| BULGARIAN-SWISS COOPERATION PROGRAMME
BbITAPO-LLBEALAPCKA NPOTPAMA 3A CHTPYQHMUYECTBO

Cuctemara e paboTu BbPXY HalexKAHO 3aLUMTEH Yel ChbpBbp, AOCTBIOBT A0 KOHTO ce

OCbLLECTBsBA M0 3amuuTeH nporokon (HTTPS).

CucremMara e OCHIypABA CIEAHMTE HMBA HA 33IMHTa HA AOCTHIIA A0 PECYPCHTE:

B cvorsercteue ¢ un. 21, an.5 or HOMUCPEAY, uHTerpuTeTsT Ha IpeNaBaHMUTE
EICKTPOHHU W3ABJICHUS TIpe3 MHTepHeT upe3 yebbasupann norpeburencku
unTepdelicn ce ocurypsBa 4ype3z wu3snonssade Ha npotrokon HTTPS, karo 3a
yCTaHOBABaHE Ha KDHITTHPaHa Bpb3ka C MoTpeduTens Ha ychnyrata ce W3HOn3Ba
nporokon TLS (Transport Layer Security —CurypHOCT Ha TPaHCTIOPTHHSA CHOH), BEPCHA
1.1 unu mo-sucoka, nepurupan B [Ipenopbka RFC 4346, npuera ot IETF (The Internet
Engineering Task Force-Llenesa rpyna 3a Hurepser usxxenepudr) opes anpua 2006 r.
B cvorBercTBHe ¢ wi.2l, an.6 MHTErpUTETLT Ha MpPEJABAHUTE H3SIBJIECHHA 4pe3
nporpaMHu unTepdeiicH ce ocurypssa upes u3noassaHe Ha nporokoa HTTPS, xaro 3a
yCTaHOBsIBAHE HA KPHUITHpaHa Bpb3ka ¢ NOTpeOMTeNs Ha yciyrara ce H3mo.3sa
nporokon TLS (Transport Layer Security—CurypHOCT Ha TPaHCTIOPTHHS CIIOH), BEPCUA
1.2 uau no-pucoka, nedunupan B Ilpenopbka RFC 5246, npuerta or IETF (The Internet
Engineering Task Force —L{enesa rpyna 3a HUurepuer uxxeHepHHr) npes asryct 2008
I.

He ce nonycka cbxpaHeHHETO Ha NapOaU Ha aAMUHUCTPATOPH, HA BETPELIHMU H BbHIUKKU
NoTpeOUTENHN W HAa AKAYHTHU 32 AOCTHIT HA CUCTEMH (aKO TAKWBA Ce U3TI0A3BAT) B ABEH
BuA. Benuxy naponn tpsabsa na 6B1aT 3aUIHTEHH C MOXXOAALIH CHIYPHH airOpUTMH
(nanp. BCrypt, PBKDF2, scrypt (RFC 7914) 3a cbhxpaHeHue Ha Naposii H KbIETO €
BB3MOXHO, Aa C€ M3M0J3Ba M NpO3payHO KpunTHpawe Ha aaHHute B CYBJ cbe
ceptudukaTH (transparent data-at-rest encryption);

Ja Obne npeasuaeHa CHCTEMa 32 €XEJHEBHO Ch3[aBAHE HA PE3CPBHH KOMHA HA
AaHHUTE, KOWTO [a Ce ChXPaHABAT M3BBH MH(PACTPYKTYPATa HA CHCTEMATa N0 pen,
onpezeneH ¢ Hapeabara no un. 43, an. 2 or HOUMCPEAY,

He ce nonycka wanonssanero Ha Self-Signed ceprudukatu 3a nyGandHu yenyry,

Benuky yeOcTpaHuuy (BbTPeWHK U TyOAWYHO AOCTHITHH B UIHTepHET) TpsaOBa aa Obnat
AOCTBLIIHH €AMHCTBEHO U caMo npes nporoxon HITPS. Kpunrupanero tpsadsa na ce
fasupa Ha cHrypen ceprudukar ¢ sanugunpasa maeHtuunoct (Verified Identity),
NO3BONABALL  3aABLJDKHTENHO npunarase Ha TLS 1.2, xoito € wu3mageH ot
YIOCTOBEPUTENIEH OpraH, pasfo3HaBaH OT Hal-4eCTO W3NoN3BaHuTe Opay3bpH
(Microsoft Internet Explorer, Google Chorme, Mozilla Firefox). Unentudukaunsra ce
OCBILECTBABA ABYCTpanHO no npotokon TLS (Transport Layer Security ~CurypHocT Ha
TPAaHCTIOPTHHA CNoit), Bepcus 1.2 uan no-sucoka, nepusaupas 8 [lpenopwska RFC 5246,
npueta ot [ETF (The Internet Engineering Task Force —Llesesa rpyna 3a Uurepher
MH)XEHEPUHT) npe3 asrycT 2008 r. ExkeroaHOTO mpeusfaBaHe W NOAHOBSBAHE Ha
ceprrpukaTa Tpabsa na ObAe BKIIOYEHO KAaTO Pa3XOAH W JEHHOCTH B rapaHLIMOHHATA
MOAAPDHAKKA 33 LUEAHSA CPOK Ha NOAAPBHKKATE,

[le 6BAaT U3BBPLIEHH TECTOBE 338 CUTYPHOCT Ha BCUYKH YeOCTPaHHLIH, KATO MHHHMYM
Ype3 aBTOMaTH3WpaHuTe cpeactsa Ha SSL Labs 3a usnurBaHe Ha CbPBBPHA CUTYPHOCT
(https://www ssHabs.cony/ssltest/). 3a Hyxxnute Ha asrenTukaums ¢ KEIT Tpsafsa na ce
NpenBHAH WMNNEMEHTUpPaHeTO Ha oOpaTeH npokcu CupBbp (Reverse Proxy) c¢
DanaHcupaHe Ha HaTOBAPBAHETO, KOWTO Aa NPENpAIla KIMEHTCKHTE CEPTURHKATH KbM
BBLTPELIHHTE NPHJIOKHU CHPBBPH ¢ HECTAHAAPTHO moye (neduHMpaHO B mpoueca Ha

JainuyaBaHusITa B JOKYMCHTHUTC Ca ) -~
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paspaborka Ha Cucremara) B HTTP Header-a. Cxemara 3a pokcHpaHe Ha 3aiBKHTE
TpsbBa Aa Obae 3amurena ot Spoofing;

Karo BpemeHHA MApKa 3a ChbBMECTMMOCT HacTporkure Ha yeOcbpsppHTE M Reverse
Proxy cbpBbpuTe e Obaar GanancupaHu taka, e CucTeMara Aa NO3BONsBA
U3MON3BaHE U Ha KIIMEHTCKW Opays3spu, MoaabpKamM no-crapus nporokon TLS 1.1
ToBa u3kmioueHue oT OOIMTE M3HUCKBAHUA 332 WHOOPMALMOHHA CUTYPHOCT HE ce
npuiara 3a AOCTHIA Ha ClyxeOHU noTpeOUTeNH OT ObPKABHATA AAMUHHCTPAUUA U
OOCTaBYMLIM Ha OOLUECTBEHM YCIYTH, KOMTO HMAT CTyeOeH JOCTBN 00 PECYPCH Ha
Cucremara,

lpn pasrpeianero Ha BcuykH yeOycanyrn (Web Services) e ce u3non3Ba €IHHCTBEHO
nporoxo HTTPS cue 3apemxurenso npunaraHe Ha MuHkuMyM TLS 1.2;

[TporpaMHRUST KOJ 1€ BKIFOYBA METOAH 32 ABTOMATHYHA CAHWTH3ALIMA Ha BbBEXIAHUTE
AaHHH ¥ NOTPeOUTENCKH AHCTBHA 33 3a1MTa OT 3IOHAMEPEHH ATAKH, KATO MMHUMYM
SQL unxexuuu, XSS ataky 4 APYTH MO3HATH METOAH 3a aTAKH, H LIE OTIOBAPSA, KBAETO
e Heobxonumo, Ha Hapepbara 3a oneparvBHa CHBMECTHMOCT M HHGOPMALIMOHHA
CHI'YPHOCT,

[lpu npoekTHpaHeTo M pa3paboTkata Ha KoMIoHeHTHTe Ha Cucremata u npw
NOATOTOBKATa M pa3rpbLIaHETO HAa CpPEeOuTE M€ C€ Cna3BaT MMOCNEAHHTE AKTYalHH
npenopbku Ha OWASP (Open Web Application Security Project),

Ille Obne w3rpageH MOZY. 3a MPOCIEAMMOCT Ha IeHCTBUA H chOuTHA B CHcTeMara. 3a
BCAKO HeficTBue (100aBsHe, H3TpHBaKe, Mogudukays, yeTeHe) Tpsidsa ga perucrpupa
U CHABPKA MHHPOPMALMA CbC CAEIHUTE aTPUOYTH:

o YHHKanen HOMEp,

o To4HO Bpeme Ha Bb3HWKBaHe Ha ChOUTHETO;

o Bua (HoMeHknaTypa oT HOEHTHOUKATOPH 3a BUI CHOUTHE);

o Jlanuu 332 uHGOPMALMOHHA CHCTEMA, KBJIETO € BE3HHKHA/IO ChOMTHETO,

o Hme win upeHTUPUKATOP HAa KOMIOHEHT B HMH(POPMaUMOHHATA CcHCTeMa,
perucTpupan cbOuTHETO,

o Tlpuopurer;

o Onucakue Ha CLOUTHETO,
o JlanHu 32 CHOUTHETO,

ACTPOHOMHUECKOTO BPEME 33 YAOCTOBEPABAHE HACTBLIBAHETO HA (AKTH C IIPABHO WK
TEXHUYECKO 3HaYEHHE Ce OTYMTA ¢ TOYHOCT A0 I'OBMHa, JaTa, YacC, MHHYTA, CeKyHaa H
NpH TEXHOJIOTHYHA HEOOXOOMMOCT - MMJIMCEKYH[d, M3MUCAHU B CBHOTBETCTBUE ChC
crangapra BJIC ISO 8601:2006;

ACTPOHOMHYECKOTO BpeMe 3a yJROCTOBEPABAHE HACTBIIBAHETO HA (AKTH € APABHO
3HAYEHWE ¥ Ha TAKHBA, 33 KOWUTO C€ M3HCKBA MPOTHBOIIOCTABMMOCT, ie Obue
yAOCTOBEPABAHO C €NEKTPOHEH BpEMEBH DeyaT 1o cMuchia Ha ['nasa LI, Pasaen 6 ot
Pernament EC 910/2014. Tpabsa na Oboe peannsupaHa QyHKUMOHANHOCT 3a
MONYHABAHE HA TOYHO ACTPOHOMKYECKO BPEME, OTTOBAPALIO HA TOPHHTE YCIOBUS, U OT
AOCTaBYMK HA AOBEPUTENIHH YCIYIM WM OT IbPXKABEH OPraH, OCHrypsiBall Takasa
yCilyra, OTroBapsina Ha u3McksanusTa Ha RFC 3161,
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Ille 6baaT NMpOBEOEHH TECTOBE 3a MpORHMKBaHE (penetration tests), ¢ KOWTO Ja ce
WIECHTHQHUMPAT U KOPUTHpAT cnabu MeCTa B CUTYPHOCTTA Ha CUCTEMATA.

7.18. HinoassaemocTt

7.18.1. OO MIMCKBAHHA 32 H3MON3IBAEMOCT H AOCTHNHOCT

TexsonoruuHata miargopMa Ha 6asa Ha xoaro we Obae paspaboresa cucremara

OTroBaps Ha yTBbPACHUTE CTAHAAPTH 32 A0CTbAHOCT {accessibility) 1 monssaemoct (usability).
Ipu au3aiina Ha noTpebUTENCKUA HHTepdelic ce u3nos3sa Momyna 3a Temu Ha ASP Net MVC
(theming engine), KOETO 1€ MO3BOJH a C€ WMILIEMEHTHPA YHH(UUIMPAHA PAMKA, H/IM OCHOBHA
crpanuua (Master page). Bcuuku aApyru cTpaHMUM OT CHCTEMaTa B3WMaT 00maTa pamka Ha
OCHOBHATA CTPaHMLA, KbjeTo € 3ananeqa ocHoBHata HTML crpyxTypa u pedepenHumnte KbM
CSS daiinosere u npyrure pecypchu daiinose. 10 7031 HaUMH Ce rapaHTHpa, Y€ BCAKA eqHa
OT CTPAHHLUTE L HMA CXO/CH AM3aiiH ¥ e ObAe BAIMANPAHA KATO JOKYMEHT C HUBO , strict”
criopex npenopbikure Ha W3IC/WAL

Mo oruowenue Ha norpeburesnckusa uHTepdeiic, codryepHOTO pelieHue we ce

TPHABPKA KbM CACAHHTC TIPHHIHAIHA!

[lpy npoekTHpaHeTto M paspaboTkaTa Ha COQTyEpHHTE KOMIIOHCHTH H
norpeburenckute WHTepdeficH e ce Cna3BaT CTaHOAPTHTE 32 ROCTBIHOCT Ha
notpeburenckns unTepdeiic 3a xopa ¢ yspexnanua WCAG 2.0, choTBercTBaly Ha
ISO/IEC 40500:2012;

Beuuku pecypey we ca aocrsnuu ypes GET 3asBka Ha ynukaneH aapec (URL). He ce
nonycka usnosnssane Ha POST 3a nocturane ao opMysp 3a NnoAaBaHe HE 3asBIEHHE,
33 réHEPUPAHE Ha CTIPABK2 U APYI'H;

dynkUMOHANHOCTHTE Ha noTpeburenckua uHTepdeiic na Cucremara me Obaar
HE3aBMCUMM OT M3NO3BAHUTE OT MOTPEOUTENNTE MHTEPHET Opay3spu U YCTPOWUCTES,
NpY yC/I0BHE Y€ NOCAeHHTE Ca BEpCHM B NEPHOL HA NOAAPBKKA OT CHOTBETHHTE
npoussoautenu. Tpsfsa na Gbe ocurypeHa Bb3MOXKHOCT 3a NOJI3BAHE HA NyONHIHHTE
MOZYJIH Ha TPUACKHUMHTE YCIyry npe3 mMoOunuu ycrpoiictea — TabneTH W cmapr-
tenedOHHM, upe3 OIMTMUMM3ALMA Ha noTpeburenckure umTepdelicy 3a moOMIHHM
yerpoictsa (Responsive Design);

He ce nomycka u3nonssaHe Ha kanya (Captcha) xaTo MexaHH3bBM 3a OrpaHHYaBaHe Ha
focTbNa A0 OOKYMEHTH wWwmam ycayrn. AntepHatusho, Cucremara TpsabBa na
nomnbpka "Rate Limiting" w/mam  “Throttling” cernacHo  n3kckeaduATa B
t. 7.1.1. or HacroswuTe wn3ucksBaHus. Jomycka ce usnmonsBanero Ha Captcha
EAMHCTBEHO NPU UAEHETHGHULHPAHH MHOIO NOC/IENOBATENHM ONIUTH OT NPEATOaraem
,00T";

me 6bae OCHrypeH Gbp3 M JIECEH NOCTBR [0 €NEKTPORHUTE YCIyr W Te uie 6baar
NPOMOTHPaHK C TOAXOAAIIH HABUTALMOHHH ENEMEHTH Ha MyOIHUHATA MHTEpHET
cTpaHKua — GaHepH, eNeMEHTH OT [IABHOTO MEHIO M Ap.;

Ny6auaxure yeb crpanyiy Ha Cuctemara ute ObAAT MPOSKTHPAHU H ONTHMK3KPAHH 33
edexTHBHO W ObP30 UHAEKCHPaHE OT THPCEIUM MAWMHU C LEN NONyAAPHIUPAHE Cpel
norpeduTennTe U no-gobpa OTKPHBAEMOCT NPH THPCEHE MO KIKOHYOBH AYMH H dpazu.
I1pu pa3paboTKaTa Ha CTPAHMLMTE U HPY mm'm(me Ha aBTOMATH3NPAHUTE NPOLENYPU

——
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3a pasrpbilaHe Ha HOBa Bepcust Ha Cucremara wie ce HM3NON3BAaT WHCTPYMEHTH 32
MUHMMH3HUPAHE H ONTHMM3auMs HA pasMepa Ha w3xoanus koja (HTML, JavaScript u
np.) ¢ ornea HaMansBaHe o0eMa Ha ¢aiinosere U NO-ObP30 3apekaaHe Ha CTPAHKIIMTE,
He ce nonycka usnonssanero Ha HTML Frames, 3a aa He ce npeyy HA ONTUMU3ALHMTE
3a ThPCEUIUM MALIKHY,
ITpn paspaboTkara Ha nyOnuuHu yeOOa3MpaHH CTPAHHUM L€ CE H3MOM3BAT 4 INE CE
peanu3Mpa NOANPHKKA Ha:
o Cranpapruute ceManuTi4HHU enementy Ha HTMLS (HTML Semantic Elements);
o JISON-LD 1.0 (http://www.w3.org/TR/json-1d/);
o Open Graph Protocol (http://ogp.me) 3a ocurypsBaHe Ha HNOAAPbLKKA 3a
KaueCTBEHO CIOACNAHE HA pPECYpCH B COUMANHA MPEeXH W MOOMIHM
NPHICXKEHUS;

B ekpannute dopmu Ha CucTemara wie Ce U3MOA3BAT NMOTPEOHTENCKM OYTOHH €
yHupuUMpPaH pa3sMep 1 IECHH 3a pa3bnpaHe TEKCTOBE B €AHAKBB CTHIL

BCHYKH TEKCTOBU €J1€MEHTH OT norpeburenckus nHTepPeiic me 6baaT BU3yaIu3upany
¢ wpK$TOBE, KOHTO €a MOIXOMAILY 32 W300pa3sBaHe HA €KPaH H KOWUTO OCHIypPABAT
MaKCHMAafiHa CbBMECTMMOCT W €HAKBO Bb3NPOM3BEXOAHE MOX Pas/IHYHH KAHEHTCKH
ONEpaLMOHHH CHCTeMH W Opay3bpH. He ce nmomycka M3nom3BaneTo Ha cepudum
wpudTose (Serif).

[Toneta, onuMy OT MEHIOTA ¥ KOMaHAHU OyTOHM, KOMTO HE Ca Pa3peLIEHH KOHKPETHO
3a POJITA HAa BIE3NMs B CHCTEMaTa noTpeduren, Hama na ObAAT NOCTBIIHMU 33 TO3M
norpedbuten. ToBa He OTMEHA HEOOXOXMMOCTTA OT OrpaHHYaBaHE Ha NOCTHNA A0
Ou3HEC JIOTHKATA Ha MPHIOKEHHETO Ype3 AEKNAPaTHBEH MJIH NPOrPaMeH MOLXOL.
Besika expaHna dopma uie HMa HAUMEHOBAHUE, KOSTO J1a CE M3ITHCBA B NOPHATA 4aCT Ha
ekpanHata ¢opma. HaumeHoBaHuATA Lie MOACKA3BAT HA NOTPEOMTENS KaKBO €
npeaHa3HaueHHeTo Ha opmara.

Beuuky THPCEHHA Lie €2 HEYYBCTBUTENHH KbM MKy M INIaBHH OYKBH.

ITonerara 3a naposy wie pa3IuyaBaT ManKM | IIaBHH OyKBH.

ITonerara 3a IOTPEOUTENICKH HMEHA 1€ HO3BOMNABAT U3NON3BAHE HA MMEILJT AIPECH KaTO
[OTPEOUTENCKO UME, BKIIFOYHTENHO 14 ROIMYyCKAT BCHUKM CHMBOJTH, PErIAMEHTHPAHH B
RFC 1123, 3a HanMEeHYBAHETO Ha XOCTOBE,

[naBuute W MaIKUTE OYKBH Ha BBBEXKOARUTE NAHHM CE 3aMa3BaT HENPOMEHEHHM, HE Ce
nonycka Cucremata Aa NPOMEHS KANWTANM3ALMATA Ha JaHHUTE, BbBEXIAHW OT
notpeduTenuTe.

Cucremara me no3BoABa BBEXAAHE HAa AaHHH, CbAbPXKALLM KAKTO ObArapckh, Taka u
CHMBOJIM Ha opuumansuTe e3unm Ha EC.

HaumeHoBanisiTa Ha noseTaTa cneaBa fla ca JOCTATBYHO ONUCATENHHM, KAaToO
MAaKCHMAJHO c¢ NOONMKABAT A0 XapaKTepa Ha ChABPIKALINTE CE B TAX JAHHHU.
Cucremara e MOAABLPXA MPEKBCBAHE HA MOTPEOHTENCKH CECHH NPU JIMICA Ha
AKTUBHOCT. Bpemero Tpabsa ma MOXe Aa ce NPOMEHs OT AAMHHMCTPATOpa Ha
cucTemara 6e3 npoMsHa B M3X0oAHMA ko HacTpoiikure 3a BpeMe 3a npexbCBaHE Ha
HEAKTUBHH CECHHU 1€ BKIIOYBAT H BB3MOXHOCTTA aAMHHUCTPATOpUTE Aa AehHHMpAT
CTUNM3HpaHa CTpPaHuLA ¢ MHGOpMaTHBHO cbhoOLIeHWe, xkbM koaTo Cucremara naa
MPEHaco4Ba aBTOMATHYHO Opay3bpuTe Ha moTpedMTENHUTE B CIIydal HAa NPEKbCHATA
cecus,

AbArure COUCBLUM ¢ PE3yATATH LIE€ €€ Ppa3AeiAT HA HOMEPUPAHW CTPAHHLH C
MOAXOAAILH HABUTALUMOHHH €JIEMEHTH 3a NPEMHHABAHE KbM IpPEIHIIHA, CIeABAlLa,
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AbPBA K NMOCNENHA CTPAHMLA, KbM KOHKPETHA CTpaHxna. HaBHraiHOHHUTE €leMEHTH
TpsaGBa na ca nOruyecku 000CO0EHH M CBBP3a@HH CbC CHOTBETHHS CIMCHK W Jla Ce
BH3yaJU3MpaT B HayaJoTo U B kpas HAa HTML koHrelinepa, ChbAbpKaL CIIUCHKE,

3a roneMuTe HEpapxXUYECKH KaTeTOpU3aLMH e ¢€ NpeABHAM BBL3MOXHOCT 3a
HABMIALIMA 110 HHBA WK Ype3 OTIOXKEHO 3apexnaaHe (lazy load).

7.18.2. inTepranBoOHANM3ALMA

H3l'l'bJIHI/ITeJ'IHT, B3€Maiiku NpeABHA H3UCKBAHUATA IMMOCOYEHH OT Buanoxurens B

TEXHMYECKATA CIeMPUKALMA, APEABUKAA.

CucremMaTta 1€ MOXeE Ja CbXpaHsiBa M €QHOBPEMEHHO A3 BM3YAIM3HPA JAHHH U
CHABPXKAHHE, KOETO € BbBEJCHO/TEHEPUPAHO HAa PA3NUYHH €3MUHM, 2 HMEHHO -
ABye3UYHA Ha OBArapeku ¥ Ha AHIJIMHCKY €3HK;

Beudku  copryepuu kommionewtH Ha CuHcTeMara, M3NOA3BAHMTE COQTYEpHH
OUONHOTEKH U Pa3BOMHM KOMILIGKTH, TIPHIOXHUTE CBPBbPH H CHPBBLPHTE 3a
yrpapieHne Ha 0a3u JaAHHY, eNEMEHTHTE OT NoTpebHTenckus unrepdelic, mporpamuo-
npunoxHuTe uHTEpdEncu, yebycnyrure W Ap. e ce NOAABPXKAT CTAHAaPTHO M 1Ue ca
xoH(UTYDUPAHH W3PpHYHO 3a cnassaHe Ha MUHWMYM Unicode 5.2 cranpapr npu
ChXPAHEHHETO ¥ 00paboTKaTa HAa TEKCTOBH JAaHHH, CHOTBETHO TPAOBA [a c€ H3MON3Ba
camo UTF-8 xoanpaHe Ha TEKCTOBUTE AaHHH.

Beuukn  nyOsM4yHO AOCTHOHM  NOTPEOHTENCKH uHTepdeiicH e NOARbpXKaT
MHOTOE3HYHOCT - OBArapcku 1 aHIIMHACKH e3HK.

IIyGnuynata yact Ha Cucremara me Obae paspaboTesa m iue BkIO4MBa Habopu c
TEKCTOBE HA MUHUMYM B2 0duumanty e3uka B EC, a uMeHHO OBArapCKy ¥ aHTIMIACKH
e3uk. [IpeBomKTE Ha AHFARKICKK €3UK Lie ObAAT OChLIECTBEHH NPOPECHOHAIHO, KATO
HAMA 13 Ce AOMYCKa M3MOJA3BAHETO HA CPEACTBA 32 MalllMHEH NpeBox Oe3 pbyHa
MPOBEPKA K KOPEKUUH OT NPodecHOHANIHY NPEBOJAYH.

[TpukaueHHTe OKYMEHTH, Lie O'bAAT NPHIOKEHH KbM N0JIe CHADPXKALIO ONMWCAHHE Ha
TAXHOTO HAaUMEHOBaHHEe Ha OBArapCKH M HA AaHTJIMHCKY e3MK, KAaTO 1 MOJIE 38 BhBEXIaHE
Ha JaTa H4 W3JaBaHe, HE3aBUCHMO JAalM TS C€ CHABPXKA B HOMEP2 HA AOKYMEHTA.
HanmeHoBaHWAT2 Ha AOKYMEHTMTE Ha aHIIMICKM €3UK WIe ObAAT 3aJaJCHH KaTo
THMOBH ONLHKK OT MEHIO 3a H360p, KaTO Ce MoA3BaT YHUHLHMPAHUTE UM HAMMEHOBAHHS
B EC unu npu aunca Ha yHuMUHPAHH HAUMEHOBAHUsA, Ia CE W3NOJ3BAT Hal-uecTO
U3I1013BaHHTE EKBHBAJIEHTH B cTpanuTe oT EC.

BepcuuTe Ha ChAbPKAHMETO HA ChOTBETHUTE €3HLM L€ BKIIOYBAT BCHUYKH TEKCTOBE,
KOWTO C€ BU3YaNM3MpaT BbB BCHMKH €E€MEHTH Ha notpeburenckus uurepdeiic,
CIIPaBKMTE, TEHEPUPAHMTE OT CMCTEMATA ENEKTPOHHM MOKYMEHTH, ChoOlueHus,
HoTAUKALNH, UMENT CbOOIIEHUs, HOMEHKIIATYPUTE U TAKCOHOMUUTE M A1p. JlanHuTe,
KOMTO C€ CbXpaHsBaT B CHUCTéMara CcaMO Ha OBArapckd  €3HK, ce
U3ITUCBAT/BU3YANH3UPAT HA OBJIrapCKHU €3HK,

Cucremara 1€ MO3BOJSBA NPEBOA HA BCHYKU MHOTOE3MYHHM TEKCTOBE ¢ MOIXOAAIN
notpeSurencku uHrepdeiic, HocTbNEeH 3a aaMuHucTpaTropu Ha CucreMarta, Oe3
NPOMEHH B M3XOAHMA KOA. MOIybT 3a MPEBOA Ha TEKCTOBE, H3non3BaHu B Cucremara,
e MOAAbPXKa M KOHTEKCTHH pedepeHuuy, KOMTO fa rO3BoNsABaT  Ha
AIMHHUCTPATOPMTE A2 TECTBAT U Ja NPOBEPABAT ObP30 U JECHO HANPABEHHUTE NPEBOAH
1 TAXHATA CbINACYBAHOCT B PEANIHMTE EKPaHH, CTPAHHLM M IOKYMEHTH,
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o [lybauynara yact Ha Cucremara W MO3BOJABA NMPEBKIOUBaHE MEXAy paboTHMTE
€3ULM Ha MOTPEOHTENCKUS HHTepdeic B peaHo BpeMe OT npoduna Ha noTpeduTens u
OT MOAXONALL, BUAUM Y JIECHO AOCTHIEH HABHIAUMOHEH €NEMEHT B MOopHaTa 4YacT Ha
BCAKA CTPAHHLIA, KOHTO BIJIOUBA HE CaMO TEKCT, HO M MOAXOAALIA HHTEPHALIHOHAIHA
HKOH& 32 CbOTBETHHS €3UK;
[Tpy BH3yaNM3aLIMA Ha YHCNIA LIe Ce W3NON3BA PasAENHTEN 3a XHUNAAH (KHTEPBA).
[Npy BU3yanu3aums Ha JaTH W TOYHO BPEME B €IEMEHTH OT noTpeduresickus uHrepdeiic
B FEHEPUPAHU CIIPABKH MM B €1EKTPOHHM AOKYMEHTH BCHUKH (POPMATH 3a naTa W 4Yac
meca cbobpaseHn ¢ u3bpanua oT noTpeduTens €3UK/NOKALMA B HAacCTPONKHTE Ha
HeroBus npodu:

o 3a bovarapusa cranmaptuuat ¢opmar € ,DDMM.YYYY HH:MM:SS”, karo
HAJIHMMETO HAa BPEME KbM JATaTa € B 3aBUCMMOCT OT BHIA Ha BU3Yyanu3upaHaTa
uHpopMauus ¥ BHM3HeC-CMUCHNA OT NOKA3IBAHETO Ha TOUHO BpEME;

o Cucremara Tpabea [ga mnoaabpxka ¥ BCHYKH  (OPMATH  CBINACHO
ISO BAC 8601:2006.

