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1. Ilepeyenp KOMIETEeHIMI ¢ YKa3aHMeM 3TanoB UX GOpMUPOBAHNUS
B IIpoluecce 0OcBOeHUs 00pa3zoBaTebHON nporpamMmmsl (OII)

B pesynbTare mpoXokKACHHUS MPOU3BOJICTBEHHON (MIPEATUIUIOMHON) MPAKTUKH, KBAIA(DUKAIAH
CHEIHAIMCT M0 MH(POPMAIMOHHBIM cHcTeMaM, oOydarommuecs, B coorBerctBun ¢ ®I'OC CIIO mo
cnenpanbHoctd  09.02.07 MHpopMamuoHHBIE CHCTEMBI H  NPOTPAMMHUpPOBAHHE, IPHKA30M
MunncrepcTBa oOpazoBanust U Hayku P® ot 9 mexabps 2016 roma N 1547 (xkBamuduxanus —
CIICIUAIMCT 110 MH()OPMALMOHHBIM CUCTEMaM), GOPMUPYIOT CICAYIONINE KOMIIETCHIINH), YKa3aHHbIC B
TabIuIe:

Otanbl GopMUPOBaHUS
Kox KOMITIETEHIINH B
KOMITETEHIHHT HaumenoBanue komrereHIuu MIPOLIECCE OCBOEHUS
OIl1
(cemectp)
Pa3pabarbiBaTh TpeOOBaHUS K MPOTPAMMHBIM MOJYJISIM Ha 8
K 2.1 OCHOBE aHanusa ITPOEKTHOU u TEXHUYECKON
JOKYMEHTAIlMHU Ha MpeJMET B3aMMOJICHCTBHUSI KOMIIOHEHT
K 2.2 BeIMONHATE WHTErpanvio MOJyJAEH B IPOTrpaMMHOE 8
obecrnieueHue
BbInonHATE  OTNIAAKY IPOTPaMMHOTO MOYJIsA c 8
IK 2.3 WCIOJIb30BAHMEM  CHEIHATN3UPOBAHHBIX POTPaMMHBIX
CpeACTB
K 2.4 OcymecTBiATh  pa3pabOTKy  TECTOBBIX HAOOpPOB | 8
TECTOBBIX CLIEHApUEB AJIsl IPOrPaMMHOI0 00ecrieyeHusl.
K3.1 Ocy1ecTBisTh PEBBIONPOBAHHE MPOTPAMMHOTO KOJa B 8
COOTBETCTBUHUC TEXHUYECKOH TOKYMEHTalUeH
I1K3.2 BrimonHsaTe mporiecc U3MEpEeHUS XapaKTEPUCTHK 8
KOMIIOHEHT IMPOrpaMMHOI0 MPOJYKTa Ui OIpelesIeHUs
COOTBETCTBUS 3a/IaHHBIM KPUTEPUIM
T1IK3.3 [Ipou3BoIUTH HUCCIIEIOBAaHKE CO3IAHHOTO TPOTPAMMHOTO 8
KOJIa C MCII0JIb30BaHUEM CHEeLUATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEZCTB C LIeJIbIO BBISBICHHS OIIUOOK U
OTKJIOHEHUS OT aJrOPUTMa NPOrPaMMHBIX CPEACTB C
LIEJIbIO BBISIBJICHHSI OLIMOOK M OTKJIOHEHHUs OT aJITOPUTMA
[IpoBOANTE CpPaBHUTENBHBIA aHAIU3 POrPaMMHBIX 8
IK3.4 IPOIYKTOB MCPEIACTB Pa3pabOTKH C LENbIO BBISIBICHUS
HAWIy4Illero perieHus COI'JIACHO KPUTEPUSIM,
OIpeIeNIEHHbIM TEXHUYECKUM 33 JaHUEM
CoOupare  UCXOJHBIE JaHHBIE JUI1  Pa3pabOTKU 8
[IK 5.1 MPOEKTHONH  JOKYMEHTallMM Ha  HMH(QOPMAIMOHHYIO
CUCTEMY
K 5.2 PazpaOaTbiBaTh  NPOEKTHYIO  JIOKYMEHTAlMIO  Ha 8
' pa3paboTKy MH(POPMALMOHHONW CUCTEMBI B COOTBETCTBUU
¢ TpeOOBaHMUSIMHU 3aKa3uMKa
PazpabaTbIiBaTh MOJICUCTEMBI 0€3011acCHOCTH 8
K 5.3 WH(POPMAIIMOHHOM  CHCTEMBI B~ COOTBETCTBHH  C
TEXHUYECKUM 33JaHUEM
[IpousBoauTe pa3zpaboTKy Moayiaed HHGOPMAIMOHHOMN 8
TK'5.4 CHUCTEMBI B COOTBETCTBUH C TEXHUYECKUM 3a/1aHUEM
K 5.5 OcCy1ecTBIATh TECTUPOBAHUE HH(OPMAIIMOHHOMN CUCTEMBI 8
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Kon
KOMIICTCHIIUN

HaunmenoBanue KOMIICTCHLIM

Oransl (OpMHUPOBAHUS
KOMIIETEHIINH B
IPOLIECCE OCBOCHUS
OIl
(cemecTtp)

Ha 3Tare ONBITHON AKCILTyaTalluu ¢ pUKcanuei
BBISIBJIEHHBIX OLUIMOOK KOJUPOBAaHUS B pa3padaTbiBa€MbIX
MOIYJISIX MH(POPMAIIMOHHON CHCTEMBI

IIK 5.6

PazpabaTpIiBaTh TEXHHUECKYIO JOKYMEHTAIUIO HA
HKCIUTYaTaINI0 HHPOPMALIMOHHOM CUCTEMBI

K 5.7

[Ipou3BoUTE OLIEHKY MHPOPMALIMOHHOMN CUCTEMBI JUIs
BBISIBJICHHSI BO3MOKHOCTH €€ MOJICPHU3ALNH

[IK 6.1

PazpabarbiBath TEXHUYECKOE 3aJaHue Ha
COTNIPOBOXCHNE UHGOPMAITMOHHON CHCTEMBI

1K 6.2

BoinmonHATe  McnpaBieHuEe OMIMOOK B
MIPOrpaMMHOM  KOJIe HHPOPMAIIMOHHOW CHUCTEMBI

[IK 6.3

PazpabartbiBath 00ydJaronIyr0 JAOKyMEHTAIHIO
JUTSITIONTb30BaTENeH MH(POPMAIIMOHHON CHCTEMBI

[IK 6.4

OneHuBaTh  Ka4eCTBO u HaJIC)KHOCTh
(hyHKIIMOHUPOBAHUS HHPOPMAITMOHHOMN CHCTEMBI B
COOTBETCTBUU C KPUTEPUSIMU TEXHUUECKOTO 3a/IaHUS

IIK 6.5

OcymiecTBIATH TEXHUYECKOE COTPOBOXKICHUE,
oOHOBiIeHNEe wuBOccTa”HoBieHME naHHBIX MC B
COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM

IIK 7.1

BEISBIATE TEXHHUYECKHE TPOOJIEMBI, BOSHUKAOIITUE B
nporiecce dKCIUTyaTauy 0a3 JaHHBIX U CEPBEPOB

I1IK 7.2

OcCyIecTBIATh aIMUHUCTPUPOBAHHUE OTICITBHBIX
KOMIIOHEHTOB CEPBEPOB

I1K 7.3

dopmupoBath TpeOOBaHUS K KOHPUTYPAIIUHU JTOKATBHBIX
KOMITBIOTEPHBIX CETEH U CEPBEPHOrO 000PYIOBAHHUS,
HEe0OXouMBbIe NIl pabOThI 0a3 JaHHBIX H CEPBEPOB

OK 1

BriOupath crocoObl perieHus 3amad npodeccruoHaaIbHOM
JeSITEITPHOCTH TPUMEHHUTEIIHHO K Pa3JIMYHBIM KOHTEKCTaM

OK 2

Hcnonb30BaTh cOBpeMeHHbIE CPEACTBA MOKMCKA, aHAIN3A U
HMHTEPIpETAINH uHbopManuu, u HHPOPMAILMOHHBIE
TEXHOJIOTHH JJISl BBIIOJHEHUS 3a7ad MpodecCHOHAIbHOM
JeSITeNIbHOCTH

OK 3

[InanupoBaTh u peann30BbIBATH COOCTBEHHOE
npoeccuoHanbHOe u JIMYHOCTHOE pa3BUTHE,
PEANPUHIMATEIbCKYIO JeSITeIbHOCTh B
npodeccuoHanbHOW cdepe, HCHOJIb30BATh 3HAHUS IO
NpaBOBOM M  (PMHAHCOBOM I'PaMOTHOCTH B pPa3IMYHbBIX
KU3HEHHBIX CUTYyalUsX.

OK 4

O¢ddexTrBHO B3aMMozeicTBOBaTH U paboTaTh B
KOJUIEKTHBE U KOMaHJIE

OK'5

OcyllecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAILIUIO
Ha TOCYIAapCTBEHHOM s3blke Poccuiickon denepanuu ¢
Y4E€TOM OCOOCHHOCTEH COIMATBHOTO U KYIHTYPHOTO
KOHTEKCTa

OK 6

[IposiBIIATE  Ipa’kIaHCKO-IIATPUOTHUYECKYIO  IO3ULHUIO,
JEMOHCTPUPOBATE OCO3HAHHOE IIOBEIECHHE HAa OCHOBE
TPaAMLIMOHHBIX POCCUMCKUX JyXOBHO-HPAaBCTBEHHBIX
LICHHOCTEH, B TOM YHUCJIE C Y4E€TOM TIapMOHM3ALUHU
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Oransl (OpMHUPOBAHUS
Kox KOMIIETEHIINH B
B — HaumenoBanue komrereHIuu IIPOLIECCE OCBOEHUS
OIl1
(cemecTtp)
MEXHAIMOHAJbHBIX M MEXKPEJIUTHO3HbIX OTHOILIEHUH,
MIPUMEHSATD CTaHJ1apThl AHTUKOPPYILMOHHOTO
MIOBEJACHHUSI.
CopeiicTBOBAaTh COXPAaHEHUIO OKpY’Karolell cpepl, 8
OK 7 pecypcocOepexenuto, 3(dexkTuBHO eHCTBOBATH B
Ype3BbIUAHBIX CUTYalUsIX
Wcnonb3oBath cpenctBa (U3NYECKOM KyIbTYpbl s 8
OK 8 COXPAHEHHUS U YKPEIUIEHUS 30POBbs B
OK 9 [Tonws30BaThCs MpodecCHOHATBFHOM TOKYMEHTaIuel Ha 8
roCcy/IapcCTBEHHOM U HHOCTPAHHOM SI3bIKaX
2. CueHapum BbINOJHEHUS 3aJaHUM
No Twun 3amanns [TocnenoBaTenbHOCTH AEHCTBUI IPU BBITTOJTHEHUH
n/m 3aJaHus
1. 3aganus 3aKpbITOr0 THIIA
1.1 | 3aganue 3akpbIToro Tuna Ha | 1. BHUMaTensHO MpoOYNTATh TEKCT 3aJaHUs M TIOHATH, YTO

YCTaAaHOBJICHHUE COOTBECTCTBUA

B KaUeCTBE OTBETA OKUIAIOTCS Maphl JIEMEHTOB.
2. BaumarenpHO mpounTaTh 00a CHHMCKA: CHOUCOK | —
BOIPOCHI, YTBEPKACHHUA, (DAKThI, TOHATUSA U T.J.; CHUCOK
2 — yTBEPXKICHUS, CBOMCTBA OOBEKTOB U T.]I.

3. ComnocTaBuUTh JJIEMEHTHl CIHCKa | C 3JIeMEHTaMu
cnucka 2, copMUPOBATH MapPhI AIEMEHTOB.

4. 3anucaTh nonapHo OYKBbI U HUGPHI (B 3aBUCIMOCTH OT
3aJlaHus ) BApUaHTOB OTBeTa (Hanmpumep, Al wim b4).

1.2

3aI[aHI/Ie 3aKpPbITOI'O THUIIA HA
YCTAaHOBJICHUC
IIoCIacaA0BaTCIbHOCTH

1. BHUMaTebHO MTPOYHTATh TEKCT 33JJaHUS U TIOHATH, YTO
B KayeCTBE OTBETa OXHUJAACTCS TOCIEIOBATEIBHOCTD
AJIEMEHTOB.

2. BHHMAaTENBHO TPOYUTATH MPEIIOKCHHBIC BAPHAHTHI
OTBETA.

3. TlocTpouTh BEpHYH  IOCIEAOBATEILHOCTh W3
NPE/JIO’KEHHBIX JIEMEHTOB.

4. 3anucate OykBBI/LIUQPHI (B 3aBUCIMOCTH OT 3aJ[aHMUSI)
BapUaHTOB OTBETa B HYXXHOW IOCJICAOBATEILHOCTH 0€3
npoOesioB U 3HAKOB mpenuHaHus (Hampumep, bBBA wummn
135).

2. 3agaHus OTKPBHITOI0 THIIA

2.1

3a,Z[aHI/Ie OTKPBITOT'O THIIA C
KpaTKUM OTBECTOM

1. BHMMaTenpHO IPOYUTATH TEKCT 3aJaHUs U IOHATH CYTh
BOIIPOCA.

2. IIpoymats KpaTKui OTBET.

3. 3anucarb OTBET B BHUJE CJIOBA, CIOBOCOYETAHUS WIIU
4HCIIa.

4. B ciaydyae pacueTHOH 3ajadM, 3alncaTh OTBET B BHUJE
4HCIIA.

2.2

3aiaHue OTKPBITOrO THUIIA C
pPa3BEpPHYTHIM OTBETOM

1. BHMMaTenpHO MPOYUTATH TEKCT 3aJaHUsl U IOHATH CYTh
BOIIPOCA.
2. IlpoiymMats JOTMKY U NOJHOTY OTBETA.

5




n/n

3aJaHuA

Tun 3aganusa [TocnenoBaTenbHOCTh IEUCTBUM ITPU BBIIOJIHEHUHU

(bopMyYIHPOBKH.

OTBCT.

3. 3anMcarth OTBET, HCIOJB3YSl UYETKUE KOMIIAKTHbIE

4. B cinydae pacueTHOW 3ajaud, 3amucaTh peHICHUE U

3. 3aganuss KOMOMHMPOBAHHOIO THIIA

3.1

BCpPHOTO OTBCTA n3 | IPCAJIOKCHHBIX BAPUAHTOB.

000CHOBaHMEM BbIOOpa OTBETA.

BapuaHTa OTBCTA.

OTBECTA.

3aI[aHI/Ie KOM6I/IHI/Ip0BaHHOFO 1. BuumarenpHO MpoYnTaTh TCKCT 3aAaHWs U IIOHATD, YTO
THIIA C BI)I60pOM OJHOIro | B Ka4y€CTBC€ OTBCTA OXHMAACTCA TOJIBKO OJWUH U3

MMPCAJIOKCHHBIX u | 2. BaumarenbHo IpoYrTaTh HNPCIAJIOKCHHBIC BapUAHTHI

3. BoiOpaTh 0/1uH O0TBET, HauboJiee BEPHBIIL.
4. 3anucarh TOJBKO HOMep (WM OYKBY) BBIOPAaHHOTO

5. 3amucate aprymMeHTbl, OOOCHOBBIBAIOUINE BHIOOP

3.2

BCPHBIX OTBETOB H3 | MIPCAJTOXKCHHBIX BAPUAHTOB.

o0ocHOBaHMEM BbIOOpa OTBeTA.

BAapHMaHTOB OTBECTA.

OTBCTOB.

3alIaHI/Ie KOM6I/IHI/IpOBaHHOFO 1. BanmarensHO MpoYnTaTh TCKCT 3aaHU U IIOHATD, YTO
THIIA C BBI60pOM HECKOJIbKHUX | B Ka4deCTBE OTBETAa OXKHNAAcTCA

HECKOJIBKO us3

MMPCATTOKCHHBIX " | 2. BanMarensHO IpoYnTaTh MNPCIAIOKCHHBIC BapHUAHTBI

3. BriOpaTh HECKOIBKO OTBETOB, HAMOOJIEE BEPHBIX.
4. 3anucaTh TOJIbKO HOMepa (MM OYKBBI) BBIOPAHHBIX

5. 3amumcaTh aprymMeHThl, OOOCHOBBIBAIOIIHE BBHIOOP

3. CucreMa OLICHUBAHUSA BBINMOJTHEHHUS 3aaAHUM

n/a

Vkazanus 1o OLICHUBAaHUIO

XapakTepucTuka
MPaBUIBHOCTH
OTBETa

1. 3ajaHus 3aKPHITOr0 TUIA

11

3a,Z[aHI/Ie 3aKPLITOT'O TUIIAa HAa YCTAHOBJICHUC COOTBCTCTBUSA CUUTACTCSA
BCEPHBIM, CCJIM NNPABUJIbBHO YCTAHOBJICHBI BCC COOTBCTCTBUMA (HOSI/II_[I/II/I
U3 OJHOI'O CTOJ'I6I_[a BCPHO COITIOCTABJICHBI C ITO3UIUAMHA ,I[pyTOl"O).

«BEpHOY /
KHEBEPHOY

1.2 | 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE IOCIIEJOBATEILHOCTH «BEPHO» /
cuuTaeTcs BEPHBIM, eciu IPaBUIIBHO yKa3aHa BCS «HEBEPHOY»
MIOCJIEI0BATEIbHOCTD LUPD.

2. 3a1aHus OTKPBITOr0 THIA

2.1 | 3amaHMe OTKPBITOTO THUIA C KPAaTKUM OTBETOM OILIEHUBAETCsS IO «BEPHO» /
cienytomuM kputepusim: 1) IlpaBunbHOCTE OTBeTa (OTCYTCTBUE «HEBEPHO»
(bakTHUeCKUX M rpaMMaTH4ecKux omnook). 2). ComnocTaBUMOCTh €
STAJIOHHBIM OTBETOM B CJIy4ae pacyeTHOM 3aJauH.

2.2 | 3amaHue OTKPBITOrO TUMA C Pa3BEPHYTHIM OTBETOM OIICHHMBAETCS IO «BEPHO» /

cnenyromuM kputepusim. 1) [lpaBunbHOCT, OTBeTa (OTCYTCTBHE
¢daktuyeckux omubok). 2) IlomHoTa oTBeTa (packpbiTHEe OO0BEMa
UCMOJIb3YeMbIX TOHATHI). 3) OOOCHOBAaHHOCTH OTBETa (HAJIHUKE
aprymenToB). 4) Jloruka wu3nOokeHWs ~oOTBeTa  (FpaMOTHAs
MOCJIEIOBATENFHOCTD U3JIaraeMoro Matepuana). 5. ConocTaBUMOCTb €
ATAJIOHHBIM OTBETOM.

«HCBCPHO»




Ne VYkazaHus 110 OLICHUBAHUIO XapakTepucTuka
/o [IPaBUJIBHOCTH
OTBETA
3. 3apanuss KOMOMHMPOBAHHOIO THIIA
3.1 | 3amanne KOMOWHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO «BEPHO» /
OTBETa M3 MPEUIOKEHHBIX ¢ 000CHOBAaHHEM BBIOOPA OTBETA CUUTAETCS «HEBEPHO»
BEpHBIM, €CIIM TPAaBWIBHO YKa3zaHa mu¢ppa (OykBa) W INPHUBEICHBI
KOPPEKTHbIE apryMEHTbI, UCIIOJIb3YEMbIE IPU BHIOOPE OTBETA
3.2 | 3amane KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM  HECKOJIBKHX «BEPHOY» /
BApMAHTOB OTBETa W3 NPEIIOKEHHBIX C OOOCHOBaHMEM BBIOOpA «HEBEPHO»
OTBETOB CUMTAETCS BEPHBIM, €CIM MPAaBWIHHO YyKa3aHbl LUDPHI
(OyxBbI) ¥ TIpUBEIEHBI KOPPEKTHBIE apryMEHThI, UCIOJIb3yeMble MpU
BBIOOpE OTBETA.
4. OnucaHue J0NOJHUTEIbHBIX MATEPUAJIOB H 000PY10BaHUS,
H606XOI[I/IMBIX AJIA BBIIMOJTHCHUHA 33}]aHI/Iﬁ
I[J'IH BBITIOJTHCEHMU I 3a11aH1/1171 JOIIOJTHUTCIIbHBIC MATCPHAJIbI U 060py210BaHI/IC
TpeOyroTCS.

