0e3neYeHHsT BOIOLIT TPOrpaMHUX CUC-
TEeM SK I'OJIOBHOrO (PaKTOpa IXHBOI MMUTTEAIAIBHOCTL TA XXUTTE3ZATHOCTI.

Inasa 9. Anania 1 focATHeHHA 3agaHOl AKOCTI nporpamMHoro sabes-
IeYeHHs.

ITogaBo BM3HAYEHHS TIOHATTS AKOCTI nmporpaMHoro 3abesmeuyeHHsd,
AOCALAKEHO MOJENl Ta METOAHM IIOlaHHSI BUMOT 0 SIKOCTi, cTpaTerii ra
OIIHOK JAOCATHEHHSA NMOKA3HMUKIB AKOCTI BIMPOAORBIK MXUTTEBOTO IIUKIY PO3-
poOOKH CHCTEMH.

T'nasa 10. KepyBasusa KoHbirypauiamMmn nporpaMHEUX CHCTEM.

Posrasgarorsess cyyacHi nigxonn 10 KepyBaHHA KOH(DIrypaijieio cucre-
mu. Qnucano merty, 3aBAaHHsA ¥ cnocodu KepyBaHHSA, IKi 3 yenixom 3acTo-
COBYIOTHCHA HaraTbMa KOJEKTHUBAMM PO3POOHUKIB MIPOrpaMHMX CHCTEM.

T'mapa 11, MeHemxMeHT PO3poOKY IIPOrpaMHOTO 3a0e3IMedeHH .

ITopaso anamia Baj)cJIMBOI TPOOGJIEMU KepyBaHHA npoeKToM. PosrisHy-
TO TOJIOBHI TPUYMHM ITPOBAJII B TPOEKTIB, HAMBAKIMBIIIIL 3aBJAHHS Ta BiAIO-
BimansHicTh PaxiBiiB, KOTpi 6epyTh yUaCcTh Y 3A1HCHEHH] ITPOEKTY. 3aIIpoTIo-
HOBAHO CHUCTEMY OLIHOK PU3UKIB [[DOEKTY Ta KePYBAHHA PUIHKAMI.

I'nasa 12. IloBTOpHE BUKOPDHUCTAHHSA Y IpOTrpaMHii iHxKeHepil.

BucsirtsieHo migxosu 0 BUKOPUCTAHHSA POTOBUX HATIpAUIOBaHb (Tak
3BaHe MOBTOPHE BUKOPHCTAHHS) AK /[0 TAKOT0, UI0 € KJIIOYOBUM UMHHH-
KOM MiZBUHIIEHHA AKOCTI IPOrpaMHOTr0 HPOAYKTY Ta €eKOHOMII MOTPiOHIX
ISl IIBOTO pecypeiB, a came yacy ta BaproceTi po3podku. ChopMynisLoBaHo
OCHOBHI IOHATTSA 1 BU3HAYEHHS; 3alPONOHOBAHO KJiacupikaliio kare-
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ropiii IOBTOPHO BUKOPHCTOBYBAHUX KOMIIOHEHT; ITOAHO MiAXOAH 10 CTBO-
peHHsa Ta indopmalnitHoro sabesnevyeHHd IX BUKOPUCTAHHA.

I'napa 13. CrangapTu B nporpamMHii inxenepii.

PoarnanyTo roJIoBHI YUMHHUKY Ta HATIDAMM 383HAYEHOI iATLHOCTI.

Honarox A. KopoTkuii oryisiy KOAeKCY €TUKU IIPOrpaMHoi iHxeHepil.

HomaTor B. I'mocapiii.

Marepian pyxonucy miarorysaawn: JI.I1. Ba6enko — rnasu 1—6, 8,
12, 13 Ta K.M. JlaBpimesa — raasu 7, 9, 10, 11.

Kaura npusHadeHa 4Jid po3poOHUKIB HaBYaNbHUX KYPCiB BUIITUX HA-
BUYAJILHUX 3aKJa/iB, AKI TOTYIOTh CHleLiasicTiB 3 iIHGOpMaTUKH, CTYACHTIB
Ta acHipaHTiB IIUX 3aKJaqj/iB, MEHEXKEPIB KOJNEKTURBIB MporpamicTis, 110
XO09yTh MIBUIIUTH PiBeHb KBaIidikarii (AK Tenep KaxyTh, piBeHb 3pijocTi)
cBO€I opranizanii, (paxiBIiiB IpobieMHUX rasxyseil, AKi X04yTh BUCTYIATHA B
pPOJiIi TPAMOTHUX 3aMOBHUKIB KOMII JOTEDHUX IIPOTPAMHUX CHCTEM.

Iro pobory BukoHano B IncruryTi mporpamuaux cucrem HAH Vxkpai-
HM B paMKaxX NPOEKTiB QyHAaMeHTATbHUX gocaigxkens HAH Yxpainu.

ABTOPH BHCJIOBJIIOIOTH IIUPY MOAAKY 4j.-kop. HAH Vkpaiuu I1.I. An-
IIOHY, AKMUK MPUBEPHYB Hallly yBary 0 HAlIpaIlloBaHb B rajiysi sijipa 3HaHb 3
ITPOrPaMHOI iHXKEeHepil M aKIeHTYBaB BaKJINBICTh CTBOPEHHS BifITIOBIIHMX
marepiainis, a Takox npodecoposi O.@. Bosounay 3a 1opaay CTBOPUTH 3a
MarepianaMu JekIii, axi yuranucs y KuisebkoMy yHiBepeuTeri im. Tapaca
IIlepuenka, HaBYANbHUM MOCIOHUK 3 IIPOrPAMHO] 1H)KEeHepil 1S CTyJeHTiB.
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I'masa 1. TIPOTPAMHA ITHXEHEPIA K ®AX

BupobHULTBO it BUKOPUCTAHHSA KOMII'IOTEPHUX IIPOrpaM € Telep Ma-
COBOIO MiANBHICTIO: AK 3aCBIAUVE CTATHCTHKA, Po3polKOI0 Iporpam 3a-
HHATO MayKe ciM MLIBHOHIB JIOHEH, & THX, XTO AKTUBHO BUKOPHCTOBYE
ITPOrpaMHi CUCTEMM Y CBO1M /IiANBHOCTI 3a (haXxoM, HAPAXOBYIOThH NECATKH
MinbitoniB. IIporpamHi cucTeMu HaAbyJIM CTATYCY COILIANBbHO 3HAUYIIOTO
haxropa, AKUHN BrIUBae Ha Geanery Ta jobpodyT cycoijberBa.

3a TakuX 00CTABUH CBITOBE CYCIILJIBCTBO IPHHUIILIO A0 BUCHOBKY, II0
TeXHOJIOTiA BUPOOHHUIITBA IporpamM norpedye cBoro odopMiIeHHA AK ca-
MOCTiMHUI iHKeHepHUII dax, AKull Mae 3a0e3NeYUTH Y CBiTI BIAMOBIAHUHA
KaJApPOBUM TIOTEHIiaJ Ay 0OcATry MPOrpaMHUX PO3pPOOOK, 1110 IIOCTiMHO
3pocTae. 3a YOTHPHU HecATHUPIUUA AOCBiAY 3 IMPOrpaMyBaHHS CTBOPEHO
IepeiyMOBH JJIsT TaKoro ohOpMIICHHS, 1 Tellep MU MOXXeMO CIIocTepiraTu
iHTEHCHMBHUIL IIpolleC BU3HAUEHHS HOBOro )axy, KOTPHI Ha3BaHO IIPO-
rpamHo0 imxeHepiew (Software Engineering). Lleit npouec nporikae y
JIBOX pyciiaX — SIK IITHPOKAa JAUCKYCiA Y BIiAMOBIAHUX ClIeiaJbHUX MKYD-
Hanax (K, HAONpukinajx, vy Jkepeaax [1,2]) Ta aAK minecnmpsmMoBaHa
oprasisaiiiHa AiSJbHICTh MIXXHAPOAHHAX NpodecidiHUuX KOMII IOTEPHUX
o6’ennanp Ha woni 3 Bigomumu ACM ra IEEE Computer Society, ans
KOHIIeHTpAaIll 3yCHIb SAKWX CTBOPEHO CHellilalbHUM Komiter. ¥ #Horo
nybaikaniax [3] xetininis nporpamrol iHMKeHepil BU3HAYAETHCA TaK:
NpoOzpamua iHHeHepia — lie cucTeMa MeTOAiB, 3acobiB Ta AUCHMIIIIHA
nnaHyBaHHA, PO3poOKH, eKCITyaTaiil i CynpoBOIKEeHHS ITPOrPaAMHOIO 3a-
DesrneueHHd, 3ATHA O MACOBOT0 BiITBOPEHHA.