KakTo € noco4eHo B M3WCKBaHMATA HAa Bb3noxurens, cucremara we aa 6bae paspaborena ¢
TakuBa opmaru 3a 0OMEH Ha JaHHH, KOMTO Ja MO3BOJIABAT MON3BRHETO MM 3a NOKNaAH B
cucremara EDAMIS #Ha EspocTaT, KakTO ¥ NpexsbpJIsiHETO HM B NEPCNEKTUBHATA CHCTEMA MO
Pernamenr (EQ) Nel1013/2006 oTHOCHO NMpeBO3M Ha OTNAABLM, KOATO € NMPEAMET HA Apyra
pa3paboTka W € ¢ npenonpeneneHy napaMeTpy NOKONKOTO TA TpAOBA 1a NPEXBbPAs JaHHU B
.LleHTpanHoTo npunoxeHue Ha EC®, kakTO € ONHCAHO B TOYKA TEXHHUYECKOTO 3aJaHHE.
[Topaau ToBa € HEOOXOAHMa KOOPOMHALIMA MEXAY €KHIla pa3paboTBaLi HACTOALLATA CHCTEMA
1 KHNa, KOMTO M3rOTBs 3afaHue 3a cucrema no Pernament (EO) Nel013/2006, nesaBucumo ot
TOBa, KOH €KMI MBPBH Hie 3amno4He paboTta. Bwanoxkuren W Ha apere pa3paboTku ce sBABa
w3nbAHUTENHUAT aupexTop Ha [TYR00C.

7.19. H3HCKBAHMS 38 H3N0I3BAEMOCT Ha NOTPEGHTEICKHA HHTEPdeiic

[Torpeburenckuat uHTepdeic e Obae HIrpaaeH nNpH Cra3BaHe Ha CAEAHUTE
HM3UCKBAHMSA:

e Enexrponnute GOpMH 32 NOaBaHe HA 3aABICHHA U 3a 00aBABaHE HA ODCTOATENCTBA Lie
Hvaar peanusupani ¢ AJAX WM ¢ aHANOFHYHA TEXHONOTHA, KaTo N0 TO3Y HauH ce
rapaHTHPaT CNEIHHUTE QYHKIMOHAIHOCTH:

o KoHTekcTHa BanuaauMs Ha BbBEXIAHWTE HaHHM Ha HMBO '"moae” ot ¢opma u
KOHTEKCTHH CbOOUIEHUS 32 rPELLKa/HEBANMIHY NaHHU B PEATHO BPEME,

o Bb3MOXHOCT 33 H300P Ha CTOMHOCTH OT HOMEHK/ATYPH 4Pe3 ThPCEHE B CMHUCHK
no 4act ot ayma (autocomplete) u BH3yaJM3MpaHe Ha 3&IKCH, OTTOBapALUM HA
BBHBEACHOTO A0 MOMEHTA, He3 Na € HEOOXOMMMO ITLJIIHWTE HOMEHKIATYpH Ja ¢ca
3apeneHn B Bpay3bpa Ha KIMEHTA W MOTPEOUTENST Aa CKPONHPa NbJITH CNHCBUH
¢ noseue oT 10 CTOHHOCTH,;

e B enextponHuTe ¢QopMH wWe Obae peanu3vpaHa BANMAALUMA HA BBBEXNAHUTE OT
norpebuTenyre naHHM Ha HuBo "none” (in-line validation). Bammnanuara we ce
M3BLPIIBA B PEAJHO BPEME HA CbPBBPA, KATO MpPH YCOEIUIHA BANMAALMA JAHHWTE OT
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CHOTBETHOTO f10j1€ C/ieaBa Aa Obaar 3ana3eHu OT CbpPBbPA,

Cucremara e rapasTHpa, Ye BHBEACHHTE, BAIHIMPAHUTE M 3aMa3eHUTe OT ChPBbPA
RAaHHW OCTaBaT OOCTBIHH 3a MOTpeOMTENMTE AOpH 34 NPOLECH, KOMTO HE ca
NPUKNOUKAK, TAKa Y€ MPU BOJHO, HEBOTHO HJIH aBTOMAaTHYHO MNpPEKbLCBAHE Ha
noTpedMTENCKaTa CECHA NOPax¥ H3THYaHE Ha MEPMOAA 3a AOMYCTHMAa JIMNCAa Ha
AKTUBHOCT NOTPEOUTEAT 111e MOXKE A NPOABLIIKH ChOTBETHUA MPOLEC CEA NOBTOPHO
B/IM3aHE B CUCTEMATE, 0e3 a 3aryOu BhbBEJEHHTE O MOMEHTA AaHHM U IIPUKAYEHHTE 0
MOMEHTA EJIEKTPOHHY AOKYMEHTH,

lile Obae peanusmpara BBLIMOXKHOCT 3a AOOABSHE W peNAKTMpaHe OT CTpaHa Ha
anmuuucTparopute Ha Cucremara, Ge3 a ca HeOOXOAUMM TPOMEHH B U3XOAHHS KOJI, HA
KOHTEKCTHA NOMOMIHA UHOpMaLys 3a:

O BCAXa €NeKTpoHHa opMa MIM CTBOKA OT NPOLEC, 3a KOATO MMa OTHENeH
expaH/dpopma;

O BCsKa FPyna NoJeTa 3a BbBEX/aHe HA A3HHH (B CIIyYauTe, B KOMTO ONpeaeIeHu
noseTa oT GopMara ca rpyMpaHi TEMaTUdHO),

O  BCAKO OTACTHO MTOJIC 34 BbBEX AAHE Ha AAHHY,

[lle 6bne pa3paboTeHa KOHTEKCTHA MOMOILHA HHPOPMALIMA 32 BCHUKK IIPOLIECH, EKPaHH
¥ €NEKTPOHHH (GOpMH, BKITFOUHTENIHO ACHH YKA3aHUS 3d NOMbBJBAHE W Pa3siCHEHHA 3a
0COOEHOCTHTE NPH MONBJIBAHE HA Pa3NIMUHKUTE FPYIH MOJIETA WK HA OTAENHH NONETA;

KonrekcTHata noMomHa WHGOPMALIMs, YXa3aHMATA KbM NOTpeOUTENHTE U
MHGOPMATHBHHITE TEKCTOBE 32 BCAKA ENEKTPOHHA AAMUHMCTPATHBHA YCIYra HAMA 1a
CbABPKA AKPOHUMM, UMEHA M pedepeHUUH KBM HOPMATHBHHM JOKYMEHTH, KOMTO Ca
BbBEACHH KATO OOWKHOBEH TeKcT (plain-text). Bemukn akpoHumu, pedepeHunH Kbm
HOPMATHBHH AOKYMEHTH, GOpMYIIApH, U3MCKBAHUA W Ap. wie Obaar paspabotenu xaro
XHNEPBPB3KH KbM CHLOTBETHUTE AKTYyANHH BEPCHM HA HOPMATHBHH AOKYMEHTH W/HITH
KbM CHOTBETHUA PEUHUK/CIIUCHK ¢ AKPOHMMH H TEPMUHM,

AoCTbIbT Ha NOTpeOMTENA N0 KOHTEKCTHATA NOMOWHA HHQoOpManus we Obae
peanu3upan No yHNPUIHMpaH ¥ KOHCHCTEHTEH HauMH 4pe3 NOAXOAAUH HABHraLMOHHK
€IEMEHTH, KATO HanpuMep 4pes TOAXOAALLO PasnonNoXeHH MHKpPO OyTOHH ¢ MKOHH,
PasnonoKeH! AO/Npen/CHeN €THKETa Ha ChOTBETHHS €JIEMEHT, 33 KOMTO Ce OTHacs
KOHTEKCTHATA MOMOLL, MM 4pe3 00paboTka Ha "Mouse Hover/Mouse Over" ¢cuburus;

[lpu mpoekTHpaneTo u peanusauusTa Ha norpeburenckus unTepdeiic me ce oryere, ye
To# TpsbBa /2 Ob/le eHaKBO M3MN0/13BaEM M OT MOOHIIHH ycTpoiicrsa (Hanp. Tabneru),
KOHUTO HE Pa3noNarat ¢ MULIKA, HO UMAT YyBCTBHTEIHH HA JOMUD €KPaHH.

IMorpeburenckusat unrepdeiic me Gbae AOCTHIEH 32 XOpa ¢ YBPEXKIAHUA CHINACHO
W3HCKBaHUATA Ha un. 48, an. 5 or 30I1L
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7.20. H3HCKBaHHA 32 HIN0/I3BAEMOCT B CJ1YHAH HA MPEKbCHATH OH3HeEC NpouecH

e Cucremara e MOXE 1a CbXPaHABA NEPMAHEHTHO BCEKW 3aNovHaN npouec/npoueaypa
Mo MOAABaHE HA 3afBJICHHE WM 00sABABaHEe HA OOCTOATENCTBA, TEKYLIUA My CTaTyC U
BCHYKH BBBCACHH JRAHHH M TPUKAYEHH JOKYMEHTH JOpH AaKo NOTpedHTensT e
NMPeKBLCHA BOJHO KM HEBOJIHO NMOTPEOHTENCKATA CH CECHS.
e Tlpu BxOA B CUCTEMATa NOTPEOUTENST 1IE NOJYYaBa NperyiefHa N SCHa HoTHHKaLHs,
U€ HMa 3aN0MHATH, HO HEAOBBPILEHH, HEUINPATEHH WIM HEMOANHMCAHM 3aSBNEHHSA, U
ite Ob/I€ MOAKAHEH /12 OTBOPH MOZYJia 3a Operne] Ha UCTOPUATa Ha TPaH3aKIUHUTE.
MoaynbsT 3a npersen Ha HCTOPUATA HA TPAH3AKLMHUTE LIE TOMIBbPXKA CIETHHTE
(YHKUHOHATHOCTH:
¢ BusyanuzupaHe Ha CMCBK ¢ HCTOPHATA Ha NOAAAEHHUTE 3aIBIIEHIA, KATO MUHHMYM
ChC CHENHUTE KOJOHM:
o Jlara;
BXORSALL HOMED;
KOR Ha Tyna Qopmynsp;
nogaren (MMe Ha noTpebuTe) U HMeHa Ha (PU3NUeCcKOTO NHLE - MOAATEN),
CTaTyC Ha 3aABJICHHETO,

o

o O

e Jla nmpeonara BHOHM M JIECHM 332 W3MON3BaHE OT  norpeburenure
KOHTPOJIW/MHCTPYMEHTH:
o 3a puaTpHpare Ha cniuchKa (OT JaTa A0 NaTa, 3a npeneduHUPaHK NepUOaH,
KaTo "MOCIENAHNA eanH Mecelt”, 'IoceHaTa eqHa rognHa”,
© COPTHPaHE Ha CNUCbKa MO BCAKa OT KONOHMTE, 0e3 ToBa na TpeMaxsa
TeKyIus GurTbp,
© CBOGOAHO THPCEHE MO KIKOUOBH OYMM IO BCHYKH KOJIOHHM B CIIMCHKA H
METAAHHUTE HA NPUKAYEHMTE/CBbPIAHUTE NOKYMEHTH CbC 3aiBJIEHUSATA,

KOETO Na BOOM A0 AMHAMHWYHC c]mn'rpupaﬂe Ha CITHCBKa.

7.21. W3HCKBAHHSA 33 NPOAKTUBHO HH(POPMHPaHE Ha OTpeOuTE IMTE

3a BcuuKM NMyOIWYHM HHTEPHET CTPaHHLUM Lle Oble Peanu3MpaHa PyHKUHOHATHOCT 3a
nybIMKyBaHe Ha BCAKO NIEPHOAMYHO OOHOBABAHO ChABPXAHHE B CraHmapTeH ¢opmar (RSS
2.x, Atom Wi eKBHBAJICHT), HATPHMEP:

s HoBuHn,

o ObsBaeHus;

® HOPMATHBHH JOKYMEHTH,
e otrosopu no 30U wu np.

Hsnpaaurens npeaBwkaa Cucremara na NMOAABPXKA BB3MOXKHOCT 33 aBTOMATHYHO
reHepUpaHe Ha E€NEKTPOHHU OIONIETHHHM, KOWTO 13 C€ pa3npaliaT NEpHOAHYHO HIH HE
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HacCTBIIBAHE Ha CHOUTHA MO eJIEKTPOHHA NOLLA A0 perucTpripanuTe B Cucremara noTpebHTENH,
KOHMTO €2 3asBMJIH WIH C& C¢ CBIJIaCUAM Ja MOJYy4aBaT TAKHBA OIONIETHHH, KATO T€ iye MMaT
BBb3MOXHOCT [a HAaCTPOMBAT NPEANMOYMTAHUATA Mpe3 noTpedurenckua cu npodpun B
Cucremara.

7.22. CHcreMed XypHan

HarpaxnaHoTo pellleHMe me OCUrypsBa TPOCREOMMOCT Ha NEHCTBUATA HA BCEKH
notpeduren (OAMT), KAKTO M BEPCHA HA NPEOMUIHOTO CHCTOAHME HA [NAHHUTE, KOWTO TOH e
MPOMEHHN B PE3YNITAT Ha CBOUTE AEHCTBHA - CUCTEMEH XXYPHa.

ATpHOyTHTE, KOMTO IUE CE 3aMa3BaT MPU BCEKH 3aMKC, IE BKAOUBAT KATO MUBUMYM
CNEOHUTE JAHHH:
® 1ara/4ac Ha HEHCTBHETO,
¢ MOMYJ Ha CUCTEMATA, B KOMTO € M3BbPLUBA OCHCTBHUETO,
® JeicTBuE;
¢ 00EKT, HaJ KONTO € U3BBLPIIEHO AEHCTBUETO,
® JIONBJHUTENHA MHOOpMaLUs,

o [P anpec u Opay3bp Ha moTpebuTens.

Pa3MepbT Ha XypHaJIA Ha MOTPeOUTENCKATE NEHCTBUA HAapacTBa no BpeMe Ha pabora
HA BCAKa CHCTEMA, KOETO Hanara No-PasnWyHOTO My TpeTHpaHe OT Tj€AHAa TOYKa Ha
opraHusauus Ha 6asara JaHHH:

e 10 Bpeme Ha paGora Ha Cucremara nOTPeOWUTENCKUAT XKypHAn uUle ¢e€ 3amicBa B
CTIEUHMANTH3HPAH KOMIIOHEHT, KOWTO NOMUIBbPIKAa MHONO Obp30 noOaBsiHe HA 3aMKCH; TO3U
NOAXOZ Ce Hanara, 3a ga He ce 3abass uanuuHo paborara Ha Cucremara;

e cnenvanHa QoOHOBA 3ajaya LIEe aKyMyaHpa 3aMHCAHWTE QaHHH U Ja MM OpPraHM3upa B
OTAIeAHA CTIEUMATTHO NPeABHAEHA 3a uenTa 0aza naHHH, oTaeNHa o7 paborHara Oasa
nanHM Ha Cucremara,

e NaHHWUTE B CMELMANM3UpaHaTa 0a3a JaHHM LOE Ce apXuMBUpaT M H34YUCTBAT, KaTo B
crieLHanu3npaHara 06asa nauHu e Objie AOCTBIHA WHPOPMAIMS 33 HE ToBeYe OT 2
Mecella Haszaj, npH HeoOxomumocT ot wHbOpPMAUMA 33 NPeOMINEH NEepHOA
aAMHUHUCTPATOPLT Ha CUCTEMATa IBPBO Liie Bh3CTAHOBH apXUBHHTE NaHHH,

e e Obje NPenocTaBeH AOCTHI OO CHCTEMHMA >KYPHAl HA ODraHMTE Ha peaa upes
noTpedUTENCKI Wil IporpaMeH uHTepEeHc; 38 NOCThNA LIE €€ M3UCKBA €ICKTPOHHA
WACHTHPHKALIVS.

7.23. JIu3aiin Ha 0a3W AAWHH U B3aHMOAEHCTBHE ¢ TAX

Ilpu peainsaumsTa Ha PEMIEHHETO, lNe CE H3NOJN3BA CTAHAAPTHA peNauroHHa Oasa
rauny Postgres. TIpennaratoto pewenne ce 6asupa Ha Mones Ha naxHnu msnonssam CYBJ
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Postgres, HO Mopaay M3NOJ3BaHETO HA TbBKAB CJIOH 33 NOCTHI A0 Oa3aTta AaHHM Oasupax Ha
NET Entity Framework, npeajiaraHoro pelueHue NPpH Hy>KAa Moxe Aa ObJe npeHeceHo u
BbPXY APYra CTaHAapTHA penanvonsa 0aza naHHK, xaro nanpumep Microsoft SQL Server.

Hpu usnonssaxe Ha 6a3a aaHHY (penauuoHHa Mnu HepenaumonHa(NoSQL) cnensa na 6baar
cnensaHu [OOpUTE NPAKTHKU 3a AU3aiH U B3auMoenicTeHe ¢ Hasara naHAK, B T.4.

Au3afHbT Ha cXeMaTa Ha 0a3aTta JaHHM (aKo MMa Takasa) TpsbBa na ObAe ¢ MAKCHMANTHO
HHBO Ha HOpPManM3auMs, OCBEH aK0 TOBA He OWU HABpPEAMAO CEPHO3HO Ha
OPOU3IBOAUTENHOCTTA,

0azaTa naHHH TPsOBA 1a MOXKE Aa OTIepUpa B KIBCTHP, B ONPEAEIEHH CIy4aH Cleasa 1a
Obae nznonssaH T.Hap. sharding;

MMEHaTa Ha TaONULKMTe U KONOHUTE TPAGBA Aa CiefBaT yHH(PHLMPAHA KOBBEHLIMA,
TpsOBa a ObAAT CB3HAZEHM HMHAEKCH [0 ONpPEAENCHH KOJOHM, Taxa 4e Ja ce
ONTHMU3MPAT HAN-YECTO M3MOJ3BAHUTE 3aABKH, Ch3AAaBAHETO HA MHJEKC TpaAdBa na e
MOTHBHPAHO U MOJKPETIEHO ChC 3aMEPBAHUS,

BPB3KMTE MEXAY TabNMuiM TpAbBa sa ca aeduHupany ypes foreign key;

nepuoauyHo TpadGBa na Obe mpaBeH aHaM3 Ha 3aABKHTE, BKIIOUMUTENHO upe3
EXPLAIN (npu SQL 6a3u naHum), 1 Aa ObaT OPEANPHETH MEPKH 32 ONTHMU3MpaHe
Ha DaBHHTE TaKHBA,

3abIDKATENHO TPAOBA A Ce M3MON3BAT TPAH3AKINY, KaTO HMBOTO HA H30JaLMs TpAdBa
na 6bae MOTMBUPAHO B MPEAEHATA AOKYMEHTALNA,

npu onepauuu BbPXY MHoro 3anucu (batch) cnemsa na ce u3barsar
ABJITONPOABIKABALIN TPAH3AKLIMH,

3asBKUTE TPAOBA Aa ObAAT OrpaHW4eHH B OpOsS 3aMHCH, KOMTO BPBIIAT,

npu u3noazsane Ha ORM uim Ha apyr cnoit Ha abCTpakLMsa MEXY NPHIOKEHHETO H
fazaTa HaHHH, TPROBa a C€ MHHUMH3Mpa OpOAT HA M3MUUIHKTE 3asBKM (T.Hap. ntl
selects mpobnem),

TIpY M3MON3BaHE HA HepenauvoHHa 6asa JaHHW TPsAOBa A c€ M3NON3BaT No-Obp3u u
KOMIMAKTHH NPOTOKOJIM 33 KOMYHHKAIMA, aKO TAKHBA Ca JOCTBIIHA.

8. MOAXOA 3A H3ITbJIHEHHE HA U3HCKBAHHSATA KbM [IOPHUKATA

8.1.

MeToauKH HIMOJ3BAHK NIPH PEATH3IAUHATA

8.1.1. MeTOa0NIOrHA 32 AHANHI HA MPOMECHTE U MOAETHPAHE

Peanuzaunara Ha COPTYEPHU CUCTEMH ¢ HAPACTBALIA CJIOKHOCT U3NUCKBA IIPUJIAraHETO

Ha OOILM CTAHAAPTH U ePEKTHBHH METOONOTUH 32 NPOeKTHpaHe U paspaboTka. Ot nosBara c1
npes 1997r. po cera Yunduuupanuar esuk 3a mozemupane — UML™ - ce npesbpHa
dbakTuMeckM B CTaHAapTeH ,IpaduyeH €3MK 3a Bu3yalM3upaHe, cCreunuumpane,
KOHCTPYHPAHE ¥ JOKYMEHTHPAHE Ha €JIEMEHTUTE Ha €llHa COPTYEPHO-UHTEH3UBHA CHCTEMA'.
Cpen npenumMcrsara Ha enur UML noaxon ca:

P &

o [InaBeH Npexon MEXHTy OTAENHMTE erany npH pa3paborkara Ha codTyepHHs
MPOAYKT — OT GOPMYAUPAHETO HA U3NCKBAHMATA A0 KPARHATA Pealn3auns, 4pe3
M3TOI3BAHE Ha MEXXOMHHHM MOJEJH 33 AHAJIU3 U MPOEKTHPAHE HA aPXUTEKTYpaTa

~.
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M TIOBEJECHHETO Ha CHUCTEMATA, KOMTO MO3BOJABAT BCSAKO MBHCKBAHE na Obne
anpecKpaBo Ha MOAXOMAUIOTO HUBO Ha abCTpakuis,

e BuB3MOKHOCT 32 epUKaCHO paslIMpPsABaHE Ha CHUIECTBYBAIIH MOMENH ¢ Len
BIUTIOYBAHE HA JIONBJHHMTENHH QYHKIMOHAJIHM H3MCKBaHHMA B e€aHa Obp3o
NpOMEHAILA ce OU3HEC Cpesa — MPOEKTHT MOJXKE 1a pacTe 3ana3Baiky epexTHBHA
# SICHA apXUTEKTYPa,

¢ (raHpapTeH rpauueH €3MK 3a U3pa3siBaHe W AUCKYCUS Ha MIeu, UBUCKBAHUSA U
MPOEKTAHTCKU pPEIUeHns, KOHWTO YJAECHABA KOMyHUKALUUATa, OCODEHO npw
napanenHa paspaboTka OT pasnMuHU €KunM (HampuMep NpH outsorcing Ha
paspaboTkara),

o Egur UML-6azupan npouec 3a paspaboTka mno3posnsBa Aa Ce€ HacTpoM
KOJIMYECTBOTO U KAYECTBOTO HA NPOEKTHATA JOKYMEHTAUMA  CRIOpeR
M3MCKBAHHATA HA KOHKPETHUA MpoekT (Bpeme, obem, Oromxker, Hyxaa oT Ovaemo
pa3LINpABaHe).

UML wmoaenupanero e Obiae OCHOBHO CPEACTBO B IPOLIECa HA AHAIM3a M
MPOEKTUPAHETO Ha cucTeMara. C HEMOBa NOMOLL LE C€ NNOCTUIHAT HAKOIKO OCHOBHH LENH:

e (OpMATHO ONMCAHME HA €IMHHATAa CHCTEMa W HEHWHWTE KOMNOHEHTH
(moacucremu),

® OMNMHUCAHHWEC HA HAYMHA HA UMITIEMCHTALIHA Ha pa60TaTa Ha fby'HKIIHOHaJ'IHOCTI"a;

& [IpOBEXZaHE HA EKCIEPHMEHTH ¢ MOARena (cMMynauua) u 0asa 3a B3UMaHE Ha
peLLeHUs 3a OMTHMU3NPAHE HA CUCTEMATA.

UML ocHrypsisa He3aBUCMMOCT HA Cb3NaJCHHUTE MOACIH OT TEXHHYECKATA peany3anus
B MHPOPMALMOHHHTE U KOMYHHKaLMOHHM TeXHONOruH. IIpHaraHeTo Ha CTaHaapTa B TO3H
npoexT e 6bae FEBKaBO H CbOOPA3eHO ChC CMELIM(UKATA HA AHANM3HPAHWTE NPOLECH, NO
BpeMe Ha POEKTHPAHE U Cb3/aBaHE HA MOJIEJHUTE LIS CE 3ana3Ba CMHCIOBOTO ChAbPXKaHHE Ha
MOZENHUPAHHTE OOEKTH.

UML nedpunupa npaBuna 3a H3rpakKOaHe HA PasfIHYHM THMOBE OUArpaMmy, KOWTO
Cyxat 3a rpauyHO NPEACTaBsHE Ha Pa3NMYHM ACMEKTH Ha codryepHara cucrema. OOWusT
UML monen Ha koiito ure Obae paszpaboTeH 3a codpTyepHaTa CHCTEMA ¢ PA3IIIEKIA KATO
M3rpajeH OT ABa B3aMMHO JOMBABALUH CE MOAENA:

Crpyxrypen Mozen (Structural model), xo#iTo noKa3Ba CTPyKTypaTa Ha CHCTeMAarTa M
NOACHCTEMHUTE, U3MON3BalKK 00eKTH, aTpulyTH, OTIEPALIMH U BPB3KH,

dynkuuonanes monen (Functional model), Hapuaan oue auHamuyen moaen (Dynamic
model), koiTO moxasBa (PyHKUMOHATHOCTTa Ha cucTemara, ofocobeHa B KOHKpETHUTE M
MOJYJIM ¥ U3MEHEHHATA Ha CHCTEMATa BB BPEMETO.