HEC



5. 3axanus i IPOBEPKH YPOBHA C(POPMHUPOBAHHOCTH KOMIETEHUMIA ¢ YKa3aHMEM THIIA 3aJaHU
(c KTHYaAMH K OLIEHMBAHMIO 32 JaAHNU)

Howmep
DopMyJIUPOBKA 3aJaHUS Tun 3aganus Kirou x onieHuBaHuo 3a1aHus
3a1aHUs
IIK 2.1. Pazpa6aTbiBaTh TpeGOBaHMS K NPOrPAMMHBIM MOAYJISIM HA OCHOBE AHAJIN3a MPOEKTHON M TEXHUYECK

B3alMOJIEHCTBUA KOMIIOHEHT

ol AOKYMCHTAUUU HA NIPpeaAMET

Ycemanosume coomeemcemesue medxircoy munamu npoeKmHoU U mexHuyecKo
OOKYMeHmMayuy U ux OCHOBHbIM HA3HAYEHUEeM Npu paspabomke mpedosanuil K
NPOSPAMMHBIM MOOYJIAM.

A) Texanueckoe 3aganue (T3)

b) ApxutekTypHas cxema CUCTEMBI

B) Cnemuduxanus uatepderico (APl Contract)

I') IMonw3oBarenbekue crienapun (User Stories / Use Cases)

1) OnuchIBaeT BHEIIHUE B3aUMOICHCTBHS MOIY/Is: GOpPMAThI TaHHBIX,
METO/Ibl, KOJIbl OTBETOB; CIYKUT OCHOBOM U1 pa3pabOTKU KOHHEKTOPOB.

2) duKCHUPYET LEH, TPaHuIIbl, (HYHKIIHOHAIBHBIEC U He(YHKIIMOHAIBHBIE TPE
DOBAaHMS K CHCTEME/MOTYJIIO; SIBJSIETCST 0a3UCOM TS TUTAaHUPOBAHUS padoT.

3) Ioka3bIBaeT CTPYKTYPY U CBSA3U KOMIIOHCHTOB, CJIOU CHUCTEMbI, TEXHOJIOTH
HEeCKHE pelleHus; TOMOTaeT ONpPeeNIuTh TOUKH HHTETpallui U 3aBUCMOCTH.
4) Orpaxaet MOTPeOHOCTH TOJIb30BATEIS, CLIEHAPHH PAOOThI C CHCTEMOI; UC
Tonb3yercs i GopmMynupoBaHus GYHKIIMOHATIBHBIX TPEOOBAHUM K MOIYIISAM
5) OnuchIBaeT BHYTPEHHHE B3aUMOICHCTBHSI MOTYJIS

3amanue 3aKphITOro
THUIIA HA
YCTaHOBJICHHE
COOTBCTCTBUA

A2B3Bl1T4

Yemanosume npasunvryto nociedosamenvHocms Oelicmeull npu pazpadoomxe
mpebosanuli K npocpamMmHOMy MOOYIIO HA OCHOBE AHAIU3A NPOEKMHOU OOKY
MeHmayuu.

A) Boaenuts nunTepgeiics B3auMoecTBUS MOIYIIS ¢ APYTUMH KOMIIOHEHTA
MU CHUCTEMBI

b) ChopmupoBaTh criucok (pyHKIMOHATBHBIX U HEPYHKIIMOHAIBHBIX TpeOOoBa
HUM K MOZYJIIO

B) M3yunTh apXUTEKTYpHYIO CXEMY CUCTEMBI U KOHTEKCT MO

I') [Ipoananu3upoBaTh CIICHAPUU HCIOIBb30BaHus (USe Cases) u Ou3Hec-TpaBH
na

J1) ITpoBepuTh COTIaCOBAaHHOCTH TpeOOBaHUH C 0011l apXUTEKTYpOil U orpa

3a,I[aHI/Ie 3aKpPBITOI'O
THUIIA HAa
YCTAHOBJICHHUC
oCJICa0BAaTCIIBHOCT
u

BIABJl
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HUYCHUSAMM ITPOCKTA

IIpouumaiime ycnosue u vibepume 00UH EPHbIU OMBEM U3 NPEOTONCEHHBIX 8
apuanmos, 0bocHylime c80l 8blOOP, ONUPAACH HA JTO2UKY PaA3paAOOMKU
mpebo8anuli K npOcpamMMHbIM MOOVIAM.!
Ycnosue
Bam HeoOxoauMo pazpaboTaTh TpeOOBAHHS K MOYJIIO aBTOPU3ALIUH IS BEO-
MIPUIIOKEHHUS. B MpOEKTHON TOKyMEHTAIIUN YKa3aHbI:
1IeTTb MOIYJIsI: 00€CTIEUNTh BXO/ TOJIb30BATEINIEH T10 JIOTUHY U MapOJIIo;
WHTETpaIs C CYIIECTBYIONIEH CHCTEMOM yIpaBIIEHUS MOJIb30BATEISIMU;
TpeboBaHUE K 0€30MTaCHOCTH: TTAPOJIM XPAHATCS B 3alTU(POBAHHOM BHUJIE.
B TexHn4eckoil JOKyMEHTAllUX OMTUCAHBbI:
API cuctems! ynpasieHus mojs3oBareasiMu (Meroasl getUser, createUser);
dopmar nepeaaBaembix gaHHbIX (JSON);
UCIIOJIb3yeMble anropuT™Msl mmdposanus (BCrypt).
Kaxoit n3 HmkenpuBeIEHHBIX TYHKTOB 0053aTENIBHO JOJKEH BOWUTH B CIIEIN
(dukaruio TpedoBaHUI K MOIYIIIO aBTOPU3AIIAH ?

1. Mopaynp noJKeH MOAIEPKUBATh BXOJI Yepe3 COLMalIbHbIE CETH
(Google, Facebook)

2. Mopynb nomkeH BeI3bIBaTh MeTo getUser ¢ mepenaueit joruHa u
3amu¢pPOBaHHOTO MapoJIs, 0XKUAaTh OTBET B hopmare JSSON

3. Hurepdeiic Moayns A0JKEH OBITh BBHIITOJTHEH B TEMHOM IIBETOBOM
ramme

4. Monyns gomxeH padbotats ObicTpee 100 Mc Ha m000M cepBepe

3anaHue
KOMOMHHPOBAHHOIO
THUIIA C BBIOOpOM
OJIHOTO BEPHOT'O
OTBETA U3
MPEUTOKESHHBIX
000CHOBaHHUEM
BBIOOpA

2
O0ocHOBaHMe: TpeOOBAaHUE K BBI3OBY
getUser ¢ 3amudpoBaHHBIM TTApOJIEM U OKHJIA
HueM JSON-0TBeTa KOHKPETHU3UPYET B3aUMOJIC
MCTBUE MOJYJIA C CYIIECTBYIOIIEH CUCTEMOU U
oOecTieynBaeT BHITIOJTHEHHE MTPOSKTHBIX IEJIEH.

Buvibepume 6ce eeprvie omeemvl u3 npedsiodceHHbIX 6apuUanmos, 06ocuyime
ceoul

8b100p, ONUPAACH HA NPUHYUNBL AHATUZA NPOEKMHOU U MEXHUYECKOU OOKYMEH
mayuu npu paspabomre mpebosanuii:

Ycnosue

Be1 pazpabatbiBaeTe TpeGOBaHUS K MOIYIIO SKcropTa JaHHbIX A1 CRM-cuc
TEMBI.

B npoekTHO# T0KyMEHTaluu yKa3aHo:

MOJ1yJIb JIOJKEH BBITPYKaTh JIaHHBIE O KJIMeHTaxX B ¢popmare CSV;

BBITPY3Ka 3aITyCKAeTCs MO PACIUCAHUIO (pa3 B CYTKU) WU BPYUYHYIO;

JaHHbIE TOJDKHBI BKItovath: |D kimenra, nms, tenedon, email, naty mocnenn
€ro KOHTAKTa.

3agaHus
KOMOWHHUPOBAHHOTO
THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

234

OO0ocHoBaHMe: BapHaHT 2 CIEAYET U3
TEXHUYECKOH JIOKYMEHTAIIUU: JIJIS TIOJTyYCHHS
JTAHHBIX HY)KHO HCII0JIb30BaTh CYIIECTBYIOIIL
ee API /api/clients. Dto cBsA3bIBaET MOIYIb C
UH(PPACTPYKTYPOU CUCTEMBIL.

Bapuant 3 onupaetcst Ha TEXHUYECKUE OTPaH
nueHus cepsepa (50 MB).

BapuaHTt 4 koHKpeTH3UpYyeT MPOEKTHOE TPeOO
BaHHE O COCTaBE JIAHHBIX: YKa3aHbl TOYHBIE H
a3BaHus cToi610B B CSV, 4TO BasKHO IJIS COB

MCCTHUMOCTHU C APpYIT'MMU CUCTCMAMU.




B TexHuyeckoi JTOKyMEHTAIUU OIIUCAHBI:
API st monyuenust aHHbIX 0 KineHTax (/api/clients);
OTpaHUYEHUS CepBepa: MaKCUMaJIbHbIN pa3mep ¢aitna — 50 MB;
JOCTYIHbBIC OnbmuoTeku s redepaiuun CSV (Hanpumep, CSV-Writer).
Kakue u3 HWKENPUBEIEHHBIX MyHKTOB 0053aTEIbHO BKIIIOYUTH B CHICHU(PHKA
110 TpeOOBAaHUH K MOTy0?

1) Monynb H0DKeH NOIep)KUBaTh dkcnoptT B popmarsl PDF u Excel

2) Monynb nomkeH Bbi3biBaTh AP /api/clients mis nomy4deHus: TaHHBIX O
KJIMEHTax

3) ®aiin CSV He nomxkeH npesbiniate 50 MB; npu npeBbIeHun —
pa3OuBaTh Ha YaCTH

4) B CSV-(aiine momkHbl prcyTcTBOBaTh cTo101B!: Client_id, name, ph
one, email, last_contact_date

Jlononanume onpedenenue no cmvicy, Haneyamatime CMpoOYHbIMU OYKEAMU.
[IpoBepka MomaroBoro BHIMOJIHEHHS IPOTrPAMMBI, Ha3bIBACTCA. . . .. ..

3agaHus OTKPBITOTO
THTIA C KPAaTKUM
OTBETOM

TpacCUpPOBKa

IIK 2.2.BbInOJHATH HHTErPAIMI0 MOYJIEH B POrPaAMMHOe o0ecriedeHue

Coomnecume uncmpymenmsl U mexHOJI02ULU C UX OCHOBHOU (YHKYUell npu uH
mezpayuu Mooyel.

A) REST API

b) RabbitMQ / Kafka

B) OpenAPI (Swagger)

I') Docker

1) Onwucanue u rokymMeHTHpoBanue uHtepdeiico API, yrporienue paspadbor
KU KIIMEHTOB M TECTOB

2) AcMHXpOHHAs mepeaada COOOIIeHHH MEX Ty MOIYJISIMU ¢ Oydepu3anueii u
rapaHTUPOBAHHOW JIOCTABKOU

3) MOHUTOPHHT TPOU3BOAUTEIBHOCTH M COCTOSHHS HHTETPAIIMOHHBIX TPOLIE
CCOB (METPHKH, TpadyKH, aIepThl)

4) CraHgapTHbIil cIOCOO CHHXPOHHOTO 0OMeHa JaHHbIMU yepe3 HTTP-3ampo
col (GET, POST)

5) VnakoBka u pa3BEépPThIBAHHE UHTETPAIMOHHBIX KOMIIOHEHTOB B BOCIIPOU3B
OJIUMOM cpefie, IPOIIEHUE JCTUIOs

3agaHue 3aKphITOTO
THIIA Ha
YCTaHOBJICHUE
COOTBETCTBHUS

A4B2B1T5 3

Yemanosume npasunvhyito nociedosamensHocmy Oelicmeull npu uHmezpayuu
HO8020 MOOYIAL 8 CYUeCMBYIOUYI0 NPOZPAMMHYIO CUCTEMY:

3aI[aHI/IC 3aKPBITOTO
THUIIAa Ha

BJIBAT

10




A) BpINOIHUTH TECTUPOBAHNUE UHTETPUPOBAHHOIO MOYJISl HA COOTBETCTBUE YCTaHOBJICHHUE
(GYHKIMOHATIBHBIM TPEOOBAHHSIM. IIOCJIEZIOBATEIBHOCT

b) [Ipoananu3upoBaTh apXUTEKTYPY CUCTEMBI U ONPEAETUTH TOUKU BCTPAUBA u

HUS MOJYJIS.

B) Buenputb Mofyinb B cpeny pa3pabOTKU U HACTPOUTH €TI0 B3aUMOJIEHCTBHE

C COCEJHUMH KOMIIOHEHTAMH.

I') 3apukcupoBarh pe3yabTaT MHTETPALIMU B CUCTEME KOHTPOJISI BEPCUH.

J1) lloaroToBUTH OKpYXE€HUE (3aBUCUMOCTH, KOH(UTYpalluK, TECTOBBIE

JTAaHHbIE) JIJIs1 MHTErpalliu.

Buvibepume 00un npasunvhviii omeem u3 4emulpéx apuanmos u 000CHylme 3ananue 2
€801l 8b1OOP, ONUPASACH HA JIO2UKY UHMeSPayuu MOOYel.: KOMOMHUpPOBaHHOrO | O0OCHOBaHMe: MIPEXKIE YEM MOKIIOUATh

Ycnosue
Bb1 unTerpHipyeTe HOBBIM MOAYIb pacuéTa CKUA0K B yKe paboTaroliee HHTEp

THIIa ¢ BBIOOPOM
OJTHOTO BEPHOTO

MOJYJb, HAJ0 TIOHATh, KaK OH
B3aUMOJICHCTBYET C CUCTEMOM: Kakue

HeT-Mara3uH. MoJIyJib TOTOB, HO TIOKa HE TIOJIKITIOYEH K OCHOBHOM CHCTEME. OTBETA W3 JaHHBIC €My HY)KHBI (HalpuMmep, KOp3uHa, cTa
UTto B mepByIo o4yepenib HY)KHO clieiaTh, YTOOBI HAYaTh HHTETPAITAIO? NPEUTOKEHHBIX U | TYC MoJIb30BaTelns), B kakoMm popmare (JSON,
1) Cpasy 3anyCTHUTh MOY/Ib B IPOJIAKIITH, YTOOI TPOBEPUTH, KAK OH 000CHOBaHHEM 0OBEKTHI), YTO OH BO3BpaIIaeT (pa3Mep CKUJ
paboTtaet BBIOOpA KH, POMOKO/). be3 aToro Henb3st mpaBUIHLHO
2) W3y4uTh MOKYMEHTAIMIO: KaKHe JaHHBIC MOJIYJIb KIET HA BXOJE U HACTPOUTH OOMEH TaHHBIMH.
qTO OTHAET HA BBIXOJE
3) Vaanuth cTapblii KO pacuéra CKHIOK, HE ITPOBEPSsist HOBBIM MOIYITh
4) TlompocuTh KOJUIET yraiaTh, Kak MOKI0YaTh MOIYJb, U CCIATh 10
UX COBETaM
Buvibepume 6ce eeprvie omseemobl U3z NPeOIONCEHHIX BAPUAHIOE, 0OOCHYUIME 3amanus 24
€601 8b100p, ONUPAACH HA KIH0Uesble 9MAanbvl U NPUHYUNBL UHMe2payuU KoMOuHUpoBaHHOTO | QO00CHOBaHMe: BapuaHT 2. 0€3 MOHUMAaHUS

Mooynell:
YcnoBue
Bbl unTerpHpyeTe HOBBIM MOAYIb TeHEpalluu OTYETOB B cyliecTByomyo CR
M-cuctemy. Moyab TOTOB Kak OT/IETbHBIN KOMIIOHEHT, HO €Ilé HE CBSI3aH C
OCHOBHOM CHCTEMOI
Kakwue nBa neiicTBust HEOOXOAMMO BBITIOJIHHUTH B MEPBYIO OYepelb, YUTOOBI HaY
aTh MPOIECC UHTETPAIUU?

1) Cpasy pa3BepHyTh MOYJIb Ha OOCBOM CEpBEPE U MPOBEPUTH pabOTy B
pEAbHBIX YCIOBUSAX

2) Uzyuuth APl CRM-cucTembl M TOUYKH HHTETpaliuy (Kakue JaHHbIC U B
KakoM (popmarte HY)KHO TepeaaBaTh)

THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB M3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

APl u popmMaToB JaHHBIX HEBO3MOYKHO TIPABU
JbHO HACTPOUTHh 0OMEH HH(pOopMaIue MexIy
moayneM u CRM. Dto dynnameHT unrerpai
un. Bapuanr 4 oGecrnieunBaeT 6€30MaCHOCTb:
TECTOBAas cpefia MO3BOJISIET OTIIAXKUBATh
B3anMo/ieiicTBue 0e3 pucka ans padboueit
CUCTEMBI.

11




3) VYnpanuth cTapbiii MOIYJb OTUETOB, YTOOBI H30EKATh KOH(IMKTOB
4) TloarotoBuTh TECTOBYIO cpeay (Sandbox), riae MoskHO Oe301macHO
MIPOBEPATH B3aUMOICHCTBUE MOIYIICH

10

Lononnume onpedenenue no cmviciy, Hanewamatime CMpOYHLIMU OYKEAMU.
Kak Ha3piBaeTcs apXuTeKTypa HHPOPMALIMOHHON CUCTEMBI, B KOTOPOi
CHCTEMa COCTOUT U3 HaOOpa reTepOreHHbIX CIa00CBI3aHHBIX KOMIIOHEHTOB
(cepBucoB)?

3aiaHusl OTKPHITOIO
TUIIA C KPATKUM
OTBETOM

CEpBHC OPUEHTHPOBAHHAS aAPXUTEKTypa

IIK 2.3.BuInoaHsATh OTJAIKY MporpamMmmMHOro MOAYJIsA C HCITOJB30BAHUEM CIICHUAJTUIUPOBAHHBIX IPOrPaMMHBIX CPEJIACTB

11

Yemanosume coomeemcemaue medxncoy cneyuanu3upo8anHblMu nPoepamMMHbIM
u cpedcmeamu (UHCMpYyMeHmamu) omaaoku U OCHOBHLIMU (DYHKYUAMU, KOMO

pble OHU BbINOTHAIOM.

A) Otmaquuk (debugger, nanpumep GDB, Visual Studio Debugger)

b) Ipodumuposmruk (profiler, nanpumep Valgrind, Perf)

B) Cucrema xoutposs Bepcwii (Git)

I') Jlorrep/cucrema noruposanus (Hanpumep, Log4j, Python logging)

1) ITo3BoJIsIET MOMIATOBO BBITIOJIHATH KOJI, yCTAHABIMBATH TOYKH OCTAHOBA, TI
pOCMaTpUBaTh U U3MEHSITH 3HAYCHHS IEPEMEHHBIX B PEaTbHOM BPEMECHHU

2) CoOupaet 1aHHBIE O BPEMEHH BBINIOJIHEHUS (QYHKIIUH, TOTPEOICHUN TTaMsI
i 1 LI1, momMoraer HaXoUTh «y3KHE MECTay» MPOU3BOIUTEIBHOCTH

3) ®ukcupyeT XPOHOJOTHIO H3MEHEHUI KOJ1a, TO3BOJIICT CPABHUBATH BEPCHU
OTKATBhIBATHCS K MPEABLIYIIUM COCTOSIHUSIM IPH OITHOKaX

4) 3amuceIBaeT COOBITHS U COOOIIEHHUs O paboTe MPOrpaMMbI B (aii uim
MOTOK, IOMOTaeT aHAJTM3UPOBATh MOBEIICHUE IPUIIOKCHUS TIOCIIC
BBITIOJTHCHUS

3amanue 3aKphITOro
THUIIAQ HaA
YCTaHOBJICHHE
COOTBCTCTBUA

Al B2B3T14

12

Vemanosume npasunviyio nociedosamenbHocms 0etucmsutl npu OmaaoKe np
02PAMMHO20 MOOYIISL ¢ nomMowwlo omaadyuka (nanpumep, GDB, Visual Studio
Debugger). Pacnonoscume wazu om nawanbho2o K 3a6epuiaiouemy:.