fAx 6aunmo, 70 KJIIOYOBHUX IIPOLECiB y cepl AianbHOCTL JaHoro dpaxy
BiJlHECEHO ILNIAHYBAHHA Ta cynpoBokeHHsi. [Ipyn npomMy nepminii BU3Ha-
YAETHCA AK aHAJMI3 1iyeil | 3aBJaHb po3pobru, MoKauBOCTI 11 peanizanii
Ta MOTPIOHUX IS 1IHOT0 PECYpPCiB, a APYIUH (CYTIPOBOKEHHA) TPDAKTYETHCH
He CTiIbKU SAK YCYHEeHHS 3HaiifjeHux xXub, CKIJIBKM AK BU3HAYEHHHA U
peanizalia HeoOXiZHUX 3MiH, 3YMOBJEHHX €BOJIOIi€I0 1oTped Ta yMOB
HISLTBHOCTI KOPUCTYBAauiB, AJJKe OUH 3 ABTOPUATETIB MPOrpaMHOi iHxKeHepil
M. JI»xexcon [4] cTBepaxcye, 110 30J0TUM TIPABUJIOM Ipodecii € Take:
BCSIKA 3aKiHUeHAa NMporpaMmHa cucTeMa 0Jpasy norpedye 3miH.

Yomy MoBa iife came TIpo iHKeHepHY AisiyibHiCTL? 3rafgaimMo, AK BOHA
BU3HAYAETHLCA Y BIIOMOMY 3arajJbHOMY TJAYMa4yHOMY CJIOBHHUKY [5]:
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1) im>KeHepisa — e 3ac'rocysamjﬁ HayKOBUX pe3yabTaris, siKe J03BO-
JI€ MaTH KOPUCTh Bijl BIACTHBOCTEH MaTepiaiB Ta JpKepesa eHeprii;

2) pisAnbHICTS 13 CTBOPEHHA MAIIMH IJ5 HAXAHHS KOPUCHUX TIOCHYT.

Ha Bigminy BiZy HAYKH, METOIO AKOL € 300y TTs 3HAHb, JJId iHKeHepil
3HaHHA € Julle 3aco0b0M OTPUMaHHA KOpHUCTi. SIK KasaB tile OGUH 3 BU-
sHaHux aBTopuTeTiB P. Bpykc [6], Buenwnii 6yaye, 11106 HaBuUTHCS, iHKEHED
HABYAETRLCHA, 11100 OyayBaTH.

Po3pobka nporpaMHUX CHCTEM BU3HAYAETHLCH, AK BAUHUMO, K iHKe-
HepHa aiaxbHicTh. OfHAK caix HaBecTH i1 KOCKHTH 3HAYHI BiAMinHOCTI Bif
TpaauIliifHOL iHKeHepil:

— TpaauIifH] MIKY iHXKeHepil MaroTh BUCOKHY CTYHiHb crelianisamnii
(aBioHiKa, Mamnnoﬁy,quaHHa, ximia Toimo). ¥ nporpamuiil isxenepil
cIenianisalfia € HOMITHOIO TIIBKU Y JOCUTE By3bKUX 3aCTOCYBAHHAX, AK-
OT TPAHCASATOPHU, OllepaliiHi cucTeMu i geaxi ixmi;

— 00’eKTH Tpasuiiiinol iHxKeHepil fobpe BusHavueni, i Mmaginyaamii 3
HIAMH Big0yBalOTHCA ¥ BYSbKOMY KOHTEKCTI, KOJIU I1poBJIeMU YXBAJEHHS
PiIlIeHb CTOCYIOTHCH OKPEMUX AEeTalei, a He 3araJlbHuX nuTadb. [Ipuanm-
mu nobynoBu aBToMobina abo gitaka anpiopHo BusHayeHi, iXHi TUIOBI
CKJIA0B1 — TAKO0XK, HAIPAIIbOBAHO KOJEKI[iI0 TUMIOBUX ITPOEKTHUX PillleHb
Ta AeTaJiei, o BiAIOBIIaIOTE THIIOBUM IIOTPebaM 3aMOBHHUKIB: TYCEHMILI
s 6e30PiKIKA, ABEPi MO3aqy AJIA TPAHCIOPTYBAHHSA TOPAHEHUX, HINITH
Ha TIIMHAX I8 OXKeJeAuIli TOI(0; HOBa po3pobka morpebye 3MiH JauIne
OKpPeMHX 3 HUX. ¥ NPOrpaMHi# iHxKeHepil noxiduol runisanii semae;

— okpeMi mpobaeMu TpaauItiiHOI iHskeHepil Ta BignoBiaHi IM rorosi
pimenusa nodpe knacudikoBaHi it kKaTtasorisoBaui. ¥ mporpamMuiil imykexepil
HOBa po3pobKa BUINIALAE AK HOBa Mpobyiema, B IKi# JOCUTH BasKKO PO3rie-
JNiTH aHaJorii i3 cucreMamu, SKi OyJ10 MoOyA0oBaHO paHiie, 60 kinacudikaii
Ta KaTraJjorisalii po3s’a3aHMX npobsieM NpaKTUYHO HEMAE.

Ilepeniueni BigMiHHOCTI IOTPEOYIOTH SBHAYHUX 3YCUJIb AJIA HiBeJIOBaHHSA
ix, 1 came Tenep cBiTOBA KOMII'HOTEPHA CHLIRHOTA BA3HAJNA AOIIJBHICTE Ta
BUACHICTE TaKmx 3ycwsab. lle BU3HaHHA MarepianisyBaau MidKHapopmHi
npodeciiini 06’efHaHHAA, CTBOPUBILIM CIIEI[1aJbHUI KOMITET, METOI0 AKOT0 €
IIePeTBOPEHHA ITPOrpamMHOl iHMKeHepii Ha cHewianbHICTh, 0 BH3HAETLCH
odiwiitio i mae 3adikcoBaHi 03HAKYW AJIA PO3MI3HABAHHS 11 AK TaKOl.

IlpakTuka crnenianisamii npodeciiiHol AiSJAbHOCTI, 0 CKJajaca B
IUBLII30BAHOMY CBiTi, 03BOJIsIE BBa)KaTH Hpodeciro “3pinown”, AKII0e A1a
Hel €!

* cCHCTEeMa IT0YaTKOBOrO HaBYAHHS 3a (haxoM;

* MeXaHi3MH PO3BHTKY BMiHb Ta HABMYOK IePCOHAY, HeOoOXiHi Aisg
NPAKTHYHOIL TIAJTBHOCTI;

« ceprudikania mepcoHay, OpraiisopaHa B paMKax Ipodecii;

« nineH3yBaHHA (haxiBiiB, opraHizoBaHe IiJ KepiBHUI[TBOM OpPraHin
Baajau (30KpemMa, AJs CUCTEM 3 Ii{BUILEHUM PUSHUKOM, AK-0T 1 AEC
Ta iM moAiOHMX);
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« cucTemMu 1rpodecifHOro BAOCKOHANEeHH I KBajidikaiil mepcorary Ta
BiJICTEXKEHHS CYYACHOI'O PiBH#A 3HAHB 1 TeXHOJIOTIH 3a (haxom, 1100 yMOXK-
JHBUTH A (paxiBIiB BMIKMBAHHSA 32 YMOB iHTEHCUBHOI'O PO3BUTKY (haxy;

* eTUYHUHU KoJleKc haxiBIliB;

« ipodheciitni 06’eqHaHHA.