Bceku eneMeHT OT Moaena ce onukcba ¢ nafena UML quarpama - yacru4Ho rpadhu4Ho
npeacTaBsHe Ha eAMH OT [BATA CUCTEMHH Mofaena. B Horauuara na UML cbwecrsysar 14
odUUHATHH THNA AHATPAMH.

e Knac anarpama (Class diagram) — onucsa K1acose OT 0G€KTH # BPB3KHTE MEXKAY

THX,

3
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ObGexTHa auarpama (Object diagram) — nmpencTaBs UAROCTEH WM YACTHYEH
M3TAeA HA fafieH OOEKT Ha CHCTEMATA,

JAuarpama na naxeru (Package diagram) — npezacraes HepapXyH4Ha CTPyKTypa
Ha MORYJ1 MII KOMIIOHEHT Ha CHCTEMATa,

Auarpamu Ha xkomnoHentd (Component diagram) — onucBa CTpyKTypaTa M
BP'B3KHTE MEXAY KOMIIOHEHTUTE,

Juarpama Ha cbeTaBHa cTpykTypa (Composite structure diagram) — npeacrass
HEKOMIMO3ULMS HA KITAC U KOMYHMKALIMATA MY C ZPYTUTE KIIacOBE,

Auarpama 3a pasrpbmane/auarpamMa wa BHeapsBanero (Deployment
diagram) — npeacTass Bpb3KaTa MeXxAy codTyepHaTa  XapAyepHaTa peanusaums
Ha CUCTEMaTa,

Ilpoduana amarpama (Profile Diagram) — u3nons3Ba ce 3a OMMCBaHe Ha
K1aCOBETE U HAKETHTE,

Cnyuait na ynorpeda (Use Case Diagram) — npenctaBs HauyuHa Ha
B3aUMOLEHCTBUHE MEXAy noTpeOuTen M CcHcTemara, ymoTpedsBa ce  3a
cneunduuupane Ha (QYHKUMOHAJIHMTE M3HUCKBAHWS KbM paspaboTBaHaTa
coTyepHa CHCTEMA ¥ H3FOTBSIHE HA TECTOBE;

Junarpama ua aeinoct (Activity diagram) — OnucBa NOCIEAOBATENIHH HIIH
napajenti KOHTPOJIHH MOTOLH,

JAmarpama Ha Ha cberosHuara (State diagram) — OMMCBA NMPOMAHATA HA
CBCTOSHUETO HA OMpefeNeH OOEKT WM CHCTEMA IO BPEME HA HETOBHS JKH3HEH
LMKBJ B PE3YATAT Ha BB3HUKBALIM ChOUTHS,

JAnarpama Ha nocaeaosateanoct (Sequence diagram) — c1yxu 3a NpeACTaBsAHe
Ha B3auUMOAEiCTBMETO Mexny OOeKTHTe, kaTo ce Hnabadra BbpXY
NOCNEIOBATEIHOCTTA HA AEHHOCTHUTE,

JMuarpama Ha komyHukauus (Communication diagram) - onwcsa
B3aHMOACHCTBUATA MEXJY 00EKTHTE, KaTo 0cOOEHO BHMMaHHE C€ OTAeA Ha
BPB3KUTE MEXY TAX;

Jluarpama 3a nperaea Ha B3aumoneiicrsnero (Interaction overview diagram) —
NPEACTaBAsiBA KOMOWHALMA OT JMarpaMd Ha  TOC/EOBATENHOCT M
KOMYHMKALMOHHH IHATPAMH;

Bpemepa auarpama (Timing Diagram) — npeacTass B3aUMOAEHCTBHE MENY
06eKTH, KaTo ce HabaAra BbpXy CHHXPOHH3ALMATA Ha OOEKTHTE.

BPMN

Business Process Model and Notation (BPMN) e npyrusaT cTaHiapr, KOHTO e ce
M3MON3BA 32 BU3YaTHO MOAEUpaHe Ha Gu3Hec npoLecy noa GopMara Ha anarpama — Business
Process Diagram (BPD). BPMN wazrpaxza Unified Modeling Language (UML), xaro uesra™——
¢ 1a Ce PasLUHpH TEXHUYECKATa HACOUEHOCT Ha onucanueto B UML, cr3nasaiixu yHHBepCaneH

h ¢
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€3MK 33 ONMUCaHHE HAa OM3HEC IMPOLIECH, KOHTO A2 € €AHAKBO 4eTMM H ynoOeH 3a OuzHec
norpedurennre (MEHHWIKbPH, OM3HEC aHANM3ATOpH W AP.)M B CBHIOTO BpeMe Aa JaBa
Bh3MOXHOCT 33 ONUCAHME Ha CNIOXKHA CEMaHTHKA Ha OHM3HEC npouecHTe.

Iopanu cneundukara Ha NPOEKTA M LIHPOKHA Habop OT QYHKUMOHANHOCTH, KOSTO
TpsbBa Aa ce peanM3upa, H3NON3BAHETO HA HeQOPMATHUA MeTon OH 10BeNo A0 Ch3JaBaHe Ha
ONHCAHHA C TBBPAE TOMAM 00€M, YHETO CHCTEMATHYHO HHTEpnpeTupaHe Ou OMNO CepHO3HO
sarpynsenne. [TonoOHa cnoxHa cucTeMa € MHOTC MO-TIOAXOMALLA 33 OTIHCAHKE YPE3 AUATPaMH
¥ MOJIEJI HAa JAHHUTE, OTKOJIKOTO € TEKCTOBO ONUCAHME Ha u3KCkBanuara. [lo Tasu npuuwHa
Haf-NMOAXOAALIMAT MOAXOJ KbM LHEHHOCTTA € U3MON3BAHETO Ha NOJyPOPMaleH NOAXOA, [pes
KOMOHHMPAHETO HAa JOKYMEHT CbC cneuMgukauus Ha w3ucksaHuara, ¢ monen or UML
AMArpamMm, NpeAcTaBimH CHCTEMATHUHO H3UCKBAHUATA KbM apPXMTEKTYPaTa Ha CHCTEMATa H
OTAENHUTE NOTPEOUTENCKH Ciyyau (use cases).

8.1.2. MeTtoa 3a cnennPuKANHS HA NOTPEOHTEACKHTE CIYYAH

Iorpebutenckure cay4au (use case) C€ CMATAT 3a CTAHAApPTHA HOTaUMA APH
M3TOTBRHETO HA M3MCKBAaHHATA B OOGEKTHO-OpueHTUpano mogenupae. [lotpebutenckure
cny4au Ha ynorpeba Morat Aa nogoOpsAT KOMYHWKALMATA MEXAY 3aMHTEPECOBAHUTE CTPAHH,
excriepTi no OM3HEC aHanu3, paspaboTynuM M ApYrd CMEUHAJMCTH  YYacTBAIH B
pa3paboOTBAHETO HA CHCTEMATA.

Pasrnexpar ce TpPM pasiMyHH HMBa Ha aOCTpakLMs Ha M3HMCKBaHMsTA (OH3Hec,
MOTPEOUTENICKH M CUCTEMHH) H TOBA KaK NOTPEOUTENICKHUTE ClTy4au MOraT a 62T onpenessiy
dakTop npy pa3paboTBAHETO HA NETAMIHATE H3UCKBAHAA 3a pa3paboTBaHE HAa CHCTEMATA.

v Knacnpukaums Ha HIHCKBAHHATA

Usuckpanusita kM CuCTeMa KaTo TasW, ONPENENsT HEroBOTO (PYHKIHOHAIHO
MIOBEICHUE, KAKTO U THNOBETE HHPOpMaLus, A0 kOATo TpsOBa Aa ce OCHIrypH NOCTBIL, KaK T
ce TpaHchOopMHUpa H OPraHH3Mpa.

OnpenensHETO HA M3UCKBAHMATA JABAT BBH3MOXHOCT HA YYACTHMLMTE B MPOEKTA 12
YTOUHSAT ACHO LEJIT3, HACOKATA M [Ia M3ACHAT OHaKBaHHsATA OT HHOpMalmoHHuTe uend. Tbi
KaTO HeCTO YHACTHHLMTE — Obaeuin nmoTpeOMTeNnuTe Ha CHCTeMara nasat nocra obobuwenn
OH3HEC M3UCKBAHMA, 2 EKMIIBT pa3paloTBalll CUCTEMATa MMA HYXA3 OT TOUHM, SACHH W
HEIBYCMHCJICHO OYEPTAHH M3MCKBAHMSA CE HaNara NOMBJIHUTEIIHO M3ACHSBAHE, C Ll Te Ja ce
TpaHCPOPMHMPAT B ACTAMIHM, IbAHU M NOAAEKALIHM HA TECTBaHe cnenndukalmuy, Ha basara Ha
KOMTO na 6bne paspaboTeHa CHCTEMa MAKCHMAITHO OTTOBApSINA Ha HYXAuTe Ha Bbanoxurens.

v BH3HeC H3NCKBAHHA

Bu3Hec W3MCKBAHMATA MPENCTABAT LENH HAa BHCOKO PABHMIIE, KOWTO CI€ABA Aa Ce
peaNM3upaT 4pe3 BHEApABaHero Ha cuctemara. Te ca onucanu B Texnuueckara
cneuHduKanns, KOATO ONucBa BM3uATa M obxBata Ha npoekra. busHec W3KUCKBaHMATA
MAEHTHDULNPAT NHLPBUYHMTE NON3M, KOMTO CHeTemara we noHece Ha Ilopvumrens n
norpeburenure. Te TNPEACTaBAABAT HAH-BUCOKOTO HUBO abCTpakuus BbB BEpMraTta Ha
U3HUCKBAHMATA. T€ OMUCBAT LENHUTE, B3MOXHOCTUTE U OCHOBHHMTE NOTPEOMTENCKHM THIIOBE,
xouTO nasart 0606IIeHa NpeacTaBa, 3a TOBa Kak 61 ceaBaio Aa GYHKLMOHKPA CUCTEMATA,

v IloTpefHTeNCKH HIHCKBAHHA ——

[MoTpeGHTENCKUTE W3UCKBAHMS ONMCBAT 32JaUMT€ W ACHCTBHATA, KOWTO AajeH
norpeSuTen TPA6Ba 1a MOXeE /12 M3BBPIIBA C NOMOLITA HA CHCTEMATA. Te3H H3HCKBAHMA Tpadea

—
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[a Ce YTOYHAT ¢ XOpaTa, KOUTO Ha MPAKTUKA Le M3MOoA3BaT cucremara. Tesu norpeburenu ca
B CBCTOSIHHE [1a OMKLIAT HE CaMO 33J1a4HTe, KOMUTO € HYXKHO A2 U3BBPLIBAT B CHCTEMATa, HO H
He(YHKUHOHANHUTE i XapaKTEPHCTHKH, KOWTO Ca BaXHH 33 A0OPOTO MpUEeMaHEe W JecHaTa
paboTa cbe cucTeMara.

TMoTpebuTeNncKuTe H3UCKBAHMs C/IEABA Na Ca B CUHXPOH ¢ OW3HeC W3uckBaHusTa. Te
Morar ja 6bAaT YTOUYHEHH Hal-IhIHOLEHHO MOCPEACTBOM ONMHCAHHETO Ha MOTPEOUTEICKHTE
cueHapun. DOKyCHpAT Ce BbPXY KOHKPETHHTE HYKAM MPH H3MOJN3BAHE HA CHCTEMATa M
CHOTBETHO €4 AOCTA MO-3HAYUMHU OT TPAAMUMOHHHAT MOAXOA 34 U3BJIMYAHE Ha H3UCKBAHMA,
0CPEACTBOM AUPEKTHO MUTARE Ha noTpeduTennTe KakBo O1Xa HCKanH Ja Npasy CUcTemara.

v' JleTaHJIHH CHCTEMHH H3IHCKBARMS

Te npencTaBaABAT CUCTEMHUTE M3UCKBAHHA HA MHOIO JETaWNHO HUBO, KOETO
NOANOMAra IThbIHOTO, AE€TaiNHO cneuuduuUMpaHe Ha W3HCKBAHMATA, II03BOJIABALIA
H3NON3BAHETO HA TAKa CneuUpUUMPAHNTE H3UCKBAHUSA NPH M3rPaXXaaHe Ha KOMITOHEHTUTE OT
paspaboTyruuTe.

Te3u u3uCKBAHHA Tpﬂ6Ba JAa ChOTBCTCTBAT HA HOT'})C6HTC.HCKHTC H OM3HEC MIUCKBAHUA
H Aa CBABPXKAT TOYHU U ACHH KPUTCPHU, KOUTO Aa NO3BOJIABAT Bepm])mcauua,

@OYyHKUHOHAHUTE  U3HCKBAHHS  ONpenemaT  QyHKUMOHANHOCTATE,  KOMTO
pa3paboTBalMAT €KUIl CIEABAa 1a PEAM3HPAa NPH M3rPAXKZAHETO HA CUCTEMATa, Taka 4e
CUCTEMATa fa YAOBJNETBOpsABA Ou3HEC W3UCKBAHMATA. bBM3HEC H3HCKBAHWATA YNaBAT
O4aKBAHOTO NOBEACHHUE HA CHCTEMATA, KOETO MOXe ca Oble M3Pa3eHO Ypes YCIYrH, 3a1auu 1
GYHKLAY, OT KOMTO CHCTEMATA CE HYX/Ia€, 33 Na OTTOBOPH Ha LieNITa, 3aJI0XKEHA B IIPOEKTa.

HAudopmauuoHanTe M3MCKBAHHA JAchuHUpAT HHPOPMAUMOHHMTE HYXAM Ha
[opbuuTes M 3aMHTEPECOBaHUTE CTPaHy. Te OMUCBaT TUMOBETE MHDOPMALIMS U JAHHH, KOUTO
cucTeMaTa CNeABa 1a MPEIOCTaBH, WM 10 KowTo ma Aafe poctbn. Te cneundumuupar
NpeaoCTaBEHUTE AAHHM, TOCPEJCTBOM KaYeCTBOTO, KOETO T€ CEABA Aa HMAT, H3TOYHHKBT OT
KOMTO HABaT, Kak 6u cnenpano Aa 6vnar o6paboTeany, Kak cleasa Aa ObAaT KOMOHHKPAHH 3a
aHAIU3 U KOW aHANMTHYHHU METOAM CileABa Aa ObJAT H3MOA3BAHHU.

JIpyraTe WIHCKBAHHA, M3BbH (PYHKIHOHANHUTE “ HHPOPMALMOHHHTE, MOraT na
6baar cneunduUMpaHK, 3a O3 C€ ONHIIAT ACMBLIHHTEJHM AaCMEKTH Ha CHCTEMATa, KaTo
M3UCKBAHHA KbM MHTEP(Eiica 1 cpenaTa (3aKoHOBA, KYNTYPHA, TIONMTHYECK]).

v' KauecTBe¢HH XAPAKTEPHCTHKH Ha H3HCKBAHHATA

Jo6aBSHETO Ha KAYECTBEHH XaPaKTEPUCTHKA KbM OMUCAHMETO Ha QYHKLMOHATHHTE,
MHQOPMALMOHHUTE W JPyrM H3MCKBAHKsA, MO3BOABA OLEHABAHETO MM B ONpPEAENCHH
M3MEPEHHS, KOMTO Ca BAXHM HIIH 33 NOTPEGUTENHTE WM 33 €KHNa, Pa3padoTBail CHCTEMATA.

XapaKkTepUCTUKUTE HA W3WCKBAHHMATA €2 CBOHCTBA WJIM Ka4e€CTBA, KOWTO CUCTEMATa
TpsibBa ma npuTexasa. Te MOraT Aa CHABPXKAT CTAHAAPTH, PErYNALMH U YCIOBUS, C KOWTO
cucTemara Tpabsa na 6bae cbobpaseHa: OMMCAHMA HA BHHIUHWA UHTEPPENC, M3MCKBAHKA 32
NPOM3BOAMTENHOCTTA, AM3aliHA WM  OTPaHUYEHHA (PH  H3MBIHEHUETO, KaYECTBEHH
XaPAKTEPUCTUKM.

v HaedTuduuMpaHe HA H3HCKBAHHA IOCPEACTBOM norpeduTencku cay4au (use
cases)

~

-‘-“-'_'-———-i
AHAIH3ATOPHTE OT ABLAK FONMHHU H3MON3BAT NOTPEOHTENCKHUTE Clyyau Ha yroTpeda— . _

(use cases), 3a a OMMINAT HAYMHHUTE, TIO KOWTO NOTPeOHTeNA B3aHMONEHCTBA CbC CUCTEMAT,
LleTa € [a ce W3BNEKAT PeNeBAHTHM M TOYHU M3MCKBahus. M3non3panero Ha norpeburencky
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Cllyyau BBL3HMKBA C HANpeabka Ha OOEKTHO-OPHEHTHPaHMA NOIXOHN KbM IPOrpaMHpaHeTo,
MOAXOABT KOHTO € 3ajJ0XKEeH B OCHOBAaTa Ha MOAXOJa 3a MNPOEKTHpaHe M pa3paboTka Ha
MPEANAraHOTO PeLieHHE.

v' MojieJ1 HA NOTPEeGUTENCKHTE CIY4aH H APOUEC HA M3rOTBSHE HA KETAILIHATA
cneHpHKAUNA

Onucanuero Ha mOTPEOMTENCKUTE CIOYHaH 4YeCTO HE 1aBa JOCTATBLYHO IThjIHA
HHbOpMALM Ha eKuna pa3paboTBall CHCTEMATA 32 PYHKUNOHAHOCTUTE, KOUTO TE CI€ABa fa
pa3paboTAT, KaKTO ¥ 32 TOBA KaKBa 1 Kos MH(popMaums cnensa aa 6une gocronna. Crbupanero
Ha BCHYKM H3HCKBAHMA OT MOTPEOUTENCKHTE Clyyaud MOxe Na foBene A0 GOpMHpPaHETO Ha
TBBPAC TPOMaBW H KOMMIEKCHH moTpedurencky ciydan. Ot apyra CTpaHa, CIHpaHeTe Ha
Pa3sBUTHETO HAa HM3MCKBAHMATA IO BpeMe Ha CTagua Ha ChOMpaHe Ha nOTpeOHTENCKUTE
M3MCKBAHHA Lile JOBEAE 0 MHOIO NMPOIYCKH B HHGPOPMALMSATA, OT KOATO EKHMBT paspaboTeaill
CHCTEMATA Lle ¥Ma HYXK/IA O BPEME Ha CTaAuA Ha KOHCTPYMPAHETO H. 3a 1a Ce MOHWXH Ta3H
HECHTYPHOCT BCEKH MOTPeOUTENCKH cyyail Tpadsa Aa 6ene pa3paboTeH 3a€QHO C MBbAHUTE CH
CHCTEMHH H3HCKBAHMS.

Bceku norpeburenckud caydail Ha ynotpeba BOAM OO0 ONPEACHAHETO HA HAKOJKO
CUCTEMHH HM3HMCKBAaHMsi, KOWTO IX€ TMO3BOJAT HA cneuHpHUUIMpaHeTo Ha JaaeHa
(PYHKUMOHATHOCT B Pa3pabOTEHOTO TNPWIIOKEHHE M CHOTBETHO HIKOJKO MOTPeOHTENCKH
cnyuas Morat na ¢opmupar cneunduranmsTa Ha e€IHa M Cbula (YHKLHOHATHOCT WM
KOMITOHEHT.

Crneundpuuyipanero Ha (QYHKIMOHATHOCTHTE, KOMMOHEHTH M H3HCKBAHUATA KbM
TAXHOTO KAYECTBO MOXE 1a Objie ONUCAHO upe3 AeTARIHN CUCTEMHH H3HCKBAHHUA, KOHTO MOFaT
na OBbAAT aCOLMMPAHH C NOTPEOUTENICKUTE CYYaH MO HAKONKO HAYUHE.

MomxonsT, xoMTO Ime Obae W30paH 3aBMCM OT TOBA AAlIM €KWUALT, pa3paboTsaul
cucremMata TpsAOBa na Ch3jane AM3adHA, KOHCTPYKLMATA M TecroseTe, Oasupaiku ce Ha
NOTPeBUTENCKY CAYHau, Ha JeTaiIHW CHCTEMHH M3MCKBAHWA MJIM Ha KOMOWHAUHs OT 1BETe.
H36upaiiku MoaXoAsIIMA MOOXOA € BAXKHO, Aa ce u3barsa ayonupaHeTo Ha uHOpMaums oT
PA3ITM4HH H3TOYHHLIHM, KOETO 61 HANMPABHIIO CNIa3BaHETO HA M3MCKBAHUATA MHOINO FO-TPYAHO.

v" HITepaTHBHO M HHKPEMEHTAIRO pa3padoTBaHe HA AeTafaHaTa cnennguranun

ExunsT Ha U3mbiHuTe % NpeAiara MTEpaTHBHYUA U MTHKPEMEHTAJIEH NOAX0N, KOHTO € B
ocrosata Ha RUP nma 6bae npunoXeH no CblllMd HaYMH KbM JEHHOCTTA NO U3TOTBSHE HA
neraiinHata cneuHdukaumsa. HTepaTMBHMAT MMOOXON KbM H3rOTBSHETO Ha JeTaljHara
cneuudprKaLys BKIOYBA NPECABAHETO Ha NMOTPEOUTENCKUTE Cly4daH MOCPEACTBOM HAKOMKO
wrepauiy. ITepaTUBHATE CTBIIKH KbM CHOMPAHETO HA M3UCKBAHHA OT NOTPEOUTEINCKH Cy4an
€ CTPOrO KHAUBHAYATHO CRIOPEA CHTyauwaTa. IIpeaBapHTeIHO HAMA KaK [a Ce ONIPENEY TOUEH
Opol uTepaLy, KOUTO Hie ObAAT HEOOXOAMMH, 32 N1 C€ NOKPUAT M3HCKBAHUATA BbB BCHUKH
cutyaunu. Ho Moxe Aa ce kaxe, e cneuHuxailisTa Ha UTEPaTHBHHTE M3UCKBAHUA BHHAIH
NpPEMHHABA [TPE3 CHIUNTE JIOTHYECKMN CTHIIKK BbB BCHUKHM CHTYaLMH.

8.1.2.1.1oaxoa xbM peanuszanus Ha Croeundukauns HA HIHCKBAHHATA H

>

cneunPUKanMa Ha NOTPEOHTEICKHUTE CAyYaH ~—
""-‘________-_

JleifHOCTHTE CBBP3aHH ¢ AHAJYM32 HA M3KHCKBAHUATA L€ OBAAT OT KIOUYOBO 3HAYEHHE 32
ycnexa Ha paspaboTkara, Thit kaTo CHCTeMaTa ChIbpXa MHOXECTBO 00BbP3aHH KOMNOHEHTH,
KOMTO NPEACTABJABAT CEPUO3HO NMPEAH3BHKATENCTBO NPEA U3MOM3BAHETO HA IBKABH NOAXOAH
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Y

OT eKCTPEMHOTO NporpaMupane HazupaHy Ha MPOTOTHIMPAHE U HA U3rPAXAAHE HA CHCTEMaTa
MTEPAaTHBHO HA Majku ,Mnapyera”. ITorpeburenure Ha cMcTeMaTa TPYAHO MOraT Ia OLICHST
M3rpafieHHs MOZEJN, aKko TOH He € A0 rONAMa CTeneH 3aBbpLICH, KakTo M ako He €
MUMIUIEMEHTHPaHA CBOTBETHA AHAMMTUYHA (YHKLIMOHANHOCT, KOATO Ja MOKAXE KaK
notpebuTtens koHcymupa npopmanusta. [Io T031 HauMH BB3MOXKHOCTTA 33 H3rPaXXAaHe ypes
MTepaTHBHO NoaoOpsBaHe Ha mporoTunu (throw away prototypes), He Ou Ouna pasymHa oT
riefHa TOYKa Ha HY)KHMA PECYPC H BpeMe 3a NpOoeKTupane, pa3paboTka, 3apexaane ¢ JaHHU U
TECTBAHE HAa Te€3H nporoTuMnH. B TasH Bpb3ka, H30OpaHMAT MOOXOA AKUEHTHPA BBLPXY
NpaBUaHOTO cnermduuupane Ha M3UCKBAHMATA U MAkCHMManHO Oauska pabora ¢ ekMria Ha
B1B3M0XKHKTENA Npe3 UeNHs NPOLEC HAa NPOEKTHpaHe u paspalboTka, Taka ue Aa ce MOCTHrHE
rO/IMA CTEMEH HA 3aBBPLIEHOCT HA PEANIH3ALMATA IPEAH TUNOTHOTO U3NOJ3BAHE, A ClIe/l TOBA
Na ce NPEMHHE KbM OTCTPAHABAHE HA MPEUIKH W IOPAa3BHBAHE HA OCHOBHATA (PYHKLIMOHAHOCT.

Ilpennaranara Meroponorvs 3a paspabotka #Ha mnpoueca — RUP, nocrass
cneundukaumsaTa Ha noTpeOuTenckutTe ciay4ad (use case) B OCHOBATA HA NpOLECa Ha
npoexTHpaHe, pa3paboTBaHe U TECTBAHE HA cucTeMaTa. Mozena Ha noTpebUTENCKHUTE Cay4an
¢ rpbOHaka Ha (OpPMANTHOTO OMMCAHME HA CHCTEMATa, TOM CE€ HW3TOTBA B MpoLEca Ha
cneuudrKaUns Ha H3UCKBAHMATA, KATO AOPH MOXE Ja CE Kaxe ue Npoleca Ha cneuudprkauua
HA M3HCKBAHWATA OWMBA HHHIMHPAH Ype3 MpoLeca Ha creunduKalua Ha NoTpeOMTeNCKuTE
Cny4au, Thil KaTo JeHHHPAHETO HA USE Case CLIEHAPUM € €CTECTBEH Ha4MH 33 H3BJIMYAHE HA
W3HCKBAHUATA KbM CHCTEMATA.

[IbpBOHAYAIHHA AHANK3 HA HAAWYHHTE W3TOYHHLM Ha MH(OPMALHKS H CPELM ¢ exuna
Ha BB3NOXHTENAT e onpenensT o0xsara HA MOJeNA Ha MOTPEOMTENCKUTE CilyHaH, KOUTO
cneasa na Owie npaBunHO HeduHUpaH B cneUM@UKaLMATa 33 Na C€ TNOCTHFHE MBAHOTO
NOCTHTaHe Ha uenuTe Ha npoekrta. [IpoaykThT OT Tasu AeHHOCT e Obae H3rOTBAHETO Ha
cneuuKauMsTa Ha U3UCKBAHUATA KAKTO M HA USE Cases, KOMTO 1a MOCIYXAT KaTO OCHOBA 33
NPOEKTHPAHETO M TECTBAaHETO Ha cucTeMara. PaboTara no crieuuduxauys Ha H3NCKBAHUSATA Lie
&b HAArPAIeHa B POLIECca HA W3rOTBAHE HA MOZENa Ha notpeburenckure cnyqan (use case
model), a MO-KbCHO Y B €Tana Ha NPOEKTHPaHe, KBIETO wle ce cneunpuuupa nomxona 3a
peanu3auus Ha cneuupHUMpPaHUTE U3UCKBAHHS,

TTpu U3MBAHEHWE HA ASHHOCTTA O crieurdHKALIMA HA H3UCKBaHHUA me Obae Bb3npHeT
MTEPaTHBEH NOXXOA KBbM MOArOTOBKAaTA HA A€TadjHara crneuupukaumns. Ilpn To3u noaxoxn
exuna Ha H3nbiHUTENns e uU3BBPLIBA B MTEPALMM OCHOBHUTE CTBIKU OT Mpoueca Ha
dopMann3vpaHe Ha U3UCKBAHMATA!

e MH3pinuaHe Ha U3NCKBAHMATA Ha 6a3a HA M3CNETBAHE HA MICHTH(UIIMPAHHUTE HITOYHHLN
Ha HHGOpMALMS, KAKTO W Ha 0233 Ha PE3YJITATHTE OT NPOBEASHNTE CPELlH U IMCKYCHH €
exuna Ha Bupanoxurens,

e Apanu3 ¥ nepUHMPAHE HA M3NCKBAKKMATA, B poLeC Ha 06CHXAane ¢ Branoxurens;
o JIOKyMEHTUpaHE Ha H3HCKBAHUATA B NPoekT Ha Crieunduxalma Ha HIHCKBAHWATA,

o BanuaupaHe Ha M3UCKBAHMATA, JOKyMEHTHpaHu B npoexra Ha Crieuuukaumsra Ha
M3HCKBAHHMATA, 3aBbPLIBALIO ¢ 0OpaTHa BPB3KA OT eKMna Ha Bu3noxurens.