A) YcranoBuTh TOUKH ocTaHoBa (breakpoints) B kiIto4eBbIX yuaacTkax Koa.
B) 3amycTuTh mporpaMmy B pe:KUME OTIIaIKH.

B) [Ipoananu3upoBath 3HAUYCHHUS TIEPEMEHHBIX U COCTOSIHHE CTEKa BBI30BOB B
MOMEHT OCTaHOBA.

') BHecTH ucnpaBieHus B KO/ Ha OCHOBE BBISIBIICHHBIX OIIHOOK.

J1) IToBTOpUTH OTIIAAKY /7Sl IPOBEPKU UCTIPABICHUH.

E) ChopmynupoBaTh rHIOTE3Y O MPUYUHE OIIMOKH HA OCHOBE CHMIITOMOB.

3a,I[aHI/Ie 3aKpPBITOI'O
THUIIA HAa
YCTAHOBJICHHUC
oCJICa0BAaTCIIBHOCT
u

EBABI I

12




13

Bvibepume 00un npasunibHblil omeem u3 4emulpéx 6apuanmos u 060cHyime
€801l 8b100P, CCHINAACL HA UCNONIL308AHUE OMIAOOYHBIX UHCIPYMEHMOS.
Ycnosue

Br1 pazpabateiBaete BeO-npuiioxkenue. B 6paysepe nossisieTcst ommnoka: «Un

3ananue
KOMOMHHPOBAHHOI'O
THUIIA C BEIOOpOM
OJIHOTO BEPHOT'O

1

O6ocHoBanme: DevTools, 3To crieranu3upo
BaHHBII HHCTPYMEHT JJIs OTJIa/IK1 BEO-KOa.
Touka ocTaHOBA TMTO3BOJIUT «3aMOPO3HUTHY BB

caught TypeError: Cannot read property ‘length’ of undefined». Omubxka yka oTBeTa U3 MOJTHCHHUE TIPOTPaMMBI ITPSIMO TIePE]T
3BIBACT HA CTPOKY C IPOBEPKOH JJTMHBI MaCCHBA. NPEUIOKEHHBIX U OIIMOKOHN M IIOCMOTPETh, YEMY paBHa IepeMe
Kax srydiiie Bcero BeISICHUTB, TOYEMY TiepeMeHHast okaszaiack undefined? 000CHOBaHHEM HHas B 9TOT MOMEHT. JTO TOYHO TIOKaXET, OT
1) Orxkpeite DevTools B Opaysepe, nocraButh Touky ocraHoBa (breakpoi BhIOOpA Kyna 6epércs undefined
nt) mepex npoOJIEMHO# CTPOKOH U TIOCMOTPETH 3HAYCHHE TIEPEMEHHOMN
2) VYnanuth CTPOKY C MPOBEPKOH UTMHBI BAPYT Oe3 Heé BcE 3apaboTaet
3) Tlepesarpy3uTh CTpaHUILy U HAJCATHCS, YTO OMIHOKA OOJIbINE HE TIOBTO
puTcs
4) Hamucats B yaT noJiepkku Opaysepa: «Y MeHs omuoKa, moMoruTe!»
14 Buvibepume 6ce seprble omeemvl U3z NPeonNoHCeHHbIX 8APUAHMO8, 0OOCHYlIme 3amanus 12
€601 8bIOOP, CCHLIAACH HA MEMOObL OMIAOKY U UHCIPYMEHMbl AHAIU3A KoOa: | KOMOMHUPOBaHHOTO | O0OCHOBaHUe: BapuaHT 1 O3BOJISIET
Ycnosue THUIIA C BBIOOpOM B HHTEPAKTUBHOM PEKHUME KOHTPOJIHPOBATh
Be1 mumere nporpammy Ha Python, kotopas 06pabaTbiBaeT CIIMCOK YMCET M B | HECKOJIBKHUX BEPHBIX | BBINOJHEHHE KOJIA: OCTAaHABIMBATH €TI0 Ha
BIUMCIISIET UX cpefHee 3HaueHue. [Ipu 3amycke ¢ onpenenéHHbIM HabopoM f1a OTBETOB U3 HY>KHBIX CTPOKaxX, CMOTPETh 3HAYCHUS IEpEM
HHBIX IIpOrpaMMa BbIIaET HEBEPHBIH pe3ynbTaT. Bel mogo3peBaere, uTo omub | MPEATIOKEHHBIX U | €HHBIX, CJIEIUTh 32 XOJIOM LIMKJIA.
Ka B JIOTUKE LIMKJIA UJIK B pacuéTax. 000CHOBaHHEM Bapuant 2 npoctoii u 3pPpekTUBHBII METOA
Kakwue nBa neiicTBusi HOMOTYT BaM HalTH U UCIPABUTH OLIUOKY? BbIOOpa JIOTTUPOBAHUS: BBIBOJ] 3HAYCHHUN Ha KaXkI0M
1) 3amyctuTth IporpamMmy B oTiaauuke (Hampumep, B PyCharm wau VS mare IUKjiIa MOMOTaeT YBUJIETh, TI¢ HMEHHO
Code), yctaHOBUTH TOYKY OCTAHOBA BHYTPH [UKJIA U MOIMIArOBO MPOCIEAUTh MIPOUCXOUT OTKJIOHEHHE OT 0KHUAeMOT0
M3MEHEHHE NIEPEMEHHBIX MOBE/ICHUS.
2) o6aBuTh Print-BpIBOIbI BHYTPH IMKJIA, YTOOBI OTOOpaXkaTh
TEKylllee 3HAYeHHUE DJIEMEHTA U MPOMEKYTOUHBIH PE3yabTaT CyMMBI
3) YaanuTh HUKIT U TIEPENUcaTh JOTHKY C UCIOJIb30BaHHEM BCTPOCHHOM
bynkmn sum()
4) Tepenath TaHHBIC IPYrOMY pa3pabOTUHKY U MOMPOCHTH €r0 HAWTH
OLINOKY
15 Jlononnume onpedeneHue no cmviCly, Hanedamaime CmMpOYHbLIMU OVKEAMU: 3amaHust OTKPHITOTO | JUHAMUYECKUE
Kak nazpiBatorcst UML auarpamMmbl, ONMMCHIBAIOIINAE TPOUCXOISIINE B THUIIA C KPATKUM
CHCTEME MPOLECChl? OTBETOM
11K 2.4.0cyumiecTBJsiTh pa3paloTKy TeCTOBbIX HA0OPOB M TECTOBBIX CLICHAPHEB /ISl IPOrPaAaMMHOI0 o0ecne4eHust
16 ‘ Coomnecume s1eMeHmobl MeCcmo8020 CYEHAPUs C UX MUNUYHBIM 3ajiaHnue 3aKphITOro ‘ A2 b1 B4173
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cooepoicanuem:.
A) IlpenycnoBus
b) lllaru BbinonHEHUS
B) Oxunaemsblii pe3ynpraTt
I') lloctycnoBus
1) TlocnenoBaTebHOCTD ACHCTBH, KOTOPBIC JODKEH BBIOJHUTD
TECTUPOBIIUK (HAIPUMED, «HAKATH KHOMIKY», «BBECTH JAHHBIC», KOTIPABUTH
bopmy»
2) CocTosiHUE CUCTEMBI HJTU JAHHBIX, KOTOPOE JIOJDKHO OBITh BBITIOJIHEHO JI0
Hayaja Tecta (HampuMmep, «I0Jb30BaTellb aBTOPU30BaH», «0a3a JaHHBIX 3aIl0
JTHEHA TECTOBBIMHU 3aITUCIMU)
3) Urto MOIKHO MPOU30MTH MOCTIE TECTa: BO3BPAT CUCTEMBI B HCXOHOE COCTO
HHHE, OUMCTKA TaHHBIX, YBEJIOMIICHHE
4) YT0 TeCTHPOBIIHUK JOJDKEH YBHICTh WU MOJIYYUTh B PE3y/IbTaTe
KOPPEKTHOTO BBIMOJIHEHHS 1IAaroB (HampuMmep, «IosSBUIOCH COOOIIEHHE ,,Y CII
EITHO ‘Y, «3amuCh 100aBUIIACh B 0a3y»)
5) UTo TECTUPOBILIUK HE BHICT B PE3YJbTaTe KOPPEKTHOTO BBIMOJIHEHHUS
[11aroB

THIIA HA
YCTAHOBJICHHUC
COOTBCTCTBUA

17 Yemanosume npasunvhyto nociedosamenbHoOCmy 3mManos pazpadomiu 3aganue 3akpeitoro | ['BJIBAE
Mecmogo2o cyeHapus Ol NPO2PAMMHO20 MOOYIs. Pacnonodxcume wazu om THUIIA HA
avanvbHO20 K 3a8epuaioujemy. YCTaHOBJICHHE
A) OnpenenuTb KpUTEPUHN YCIIEITHOCTH MPOXO0XKAECHUS TecTa (0’KUAAeMBble pe | MOCIIEA0BATENbHOCT
3yJIbTaThI) u
b) Beiienuts kintoueBble (GyHKIMOHATIBHBIE OJOKHU MOIYIIS, MOJUIeXkKAaI1e TeC
TUPOBAHUIO
B) Onucats nocneaoBaTesbHOCTh AEHCTBUIA TECTUPOBLIMKA (IIark TECTA)
I') ChopmynupoBats 1ie1b TECTOBOIO CLEHAPHs (UTO KIMEHHO IPOBEPSETCs)
J1) Yka3aTh npeaBapHuTeIbHble YCI0BHs (IPEPEKBU3UTHI) BBITIOJIHEHUS TeCTa
E) 3amoxymeHTHpOBATH TECTOBBIN ClIEHApUil B YCTaHOBIEHHOU (opme
(11a6I10H)
18 Buvibepume 0oun npasunvhviii omeem u3z uemulpéx 6apuanmos,  obocuyime 3ananue 2
€801l 86100, ONUPASACH HA IO2UKY COCMABIIEHUs MECMOBbIX CYEHAPUes. KoMOuHUpoBaHHOTO | O00CHOBaHMe: 110 TPeOOBAHUSAM TOJIE

Ycnosue
Brl Tectupyete dpopMy peructpaiuu Ha caite. B tpedoBanusax ckazano: «Ilo

ne ,,Email* o6s13aTenpHO U151 3aMI0JTHEHUS ¥ IOJDKHO COJIePKaTh KOPPEKTHBIN

THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3

«Email» 00s13aTenpH0 3HaYNT, HATO
MIPOBEPUTH, YTO CUCTEMA HE MPOIYCKAET MyCT
0€ 3HaUCHUE U MOKa3bIBACT MOHITHYIO
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email»

MPEIIOKEHHBIX U

omuOKy. 910 6a30BBIN HETATUBHBIN TECT HA

Kakoii u3 HIKenpuBe1EHHBIX TECTOB 0053aTENILHO HYKHO BKIIOYHUTDH B TECTO 000CHOBaHHUEM 00s13aTENIbHOE T10JIE.
BbIi1 Habop? BbIOOpA
1) Bsecrtu koppekTHbiii email (Hanpumep, test@example.com) u HaxaTb
«OTHpaBUTHY» — MPOBEPUTH, YTO PETUCTPALHS TIPOIILIIA
2) OcraButb nose «Email» myctsiM 1 HaxaTh «OTHPABHUTH
MIPOBEPUTH, UTO MOSBISETCS cOOOIIEHHE 00 omnoKe
3) Bgecrtu tekct «IIpuBer» B nose «Email» u HaxkaTh «OTIpPaBUTEY PO
BEPUTh, UTO CUCTEMA HE MPUHUMAET He-email
4) Bsectu o4ens puHHBIN TekceT (1000 cumBosoB) B mosie «Email»
MIPOBEPUTH, HE ciIoMaeTcs Jiu opma
19 Buvibepume 6ce seprble omeemvl U3z NPeonNoNCeHHbIX 8APUAHMO8, 0OOCHYlIme 3amanus 13
€801 8b100p, CCLLIAACHL HA NPUHYUNBL NOKPLIMUSL MPeb08aHULl U MUN08 KoMOuHUpoBaHHOTO | O00CHOBaHMe: BapuaHT 1 mpoBepsieT
mecmos: THTIa C BBIOOpOM 0a30BbIil TO3UTUBHBIN CIIEHAPHIL: TEJIBIE TTOJI0
Ycnosue HECKOJIbKUX BEPHBIX | )KUTEJIbHBIC YHCIIA — KOPPEKTHBIN
BbI coctaBnsieTe TecToBBINM HAOOP [T KANbKYJsTOpa ciioxkenus. B cnennduk OTBETOB U3 pe3yabTaT ¢ IBYMS 3HaKaMHU IOCJIE 3aMATOM.
aIuy yKa3aHo: MpeIOKEHHBIX U | BapuanTt 3 mpoBepsieT paboTy ¢ APOOHBIMH
KaJbKYJIATOP MPUHUMAET JIBa YUCIIA; 000CHOBaHHEM YHUCJIaMU U TpeOOBaHHE K OKPYIJICHHUIO:
YHUCJIa MOTYT OBITh IEJIBIMU WU APOOHBIMU; BBIOOpA cymma 1.234 + 2.345 = 3.579, koTopast 107K
pe3ynbTaT 0TOOpaKaeTCsl C TOYHOCTHIO 70 2 3HAKOB IOCJIE 3aIATOM. Ha OKPYIJIUThCS 10 3.58.
Kakwue nBa Tecta HE0OX0AUMO BKIIOYUTH B MUHUMAJIbHBIA HA00OP, YTOOBI PO
BEPUTH OCHOBHBIE TPeOOBaHUS?
1) Bsectu 2 u 3, HaxKaTh «+» — HIpoBepuTh pe3yasbTar 5.00.
2) Bgectu —1 u 1, Haxatb «+» — npoBeputh pe3yabtar 0.00.
3) Bsectu 1.234 u 2.345, Haxatb «+» —
MPOBEPUTH pe3ynbTaT 3.58 (okpyriaeHue 10 2 3HaKOB).
4) Bsectu «abe» u «def», HaxaTh «+» —
IPOBEpUTH coollienne «Beeaure unciay.
5) Bgectu 0 u 0, Haxxatb «+» — npoBeputs pesynprat 0.00.
20 Hononnume onpedenenue no cmviciy, Hanedamatime CMpOYHLIMU OVKEAMU. 3agaHus OTKPHITOT0 | GOpMYIHpOBaHUE TPeOOBaAHUN
IepBblii 3Tan B KU3HEHHOM LIUKJIE IPOTPAMMBI. .............. THUTIA C KPAaTKUM
OTBETOM
IIK 3.1. OcyuecTBasATh peBbIOHPOBAHHE MPOIPAMMHOIO KOJa B COOTBETCTBMHC TeXHHYECKOH JOKYMeHTaluel
21 Ycemarnosume coomeemcemaue medxicoy Kpumepusamu pegbioupo8anus Kooda u 3ananue 3akpeiToro | 1b 2A 3B 40

UX XapaKxmepucmuKamu .

THUIIAa Ha
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1. Yuraemocts KoJa

2. O((heKTUBHOCTH AITOpPUTMA

3. CooTBETCTBHE TEXHUYECKOW JOKYMEHTAIHH

4. O6paboTKa ommOOK

A. CooTBeTcTBHE KOJ]a cTaHmapTaM 0(hopMIIeHHUs (OTCTYIIbI, IMEHOBAaHUE TIep
CMCHHbIX)

b. Haimyre koMMeHTapreB K CIIOKHBIM y4acTKaM KOJia, TIOHSTHBIE Ha3BaHUS
(GYHKIMM 1 TepeMeHHbIX

B. Kox BeimonasieT ¢hyHKIuu, onucanubie B T3; BXOAHBIE U BHIXOTHBIE
TaHHBIE COOTBETCTBYIOT CHeM(DUKAITIT

I'. Kon conepxut 610k1 00pabOTKH UCKIIOYEHHH, KOPPEKTHO pearupyer Ha
HEKOPPEKTHBIE BXOTHBIE JTaHHBIE

J. OtcyrctBue yszsumocteit (SQL-unbekimm, XSS), koppekTHas paboTa ¢
MIpaBaMu JOCTYIIa

YCTAHOBJICHHUC
COOTBCTCTBUA

22 Yemanosume npasunvhyto nociedosamenbHOCHb 9mManos npoyeccd 3amanue 3akpeiToro | 31425
PEBLIOUPOBAHUS NPOSPAMMHO20 KOO TUIIA Ha
DTansl: YCTaHOBJICHUE
1. IIpoBepka coOTBETCTBHUA KOJa CTaHIapTaM KOJAUPOBAHUS U CTUIIIO, MOCJIEIOBATEILHOCT
MPUHITOMY B IPOEKTE. u
2. ®dukcauus 3aMe4aHUl U MPEAJIOKEHUHN N0 YAyYIIeHUIO KOJa B
CUCTEME OTCIIeKUBAHUS 3a]a4.
3. H3ydeHune TEXHUYECKOUW TOKYMEHTAIUU U TPEOOBAHMH K
(G YHKIIMOHATBHOCTH MOJIYJIS.
4. AHanu3 KoJa Ha HaJH4YWe MOTEHIIUANbHBIX OIIHOOK, YI3BUMOCTEN U
HEONTUMAJIbHBIX PELICHUH.
5. OOcyxJeHre BBIABICHHBIX 3aMEYaHHI ¢ pa3pabOTYNKOM U
COTJIACOBAHMUE TUIAHA UCIIPABIICHUM.
23 Buibepume ooun eepuviii omeem u3 npeonodHCeHHbLX 8APUAHINOE 3ananue 2
u obocHytime c80ll 8blO0p: KOMOUHUpOBaHHOTO | O00CHOBaHMe: KOJ HE COOTBETCTBYET

Bbl npoBOoANTE PEBBIO KOAA MOAYJISI aBTOPHU3ALUH 110JIb30BaTeNA. B TexHnuec
KOH JOKYMEHTALIMH YETKO YKa3aHO, YTO BCE MAPOJIU JOJDKHBI XEIIMPOBATHCS
C UCTIOJIb30BaHUEM anroputMa herypt nepes coxpaneHueM B 0a3y TaHHBIX.
ITpu ananu3ze koza Bbl OOHApYXHUBaeTe CICAYIOMMNA (hparMeHT:

python
def save_user(username, password):

THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETa W3
NPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

TpeOOBaHUAM TEXHUYECKOUN TOKyMEHTAIUH,
rJie IBHO mpeanucan anroput™ berypt. Kpome
TOTO, Hcnonb3oBanue SHA-256 mist xemmpo
BaHUS MapoJjieil cunTaeTcs HeOe30MaCHbBIM:
ATOT aITOPUTM OBICTPBIA U HE TPETyCMaTPUB
AT «COJIM» M0 YMOJYAHUIO, YTO JIETIAET €r0 Y

16




hashed_password = hashlib.sha256(password.encode()).hexdigest()

db.execute("INSERT INTO users (username, hashed_password) VALUES
22"

(username, hashed_password))
Bompoc: kakoii u3 BapuaHTOB JeiicTBUIl HanboJiee KOPPEKTEH B IaHHOM CUTY
aruu?

1) Tlpunsath kox 6e3 3ameuanuii anroputm SHA-256 nocrarouHo 6e3oma
CEH JUI XEIIMPOBaHMS NapoJIeH.

2) OtMeTuTh B peBbIO, 4TO Hcmob3oBanrne SHA-256 s naposeii He co
OTBCTCTBYCT Tpe60BaHI/I$[M JOKYMCHTAlMHU U ABJIACTCA HeOe30IMacHbIM pelIcH
HeM; MPEUTOKHUTh 3aMEHHUTD ero Ha berypt.

3) OTKJIOHUTH BECh MOJYJTb U TIOTPEOOBATH TOJHOM MepepabOTKU JTOTHK
1 aBTOPU3ALINH.

4) TIpomycTHTh 3TOT MOMEHT, MMOCKOJIbKY XEIIMPOBAaHKUE B MPHHIIUIIE pea
JIM30BaHO, a BEIOOP alroputMa — 3ajaua apXUTEKTOpa CUCTEMBI.