Ilsisi mporpamMHOI iHzxkeHepii € nunie moTyxKHI npodeciiiai 06’ egHaHHA,
Taki, K IIHPOKO BimoMmi cepen npodecioHaniB aMepukancbke 06’ e IHAHHA
koM otepaux cremiasicriB ACM (Association for computer machinery) i
KOMIT'I0TepHAa cnijka nmpu [HeTuTyTi IHXKEeHepiB 3 eJIEKTPOHIKU Ta eNIeKTPH-
ku IEEE Computer Society, o6’eananumn sycuunsimu axkux y 1999 poui
OyJI0 yXBAJIEHO eTHYHUI KOleKe ITpodecioHana 3 nporpaMHoi iHxkeHepii [7].

Ilnst HagBHOCTL yeix iHIIKMX 3 nepesiyeHuX O3HaK mnoTpibHo, 106
OyJi0 3a(piKCOBaHO CyMy 3HAHb, AKiI CTAHOBAATH (haxoBy KBamiikailiro
nepcoHany. 3rajgaHi Buime mpodeciiini ob’egHAHHS Ta PAN HOTYXXHHUX
BUPOOHUKIB IIpOrpaMHOro 3adesledyeHHs CTANIM AK iHiniaTopamu, Tax i
opraHi3aTopaM# AiSiNBHOCTI 3 BU3HAUEHHA CyMH IpodeciliHux 3HaHb 3
nporpaMHol iHxeHepil, /14 yoro # 6yJI0 CTBOPEHO clieljiabHUi KoMiTeT,
AKWI 00’ eIHAR IIUPOKE KOJIO MPOBIAHUX cHeIliagicTiB.

¥ 1999 poui KomiTeT HanpanIOBAB IIepesiK I'OJIOBHUX PO3AiaiB, AKi,
Ha IYMKY 4JIeHIB KOMITeTY, € CYMOIO HEOOXiAHMX 3HAHb 3 JaHOol npodecii,
IS KOXKHOT'O 3 PO3JIAiB IOAHO NEPeJIiK TeM, 110 BXOAATSH 10 UOr'o CKJa-
ay [3]. Tagkum umHOM, BUSHAYEHO ABA BUINI PiBHI jepeBa 3HaHb.

Hassemo 11i poaaiam:

* aHAJI3 BUMOT [0 MPOTPAMHOI CUCTEMHU, AKY Mae OYTH CTBOPEHO;

* NeTaJbHHUH IIPOEKT 3TajlaHol CUCTEMH;

* KOLYBaAHHA;

* TECTYBAHHSA CUCTEMHU;

* IPOLEC CYITPOBOYKEHHA IPOrPAMHOIO NPOAYKTY;

* KepyBaHHA KoHbirypaiieo;
sabesneyeHHa AKOCTI pO3POOKHU;
3abesmeueHHd BifMoBiZAHOCTI po3pobKu a0 BUMOr 1 3aMOBHHKIB
(Baurizaitia) Ta 3abeaneyeHHs BIIITOBIAHOCTI KOAIB A0 1IPoeKTy (Bepudikailis);

* IPOIEC VAOCKOHAJEHHSA OTPUMAHOrO IIPOrpaMHoOTo MIPOAYKTY.

HanpanboOBaHO TAK0XK TMEPETiK CYMIKHUX AUCIIUTLIIH, 3HAHHA 3 AKUX
HeoOXxigHi ans daxiBuis 3 nporpaMHoil iHkeHepii. o Takux AUMCHUILIIH,
30KpeMa, HaJIeXKaTh:

— KOMII'IOTEPHA HayKa;

— VIIPaBJIIHHA TPOEKTOM;

— eJIEKTPUYHA 1H)XKeHepis;

-—— MaTeMaTHKa;

— TeJEeKOMYHIKAaIil Ta Mepexi;

— MEHEIMEeHT;

— KOIHITHBHI HayKH.
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IloBHe BU3HAYEHHA CYMU 3HAHB 3 IPOrPAMHOI iHMKeHepil nagyeThes
orpumatu B 2002 por1i.

Om:xe, amicT HOBOI iHKeHEPHOI AUCHUIITIHY NPOZPAMHA iHHCEHEDIR
MOJKHA BBaXKaTH, 0 NEBHOI MipH, BU3HAYEHUM, X044 JeAKi KOPEKTHBHA
ILJIKOM iMOBipHi,

KouTpoasHi 3anuTagHd i 3aBHaHHA

1. ¥V yomy cyTh iH}KeHEepPHOi 1 HayKOoBOi misiabHOCTI?

2. ¥V uomy crenupika mporpaMHol iHKeHepil AK 1HKeHepHOI A1ANb-
HoCTi?

3. HagzsiTs o3Hakm 3pisol npodecii. SIKi 3 Hux BiracTuBl mporpaMHii
ixrenepii?

4. Slki 3 Ha3BaHMX O3HAK BUMAralnTh HasABHOCTI 3adikcoBaHOl cyMu
(haxoBUX 3HAHB, 1110 CTAHOBJAATHL OCHOBY KBagidixkailil nepcorany.
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I'masa 2. BA30BI IOHATTA ITPOIPAMHOI
THXXEHEPII

Eranouny mozess nporpamMHol iHMKeHepil MOMHA BU3HAYUTH SAK
B3aEMO/I110 TPHOX (HAKTOPIB:

* IIPOLIECiB;

* IPOAVKTIiB;

* pecypcis.

KoxxHa nporpamHa cucTeMa HNPOTATOM CBOr'0 iCHYBaAHHS ITPOXOXUTH
3 IIeBHOIO TTocJigoBHicTIO (hasu abo cTaxmii Big 3agyMy 10 HOro BTLIeHHS B
IIpOrpaMM, eKCILIYaTallilo Ta BuJIydeHHsA. Taka nocaigosHicTs a3 Hasu-
BAETHCHA Heummesum yurkiom po3pobrku. Ha xoxuiit ¢asi BigbyBaerbes
[IeBHa CYKYIIHICTH NPOIeCciB, KOXKEH 3 AKUX MOPOJKYE IIEBHUM ITPOAVKT,
BUKOPHMCTOBYIOUH IE€BHI PECypCH.

¥Yci mpoayKTH BCiX NMPoLeciB mporpaMuol iHxKeHepil ABAATH 0000
IIeBHI ONUCU — TEKCTH BUMOTI [0 PO3POOKU, HOTOMKEeHHS NOMOBIEHHOC-
Tel, JOKYMeHTAalli10, TeKCTU NMporpaMm, IHCTPYKILII 3 eKeryaTaiiii Touio.

I'onoBHUMM pecypcaMu TIpOTpPaMHOI iHikeHepil, AK1 BU3HAYAIOTH
eeKTUBHICTS 11 po3pPOBOK, € Yyac 1 BapTiCTh I[UX PO3POOOK.

PisHoBuu AiANBHOCTL, KOTPL CTAHOBJIATH IPOLECH XKUTTEBOT'O ITUKJITY
IporpamMHoi cucremu, 3adikcosano B MixkHapoguomy cragnapri ISO/IEC
12207 : 1995—0801 : Informational Technology — Software life cycle
processes [1].