Ha 6a3a Ha oOpaTHaTa BpB3Ka OT BB3NOXHTENS, B KPas Ha UTEPAlMATa OT CTHIKH,
EKHITHT OT AHANTH3a WM HHHLMHpPA HAHOBO TPOLECa HA H3BJIMMAHE H AHANU3 HA U3HCKBAHMKA,
WM C€ NIPMEMa NPoLieca Ha cneuu(UIHpaHe HA U3HCKBAHHWATAE 38 IPUKIIFOYEH. _
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HTepaTHBHHS NOJXOR ¥ CHOTBETCTBALIMTE MY HNEHHOCTH M PE3yATaTH Ca OMHUCAHH
rpa®vyHO HA CIEAHATA Auarpama:

CROBpeHUe HA HINCKBAHVATE
UNK HAYANO0 Ha HOBA MTepauns

BULGARIAN-SWISS COOPERATION PROGRAMME
B5bJ/ITAPO-LLIBEULIAPCKA MPOITPAMA 3A CBTPYJHUHECTBO
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FpoekT 3a CHouWdPuKaUMA
Ha MINCKBBRUSITA

Ogolpets KanCKBAHMA

@uzypa 15 - luazpamva na umepamusius nooxo0 U CoomEemcmeauiume my

Oeunochul u pesyamamu

8.1.2.2.I10aX0/ KbM OCHTYPABAHE HA KAYECTBOTO HA NPOAYKTA OT ZEAHOCTHTE MO
cnennuKaUHA HA HINCKBAHHATA

IIpy OCUrypsIBAHETO HA KAYECTBOTO HA H3BBLPLICHWTE ACHHOCTH € Obne M3Mon3BaK
xaTo pedepenten monen npenopbkure Ha IEEE - Reccomendation for SRS. HUsnon3saiiku
[EEE Standard 830, Recommended Practice for Software Requirements Specifications,
PBKOBOACTBOTO HA EKMIA HIE ChOMONaBa NpaBuaaTa i KpUTEPHHTE 32 Ka4ECTBO NPH HIrOTBAHE
Ha cneundukauusta, LlenTa Ha BIPOCHHTE ACHCTBHA N0 OCUTYPABAHE HA KA4ECTBOTO € 113 €€
rapaHTHpa, 4e U3OTBEHUS JOKYMEHT L11€ TIPEIIOKH CTAOHITHA 1 ACHA PAMKA 32 POEKTHPAHETO

1 H3rpaXkaaHeTo Ha TEXHOJOTH4HATa peann3aLus. Taka CIICIIHCDHL[H[)&HHTG H3HUCKBAHHA UIE
OTI'OBAPAT HA H3UCKBAHWATA 34 KA4E€CTBO Ha Cl'IeLIH(bI-‘IKaLIHﬂTa Ha H3HCKBAHUATA.

v Tounoct

Tosu arpubyT He € GOPMANHO MPOBEPUM B MPOLIECA HA KAYECTBEH KOHTPOM, HO
WTEPAaTHBHHS MOZEN HA BANMWIMPAHE HA M3HCKBAHHS MO3BOJABA HA KpaHHHs notpeburen —

eKUMBbT Ha BB30KUTENs 1 NPOBEPH AOKYMEHTHPAHHTE U3HCKBAHMS, N0 OTHOLEHHE Ha TOBA
KaK Te NPENCTABAT OTINCAHATA BU3HA 38 H3UCKBAHMATA KbM DELIEHHETO.

v' HeaBycMHCJIEHOCT

A
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HensycMHuCH€HOCTTa Ha M3HCKBAHUATA L€ Obne npoBepeHa upe3 Mnperaen Ha
U3HCKBAHHUATA OT TPETH NHLA, ThiH KaTO OCHOBHHTE npoGreMH NpY HU3TOTBAHETO HA
H3UCKBAHHUATA UABAT B PA3IMYHOTO THJIKYBAHE Ha €AHO ¥ CbLIO M3HCKBAHE OT paspaboTauuuTe
¥ 6baewuTe noTpedureny.

v IIbaHoTA

TyK L€ ¢e NPUIOKH CPABHEHHE CbC CTRHAAPTHTE 33 CHABPKAHHUE Ha crienudpuxkaunsTa,
TaKa 4Ye J1a C& CPaBHM AANM BCHUKHM 3aAbIDKMTENHM E€JEMEHTH MPHCHCTBAT W Ca OMNacHu B
HyXHata 0ObAsoTa. [lpu WTepaTMBHMA MpPOUEC HA TOATOTOBKA, BCHYKK HEMNBLIHW WIH
OTCHCTBALIMTE IEMEHTH WIE OBNAT ACHO MHAMKMPAHW H KOMEHTHPAHM, TaKa Ye¢ B KpanHHA
BApHAHT /1A HE ce AoTMycHe onobperue He3 HanuuMe Ha IBIHMA Habop OT eNEeMEHTH.

v HenpoTHBOPEUMBOCT

Upe3 M3NOA3BAHE HA PEYHWK HA TEPMUHMTE ¥ JePUHMIMM 32 OCHOBHHMTE
NpennonoXenust wWwe ce u3berse KOHQAMKT MEXAY OTAGNHM HaCTH OT JOKYMEHTa 3a
crienudHKalka Ha M3MCKBAHHATA, KAKTO M MEXAY CreuuukaluaATa W APYTH AOKYMEHTH
CBBP3aHH C U3ITBIHEHUETO HA MPOEKTA.

v TIpHOpHTH3HPAHH 110 BAXHOCT

TIpoueca Ha IPHOPUTH3UPAHE Ha M3UCKBAHMATA CNEBA 13 ObA¢ H3BBLPUIEH OT EKUNa HA
B13NOXKMTENA, TAKA Y€ OT €fHa CTPaHa Aa ce 00CHAH apryMEeHTAllUATa HA IPUOPUTETHTE, Taka
ye eKHmbT MO M3MbIHEHWE Na Bb3NpHEME JIOTHKAaTa M Jia Hay4d CBOTBETHUTE KIIHOYOBH
NPEANONIOkEeHMs, a OT APYra CTPAHA /1a Ce HACOYH BHUMAHHETO U HA €KHNA 1O paspadoTka.

v MpoeepumH

PaboTaTa 1O TPOBEPKA HA TO3M MHAMKATOP 33 Ka4weCTBO e ObAe H3KIOYMTETHO
foNie3Ha B PAMKHMTE Ha NOATOTOBKAaTa Ha tecrosus mnaH. [lposepkata ce uspasisa B
neduHuUpaHe Ha ACEH KPUTEPUI 38 MPOBEPKa HA BCAKO H3MCKBAHE.

v Ipomennm#

C len jdecHaTa urepaTusHa paboTa mo nonobpeHHe Ha W3MCKBAHMATA Te e ObmaT
JOKYMEHTHPaHH B ChOTBETCTBHE ChC CTPYKTYPaTa Ha crneuyHKaus UpH CrasBaHe Ha SCHH
npasuna 3a upentuduuupane u pedepupane Ha OTACNHHTE H3UCKBAHMS, OCHTYPABALIM €€
BCAKO H3HCKBAHE CE BIUTIOYBA SAHOKPATHO B CHEUHHKALIMATA, a ce pedepenLrpa OT ApyruTe
YACTH Ha JOKYMEHTZ, aKO MMa 3aBUCHMOCT C IPYro usnckeaye. o 1031 HawnH TIPOMEHUTE B
AOKYMEHTa HE HapyLaBaT HEroBaTa KOHCUCTEHTHOCT.

v IIpocaeanmMu

C uen MPOCNEAMMOCT Ha Pa3BUTMETO HA M3WCKBAHUATAE, BCAKO M3UCKBAHE ME Obae
HICHTUOHUMPAHO C YHMKANEH HOMEp, Karo Ce MOAXBpka H uHpOpMALIUA 3a HErosara
uaeHTU(HKAUMS B IO-PAHHK BEPCHH HA JOKYMEHTA.

8.1.3. MeToaHKa 32 NPOEKTHPAHE

TIpoeKTHPAHETO HA KOMIIOHEHTHTE I ObJe M3BBPLIEHO OT exuna Ha VI3snbiHHTE
cbOOPa3HO CHBPEMEHHH, NI0KA3aBM U (IPENOPEYBAHM NPAKTHKH B obnacrra Ha codTyepHHs
Au3aiiH, KOWTO Ca IOKAa3aNM CBOSTA MPHJIOXKUMOCT NpU paspaboTKaTa Ha KOMIUIGKCHH
coTyepHH CHCTEMH. —
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B croreerctBue ¢ RUP, mpouechT Ha MpoekTHpaHe e ObAe M3BBPLIEH KaToO
WTEpaTHBEH Mpouec Ha AeduHupane M monoOpsABaHE Ha APXWTEKTYpATa, HA AM3aiHA HA
KOMINOHEHTHTE, HTEPGENCUTE K OCTAHANNTE XapPAKTEPUCTUKH Ha KomnoHenTuTe. B ocrosara
Ha AIEHHOCTTA WE C& ChCTOM B TOBA H3MCKBAHWATA KbM CHUCTEMATA Aa CE€ aHAJM3HUpaT C Ues aa
ce u3paboTy BU3KUA 32 HEHHATA BLTPEUIHA CTPYKTYPa, KOATO CJIeA TOBA Aa CE Pa3BUE B LLIOCTHA
apXMTeKTYpa, KOSTO [a MOCAYXH 3a OCHOBa Ha paspaborkara. Taka paspaboresara
apXMTEXTYpa 1Ll ONMCBA KAaK CUCTEeMaTa Ce ASKOMMO3upa W OPraHM3npa Ha OTACNHH
KOMIIOHEHTH U UHTEPPEHCUTE MeXAY Te3H KOMNOHEHTH. Cliell TOBa AETAMIHO Ce MPOEKTHPa U
dYHKUHOHANIHOCTTa H MHTEpENCca Ha BCEKM OT KOMMOHEHTHUTE, Taka 4€ J1a C€ NOCTHIHE
HeOOXOOMMOTO HHMBO Ha AETalHOCT Ha TOBAa ONMUCAHUE A0 CTEMEH, KOATO [a NO3BOJU Ha
pa3paBoTYKRLMTE A2 M3BBPLIAT CAMOTO M3TPaXAHE HA KOMMOHEHTA. ONHCAHUAT MOAXON ,
n36pan OT ex1na Ha M3mbaHATEN, CE XapaKTEPU3HPA OT CAE/IHHTE OCHOBHH AEHHOCTH:

e Jlusaitn Ha codTyepHaTa apxuTexTypa (Au3aiiH Ha BMCOKO HUBO) — ONMCBA C€
CTPYKTYPaTa W OpPraHM3auMsATa Ha CHCTEMaTa HAa BUCOKD HHBO. Unenruduumpar ce
OTAENHUTE KOMIIOHEHTH, OT KOHTO T C€ ChCTOM.

o Jlu3aiiH HA KOMIIOHEHTHUTE/ MOIYIUTE — BCEKH KOMIIOHEHT/MOIYJ Ce ONUCBA C HUBO HA
AETAMIHOCT, KOETO € AOCTAThYHO 34 HErOBOTO KOHCTPYHPAHE.

Pe3syiTaThT OT ACHHOCTTA O MNpoexTupaHe uie Obae noOrHueckuss ausaiiH M
OpraHHM3aLHs € CbBKYHOCT OT MOJENH H apTe(hakTH, KOUTO CHABPXKAT/ONUCBAT BIETHTE BaXHH
pELIEH A B MPOLIECA HA TIXHOTO UITOTBSHE.

[IpunaraHeTo Ha rbBKABA U MOIY]HA apXMTEKTYpa, CTPYKTYpHpaHa o Ha'uMH, KOUTO
eIHOBPEMEHHO OCHTYPABA KOHCHCTEHTHOCT HA NAHHUTE H MAKCHMMAJIHA 33IUMTA OT IPElIKH, a
OT Apyra CTpaHa MO3BOJNABA JECHO HAArPaXAaHe U paslMPABAHE HA CHCTEMaTa, Ge3 TO3M
npouec fa 6bie CHITbTCTRAH OT PErPECUBHH MPEIIKH OPaNi CKPHTA CBBHP3AHOCT HA MOJYJIHTE,
& M3KTIOYMTETHO CIOKHA 33java. 3a N[IOCTHrHE HAa HEHHMTE LEnM CNeABa Aa Ce CrassaT
OCHOBHHTE MPHRUMIH Ha O0EKTHO OPHEHTUPAHHS IU3aHH.

8.1.3.1.IIpunusny 3a qH3akiH
B ocHoBara Ha obpusT cOPTYepeH AM3alH € CNA3BAHETO HA ONPENENCHN IPHHUMIH 32
AU3aitH, KOMTO €A AOKAa3aM CBOATA e(peKTHBHOCT M €dHUKACHOCT NMPH MHOXECTBO YCTEIHIHH
codTyepHH CHCTEMH:

v AGcTpakuns — aberpakumaTa Mosxe ja Gb/e OnpeNesieHa Kato NPoLeC Ha “3abpassne”
Ha MHPOPMALKS, TaKa Ye JaICHO MHOXECTBO OT Pasii4HH NO CBOATA CBHUIHOCT HEIUA
1a MOraT fAa ObaT TPETHpPaHM KXaTo eaHakBH. AOCTpakLMsTa no  ChLUECTBO
NpeNCTaBAABA ONPOCTABAHE Ha MpobreMHaTa 00NacT, KaTo UEHATA KOATO Ce rialla e
3aryba Ha sHOpMALHS,

v CBbp3aHOCT W KOXe3Hsi — CBbpP3aHOCTT/00BBP3AHOCTTA (copupling) neduHupa
CWIATA HA BPb3KATA MEXAY OTACIHHTE MOAYIH, NOKaTO KOXe3HATa {(cohesion)
nedMHMpa AOKONKO BHTPEIIHUTE EEMEHTH Ha aIeH MOZYJI ¢a B3aUMHO (nornuecku)
CBbP3aHM H CITYXKAT 32 U3NBLAHEHHETO Ha HeroBHTe (yHKuuA. TIpy Hanuune Ha BUCOKa
CBBP3AHOCT MEXY MOXY/IUTE, aKo TPAOBA fa Ce HaNpaBH H3MEHEHHE B N1ANICH MOyl €
TBbPAE BEPOSTHO TOBA f1a HAJIOXKK TIPOMEHH M B CBBP3AHHTE MOIYJH. QO6parHo npu
HMCKA CBBP3AHOCT MPOMEHHTE OOHMKHOBEHO C€ OrpaHW4aBaT [0 MOAyia, KOMTO

BULGARIAN-SWISS COOPERATION PROGRAMME Z‘l
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B

peanu3upa H3MeHeHaTa (yHKUMOHAanNHOCT. Bucokara koxe3us npeanonara, ue
JIOTHHMECKH CBBP3aHHTE ENEMEHTH Ca rpynupaHu 3aenno. Topa cnomara fa ce HaMalu
CIOKHOCTTA, Tbil KaT0 C€ eAMMUHHPAT CIOXKHUTE TOCNENOBATENHOCTH OT
B3aMMOIEHCTBUA MEXAY pasnuuxnTe MORYNH. B uneanHus cayuail Mogynure, OT KOHTO
¢e CBCTOM NajeHa codryepHa cucTeMa TpsOBa Aa MMAaT HUCKA CBBP3AHOCT U BUCOKA
KOX€3M3L.

v JHeKoMIO3HLHA U MOIYJHOCT ~ FOJIEMUTE U CJIOXKHH cODTYEpHM CHCTEMH € 100pe na
c€ AEKOMMO3UPAT Ha OTAETHH NOA-CUCTEMHU U MOIYJIH, KaTO UEJITA € Ia C€ Pa3noyoKaT
paznuyHHuTe PYHKIMOHANHOCTH U OTTOBOPHOCTH B PasinuyHU KOMmoHeHTH. [1o To3m
HaYHH CE NOCTHIa PA3AENAHE HA OT/IETHH KOMINOHEHTH, YHATO CJOKHOCT € YIIPaBNsema.

v Enxancyjaums — eHkancynauusta (encapsulation/information hiding) npencrasnssa
rpynupaHe W NAKETMPAaHE Ha ENeMEHTHUTE H BBTPEIHWTE JETAWNM Ha napeHa
abcTpakums, Npaseilkd 'Y HEAOCTBLIHK OTBBH. LlenTa € fa ce nocTUrHe noTexHMan 3a
POMAHA. BLTPELUHNTE MEXAHH3MM HA KOMINOHEHTa MOTaT fa ObAaT NpOMeHsHH H
nonoGpsaBaHK He3 T0Ba 1a 0Ka3Ba BJIMSIHHE HAa OCTAHANINTE KOMMOHEHTH. OOHKHOBEHO
Ce EHKANCYJIMPAT OHE3M ACMEKTH HA KOMIIOHEHTA, KOWTO MMa BEPOATHOCT aa Obaar
npoMeHsHY B ObaeLe.

v' Pa3zgensHe HA HHTepdeiicCHTE 0T HMIUIEMEHTAUMATA — NPHHUMOBT € CBbpP3aH C
MpYHIMNA HA CKpMBaHe HA uudopmauusTa. HHTepakunaTa ¢ nanesa abcrpakuus ce
OCBIIECTBABA CAMO 4Ype3 CTporo aeduHupaHH NyOIMYHO AOCTBIHH HHTEPQEHCH,
BBTPELIHATA CTPYKTYPA OCTaBa CKPUTA.

v" JIOCTATBLYHOCT, MbLJAHOTA H NPOCTOTA HA AH3AHHA — NOCTUIaHETO HA JOCTATHYHOCT,
MBJHOTA M HPOCTOTA 03HAYABA, Ye COPTYEPHHS KOMNOHEHT 0OXBala BCHYKHM BAXKHW
XapaKTePUCTHKU Ha abCTPaKUMATA, KOSTO PEaTH3Mpa v HULIO [OBEYE.

8.1.3.2.1l1a6aonu 3a au3aiin (Design patterns)

[Ipy 0OEKTHO OPUEHTHpAHUA OU3aiH CTPEMEXDbT € CMCTEMATa Ja Ce /IaHupa Kato
CBBKYMHOCT OT B3aumoAeHcTBalM obexTd. Beexy oOexT npeacTass HajeH €NeMeHT oT
CHCTEMATA, KOATO CE MOZAENMpA M C€ XapaKTepU3MPa ChC CBOETO CHCTOSAHWE M NMOBENCHHE.
O6eKTHT NPEACTaBI#Ba a0CTPaKLKA rPynUpalua B cebe CH 1aHHu U TpoLeaypy. MHTepakuusTa
c obekTa cTaBa nocpeacrsoM nobpe nepuunpan untepdeiic Ha obexra. Knowosa pons npu
06eKTHO OPUEHTHPAHKS AU3AiH UFPasT NOHSTHATA HACTEAABAHE ¥ NONUMOPPHIEM.

[TomxoabT NpH OOEKTHO OPUEHTMpaHMA AM3aitH € npolneMHMs JOMeHH fa ce
JEKOMIIO3MPa HAa OTAENHH OOEKTH Clensaiiki NPUHLMIIMTE HA AW3aHH OT ODWOTO KbM
YACTHOTO ¥ CBBP3BAHE HA YaCTHTE CHOOPA3HO TexnuTe OTroBOPHOCTH. (OOekTHO-
OpMEHTUPAHMs GHANM3 U AM3AHH NO CHUECTBO € MPOLEC HA MOCNEROBaTENHN ACHCTBHA Ha
ONPOCTABAHE T.€. ONEPUPAiikn ¢ MPOBIEMHUs IOMEHiH B HErO Ce ,AHXEKTUPAT CTPYKTYpH,
KOWTO IO JEKOMNO3MpaT u onpocrasar. CTPyKTYPHTE, KOUTO CIYXAT 3a ACKOMNO3UUMA H
OTIPOCTSIBaHe, MPENCTABIABAT WAlnoHH 3a An3aiiH (design patterns), KOMTO Ca OKA3aU CBOATA
eeKTUBHOCT PU MHOTO Pa3sIM4HU CUTyauuH. JJOKaTO PasNHYHUTE ADXUTEKTYPHH CTHIIOBE 32
cobTyepen  nM3aiiH  MpeacraBnsBaT  wabsOHH  OT  BHCOKO  HHBO (onpepensr
MaKPOAPXUTEKTYPATA), CIIECTBYBAT A0I0HH 32 AM3aHH ONKCBALLM IETAMIUTE HA NIO-HHUCKO,
NOKaNHO HUBO {ONpeaenaT muxpoapxutykrypara). Taxusa suiose ca: Creational patterns

e
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(builder, factory, prototype, singleton), Structural patterns (adapter, bridge, composite,
decorator, fagade, flyweight, proxy), Behavioral patterns (command, interpreter, iterator,
mediator, memento, observer, state, strategy, template, visitor).

8.1.3.3.Ilpnnox¢Hne HAa MTEpPaAaTHUBHHSA N0AX01 B 00EKTHO — OpPHEHTHPaHO
APOCKTHpaHe

OcHoBHUTE METOAM B mnpoueca Ha paspaborka Ha codryep, B npemnaraHara OT
HsnbauuTens MeTononorus — mnpounec 3a paspaborka Ha copryep RUP, ce Oasumpar
H3KUTIOYUTENHO HA MTEPATUBHHA OOEKTHO-OPUEHTHPAH NOAXOA HA aHANM3 U AM3aiiH Ha
cucremara. B HauanuuTe urepaumu apredaxTrTe Lie OBAAT NPEAUMHO ROKYMEHTH, ONTMCBALIN
M3UCKBAHMATA W CBHADBPXKAINM AHAMMTHYHH M TexHuveckn UML mogpenn. Cnempawmmre
UTepalMy IN€ Cb3AANaT CODTYEPHH BEpCHUM, KOHMTO pealM3upar creluduLumpaHuTe
usncksaumnd. [TocneaHuTe urepauuy Lie ce ChbCPEAOTOYAT BbPXY TECTOBE, OTCTPaHABAHE HA
MPOrpaMHY TPELIKH, BHEApABaHE Ha COQTyepa M €BEHTYaJHO O4epTaBaHe Ha Obaeworo u
pasBUTHE.

Ha amarpamara € mokasaHa apXHTEKTYpara Ha Mpouecure 3a 00CKTHO OpueHTUpaH
aHau3 U NPOEKTHpaHE!
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[HavanHa urepauvn
Ha aeduHupaHe Ha
UINCKBAMKATA]

[BeThnivTenda

chaaa)

Quzypa 16 - Apxumexmypama na npoxecume 3a 0bexmno OpueHmupan anauu3 u
npoexmupane

B Hauanoto GOKYyCHT C& HACOURA BbPXY M3IPaXKJaHETO HA IbPBOHAYANHA APXHTEXTYpPa
na xomnonenrute (Define a Candidate Architecture), 3a 1a Moxe na 6b1e nafena oTNpaBHa
TOYKA 32 rnaBHaTa paboTa no aHanus, B cnyuak, ye Beye ChIIECTBYBA aPXUTEKTYPA, KOSITO €
6uJ1a M3rOTBEHA Ha MPEANWHM HTEPALIMH, B IPEAUIIIHA NPOEKTH WIH 331a1EHA KaTO H3UCKBAHE,
$okychT Ha paboTaTa ce H3MeCTBa BBPXY HefHOTO akTyanusupane (Refine the Architecture).
CrnenBaiuara CThilka € 4 C€ aHajM3Mpa OYaKBaHOTO NMOBEREHHWE HA CHCTEMATa W Ja ce
crieLMMIUpaT KOHKPETHHTE €NEMEHTH, KOMTO HW3TpasiaT ToBa MoseleHue (Analyze
Behavior).

Cnen KaTo IIbPBOHAYATHMTE eNeMeHTH ObaaT WmeHTHHLMpaHu, crensa a2 Gbaar
NOTBAHATENHO KETAMIH3HPAHYM B €TATIMTE HA JWM3ai{H HA KOMIIOHEHTHTE W 0asara JaHHM.
Jinzaitna na xomnonentn (Design Components) u3roTBA MHOXKECTBO KOMIOHEHTH, KOMTO
AOCTABAT M3NCKBAHOTO NOBEACHHE Ha cucTeMara. Ilapaneano ¢ ToBa, aHAIU3 HA HAYHHUTE 33
CbXPAHEHHETO UM B GasaTa JaHHW GuBa W3BBPIIEH B M3aiiHa Ha OaszaTa NaHHK (Design the
Database).

Peanu3auusaTa Ha Task KOHLENLMS M MOCTUraHEeTO HAa OOEKTHO-OPHEHTHPAH aHAIN3 M~

AM3aiiK Ha CHCTEMAaTa ce M3BbPIIBA Ha (a3aTa Ha rOTOBHTE REPUHHPAHH M3HCKBAHHUA TON
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dopmara Ha Mopen Ha norpedurenckure cinydau (Use Cases), OT KOMTO ce H3rpaxkaa TAXHATA
peanuszauus non Gopmata Ha Knac amarpamu (Class diagrams) w  [uarpamum Ha
MOCAeNOBaTEIHOCTTA W B3aumoneHcTsueTo (Sequence diagrams u Collaboration diagrams,
CbOTBETHO). TOBA € MMIUTEMEHTALIHOHHHMA MOJIE/ HA CHCTEMATa, KOMTO BKIIIOYBa ome Jlu3aiit
Mozen U Mognen Ha NaHHHTE.

Ju3aiin MoebT € 00EKTEeH Mojes, KOWTO ONKCBA peany3auuaTa Ha NOTpeOUTeNcKH
CAy4au W CIYXXM 3a U3BEXKIaHe Ha Mozena Ha UMIUIEMECHTALIMATA M HETOBHUS NPOTPaMeH KoA.

MoaensT Ha JaHHUTE € NOAMHOKECTBO HA HMILIEMEHTAUHOHHHS MOJE, KOETO OTHCBa
AOrMYECKHS B QU3MYECKH BHI HA NMOCTOAHHMTE (MEPCHCTEHTHHM) JAHHH B CHCTEMaTa. 1OH
BKJIOYBA W BHAOBETE MNOBeAeHMs B 0a3ara AaHHM, HAlpUMEp 3alMCaHM MPOLEAYPH,
AKTUBATOPH, OrPAHMUYEHHSA H AP.

Ha nuarpaMara e nokaszaHa NpOLECHATa apXUTEKTYPa 33 AU3aHH HA KOMIIOHEHTHTE!

User-Case Mocel

Supplementary Use-Case
S ifications Reaizatons

Analysis Model Design Madel

Designer * Datahase
R Class Design & Design Database & Design

Change Request tmplement Comrponant

i

Review the Design

Review Record g

Design Supplementary
Guidslines Specificalions Component

Quzypa 17. Juazpama na npoyecnama apxXumexntypa 3a OU3aiun na
Komnonermume

M3MO3BAHETO HA MOZENH LHE [O3BOJIM JIECHA MPOMAHA W ObAEWwO pasipeHue Ha
CHUIECTBYBALLKTE YCIYTH M A06aBAHEe Ha HOBH €JIEKTPOHHH YCIIYTU.

G
Y/ ot Crp. 151 07259

/ )




BULGARIAN-5WISS COOPERATION PROGRAMME
BBATAPO-LLUBEULIAPCKA MPOIPAMA 3A CbTPYOQHUYECTBO

8.1.3.4.MeToanka 33 NpoeKTHPaHe Ha NOTPedHTENCKHTE HHTepdeicH
[MoTtpebutenckuar nHTepdeic we Obae U3rpaneH upes U3MOJ3BAHETO HA CTAHAAPTHTE
HTML 5 w CSS 3. Beuuku ye® crpanuuy wie Obaar u3rpafeHH Taka, 4€ CTPyKTypara
cbabpxkaHueTo Ha crpaanuata (HTML) na Obaar B MaxcuManHa CTeNEH OTAENEHH OT TAXHOTO

susyanHo npeacrassHe (CSS). Tosa we nosponu npd HeOOXORMMOCT NIECHaTa MOMpUKaLUs
Ha BU3YATHHTE ENIEMEHTH.

Tlpu marpaxnaseTo Ha noTpedurenckuAT HHTepdeic we Obae W3NON3BaH MOAXOAa
Responsive Web Design (RWD), koiT0 1€ OCHIYpH I'bBKaBOCT # BB3MOXKHOCT 33 OMMTUMANHO
NpencTaBAHe Ha NAHHHTE BBPXY pasnuyeure Opaysvpu. 3a peanrusnpanero Ha Oorar,
AuHaMuyeH M ynoben 3a pabora morpeburencky uHTepdeiic, KOMTO He M3MCKBA YeECTO
Npe3apexnaHe Ha CHEBPKAHMETO OT ChPBBPA, NPE3CHTAMOHKUA COH e Obae peanusupan
karo Single Web Application. llle 6vaar usnon3saHn GUONHOTEKM 32 AMHAMH4HO YO
chaspxanue jQuery (http:/jquery.com/), KnockoutJS (http://knockoutjs.com) unu Angular]$S
(http://angularjs.org/). Konkpernara 6ubnuoTeka, k0ATO We Obae U3NON3BaHA 33 IHHAMUYHO
ye6 chabprkanne me Gblie u36pana chbo0pasHo KOHKPETHUTE H3MCKBAHMS KbM NOTPeSHTENCKAS
uHTepdeiic ne¢UHUpPaHH B PE3YJITAT HA AHAIH3A.