SI3BUMBIM K atakam rnepebopom. KoppekrHoe
pelieHre yKa3aTh Ha HECOOTBETCTBUE U
HpeIoKHUThH 3aMeHy Ha berypt, kak Toro
TpedyeT cnenuduranus.

24

Buibepume 6ce sepnvie omeemul U3 npeonoAHCeHHbIX BAPUAHMOS U
000CHYlime c80ll 8b100D:
3amanue:
BbI BBITIOJTHSIETE PEBBIO KOJa BEO-TIPHIIOKEHHUS Ha si3bike Python (dpetimBopk
Flask). CornacHo TexHHYECKO# JOKYMEHTAIIUH, MOIY/Ib 00OpabOTKH MOJIb30B
aTeNIbCKUX JIaHHBIX JOJKEH:
BaJIUAUPOBATh BXO/HbIE JaHHBIE Ha CTOPOHE CEPBEpa;
BO3BpalIaTh M0JIb30BATEIIO MOHITHBIE COOOICHHS 00 OIIMOKaX MpU HEKOPpe
KTHOM BBO/JIE;
He gomnyckath SQL-UHBEKINI;
JIOTHPOBATh Bee oMbKu B daiin error.log.
[Ipu ananu3e koJa Bl HAXOAUTE ClEAyOIUi hparMeHT QYyHKIHH 00pabOTKU
(hOpMBI perucTpanuu:
python
@app.route('/register', methods=['POST1)
def register():
username = request.form[‘'username’]
email = request.form['email’]
query = f'INSERT INTO users (username, email) VALUES (‘{username}’,

{email}")"

Samanus
KOMOWHHPOBAHHOTO
THIIa C BBIOOpOM
HECKOJIbKIX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BBIOOpA

13

O00cHOBaHHE: OTCYTCTBYET BajIHIAIIHS
BXOJIHBIX TAaHHBIX (HampuMep, IpoBepka hopmata
email u uHBI username) ¥ UCHOJIb3YETCS
HeOe30macHbIi crocob Gpopmupoanus SQL-3amp
oca, 4to co31aér puck SQL-uHBEKIIHH.

17




db.execute(query)
return "User registered successfully”
Bomnpoc: kakue 1Ba U3 nepevyrciIeHHbIX HIKE 3aMeYaHuil He00X0IMMO
BKJIIOYUTH B OTUET IO PEBBIO?
1) OTcyTcTBYeT BaMAAIMs BXOAHBIX JaHHBIX (HAIIpUMep, MpoBepKa ¢popmara e
mail u JmuHB! USername).
2)  Kox He cooTBercTBYeT TpeOOBAaHHUIM K HHTEpdeicy —
(dhopma perucrpalnuy I0JKHA COJEPIKATh MMOJIE [Tl TapoJIs.
3)  HUcnone3yercs Hebe3omacHbIi crmocob GpopmupoBanust SQL-3ampoca, uto co
31aér puck SQL-uHBEKIHA.
4) B xoje ecth cuHTaKcHueckas ommbka B SQL-3arnpoce —
IIponyIIcHa 3ardTad MEKAY IMOJIAMU.
5)  OrcyrcTByeT JOrupoBaHue OMMOOK: mpu cOoe 3armpoca Mojb30BaTeNlb HE 10
JIYYUT COOOIIEHHS, a olnoOKa He OyeT 3amucana B error.log.
6)  DyHkiws Bo3BpaIaeT cooOIIeHNE Ha aHTTTMHCKOM SI3bIKE, a TIPHIIOKESHHE
JIOJHKHO TTOAIEP>KUBATH TOJNBKO PYCCKHM HHTEpGEIiC.

25

Vkaoicume 00ny Karouegyro owudKy 8 peanruzayuu, KOmopas npugooum K Heco
omeemcemeuio mpebosanusm mexnuueckou dokymenmayuu. Kpamro (1—
2 npeonodcenust) 00vACHUME, 8 YéM UMEHHO 3aKI0Uaemcs npooiema.
3amanue:
Bb1 mpoBoauTe peBbio Ko/1a GYHKIIMU pacuéTa CKHIIKA B UHTEPHET-Mara3uHe.
CornacHO TEXHUYECKOH JIOKYMEHTAIINH, PaBHUIIa CICIYIOIIUE:
npu cymme 3akasza g0 1000 py6. ckuzaka He npegocrasisiercs (0%);
pu cymme ot 1000 py6. mo 5000 py6. — ckuuaka 5%;
npu cymme cBbie 5000 py6. — ckuaka 10%.
B koze oOHapykeHa cienyromas peain3anus:
python
def calculate_discount(amount):
if amount > 1000:
return amount * 0.05
elif amount > 5000:
return amount * 0.10
else:
return 0

3agaHus OTKPBITOTO
THTIA C KPAaTKUM
OTBETOM

OmnbKa: HepaBWIBHBIN MTOPSIIOK YCIOBUH B
kouctpykiuu if-elif.

Ycnosue amount > 1000 cpabatsiBaeT

11t Becex cymM cBhimie 1000 py0., Bkimrovast
te, uto npesbimarT 5000 py6. B pesynbrate
3aka3bl Ha cymmy cBbiie 5000 pyoO.
MOJTYYal0T CKUAKY 5% BMECTO MOJIOKEHHBIX
10%, Tak kak BTOpoe ycioBue (amount >
5000) HuKoraa He MPOBEPSCTCA.

IIK 3.2. Bpinoauars npouecc  M3MepeHus

COOTBETCTBUSA 3AJAHHBIM KPUTCPUAM

XaPaKTePUCTHK KOMIIOHEHT MPOrpaMMHOI0 IPOAYKTA JIsl ONpe/ie/IeHUs!

18
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Ycemanosume coomeemcmeue mexncoy Xapakmepucmukamu KOMNOHeHmo8 np
02PAMMHO20 NPOOYKMA U MEMOOAMU/UHCIMPYMEHMAMU UX USMEPEHUSL

1) Bpewmst BbINOJIHEHHUS OTiepannu (IPOU3BOAUTEIBLHOCTS ).

2) OO0BEM HCIOJIb3YEeMOM ONEPAaTUBHON TTAMSITH.

3) KonunuectBo oOHapyxeHHbIX onmOok Ha 1 000 cTpok kona.

4) VYnob6ctBo uHTEpdEiica st KOHEYHOTO MOJIb30BATEIIS.
A. ITpodpunuposiuk namsatu (Hanpumep, Valgrind, Visual Studio Profiler).
B. Cratuueckuii anaauzatop kojaa (Hampumep, SonarQube, ESLint).
C. Harpy3ouHoe tectupoBanue (Hanpumep, JMeter, Gatling).
D. I03abunutu-rectupoBanue (OMpockl, TECTHI C MOJIb30BATENSIMH).
E. Merpuku kadecTBa Koja (pacd€r mo Gpopmyse KOJTUIECTBO CTPOK
KoJtakosmdecTBo onmuookx1000).

3alaHuE 3aKpPBITOTO
THUIIAa Ha
YCTaHOBJICHHE
COOTBECTCTBUA

1C 2A 3E 4]1
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Yemanosume npasunvhyto nociedo8amenbHOCmy 9Manos npoyecca usmepet
us xapakmepucmuk komnoweuma I10:
Oransl:

1) AmnHanu3 MOyYCHHBIX PE3YJILTATOB M CPABHCHHUE C 3alaHHBIMU KPHUTEP
USIMU KadecTBa.

2) TloAroToBKa TECTOBBIX TAHHBIX U CIICHAPUEB [T M3MEPEHHSI XapaKTe
PHCTHK.

3) BbIOOp METPHK U KPUTEPHEB OLICHKH (TIPOU3BOIUTEIBHOCTD, HAIEKHO
CTh, yI0OCTBO MCIIOJIB30BaHMS).

4) d®opMupoBaHUE OTYETA O COOTBETCTBHH/HECOOTBETCTBHH KOMITOHEHTA
3aJJaHHBIM KPUTCPHUSIM.

5) BbrlinoJHeHHE U3MEPEHUI ¢ UCTIOJIB30BAHUEM BBIOPAHHBIX HHCTPYMEHT
0B (PO PUIUPOBUINKOB, HATPY30YHBIX TECTOB U T.11.).

6) Omnpenencune kommoHenta 10, moIexaIero orexHke, ¥ MOCTaHOBKA
1EJIA U3MEPEHUSI.

3agaHue 3aKphITOTO
THUIIA HA
YCTaHOBJICHUE
MOCJIEA0BATENHLHOCT
n

632514
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Buvibepume 00un éephwviii omeem u3 npediodHCeHHbIX 8APUAHIMOE U
obocHylime c8oll 8b1600p:

3ananue:

BbI npoBoauTe TECTUPOBaHME MOIYIIS pacyéTa CTOMMOCTHU JOCTaBKH B UHTEP

3agaHue
KOMOMHHPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO

2

O0ocHoBaHme: XOTs CpeliHee BpeMs
ob6paboTku  3ampocoB (1,8 )  u mporeHT
omn6ok (0,7%) cOOTBETCTBYIOT 33aHHBIM K

HeT-MarasuHe. CoriacHO TeXHUYECKOH creruduKanum, MOy J0JKEH 00p OTBETa U3 pUTEPHSIM, MAaKCUMAJIbHOE BPEeMs OTKIIUKA
abatsiBaTh 1 000 0/THOBpEMEHHBIX 3aIIPOCOB 32 MEHEE YeM 2 CEKYHJbI IPH Ha | TPEUIOKEHHBIX U (4,5 ¢) cymiecTBEeHHO MPEBBINIACT

Ipy3Ke, a MPOIEHT OHOOK He JOoJKeH npeBbimats 1 %. 000CHOBaHHEM JIOMTYCTUMBIN TIOPOT B 2 CEKYH/bl. ITO
ITocne nmpoBeieHNsT HAarpy304HOTO TECTUPOBAHUS MOJIYYEHBI CIEIYIOUINE pe3 BbIOOpA 03HAYAET, YTO B MMKOBBIX CUTYAIUSIX MOJIB30
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yIBTATHI:
cpennee Bpems 00padbotku 1 000 omHOBpeMeHHBIX 3anpocoB — 1,8 c;
MaKCUMaJbHOE BpeMs OoTKiInKa — 4,5 ¢;
nporeHT omuook — 0,7%.
Bormpoc: kakoii BEIBOJI O COOTBETCTBHH MOJIYJIS 33JAHHBIM KPUTEPHSM SIBJISICT
Csl BEpHbIM?

1) Moaysab MOJTHOCTBIO COOTBETCTBYET BCEM KPUTEPHUAM: BpeMsi 00paboT
KH | TIPOIEHT ONTUOOK YKJIAIBIBAIOTCS B JOMYCTUMBIC TIPEICITBI.

2) Moayinb He COOTBETCTBYET KPUTEPHSIM HM3-32 BHICOKOTO MAaKCUMAIIbHO
r'0 BpEMEHH OTKJIMK, HECMOTPSI Ha MIPUEMIIEMOE CpeTHEE BPEMs U IPOIICHT
OImHuOOK.

3) Moayib COOTBETCTBYET KPUTEPHSIM, TaK KaK CpeHee BpeMs 00paboTK
Y MEHbIIIe 2 CeKYH]I, a MPOIEHT omuooK Hivke 1 %;
MaKCHMAaJIbHOE BpeMs OTKJIMKA HE SBIIICTCS KPUTHIYHBIM ITaPaMETPOM.

4) Mopynb HE COOTBETCTBYET KPUTEPHUSIM, TOTOMY YTO MPOIIEHT OMIHOOK
MIPEBBILIACT IOMYCTUMBIA YPOBEHD.

BaTeNn OyIIyT CTAIKUBATHCS C 3aJIePKKaAMH,
YTO YXyJIIaeT NOJIb30BATEIbCKHIA OTBIT U MO
xeT HapymaTb SLA.
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Buibepume 6ce sepnvie omeemvl uz npeoioHceHHbIX aPpUAHMO8 U
obocuytime c8oil 8b100p:

3amanue:

Bbl BbINoHSETE TPOBEPKY MOl TEHEpAMU OTYETOB B KOPIIOPATUBHOM CH
creme. CornacHo TpeOOBAHUSAM TEXHUYECKON TOKyMEHTAIlUU, MOTYJIb
JIOJIKEH:

¢dbopmupoBath oT4ET hopmarta PDF He Gosee yem 3a 3 ceKyHbI IPU 00bEME
nmanaeix 7o 10 000 3amucelii;

noTpebiaTe He 6osiee 500 Mb onepaTBHO# MamMsATH B MPOIIECCE TeHEpaIuu;
obecreunBaTh KOPPEKTHOE OTOOpAKEHHE BCEX DIIEMEHTOB 0TuéTa (rpaduKos,
TaOJIMII, 3aT0JIOBKOB);

COXpaHAThH (aiin 0TYETa B yKa3aHHYIO JUPEKTOPUIO Oe3 OMHOOK.

B xoie TecTupoBaHUs MOTYUEHBI CIIEAYIONINE PE3YIbTAThI:

Bpems reHepanuu otuéra ¢ 8 000 3anmceit — 2,7 c;

MUKOBOE NOTpebiieHue onepaTuBHoOM namsatu — 620 MB;

BCE AJIEMEHTHI 0TYETA 0TOOPAKAIOTCSI KOPPEKTHO;

(aiin coxpaHseTcs B Hy)KHYIO JUPEKTOPHIO, OITHOOK He 3a(hUKCUPOBAHO.
Bormpoc: kakue 1Ba U3 MepeunCICHHBIX HUKE BBIBOJJOB HEOOXOIUMO BKITIOUH

Samanus
KOMOWHHMPOBAHHOTO
THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB M3
NPEUTOKEHHBIX U
000CHOBaHHEM
BBIOOpA

12

O6ocHoBaHme: oTBEeT 1. BpeMsi reHepaIu
otuéra (2,7 ¢) yKIaApIBacTCS B YCTAaHOBIICHH
Iii MUt (3 ¢) 11t 006éma nanubix B 8 000 3
amnucel (4To MEHbIIE MAKCUMAIBHOTO MOpOTa
B 10 000 3amuceit). 3T0 MOATBEPKAAET COOTB
€TCTBUE MOJIYJISI TPEOOBAHUSIM T10 TIPOU3BOIH
TEJIBHOCTH.

OtBer 2: mukoBoe noTpedienue namstu (620
MB) npeBbitiaet qomnyctuMsblii 1uMut B 500
MB. D10 cBUAETENBCTBYET O HECOOTBETCTBUU
MoyIsl TpeOOBaHUSAM IO PECYPCOEMKOCTH U
MOJKET MPUBECTH K MPOOIEMaM B YCIOBHUAX OT
paHMYEHHOM MaMATH Ha I[eJIeBbIX CUCTEMaX.
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Th B OTYET 1O pe3yJabTaTaM TECTUPOBAHHS?

1) Monuynb cCOOTBETCTBYET TPEOOBAHUSM 10 BPEMEHU T'€HEepaluu 0TYETa
JUTS YKa3aHHOTO 00BhEMA JTaHHBIX.

2) Moaysb He COOTBETCTBYET TPEOOBAHUSM I10 MOTPEOJICHUIO OTIEPATHBH
OM MaMsTH.

3) Moaysb He COOTBETCTBYET TPEOOBaHHSAM K OpMaTy BBIXOJHOTO (haiii
a — npokeH ObrTe XLSX, a ve PDF.

4) Moayab He 00eCIIeYuBaCT KOPPEKTHOE OTOOpAKEHUE DJICMEHTOB OTUE
Ta, YTO HapyIIaeT TpeOOBaHUS TOKYMEHTAIINH.

30 Vkaotcume 00y Ka0ue8yI0 Xxapakmepucmuxy MOOYyis, Komopas He coomeemc | 3alaHus OTKPBITOTO | XapaKTEPUCTHKA: JIOJIS PEICBAHTHBIX
meyem mpebosanusim dokymenmayuu. Kpamko (1-2 npeonoscenus) THUIIA C Pa3BEPHYTHIM | PE3YJIBTATOB MO TECTOBBIM 3aIIPOCAM.
nosicCHume, 8 Yém 3aKn04aencs HecOOmeemcmeue, ONUPAsCy Ha YUCL08ble OTBETOM O0bocHOBaHUE: COTIACHO TPEOOBAHUSIM, MOTY
noKazamenu u3 pe3yibmamos mecmupo8aHus: Jb TOJDKEH Bo3Bpamiath He MeHee 95 %
3anaHue: PEJIEBAHTHBIX TOBApOB, OJJHAKO (aKTHUeCKas
BbI TecTupyeTe MOIyNb IOMCKA TOBAPOB B MHTEpHET-MarazuHe. CoriacHo JI0J1s1 cocTaBuiIa ub 88 %0,
TpeOOBaHUAM TEXHUUYECKOW JOKYMEHTALMH, MOYJb JTOJDKEH: YTO Ha / MPOLEHTHBIX IIYHKTOB HMXXE YCTaHO
0TOOpakaTh pe3ybTaThl IOMCKA He Mo3Hee yeM uepe3 0,5 ¢ mocie BBoa 3a BJIEHHOTO KpUTEpUsi. OTO CBUJIETEILCTBYET O
npoca (mpu o6séme katanora g0 50 000 ToBapoB); HEJ0OCTATOYHON TOYHOCTH IMOUCKA.
BO3BpallaTh He MeHee 95 % peneBaHTHBIX TOBApOB IO TECTOBBIM 3alpocam;
KOPPEKTHO 00pabaThIBaTh 3alIpOChl C ONIEUYaTKaMH U IIPEJ1arath
UCIPABJICHHBIA BapHaHT.
B xoze TecTupoBaHus MOIy4€HBbI CIEAYIOUINE PE3YJIbTaThI:
cpenHee Bpems oTkirka Mmoayisi — 0,4 ¢;
JI0J1s1 peJIEBaHTHBIX PE3YJIbTATOB 10 TECTOBBIM 3anpocaM — 88 %;
(yHKIUS UCTIPABJIEHUS ONEYAaTOK OTCYTCTBYET B TEKYIIEH peaan3alyi.

IIK 3.3. [Ipou3BoauThb HccIeJ0BAHHE CO3JAHHOIO IPOrPAMMHOI0 KOJACHCII0Ib30BAHHEM CHelHATU3HPOBAHHBIX NPOrpaMMHBIX
CPEICTB € LeIbI0 BIBMHAOIINOOK M OTKJIOHEHHS 0T AJITOPUTMA
31 Ycemanosume coomeememeue medrcoy munamu ouubOoK 8 npocpammHoM 3anmanue 3akpeitoro | 1B 2J[ 3B 4E

K0Oe U UHCIMPYMEHMaMU/Memooamu Ux 8blA6/1eHUL

1) CuHTakcudeckue OmMOKY (HEKOPPEKTHBIN CHHTAKCHC A3bIKa MTPOrpam
MHUPOBAHUS).

2) YTeuku maMsaTH U HEKOPPEKTHOE MCIIOJIb30BAaHHUE JUHAMHYUCCKOM
MMaMSITH.

3) Jloruueckue OIMMOKH, MPUBOASAIINE K HEBEPHOMY PE3YJIbTaTy
BBIUMCIICHUH.

THUIIA Ha
YCTAHOBJICHHUC
COOTBECTCTBUA
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4) Vs3Bumoctu Oe3omnacHoctu (Hanpumep, SQL-unbekuun, XSS).
A. Cratnyeckuii ananuzaTop koja (Harnpumep, SonarQube, ESLint, Pylint).
B. Ormaquuk (debugger, nanpumep, GDB, BcTpoennsiii otiaguuk B IDE).
C. Jlunrep (linter) u cpencrea npoBepku cTuis koja (Hanpumep, Black, Flake
8 mnst Python).
D. lunamuueckuii ananu3arop namstu (Hanpumep, Valgrind, AddressSanitiz
er).
E. Ckanep ys3Bumocreii (Hanpumep, OWASP ZAP, Nessus, Snyk).