3rizHO 3 HABEJEHUM CTAHAAPTOM, YCi NPoIlecH NOALIeHO Ha TPY IPynu:

* POJIOBHI IpoOLIecH;

* DOIIOMIiXKHI ITpoIecy;

* OpraHisalliifHi npouecu.

Jlo roJlIoBHUX NpoUeciB BifHECEHO TaKi:

— 1mpoiiec npuabaHHA, AKUNA 1HIIIOE XUTTEBUII MUK CUCTEMH Ta
BH3HAYAa€ OPraHi3amio-IoOK YIS aBTOMaTU30BAHOI CUCTEMH, ITPOrPaMHOL
cucremu abo cepsicy;

— Ipoliec PO3PoOKH, AKWM O3Hayae il opraxisamil — po3podHUKa
IpOTPaMHOIO IPOAYKTY;

— Mpoliec IIoCTaYaHHA, SKUI o3Hayae aii mij yac nepegaui pospobie-
HOT0 MPOAYKTY IMOKVYIILEB];
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— IIpollec eKcnyaraiii, skuit odHauae Jiii 3 o6cayroByBaHHA cUCTE-
MH TIiJ 4ac 1i BUKOPUCTAHHS — KOHCYJbTAIll KOPUCTYBAUiIB, BUBUCHHS
ixHiX mobarkaHb TOIIO;

— MPOIleC CYMPOBOJYKEHHSA, AKUHA O03HAYAE il 3 KepYBAHHA MOMIU-
dikanisMy, TIATPUMKH AKTYaJbHOI'O CTaHy Ta (GYHKILIOHANBHOL mpu-
JAIATHOCT1, IHCTANMAIII0 TA BUJIYUEHHS BepCiil NpOorpaMHEUX CUCTEM Y KOPH-
cTyBaya.

Y cBoO Hepry, Ao npoIecy po3pobKH BXORATE TaKl NPOUECcH:

* iHXKEeHepis BUMOTI' IO CHCTEMU;

* IPOEKTYBAHHS;

* KOJAYBaHHSA i TECTYBaHHA.

J10 KOIOMIMHMX IIPOILECiB BiiHECEHO Ti, 1110 TaK 4u iHaKIue 3abeame-
yyioTh AKiCTh npoaykTy. Tepminom sxicmb npodyxkmy IIO3IHAYEHO CY-
KVIIHICTH BJIACTHBOCTEM, AKI 3YMOBJIIOIOTH MOXKIUBICTE 3a/J0BOJIEHHS T10-
Tped 3aMOBHUKA, KOTPHUU ¢chOpMYIIIOBaB iX ¥ (hopMi BUMOT Ha po3pobKy.

J1o oprasisamiifHuX ITpOLEciB BiIHECEHO MEHE/IPKMEHT PO3POOKH, CTBOPEH-
HS CTPYKTYPH Oprafisariil, HaBuaHHA ePCOHANY, BUSHAYEHHS BiINOBI(AIBHOCTI
KOYKHOT'0 3 YYACHHUKIB MPOIIECiB YKHUTTEBOTO ITUKJIY PO3POOKH.

CraszapT, po3raAAHYTHH HAMU BHIIE, € POJIOBHUM YMHHHUKOM BU3HA-
YeHHSA 3MICTY XiAABHOCTI y chepl nmporpamMHol iHMkeHepil, 1 BCi 3HaHHA,
AKMX NOTPeOdVIOTH MpoecioHann 3 MporpaMHoi iHKeHepil, GopMyIIIOIOTE-
CsT CTOCOBHO ITPOIECiB, BUSHAYEHHX 3raaHuM Bulle crangaptom. Kopor-
KU oraaAx crasgapry aus. v . 13.

3ynIuHUMOCH JOKJIAAHINIE Ha ITpollecax po3podKyM MPOrpamMHOro 3a-
OesrieueHHs1, AKi B CYKYITHOCTI MaOTh 3a0e3MmeYnTH HLIAX Bij[ YCBIJIOMJIeHHA
nmorped 3aMOBHMKA 0 llepefaui Homy rorosoro npoaykrty. Ha meomy
HUIAXY BUALNAIOTE HUBKY XapakTepHux podir.

Buanauwenuns 6umoz. 36ip Ta aHalli3 BUMOr 3aMOBHMKa BUKOHABIEM
i mpezcTaBiieHHSA 1X y HOTALI, SiKa € 3pO3yMLIOI0 K /IS 3AMOBHUKA, TaK
i Ans BUKOHABIA.

ITpoexmyeanns. IlepeTBOpeHHA BEMOT /10 PO3POOKH B IIOCHILOBHICTE
TIIPOEKTHUX pPillleHb LIOA0 cocobiB peanizanii BuMor: GOpMyBaHH:A 3a-
rajbHOL apXiTeKTYpH IPOTrPaMHOI CHCTEMH Ta NPUHLUIIB 1i TPUB’ A3KYU
10 KOHKPETHOIo cepeIoBHINA (PYHKIIOHYBAHHSA; BUBHAYEHHA JETAJbHOIO
CKJIAAY MOAYJIIB KOXKHOI 3 ApDXiTEeKTYPHUX KOMIIOHEHT.

Peanizayis. IlepeTBoOpeHHA IPOEKTHUX PillIeHb HA TIPOTPAMHY CHCTe-
My, SIKa peasidye Taki pillleHHSA.

Tecmyeéanns. IlepeBiprka KOXKHOTO 3 MOAYJIB Ta crocobiB IXHLOI
igTerpailii; TecTyBaHHA INPOrPAMHOrO MPOAYKTY B LiJomy (Tak 3BaHa
Bepudikallis); TectyBaHug BignosigHocTi QyHKINN NPaLIO0Y0l TporpaMHol
CHCTeMH BUMOIaM, TIOCTABJEHNM 10 Hel 3aMOBHUKOM (Tak 3BaHa BaJifaris).

Excnayamayia ma cynpo6odzicenmns 20mosoi npozpamiol cucmemu.

3a fecATUPiYYSA AOCBiAY 3 TOOYAOBY IPOrpaMHMX CUCTEM HaIlPalbo-
BAHO HU3KY THHOBHMX CXeM IOCJifioBHOCTI HaBeJeHUX BuIe podir. Taki
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CXeMU Ha3BaJU MOJAEJNAMH KUTTEBOTO HUKAY. lcTOpUYHO nIepImoio 3acTo-
CcOBYBAaJIACS TaK 3BaHa godocnadna, abo kackadua, modeas, 3a sIKOIO BBa-
JKAJIOCH, 1110 KOXXHa 3 pobiT BUKOHYETHCA OJUH pad 1 B TOMY IOPSAAKY, B
AKOMY 1X nepesiveHo sunie. [Hakine Kamyyu, podujiocs NPUNYILEeHHS, 1110
KOMHY 3 pobiT OGyle BUKOHAHO HACTINILKU peTeJibHO, 110 micjas i1 3aBep-
uIeHHA i mepexoay A0 HacTymHOI poGOTH NIOBEPHEHHS 10 IOIIEPeAHbOL He
notpibno. Ha puc. 2.1 noxasano nocninoeHicTh podiT 3a 800ocnadHon
(kaciadnow ) modeanio. IloBepreHHA 10 moyaTKoBol crafil pobit nepex-
HavaeTbedA, AK 0aUUMO, JHIIE K Pe3yAbTAT CYTIPOBOIYKEHH.

IlignicTs TaK0l MOJIeJIi MOIAraE B TOMY, 1[0 BIiepiie 0yJo sahikcoBaHO
[IOCJiJIOBHICTH IIPOIIECiB pO3p0oOKY Ta CTafil FOTOBHOCTL MPOrPaMHOIO IPO-
AVKTY, & HeJJOJIIKOM € Te, 1110 B I KOHILeNIiio MoKIaeHo Mojess habpuKy,
KOJIH IPOAYKT NPOXOAUTH CTafil BiJ 3agyMy A0 BUPOOHUITBA, IIiCIA YOTO
nepefaeThest 3aMOBHUKOB] SIK TOTOBMIL BUDPI1O, 3MiHY AAKOro He iepesbaydeHo,
xXoua ¥ MOMKJIMBA 3aMiHa Ha iHmuit nogibHui NpoayKT y pasi pekaamaii.