Ilpn npoexTHpaHeTo Ha norpeduTenckus uuTepdeiic ue Obae U3noa3BaH NMOAXOaA
sanernan B cranaapra Human centered design processes for interactive systems (ISO 13407} n
npenopbkuTe Ha W3C B Web Content Accessibility Guidelines 2.0 (ISO/IEC 40500:2012).

[orpeburenckust unrepdeiic e cnaspa caeaArUTe TOOPH MPAKTHKM:

v HutepdeichT MPenoCTaBaH OT BCEKH MOAYJ Lie Oble OPHEHTHPAH KbM PeatM3HPAHHTE
o Hero dynkuun. Koraro notpeSUTeNnsT MMa HyXRa OT A0CTbI 0 MHpOopMaLms B Apyr
MOy 1€ ObAE MpenBUaEHA B3MOXKHOCT 3a IPAIK AOCTBN 10 Hest 6e3 1a € HeoOxomuma
HAaBMTALMSA TPe3 MEHIOTATa Ha CHCTEMATa

v" OnuMHuTe B MEHIOTATA U OCTBIIHATA PYHKUMOHATHOCT B MHTepdetica Ha cHcTeMara e
3aBHCAT OT POJNATA M MPABATA 32 NOCTbHN HA MOTpedMTeNs, eKpaHHUuTe Popmu HAMA 12
OBJAT YTEXKHEHH C U3JINLIHH (PYHKIHH

v Tlorpeburensr we Obne MHGOPMHpaH OT CHCTEMATa 3a ycrexa WIM Heycrexa Ha
H3MBJIHABAHHUTE OT HETO ONEPALMK

v JlorHuecKH CBbP3aHUTE MOoeTa e OBAaT rpynupaHy;
v Bcsako none e 6bae 03HAYEHO C €THKET NOACKa3Balll HerosaTa GyHKLMA,

v Tlonerara e ObAAT PA3NONOKEHH HA €KPAHA, TaKa Y€ Ja C& OrPaHHYH ABIDKWHATA Ha
BEPTHKATHHMA CKPON. XOPH3OHTANEH CKPOJI 111€ C€ ROMTYCKA MO U3KIIOUEHHE,

v Beaka $opMa H3BLPILIBALLA NPOMSHA 8 JHHHTE L NpuTtexasa OyToH “Orkas”, npu
HATHCKAHETO Ha KOMTO LUE CC OTMEHs NCHCTBHETO

v CboBGILEHMATA 32 [PELIKA BHB BbBEKAAHATE JAHHH Lie ChABLPXKAT ACHa MHGOpMaLIK 33
BHIa HA rPeIKaTa ¥ O4aKBaHUs OPMAT HA JAHHUTE.

8.1.4. Meroaonorns 3a pazpaborka
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BULGARIAN-SWISS COOPERATION PROGRAMME A
BbNTAPO-LIBEMUAPCKA MPOrPAMA 3A CHTPYAHUYECTBO 2

IIpeanaraHata MeTomonorua 3a paspaboTka ce OCHOBaBa Ha codryepHara
crielMHKALIUA HAa M3MCKBAHWATa W CO(TyepHHR NM3aiiH HA KOMIIOHEHTHUTE, KAKTO M Ha
M3rOTBEHMTE B PAMKHUTE Ha M3ITbAHEHUETO MY MAH 33 TECTBAHE U TECTOBUTE CLECHAPHM 34
KOHTPOJMPAHE Ha KaUeCTBOTO Ha codiTyepa, YacT OT NapaselHHs HEMY NIPOLEC MO KOHTPOJ Ha
Ka4€CTBOTO Ha pa3padoTkara.

LIsamocTHaTa NMPOU3BOACTBEHA NpOUEAypa OOXBailla HAKOJIKO MAPANENHHU TPOLEca H
MOXE 2a Obae 0bobuieHa B CISIHUTE CTBIKHU:

v' Crenka 1 - Pa3paGoTBane Ha copryepHuTe MORyIH (units);

Crobhnka 2 - PazpaboTBane Ha nuiaH 3a TECTBAHE 1 TECTOBHTE CLIEHAPUHM,

Crbnka 3 - Paspaborka Ha moayaHuTe TecToBE (Unit tests)

Crorka 4 - [Tposepka (TecTBaHe) Ha COPTYEPHUTE MOIYIIH,

Ctonka S - Uurerpupasne (build) Ha codryepunre Moxynu;

Ctbnka 6 - PaspaboTBaHe W MpOBEXAaHE Ha MHTErPaLHOHHH TeCToBE (integration tests);
Crtenka 7 - 3apexaaHe Ha CUCTeMAaTa ¢ HaYallHH JaHHH,

Ctonka 8 - PaspaboTBaHe U IPOBEKRAHE HA CUCTEMHM TECTOBE,

U U N N N R

Crenka 9 - [Ipoussexnane Ha KpalHUsA NPORYKT M IOKYMEHTALIUA.

8.1.1.1.MeToauka 3a pazpaforsaHe Ha MOA€AA HE AAHHH

TMpeanoxeHata MeTOAMKA 3a pa3paloTBaHE HA MOJEN2 HA NAHHMTE B CUCTEMATa
00OXBalua BCUUMKH €TaMH OT XXU3HEHUA UMKl HA NPOEeKTUPaHeTo Ha Oa3aTa naHHH, KaTO OTYUTA
cnelundUKUTE Ha OTOENHUTE NPIIOKEHUS ¢ KOUTO TpAbBa 1a ce UHTErpHpa cucremara. Enna
OT OCHOBHHTE CMELMPUKM HA IPUNOKEHHUATA, KOSTO Lle Obje B3€Ta NOJ BHUMAHHE € TAXHATA
APXUTEKTYPA — HAKOM OT NPUAOCKEHHATA C KOUTO CE€ MHTErPUPa CUCTEMATa €a pasnpeneneHy,
a IPyrH €a LEHTPAIH3MPAHM, B NONMbIHEHWE BCAKO OT TAX € peanu3upaHo Ha Oasara Ha
pa3NHYHA TEXHOJIOTHH U WIATHOPMH.

OCHOBHUTE €TANH OT XXH3HEHHA UWKDbA Ha pa3pa60TBaHeT0 Ha MO/I€1a Ha AaHHH Ca
CJIICOAHUTE!

¢ IlpoyuBaHe ¥ aHAIH3 HAa H3HCKBAHHATA
e MHzrpaxnaHe Ha NOTHYECKH MOAEN
¢ IIpoexTupase na Oazara JaHEU
[o-ragony e pasBUeM B ICTAMIH BCEKH €HH OT T€3H €TaIH.
v' HpoyusaHe H AHAIH3 HA HIHCKBAHHATA

OCHOBHATA Lie/ Ha TO3M €TaN OT pa3paboTBaHETO H2 MOAENA JAHHH € [ia C€ ONPERENAT
NMOTPEOHTENCKHTE M3UCKBAHMA KbM 0asuTe AaHHM. 3a UEATa € HeOOXOAWMO na ce
MAEHTHMIIPAT KOMNOHEHTHTE M IPUIIOKEHHATA, B3AMMOEHCTBALLM CH Che cucTeMaTa. Tosa
ca BCHUKHM pa3pabOoTeHu NPUNOKEHNUS, KOMTO e 6bAAT UHTErPHPAHU ChC CUCTEMATA, KAKTO H
BB3MOKHHUTE HOBM TAKHBA.
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BULGARIAN-SWISS COOPERATION PROGRAMME ¢
BbJITAPO-LUBEMLIAPCKA MPOMPAMA 3A CBTPYRHUYECTBO

Ha To3u eTan TpﬂGBa ACHO A CE ONpEeacnaT HYXANTE Ha 1'101'pe6m CIUTE, HSUCKBAHHUATA
KbM CHUCTEMATA U OTPAHHYCHUATA BBPXY PCIUCHHETO.

HscnensaHeTo Ha cucTeMaTa € 0co0eHO BaXKEH eTal B npolieca Ha LsuiaTa pa3paboTka.
JlonycHaTUTe MPOIYCKH HA TO3M eTan pedneKTHpaT BbpXy I'bJHOTATa Ha npoekra. Hal-o0uwo
e HeoOXO0AMMO 21a Ce NIPOBEAE NPOYUBAHE, KAaKTO O ONHCAHO B MPEIXOOHATa TOUKa B CNEAHKTE
HACOKM:

* (I)YHKHHOHH])&HC'IO Ha ChUIECTBYBAILATA CHCTEMA U HECHBBPLICHCTBATA B HESA,

e HxoHoMH9ECKATa U OPraHU3ALMOHHA CPefa HA CUCTEMATa H BB3MOXHHUTE NMPOMEHM B
Obaelne;

L HpOﬁﬂCMHTC, cnabure Mecra u OrpaHU4YCHUATE Ha CUCTEMATA, KAKTO H MOPOAUJIHTE I'M
NPpUYNHH,

¢  OCHOBHUTE ITPOLIECH ¥ HAYMHA HA TAXHOTO PEAIM3UPAHE,

e TunmoBeTe JaHHU H TEXHHUA 00eM;

e CnpaBKHTE M OTYETHTE, HEOOXOANMH 332 PYHKLIMOHUPAHE HA CUCTEMATE;

¢ TlorpeOMTENCKHTE H3UCKBAHUA 1 BB3MOKHOCTHTE 38 TXHATA PeaH3aLsl.

ITo BpeMe Ha IPOYUYBAHETO ¥ AHANH3a € BAX(HO J1d C€ OCMHCHAT B3AHMOBPB3KHTE MEXAY
OTIENHHTE KOMINOHEHTH HA CUCTEMaTa. YKa3aHHTe 00nacTH Ha MpOY4YBaHE HE C€ W3CaeaBaT
nocnenosarento. Te ca ganeHu B TO3M peq 3a No-roiiMa npernenHocT. IIpu H3caenBaHeTo e
BAXHO J1a C€ NMOCTUIHAT KPaMHWTE PE3Y/NTaTH, T.€. [a C€ OMMLIAT OCHOBHUTE NOTpeduTeackn
M3HCKBAHHA M 12 HE Ce NIPONMYCHAT HAKOW BAXKHH HETAWHIIH.

v H3rpaxnate HA JOFHYECKH MOAE

Koraro ce npoexrupa efnHa 6aza maHHK, € HeOOXOOMMO Aa C€ B3€MAT pEilleHHA M0
OTHOLI€H#E Ha Ch3AAaBaHETO Ha HAH-yaHOOHHA MOZE) HA JaeHa CHCTEMA OT peanHus CBAT. Ilpu
CBH3/IABAHE HA MOJEJa HA JAHHUTE Ce H3BbPIUBA OPraHW3UpaHe Ha U3UCKBAHHMATA HA CUCTEMATa
B €IHO JIOIMUECKO NpeAcTassHe Ha 0a3aTta naHHH. MoaenbT Ha BaHHHTE Ce ChCTOM OT GOeKTH
M TexHHTe arpubyTH U OrpaHu4eHHs, AePUHMLMH Ha penauuy MeXIOy OOeKTHTe u
OrpaHMHEHHUR BBPXY TE3H Peialyy, CIENOBaTEIHO paspabOTBAHETO HA JIOTHYECKH MOIEN Ha
JIAHHHUTE C€ OCHLUIECTBABA YPE3 ONpeensHe Ha 0DEKTHTE, TEXHHTE aTPHOYTH M OrpPaHUYEHHS U
rexuute penauru. Cb3mageHMAT N0 TO3M HAYMH MOJAEN MO3BOJIABA Jia ceé WaeHTHhULMpaAT
CHOTBETHUTE TAOAULM, KOUTO TPAOBa Aa ObAAT CB3HAAEHH, KOJOHHTE, CHIBPXKALLN CE€ B THX,
penalmMuTe MeXay TabmuuuTe.

e OnpenpensiHe Ha OOEKTUTE M TEXHHTE KOJOHM — KOTaTO C€ OMpenenaT o0ekTure, ¢
HeoOXOAMMO, OT H3UCKBAaHMSTA HA CcUCTeMaTa na ce AehHHUPaT OCHOBHWTE
JOru4eckd mnoapasneneHds Ha uHbopmauwmsta.  Jloxaro ce  pasraexnar
M3UCKBAHUATA HA CUCTEMATa, ce geduHHpaT OCHOBHHTE OfekTH M CcbOuTHa. B
PE3YNTAT HA TOBa ce N0DaBsAT TabnMuyM kbM Au3adiHa Ha Oa3aTa AaHHHM, KOUTO MM
CBHOTBETCTBAT.

Cnea kato ca neHHHPaHK BCUMKH Ta0Nu1K, KOWTO MOraT a ObJaT onpeaeneHu B TO3U
MOMEHT, TPs0Ba na ce AeduHUpAT KoNOHUTE HA Te3n Tabnuun. Tasu uHPoOpMaLus ce B3eMa
JAMPEKTHO OT M3HCKBAHMATA HA CHCTEMAaTa, B KOUTO € ONpeNeNIeHO KaKBy NaHHU TpaOBa 1a ce
NOAOBPXKAT 33 O0EKTUTE U CHOUTHATA.

J
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BULGARIAN-SWISS COOPERATION PROGRAMME -
BbLNTAPO-LLUBEALIAPCKA NPOrPAMA 3A CHTPYAHWYECTBO

v OnpeaesisiHe HA PeIALHHTE MeXRY 00€KTHTE — [10 BPEME Ha Npoueca Ha aeduHnpane
Ha peNnauruTe Mexay TabIuIuTe MOXKE Aa C€ OTKpHE, He € HEODXOANMMO 2a ce MPOMEHH
Cb3JafdeHUs [0 TO3W MOMEHT AM3aitH, 3ano4sa ce ¢ u30upaHe Ha €4Ha OT OCHOBHHTE
TabnuuM ¥ onpenensHe Ha obexTHTe, KOUTO UMAT PENaLHy KbM Tasu Tabnuua,

Cnen KaTo ce yCTaHOBAT penaluuTe Mexay Tabnurure, Tpadsa aa ce neduHHpa T
Ha Te3u penauyy. Beaka THHUA ce MApKUpa B ABATA CH Kpas MK © Lidpara 1, 1au ¢be cuMBoIa
,n‘. LUuppata 1 ce oTHacA OO CTpaHara eAHO HA penauusTa, a CMMBOJBT ,N° C€ OTHACH A0
CTpaHaTa MHOTO Ha penauMsra. 3a Ja ce ONpeneny THMAAa Ha pelauqsra, Ce pasriexaar
OAaHHWTE, KOMTO ChABPXAT TabnuuuUTe ¥ BUOOBETE B3aMMOOTHOIIEHMS Mexay TaX. B eauH
HOpMaIM3UPaH NpOeKT Ha Ba3aTa naHHu ofaye penanMMTe MHOTO KbM MHOro TpsabBa Oa ce
monuduuupar, Kato ce n06aBM €4HA CBbp3Balla TabnHLA M MEXIy HEA W BbB BCAKa
TbPBOHAYANHA TaONMHLA Aa ce Ch3JafaT penauny A0 KbM MHOTO. AHAIOTH4YHO C€ ONpeNenaT
¥ THIOBETE HAa OCTAHAJIUTE PENalMtH.

v Onpeagensine HA OrPAHHYEHMATA BLPXY AAHHWTE - pabOTHHUTE MpaBuya BKIIOYBAT
BCUYKM OrPAaHHYEHMs 33 €IHA CHCTEMA, BKJIFOYUTENHO 33 LENOCTTa HA JAHHUTE W
CUTYPHOCTTA.

Ha To3u eTan OT npoLeca Ha H3TPaXIaHe HA MO/IeNa Ha JaHHKTE TpadBa na ce 00bpHe
BHHUMaHME Ha CIeUMHKUTE U OrpaHHYEHUATa BHpXY JaHHUTE. Hanpumep nanewo none Moxe
12 He € 3aJbJOKHTENIHO BHB JOPMaT, a A2 € MO3BOJICHO A2 C MOMBJHHU Ha NO-KbCEH eran. B
TaKbB Clyuail MOJETATA, KOUTO CHALPKAT HHGOPMALHS, KOATO HE € 3aBJDKHTENHE, Aa Obaar
MAPKHPaHH KaTO ONLUMOHANHY, T.€. Aa MO3BOJNAT CbXpaHaBaHe Ha crokHoCT NULL 8 Tesu
nonera. OT apyra CTpaHa, ako pasriefaMe Noje, KOETO € 3aJb/DKMTENHO 32 MONbIBAHE,
KONOHATa TPsAOBA 3aibIDKUTENIHO Ad MMA MOMBJIHEHA CTOHHOCT M TA [a CBHILECTBYBA KaTo
cToiiHocT B konoHata ID oT choTBsieTHaTa Tabnuua.

8.1.1.2.IlpoekTHpane Ha 6a3aTa AAHHH

Teopmrra Ha MPOCKTHPAHE Ha peNaltHOHHH a3 JaHHH €€ CHCTOM OT CINEAHUTE
OCHOBHH IIOHATHA.

o Tabnuuu U yHHKANHOCT - ITbpBUYeH Koy (primary key) yHuKaneH uaeHTHGUKaTop Ha
pen, KOMTO NPEACTABIABA KOJIOHA MM IPYNa OT KOJIOHH, H3MON3BAHU 32 Pa3rpPaHH4aBaHe
BCEKH OTHENEH PEA OT oCTaHanuTe pepose B Tabmuuara. Moxe na Obae npoct viu
cbCraseH. TIpocTuaT K4 € Cb3AafeH OT elHAa KOMOHA, ChObpXKALlA YHHKANHH
CTOMHOCTH 3a BCEKH pen oT Tabnuuara.

Bceska Tabnuia MOXe Ja MMa CAMO eIHH ITbPBHYEH KIIHOY, JOPY KOraToO HAKOJKO KOJIOHH MK
KOMBHHALIMK OT KOJIOHH CHIABPKAT YHUKANHH CTOHHOCTH (HAPE4eHH AITEPHATHBHH KITIOYOBE).

U360pbT Ha MbPBHUEH KITHOY TPAOBA Aa €€ OCHOBABA Ha PUHLUHIIHTE 3a.

*  MHHUMATHOCT (M3GMpaT Ce TONKOBA KOJIOHH, KOJIKOTO € HEeoDX0auMo),
»  crabunHOCT (M36KpAT Ce KOMOHH, KOUTO PANKO OUBAT IPOMEHRHN),
*  npoctoTa (OT KOJKOTO € Bb3MOXKHO MO-MPOCT THUII)
¢  BbHHM KIMOUOBE U AOMeiiny - BrheH ko (foreign key) konoxa wnu rpyna ot
KOJIOHH B ZafieHa Tabnuua, MpeACTaBIsBaa BPb3Ka ¢ Apyra Tabiuua nocpeacTsoM
HEIHUSA TTHPBUYEH (POAMTENCKH) KITHOY.

—~ f
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BbJITAPO-LLBEALIAPCKA MPOMPAMA 3A CbTPYIHUYECTBO

PonuTencky KAKY € KIFOYBT, KbM KOHTO COMM €RMH BBHIIEH KIKOY. PORUTEICKHAT
KoY TpAOBa Aa ObA€ yHHKAneH MACHTHUKATOP, 32 1a MOKE [1a CE ONPENESH KbM KO pea oT
TabMMLATa Ha PORUTENCKUS KIIOY COYM BHHUWHMAT KMOY. BPOST W THOBT Ha KONOHMTE,
CbCTaBslH BBHIUIHKS K04, TpsOBA [a CbOTBETCTBA Ha OposM M TUNa Ha KOJIOHWTE Ha
POAMTENCKHS KIK0Y, HO MOTAT Jia C& M3MOJI3BAT Pa3/IMyHy HMEHA 3a TAX. He e 3aabIKUTenHO
CTOMHOCTUTE HA BLHUIHMA KJIFOY 1a 6bAaT yHUKaNHH B CBOsiTa-cobcTBeHa Tabnuua. Te TpsaOBa
na Owpnaar B chuiaTa 0ONACT OT AONMYCTHMMY CTOMHOCTH {(IOMEHH), HA KOSTO NPHUHALTIEKAT
CTOHHOCTHTE HA POAUTENCKHUS KUT0Y.

JoMeHH CbBKYMHOCT OT CTOWHOCTH, KOUTO Ca JONYCTHMH 3d AaJeHa KOJIOHA.

e PenauuoHHU BpB3KH - Penaums (relationship) ce Haputa Bpb3ka MeXAy TAONMULH, KOATO
e Ha3zupaHa Ha NbPBUYEH KIHOY OT eAHaTa TabNHLAa U BHHILEH KITIOY OT ApyraTa Tabnmua.

CblLeCTBYBAT TPY THIIA PENaLHH MEXAY TaOINULIMTE: pefatiy €IHO KbM e1HO; pelaiiuy
€/1HO KbM MHOTO; peNnaLiH MHOMO KbM MHOTO.

Penausu eaHo XbM eHO - B¢ Tabauuy A 1 B ca cBBbp3aHu ¢ penauus eaHO KbM €HO,
aKO 3a BCEKH pen oT Talnuuata A MMa HaH-MHOIO €IMH CBHOTBETCTBALL peA OT Tabnauuara B,
HO BCEKHM pen oT Tabnuuarta B Moxke Aa nma TOUMHO €IUH CHOTBETCTBALN pen oT Tabnuua A.

Penauun enHo KbM MHoOro - 1se rabnuuy A U B ca cBbp3anu ¢ penauus €aHO KbM
MHOT0, aKO 32 BCEKH pejl oT TabiuuaTa A MMa Hyna WM NOBEYe ChOTBETCTBALIM PENOBE OT
Tabnuuara B, Ho Bceku pen ot Tabnunuara B Moxe na iMa TOYHO €/IHH CHOTBETCTBALU pefl OT
tabnuuara A.

Penauun MHOr0 KbM MHOFO - B¢ Tabnuun A 1 B ca cabp3aHu ¢ penaLms MHOTO KbM
MHOTO, aKO 3a BCEKM pen OT Tabnuua A WmMa MHOIO ChOTBETCTBALUM penoBe oT Tabnumnara B u
obpatHo. To3u TUN penauus ce Ch3gaBa, Kato ce nebuHupa Tpera Tabnuua, HapeyeHa
cbp3Balia Tabnuita (junction table), kosTo ChABpPXKA MHPBHYHUTE KIIIOYOBE OT ABETE TAOIHIH
KATO BBHIUHHM KJIIOUOBE, MBPBUYHHAT KJKOY B CBbp3BallaTa TabnMLA € CbCTaBEH OT JIBATA
BBHIIHH KJIIOYa.

¢ IIpaBuna 3a 3ana3paHe Ha LEJOCTTA Ha JAHHMTE - LENOCTTA Ha AAHHWTE € BAXKHO
MOHSATHE 32 MPOCKTHpaHe Ha fasure AaHHK. FIMa yeTHpyu BUAA LANOCT Ha NAHHUTE:

©  HAJOCT Ha 00EKT — €IHO OT M3HCKBAHMATA Ha TIPOEKTHPAHETO HA peNlauioOHHA

o 0a3a naHHY € BB3MOXKHOCTTA a C€ Pa3TpaHHyaT PasjJIMYHHTE HHCTAHUWH Ha
nageH obext. TOBAa NOHATHE € M3BECTHO KaTO LUIOCT HAa OOEKT W Ce peannsupa
Ype3 Cb3AaBaHe Ha IMbpBHYeH KoY. Criopea TOBa MPaBHIIO 3a UANOCT, KOJIOHHTE
CbCTaBAL{M UBPBHYHHA KIHOY, He Morat ga umar crodHoct NULL.
Penauvonnure 0asn nanuu nomawspkar cneuuanHa croitHoct NULL, wosmo
yKa3Ba HEM3BECTHUTE cToiiHoCcTH (Uunknown),

O UANOCT Ha o6NacT — CBbP3aHa € ¢ OCUIYPABAHE HAa BAJIMAHOCT HA CTOMHOCTHTE
HA KOJIOHHTE, T.€. Ja NPHHAIEKAT Ha HOMyCTHMa O0NacT OT CTOMHOCTH.
Peann3upa ce ¢ OnpeaensiHe Ha THIIA HA KOJIOHKTE, HOMYCKAHE HA CTOHHOCT
NULL, orpannueHus, CTOWHOCT no noapasOupaHe, aedpuHupaHe Ha BbHLIEH
KoY,

O UANOCT Ha Bpb3Ka — 3ama3pa AehUHUPAHUTE OTHOLICHHMA (penalvu) MEXITy
TabRULMTE, KOTATO C€ BbBEXKIAT, MPOMEHST MM H3TPUBAT peaose. Llenocrra Ha
BPBL3KMTE TAPAHTUPA, Y€ CbLIECTBYBA CBINACYBAHOCT HA CTOWHOCTHUTE HA
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BULGARIAN-SWISS COOPERATION PROGRAMME
BhITAPO-LUBEALAPCKA MPOTPAMA 3A CHTPYAHUYECTBO

KITIOYOBETE MEXIY TaONuuure — MbPBHYHUTE W BBHUIHWTE B CHOTBETHHTE
tabmuiu. Peaymmsupa ce ¢ gepuHUpase HAa OFPAHHYEHHETO BBHHIUEH KIIHOY.
Koraro ce peanusupa UsjocT Ha BPB3KHMTE, HE C€ A0NYycKa aa Obaar nobasenu
penoBe B eaHa Taljuia, KOATO € CTpaHara “MHOTO’ Ha penauusAra, ako B
ObpPBMYHATA TaONMIA, KOATO € CrpaHara “eHO  Ha penaudaTa, NHIICBa
cpoTBeTeH pea. Chilo Taka He ce A0NyCka Aa €€ NPOMEHAT CTOHHOCTHTE Ha
KOJIORHTE Ha MbPBUYHMA K04 B €IHa TaONHMLa, KOATO € CTpaHaTa “eaHo” Ha
peNanuATa, ako B CBbp3aHara TabNWLa uma noHe eauH choTeereH pea. He ce
AOMYCKa Aa C¢ U3TPUBAT PEAOBE OT eHa MbPBUYHA TAOMMUA, KO HMA CBbP3aHH
penoBe B TabAuLaTa ¢ BBHINHUTE KIIOY0BE;

AeduHUpana OT NOTPEOHTEN IANOCT — AaBa BH3MOXHOCT 32 OTPEACIAHETO Ha
crienudduuHy OU3HEC NPasuia, KOWTO HE MOTAT Ja C€ OTHECaT KbM HSKOA OT
ApyruTe Kareropud usnocT. Peanusupa ce upe3 Ch3AaBaHE HA OTPAHHUYEHMA,
CbXPAHEHHU MPOUEAYPH U TPUIEPH.

8.1.1.3.PazpaforBaHe Ha copryepHHTe MOAYIH (units)

Codryeprnre MORyau ce pa3paboTBAT OT NPOrpaM1cTHTE HA Oa3aTa Ha cOPTyepHUTE
cneuudUKAUMK U AU3AMH, TPY CNIa3BaHE HA BHTPELUHHTE KOHBEHLIUU 32 KOAUPaHe.

IlnaHsT HA MPOEKTA € OCHOBATA 32 HAOMOAEHUE HA REHHOCTHTE U 33 IPEANPUEMAHE Ha
KOpUripauy AcicTBHA. Pa3zBUTHETO Ha MPOEKTA C€ KOHTPOJMPA FAABHO Ype3 CPaBHABAHE HA
pEAJTHO MOJYYEHHA NPOAYKT H YCHIIHATA H CPEACTBATA, BIOXEHH B H3NBIIHEHHETO HA 331a4aTa
¢ BpemeBaTa nuarpama (schedule) Ha nnana no 3anazseHUTE BLTPELIHHM CPOKOBE HiIM KOHTPOJIHH
TOUKH OT CTPYKTYPUPAHETO Ha 3aAa4uTe. Koraro n3nbiaHEHHETO Ce OTKIOHABA ChLUSCTBEHO OT
fnaaHa, TpsAdsa ja ce NpeAnpUeMaT MOOXOAAIUM KOPHTHPAmH NeHCTBUA. EOHO OTKIOHEHHE €
3HAYUTENIHO, KOTATO, aKO C€ OCTABH HEPEIICHO, 1Ue BL3NPENATCTBA NOCTHIAHETO HA LIETHTE Ha
npoekTa. Kopurupalinre AeicTBUA BKIIOYBAT:

fTpomsiHa Ha HauMHa Ha paboTa;

JobapsaHe Ha pecypcy,

CMsiHa Ha POLECHUTE,

[Ipepasrnexnane Ra PUCKOBETE,

[IpoMsiHa Ha M3YCKBAHUATA,
Tpepa3rnexnaHe Ha OLIEHKHTE H [LIaHOBETE;
[Tpenorosapsxe Ha CIOPa3yMERUSATA.