32

Yemanosume npasunvhyto nocredosamenbHocms 9manos uccie008anus npo2
PAMMHO20 KOOA OJis 8bIABNEeHUS. OUUOOK:
DTtansl:

1)  3amyck craTHYeCKOTO aHajM3aTopa Koja (Hampumep, SonarQube, ESL
int) T BBISBJIEHUS MMOTEHIUAIBHBIX MPOOIeM (HEUCIIOIb3yeMbIE TIEPEMEHHBI
€, HapyIIeHHs CTUJIS U T. [1.).

2)  AHanu3 pe3yibTaToOB TECTUPOBAHMUS, COCTABJICHUE OTYETA O HAWICHHBI
X OIIMOKaX M OTKJIOHEHUSIX OT ajropuTMa.

3) IloaroroBKa TECTOBBIX CIIEHAPHEB U JTAHHBIX, MOKPHIBAIOIIUX OCHOBH
bl€ U IPaHUYHbIE CIIydyau pabOThl POrPAMMBI.

4)  BbImoJHEHHE JMHAMHUYECKOTO aHaIM3a Koja (mpoduimpoBanue, OTCI
©KUBaHHUE YTEUYEK MaMsITH) C TIOMOIIIbI0 HHCTpyMeHTOB Tuna Valgrind wiu A
ddressSanitizer.

5) IIpoBeneHue MOIYIBHOTO U MHTETPAHOHHOTO TECTUPOBAHUS C UCIION
p30BanueM (peiiMBopkoB (JUNIt, pytest u T.11.) It TPOBEPKH KOPPEKTHOCTH
BBITIOJIHEHUS AJITOPUTMOB.

6) N3ydeHne TeXxHUYECKON JOKYMEHTALUU, crielubuKauil u
QIITOPUTMOB, 3aJI0)KEHHBIX B KOJI, ISl IOHUMaHUS 0XKH1aeMOT0 MOBEICHUS 1T
pOTrpamMMBbl.

3amanue 3aKphITOro
THUIIA HA
YCTaHOBJICHHE
MTOCJIEI0BATEILHOCT
nu

631542
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Buvibepume 00un eepHulii omeem uz npeoyiodceHHbIX 6apPUAHMO8

obocHylime c801l 8b100p, ONUPAACL HA MPEDOBAHUAL:

3ananue:

Bb1 ananu3upyere MOAylb pacdéra HTOrOBOW CTOMMOCTH 3aKa3a B MHTEPHET-
Mmaraszuse. CornacHo cennuKaluy aaropuTMa, UTOroBasi CTOMMOCTb JOJDKH
a popMHPOBATHCS TaK:

CyMMUPYIOTCS IIEHBI BCEX TOBapOB B KOP3HHE.

IMpumensiercs ckuaka 10 % mist 3akazoB ot 5 000 pyo.

3agaHue
KOMOMHHPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

1
O0ocHoBaHMe: OTJIATYUK TIO3BOJIUT
MOLIIArOBO BBIMOJIHUTH KOJ] C TECTOBBIMU
JaHHBIMM (Harmpumep, Uit 3akas3a Ha 6 000 py
0.) ¥ OTCIIeIUTh, KaK MeHsieTcs 3HadeHue total
_price moce KaxxJI0To YCIOBHUS U OTIEPaIlHH.
3TO0 MOMOXKET BBIIBUTH, COOJIIOAAETCS JIU 110C
JIeI0BaTeJIbHOCTH 1IIaroB ajlTOPUTMA U3 CHEIH
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Hlo6asnsercst croumoctsb nocraBku: 300 py6. mis 3aka3zoB no 3 000 py6., 6ec
iatHo — s 3akazoB oT 7 000 pyo.
K urorosoit cymme npumensiercs HIAC 20 %.
B koze oOHapykeHa ciemyromas peain3anus:
python
def calculate_total(cart_items, total_price):

if total_price >= 5000:

total_price *= 0.9 # ckuaka 10%
if total_price < 3000:
total_price += 300 # nocraBka

total_price *= 1.2 # H/IC 20%

return total_price
Kakoif ”HCTpyMEHT U1 ISl KaKOM 1NN CIIETyeT TPUMEHUTH B MEPBYIO
odepe]ib JUIS BBISBICHUS OTKIIOHCHHUH OT ajropurMa?

1) Otnamunk (debugger), 9ToObI MOIIArOBO BHIOIHUTE KO U
OTCJICIUTh U3MEHEHUE MTEPEMEHHOM total_priCe Ha KakJoM 3Tare pacuéra.

2) CraTtuueckuii ananu3zarop kojaa (Hampumep, Pylint), 4ToObI MPOBEPHUTH
COOTBETCTBHUE CTWIISA KOJIa CTaHIapTaM O(OPMIICHHSL.

3) IIpodunupoBIIKK MPOU3BOAUTEILHOCTH (Harpumep, CProfile),
4T0OBI M3MEPUTH BpeMst BhINOIHeHUs GyHKiuu calculate total.

4) Ckanep ys3BUMOCTeH (Harpumep, Snyk), 4ToObI BBISIBUTH
MOTEHIMAJILHBIE YTPO3bl 0€30MACHOCTH B KOJIe (QYHKIINH.

¢buKanyu: HanpuMep, MPOBEPUTh, YTO CKHUIKA
npUMeHsieTCs 10 100aBIeHHs J0CTaBKH, a H
JC B camoMm KOHIIE.

34 Buvibepume 6ce seprvie omseembl Uz npeoiodNCeHHbIX 8APUAHNOB u 3amanus 24
obocHylime ¢80l 8b100p: KoMOuHMpoBaHHOTO | O00CHOBaHMeE: CKaHep yA3BUMOCTEH
3ananue: THUIA C BELIOOPOM NpeHA3HAYCH IS aBTOMAaTHYECKOTO IMOUCKA
Ber ananusupyere ko BeO-npriioxenus Ha Python (dpeiimBopk Flask). B p | HeckolbKHUX BEpHBIX | U3BECTHBIX I1a0JIOHOB YSI3BUMOCTEH B BEO-
OIIECCE MCCIIEIOBAHUS HEOOXOJMMO BBISIBUThH TIOTCHIIMATBHBIC YSI3BUMOCTH U OTBETOB M3 NPUIIOKCHUSX; CTATHYCCKHUI aHAIN3aTOP
OLIMOKH, KOTOPbIE MOTYT MPUBECTH K COOSM HJIM HapYIIEHUIO 0€30MacHOCTH. IPEUVIOKEHHBIX U | KOJIa: aHAJIU3UPYeT UCXOTHBIN Ko 6e3 ero
1. Ormaguuk (debugger, Hanpumep, BcTpoeHHbIi B PyCharm wau pdb). 000CHOBaHHEM BBINOJIHECHUSI, BBISIBIISICT HAPYIICHUS CTUJIS,
2. Cxanep ys3Bumocteit (Hanpumep, OWASP ZAP, Snyk). BBIOOpA HEHUCII0JIb3yEMbIE MIEPEMEHHbBIE, TOTEHIIUATIbH
3. TIpohuupoBIIMK MPOU3BOIUTENLHOCTH (Hampumep, CProfile). ple 0arv ¥ OTKJIOHEHHS OT CTaH/IapTOB
4. Cratnveckuii aHanmmzarop koja (Hanpumep, SonarQube, Pylint). KOJHMPOBAHMUSL.
5. lHCTpyMeHT Harpy304HOro TectupoBanus (Hampumep, JMeter).

35 Vkaoicume 00Ho omrnonenue kooa om 3ad0annoco anrzopumma. Kpamko (1— 3aganus oTkpbeiToro | OTKIIOHEHHE: KOJI He MPOBEPSET, YTO HAJIOTOO

2 npeonodicens) nosacHume Cyms npooaembl, ONUPASCy HA YCI08U CHeYUPUK

TUIIa C KPATKUM

Osaraemas 0a3a HE MOYKET OBITh
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ayuu u 102uKy Kooda:
3ananue:
Brb1 ananmsupyete QyHKIuio pacuéra Hajora Ha 10xo1 ¢pusndeckoro guma. C
OTJIACHO CHEeNM(PUKALNY alTOPUTMa, PACYET JODKEH BBITIOIHATHCS CIIETYIOIT
UM o0pa3om:
Omnpenensiercst HamorooOaraemas 6a3a: 00K T0X01 MUHYC CTaHIAPTHBIC
BbIYeTH (Harpumep, 13 000 py0. B rox Ha peOEHKA).
K nanoroo6iaraemoit 6a3ze mpuMeHsieTCs CTaBKa HaJIora:
13 % — ecnu 6a3a we npesbimaet 5 000 000 pyo.;
650 000 py6. + 15 % ot cymmsl, ipebimiaronieid 5 000 000 py6., —
ecim 6a3za 6osbmre 5 000 000 pyo.
Pesynmbrat okpyrisiercs 10 HeNbiX pyoen.
B xozne oGHapyxeHa peanu3anus:
python
def calculate_income_tax(income, deductions):

taxable _base = income - deductions

if taxable_base <= 5000000:

tax = taxable_base * 0.13
else:
tax = 650000 + (taxable_base - 5000000) * 0.15
return int(tax)

OTBCTOM

OTPULIATEIILHOM.

ObocHOBaHUE: COTIACHO OOLIETIPHUHSTOH Mpa
KTHUKEC U JIOTHUKEC HELHOI‘OO6JIO)K€HHH, €CJI1 BbIY
€ThI IPEBBIIAIOT JJOXOJ, HaJloroobmaraemas 0
asa JJoJoKHa ObITh paBHA HYIO. B Tekyiei pe
anu3anuu npu income < deductions
nepemeHHas taxable_base cranoBuTcs otpuil
aTebHOM, YTO MPUBOIUT K HEKOPPEKTHOMY
pacuéty Hajora (OTpULIaTeIbHBIN HAJIOT WA 3
ABBINICHHUE CYMMBI BI)I‘-IeTa).

IIK 3.

4. IIpoBOAUTH CPABHUTEIbHBINH aHAJIN3 NPOrPAMMHBIX POAYKTOB HCPEACTB Pa3padoTKH ¢ LeJb
COIJIACHO KPUTEPHUSIM, OlipeeIeHHbIM TeXHUYECKUM 3aJaHHeM

0 BBISIBJICHUA HaAWJIYYIIEro pemcHus

36

Vemanosume coomeemcemeue medncoy Kpumepusamu CpagHeHus
NPOCPAMMHBIX U KOHKPEMHBIMU NOKA3AMENAMU/MEMPUKAMU, KOMOpbLe
NO380JAI0M OYEHUMb COOMBENMCMBUE IMUM KPUMEPUIM

1) TIpou3BOAUTEIBHOCTH IPOrPAMMHOIO IPOAYKTA.

2) Y100cTBO UCTOIB30BaHUS (F03a0MITNTH).

3) HanpéxHocTh paboOTHI

4) CoOBMECTUMOCTH C CYLIECTBYIOIMMHU CHCTEMaMH.
A. KonnuectBo omnbok u c6oeB Ha 100 yacoB paboThl, BpeMsi BOCCTAHOBJIEH
us mocie c6osl.
B. Bpems BBINOTHEHUSI TUIIOBBIX ONEpalyii (B CeKyH1aX), KOJIMYECTBO orepa
U B €IMHUILY BPEMEHH.
C. CtouMocTb JIMIIEH3MH, 3aTpaThl HAa BHEPEHUE U 00ydeHHEe IepCOHala, Cpo

3a,I[aHI/Ie 3aKpPBITOI'O
THUIIA HAa
YCTAHOBJICHHUC
COOTBCTCTBUA

1B 2E 3A 4D
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K OKYIaeMOCTH.

D. loanepkka HEOOXOIUMBIX TPOTOKOJIOB OOMEHA TaHHBIMH, BO3MOKHOCTh

WHTETPAIUN C TEKYIIUMH 0a3aMU JaHHBIX U CEPBUCAMHU.

E. PesynbTaThl F03a0MIUTH-TECTOB (BPEMsI BEITIOJTHEHHS 3324 TIOJ30BATEIIS

MU, KOJIMYECTBO OIMUOOK MPU B3aUMOICHCTBHH, CYyOBEKTHBHAS OIICHKA YI00C
TBA).

37

Vemanosume npasunvbhyto nocie0o8amenbHOCmb 9MAanos npoeeoeHus CpagHu
MENbHO20 AHANUZA NPOSPAMMHBIX NPOOYKMOS.
JTanbl:

1) Co6op u crcTeMaTH3ANMS JAHHBIX 110 Ka)KIOMY IIPOIYKTY: IPOU3BOIUT
€IbHOCTh, COBMECTUMOCTE, CTOMMOCTB JIMIIEH3HI, OT3BIBBI TI0JIb30BaTEIEN.

2) BBIOOpP MPOrpaMMHBIX IPOAYKTOB-KAHIUIATOB Ul CPAaBHEHHUS HA OCH
OB€ X MO3UIMOHUPOBAHUS M 0a30BBIX XapaKTEPUCTHK.

3) dopmupoBaHHE HTOTOBOIO OTYETA ¢ 0O0OCHOBAHHEM BHIOOpA HAMTYUIII
ero PEUICHUS U PEKOMEHIAIMSMHU 110 BHEAPEHUIO.

4) OmnpeneneHne KPUTEPUEB OIIEHKU COTJIACHO TEXHHUECKOMY 3aIaHHIO (
HanpUMep, MPOU3BOIUTEIBHOCTD, 0€30MACHOCTh, CTOMMOCTD BIIAJICHHS, Mac
MTA0NPYEMOCTB ).

5) OreHka KaI0T0 MPOIyKTa 10 YCTAaHOBJICHHBIM KPUTEPHSM C BBICTaB
JIeHueM 0aJlIOB MJIM KaYeCTBEHHBIX OICHOK.

6) IIpoBenenue muaotHoro tecrupoBanus (POC/PoV) nanbosee mepcrek
TUBHBIX PEIICHHUI B YCIOBUAX, TPUOTMKEHHBIX K PEATbHBIM.

3amanue 3aKphITOro
THUIIA HA
YCTaHOBJICHHE
MTOCJIEI0BATEILHOCT
nu

421653

38

Buvibepume 00un uz sapuanmos omeema u 060cHylime c80t 8b100p:
Curyanus: Baliei KoManae Heo0X0auMo BeIOpaTh cpeny paspaborku (IDE) 1
JIs1 HOBOTO TPOEKTA 10 CO3AaHUI0 KPOCC-TIAT(GOPMEHHOTO MOOMIIBHOTO TTPHIT
oxeHus Ha Flutter. Texauueckoe 3agaHue onpenessieT CIeAyINe KpUTEPUH
BbIOOpA:!

[Moxnepskka si3pika Dart u gpperimBopka Flutter «u3 kopoOku».

Hannuune BCTpOGHHBIX MHCTPYMEHTOB OTJIIKU U MIPO(QHIMPOBAHHS.
Wurerparus ¢ cucteMamu KoHTpouisi Bepeuii (Git).

Kpocc-mutarpopmennocts camoii IDE (Windows, macOS, Linux).
becruiatHOCTB /17151 KOMMEPYECKOTO UCTIOIb30BaHUS.

Bomnpoc: kakast U3 nepeyrcIeHHbIX Cpell pa3padOTKU HAMIy4IIUM 00pa3oM co
OTBETCTBYET YKa3aHHBIM KPHTEPUSIM?

3agaHue
KOMOWHHUPOBAHHOTO
THIIa C BEIOOpOM
OJIHOTO BEPHOTO
OTBETA U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

2

OoocunoBanme: unrerpaius ¢ Git. IntelliJ ID

EA umeer BcTpoeHHyro moaaepxkky Git ¢ rpa

duueckuM UHTEPPENCOM IS BHITIOJHEHHS BC
€X OCHOBHBIX OIepanuii (KOMMUTBI, BETKH, M€
PIUKH).

Kpocc-mmarpopmennocts. Cpea qocTymnHa I
ast Windows, macOS wu Linux.

becrmarnocts. Bepcus Community Edition 6

ecIlJIaTHA JIJISl KCIIOJIb30BaHMs, B T.4. B KOMME
PUYCCKUX MPOCKTaX.

25




1) Microsoft Visual Studio
2) IntelliJ IDEA Community Edition

3) Xcode
4) Eclipse
39 Buibepume 6ce sephvie omeemul u 060CHylime 80U 8b100p. 3amanus 23

CuTtyarusi: KOMITaHHS TUIAHUPYET BHEAPUTH CHCTEMY YIPaBJICHHS MTPOeKTaMu | KomMOuHupoBanHoro | OoocuoBanme: Trello: naeansHo moaxoaut
(PMS) nnst koopaMHAIIMK PAOOTHI pacTipeeIEHHON KOMaH Ikl pa3paboTIHKO THUIIA C BBIOOPOM st Kanban-meromonoruu Giaronapsi Kaptod
B. Texauueckoe 3aaHue OnpeesisaeT CIeAYIONUe KITI0UeBbIe KPUTEPHH BbIOO | HECKOJBKHMX BEPHBIX | KaM U JockaM. becrutatHbiii Tapud:

pa: OTBETOB M3 0I7IEP’)KUBAET HEOTPAHUYCHHOE YKCIIO TI0JIh3
IMomnepsxka Agile-metonomnoruii (Scrum, Kanban). MPEUIOKEHHBIX B | OBaTeJIeH U JOCOK, TIOIXOAUT JUISI KOMAH]T JIO
Hanmure mobunbroro npunoxenus s iI0S u Android. 000CHOBaHUEM 10 genoBek ¢ 6a30BBIMH IMOTPEOHOCTIMH.
Wurerpanus ¢ nactpymeHntamu paspadotku (GitHub, GitLab, Jira). BbIOOpA Asana nmoanepxkuBaet Scrum u Kanban

Bo3M0XXHOCTD HACTPOMKH JAIOOPA0B U OTYETHOCTH IO HYKIbI KOMITAHHH. yepes I0CKH, CIIUCKU U TaliMIIaiH.

becrutatneiii Tapud mis komana 1o 10 genmosek. MoOwmiIbHOE PUIIOKEHUE: TTOTHO(PYHKITHOHA

Bompoc: kakue aBe CHCTEMBI M3 MIEPEYNCICHHBIX HAMIYUIIHM 00pa3oM COOTB abpHbIe Tprtoskenus s I0S u Android.
€TCTBYIOT YKa3aHHBIM KPHTEPHSIM? BecrutaTHbIf Tapud: MOAXOIUT IUTT KOMaH/ I
1) Microsoft Project 0 15 4enoBek, 4TO MPEBHIIIAcT TPeOOBaHKE
2) Trello T3.

3) Asana

4) Redmine

5) Basecamp

40 Has3zoseume dsa npoepammmvlx npooykma (cucmemvl KOHMpPOJis 6epcuil), 3aganust oTkpbiToro | Git. [IoJHOCTBIO COOTBETCTBYET BCEM KPUTEP

KOMOpble HAULYHUM 00pa30M COOMBEMCMBYIOM YKA3aHHbIM Kpumepusim. K
pamxo (2—3 npeonosicenust) o60cHyiime 6b100p KAHCO020 peueHus

VKadicume, Kaxk OHO y008jiemeopsiem Kiouesvlm mpedosanusim uz 13:
Curyanus: BaM MOPYy4YeHO BBIOpaTh cucteMy KoHTposis Bepewuii (VCS) mis HO
BOT'O IIpOeKTa Mo pa3zpaboTke BeO-npuiioxkenus. Komanma coctout u3 5 paspa
00TYHKOB, paboTa BeAETCA B pacpeeEHHOM pexxumMe. TeXHUYecKoe 3a/1aHu
€ OIpeneNseT cIeayIolue KPUTepUH BeIOOpa:

Pacnipenenénnpiit mpuHIKI PabOTHI (KaXKIbIi pa3paboTUYUK UMEET MOJIHYIO KO
MU0 PETIO3UTOPHUS).

[Toanepskka BETBICHUS U CIIUSHUS BETOK C YAOOHBIM HHTEpdeiicoM.

Wurerpanus ¢ nomynspHbIME IutaTdopmamu xoctuHra koaa (GitHub, GitLab,
Bitbucket).

THUIIa C KPAaTKUM
OTBCTOM

USIM: 3TO paclpeieiéHHas CUCTEMa, TIOICPIK
UBaCT rMOKOE BETBICHHUE U CIHMSIHUE, HHTETPH
pyercs ¢ GitHub/GitLab/Bitbucket, umeet 06
HIMPHYIO TOKYMEHTAIIMIO U KPYITHEiIee cooo
[IECTBO pa3pabOTUYMKOB, OecIIaTHA IS TF00
BIX KOMaH]I.