~p| BussaueHsHs BRMOT —l

IlpoexTyBaHHA

CHCTEMH |

Peanizauisa

CUCTEMH I

|
I
I
!
I
|
|
I
| TecryBanHSA CHCTEMH
I
|
1
|
I
|
I
|

Ha BIAHOBiZHICTH ‘
npoexTy (Bepupikais) |

TecTyBaHHA CHCTEMHU

Ha BigmoBigHicTh
BUMOTaM l

e e - CynpoBomxeHHs

Pue. 2.1, Bogocmanua mMoaens KUTTEBOTO IHKIY MPOTPAMHHX CHCTEM

JLisi IporpaMHOr0 HPOAYKTY TaKa MOJEeNb He MiAXOIUTH 3 KiJIBKOX
npuuuH. [lo-mepire, BUCIOBIEHHA BUMOT 3aMOBHUKOM — 11€ CY0’€KTUBHUIA,
HehopMAaTiZ0BaHMM 1TPOIIEC, AKHI, AK 3acBiguye 6araTopiyHUM A0CBig, MOXKe
faraTopaszoBo yTOUHIOBATHUCS TTPOTATOM PO3POOKM 1 HaRiThH micasa il 3aBep-
IIeHHA Ta BUIIPOOOBYBAHHSA, AKILO 3’ ACYETHCS, TI[0 3AMOBHHUK “XOTiB 30BCIM
irmre”. IMo-apyre, aMiHIOIOTHCS OOCTABUHEM Ta YMOBU BUKOPUCTAHHS CUCTEMH,
TOMY 3araJbHOBU3HAHUM 3aKOHOM ITPOrPAMHOI iHKeHepil € 3aK0H eBOJIIOLL,
KOTPHMIT MOMKHA C(HOPMYJIIOBATH TaK: KOXKHA Aif0ua IIporpaMHa cucTeMma 3
yacoM norpedbye 3MiH abo 1epecrac BUKOPUCTOBYBATHCS.

. 19

-




3Bakaouy Ha HeoOXigHICTH eBOIOLLl, BOAOCTAZHY MOJENb MOXMHA
POSIIAAATH AK MOJAENb dKUTTEBOTO IMKJIY JUIle AJS Iepuioi Bepeil pos-
pobru. Bpaxosyiouu, 110 Ha KOKHIH cTaAll pobiT Mo)Ke BHHUKHYTH I10-
tpeba 3MmiH, i mi0 moTpeby Mae OyTH 3aJ0BOJIEHO TAKMM UYWHOM, 100
JOKVMEHTANis, AKA € MPOAYKTOM KOXKHOI cTagil (0nuec BUMOT, OIIMC IIPOeK-
TY TOIO), BiAmmoBigana AificHOMY cTaHy PO3po0KU Imiciasi BHECEHHA 3MiH,
fyJi0 CTBOPEHO TAK 3BAHY CHipaibHY MOJE/b PO3BUTKY pobiT, BiAMiHOIO
AKOI € MOXKJIMBICTE 6AraTopasoBoro MOBEPHEHHS A0 cTajgii (hopMyaroBaH-
HSI BUMOT [0 po3pobKu 3 O6yAb-sikol cTaxii pobiT, AKI{0 BUABHTHCA He-
00XiAHICTL BHECEHHS 3MiH.

Ha pue. 2.2 nmopaHo 3o0pakeHHs cnipanbHoi mozeni pos3pobku, B
AKIA KOKHHUHY 3B cIipaJi BiArioBizia€ ogniil 3 Bepcit pospodxrm. Ha Kok
cTaxil po3pobKkyM aHanisyersca nmorpeda 3MiH, a BHeCeHHA 3MiH Ha Oy/ab-
AKiIN cTaxil o00B’A3K0OBO MOUYNHAETLCA 3 BHECEHHSA 3MiH [0 NONEPEeaHbO
sadixcoBaHUX BUMOT.

Ananiz sumor
Tecrynanus /

Bepewn 3 | Bepewsr 2y Bepeis 1

TIpoexT

Peanizamist

Puc. 2.2. Cnipanpra Mogenh KATTEBOTO IIHKAY PO3POOKH
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KonTpoabHi 3anmuTaHusa i 3aBHamas

1. fki TpM YMHHUKYN BU3HAYAIOTH €TAJOHHY MOJEJb ITPOrpamMHOi
iHKenepii?

2. flxuit BU MaOTh IPOAYVKTH IporpamMuol isxenepii?

3. HassiTs ronosHi pecypcH nporpamMHOl iHKeHepii, 1[0 Bu3Ha4aoTh
epeKTUBHICTE PO3POBOK ITporpaMHoro 3abesneueHHsd.

4. ChopmymioiiTe BUSHAYEHHS JKUTTEBOTO IIHKJIY PO3POOKY IIporpaM-
Horo 3abe3neyeHH.

5. Ha3BiTh TPpH OCHOBHI I'PYIIH IPOIIECIB }KUTTEBOTO IIHUKIY.

6. [lepenmiuiTe mpolecu KOXKHOL 3 TPYIIL.

7. Axni MidxkHapogHuli cTAHIADPT BH3HAYAE ITEpeaik 1 3micT mponecis
JKUTTEBOTO IUKJIY TPOTPAMHOIO NPOAYKTY?

8. Yu Bci npoiecy, 3asHadeni B crasgapTi, Mae 6yTH BUKOHAHO B KOKHINA
poapobiil nporpamuoro sabesmeuenHs ado YK HAKAE CTAHAADT TAK1 MOMKIU-
BOCTi, AK1 MOXKYTH OYTH aKTyanbHUMM JJI KOHKPETHOTO BUTIAAKY ?

9. Ha3sBiTs eTanu npouecy po3pobKH MporpaMHOro 3abe3neyeHHd.

10. OcHOBHI Moneni KHUTTEBOrO NUKJY PO3SPOOKM NPOrpaMHOTO 3a-
fesanmeueHHd i iX BIAMiHHOCTI.




I'nasa 3. THXKEHEPIA BUMOT

3.1. Imxenepisa BUMOr SK mpoiec

Koxxra cucreMa — me neBHHII IepeTBOPIOBAY, YHUIO MOBEAIHKY 1
BJACTHBOCTI AKO1 MM GyIYEMO B IPOIIECi CTBOPEHHSA IPOrpaMHOl CHCTEeMH,
i II0 MOBEAIHKY Ta BJIACTHBOCTI My o6MpaemMo TakK, 1100 po3s’a3aTH HALLY
rpobiiemy.

IIporpamHa cucreMa — 1lie TIeBHA MalllMH4, KOTPA BBOAUTHCA Y CBIT
IJsi TOro, 1100 BIJIMBATH HA HBOrO. YacTKH cBiTy, AKi BIJIMBAIOTH Ha
maingHy abo miggarmThes ii BIVIUBY, CTAHOBJSATEL TAK 3BAHUH JOMeH npu-
Kaadnoi zany3si abo domen 3acmocysarsi. Onuc MHOro BILIUBY HA€ BiJIMOBIb
Ha ganuranua “Illo poburs cucrema?” i BUBHAUAE BUMOI'H 0 CHCTEMH Y
dhopmi yrox Mi’k 3aMOBHUKOM 1 BUKOHaBIeM. fIK BOHA 11e pofUTEL, BU3HA-
Yae ONUC MaIluHu.