8.1.1.4.HUnrerpupane (build) Ha copryepunTe Moaynu

3apbpuieHHTe CODTYEpHH MOAY/IH C€ MHTErPHPAT OT (POTPAMUCTHTE B LAJNOCTEH
codryepen npomykT Ha 6a3aTa Ha codTyepuuTe creuudukauny ¥ AW3aHH, TPY CNA3BaHE Ha
BLTPEUIHUTE KOHBEHUMH 33 KoanpaHe. Tyk ce peanusupar W WHTepQeicuTe 3a MHTErpaitha ¢
BBLHIHHUTE 33 COPTYEPHHA NPOAYKT CHCTEMM.

KakTo v nph pazpaCoTBaHeTo Ha cObTYyEepHUTE MOXYNN ¥ TYK IUIAHBT HAa NPOEKTA €
OCHOBATA 32 HAONIONEHHME HA NEHHOCTUTE 1 32 NPEANPHEMAHE HA KOPHIMPALN AEHCTBUSL.

—
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8.1.5. MeTtoanka 3a BHeApsBaHE

3a u3NbAHCHWE HA AEHHOCTUTE ¢ HEOOXOAUMOTO KA4ECTBO, B CPOK H B CBOTBETCTBHE C

M3HCKBAHHATA MO [POCKTA, NPH NIAHHPAHE LIe Obnar NpEArnpHETH OEeHCTBUR 3a onpeaciiHe

Ha:

NpoLenypaTa 3a BHEAPABAHE, BKIIIOYUTENHO MONTOTBUTENHHTE JSHCTBHS 33 BHEAPSABAHE
Ha CUCTEMATa,

pecypcuTe, HEOOXOMMMH 33 M3MBLIHEHHE, BKILIOYMTENHO €KUIa OT €KCIIEPTH;
cneLmdukaLua Ha TECTOBETE 33 MPUEMAHE Ha CUCTEMATa B OKOHYATENEH BApHaHT,
NpoLENypa 3a U3rpaXKAaHe Ha NIPOAYKHUOHHATA Cpeia,

rpacbm( 34 H3IMBJIHEHNE HE TEHHOCTUTE.
Oprauusauma Ha W3MbJIHEHHE KATO MHHUMYM LIC BKJIHOYBA!

pa3paboTBaHe Ha MHCTPYKLIMATA 38 M3ITHJIHEHHE Ha NPOLENYPATA 33 BHEAPABAHE,

NOANOTOBKA Ha E€KCMIEPTHTE, BKJIKOUEHM B €KHMITAa 338 BHEAPABAaHE, 32 M3MbIHEHHE Ha
NEIHOCTHTE MO NPOLEAYPHUTE 3a M3rPAXKAAHE HA IPOAYKLIHOHHA CPEAA U 32 BHEAPABAHE,

paapaGOTBaHe Ha 06pa3ume Ha JOKYMEHTH 33 OTYMTAHE M3ITBIIHEHHETO HA OEHRHOCTHTE.

Bcuuku fgedHocTH BbE (asara Ha MUaHUpaHeTO wWwe Obmar CbrIacysaHW C

Bu3noxurena.

PesyaTaTuTe OT AEHHOCTHTE MO MIAHMPaHE BHENPABAHETO HA CHUCTeMaTa e Obaar

0606uenn B ILnan 3a BHEAPsABaHE, KOWUTO Lie Oble MpencTaBeH Ha Buanoxurens 3a onoOpenve
— HA X4PTHA U B eNeKTpoHeH (popMart. IInaybT 3a BHeApsiBaHE KaTO MUHHMYM 1€ BKJIIOYBA!

[oaroTosxa 3a BHEAPABAHE ~ OTMHCAHHE HA MOATOTBUTENHUTE JeHHOCTH, KOWTO TpsabBa
Ja Obaar U3BbPLUEHH NIpeIH BHEAPABAHE,

TTpouenypa 3a BHEAPABaHE — ASTALIHO OTIHCAHHE HA IEAHOCTHTE C IOAPOOHH yKasaHusA
32 M3MbJIHEHHE Ha BCAKA CTHIIKA,

Mpouenypa 3a H3rpaXaHe Ha HPONYKUHOHHA Cpeaa ¢ MNOApOOHO OnMCaHHe Ha
REUCTBILTTA 33 MHCTANIALMA M KOHQUIYpHPAHE Ha KOMIIOHEHTHTE HA CHCTEMATA,

ExuIl 33 M3MBJIHEHAE — CHMCHK HA €KCIIEPTUTE, BKJOYCHH B €KMIIA 33 M3MbIHEHUE M
NaHHM 33 KOHTakr (crauuMoHapeH TenedoH, MOOWUNEH HOMeEp, €-MEHN ajapec,
aAMHHHCTPATUBEH aIpec 3a KOPECTIOHASHUMA U T. H.);

Crneundwmkanus Ha TECTOBETE 3a NpHEMaHe Ha CHCTEMATA,
O6pasel Ha MPOTOKON 32 H3TPAXKAAHE Ha NPOXYKIIMOHHA CPena;

Ofpasew Ha TIPOTOKOA OT NPOBEACHH TECTOBE 3 IPHEMAKE Ha CHCTEMa, B KOHTO e ce
OTPa3snBaT PE3yNTATHTE OT U3ITbIHEHHE HA TECTOBETE;

Obpaseul Ha NPOTOKON 33 BHEAPSBAHE 33 OTYHTAHE U3MbJHEHNETO HA ASHHOCTHTE,
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e I'paduk 3a U3TBIHEHHE.

v" HarpaxaaHe Ha NpOXYKIHOHHA cpeaa
HsrpakaaHeTo Ha pOAYKIMOHHATA cpeaa Lie Ob/e H3BBPILEHO 10 HAYMHA, ONPEETEH
BBB (asara Ha MyaHUpaHe HA BHEAPSBAHETO M B CbOTBETCTBHE ¢ paspadoTeHara npouenypara
3a M3rpaxJaHe Ha NPORYKLMOHHA CPeaa.

v H3nbJiHeHHE HA NeHHOCTHTE N0 BHEAPSABAHE
Ilpy BHeOpsIBaHE HA KOMMOHEHTHTE Lie OBbAAT W3BBPIIEHH NEHCTBHATA, ONPEAEIEHH
BbB (ha3aTa Ha MIAHHPAHE Ha BHEAPABAHETO, B CHOTBETCTBUE C pa3paboTeHaTa mpoueaypa 3a
BHEZPABAHE.

Jeiinocture e ObaaT M3sbpweHH no omgobpenure or Bunanoxurens Ilnax 3a
BHEAPsiBaHE U rpaduK 3a M3NbIHEHHE U N0 NPEABAPATENHA OLIEHKA 1€ BKIIIOYBAT!

e napamerpu3auMds Ha 0a3ara [JaHHHM, BIUIOYMTENHO Ch31aBaHe HA CHCTEMHMTE
kiacuuKaTopH, KOHPUIYPHPAHE HA CHCTEMATA,

e 3apexzaHe B 0azara SAHHU HA MUTPHPAHHUTE JaHHH,

® [POBEXKAAHE HA TECTOBE 32 NPUEMaHE HA CHCTEMATa, B XORAa KOHTO L€ Ce H3BBbPLUIM H
NPENCTABAHE IPEA KK Ha Br3noxuTens Ha peanusupaHnTe GyHKLHOHANHOCTH, KOETO
1€ rapaHTHpa HABPEMEHHO 3aN03HABAHE CbC CHCTEMATA.

v OTuyHTAHE H3NBJHEHHETO HA AeHHOCTHTE N0 BHEAPSBAHE
OruuraHe M3IBLAHEHHETO HAa NEHHOCTHTE O BHEApPsBaHEe wie Oble BKIKOYEHO B
MEKIMHHNA TOKIaA 33 WanbiHeHne Ha Etan 4. Bueapspaxe, B KOWTO e OBAAT M3N0XKEHH
NIOCTABEHMTE LMK M NOCTUIHATHTE pe3ynTaTHTE. AKO B XOR3 HAa M3NMbJIHEHHE C4 Bh3HUKHAIU
npobnemy, Te we 6bAaT nokymentupanu. Ille OvaaT onucanu U NpeANpUeTHTE NSHCTBUA 3a
npeononssaHeTo M. KeMm noknana we 6baaT npuioXeHn OPUrMHaNM Ha.

¢  NPOTOKOJ 33 H3TPKAAHE HA NMPOAYKUHOHHA CPeaa,
¢ MPOTOKOJ OT M3MIBJIHEHHETO Ha JEHHOCTHTE NO BHEAPABAHE,

¢ [IPOTOKOA OT NPOBCACHHUTE TECTOBE 34 npueMaHe Ha CHCTEMATA.

8.1.1.5.HaunH Ha npuiaraHe Ha nNpeAIaraHMsi NOAX0A 32 BHEAPABaHEe HA
KOMIIOHEHTHTE

v [InandpaHe HA BHEAPABAHECTO H OPraHM3aALHSA HA H3INbJAHECHHETO
Bne (asaTa Ha MJaHMDaHe Ha BHEApPABAHETO W€ ObRAT NPEANPHETH CNENHWTE
KOHKPETHH CThIIKH 3a MOArOTOBKA W U3MbIHECHUE HA IEHHOCTUTE:

o e Obae pazpaboTeHa NPOLEAYPATa 33 BHEAPSABAHE C YKA3aHMA 33 H3NBJIHCHHE Ha BCAKA
CTBIIKA,

e 1ie GbAAT OnpeneneHk PecypeUTe, HEOOXOINMHE 32 U3ITBIHEHHE HA IEHHOCTHTE B CPOK
M ¢ HEOOXONMMOTO KaueCTBO,

o e 6bae cHOPMUPAH EKUNI 38 UITBAHSHUE — EKCNEPTH, KOUTO WIE UIBBPIIAT ACHHOCTHTE

10 BHEAPABAHE, \
ﬁ
e we Obme u3BLPLIEH MNperieR Ha H3NOTBEHATa NP NNAHWPaHE HA TECTBAHETO

/
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Cneundurauns Ha TECTOBETE 34 TNPUEMAHE HAa CHUCTEMATa, BKIIQUHTENHO W Ha
M3rOTBEHaTa NPOLEAYpa 3a BpbIMAHE HA CHCTEMAara B MOCAEAHO paboTocrnocobHo
cueronnue (Rollback Procedure) v axo e HeoOxoaumo, we 6bae akryanusupany odxsara
1 BUIA HA TUIAHMPAHHUTE TECTOBETE 32 IPHEMAHE,

e e Obae paspaboren obpasel Ha MPOTOKON OT NMPOBEREHH TECTOBE 32 MPHEMAHE Ha
CHCTEMAra, B KOWTO 1le Ce OTPa3ABaT PE3YITATHTE OT TECTOBETE,

¢ e Obmar paspaborena npouleaypara 3a Cb3JaBaHE Ha NPOAYKLMOHHATA Cpema ¢
noApoCHO ONMMCAHNE Ha NOCAEAOBATENHOCTTA OT IECHCTBHA,

e 1e Obae NOAroTBeH 00pa3en Ha NPOTOKON 32 NPHEMAHE Ha NEHHOCTUTE 10 M3IPAXKAAHE
Ha NPOAYKLMOHHATA Cpena,;

e e Obae NOAroTBeH oOpaser Ha NPOTOKOA 3a BHEAPABAHE 33 OTYHTAHE H3ITBJIHEHUETO HA
JEHHOCTUTE MO BHEAPABAHE,

e e Objie H3rOTBEH AeTailier rpaduk 3a U3NBIHEHHE HA IEHHOCTUTE HO!
O H3rpaxaaHe Ha NPONyKLHOHHATA CPEHa;

O BHEAPSBaHE W TIPOBEXJAHE Ha TECTOBE 33 [PHEMaHE, CBNPOBOAEHH C

NpencTaBsiHe Npen eKun Ha Bbanoxkurens Ha peanusupaniTe GyHKUHOHANHOCTH

C KOHKpETHA MH(OPMaLKs 33 TIEPHOIl Ha 3NTKIHEHHE U KCTIEPTHTE, KOKTO e
M3BBPLIAT AEHHOCTUTE.

Beuuky faeiiHOCTH BuB  azata Ha MuiaHMpaHeto me OBAaT CHIAACyBaHM C

Bb3I0KHTENN, KATO 4YacT OT TAX 1€ ObAAT M3IBIHEHH CbC CbACHCTBHETO HAa €KUMa Ha
Bb3noxurens.

Pe3syTaruTe OT JASHHOCTHTE MO [LIAHMPAHE BHEIPABAHETO HA CUCTEMaTa lie ObAaT
o6o6uenn B [1naH 3a BHeApABaHe, KOHTO e 6biie npeacTabed Ha Bramoxurens 3a onobpetine,
B 2 eKx3eMIULIpA HA XapTHS W B pefakTipyeMa enextponsa dopma (*.doc’ unm ‘.docx’ daitnos
dopmart). [InanbT 32 BHEAPSBAHE KATO MUHMMYM LIE BIUTIOYBA:

e TloaroToBka 3a BHEAPABAHE — ONHUCAHME HA IOATOTBHTCAHUTE NeHHOCTH, KOUTO Tpadsa
na OBnat H3BLPLICHU NPEAM BHERPABAHE,

o [Ipouenypa 3a BHEApPABaHE — AETARNHO ONMCAHKE HA NPOLIENYPATa H OEHHOCTHTE, KOUTO
ure ObAAT H3BbPLIEHH, C NOAPOOHY YKa3aHHS 3& U3NMBJIHERNE HA BCAKA CTHIKA,

o [Ipouenypa 3a M3rpaxaaHe Ha NPOAYKUHOHHA CPeAa C NMPHUJIOKEHO PBKOBOACTBO 33
AAMMHUCTPATOPA 32 MHCTATIALMA N KOHQHIYpUpaHEe Ha CHCTeMaTa ¢ noapoOHH yka3anus
OT THIA ,,CTHIKA MO CTHIKA® 38 MOCHEAOBATENHOCTT OT AEHCTBUS 3a MOArOTOBKA Ha
MPORYKUHOHHATA Cpena

o EKun 3a W3NBIHEHHE ~ CIIMCHK HAa €KCTIEPTH ¢ AaHHHM 33 KOHTaKT (TenedoH, MoOueH
HOMeP, €-MEIL1 A/IPEC, AIPEC 32 KOPECHOHACHUMA M T. H.),

e CreuupukauMs Ha TECTOBE 3a NPUEMAHE HA BHEIPABAHETO, BXIIOMHTENHO 1 HA
M3rOTBEHaTa NMPOLEAYPa 3a BPBLIAHE HAa CHCTEMara B NOCIENHO paboTocnocobHo
cuerosinne (Rollback Procedure); | ~~—

—.
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¢ Opasel] Ha NPOTOKON OT NPOBEJICHH TECTOBE 32 NPHEMAHE HA BHEAPABAHETO, B KOHTO
1€ C€ OTPa3ABaT PE3yATATHUTE OT TECTOBETE,

e (Opasel Ha NMPOTOKOT 3& BHEAPABAHE, KOWTO LIE MOCHYXH 33 OTHHTAHE M3MbIHEHUETO
Ha OeHHOCTHTE MO BHEAPSABAHE,

o Ilpouenypa 3a Cb3aBaHe HA MPOAYKLMOHHATA CPena C MPHICKEHO PBKOBOJICTBO,

L 06p3.3€Ll Ha AOPOTOKOJ 34 OTYHTAHC MU3NBJIHCHHUCTO HA AeHHOCTHTE 110 H3rpaxnaaHe Ha
OPOAYKUHUOHHATA CpEaa,

e JleraitneH rpaduk 3a u3nbjIHEHUE HA ASHHOCTHUTE 1O BHEAPABAHE.

v H3rpaxaane Ha NpPoAYKUHOHHA cpexa
M3rpaxaaHeTo Ha MPOAYKUHOHHATA Cpeaa, B KOATO e GyHknuonupa Cucremara, e
ce M3BBPLIM B CHOTBETCTBHE ¢ 0A00peHns [lnau 33 BHeapsaBaHe H paspaborenara [Ipouenypa
3a Cb3JaBAHE HA MPOZYKUHOHHA cpela, KOATO KATO MHHHMYM WI€ BKIIOYBA CJIENHHTE
OEHCTBUSN:

¢ VHCTANAUMS M HACTPOMKA HA OTIEPALIMOHHATA CUCTEMA U IPYT CUCTEMEH codTyep,
® MHCTANALMs HA KOMITOHEHTHTE (COTyepHH KOMNOKEHTH U 0a3a DaHHK),
e  HacTpOHKHY Ha koHurypaimounnure daiinose;

® H3{IBbJIHEHHE HA CEPBU3HH CKPUIITOBE, aKO € HCO6X0}1HMO HT H

3a M3NBIHEHHE HA AEMHOCTHTE NO M3TPaXAaHE HAa NMPOAYKUMOHHATA cpeaa uie Owbae
M3NOTBEH MPOTOKON.

v" M3nbjHeHHE HA JeHHOCTHTE N0 BHEAPABAHE
1{[#10CTHOTO BHEAPSABAHE HA KOMMOHEHTUTE Lle ObAe MPOBEAEHO MO ONOOpEHHTE OT
Buanoxutens [Liax 3a BHeapsiBaHe ¥ AeTaineH rpaduk 33 M3NBIHEHHE HA NCHHOCTHTE.

Hpouexypa“ra MO BHEAPABAHE HAa KOMMOHCHTWTE IO MPEABAPUTEIHA OLICHKa Kato
MUHHMYM BKJIHOYBA!

e nmapaMeTpu3auMs Ha 0aszaTa JaHWM, BKJIOYMTEIHO CB3JABAHE HA CHCTEMHWTE
KnacupUKATOpH, KOHPUIYpHpaHe HA CHCTEMATA,

e 3apexpane B 0a3ara JJaHHH Ha ,,JUIOCKM GaiIoBe™ C arperupaHi JaHHH,

e TNpOBEXIaHE HA TECTOBE 32 PHEMAHE Ha BHEAPABAHETO H OTPa3ABaHEe HA PE3YNTATHTE B
ChOTBETHHA JOKYMEHT,

TecToBeTe 3a NMpPHEMAaHE HA BHEAPABAHETO e OBAAT M3BBPWIEHH CHBMECTHO C €KHMA Ha
Bb3noxkuTens, KaTo pe3ynraTuTe iue ObAaT OTPa3eHU B MPOTOKO.

v Tipouneaypa 3a cb3gaBaHe HA MPOAYKUHOHHATA Cpela
Onucanue e BKMOUBA NoapotHa WHGOpPMalKs 3a ApOLENypaTa M REACTBMATA NO
Ch3IaBaHe Ha NPOAyKUHOHHATA cpena. KpM onuncanueTo uie 6bae NpuioxkeHo pbkoBOACTEO 3a
UHCTANANUS 1 KOHPUIYPUPAHE 38 AMHHHCTPATOPA ¢ MOAPOOHH YKa3aHHA CTHIKA NO CTbNKA
3a OeHCTBHATA, KOUTO TpadBa na ObAaT H3BBPLICHH.

JlelicTBHATA N0 M3rPAXKAHE HA TIPONYKLMOHHATA CPEla, B KOATO 1€ GyHKUHOHHDA
CHUCTEMATA KATO MHHUMYM LIE BKJIIOUBAT:
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¢ WHCTAnauus ¥ HACTPOHKA HA ONEPAUHOHHATA CHCTEMA,

e HHCTaNauus Ha cucreMa (coPTyepHU KOMIOHEHTH ¥ 0a3a TaHHK),

e rapamerpusauus Ha 0a3ara JaHHH,

e HACTpOMKH Ha KOHUIrypaunoHHuTe (alinose;

¢ u3NbAHEHHE HA CKPUITOBE, akO € HEOOXODMMC U T H.

® [OANMC Ha MPOTOKOJ 33 OTYMTAHE H3NbLAHEHHETO Ha AEHHOCTHTE MO M3TPAXAAHE HA
MPOAYKLIHOHHATA CPEna.

B X07a Ha [IAHKPAHE HA BHEAPSABAHETO ¢ Bb3noxutens we 6nae odcbaen noaxon 3a
flapaMeTPH3aLust Ha CUCTEMATA.

IMpouenypaTa W ACHHOCTMTE 33 M3rpaXKJaHE HA MPOAYKUMOHHATA cpeRa uie Obaar
cneunduIMpaly NPH TIAHWpaHe Ha BHEOpsiBaHeTo, e Obae paspaboTeHo ¥ PHKOBOACTBOTO €
aeTaiinHa “HGOPMALUA 32 ACACTBUATE, KOMTO cleapa Aa ObaarT M3BBPHIEHH ¢ NOApodHM
yKa3aHus OT TMIa,,CTBIKA MO cTbnka™. IIpolenypaTa u npunoxeHuaTa e Obaar npeacTaBeny
Ha Bu3noxurens 3a onodpeHue kato yacr ot [Lnana 3a BHeApsiBaHe.

v’ Obpasey na npomoxon 3a u3zpa3coane Ha nPoOYKUUORRA cpeda
Haii-06100 NPOTOKOABT 1€ ChAbPXA HHpOpMaLuA 3a:

e Buanoxuren,
e  MiCTO Ha M3MBJIHEHHE HA ASHHOCTUTE MO M3rpaxaHe Ha IPOAYKUHOHHA Cpena,

e Tlpencrasuren() Ha Bwanoxurens, npucbCTBad(M)} ¥ OCHILECTBHJI(M) KOHTPON HA
M3IbJIHEHHE Ha JEHHOCTHTE N0 M3rpaXJaHe Ha NPOAYKLMOHHA Cpena,

o Exkcnepr(n), M3BbPUIMIL JISHHOCTUTE 1O H3TPaXaHe Ha NMPOAYKLKMOHHA Cpena,

¢ [Ilepuon Ha ¥3NMbJHCHHE,

o H3pbplienu AEHCTBUA — NO NPOLEAYpaTa 3a M3rpaxkaaHe Ha MPOAYKUMOHHA Cpena H
JOMLIHUTENHN NEHHOCTH, aK0 € BB3HWKHAJIA HeoOX0AMMOCT OT TAKHMBA,

O6paseusr we ObRe paspaboTeH B OKOHYATE/ICH BUI NPY FUIRHHPAHE HA BHERPABAHETO
u we 6bae npeacTasen Ha Buanoxkuresns 3a onobpexue kato yact ot [Inaxa 3a BHeapsBane.

v’ (Obpazey Ha NPOTOKO 38 RPOGENCOANE HA TECTOBE 34 NPUEMANRE HA cucmemama
Haii-06wwo npoTOKONET Ie ChABPKa MHGOpMALHS 32

¢ Buinoxuren,

e MsCTO Ha U3ITHIHEHHE HA TECTOBETE 33 NPHEMAaHE HA CHCTEMATa,

o [IIpencrasuren(n) Ha Brsnoxarrens, yqacTsai(y) B NpOBEXIaHETO HA TECTOBETE 32
NIpMEMAHE Ha CHCTEMATA,

o Excrepr(u), NpoBenM TECTOBETE 32 NPHEMAHE Ha CHCTEMATa,

—————

o TaGnuua ¢ MIAHMPAHHMTE TECTOBE, KATO C€ BCEKH TECT LIE MMa OTIMCAHUE HA KPUTEPHET,
BB3 OCHOBA Ha KOHTO C€ OLEHsBA PE3YJITATLT OT H3NbiHerue. Hanpumep:
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KpuTtepnii 3a Ilonyuen pesyarar
YCUENHO (na/ne)
H3MbAHEHHE

1 2 3 4

1.

2.

3.

4.

3abeiexncxu:

1. Koaonu [-3 ce nonvieam om Hsnvanumenn npu nrauupane Ha mecmoseme 3a npuemMane na

cucmemMama.
2. Koaona 4 ce nonvaea om npeocmasumenu na Buvioncumens npu nposexcoane Ha
mecmearemo.

O6paszeust me ObAe pa3paboTeH B OKOHYATENEH BUJ NIPH NIAHHPARE HA BHEAPABAHETO U lie
Obae npeacrabeH ha Branoxurens 3a ogobpeHue kaTo yacT ot [Liana 3a BHepABaHe.

v’ Obpasey na npoToKoA 3a énedpreane
Hai1-001n0 NpOTOKONIBT 11€ ChbAbPXa HHPOPMALIUA 3a;

s Bo3noxwuren;
¢  MsCTO HA U3ITHLIHEHHE HA ACHOCTUTE 110 BHEAPSBAHE,

o [lIpeacraButen(u) Ha Bwsnowurens, npuchCTBAI(H) H OCHIECTBHI(M) KOHTPON HA
H3THJIHEHHE HA AEHHOCTHTE MO BHEAPABAHE,

o Excnepr(u), n3sbpiunn 1eHOCTHTE 110 BHEAPABAHE,
e [lepuoa Ha H3MbIHEHHE,
¢ U3pbpuicHH AEACTBUA — NO INpOLICAYypPara 3a BHEAPABAHE M JONMBJHUTENHY, aKO €

YCTaHOBEH HEOOXOOUMOCT OT TAKHBA,

ObpaseusT we 6bae paspaboTen B OKOHYATENEH BUA NIPH IUIAHUPAHE HA BHEAPABAHETO
u ule Obae npencrasex Ha Buanoxkuress 3a onodpenue karo wact or IlnaHa 3a BHenpsiBaHe.

8.1.6. MeToao/0rnst 3a TecCTBaHe

U3nbaHuTE A 1€ TPOBENE TECTBAaHE HA COQTYEPHOTO pellleHUe B Ch3AANEHATA TECTOBA
cpena, ¢ Len Aa TNOTBbpAM, 4e pa3pabOTeHOTO pelleHHe OTroBaps Ha (PYHKUMOHAJIHHTE H
HedyHkunoHanHMTe H3UCKBaHKA. TOBa Ce NOCTHIa UpE3 OCHIUECTBABAHE HA CIEHHUTE NIOALENTH
Ha TECTBAHETO:

e (OTKpUBAHE Ha BCHYKH I'DEIIKU B KOAA, KOUTO eKUTT TPsAOBA OTCTPAHABA,
e OTkpHBaHe Ha IPELIKH NPH AU3aHHa;

¢ OTKpuBaHe Ha NMOBPEIH OT HEOHAKBAHO MOTPEONTENICKO MNOBELACHHE;

e TecTBaHe Ha BCHYKH €NEMEHTH HA PELICHHETO,

S
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Pa3spaborenus codryep e ce recrBa 00CTOIHO, 3a Oa ¢€ NPOBEPH Jan¥ NOKPUBA
M3MCKBaHMATAa Ha Busnoxurens. Ha cnexsamara auarpama € 1iokasaH Ipoueca Ha TeCTBaHe,
KOHTO ekunsT Ha M3nbnHuTens we crenpa:

guzypa 18. Ilpoyec na mecmeane

[TpouechT Ha TECTBaKE CHIBTCTBA H3MBIHEHHETO Ha NIPOEKTA U €€ ChCTOM OT €TANHTE!
[Inauupane, AHanu3 u MpoexTHpase, Peannsaunsa u u3nbiaHeHHe, AHANH3 HA PE3YNTATHTE U
3aKAIOYHTENHH IEHHOCTH.