Mercurial (Hg). Taxke pactipenenéHnHas CUCT
€Ma C XOPOILIEH MOIEPKKON BETBIICHUS, UHT
erpupyeTcs ¢ yKa3aHHBIMH TIaT(GOpMaMU X0OC
TUHTa, 00J1a/1aeT OHITHON TOKyMEHTalue! 1
AKTUBHBIM COOOIIECTBOM, OecIiiaTHa TS MC
noJib30BaHus. MeHee nonyisipaa, yeM Git, Ho
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Hannune noapoOHO# TOKYMEHTAIlMN M aKTUBHOTO COO0IIecTBa
rnoJis3oBareiieii. becriarHoCTh U HEOOIBIINX KOMAHL.

cTabuipHa ¥ yI00HA TSl HEOOJIBITUX
KOMaH/I.

IIK 5.1.CobupaTth ncxoaHble JaHHbIE JJIs1 Pa3pad0TKN NMPOEKTHONH JOKYMEHTAIUM HA HH(POPMALMOHHYIO CUCTEMY

41 Yemanosume coomsemcemeue medxcoy kame2opusimu UCX0OHbIX OanHblx u koH | 3ananue 3akpeitoro | A7 b1 B5S T3 J16 E2
KpemHuvlMu npUMepamu UHGOpMayuu, Komopyo Heobxooumo coopams 8 TUIIA Ha
PAMKAX Kaxscoou Kame2opuu: YCTaHOBJICHHE
A) TpeboBanus k pynkuuonansHoctu MC COOTBETCTBUS
b) dannsle o Texyment UT-undpactpyxrype
B) Busnec-nporeccs 3aka3unka
I') TpeGoBanus k 6€30MacCHOCTH
J1) OrpaHnuueHus 1 ycIoBUs SKCIUTyaTalluu
E) JlanHbI€ 0 1MOIB30BATENSAX CUCTEMBI
[Tepedens cymecTBYIOMUX CEPBEPOB, ceTeBoro odopyaosanus u [10, ux Bep
CHH U XapaKTEPUCTHKH
1) Onmnwucanue poseit (aAMHUHUCTPATOP, MEHEKEP, OTIEPATOP) H IIPaB JOCTYIT
a JUIsl KOKJIOU pOJIu
2) TpeboBanus K mu(POBAHUIO JaHHBIX, AyTEHTU(UKAIIUH, KOHTPOJIIO JOCT
yI1a, COOTBETCTBHUIO cTanaapTam (Hanpumep, GDPR, ©3-152)

3) Chomcok CHCTeM-HCTOYHUKOB U CHCTEM-TIPHEMHUKOB JaHHBIX, (JOPMAThI
U IPOTOKOJIBI 0OMEHa
4) OnwucaHue NOC/IEA0BATEILHOCTH ACHCTBHUI TIPH 0POPMIICHHH 3aKa3a, COT
JIACOBaHMHU JIOTOBOPA, YUETE TOBAPOB
5) TpeboBaHus K BpeMEHH OTKIMKA CUCTEMbI, TOMYCTUMON HAarpy3Ke, pexu
My paboTsl (24/7 wiu o rpaduky)
6) IlepeucHb omepaliyii, KOTOPbIE CUCTEMA JODKHA BBIMOIHATE (YIET KIINEH
TOB, OPMUPOBAHUE OTYETOB, PACUET CKUIOK)
42 Ycemanosume npasunvhyto nociedosamenbHocms 9manos coopa ucxoonsvix 0 | 3amanue 3akpeitoro | 21453

aumuvlx 0ns npoekmuou ookymenmayuu UC. Pacnonosxcume smanoi 6 no2uiec
KOM NOpsi0Ke Om HAYAIbHO20 K 3A8epULaoujemy:
Dransl cO0pa UCXOAHBIX JaHHBIX:

1)  ®opmupoBaHue nepeuHs TpeboBaHUi K PYHKIIMOHAILHOCTH CHCTEMBI
(xakue 3agaun nomwkHa pemats UC).

2)  BblsBICHHE U ONTUCAHUE KITFOUEBBIX OM3HEC-TIPOIIECCOB 3aKa34yHKa, 1O
JUTIEKAIIMX aBTOMATH3aIHU.

3)  ®dwukcarysi OrpaHUYCHUN U YCIOBHI SKCIUTyaTaIlil CUCTEMBI (PEKUM

THUIIA Ha
YCTAHOBJICHHUC
oCJICa0BAaTCIIBHOCT
u
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paboThl, Harpy3Ka, HHTETPALU).

4)  OmnpeneneHre COCTaBa MOJIb30BATEICH CUCTEMBI U UX POJiei (aIMHUHUC
TpaTop, onepaTop, MEHEKEP).

5)  Co6op nanHbIX 0 cymectBytomeit UT-unppactpykrype (cepBepsl, ceTu
I10, obopynoBanue).

43 Bowibepume ooun sepHuiii omeem u3 npedioAHceHHbIX 8APUAHMO8 3ananue 1
u obocHytime c80ll 6blO0p: KoMOMHMpoBaHHOTO | O00CHOBaHMe: B IIEPBYIO OUYEPE/Ib
Bol npuctynunu x cOopy HCXOAHBIX AaHHBIX Ui pazpadboTku UC THUIIA C BBIOOPOM HE00X0UMO BBISIBUTh IOTPEOHOCTH
«Cucrema yuérta 6ubnroreunsix GponoB». Ha nepBom sTane BaxxHO OJ/IHOTO BEPHOTO MoJIb30BaTeNel, TaK Kak UMEHHO OHU (OpMH
3aJI0)KUTh PYHAAMEHT 7S ocheayonux pador. Kakoi u3 OTBETA U3 PYIOT OCHOBY ISl BCEX TOCIEIYFOIINX
MEPEUNCIICHHBIX JICHCTBUN CIEAYeT BBITIOJIHUTH B TIEPBYIO OYepe/Ih? NPEUTOKEHHBIX U | 9TaroB cOopa JaHHBIX. WuTepBhIO
1) IIpoBecTH UHTEPBHIO C OMOIUOTEKAPSIMH M aIMHUHUCTPATOPAMH TSI 000CHOBaHHEM M03BOJISIET COOPATh «T0JI0C 3aKa3uMKay,
BBISIBJICHHS UX TIOTPEOHOCTEH M KIIIOUEBBIX CIIEHapUeB padOThI BbIOOpA 3auKCUpoBaTh OOJIEBbIE TOUKU U
2) N3y4nTh HOPMaTHBHO-TIPABOBBIC AKThI, PETYIUPYIOIIUE YIET OKUJTaHUSI.
oubmmoTeunsIx poH0B (Hampumep, ['OCTwI, ToKaIbHBIE PETIAMEHTHI )
3) IIpoaHanM3UpOBATh CYIIECTBYIOIIYIO CHCTEMY yuéTa (€CIIh €CTh)
BBISIBUTH €€ HEeJIOCTaTKU
4) CocTaBUTh YCPHOBOI MepedcHb GYHKIIHOHATBHBIX TPEOOBAHUH K
Oynyuiei cucreme
44 Buvibepume 6ce seprvie omseemsl Uz npediodNCeHHbIX 8APUAHMOB U 3amanus 134
obocHylime ¢80l 8b100p: koMOuHMpoBaHHOrO | O00CHOBaHMe: Ha 3Tane cOopa UCXOTHBIX
Brl yuactByete B npoekre no co3nanuto MC «Cucrema yrnpapieHus THUIIA C BBIOOPOM | JA@HHBIX BaKHO: BBIIBUTH MOTPEOHOCTH U
CKJIaJIOM ISl pO3HUYHOM ceTu». Ha sTame cOopa UCXOIHBIX JaHHBIX HECKOJIKUX BEPHBIX | CIICHapuH paboThl mosb3oBareseit (oter 1),
HeoOxoauMo chopMupoBaTh 0a3y A AajdbHEWIel pa3paboTKu OTBETOB U3 4TOOBI CUCTEMA COOTBETCTBOBAJIA PEaJIbHBI
nokymeHTanuu. Kakue u3 nepeyncieHHbIX JEeHCTBUM 0053aTENbHO HYKHOB NPEUIOKEHHBIX U | M 3aJa4aM IepcoHana;
BITIOJIHUTH B PaMKax 3TOro »Tamna’? 000CHOBaHHEM y4ecTh OTpaciieBble © HOPMATUBHbBIE
1) IIpoBecTtu paboure BCTpEUH ¢ KIAAOBIHKAMHM, JOTUCTAMHU M MEHEIKEPa BBIOOpA TpeboBanus (0TBET 3);
MU O MpojaaXkaM i (pUKcaluyu UX TUIOBBIX 3aJa4 U OOJIEBBIX TOUEK IPOAaHATU3UPOBATh TEKYIIUE MPOLECCHI
2) CocTaBUTh IETATbHBIN [U1aH Pa3BEPTHIBAHUS CEPBEPHOTO 000PYI0BAHUS (otBeT 4), YTOOBI MOHSTH, KAKUE OTEPALIUH
Ha CKJIaJlax HY>KHO aBTOMAaTH3UPOBATh.
3) U3yuuTh IeiicTBYyOLINE OTPACICBbIC CTAaHIAPTHI Y4ETa TOBAPHO-MATEePH
aJNbHBIX IIEHHOCTEH M TpeOOBaHUS K OTUETHOCTH
4) BBINOJHUTH aHATH3 TEKYIIMX CKIAJICKUX MPOLECCOB, BKIOYAs
JIBUKEHHE TOBAPOB, YUET OCTATKOB U (DOPMUPOBAHHE 3aKA30B.
45 Ilepeuucnume HeCKOIbKO KNI0UEBbIX MUNOE UCXOOHBIX OAHHBIX, KOMOpble 3anaHus OTKpHITOro | busHec-mpornecchl: onucaHre KIHUeBbIX One
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8am HeobX00UMO coOpams HA HAYATLHOM dMane:

@opMyJIMpOBKaA 3aJaHUS:

[IpencraBpTe, YTO BBl CUCTEMHBIN aHATUTHK, TPUCTYNAIOIIUN K pa3paboTke
MPOEKTHOU JOKyMEHTAIUHU JJIsi HOBOM MH(OPMAIIMOHHON CHCTEMBI TOPTOBOM
CETH.

THUIIA C KPATKUM
OTBETOM

panuii KoMmrnanuu (MpuéM 3aKasa, CKIJIaJICKOU
y4€T, OTIpy3Ka, B3aUMOPACUYETHI), BKIIIOYAS Y
YACTHUKOB U TOUKU MPUHITHS PEIICHUM.
TpeboBanus Kk PyHKIHOHATEHOCTH: TIEPEUCHD
3aJa4, KOTOpBIE cUcTeMa JI0JKHA perarh (Y4
€T ToBapoB, (hopMUPOBAHHUE OTUETOB, YIIPABII
€HHE CKUJIKaMH).

[Tosnb30BaTeNN U POJIU: CIUCOK KaTeTOpuil Mo
Jp30BaTenel (MeHemKep, KIaJa0BIIUK, OyXrai
T€p) U UX MpaBa/o0sA3aHHOCTH B CHCTEME.

IIK 5.2. Pazpa6aTbiBaTh NPOEKTHYIO JOKYMEHTALMIO HA Pa3padoTKy MHGOPMAIMOHHOWH CHCTEMbI B COOTBETCTBUM € TPEOOBAHUSIMM 3aKa3UHKA

46

Yemanosume coomeememeaue medwcoy smanamu HCUsHeHHO20 YUKIA UHGDOPM
AUUOHHOLL cuCmeMbl U KII0Ye8bIMU OeliCIN8UAMU/Pe3yIbmamamu,
XapakxmepHviMu OJisl KAXCO020 IMand.
A) IpennpoexTHas craaus
b) Texauveckoe U JOrH4ecKOe MPOESKTUPOBAHUE
B) Pabouee u dpuszndeckoe mpoeKTUPOBAHNE
I') OnpITHAS SKCTUTYaTAIUs
1) KomruiekcHas OTiajika MoACUCTeM, 00ydIeHHE MEPCOHAa, TOITATHOE BHE
npenue MC B skcrmyaTtaiuio, opopMiIeHHEe akTa 0 TPUEMO-CAATOYHBIX UCIIBIT
aHUIX
2) UccnenoBanue u ananus cymectByroieii UC, onpenencaue
TpeOoBaHU K HOBOU cUCTeMe, 0(OPMIIEHHE TEXHUKO-3KOHOMHYECKOTO 000
CHOBAHMSI U TEXHUYECKOTO 3aJaHUS
3) Pa3paboTka u HacTpoiika mporpamm, (popMHUpOBaHKE U HAIIOJHEHHE 0a3
JAHHBIX, MOJATOTOBKA pab04YMX MHCTPYKIMM [Tl TepcoHana, oopmieHue p
abouero nmpoexTa
4) Coop pekiamanuii ¥ cTaTUCTHKU O QpyHKIoHupoBanuu VC,
UCHpaBJeHNEe HeJOPabOTOK U OMINOOK, opopmieHne TpeOOBaHHM K MOJIEpH
W3allM1 U UX peau3aius
5) PazpaboTka (pyHKIIMOHAIBHOW U CUCTEMHOIN apXUTEKTYpPHI (COCTaB aBTOM
aTU3UPYEeMBbIX QYHKIUH 1 00€CIeUnBAIOIINX MTOACUCTEM), 0(hOpMIIEHUE TEXH
nyeckoro npoekra MC

3agaHue 3aKphITOTO
THUIIA HA
YCTaHOBJICHUE
COOTBETCTBHUS

A2B5B3T1
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Pacnonoscume smanwvl pazpabomku npoexmuou 00KyMeHmayuu 8 npasuisv

3aI[aHI/IC 3aKPBITOTO

3124

29




HOU NOCe008AMENbHOCIU OM HAYATLHO20 K 3A8EPULAIOUIeMY " TUIIA Ha
Oranbl pa3pabOTKH MPOSKTHOW TOKYMEHTAIIUH: yCTaHOBIICHHUE
1) ®opmuposanue Trexuudeckoro 3ananus (T3): dukcanus ueneit, Tpebo | mociIeI0BATEIBHOCT
BaHWI, TPAHHUII POEKTA H KPUTEPHUEB TPUEMKHI u
2) Pa3paboTka 3CKH3HOTO MPOEKTA: OMpPEACICHIE PEIBAPUTEIBHBIX Pe
[ICHUH 110 CTPYKTYpPE CUCTEMBI, QYHKIHIM ITOJCHUCTEM, COCTABY 3aa4
3) CoOop u ananu3 TpebOBaHUIT 3aKa3urKa U MOJIb30BaTE/ICH (MHTEPBHIO,
aHKETHUPOBaHME, U3yueHUE OU3HEC-TIPOLIECCOB)
4) Pa3paboTka TEXHHYECKOTO MPOCKTA: NETATU3AIUS apXUTEKTYPhI, KOM
MMOHEHTOB, HHTEPGENCOoB, 0a3 TaHHBIX, TEXHOJOTHH.
48 Buvibepume 00un eeprbiii omeem u3 npeodioHCeHHbIX 8APUAHMOE U Oalime Kpd 3amanue 2
mKoe 0b0CcHo8anue, noyemy UMeHHO 2MOm Memoo npeonoYmumeneH 8 KoMOnHUpOoBaHHOTO | O0OCHOBaHMe: HAOIIOACHNE TIO3BOJISICT:
OaHHOU CUmMyayuu: THUIA C BEIOOPOM YBHUJIIETh peasTbHBIC Pa00YHe MPOIECCH «H3HY
Bb1 yuactByere B mpoekTe 1o pa3zpaboTke HHPOPMAIIMOHHON CUCTEMBI [Tl Me OJIHOTO BEPHOT'O TpH»; 3a(pUKCUPOBATH HESBHBIE JIEHCTBUS,
JTUIIMHCKOTO 1eHTpa. Ha Texyiem stane HeoOX0IuMO ONpeenuTh, Kakoi Me OTBETa U3 KOTOpBIE COTPYTHUKH MCIOJIB3YIOT IJIs pellie
TOJ cOopa TpeboBaHuUii K cucteme Oyaet Hanboee 3PGEKTUBHBIM IJIS BBISBII MIPEVIOKEHHBIX U | HUSI 33]1a9; BBISIBUTH «y3KHE MECTa» 1
€HUS CKPBITHIX (HESIBHBIX) MOTPEOHOCTEH MOIB30BATEICH M HIOAHCOB paboun 000CHOBaHHEM HEOYECBUIHBIC MMPOOJIEMBI, O KOTOPHIX TOJIB30B
X MPOIIECCOB. BbIOOpA aTesld MOTYT HE yIIOMSIHYTh B OIIPOCax;
1) AukeTHpoBaHKE TIEPCOHATA C 3aKPHITBIMHU BOTIPOCAMHU coOpaTh KOHTEKCTHBIE TaHHBIE.
2) Habmronenue 3a paboToil COTPYIHUKOB B peaIbHBIX YCIOBHSIX
3) AHaiu3 HOPMATHBHBIX JOKYMEHTOB (PErJIAMCHTOB, HHCTPYKITHI)
4) N3ydenue oTYETOB 0 Kaobax MarMeHToB 3a MOCICAHUI ro]
5) IIpoBeaenue GoKyc-rpyIbl ¢ PyKOBOACTBOM IIEHTpa
49 Buibepume 6ce geprvie omeemvl uz npedioHCeHHbIX 8APUAHMO8 U 3ananus 12
00OCHyUme 80l 8b100p ONUPAACHL HA ~ NPUHYUNBL  CMPYKmMypuposanus | kKoMOuHupoBaHHoro | OGocHOBaHHe: B KOMIIJIEKT

npoekmuoti dokymenmayuu, mpebosanus I' OCT u ompacnesvix
cmandapmog (nanpumep, 'OCT 34.201-2020),  noeuxy  coenacosanus
OOKYMEHMAayuu ¢ 3aKaA34UKOM.

Brl popmupyere koMIuiekT npoekTHoi nokymenTtanuu ans UC «ABTomaTtu
3UpoBaHHAs cucTeMa y4éta oubnuoreunsix GpoHnoB». Kakue u3 nepeuncie
HHBIX JJOKYMEHTOB 00s3aTeIbHO JOHKHBI BOUTH B COCTaB JOKYMEHTAIIUU
Ha 3TaIl¢ COrJacOBaHMS C 3aKa3UMKOM?

1) Texuuueckoe 3ananue (T3) ¢ pazaenamu: nenu, GyHkuu, TpeOOBaHUSA K
HaJE&KHOCTH, YCIOBUS dKCIUTyaTallUuH

THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

IPOCKTHON JOKYMEHTALUU Ha

JTare COrjlacoBaHUs € 3aKa3yMKOM o0si3aTe
JIBHO BXOJIAIT: TeXHUYECKoe 3aaanue (1) —
0a30BbIi JOKYMEHT, (PUKCUPYIOIUNA TpeOOB
aHus, QYHKIUU U KpuTepun npuéMku. bes v
€ro HeBO3MOXKHO COTJIacoBaTh IPaHMIIBI PO
eKTa M 3CKU3HBIH NMPOeKT (2) — mo3Bosiser
BU3YyaJIN3UPOBATh KOHIIETIINIO CHCTEMBI,
COTJIaCOBATh APXUTEKTYPY U KIIOUEBbIE
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2) DCKU3HBIN MPOEKT C KOHIENTYAIbHON CXEMOW apXUTEKTYPhl U OCHOBHBI
MH CLIEHApUSIMH UCII0JIb30BAHUS

3) IMoapoOHBIN KO MOJTyJICH CHCTEMBI ¢ KOMMEHTapUSIMHU IPOTPAMMHUCTA
4) Inan-rpaduk padoT ¢ 3TaniaMu, CPOKAMU U OTBETCTBEHHBIMU JIMI[AMH

CLIEHApUHU JI0 ACTAJIbHON MPOPaOOTKHU.