Bynemo HazuBaTH 8uM02aMu A0 TIPOrPaMHOI CHCTEMU BJIACTUBOCTI,
AK1 MarTk OyTH B CUCTEMH, SIKIIIO BOHA aJIEKBATHO BUKOHYE ¢BOI hyHKILII.
Ilpukaagamu Takux GYHKOIA MOKYTh OyTH: aBTOMATH3Allid IPUTAMAaH-
HUX IlepcoHany oboB’a3KiB, 3aleaneueHHsa KepiBHHUITBA iHGOpMALi€O,
noTpibHoI0 ANa YXBaJIeHHS PillIeHb, KePYBaHHSA (hi3MYHUMM IPHCTPOAMUA
BUPOOHMUUYOrO npoiecy Toio. TobTo, mporpaMHa CucTeMa MOYKE MOIEIII0-
BATU JOCHUTH CKIAAHY AiANBHICTE JIOJEH Ta OpraHisariif, iXxHs01 B3aeMo1il
3 QisUUYHUMU ODPUCTPOAMH TOI0. BimImoBifHO A0 1OTO, BUMOI'Y A0 IIPO-
rpaMHOl CUCTEMH MAIOTh BigoOpakaTy Bel TPYAHOII Takol AisgnsHOoCTI.

B cyuacuux indopmaniinux rexHosorigx (asa KUTTEBOrO LUKILY, HA
AKiH (ikcyoThcA BUMOrM Ha pO3po0Ky nporpaMHoro 3abeanedyeHus, € BU-
3HAUAJBHOIO AJSA HOro AKOCTi, TepMiHiB Ta BaptrocTi pobir. Came Ha il
dasi mae OyTu 3adikcoBaHO peasbHl NOTPeOU KOPUCTYBAUIB, 1110 CTOCYIOTh-
¢ (DYHKIIOHAIBHUX, OTIePAlliHHAX Ta CePBICHMX MOXKJIMBOCTEH Ta AKi Oe-
peThes peaisyBaTH po3pobHmnK. Takum yumHOM, Ha IiH (asi JOMOBIAIOTL-
Cs 3aMOBHUK i BUKOHABEIb, I1[0 BUSHAYAE MOAATbIII Ail BHKOHABIA.

Ilina moMHIOK Ta HEYITKUX HEOAHO3HAYHMX (GOPMYTIOBAHb HA I(iH
hasi nyaxe Bucoka, 60 yac i 3acobu BUTpauarOTLCA HA HENTOTPiOHY 3aMOB-
HUKOBI mporpamMy, OCKIJIbKM BiH MaB Ha yBasi 30BciM iHIIe, ajle He 3yMiB
chopmysroBaTu ¢Boi noTpedbu. BHeceHHs HeOOXIIHNX KOPEKTUB IIPYU IBOMY
MOJK€ BUMAaraTi 3HaYHUX nepepobok, a IHKOIN ¥ NOBHOIO NEPeIIpPoeKTy-
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BaHHA i, BiANIOBiAHO, nNepenrporpamyBasusa. THM yacoM cTaTHCTHUKA I10-
Ka3ye, 110 BiACOTOK TOMUJIOK Y NTOCTAHOBILI 3aBJaHb I1IePEeBUIIYE BiICOTOK
NOMHJIOK KOAYBAHHSA, 1 e € HacaiAKoM Ccy6 €KTUBHOIO XapaKrepy npo-
mecy Gopmya0oBaHHA BEMOT Ta Maiske MMOBHOI BigcyTHOCTI 3acobiB itoro
dopmanizanii. Tak, 3rigHo 31 craTUCTUKO0, B AMEPHIl BUTPAYAETHCH
mopigEo 10 82 MIApA AoJlapiB Ha MPOEKTU, BH3HAHI Iicas peanisaiil
TAKMMH, 1110 He BiJNOBiZAaKOThH BUMOraM 3aMOBHUKA, IHAKIIE KaXy4H,
HEemOTPIOHUMH.

Hirouumu ocobamu npoitecy GhopMyJIloBaHHA BUMOT €:

— Hocil iHTepeciB 3aMOBHHAKIB ([OCHTH 94aCTO 3aMOBHUKA PErnpeseH-
TYIOTh KiIbKa TpodeciiHuX rpym, noTpedn AKUX MOXKYTH MaTH He JIMIIe
BijiMiHHOCTI, 2  HABITh CYIIEPEYHOCTI);

— OIIEpaTopH, KOTPi 3AiMCHIOOTHL OOCHYroBYBaHHS I yac QYHK-
IIOHYBAHHS CUCTEMMN;

— PO3POOHUKU CUCTEMHU.

o npouecy GOpMYINOBAHHA BUMOT BXOAATH KiJbKa IiAIpOIeciB.

36upannsg sumor. [P>KepesaMu BiloOMOCTEM ITPO BUMOTY MOMKYTE OYTH:

— MeTa Ta 3aBJaHHA CUCTeMH, fKi hopmymtioe 3amoBHMK. Cirijl 3a3Ha-
YUTH, 10 NpH 6€3YMOBHIN OPIOPUTETHOCTI AYMKH 3aMOBHHKA Tpeba MaTH
Ha yBasi HeOe3meKy HeOMHO3HAYHOI'0 PO3YMIHHA MUX (POPMYJTIOBaHb 3a-
MOBHMKOM 1 PO3POOHMKOM, a TAKOXX BJACTHMBICTH JIOAWHU 3aMOBUYBATH
0araTo BM3HAYAJBHUX MOAPOOUILL, 10 € HE 03HAKOIO 3JI01 BOJi, a JUIIe
Hachigrom abo 3abyibKyBaTocTi, a0 BIEeBHEHOCTi, L0 Iie “3arajbHO-
Biomo”. Tomy opmMyTioBaHHS 3aMOBHUKA IMiAJIATAIOTE MIMOOKOMY OC-
MUCIEeHHIO 3 00KY BUKOHABIA;

— ngiroya cucTeMa abo KOJMEeKTUB, AKUK BUKOHYE 1T dyHkii. [{ocurs
YacTo CucTeMa, KOTPY 3aMOBAAIOThL, Ma€ 3aMiHUTH cOD0IO ITOTIEPeAHIO CU-
CTeMY, IO BXKe He 3aJI0BOJIbHAE 3aMOBHHAKA, abo nesHi MyHKI] giloUuoro
nepcordany. BuByenus ¥ (ikcanis HAABHUX (PYHKIIOHAIBHUX MOMKJIIM-
BOCTEeH cTBOPIOE Daszy, POSHIUPEHHA AKOI J03BOMUTEL CHPOPMYJIIOBATH BH-
MOT'M [0 1oTpibHOI cucTeMH, B AKUX BPpaXyeThes HabyTHUH JOCBi/l 3aMOB-
HuKa. s mporo gikepesa TaKoK € IIeBHA HeDe3nmeKa mepeHeceHHA BaJl
opranizauili momepenHbOi cucTeMu B HOBY. Hampukian, posmopin
000B’A3KIRB cepel IePCOHAY IIEBHOI0 BiJIIlJIy CKJIABCA iCTOPHUYHO BIIPO-
AOBK IIOCTiZOBHOTO PO3UIMAPEHHS KazapiB 1 € HeZOUIMbHHM BIZHOCHO
dbyuruiin Bigainy. Tomy, BuBUalouu gilo4y cuCTeMy, Tpeba BMIiIO
BIIOKPEMUTH HOTPeOM IpobieMu, SIKY PO3B’A3ye cucTeMa, BiJ 3aKkjaje-
HUX y CTApy cUCTeMy HeBAANUX OPraHisamiiHuUX pilleHb. 3 OTIAAY HAa
e, Ipollec ypaxyBaHHSA AiIOUO0I CHCTEMU ITLN Yac CKJANaHHA BUMOT IO
HOBOI JIOL1JILHO NIPOBECTHU 32 TPU KPOKU:

a) 3a NMepuIMM KPOKoM BUBUaAEMO DiZHUHY CTPYKTYPY Ail0uoi cucre-
Mu (HeaaJexKHo BiJf TOro, aBTOMAaTH30BaAHA BOHA UM “JT0/chKa’”);