8.1.1.6. Ilpumepen TecTos naan
HacTosuiusT TecToB MaH € npeaBapUTeieH M e Obie HanrpaaeH BB (a3aTa Ha aHaNn3.

ETann Ha TecTBane:

1) Mnaanunpane

B erana Ha [InaHupane ce onpesenst uenure, U3NO3BAHUTE TEXHUKH H METOAONOTHUS
3a TECTBAHE, M3BbPLIBA CE€ IUIAHUPAHE W PasNpeAeNIEHHE HA PECYPCHTE, U3rOTBIHE HA rpadHK
3a MPOBEXAaHE HA TECTBAHETO, NOATOTOBKA Y NMPUEMAHE Ha TECT IiaH, TeCT MIAHBLT BKIIOUBA
KPaTKO ONIMCaHWE HA TUNOBETE TECTBaHe, Oa3MpaHK HA aHANM3a Ha U3UCKBAHUATA, ONMCAHHE
Ha pasnMYHHTE TECTOBH CPEAM, CTPYKTYpa Ha TecT €KHMNA, BPEMEBATa PaMKa HA TECTOBHUTE
3apaun. H300psT Ha nopxoasina MerTononorus 3a Tecteake ce 6a3upa rMaBHO HA ONpeaeaHe
Ha OCHOBHWTE MOJAYIM, NOA MOAYAM M KOMMOHEGHTM HAa NPOrpaMHaTa CHCTeMa M
MACHTHOUUMPAHE HA KPHTHYHUTE TOUKH 33 Ou3Heca M OTAENHUTE rpynu norpeburend ha
cucTEMara.

2) AHAIH3 H NPOEKTHpaHe
B erana Ha AHanu3 ¥ npOEKTHpaHe ce OlNpeAeis NOCASAOBATEIHOCTTA HA TECTOBETE H
M3UCKBAHMATA KbM TECTOBATA CPEMA, MPOESKTHPAHE HA TECTOBETE U MOANOTOBKA HA TECTOBU
JAHHH (BAMMOHN Vi HEBAJIUOHU).

ITpoexTupaHeTO Ha TECTOBE BKAIOYBA;
¢ Onpenenane na rpynure cpoiicrsa (features) Ha nmporpamMHara cucrema;

/ AT\
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e OnpenensHe Ha OCHOBHHUTE YaCTH M IORHACTH HA NPOrPAMHATA CHCTEMA € LEN NI0-JIECHO
POEKTHPAaHEe HAa TECTOBETE 4pe3 pas3felisiHE HA MHOXKECTBA, OPHEHTHPAHH KbM
CLCTABHHTE 4acTH;

e OnpeaensHe Ha KPUTUHHUTE TOUKHU 33 OU3HEC NNPOLECHTE, pEalTU3UPAHH B IPOIPaMHaTa
CHCTEMA,

e OnpeneisiHe HA TUNHYHUTE €XEAHEBHW CLEHapuu 3a paboTa HA Pas/HuYHUTE IPYNH
norpedUTeNny Ha MPOrPAMHATa CRCTEMA,

o Jlebunupane Ha kpuTuuHuTe CBOlicTBa (critical features), xomto Tpsbea ma Owaar
TECTBAHM MHOIOKPATHO Mpe3 npoLeca Ha pa3paboTka,;

o Jledbunupane Ha 3aabIKUTENHHTE cBOiicTBa (required features), kouro Tpsbsa na Gwnar
TeCTBaHH Ha oTAenHU a3y npes npoueca Ha paspaboTka,

o JlebuHupaHe HA AOMBAHUTEHUTE CBOHCTBA, NOANOMArallH MPOLECHTE B IPOFPaMHAaTa
cucrema (additional features), kouro Morar 1a GbaaT TECTBAHM B 3aBUCHMOCT OT BPEMETO
H PECYPCHTE;

e OnpenensHeT0 Ha KPUTEPHMTE 32 NMPUEMaHe Ha NpPOTpaMHata cucTema (acceptance
criteria).

Ciien W3rOTBAHETO UM Te ce 06Chxkaatr ¢ Bu3noxurens. Ha Oasara Ha aoroBopeHuTe
KPUTEPHH 33 NPHEMAaHe HA CHUCTEMAaTa TeCT €KUILT noarorTss [InaH 3a MpoBexpaHe Ha
npHeMaTeHu TecToBe Ha cuetemara. Tosu ruiaH GuBa Chracysan 1 oxobpex or Branoxurens
U CJIef TOBa CTasa (a3a 33 POEKTHPAHE Ha MpyeMaTelHUTE TeCToBE (acceptance testing).

ToaxoabT MpH MPOEKTHPaHe W TIOATOTOBKA HA TECTOBU ClyuaM € TACHO 00BBP3aH ¢
W3MCKBAHUATA KbM CHCTEMATA ¥ C€ M3MTbJHABA B CIEAHATA NI0CNAEAOBATEIHOCT!

e OnpenensHe HAa OCHOBHUTE YacTH M NMOJYACTH Ha mporpamHara cucrema — Taka ce
MIOCTHra NO-rbBKABO ¥ €(PUKACHO IPOC/IEAABAHE HA TECTOBETE 32 (PYHKUMOHAIHOTO
MOKPHTHE Ha CBOHCTBATa Ha mporpamsara cucrema (T.H. functional coverage).

e UpeHTnuuMpane Ha KPHTHYKUTE TOYKM 32 OH3HECA ¥ OTACAHATE IPyMK MNOTPeOUTE M
Ha nporpaMHara cucrema — I'To 7034 Ha4KH ce ONPEACHAT KPUTHIHHTE TOUKH 33 OusHec
NPOLIECHTE, PEATU3UPAHM B IpOrpamMuara cucrema (TH. business critical points), KakTo
U TUMUYHATE ©KEJHEBHH CLEHAPHH 3a paboTa Ha PA3IIMYHMTE TPYNH MoTpeduTeny Ha
mporpamHara cucrema (T.H. everyday business scenario).

e OnpenensiHe Ha TIpynuTe CBOWCTBA HA NPOTPaMHATd CHCTEMA (critical, required
additional features) — ToBa 3HaUMTENHO NOANOMAra NpoLieca Ha paspaboTka N TECTBaHE.

H360p Ha MOIXOAMIIM TEXHHKU 32 NPOEKTHPaHE Ha TecToBeTe — Tasu AESHHOCT BKIIOYBA
NpeLieHKa 3a CrienM(pHUKATa Ha IPOTPaMHATA CHCTEMA: NAJK € nybaMuHa UKW KPUTUYHA OTKBM
CHIYPHOCTTA, IOKOJIKO € CJOXKHA, KOMILIEKCHa Wik OOMKHOBEHA, M2 JIH cnieuudrika BB
BXOIHHUTE TECTOBM AAHHH, KOH OT M30paHUTE TEXHHKM 3a MPOEKTHPAHE HA TECTOBETE TECT
eKHIBLT Brajgee noodpe.

BCuuKH H3MOTBEHH TECTOBH CLEHAPHK NOIEKAT Ha 0f00peHHe OT OTOPU3HUPaH NPEACTABATEN
Ha BB310xkuTens KATO cliel TOBa cTapaT 0a3a 3a NMpOEKTHPAHe HAa TECTOBETE.

3) Peanu3aumus ¥ 43NbJHEHHE e
\
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H3nbaHMTens e noArOTBM TECTOBA CpPEAa  Ha CbpPBBPH TIPEAOCTABEHW OT
Bw3noxurens.

Eranbr Ha Peanusauus Bxmousa u360Op Ha TECTOBE, FeHEPUPAHE Ha TECTOBM JAHHM,
M3rOTBAHE HA TECTOBETE H PEANHOTO MM M3MbAHeH1e. Peayu3alnara Ha TECTBAHETO BKIOYBA:

s H3bop Ha TecT;

®  YTOuHsBAHE HA OCHOBEH ¥ AITEPHATMBEH HAYMH HA W3ITHIAHEHHE, KAKTO K THITHYHUTE
H3KITFOMEHUS,

¢ Cw3ngasase Ha TECT Mpouenypu (BanMAHM KOMOHHALKH HA TECTOBETE ¢ MOAXOASLIH
TECTOBH NaHHH),

* HMznwinenue Ha 0noGpeHHTE TECT npouenypH.

4) AHANH3I HA pe3yNTATHTE
Etanet Ha AHanu3 Ha pesysiTaTHTE Ce CBCTOM OT OTYHTAHE HA NOJTyYEHMTE PE3YNIT4TH B
H30pasus GopMaT M MIPOBEPKA HA YCIOBMATA 3a 3aBBPIIBAHE HA TECTOBETE.,

5) 3axnouHTennn peliHocTH
3aKkmoUKTETHHTE REHHOCTH OOXBALIAT H3rOTBAHETO HA 000GILERH CIIPABKH, ONHCaHHE
Ha ROOPHTE MPaKTHKH, OLEHKA HA MPOEKTa C LeN nonoGpsBane Ha QUpMEHUTE TECTOBH
MPOUECH, APXHBHPAHE Ha MATEPHATTUTE.

O6obwenute neliHocTM no peamusupaHe Ha TecTOBUS MPOLEC €3 CXEMATHYHO
NPEACTaBEHH Ha Creanara urypa:

: Avanne Ha
uHTepdhedica, X
. Cuanaseie i Riposxvepaee » Npoasxnane PAYNTATUTS O
Wm”' "nmnm"_—’ omcasmne TP oy P RposspemTe |
WHPODMALINA "c.'mm"'““"" TOCTORS

ucypa 19. Qbobugenu deitnocmu no peanusupane Ha mecmoeus npoyec

C'bI.I.IeCTByBaT YETUPH OCHOBHH [TOHATHA, CBBP3aHH C MOArOTOBKATA HA TECTOBHTE
CJTY‘I&I?, pe€anu3auuATa Ha TECTBAHETO H H3TPAXKIAHETO HA TECTOBATA cpcaa:

Tecmos cnyqai (Test case)

TecroBuAat ciy4aii HMa 32 Lien A2 TECTBA NOBEREHHETO Ha onpeneneH Moy {(Kiac) B
Ranena cutyauus. OGNMKHOBEHO ce peanusupa Hpe3 TECTOBa dyuxuma. Beekn tect nocrass

TecTBaHHA 0O0eKkT B NIOAXOJALIO 332 TecTa CBCTOSIHHE, Ci€H KOETO CHeaM IOBEACHHETO U %
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Pe3yNTaTUTe My B TECTBAHATA CUTYauus. TeCcTOBUTE CyHan U3BbPUIBAT CHITHHCKOTO TECTBAHE
u TpsAOBa Ka Ca HE3aBUCHMHM €IHH OT APYr M OT Pela MM Ha H3bJIHEHHE,

Tecmoso muoacecmeao (Test suite)

TecToBOTO MHOXECTBO C€ ChCTOU OT HAbOP OT TECTOBH CY4aM, KOMTO C2 JIOTHYECKH
CBBp3aHM. FIMa 33 uen na TeCcTBA MOBENEHUETO HA ONpEENeH MOAYA (KNac) B pasivyHH
curyauun. Ilokassa koW TeCTOBE ca NOrudeckd CBbp3aHu. Peanusupa ce upes TECTOB Kiac,
KOWTO UMa JOCTBN [0 BCHYKU HAHHHM HA TECTBaHMA. BCEKH TECT MOCTaBS TECTBaHMs OOEKT B
TIOAXOAILO 32 TECT CHCTOAHME U CNIE/IH TIOBEACHHETO U PE3YATATUTE MY.

Tecmoea basza (Test fixture)

Tecrosa 6asa npencrasiasnBa 00BHBKa Ha TECTOBH MHOMECTBA. HMa 32 uen aa cp3nane
HEOOXOAMMHTE YCIIOBUA 3a PoBexXAaHe Ha TectoBeTe. OTrOBOPEH € 32 MHHUMATH3HPAILUTE H
32BBPUIBALINTE NEHCTBHA, KAKTO M 33 CBLIIMHCKOTO U3NBLJHEHME HA TecToBeTe. (OTHOBO,
TECTOBETE TPAOBA N1a Ca HE3aBUCHMHK E€NUH OT JAPYT M OT Pelia HM Ha H3ITbIHEHHE. Peanuzupa
Ce upes3 iepapxua OT TeCTOBH kiacose. B Gasopure wiacose ce neduHupar obuIHTE ONepaLuHy,
CBBP3aHM C TECTBAHETO (MHMLMANM3AUMA U 3aBbpLIBaHe HA Tecta). Te ce mpenedunnpar B
HaClHeAHULMTE (TECTOBM MHOXECTBA), ako € HeoOXomumo. BCeKH TECT mocTaBs TecTBaHWS
O0EKT B MOAXOAAWO 32 TECTA CHCTOSHME, HHHLUHATH3UPA rO 0 NOAXOAAL] HAYHH, npoBexaa
TECTA W paspyliaBa TeCcTBauWs 00exT. U3KIIOHUTENHO BAXHO €, TECTBAHATA CHMCTEMA
(KOMNOHEHT) 12 BB3CTAHOBHM IHPBOHAYANHOTO CH ChCTOSHHE Cle 3aBbPIIBAHE HA TECTa.

Tecmosa cpeoa (Test harness)

TectoBara cpepa cbavpxa Tecropara 6asa M NPeAOCTABs YCIOBHS 3a Cb3JaBaHe,
n00aBAHe U U3TPHBAHE HA TECTOBH MHOXECTBA, KAKTO M 33 MPOBEKAAHE HA CLOTBETHUTE UM
TectoBe. Pasmonara Cbc CpeacTBa 32 KOHTPON HA TECTBAHETO, 3aNasBaHE W AHAIM3 HA
pe3ynTaTuTe.

Kato 206pu npakTHKM npi NOATOTOBKATA Ha TECTOBH CITyYan MOXE HA NOCOYUM:

* Hpentuuumpane Ha OCHOBHUTE QYHKLIMOHATHOCTH W HIEHTH(ULMDaHE HA KIIOUOBUTE
dyHxunoransocTy 3a GusHEC Mpoueca;

¢ HpentnduuyipaHe Ha OCHOBHUTE YaCTH ¥ NIORYACTH Ha NPOTPaMHATA CUCTEMA C LIEN [O-
JIECHO NPOCKTUPAHE HA TECTOBETE HUPE3 PA3AENAHE HA MHOXECTBA, OPHEHTHPAHH KbM
OTACNHUTE MOIYH,

* MHnewruduuupane Ha OCHOBHHTE rPyNH TECTOBE W TECTOBH CLEHAPUH 34 HTepaLHs CbC
CHCTeMara;

¢ Hnenwruduuupane sa kputhuHuTe GyHKUHOHATHOCTH (critical features), kouto TpabBa
Aa ObJaT TECTBaHH MHOTOKDATHO Mpe3 npoLeca Ha pa3paborka,;

¢ Haentudnuupane Ha 3aAbIOKHUTENHHTE PYHKLHOHANHOCTH (required features), wouto
Tpsi6Ba na GbAaT TECTBAHM Ha OTAERHH (asu mpes npoueca Ha pa3paborka,;

* Hpenrudnimpane Ha JOMBAHUTENHY (YHKUMOHAIHOCTH, MOANOMAraly npouecuTe B
nporpamHara cucreMa {(additional features), xOMTO Morar ga 6BpaaT TECTBAHM B
3aBUCHMOCT OT BPEMETO U PECYPCHTE,

¢ JlokyMeHTHpaHE Ha TECTOBUTE CLIEHAPUH,

¢ HM3no/ssaxe Ha pa3mIYHu rpadu4HKR HHCTPYMEHTH 3a ONUCAHUE Ha TECTOBUTE CUEHApUH

4. . "
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H HHCTPYMCHTH 32 Cb34aBaHe HA OGB'bPSaHOCT MEXY PA3NH4YHUTE TECTOBH CLICHAPHH U

00BBP3AHOCT MEXY TECTOBH CLEHAPHH U CHCTEMHE (yHKUHOHATHOCT,

IloArorosxa Ha TECTOBH NAHHU (BATHIAHHM M HEBATHIHMH);

Onpenensite Ha YCIOBUATA 3a IPOBEXAAHE Ha TECTOBUTE CLIEHAPUH,

OI'II)EI[CJIH NMOCICAOBATCAHOCTTA Ha TECTOBETE H W3HMCKBAHUSITA KbM TECTOBAaTa cpena,
MPOCKTUPAHE HA TECTOBETE U MOANOTOBKA HA TECTOBU AaHHHU

Onpenensne Ha KpuTepuuTe (M3UCKBAHUATA KbM pe3ynrara oT MpOBEACHHS TECT) 3a
NpeMHHABaHE/HENIPEMUHABAHE HA BCEKH TECT.

Buaope TecToBe 3a1€rHANH B TECTOBHA IL1AH

Ennuuna tecTBane — u3mbiaHsBaK ce 3a Hal-MaJIKMTE TECTOBH copryepuu equnHuLL —
KJIACOBE W METOMH;

KomnonenTHo TecTaane — u3anmwinsBa ce 3a HHANBHAYATHH KOMITOHEHTH H MOZYJIH 3a 13
YBEpH, Y€ T€ KOPEKTHO PEANM3UPAT OU3HEC DYHKLHOHAIHOCTTA,

CHCTeMHO TecTBane — CIIe KATO KOMIIOHEHTHTE M MOYIHTE 2 OBEIHHEHU CHCTeMATA
C€ TECTBA KATO LSIO:

0 OYHKUHOHANHO TECTBAHE,

o TecrBane Ha notpeSurenckus nHTepdeiic,

o TecTeane Ha HHTEP(EFiCHTE C OCTAHANHTE CHCTEMMU:

© Tecrsane na NpOU3BOOUTENHOCTTA;

o TecrpaHe Ha CUIYPHOCTTa N KOHTPONA Ha AOCTBIR;

o TecTBaHe Ha BB3CTAHOBAEMOCTTA Ha CHCTEMATA Cllen CpHB;
o TecTane KoHpHIypanusTa;

O PerpecHeHO TecTBaHe.

QCJIH HA TCCTBAHETO

Llenn Ha Eaunuua (Unit) recteanero - MPOBEPKA Ha eNMHMUATA (Ki1AC MM MeTox)
cniopen [usaiin monena u Moaena Ha Hmnpemenrauusra. Tposepka Ha NpaBUIHATA
obpaboTka Ha BbBemEHMTE MaHHM U TI0JTy42BaHE HA OYAKBAHUTE PE3YJITATH OT BCAKA
eanHnna. TecTsar ce knacosere ¢ KIKO90Ba GYHKLMOHAIHOCT,

Ienn Ha woMnoHeHTHOTO TecTBane - wennte Ha KOMIIOHEHTHOTO TECTBaHe ca
H3IIBJIHUMH TIPOTOTHIIH, KATO PE3YNITATA Ha BCAKA urepauns. OyHKUMOHATHOCTTA Ha
KOMMNOHEHTMTE Ce TECTBZ M 3@ TWXHOTO CBOTBETCTBHE ¢ GM3HEC H3UCKBAHUSTA W
CTaHIAPTHUTE,

Llenu Ha CUCTEMHOTO TeCTBaHE.

O DYHKUMOHAIHO TECTBAHE - OCHOBHA uen Ha QPYHKUHOHANHOTO TECTBAHE e
Monena wa norpebutenckure cnyqau. Paspaborear ce Tecrosu CIIy4au Ha
OCHOBATa Ha TO3H MOIEN KATO CTPEMEXDT € /1A Ce OKPHAT POIAMO KOJMHMYECTBO

. " Ctp. 168 0T 259 -~

/ (ih\

/,..-

—_



BULGARIAN-SWISS COOPERATION PROGRAMME -
Bb/TAPO-LLIBEALLAPCKA NPOTPAMA 3A CBTPYHUYECTBO )

CINYYaH ¢ Pa3NMYHA KOMOMHAUMH OT BXOAHO- M3XOAHM NaHHU. Te3u TecToBH
CJIy4an MOraT /ia CJTY?KaT i KaT0 METPUKH 33 Hanpeabka Ha NPOEKTa;

o Tecrsane na norpeburenckus uarepdeiic - NpoOBEpPKa 3a HAMMUHETO HA BCHYKH
nonera or GOPMHTE U POBEPKA 33 ABIDKHHATA M THIOBETE HA JAHHWTE B TE3U
noAeTa, INpoBEpKa, nand MHTepdeHca CbAbPXKAa BCHYKH CIUCBLUM  OT
npenepUHUPaHM CTORHOCTH, CIEUNHLMPAHH B JOKYMEHTAUMSTA, [IPOBEPKA Ha
NPaBHIHATA HABHrauMsd MEXJy €KPAHWUTE, NpPOBEPKAa 33 NOBEOEHUETO Ha
uuTepdelica Npu BbBEX/IAHE HA HEBANMIHM W BASMAHM NAHHW, NPOBEPKA Ha
u3rmeaa Ha uHtepdeiica;

o TecTraHe Ha NPOH3BOAMTENHOCTTA - MPOBEPKa BPEMETO 33 OTTOBOP; NPOBEPKA
Ha BPEMETO Ha OTrOBOP 33 ONEPATHBHUTE CIIPABKH, NPOBEPKA HA BPEMETO Ha
PasnpocTpaHeHue Ha NaHHUTE,

o CHrypHOCT M TECTBAHE KOHTPOJA Ha AOCTBI - 3aUIMTA HA NAHHWTE OpH
TpaHchepa um 10 AM; 3aiMTa Ha RAHHUTE NpH Pa3snpOCTPAHEHUETO MM, 3aLIUTA
OT HEOTOPH3MpaH AOCTbN Aa CHCTEMHAaTa (PyHKLIHOHANHOCT, BalMAALMSA Ha
Pa3JIH'{HHTE HUBA HA IOCTBITA Ha JAHHH, BAAMAMPAHe HA JKYPHANIHTE;

O TecTsahe npu BLICTAHOBSBAHE CNEA CPUB - TECTBaHE Ha BpEMeTO 3a
BL3CTAHOBABAHE CIEA CpMB, npoBepka Ha HeoOpaboreHuTe chLoOmEHMs nO
BpeMe Ha CPUB;

O TecTBaHe Ha KOMyHHKALMOHHATA HHPACTPYKTYpa MeX1y MOIYIUTE H BPh3KaTa
¢ BbHLIHUTE NOTpeduTENy;

O Perpecuonto rectBane - TecTBaHe KOPEKTHOTO ¢yHKUMOHNpaHe Ha cucTeMaTa
C/ICR TIPOMEHH, KOTATO € CB3/IAZIEHa HOBA BEPCHA M HOBU XapaKTEPHCTHKH ca
npubaBeHn WK Ca NONPABEHH CHILECTBEHM AeQEeKTH.

Onscaune

¢ Enuuuua TecTBaHe - Hali-HUCKUTE HHBA HA CAMHHLWTE Ce TECTBATE MbPBU H TOrasa
€€ M3NOM3BAT 33 TECTBAHE HA MO-BHCOKHTE HMBa. Onepanusita ce NOBTaps, HOKATO
HE CE CTHTHE JI0 HAH-FOPHUTE HHBA.
3a TecTBaHE HA BCAKA EUHNIA:

| Bxoaen [ Bennara cnen uMmiieMenTaluaTa Ha KII0NOBA EAWBULA, TH TpaGBa
‘ KpHTEpHii | Aa Owbne TecrBana oT paspaGoTumka

L —_—— —_— . o

| Hennatecra ; la ce ocurypu NpaBUIIHA HABUIALMA, BXON HA JAHHHTE, |
; 00paboTKaTa UM U NOJTy4YaBaHe HA OYAKBAHUTE pesynTaru

| Texnuka ‘ MsnuaneHue Ha BCAka (YHKUMS, W3MON3BAiKM  BANMAHA W

! - HEBAJIMAHH NAaHHU,

! ‘ Heobxoaumure cpobmenns 3a rpewku ce T€HEPUpAaT, NPH BXOJ Ha |

| HEBATMIAHHA NaHHM.
i i

-
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HeoOxoaumu
HHCTPYMEHTH

HHCTpYMEHT 32 aBTOMATH3HPAHO TECTBaHE
HucTpyMeHT 3a npoBepka Ha KOxa

UHCTpYMeHT 3a cneaese Ha rPeiKuTe

3aBbpPUIBAHE

Kpurepun 3a

Beuuku IulaHHpaHu TECTOBE €a H3NMbJAHEHH,

(>

| Oncpmme netbelcm ca Kopnmpaﬂn
I

e

e  KOMMOHEHTHO TECTBAHE - TECTBAHETO HA KOMMOHEHTHTE € NOJOGHO HAa CHCTEMHOTO
GyHKLUHOHANHO TeCTBAaNE, CBBP3AHO € C PeaM3aLMATa Ha MOTPeOUTENCKHTE Ciyyau,
o  CucrteMHO TECTBaHe

v' OyHKUHOHAHO TECTBAHE - HA3UPAHO € HA METONA HA ,4epHaTa KYyTHA”, BbBEXKIAT C&
NAHHU U C€ CNEAM H3X0Aa;

| Cnen mpukmousane na Monena Ha norpeﬁmencxme cnyqau
nedyHMpane Ha norpeduTenckus rpaduueH HTepdEiic. I’IBI'IT:J'[HHM
‘ IPOTOTHN C'queCTByBa ;

 Bxonen
| KpuTepHH

'Ha ce ocm‘ypn NpaBWIHA HaBHraumz, 'BXOA4 Ha DN3HHHTE,
|
00paboTKaTa MM U NOJTyYaBAHE Ha OYAKBAHUTE PE3YIITATH. ‘

Ien na Tecra

| Mla ce yBepu, ue uAnata QyHKUHOHARHOCT Ha MOTpeGHTENCKUTE
CNy4YaH € NPENCTaBeHAa U CTAHAAPTHUTE Ca CITA3eHHN.

Texunxa

| MsmbiHenue Ha cueHapuii Ha TIOTPEBHTENCKH CTyualt ¢ BATUAHM K
HEBAJIWZIHM [IAHHH 3& 12 Ce YBEPH, Ye:

| — OuaksaHuTe pe3yaTaTy Ce OMYYaBAT, NIPH BXOX OT BATHIHY |
HAHHH, i
— Heobxonumata rpewka unu crobenue ce BH3Yyanu3Hpar | ‘

IIpH HEBANKAEH BXOL, '
— Bcaxko 6usnec npasuno e npasunro npunosxeHo; ‘

~ Bcunuku cranpaprv ca cnasenn.

' Heo6xoaumn ABTOM&TH3HpaH nncrpymem 3a TeCTOBU CKpHOTOBE,
HHCTPYMEHTH

HHCTPYMEHTH 3a reHepUpaHe Ha AaHHM, |

Cpencrso 3a cnepene Ha gedexTure.

. Kputepun 32 | BCHUKM KITIOYOBH NOTPEBHTENCKH ClIyuau ca TecTBaHu. r

| 3aBbpUIBAHE
: P BCHYKH U3HCKBAHUSA Ha IPHAOKEHHTE CTAHIAPTH €A CMA3EHH;

I Benuku kpuTHHN AedEKTH €3 OTCTpaHeH . ‘

v" TecTBaHe Ha NOTpeBUTENCKUS uHTepdeiic: - —

Bxoaen lcpn'repnu . M3ucksanuaTa 3a norpebutenckus unrepdeiic ca nedHHUpPAHU H
! ‘ C'blI.IeCTB}’Ba npOTcmm
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| Hen Ha TecTa

!I‘[posepxa ‘{pe3 HaBUranusa mno MNPHIOKCHUETO HaJTH l'lpaBl'U'IHO!

OTpa3sfaBa OM3HEC DYHKUMUTE U W3UCKBAHMATA, BKIHOUYHUTENHO OT‘
MPO30pPEL; KbM MTPO3OPELL, OT I0N1€ KbM FOJIE.

[IpoBepka, ue 0OeKTHTE M XAPAKTEPUCTHKHTE HA MPO3OPLMTE,
' TAKHBA KAaTO MEHIOT4, pa3sMepH, craryc, (GOKyc OTroBapsaT Ha
CTaHAAPTHTE.

Texuuka

| Heobxonnmu
' HHCTPYMEHTH

Kpnrepﬁ
3aBbpiIBAHE

¥' TecTsaHe Ha MPOM3BOAMTENHOCTTA - LEITA My € Aa NPOBEPH H3UCKBAHMATA 3a

3a | Bcexn  expan  orrosops Ha cneumbuuupanute  codTyepHH -

- Cp3/1aBaHe HA TECTOBE 3a BCEKH NPO3OpeL 33 NPOBEPKA HA HETOBHTE
00eKTH. ‘

- Cv3naBane Ha TeCTOBE 33 NPOBEPKA MOBEACHHETO HA €KPAHMTE IIpH _i
BXOJ Ha BaAMIHH U HEBAJIWIHU JaHHH. ;

. ABTOMaTH3MPaH MHCTPYMEHT 34 TECTOBW CKPHITOBE,
|
- UHCTPYMEHTH 3a reHepHpaHe Ha JaHHH,

- CpencTso 3a cnenexe Ha nedekTure. !

| CTAaHAAPTH. :

—_—

MPOH3BOAUTENHOCTTA JOO KAKBa CTEeNeH ca YAOBJCTBOPCHH, HUsnwansasa ce
MHOTOKPaTHO KaTo C€ NpoMeHA HUBOTO HA HATOBAPEHOCT HA cucremara. H3nbiaHssar
€€ chen CHCTEMHHUTE TECTOBE BbB BpEMETO, HA APECAH TECTOBETE 33 KOHd}Hl’}’paHHﬂTa H
TECTOBETE INPH CPHB HA CUCTEMATA!