50 Ilepeuucnume 3 kniouesvlx pazoenos (00Kymenmos/o10xkos), komopule 06s3a | 3ananus oTkpeiToro | 1. TexHudeckoe 3amaHue: COACPKUT IIEITH,
MeNbHO 00IAHCHBL ObIMb BKIIOUEHbI 8 KOMNIEKM NPOEKMHOU OOKYMEeHmayuu u TUIIA C KPATKUM 3a7auu, QYHKIIMOHAIBHBIE TPEOOBAHUS
oatime kpamxoe onucanue (1-2 npeonosicenus) nepsoe pazoana: OTBETOM K CHUCTEeMeE, TpaHuIlbl mpoekTa. HyxxeH st
@opMyTUpOBKa 3aJaHHS: ¢buKcanuy JOroBOPEHHOCTEN MEXTY 3aKa3ul
BbI cucTeMHBIN aHATUTUK, OTBETCTBEHHBIN 33 MMOATOTOBKY IMPOEKTHOU KOM U pa3pabOTYHKOM.

JOKYMEHTAIUH JUIsl HOBOU MH(OPMAITMOHHOMN CHCTEMBI 2. ApxutekTtypHas cxema VC.
3.Cneunduxanus TpeboBaHUN K
uHTepdericam

IIK 5.3.Pa3zpabarbiBaTh OACHCTEMBbI 0€30IIACHOCTH HH(POPMALIMOHHON CHCTEMBbI B COOTBETCTBHHU ¢ TEXHHUYECKHM 3aIaHHEM

o1 Yemanosume coomsemcemeue mexicoy 0CHOBHbIMU KOMROHeHmamu noocucme | 3amanue 3akpeiToro | A2 b4 B5 '3
mot oezonachocmu UC u ux xnovesvimu OyHKYUAMU/3a0aUaAMU: THIIa HA
A) IMoacucrema ayreHTH(DHUKAIIN U UISHTUDUKAITAN YCTaHOBJICHUE
b) Iloacucrema KOHTPOJISI TOCTYTIA COOTBETCTBUSA
B) Iloncucrema mudpoBanus JaHHBIX
I') [loacuctema MOHUTOPUHTA U ayIuTa 0€30MaCHOCTH

1) O6uapyxeHue, OJIOKUPOBAHUE U YIAICHUE BUPYCOB, TPOSIHOB, IITHOHCK

UX MPOTPaMM U UHBIX BPEIOHOCHBIX 0OBEKTOB

2) TIpoBepka MOUTMHHOCTH IOJIH30BATENCH U YCTPOCTB IIPH BXOJIE B CHCTE

My (JIOTHH, ITapoJib, ONOMETPHS, TOKCHBI)

3) Perucrparust coObITHIF 6€30TTaCHOCTH (BXO/IbI, MOIBITKH JOCTYIIA, H3MEH
€HUS TPaB), aHAIIU3 KYPHATIOB JIs1 BBISBJICHUS aHOMAIHUN
4) OmnpeneneHre v MPUMEHEHHE TIPABHJI, KTO U K KAKUM pecypcaM MOXKET TI

OJIyYUTh AOCTYI (POJIH, IIpaBa, MOJIUTHUKH JOCTYIIA)

5) OoOecnieueHne KOH(PUACHINATBHOCTH AaHHBIX MYTEM HX PEOOpa30BaHUsI
B HEUHTAEMbI (popMaT MPU XpaHEHUHU U Tiepeaayde
52 Yemanosume npasunvrylo nociedosamensHocms 9manog pazpabomku noocu | 3aaanue 3akpbitoro | 31254

cmemul 6ezonacnocmu UC. Pacnonodcume smansi 8 102U4ecKoM nopsioke —
OM HAYANbHO20 K 306epULaujemy.
Otanbl pa3pabOTKH MMOACUCTEMBI 0€3011aCHOCTH:

1) TIlIpoBenenue aymuta Texymei UT-uHdpacTpyKTypsl U BBISIBICHUE VA3
BUMOCTEM

THUIIA Ha
YCTAHOBJICHHUC
noCJICa0BaTCIIbHOCT
u
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2) Pa3paboTka moJMTHKH HHOOPMAIIHOHHON 0€301IaCHOCTH U PETrJIaMEHT
OB JIOCTyHa

3) ®dopmupoBaHKe TpeOOBaHUIT K OJCUCTEME OS30MIACHOCTH Ha OCHOBE
TEXHUYECKOTO 33JaHUsI U HOPMAaTHBHBIX aKTOB

4) BsIOOp 1 000CHOBaHUE TEXHUYECKUX CPEJICTB 3AIIUTHI (MEKCETEBBIC 3
KpaHbl, CHCTEMBI 00HAPYKEHUSI BTOP)KEHUH, cpeacTBa mmdpoBaHus)

5) IIpoexTUpoBaHHE apXUTEKTYPHI MOICHCTEMBI O€30MTACHOCTH (CXEMBI,
MOJIEJIH, B3aUMOJICHCTBUSI KOMITOHEHTOB)

53 Buvibepume 00un sepnulii omeem u3 npeonioAHceHHbIX BAPUAHMO8 3ananue 2
000CHYlime 801l 8b100D, ONUPASCH HA mpebosanus | komOuHHpOBaHHOTO | O0OCHOBaHMeE: OTBET 2 000CHOBAH TEM, UYTO:
MUNOBLIX MEXHUUECKUX 3A0aHUll K noOcucmemam 6e30nacHocmu: THUIIA C BBIOOPOM RBAC nanpsimyto peanusyet TpedoBanue T3
Br1 paszpabatsiBaete noacucremy 6e3omnacHocTH aist UC «JInunbiii kKaOuHET OJTHOTO BEPHOTO 0 IPEAOTBPAIIEHNN HECAHKIIMOHUPOBAHHOTO
MAIMEeHTay MEIUITUTHCKON KIMHUKA. B TEXHHUECKOM 3aJlaHiH yKa3aHbl TpeOo OTBETa U3 JOCTyTa, YETKO OTPEesisl, KTO U K KaKUM Ja
BaHUS: 3aIIATA MEPCOHAFHBIX TAHHBIX, ayTCHTU(UKAIHS TT0JTb30BaTelNeH, NPEUTOKEHHBIX MU | HHBIM MOKET 00pamarhest (MarueHThl —
MPEOTBPAIllCHHE HECAHKIIMOHUPOBAHHOTO JJOCTYIA K METUIIMHCKAM 000CHOBaHHEM K CBOHIM 3aITUCSIM, Bpaul — K 3aITHCSIM
3anucsiM. Kakol 13 mepeunciieHHBIX MTOIX00B CIIEAYET IPHOPUTETHO BbIOOpa CBOWIX TAIIMEHTOB); POJICBask MOJCIb
peann30BaTh Ha JTare MPOSKTUPOBAHUS APXUTEKTYPHI MOJICUCTEMBI? MacmTabupyema u ynpasisieMa: H3MEHEHUS
IpaB MOKHO BHOCHTH I[CHTPAJTM30BAHHO MPH
1) Buenpenune OnoMeTpHUeCKON ayTeHTH(UKAIMH (OTIIEYAaTKH MabIEB, pa W3MEHEHUH PETJIAMEHTOB KIMHUKH.
CIIO3HaBaHUE JIMIIA) JIJIsl BCEX MOJIb30BaTeIeH
2) Paspabotka poseBoit moaeiu goctyna (RBAC) ¢ uétkum
pasrpaHrueHHEM paB sl MAlMEHTOB, Bpayel U aJ]MHUHUACTPATOPOB
3) Ycranoka antuBupycHoro I10 Ha Bce pabouue cTaHIu 0€3 JOTOHUTE
JIBHBIX MEP 3alHUTHI
4) lIudposanue Tpaduka MKy KIHEHTOM H CEPBEPOM TI0 MPOTOKOITY
HTTP (6e3 SSL/TLYS)
54 Buvibepume 6ce seprvie omeenvl U3z npeodioHCeHHbIX BAPUAHINOE u 3ananus 15
obocHytime c601i 6b100p: koMOuHupoBaHHoro | O6ocuoBanme:l. PazsépreBanue VPN c mpo

DopMyTUpOBKa 33 JaHUS:

BbI yuacTByeTe B poeKTe MO CO3/IaHUIO 3aIUIIEHHON NHPOPMAITMOHHON CHUC
TEMBI JIJIs1 TOCYAPCTBEHHOTO YUpeXAeHUA. B TeXHMUeCcKoM 3aaHuH
0003HaueHbI TPEOOBAHUS:

o0ecneunTh KOH(PUAESHIINATBHOCTh MepelaBaeMbIX JaHHBIX;

IIPEIOTBPATUTh HECAHKLIMOHUPOBAHHBIN JOCTYI K PECYPCAM CUCTEMBI;
cooTBeTcTBOBaTh TpeboBaHUAM P3-152 «O nepcoHaIbHBIX JAHHBIX» U MPUKA

THUTIA C BBIOOPOM
HECKOJIbKUX BEPHBIX
OTBETOB M3
NPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

TokosIoM IPsec.: obecrieunBaeT KoHpHIEHITNA
JBHOCTD U IEIOCTHOCTh JAHHBIX MPH Mepeaay
€ MpeAoTBpaIlaeT nepexsaT U MOAMEHY JIaHH
BIX, TIOJJIEP)KMBAET COOTBETCTBHE HOPMATHBH
BIM TPEOOBAHUSM TIO 3AIUTE KAHAIOB CBS3H.
5. Ilpumenenne CK3U knacca KC1/KC2,
HANPSIMYIO OTBEYAeT TPEOOBAHHIO O
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3am OCTOK.
1) PaseépreiBanue BuptyanbHoii yactHOi cetu (VPN) ¢ mporokonom IPsec.
2) Buenpenwue cucremsl yrpasieHus 1octynoM Ha ocHoBe poneii (RBAC).
3) Vcranoska antuBupycHoro ITO Ha Bce pabouune cTaHINH.
4)  OpraHu3aius pe3epBHOI0 KOIMPOBAHUS JAaHHBIX HA yIaIEHHbII cepBep.

5) Ilpumenenue cpencts kpunrtorpaduueckoii 3amutbl nadopmarmu (CK3H1) k
nacca KC1/KC2.

KOH(HUICHIINATLHOCTH, 00ECTIeYnBaCT IOPUIN
YeCcKylo 3HaunMocTh onepanuit (OLII), coots
eTcTBYyeT 00s3aTenbHbIM TpeboBanusmM D3-15
2 n npuka3zoB ®CTIK k kiaccy 3amuménHoc
TH CHCTEMBI.

55 Jlononnume onpedenenue, Haneuamatime cmpoYHbIMU OYKEAMU. 3amanust OTKPBITOTO | OPHUITMATBHBIN TOKYMEHT, (hOPMATU3YIOIIHIA
Texnuueckoe 3aaHue o pa3padoTke MOAYISI HHHOPMAITMOHHOW CUCTEMBI THUMA C KPaTKUM TpeboBaHUs 3aKa3urKa K (PyHKIIMOHAIY, Xapa
—3T0........ OTBETOM KTEPUCTHUKAM U MPOLIECCY CO3/1aHuUs OTIEIbHO

ro MOAYJIA B paMKax MHQOPMAIIMOHHOH cucTe
MBI.
11K 5.4.I1pousBoauTts pa3padoTky MoayJieii MHGOPMAIIMOHHON CUCTEMbI B COOTBETCTBHHU € TEXHUYECKUM 3a/IaHUEM

56 Yemanosume coomsememeue mexcdy smanamu pazpabomxu mooyass UC u x | 3amanue 3akpeitoro | A3 b4 B1 172
apakmepHbiMu 0eucCmeUsMU/pe3yibmamami. TUIIA Ha
A) Ananu3 TpeOOBaHUH U TIOCTAHOBKA 33/1a4H YCTaHOBJICHUE
b) IlpoextupoBanue Moxymst COOTBETCTBUSA
B) KoaupoBanue (peanmzarius)
I') TectupoBanue u oTiaKa
1) Hanmcanue MCXOIHOTO KOJIa Ha BHIOPAHHOM SI3bIKE MPOrPAMMHUPOBAHUS B
COOTBETCTBUU C APXUTEKTYpOH U uHTEepdeiicamu
2) TIpoBepka pabOTOCIIOCOOHOCTH MOJIYJISI, BBISBJICHUE U HUCIIPABICHUE
om0k, Bepudukaius cooTBeTcTBUs 13
3) N3yueHne TEXHUYIECKOTO 3aaHusl, BbIACICHNE PYHKIIMOHAIBHBIX U HeDYH
KIIMOHAJIBbHBIX TpeOoBaHuUM, GopMupoBaHue crenndukaimii
4) Pa3paboTka apXUTEKTYpPBl MOYJIS, BBIOOD ITOPUTMOB U CTPYKTYP
JAHHBIX, ONTMCAaHUE UHTEPPEHCOB U B3aMMOICHCTBHI
5) Onucanue naTEpEicOB NPUITOKEHUIN

57 Ycemanosume npasunvhyto nociedoeamensHocmsy 9manog papabomxu 3ananue 3akpbiToro | 32541

MOOYIL UHPOPMAYUOHHOU CUCEMbBL CO2TLACHO 0OUWENnPUHSIMOL Memo00I02UU
Oransl pa3paboTku (0003HAUEHUS):

1)BHeapeHue 1 COMPOBOXKIACHUE MOIYJIS.

2) IIpoekTHpoBaHUE APXUTEKTYPHI U HHTEPHEHCOB MOTYIIS.

3) Ananu3 TpeboBaHMi U POPMHUPOBAHUE TEXHUYECKOTO 3a1aHUS.
4)TecTupoBaHUE M OTJIAJIKA PEATM30BAHHOTO MOJTYJISI.

THUIIA Ha
YCTAHOBJICHHUC
oCJICa0BAaTCIIBHOCT
u
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5) Konuposanue (peanusaius) MOAYJIS 1O IPOCKTY.

58

Buibepume 00un eepHulii omeem uz npeoyiodceHHbIX 8APUAHMO8 U 0OOCHYIMe
¢80t 8b100p, onupasce Ha npunyunsl pazpadbomku UC u mpebosanus
MEeXHUYECK020 3A0aHUsA:

3ananue:

Br1 pazpabatbiBaeTe MOIysIh YU€Ta 3aKa30B JJIsl HHTEpHET-Mara3uaa. B Texn
MYECKOM 33/IaHUH YKa3aHbl TPEOOBAHUS:

obpabotka 0 1 000 3ampocoB B ceKyHY;

XpaHEHHE JIaHHBIX O 3aKa3ax HEe MEHee D JIeT;

MHTErpanus ¢ miaTé&xHoi cucremoil uepes API;

uHTepdeiic Ha PyCCKOM U aHTJIMHCKOM SI3bIKaX.

Ha stare mpoekTupoBaHus BBI JOKHBI BBIOPATH MOJIX0]] K XpPaHCHHIO
naHHbIX. Kakoit BapumanT Hambosee cooTBeTcTBYeT 137

1) Ucnonb3oBatk nokanbHbIi (aitn JSON m1st XxpaHeHus 3aKa30B —

MPOCTO BHEAPUTH, He TpeOyer CYB/]

2) IMpumennts BeTpanBaemyio CYB]] (manmpumep, SQLIite) —

n€rkas, He TpeOyeT cepBepa, MOAXOIUT I MAJIOTO 00BEMA TAaHHBIX.

3) PasBepHyThCs KiMeHT-cepBepHyto pemsiinonnyo CYB]] (manpumep, Postg
reSQL) ¢ perumMkanueii u mapKkupoBaHuEeM 00eCIIeYHBaACT
MacIITabupyeMoCTh, OTKA30yCTOHYUBOCTh U COOTBETCTBHE TPEOOBAHUSIM K
Harpy3Ke U CpOKYy XpaHCHUs

4) XpaHuTh JaHHBIC B OTIepaTHBHOM mamsaTH (iN-memory store, nanpumep, Re
dis) MakcuMaIbHO OBICTPO, HO TAaHHBIE HE COXPAHSIOTCS MOCTIE Iepe3anycKa

3anaHue
KOMOMHHPOBAHHOIO
THUIIA C BBIOOpOM
OJIHOTO BEPHOT'O
OTBETA U3
MPEUTOKESHHBIX
000CHOBaHHUEM
BBIOOpA

3

O0ocHOBaHMe: BapUaHT 3 COOTBETCTBYET
BCEM KJII04YeBbIM TpeOoBanusm T3. Pensitimon
Hast CYB/I (PostgreSQL) mo3BosisieT XpaHUTh
JaHHbIE S5+ JIeT, 00ecreuynBaeT TPaH3aKIUOHH
OCTb U LIEJIOCTHOCTb.

59

Buvibepume 6ce eeprvie omeemvl u3 npeosodceHHbIX 6APUAHNOE U 0OOCHYUMe
ceoll 8blbop, onupascy Ha mpebosanusa T3 u npunyunsvl paspabomxu UC:
YcnoBue 3ajaHus:

Bb1 yuactByeTe B pazpaboTke MOy sl OTYETHOCTH JUIsl OyXTraJlTepCKOM cucTe
MBI IpeanpusATHs. TeXHUUecKoe 3a/laHie COJIEPKUT CIIEeTYIOIINe TPeOOBaHNU:
nojaepxka popmupoBanus otuéros no MCPO u PCHY;

BBITpY3Ka AaHHBIX B popmaTel PDF, XLSX, CSV;

MHOTOTIOJIb30BATENBCKUI IOCTYII C POJIEBOM MOJIeINbIO (OyXranTep, ayIuTop);
XpaHEeHUe UCTOPUYECKUX BEepCHI OTUETOB HE MeHee 3 JIET;

uHTerpanus ¢ yuétHol cucremoit uepe3 REST API;

BpeMms reHepanuu otuéra He 6osee 10 cekynn ans Habopa JaHHBIX 10

100 000 3amucei.

3agaHus
KOMOWHHUPOBAHHOTO
THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

123

ObGocHoBaHMe: Ha JTare NPOCKTUPOBAHUS
MOYJIsl, He0OX0IUMO: pa3paboTaTh

cxemy b/l s XpaHeHus: Bepcui OTYETOB;

BBIOpaTh OMOIMOTEKY A71st reHepanuun PDF/X
LSX/CSV u Onucars koutpaktsl REST API
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Kakue u3 nepeuncieHHbIX HIKe TeHCTBUI 00513aTeIbHO HY)KHO BBITIOJHUTD
Ha 3Tare MNPOeKTUPOBAHUSA MO, YTOOBI 00ecreunTs cooTBeTcTBUE T3?
1) Pa3paborats cxemy BJ] miist xpaHeHus Bepcuii 0TYETOB € YUETOM CPOKOB
XpaHEHUS U MEXaHU3MOB OUUCTKHU CTapbIX JaHHBIX
2) BriOpars Oubaunoteky mis renepanuu PDF/XLSX/CSV u npoBeputs €
IIPOM3BOIUTENBHOCTh Ha TECTOBBIX HA0OpaxX JaHHbBIX
3) Omnucars kouTpakThl REST APl (MeTobl, mapameTpbl, hopMaThl OTBETOB)
JUISI THTETPALAU ¢ YYETHOM CUCTEMOM
4) Co31aTh MakeT MOJIb30BATEILCKOTO HHTEpdeiica 6e3 yuéra poeBoi

MOJIENTN

60 Hanuwume npocmuimu cnosamu omeem, kax eciu 6bl 00bACHAIU HOBUYUKY, 3anmanus oTkpeIToro | [Ipogymars, riae OyayT XpaHUTHCS TaHHBIE KO
Hazogume 1-2 2nasnvlx delicmausi, KOMmopbie HYHCHO COelamb Ha dmane TUTIA C KPATKUM P3UHBI (HarIpuMep, B CIIEHAITBHON
NPOEKMUPOBaAHUsL MOOYIIAL: OTBETOM «rabnuie» 0a3pl JAHHBIX WU B «IAMSTH»
Br1 pa3pabatsiBaere Moynb «Kop3nHa MOKymok» Ji1sl HHTepHEeT-Mara3uHa. B Opay3epa). ITO HyKHO, 4TOObI KOp3UHA HE
TexHudeckoM 3ananuu (T3) ckazaHo: mpornajaaga Ipu OOHOBJICHUHU CTPAHUIIBI KaK B
M0JIL30BATENh IOJDKEH BUCTH CIIUCOK TOBAPOB B KOP3UHE, peaTbHOM MarasuHe Balia KOp3uHa He rcue3a
MO>KHO U3MEHSTh KOJHYECTBO TOBAPOB; €T, €CJIM BBl IEPEILIN B IPYTO# OT/IEL.