0) 3a IPYyruM KPOKOM poOKMMO JIOriyHe y3araJdbHeHHA BUABJIEHUX HA
NepIIoMy erani (PYHKILIH Ta 0CODIMBOCTEH, BUALIAIOYH Ti, LI0 BIAOOPAYKAIOTH
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IIOCTAaBJEHY Nepex po3pobkoi npobaemMy, Ha BigMiHy Bij sakjiafieHUX Y
CTapy CHCTEMY OKPEMMX IIJAXiB pO3B’ABaHHA Ipobiemu (iHKOIHM He
30BCIiM BIaIMX);

B) 3a TpeTiM KPOKOM BHM3HA&YAEMO JIOTiUHE DPOIIIMPEeHHS (DYHKIIH,
BUABJIEHMX HA JIpyroMy Kpolii, ke BijinoBinae norpebam HOBOI cucTeMH
SIK PO3BUTKY ICHYIOUOI B 3alaHOMY HaIpsaMi; BusHaveHi QyHKII dopmy-
JIIDEMO K BUMOI'M /IO HOBOI CUCTEMU;

— BarasbHi 3HaHHSA OAO0 NpodiaeMHoOl raaysi samosHuka. Biu dop-
MYJIO€ 1 posyMmie ¢cBoi npobieMu B TepMiHax IOHATHL NEBHOI npobiieMHOl
raayai i, AK sragyBajoca BHUIE, 3aMOBUYY€E MOAPOOUIi, KOTpi Hanexarh

‘caMe 0 3arajJbHOBIIOMMX 3HaHb (ajne, Ha Kajb, TINIBKHY cepe npodecio-
HaJIiB BiOBiAHOI ramnyasi);

— Bigomul CTAHZAPTH 3aMOBHHKA, KOTP1 CTOCYIOTHCS OpraHisamiiHux
BUMOT, cepe/IoBHINa QYHKIIOHYBAHHA MailbyTHLOI cucTeMu, i BUKOHAB-
CBKMX Ta PECYPCHUX MOXKJIHUBOCTEH.

Merogamu 36upaHHAa BUMOI HalyacrTiiie €:

— iHTepB’I0 3 HOCIAMM iHTEpeciB 3aMOBHUKA Ta OIIEPATOPAMU;

— CHOCTEPEeIXeHHA 3a PoOOTO0 NiY0] CHCTEMH 3 METOIO BilOKpeM-
JeHHHA 11 Opra’HiyHUX BJIACTHBOCTEM BiJ THUX, IO 3YMOBJIEHI CTPYKTY-
POIO KazpiB;

— (hikcanis cieHapiiB ycixX MOMKJIMBUX BUNTAAKIB BUKODUCTAHHSA CHC-
TeMW, BUKOHYBAHUX IIPH LLOMY cucTeMoo GhyHKIIiN, poneit ocid, Korpi
3anyckKawTh IIi cueHapili abo B3aeMOilOTh 3 CHCTEMOIO mij yac ii
dyHKIlIOHYBaHHA.

IIpopykToM nporiecy 30upaHHa BUMOr € HeopMasisoBaHUH OITHC X
BuMOTr. Takuii onuc € (PaKTUHYHAM KOHTPAKTOM Ha PO3POOKY MirK 3aMOB-
HUKOM 1 BUKOHaBIeM. O6uaBi 3a3HaYEH] CTOPOHHU MAOTh PO3YMITH HOTO
3MiCT, OCKIJIBKY IIe PO3YMIHHSA IM'apaHTyeE, M0 CUCTeMa, B PO3POOKY AKO1
Oyae BKJIAJEHO NPAII0 BHKOHABIA, 3a0BOJBHHTH 3aMOBHHKa. TomMy
HOTAl[i10 3raJaHOT0 BHUILE onucy Mae OyTH opieHTOBAaHO HA JIoguHy. Boja-
HOYAacC el OITHC € BXOJAOM IJI HACTYIIHOTO MpOIlecy iHxXeHepil Bumor —
aHaJjizy sBumor. BUkoHaBieM 1soro IIpoecy € po3pobHuK, a 3aBJAHHAM €
ojaJbIlle YTOYHEeHHA ¥ (hopMaisailia BUMOr Ta IXHE JOKYMEHTYBAHHSA B
HOTAILl, 1110 € OJfHO3HAYHO 3PO3yMIIOK KOJEKTHUBY PO3pOOHUKIB 14 1O-
JaJabOIOrO IPOEKTYBaHHSA, pealilallil, TeCTyBaHHA, JOKYMEHTYBaHHS IPO-
TPAaMHOIO TPOAYKTY Ta iHIIWX HEeOOXiZHMUX MPOIECiB JKHUTTEBOI'O IMUKJTY
po3pobkm (muB. 1. 2).

Ananiz sumor. [Tepinum Kpoxom aHanizy mae 6ytu xKinacudikanis
BumMOr. MHOXUHY 3i6paHUX BUMOI' MOXKHA POSIOLLIIMTHA MiXK ABOMa ro-
JIOBHUMU KATEropiaMu:

— Ti, 1110 Big0oOpasKkanTh MOMIUBOCTI, AKi TOBUHHA 3a0e3IIeYUTH CH-
cTeMa, Ha3Balu QYHKUIOHALbHUMU 6UMO2AMU;

— Ti, mo BigobpaskaTh o6MexeHHs, NOB’ A3aH1 3 (PYHKIIOHYBAHHAM
CHUCTEMH, Ha3BaAAHU HEePYHKUYIOHALbHUMU BUMOZAMU.
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Ilepia 3 HaBeJAeHWX KaTeropiil mae BiamoBixs Ha szanuranHa “Illo
pobuth cucrema?”, a Ipyra BU3Haua€ XxapakTepucTUKM ii poboTH, Haupu-
KJal, 1110 IMOBipHicThE 30010 cHCTEMH IPOTATOM F'OAWHN HE MOYKE TIepeBU-
[I[VBATHU OJHIE] MiJILHOHHOI.

HedyHKIioRaNIbHI BAMOIY MOXXKYTh BUCTYTIATH SIK OKPEMMH YUCEThb-
HUIf MOKA3HUK, HANIPUKJIAJ Yac YyeKaHHs BifnoBixi aboneHTa HE MOMKe
TMepeBUIYBATH MMiBCEKYHAU. IHKOIM BOHU MOMKYTH MAaTH KOMILJIIEKCHUA
xapakTep i norpebyBaTH Ui CBOTO BTiLIEHHA CYKYITHOCTI JeTali30BaHuX
BIACTUBOCTEN, HATIPUKIAL “IIABUIIATUA KUILKICTS OOCTYTORYBAHUX KITIEHTIR
yaBigi”.

€ KiJbKa KJaciB He(DYHKIIIOHANIBHUX BUMOT, CYTTEBUX IS OLIBIIIOCTI
[IpOrpaMHMX CHCTEM, SKi BHpakaTs 00MeKeHHs, akTyaabHi Ana 6ara-
THOX MpobseMHuX raxyseii. Cepexg HUX Ha3BeMO Taki:

— BUMOTH KOH(IIEHI[1aIbHOCTI;

— BIJJMOBOCTIiHKICTB;

— YHUCAO0 KJIEHTIB, KOTPi OAHOYACHO MAIOTh AOCTVII A0 CUCTEMMU;

— BUMOI'Y Oes3rnexkn;

-— Yac YeKAHHA BiANOBiAl HA 3BEePHEHHSA 710 CUCTEMU;

— BHMKOHABCBLKI AKOCT1 cucTeMH (OOMeXKeHHS 00 pecypciB mam’siTi,
IIBMAKICTh peaKilili Ha 3BePHEHHs A0 CHCTEMHU TOII0).