‘ Ilen na tecra

—_— —_— —_—

| Banunnpate speMeTo 3a 0TrOBOp Ha CHCTEMATa NPH HOPMATHM |
YCIIOBHA,

‘ Texnuka | M3nonssar ce nabopure OT TecToBM CiyuaMm paspaGoTenu Ipu
(YHKLMOHAIHOTO TECTBaHE.
Tecrosere BLPBAT Ha €AHA MAWMHA W CE MOBTAPST 33 MHOTO
KJTHEHTH.

Heob0xoaumn ABTOMATH3HPAH HHCTPYMEHT 34 TECTOBH CKPHIITOBE;

HHCTPYMEHTH

crpy HHerpyMeHTH 3a reHepupane Ha JaHHM,

Cpencreo 3a cnesene Ha nedexruTe.

Kputepuu 3a | TecroBere ca m3ambaHABaT Oe3 rpeiku U BpeMeTo 32 OTTrOBOp € B

JaBbpIinEBaHe

v Crpec Tecrose:

I.Ie.ri Ha TecTa

PaMKHTE Ha INPAHHIIUTE 3aIaACHH B JOTbJIHHTEIHUTE H3UCKBAHHS.

- BanmaupaHe BpemeTo 3a OTrOBOp Ha CHCTEMATa IpY YCNOBHE, ye

. Bannaupane spemeTo 3a OTrOBOp Ha CMCTEMaTa NpH yCIOBHE, 4e

MAKCHMAJHHA Opoit NOTpeOHUTeNH M3BBLPLIBAT NEHCTBHA CbHC -
cucTeMara.

MHOTO noTpeduTteny MoaqupUUUPAT eAHH U CHLIM JAHHH.

..

AS

Crp. 171 o1

/
A

S ——
259

>



&
BULGARIAN-SWISS COOPERATION PROGRAMME j)

BbAFAPO-LLIBEMLAPCKA MPOIPAMA 3A CHTPYAHUYECTBO

| TexsHka " Usnomssar ce Habopure OT TEeCTOBH Ciydau pa3paloTeHu mpH
‘ | PYHKLMOHAIHOTO TECTBaHE. '-

. Tecropere BBPBAT Ha elHA MALUKMHA U CE NOBTaPAT 33 MAKCHMAeH |

l Opo¥i KIHeHT.
i . N

[ Heobxonumn ABTOMATH3UPAH HHCTPYMEHT 3a TECTOBM CKPHIITOBE, ‘
| MHCTPYMEHTH . MHCTpYMEHTH 32 reHepupane Ha JaHHH;

‘ sl Cpeacrso 3a cnenere Ha nedexTure. \
iﬁufép—uﬁ  3a| Tecrosere ca M3MbAHABAT €3 IPEIKH 1 BPEMETO 33 OTTOBOP € B |
' 3aBBpuUIBaHE | PaMKHTE Ha CPAHHKLMTE 33]ANEHH B 0NbAHHTETHUTE H3HCKBAHHL.

v' CMIypHOCT W TeCTBaHE Ha KOHTDOJa 3a J0CTBI - (OKYCHPa C€ KbM ABE OCHOBHI
0021aCTH Ha CUTYPHOCTTA; CHI'YPHOCT HA HHBO NPHIIONEHHE, BKITHOYBALIA PECTPHKTHBEH
ROCTHA 10 OU3HEC (PyHKUMHTE; CHIYPHOCT HAa HUBO CHCTEMA, BKITIOUBAINA MPOBEPKA Ha
norpedurenure:

CrapThpa npu HanmuuMeTO HA MPOTOTMN C BrpajeH KOHTPOU Ha‘
AocTbna

Curypuocr Ha npunoxennero: Ilposepka Ha onepaumute — '|
Cr3pasane, Uerene, Penaktupane, MsTpuBane 8 3aBHCHMOCT OT .
‘ npaBara Ha NOTpeOUTENUTE U TEXHUTE POJIH. ‘

| Bxonen xputepuii |

TTIeJI Ha TecTa e —

I. Cucremna curypHoct: JlocThn  ¢aMoO 32 aBTEHTHKHPAHH
| noTpedurenu.

Texnmka WUnenrupuurpane Ha Bcekn THN notpebuten u onpenessHe Aa
BHIOBETE paspelmeHy pyHKUHH.

Ch3naBane Ha TeCTOBE 32 MPOBEPKA.

[Ipomsna Ha Tvna Ha NOTPeGHTENS M NOBTOPHO M3IIbLIHEHHE Ha |

TECTOBETE.
Heobxoaumu ABTOMATH3UPaH HHCTPYMEHT 32 TECTOBH CKPUIITOBE.
HHCTPYMEHTH UHCTpyMEHTH 33 reHepHpaHe Ha NaHHM.
Cpenctro 3a cnenene Ha aedexrure.
 Kputepun 3a | OyHKUHOHAJIHMTE TECTOBE NPEMHHABAT O€3 Fpeilka, a npy
| 3aBbpIIBAHE HEABTCHTUKHUPAH MM HEOTOPU3MPAH OTIMT 33 JOCTBII CE U3BEXA |

[ CBHOTBETHOTO ChOBLIEHHE.

v' TecTBaHE HA CHCTEMATA CJIE/l CPHB M 38 BE3MOXHOCTH 33 Bb3CTAHOBABAHE:

"Bxoaen Kpﬂfépﬁl‘i ' Cren yénemuﬁgﬁea&manéhe_fié-c':-ucreM_}'m_'i‘é' TECTOBE.
. / Crp. 172 o1 259
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Z

| IMposepka MPOLECHUTE HA BH3CTAHOBABAHE ~ ABTOMATHIWPAHU WITH ‘
‘ pBYHM M CBHCTOSHHE HA CUCTEMATa Cile[ CPUB U NOCIEOBALIO |

| Bb3CTAHOBABAHE. ll

Texuuka

| Uanonssa ce Habopa TO TECTOBH cay4aH 3a ¢ymcunona.nuﬂ

‘ | TECTBAHE, KATO CE NMYCKAaT CREM:

' ': Cnupate Ha TOKA HA KITMEHTCKATA CTAHLHS, !
| CiMpane Ha TOKA HA ChPBbPA HA MPHIOKEHHETO, |
; : Cnupane Ha Toxa Ha CbpBbpa Ha Ha3ara JaHHK;

! [MpexpaTsaBaHe HA MPEXOBATa BPB3Ka.

; Heo6xoaumn Copmure HHCTi)yMeHTu KaTO npH (D}IIIHKLLHOHa.IIHO. TecTBaHe. !
. HHCTPYMEHTH |
hpu;éi,m.  3a| CnensaneiicTease Ha IPOLENYPATA 0 BE3CTAHOBABAHE CHCTEMATA |

| 3aBBbPIIBAHE
L.

]: TpsAlBa na € B NPaBUITHOTO ChCTOAHMUE,

|

v’ Tecrsane Ha KOH(urypauusra:

‘Bxoaen -lfp};TeliHﬁ

+ Crien ycrieuIHo npeMHHaBaHe Ha CUCTEMHUTE TECTOBE,

Iesa na Tecra

Bamnupase n nposepka , 4ye QpyHkumuTe Ha MPUIIOKEHHETO Ce
H3MBJIHABAT NPABUIIHO B CPEAATa Ha KOHPuUrypauusra,

 Texunka - M3nossBaHe Ha CHCTeMHH CKPHITTOBE.
- OTBapsiHe, 3aTBapsHe HA Pas/MYHM MPHIOKEHUA IO BpEME Ha
| TECTOBETE MM TIPE/IH 3AMOYBAHETO UM.
| Heobxoanmu Crlunre HHCTPyMEHTH KaTo npn PYHKLUHOHATHO TECTBAHE. f
I' HHCTPYMEHTH |
| Kpurepun 32 | 3a BCka KOHQUIypallHA TECTOBETE MPEMMHABAT YCMEWHO C |
. 3aBbpUIBaHe HEOOXOIUMHTE pesyNTaTH.

L.

_____ ]

v’ PerpecHOHHO TECTBAHE - PETPECHOHHOTO TECTBAHE He € OTAeNeH THn TecTpare. To e
MOBTOPEHHE Ha TECTOBETE, ¢ LIEN NPOBEPKA KOPEKTHATA paboTa HA CHCTEMATA Cliel KaTo
B Hesl Ca BbBEACHH NPOMEHH!

‘rBioneH KpﬁTepul‘i
’ _I.[é.n HA TecTa

| Texuuxa

Hosa Bepcns na cucTemaTta cinen KaTo B Hes Ca HAMpaBeHH
NPOMEHH. :

J—

CHel, BHEAPSBAHE Ha |

IIpoBepka NOBEAEHHETO HA CHCTEMATA
POMEHHUTE.

Hsnonssat ce seve paspabOTEHHTE TECTOBM Ciyua, HaGOPH OT |
Cliy4aH, TaHHW U CKPHITTOBE 33 NOBTOPHO TECTOBE Ha CHCTEMATa. '
BbsmoxHa npomAHa ¥ Ha TECTOBMTE CNy9aM HIM [aHHM B .

: 3ABUCHMOCT OT BUIA Ha HANIpABEHUTE IIPOMECHH. -

———

e . — Tee—
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| Heobxoxnmu - ChunTe MHCTPYMEHTH KaTo npy OyHKIMOHATHO TECTBAHE. |
| HHCTPYMEHTH ‘
Kpurepun 32 ChuuyTe KPHTEPHH KaTO M3MBIHABAHHTE TECTOBE. | |
' 3aBbPHIBAHE | '

KOHTEKCT 32 H3BbPIIBAHE HA TECTOBETE
H3rounnuure Ha uHGOPMALIHS 33 NIPOBEXKIAHE HA TECTOBETE:

e [Inan 3a paspaborka Ha codTyepHMA NpPOAYKT — BKIOYBA OYAKBAHHMTE AATH 3a
NPOBEXKAAHE HA TECTOBETE, KAKTO M PE3YNTATHTE, KOUTO CIIEIBA Jia c€ MPEACTABAT OT
TECTBAHETO.

e CreunpuKaLMA HA W3MCKBAHWNTA — BKIIOMBA HEQYHKUHOHATHUTE M3MCKBAHUA KbM
CHCTEMaTa,

¢ Busua — Bes Busuara ca 3a10)keHH OCHOBHM HYXIH ¥ XapaKTEPUCTUKH 1 MPOAYKTa

* Monen Ha neitnocrure - MogensT Ha aeifHocTHTe BUO4Ba BU3Hec Moaen ¥ Mozen Ha
NOTPEOHTENCKHTE  Caydan. MonensT Ha MOTPECHTENCKHMTE CIyYau TPENCTaBs
NPEABIKNAHITE PYHKLMM M CPesia Ha CHCTEMATa M OTPAa3sBa HeMHHTE PYHKIHOHATHK
cneundrkauny, a busHec MOZENsT ONHWCBA HaYHHA, N0 KOHTO Ce M3IBIHABAT HH3HEC
NOTPEOHTENCKH Cly4au.

» Jioxyment CodryepHa apxurekrypa - NPEACTABS KOMNIEKCEH aPXUTEKTYPEH M3ITIER Ha
CHCTEMaTa, M3MNOM3BAMKH 32 LenTa peRHua pasiv4HH APXMTEKTYPHH pa3pess,
NOKa3Balll{ OTAETHU HEAHW aCNeKTH.

* /[lusaiii Mozen — ofexTeH Mozen, KOifTO ONMCBA peann3auusTa Ha norpedurenckure
CITyHaH W CITyXH 3a M3BExaHe Ha Moziena Ha WMIUIEMEHTALMSTA U HETOBHMA NPOrpamMeH
KOA.

® Monen Ha nanHuTe - MOIENBT Ha RAHHHTE € NOAMHOXKECTBO HA HMILIEMEHTALMOHHUS
MOJIEJT, KOETO OTHCBA JIOTHYECKHA ¥ (PH3UYECKH BHI HA MOCTORHHUTE (MEPCHCTEHTHN)
[aHHH B CHCTEMATA.

* Mones Ha umnIeMeHTaLMATA - MogeNbT Ha MMIIEMEHTALUATA CHOHPA HA €AHO MACTO
KOMINOHECHTHTE M ChABLPKALUMTE I'H HMIUIEMEHTAMOHHK noacHcTeMu. KoMnoHenTHTe
BIJIIOYBAT KAKTO TE3M, KOMTO MOMNENKAT HA MPeAaBaHE KaTO OTYETHH pe3yNTaT
(HANpUMEP M3NLIHMMHTE KOMIIOHEHTH), Taka M TE3W, OT KOHTO C€ H3BEKIAT
NPERABAHMTE KOMIOHEHTH (Hanpumep (aiioBe ¢ nporpaMen ko).

8.1.7. Iloaxoa 3a chinaBaHe HA TECTOBA Cpeaa

HomxonsT 32 Cb31aBAHE HA TECTOBA CPENia 1IE B3eMa NPEABHA DAKTA, He HACTOALIMAT NpOeKT
M3UCKBA MO-BHCOKA CNIOXKHOCT OT CTaHAAPTHUTE MPOEKTH 3a pa3baboTka Mo OTHOLIEHHE Ha
Cb3/aBAHETO Ha CpezaTa 3a TecTBaHe. Cpenara 3a TECTBaHE B PAMKUTE HA HACTOALIHAT POEKT
TpsbBa [a MOCNYXKM U KATO CPeaa B KOATO L€ Ce BANMAMPAT JAHHHUTE OT TeCTOBATa MUrpaLus
Ha caltoBe, perMcTph M ycnyrn. Ilo TasM IpuYMHA chej M3rOTBAHE HA AeTailiHaTa

e S
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cneunduxalug ¥ MPOCKTHPAHETO HA CPEACTBATa 33 MUrpaums we Obae M3roTBeHa OeTaiiHa
Npolieaypa 3a MOANOTOBKA HA TECTOBA Cpexd.
[ToaroToBKaTa HA TECTOBATA CPEAa 1 BXAOYBA KATO MUHUMYM CJEAHHUTE CTHIIKU:
1. Hucranupase Ha CYBJ] Postgres Ha onpenenex ot Be3noxurens xapayep ~ CbpBbp 3a
Oaszara nanHH

2. Cwn3nasaHe Ha 0azata aadHu Ha Cucremara

3. MHcTanupaHe Ha NPUNIOXKHUA CHPBBP HA ONpefeaeH OT Bu3noxkurens cupbbp 3a
NPUIOKEHN — MOXe aa ce usmonssa Internet information server,B cny4ait ue
NPHUIOXKHHUA CHPBBP € NoA onepauuonHa cuctema Windows min Kestrel, 3a Linux/Unix.

4. Hucranupane Ha npunoxenuero Ha Cucremata (ASP. NET MVC npunoxenue)

5. HHcranupaHe Ha MPUIOKEHUETO HAa MNOACUCTEMA — CHUCTEMa 3a YNpaBjieHUE Ha
cpaAbpkanneTo (ASP.NET MVC npunoxesne)

6. HMucranupane Ha pa3paboTeHOTO CpeacTBO 3a Murpauus (camocrosTenHo .Net
NPUAOKEHHE)

7. Hactpo¥ika Ha BpB3KaTa MEXAY KOMIIOHEHTHTE U NOACUCTEMUTE

8. Hacrpolka Ha BPB3KaTa MEXIY CPELCTBOTO 3@ MUIrpalya ¥ BLHINHUTE CHCTEMM
9. H3BbpiupaHe Ha MUTpaLUATA

10. 3apexnane Ha uHdopManus 3a norpedurenu

H. MHvumani3upane Ha MeTa JaHHUTE 33 OTACJHNTE MuKpocaiTore Ha Cucremara

12. TIposexknaMe HA ABTOMAaTH3MPAaHM HHTETPAalHOHHM TECTOBE HA  USAOCTHAaTa
PYHKUMOHANHOCT

8.1.8. Meroauka 3a W3nbjiHEHHE HA AelisoCcTHTE N0 00y9eHNe

BHeapaBaHeTo Ha CUCTEMaTa H3MCKBA a2 ObAAT MHCTPYKTUPAHW MNOA3BATENINTE
y4aCTBal¥ B HEHHOTO NPAKTHYECKO NMPUIOKEHHE, upe3 npoepxaase Ha obyuenue., OcbeH
ofyuenuero B 3a7aua 2.1, KOETO Ce OTHsACA 3a TMEPCOHANA Ha 5- TE NHIOTHM LEHTBPA,
U3TBIHUTENAT Lie NMPOBEAE MO HACTOALIATA 3a74a4a, NMOCACABALLM MONYAHEBHH 00y4eHHa Ha
msicto B IIYJIOOC u B 5-re obummucku anmusucrpauuu — Illymen, Pasrpan, Jlesckn,
Coeaunenne v Co30mMON, HAa KOWTO Aa MOTAaT ja NPUCHCTBAT W NPEKMTE NON3BATENU OT
ocrananyre 17 obIMHH.

KaTo MUHUMYM 00y4eHHETO BKIIKYBA NPEACTABSAHE Ha LENTE, 3aRA4UTE, CTPYKTYpaTa
¥ JYHKLIMOHANTHOCTHTE HA CHCTEMATa, HA4MH 3a paboTa C Hes, BbBEXAaHe Ha UHGOpMAaLIns,
BUAOBE NOKJIAAM M CNIPABKH, KOUTO T4 MOXe Aa reHepupa u t.H. Llenra e na ce cwamane
HEOOXONMMHUA KanauWTeT 32 paboTa CBC CUCTEMATa HA BCUYKM BBBCYEHH CTPAHM M 3a
NPaBUIHOTO PYHKUMOHUPAHE HA CUCTEMATA.

H3nbaHUATENAT WE;

® M3MOTBM KOHUENUMsA Ha oOyueHmero, mnaH 32 aeiicrBue, y4eOHa mporpama wu
ChABPKAKUE Ha 0OyueHHeTo, obyunrennu marepuanu B PPT npesentauus/u u mp.

\\‘-——_.
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noaxonAwyd GOpPMaTH, 1a Pa3MHOXKH KOMILIEKTH ¢ OOYYHTENHH MAaTepHAH 33 BCEKH
Y4YaCTHHK;

e ocurypu ofyuureny;

® OCUTYpH JIOTHCTHKATA 34 IUTOCTHOTO OPraHH3NPaHe N MPOBEXAaHe Ha O0YYEHHUATA,

3a nposexaHeTo Ha 00y4eHnaTa ,,Cmapt Crcremc 2010 EQO/] me ocurypu 3a cBos
CMeETKa:

¢ HeobOxoaumusa xapayep;

¢ Heobxonumus codryep,

* 3ana 3a NpOBEXAaHE HA OOYUYEHHUATA,

¢  VYuebuu marepuanu;

e Jlexropu;

e Pasxonure 3a nNpeaoCcTaBAHE Ha MONYAHEBHO O0y4EHME HA MSCTO B 5-Te OOGIIMHCKM
AAMUHUCTPALMHY, B OOLUMHHTE KBAETO C& HAMMPAT 5-Te MUIOTHH LIEHTBHPA 3a ChOUpaKe
M CbXPaHEHHE Ha onacHu OuToBY oTNALbUH, KakTo U B [TYJIOOC (06wo 6 noayaxesuu
o0y4eHus Ha MACTO, KAKTO M TE3M 3a TEKYIIO AMCTAHLMOHHO NPEROCTABAHE Ha
KOHCYNTaUMH W OTCTPaHsABAHE Ha MACTO Ha €BeHTyanHud npobnemMd ¢
$yHKUMOHHPEHOTE Ha CHCTEMAT] B rapaHMOHHUS IEPHOL,

»CMmapt Cucreme 2010“ EOO/[] ine opranusnpa u na nposeae oOyHNeHHs 32 CAEAHNTE
TPYTH ¥ NOJ3BaTeM Ha COPTYyepHOTO pewmeHue, B paMkuTe Ha 3anaya 2.1 u 3anaua 3.4 or
TexnuueckoTo 3anaHue:

¢ [lorpeburencka rpyna 1 — notpeburenn ot 22 obmuuu - llymen, Pasrpan, Jlescky,
Cvenvrenne n Cosomoa u 17 no-manku obwmny — Bennku Ilpecnas, CMsa080,
Kacnmuan, Xwurpuno, Jlosuuua, Camynn, HMcnepux, 3aser, Llap Kanosu, ITopaum,
Hukonon, berene, Mapuua, Kanososo, Xucaps, Ilpumopcko u IlapeBo — 3anaua 3 .4;

¢ [lorpeburencka rpyma 2 - notpeburenn B S5 {(ner) NHNOTHH OOLWMHCKH
LEHTPOBE/TUTOWANKH 32 ChOMpaHe HA OnacHu OUTOBM OTMAABIY, HA TEPHTOPHUSITA HA
Ilymen, Pasrpan, Jlescku, Coreannenue u Cozonon - 3anaua 2.1.

¢ [lloTpednrencka rpyna 3 - urbxnoctHy auua 8 IIVJIOOC - 3anava 3.4

Toit KaTO cHCTeMaTa Iue MMa CHELMANH3MPAHH MOAYAM 33 IPYNM MOTpeduTenH M
AOCTaBYMUK HA MHGOPMALMA 3a morpeOuTeNMTE e OBAAT OPraHM3MPAHH CHEUHAIHH
00y4eHus 32 NIONI3BAHE HA ONPeReNeHH GYHKUMOHATHOCTIL, CbIMIACHO ONPENETEHHUTE ponu,

»~Cmapr Cucreme 2010“ EOOJ] we paspaboru rpadux 1a 06yYeHHATa HA MACTO B 5-
Te obmmHckn aamunnctpaimu u B [IYJOOC, we cbraacyBa aaruTe W IUe NOATOTBM
08y4eHHsATA, KATO OTYHMTA BE3MOXKHOCTHTE M aHFAKUMEHTUTE Ha BbanoxuTesa 3a yyactue Ha
onpenenenuTe cayxurean. 3a uenta, ,Cmapr Cucremc 2010 EOOXR we ornpasu
npeaIokeHne 10 Bu3noxurens, kM KOETO e NPEACTaBU MU (UIAH 3a oOydenue. [InadbT
cnensa na 6vaar ogodpen or Buasokurens.

HsnbaHuTensT we paspabotu obyuuTenHa OporpamMa W HEOOXOOMMUTE OOYHHTENHH
MaTEepHANY, KOWTO LIE PA3MHOXKK W NIpeRocTaBH Ha 00yuaemute. MsnbaHuTenaT noema 3a cpos
CMETKa ¥ OTTOBApA 32 UANOCTHATA IOTHCTHKA NO OPraHH3NpaHe 1 NPOBEXAaHe Ha OOYYEHHATA,
H3nbnHuTensT noeMa v 0Trosaps M3LANO 33 ChABPXKATENHATA CTPaHa Ha 0byueHusTa (Hamp.
obesneyasaHe Ha oOyuuTeny, mporpama, MaTepuany, OOPaTHA BPB3KA W AHKETHA KapTa OT

y4aCTHULHUTE, Ap. ). {
V4

' Z

{

Crp. 176 o1 259

=/ o

BULGARIAN-SWISS COOPERATION PROGRAMME

/— |



_" BULGARIAN-SWISS COOPERATION PROGRAMME <
SbL/ITAPO-LLIBEALLAPCKA NPOTPAMA 3A CHTPYAHUYECTBO Cer

HsnennurenaT we opranusupa u npoaeae odydenusta no 3anaya 2.1 or Texuuueckoro
3a/laHHe, 32 NEPCoHata Ha 5-Te OOLUMHCKN NMUIOTHM LEHTHPA 3a CHOMPaHe U ChbXpaHEHHe Ha
OMACHU OUTOBY OTNAADBIUM, KBISTO L€ CE TECTBA Ch3JaACHATA COPTYEPHA CHCTEMA.

YueOuu MaTepuanu
YyebHuTE MaTepuanM e Ca Ha OBArapcKH €3MK M 1€ CHOBPXKAT MATepUaIn Mo
npeABapUTENHO paspaboTena nporpaMa 3a OOyueHHe.

[penrocTaBeHUTE Ha XaPTHEH HOCUTEN W/UIH B €1€KTpOHHa popma yueOHH MaTepuanu
i€ OTTOBAPAT HA M3UCKBAHHUATA 32 IMyONMYHOCT U HHPOPpMALIMA.

[IpacheTBeH CNUCBLK

[To BpeMe Ha yvyeOHMTE 3aHWMaHMA Ha oDyyasaHure I1I€ C€ TNPEAOCTABAT
TNPEABAPUTENHO TNOANOTBEHHTE PETUCTPALMOHHK QOPMH, B KOHTO T€ L€ MOraT Ja MOMLIHAT
CBOUTE NAHHU ¥ ©XKEAHEBHO Ja 0TOeNnA3BaT NpuchCTBUETO ci. IIpu npoBexnanoTo obyueHue
e ce U3NON3Ba CeMHHAapHA PopMa Ha 00yueHne B KOMOMHALHA ¢ NPAKTHUECKH 3aHATHSA.
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| BULGARIAN-SWISS COOPERATION PROGRAMME ‘
BbrAPO-LUBEALAPCKA NMPOTPAMA 3A CbTPYAHUYECTBO

10.

AHKETHH KapTH
B kpas Ha o0y4eHMETO YYaCTHHMUMTE 1€ NONBABAT AHKETHU KapTH, kouto ,.CMmapr

Cucremc 2010 EQO/ me 0606mu B goxnan. OueHka Ha nposeaeHOTO 00y4ueHHe MOXe 1a ce
U3BbpUIM, Upe3 aHKeTHpaHe Ha oOyuaemure. Ha ouenka Wie MOANENAT: ChABPXKAHHETO U
dopmara Ha 0Oy4EHHETO, NPUAODHTHTE 3HAHUA ¥ YMEHHS, CHCTEMaTa Ha o0yueHHe, CTHNa Ha
NpenoaaBaHe, NOAXOAa Ha NEKTOPA, APOLIECA M CTPYKTYpaTa Ha 00YHEHNETO, NPHAOXKHMOCTTA
HA HaYY€HOTO B MPAKTHKaTa. 3a LUeNTa e ONPENENsT NOKa3aTeNH, H3MePBallH eeKTHBHOCTTA
0T nposefeHUTe OOy4YeHWs (HAOPUMEP CTENeH Ha YAOBJETBOPEHOCT HA YYACTHHULHMTE B
00y4eHHeTOo, NOBUIIABAHE HA KaY€CTBOTO Ha padoTaTa Ha YYACTHULIMTE CAE TIOCEIIEHHE Ha
oByyeHHeTo, HaMaNABaHe Ha A0TycKaHuTe rpeluky, u ap.) ,,Cmapt Cucremc 2010 EOOJ] me
112 TPUIIOKH CHBKYMHOCT OT Pa3JIHUHHE METOAM 32 OLUECHKA.
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1. ITo moe Muenue obydeHuero Oerue:

a) MHOT0O YCMNEHIHO ]
b) nobpo ]
) HE3a10BOJIMTETHO I:J
2. Ifo M0oe MHeHHe NPOILJIXKHTEIHOCTTA Ha 00yyennero Gewme:

a) MHOIO Ab/ra D
b) MHOTO KpaTKa D
c) HOPMaIHa D
3. C orJea 6baem1a AEHHOCT, CBBP3AHA CHC CHCTEMATAa, 00yuenuero Geue:

a) HEHYXHO D
b) HEOOXOANMO D
) MHOTO R0GpO N
4. Crnopea MeH AOMbJIHKHTEAHO CNEABA A2 ¢ BRIOYH B nporpauara Ha oby4ennero

/monsi na Hamumere Bamure npeanoxenus/:
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