Hna 6inbiIocTi Ha3BaHUX KJaciB Moxke OyTu 3adikcoBaHO CIIEKTP
XapaKTepHUX NOHATH, AKI [OBHAYAIOTHCS TepMiHOM deckpunmop i ai
3aCTOCOBYIOTHCA HJA POSKPpUTTS IXHBOI cyTri. Criajn jgeckpunrTopis
3aKpiMJIeH0 Y BiANOBIIHUX MI’KHAPOAHUX Ta BIAOMYMX cTAHIApTax, 10
JO3BOJISIE VHUKHYTH HEOJHO3HAYHOCTI TJIyMa4yeHHs 3i0paHUX BUMOT.

DyHKIIOHAABHL BUMOTH OB’ si34Hi 13 CEeMAHTHYHMMU OCOOJMBOCTS-
MU npobyeMHOI ranysi, B Mexxax SKol nnaryernhca pospodxka. [Ipobaema
TEPMIHOJOTIYHUX PO30IMHOCTEH AJS HUX € JOCUTH BILIMBOBHM (PaKToO-
poM yckaagHeHHs. Ha kanp, pobusiteca cupobu po3B’ssasHHsA 1 nuisd-
XOM cTaHjgapTUsainii TepMiHomorii gume ans KinbKox npobjeMHHUX ra-
Jy3eil, Aa8 AKUX BJIACTUBUY IHTEHCUBHUN PO3BUTOK KOMII IOTEPHUX CUC-
TeM, HanpuKJaaj Ajsl aBiOHIKM Ta MegunUHM, AJle MOXHA 3aCBiJUMTH
HAABHICTH CTIHKOI TeHIEHIII] 10 CTBOPEHHA CTAHAAPTU30BAHOTO IIOHATI -
Horo 6asucy OinbinocTi MpobiaeMHUX ranyaei, ki HabyBawTh MEBHOTO
AOCBiny KomI'1oTepizarnii.

HactynHUM KPOKOM aHalidy BUMOT € BCTAHOBJAECHHS IXHBOI IpiopH-
TeTHocTi, 60, AK OyJI0 BKa3aHO BUILE, BUMOTH, BUCYHYTI PIBHUMU HOCISIMH
inTepecis y cucreMmi, MOKYTH KOHQIiIKTYBAaTH MimK coboi. Kpim rtoro,
KOXHa 3 BUMOI mOTpebye AJIA CBOTO BTiLNEeHHA MeBHUX PEeCYPCiB, HATAHHA
AKHUX MOJKE 3aJeKaTH TaKOXX BiJl BU3HAYEHOTO AJA Hel npiopuTery.

BusnaueHHS BIUJIMBY BUMOT Ha MOTPeOH B pecypcax € TAKOMK KPOKOM
IIpolecy aHaJIi3y BUMOT.

Ille ogauM i3 BAXKIMBUX 3aBAAHB 2aHANI3Y € TIependaueHHa MOKIABUX
3MiH y 3ibpaHux BuMorax i 3abe3reyeHHsI MOXKIUBOCTEH BHECEHHA TIepe/-
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BauyBaHUX 3MiH 063 CyTTEBOIO nIepervisify Beiei cueremu. Taxi MOKIIMBOCTI
MalOTh 3a0e3eYUTH HuU8YHicmb CHCTEMHM Ta 11 3aTHICTE Mo ajanTalii.

HapenTi, B mpoiieci aHanisy BumMor Mae 6yTH nmepeBipeHo IpaBIUBiCTh
Ta BIAOBIAHICTL IX iHTepecaM 3aMOBHMKA, BUCJIIOBJEHNM yCiMa HOCIAMH
iHTEpeciB OO0 3aMOBHHKA.

ITpoayxTom nmponecy ananisy € nobygoBaHa Moaeab npodaemu, opieH-
TOBAHA HA 11 pO3YMiHHA, SKOr0 Ma€ JOCATHYTH BUKOHABEILL 10 HOYATKY
NIPOEKTYBAHHS CHCTEMU,

3.2. KonuenryajbpHe MO/CJIOBAHHA NMPoOJIeMH

3.2.1. Mera

IIpornec nobynosu momexi npobieMy, opi€eHTOBAHOI Ha 11 po3yMiHHs
JIIOJIAHOI0, HA3BEMO KOHUeNMyaibHum moderwsanusmn. Koxua mpodiem-
Ha rajiy3ab — HAa3BeMO 11 JOMEHOM — MAa€ BJACTUBY 1H CHCTEMY MOHATH,
3HAMOMY TITbKH BiAnOBiIHUM npodecioHasaM, CBOIO cUCcTeMy “3aMOBUY-
BaHHA” TOTO, III0 Ma€ BBaXKaTUCA “3arajnbHOBIIOMHM” Yy paMKax CROTO
JOMEHY, CBOI XapaKTepHi BIacTUBOCTI (ATpubyTH), BIZHOIIEHHA Ta TIPABU-
Jia moBeninKu., OHAK POJIb KOHIENTYANIbHOI MOJIeJIi IOJIATAE B TOMY, 100
OyTH nocepesHUKOM Mix nmpodecioHariamMu, KOTpl HAJEXKATh A0 PI3HUX
JOMEHiB, HAIIPUKJIAJ, SIK IMporpamMicTu Ta ¢paxisii 3 6yxranrepii. Crynias
dopmanizarii miel mogeni Mmae 6yTH jocTaTHiM, 11106 3ab6e3meuyBaTH TOUHICTD
Ta OJHO3HAYHICTL TPAKTYBAHHA HOCIAMY 1HTEpECiB ¥ podpolil, i BojgHOYaC
He HaaMipHUM, 11100 OyTH JOCTYIHUM AJsi PO3YMIHHA He JIAIIIe MaTeMa-
TUKaM 3a (axom, 1 cnpoMOKHHAM BizobpasuTH gerati haxoBux npobdiem
DaraThOX BEPCTB CHEIiasicTiB.

BpaxoByiouu CKJaJHICTL Ta po3MaiTTA 3aBAaHb, K1 BUPIMIVIOTHCH
3a JIOIIOMOTOI0 IPOrpaMHUX CHCTEM, BUHANTH €OUHY MOAEJNb AJA BCiX
ITOKH IO He BaaJiocs, Alle € KiJIbKa MPOITO3UILi HOTAIiN JJIsT MOJeJ e,
110 JIOCHTH afeKBaTHO BijloOpakar0Th OKpeMi acumeKTH rnpobiem, a B
cBOI1il KoMOiHamil OXONMIIIOTE NPOOJEMH 3 JOCTATHROK MOBHOTOI. P0o3-
TASHEMO Il Iportos3uIrii.

3.2.2. Onronoria nomeny

Haiinepmoro 3 Mojiesieli JoMeHYy MOXKe BBAXKaTucs Moro roHATIHHA 6asa,
TOOTO CCTEMA MOHATH, 34 AONOMOr0I0 K01 (DOPMYJIIOIOTHECH BCl ACTIEKTH ITPO-
onemmu. [lonariiiaa 6asa Bu3Hayae Be JIMIE TePMIHOJIOT1IO, KO0 MAlOThL KOPH-
cTyBaTHUcA HOcil iHTepeciB, KOTpi OepyTh y4acTh y Mpoieci aHaiisy BUMOT, a
TAKOMK 1 CYyTTEBI BiTHOCMHU MiXK MMOHATTAMU Ta IXHBOIO IHTEPIIPETAILIE0.

CykynHicTh TepMiHOJIOr], MOHATHL, XapPaKTEPHUX JJIA HIX BiZIHOCHH i
napagurMm iXHbol iHTepnperaliii B Meyxax AOMeHY NPUUHATO HA3UBATU
OHMOJLOZIEID OOMEHY.
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