MIpy OOHOBJIEHUH CTPAHUIIBI KOP3MHA HE JJOJDKHA «COPAChIBATHCSY;
CHCTEMa JIOJDKHA CUUTATh OOIIYI0 CTOMMOCTD 3aKa3a.

IIK 5.5.0cymecTBaSTh TECTUPOBAHUE HH(POPMAITMOHHON CHCTEMBbI HA dTale ONbITHOM IKCIJIyaTAlluM ¢ puKcanueidl BbIABJIEHHBIX OIIH00K
KOJIMPOBAHUSA B pa3padaTbiBaeMbIX MOAYJISIX HHGOPMAIMOHHON CHCTEMBI

61 Yemanosume coomsemcemeue mexcdy suoamu omudox u munudnsimu npumep | 3amaanue 3akpeitoro | A3 b2 B1 14
amu/nposasieHuAMU MAaKux ouubOK: TUIIA Ha
A) Jloruueckas ommnbka yCTaHOBJICHHE
B) Ommbka BpemeHu BoimosiHeHus (runtime error) COOTBETCTBHUS

B) Cunrakcuueckas ommoOka

I') Ommbka uHTErpaun

1) IMporpamMma He 3aMycKaeTcsi: KOMITIIATOP BBLAAET COOOIICHHE
«OXKHMJAETCsl TOUKa C 3aIATOW» B ONPEETIEHHON CTpOKe KoJa

2) Ipu Haxxatuu kHONKU «COXPAaHHUTh» CUCTEMa BBIAAET OmuoOKy «500
Internal Server Error» u npekparaer paboty

3) AnroputMm pacuéra ckuaku npumensier 10 % BmecTo ykazaHHbIX B T3
15 % , xotsa unTepdeiic u coxpaHeHue JaHHBIX pabOTalOT KOPPEKTHO.

4) Monynp OTIIPaBKH yBEJIOMIICHHI HE TIOJTy4aeT TaHHbIE O 3aKa3e U3
OCHOBHOT'O MOJIyJIsl CHCTEMBl — MUCbMa HE OTIPABIISIOTCS
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5) Iporpamma paboTaer, BEIIAIOTCS BCE JaHHBIC

62 Ycemanosume npasunvhyio nociedosamenvbHocms delicmauil npu eviaeieHuy u | 3aaanue 3akpeitoro | 42513
@urcayuu owudxku ¢ mooyre UC 60 8pems onvimHOU IKCHLYAMAYUU. TUIIA Ha
laru (o603HaueHus): yCTaHOBIICHHE
1) Odopmuts oTuét 0 nedexre (bug report) c onucanuem cuMnTOMa, IIATOB B | MOCIIEI0BATEIILHOCT
OCIIPOM3BEICHHUS, 0KHUIAEMOT0 U (PAKTUIECKOTO Pe3ylbTaTa. u
2) TToBTOPUTH NEliCTBHE, BBI3bIBAIOIIEE COOM, YTOOBI YOCAUTHCS B BOCIIPOH3B
OJIMMOCTH OTITHOKH.
3) IMepenath OTUET pa3pabOTUYHUKAM M OTCIACIUTH CTATYC MCITPABICHUS (B CUCT
eme yuéTa 3aja4).)4) 3aMeTUTh HECTAHIAPTHOE TIOBEACHUE CHCTEMBI (HAITPUM
ep, NMaJieHue MPUJI0KCHUS, HEBEPHBIE PAaCcUEThI, 3aBHCAHUE).
5)[TpoBepuTh, HE CBSI3aHAa JIK MPOOJIEMa ¢ HACTPOHKAMHU OKPYKEHHUS WITH JeHC
TBUSIMHU TIOJTH30BATENS (MCKIIOYUTH JIOXKHBIE CpabaThIBaHU).
63 Buvibepume 00un eepmubiii omeem u3 8apuanmos u 060CcHylime ce0i 8b1O0p, 3amanue 2
onupaiimecsv Ha NPUHYUNBI OP2AHUZAYUY MECTUPOBAHUL HA dmane KoOMOUHUpOBaHHOTO | O0OCHOBaHMeE: Ha dTATC OTIBITHON
ONBIMHOU IKCHIYAMAYUU THUIIA C BBIOOpOM AKCIUTYaTallMl KPUTUYECKU BaXKHO MOATBEPAU
Bbl mpoBoAMTE ONMBITHYIO SKCIUTYaTAI[MI0 MOAYIIA pacuéra 3apaboTHON MIaThl OJIHOTO BEPHOTO Th BOCIIPOM3BOJMMOCTh OLITHOKH,
B kopnopatuBHoi VIC. [Ipu npoBepke cuenapus «Hauuncnenue npeMun» cuc OTBETA U3 monpoOOBaB pa3HbIe BXOIHBIC JaHHBIC, ST CMO
TeMa Bbliana omnoKy: «He ynanoch BBIIOJHUTE Pacy€T: EIeHE Ha HOJIbY. MPEJUIOKEHHBIX U | TY: MIOHATH, BCET/Ia JIM BO3HUKAET OLINOKa
Bamu geiictBus B epByto ouepes? 000CHOBaHHEM WM TOJIBKO MPH ONPENIENEHHBIX YCIOBUAX
1) Cpa3zy nepenath pazpaboTyrikam cooOmieHue: «Moayib IOMaeTcs pu BBIOOpA (marpumep, eciu npemus = 0);
HAYKUCIICHUU IPEMUU — UCIIPABBTEY. coOpaTb TOTOJHUTENIbHBIEC (DAKTHI TS OTYETA
2) ITorpo6oBaTh BBIOJHUTH PACUYET C IPYTMMHU JaHHBIMU (HAIIPUMED, (xakue JaHHbIE NPUBOAAT K cOO0I0, a KaKue —
JIPYroi COTPYIHHK, APYyras CyMMa MPEeMHH ), YTOObI TIPOBEPUTH HET);
BO IIPOU3BOJUMOCTD U TPAHUIIBI OLITHOKU UCKJIIOUYHTD JIO’KHBIE cpabaThIBaHUS
3) BadukcupoBath ONIMOKY B KypHAJIE TECTUPOBAHKSI 03 TOMOTHUTEIBHBIX (Hanpumep, ommrOKa MOXKET OBITh CBSI3aHA C
MIPOBEPOK — Pa3pabOTUMKU caMH pazdepyTcs KOHKPETHBIM TE€CTOBBIM MOJIB30BATEIIEM).
4) TIpHOCTaHOBUTH TECTUPOBAHUE MOJIYJIS U JKIATh YKa3aHUH PyKOBOIUTEIS.
64 Buvibepume eprvie omeemvl u3 npeoIoAHCEHHBIX 8APUAHNOE U 0OOCHYUMeE 3anaHus 23
C801l 8b100p: KOMOUHUpOBaHHOTO | O00CHOBaHMe: pa3pabOTUUKH  JTOJIKHBI

Bol TecTupyere Moynb OHIAH-OIIATH B MHTEpHET-Marazune. Ha sramne on

BITHOM DKCIUTyaTalliy Bbl OOHAPYKUITH, YTO MPHU BBOJE HOMEpa KapThl C Mpod
enaMu cuctema BeIIAET ommoOKy. Kakue aeiicTBust 0053aTeIbHO HYKHO BBITIO
JTHUTH, YTOOBI MPABUIIHHO 3a(DUKCHPOBATH U MEpeiaTh ATy MpobdieMy pa3pado

THUTIA C BBIOOPOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U

TOYHO 3HATh, KaKHe IIark MPUBEJH K OIIHOKE.
Ecnu He onucats maru, oHU

MOTYT HE MOHSATh, B KAKOM MECTE KOJa
UCKaTh NMpo0OsIeMy; HY)KHO, YTOOBI
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TYUKaAM?

1)Caenatb CKPHHIIOT SKpaHa C OMHUOKON U OTIPABUTH €r0 B YaT KOMAH/IbI.
2)3anucaTh TOYHBIC IIArH, KOTOPBIC IPUBEIIU K OIIUOKE (HAIpUMep: «BBEI HO
Mep KapThl ,,1234 5678 9012 3456 ¢ mpobenamu — Haxan ,,OmiaTuTs —
MOSIBUJIACH OIINOKAY).

3) Vkasarb, Kako# pe3yabTaT Bbl 0KHIaH (YCIICIIHAS OTIaTa) M YTO TOIydr
JIOCh HA caMoM jienie (omuoKa).

4) Ckazatb pa3paboTunky: «Moyib OIuIaThl He paboTaeT — MOYUHH

000CHOBaHHEM
BbIOOpA

OBLTO SICHO: cucTeMa BeAET cedsl He Tak, Kak
3agymano. O>Kuaanoch — oriaTa mpoXoauT,
a TOJIYYHJIOCh — OIIHOKa.

65 Hatime omsem, 8 komopom obs3amenvHo onuwiume 2—3 ~ KOHKPEmMHbIX 3anmanus oTkpeiToro | CHadana st monpoOyro MOBTOPUTH JICHCTBHE
oeticmeuist, KOmopbule bl npeonpumeme npu 0OHAPYHCeHuUy OUUOKU. THUTIA C Pa3BEPHYTHIM | emg pa3, 9TOOBI YOS TUTHCS, YTO OMIMOKa CTa
Onuwume eawiu deticmsus no uxcayuu u nepeodave 3moi npooembl OTBETOM OWJIbHAS WIIH CITydaiHas.
PazpabomuuKam: 3areM 3a(pUKCUPYIO TOUHBIC AT, KOTOPHIS
Br1 TecTrpyeTe MOayIb 0OpMITEHHS 3aKa3a B MHTepHET-Marasune. [1pu MIPUBEIH K OMIHUOKE: HAIPUMEp, «OTKPBUI CTpa
MOTBITKE TOOABUTH TOBAP B KOP3MHY CHCTEMA BBIIAET HETIOHITHOE HUILY TOBapa — Haxka ,,JJ00aBUTh B
coobmienne 06 ormbke Ha anrauiickom si3eike («Error 400: Bad Request»). KOP3HUHY ‘“— TMOSBHJIOCH COOOIIEHNE
,Error 400: Bad Request“». Tak pa3paboTuuk
¥ CMOTYT BOCIIPOHM3BECTH CUTYAIIHUIO.
Crenaro CKpUHIIOT SKpaHa C OMUOKON 1
coxpanto URL cTpanwuis — 310 gact
BU3YaJIbHOE TIOJTBEPKICHUE U KOHTEKCT.
3amnunry, Kakod pe3yJbTat s 0KuJal (ToBap
no0aBJieH B KOP3UHY) M YTO MOJIYYHIIOCH HA
caMoM Jiene (cooOmieHre 00 OImoKe).
I1K 5.6. Pazpa6aTpIBaTh TEXHHYECKYI0 JOKYMEHTAIIHIO HA IKCIJIYATAUIO HH(POPMAIIMOHHOH CHCTEMBI
66 Yemanosume coomeemcemeue medncoy pasoenamu mexnuueckol ookymenmay | 3aganue 3akpbitoro | A2 b4 BST'1 /I3

UU U UX OCHOBHBIM COOEPHCAHUCM/HAZHAYCHUEM

A) PykoBOJCTBO HOJIb30BATEINS

b) Texauueckoe onucaHue CUCTEMBI

B) UHCcTpyKIus O yCTaHOBKE U HACTpOIiKe

I') Onncanue unrtepdeticos u API

J1) PernamMeHT TeXHMUYECKOTO OOCITYy>KUBAaHUS

1) Jderanu3aims TOYEK B3aUMOJCHCTBHS CHCTEMBI C IPYTUMH [TPOTrpaMMaMu
WIN cepBHUCaMU: (pOPMATHI JAHHBIX, METO/IbI BBI30Ba, IPUMEPHI 3aIIPOCOB/
OTBETOB

2) IlomraroBeie AJITOPUTMBI JEeNCTBUI [J1s1 KOHEUHBIX II0JIb30BaTEICH: KaK BbI

THUIIA HAa
YCTAHOBJICHHUC
COOTBCTCTBUA
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MOJIHATH TUTIIOBBIE OTIEpPAIMH, TJI€ HAXOAATCS Hy)KHbIe (DyHKIIMH, KaK
MHTEPIPETUPOBATH COOOLICHUS CUCTEMBI

3) Ilepeuens peryssipHbIX Tpoleayp (IPOBEpKa Pe3ePBHBIX KOIHH,
0OHOBJICHHE KOMIIOHEHTOB, MOHUTOPUHT TIPOU3BOJUTEIBHOCTH) M CPOKH UX
BBITIOJTHEHUS JIJIs1 TTOIIEP KaHusl Pab0TOCIIOCOOHOCTH CHCTEMBI

4) CBeneHHs O alMapaTHbIX U MPOTPAMMHBIX TPEOOBAHUSIX, APXUTEKTYpPE, KO
MIIOHEHTaX CUCTEMBbI; peaHa3zHaueHo ans UT-cnenuanucros u
aJIMMHHUCTPATOPOB

5) IlocnenoBaTenbHOCTD JACUCTBUM JUTS Pa3BEPTHIBAHKS CUCTEMBI Ha CEpPBEpe
K paboueil craHuuu: TpeOoBaHUs K cpefie, apaMeTpbl KOH(UTrypaluu, npo
BepKa pabOTOCIIOCOOHOCTH MOCIE YCTAHOBKH

6) IlepedyeHr KOMaH 1, KOTOPbIC HAJI0 3aTIOMHUTH, YTOOBI OMTUCATH CUCTEMY

67

Yemanosume npasunvhyto nociedo8amenbHOCmy 9manoe papabomki
MeXHUYECKOU OOKYMEHMayuu, Ymoovl Ompazumy 102UdHbIL paboyuil
npoyecc om Hawaua 00 3a6ePuLeHUs.’

Drarbl pa3paboTKH JOKYMEHTauu (0003HAUYCHHUS):

1)CornacoBaHue 1 yTBep)KICHHUE TOKYMEHTAIUU C 3aHHTEPECOBAHHBIMU CTOP
oHamu (3aka3uuk, UT-cimyx0a, moap3oBarenu)

2)OnpezencHue nepevHs J0KYMEHTOB B UX (hopMaToB (PyKOBOJICTBA, HHCTPY
KIIUH, PErJaMEHTHI U T. 11.) C Y4ETOM IIeNIei U ayJuTOPUN

3)COop u aHATU3 UCXOAHBIX JaHHBIX: TpeOoBaHus T3, apXUTEKTypa CUCTEMBI,
CIICHApHH UCTIOJIb30BaHUs, TAPAMETPhI SKCILUTYaTaIlluu

4) OdopmiieHHE TOKYMEHTOB 110 YTBEPKAEHHBIM I1a0JIOHAM, BKIFOUCHHUE HILT
I0CTpaIii, TaOIUII, IPUMEPOB

5) PeBu3us 1 KOPPEKTUPOBKA TEKCTOB: MPOBEPKA HA TOJHOTY, TOYHOCTb,
COOTBETCTBHUE CTAHAAPTaM U YIOOCTBO BOCIIPHUSITHS

3agaHue 3aKphITOTO
THUIIA HA
YCTaHOBJICHUE
MOCJIEA0BATENHLHOCT
n

32451
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Buvibepume 00un eepHulii omeem uz sapuanmos u 060cHylime c60u 66160p
onupatimecv Ha NPUHYUNBL CIMPYKMYPUPOBAHUSL MEXHUYECKOLL
OOKYMeHmMayuu:

Ycnosue 3a1aHus:

Br1 pazpabateiBaeTe pykoBoACTBO nojb3oBaTens ;s CRM-cucreMbl manoro
o6usHeca. Kakoil moaxon obecrnedntT MakCUMAanbHYIO MOJE3HOCTh JOKYMEHTa
JUTSI KOHEYHBIX TOJIh30BaTeNei?

1) BrJIFOUUTh TOJIBKO OMTUCAHUE OCHOBHBIX (DYHKIIUH CHCTEMBI B BUJIE KPaTKO
r'0 CIIPAaBOYHMKA — TaK MOJIH30BATENN OBICTPO HAMIYT HY>KHYIO KOMaHIY

3angaHue
KOMOWHHUPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3
NPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

2

Ob6ocHoBaHMe: BTOPO ONITUMAJIEH,

MOTOMY YTO: YUYUTHIBAET Pa3HbIE POIJIU
MOJIb30BaTeNel — y MEeHekepa,
aJIMUHHCTpaTOpa u OyxraiaTepa CBOU 3a7auu
B CRM; onuchIBaeT TUIIOBBIE ClIEHAPUU
(HampuMmep, «KakK co37aTh CICNIKY», «Kak c]ho
PMUPOBATH OTUYETY), UTO MMOMOTAET OBICTPO pe
IUTH pabovyIo 3a1auy.
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2) CTpyKTypupOBaTh JOKYMEHT IO POJISIM (MEHEKEP TI0 MPOJaxaM, aJMHUHU
cTpaTop, OyxranTep) u Ui Kax10i poJH OMHCaTh TUIIOBBIE CLIECHAPUHT
paboTHI ¢ mpUMepaMu

3) IIpuBecTH MOJHBIM IEPEUCHb BCEX HACTPOCK U MApaMETPOB CHCTEMBbI B
asi(haBUTHOM TOPSIAKE — 3TO TapaHTHPYET OXBAT BCEH (PYHKIIMOHATBHOCTH
4) OrpaHUYUTHCS BUICOMHCTPYKIUSAMH 0€3 TEKCTOBOT'O COIPOBOXKICHUS —
TaK HarJsiiHee 1 ObIcTpee JUIsl BOCTIPUSTHS

69 Buvibepume 6ce sepHvie omeembi uz npedioHCeHHo2o u 000CHylime c8ou 3amanus 13
8b100p: KoMOMHHUpoBaHHOTO | O00CHOBaHMe: PyKOBOJICTBO MOJIb30BATENS
VYcnoBue 3aaHus: THUIIA C BBIOOPOM no pabore ¢ IC obs3atenbHO U1t
Brl yaacTByeTe B mpoeKTe 1Mo BHEIPEHUIO HOBOW MH(GOPMAITMOHHOW CUCTEMBI | HECKOJBKHX BEPHBIX | KOHEYHBIX TOJIb30BATEIICH: OMUCHIBACT CIIeHA
(UC) B opranmzamnuu. Ha 3Tane moaroToBKM K SKCITyaTallud HEOOXOIMMO C OTBETOB U3 pun paboTel, HHTEpdEIiC, MOPSI0K
(hopMUPOBATh KOMIUIEKT TEXHHYECKOUN JTOKYMEHTAIIUH. MPEIOKEHHBIX U BBITIOJIHEHHS orieparuid. UHCTpyKmus 1o
Kaxue 13 nepeuncieHHbIX JOKYMEHTOB 00s3aTEIHHO JTIOJDKHBI BOMTH B 000CHOBaHHEM nmuanctpupoBanuio MCueooxoauma s UT
KOMIUJIEKT 3KCITyaTallMOHHOW nokymeHTanuu MC? BBIOOpA -IIepCOHasa, OTBEYAIOIIETO 3a SKCILTyaTaluIo.
1)  PykoBojactBo mosb3oBatens mo pabdore ¢ UC.
2)  Texuuueckoe 3amanue Ha pazpadboTky HC.
3)  HWucrpykuwus mo agmuaucTprpoBanuio UC.
4)  TIpoTOKOJIBI TPUEMO-CAATOYHBIX UCIIBITAHHA.
70 Ilepeuucnume 1 — 2 munoswix kpumuueckux cumyayutl (cooee/asapuii), 3amanust oTkpbiToro | Curyanus 1: Kputndeckoe 3amoiHeHUE TUCK
Komopbie ciedyem KIYUmMbs 8 9Mom pasoeil 0oKymeHmayuu. Jna Kaxicootl ¢ THUIIA C KPaTKUM OBOT0 MPOCTPAHCTBA Ha CEpBEpe
umyayuu ykasxcume kpamkoe onucanue (1-2 npednocenust) OTBETOM npuiokeHui. JlelicTBrue: 0cBOOOIUTH MECTO
u nepgoouepeoroe delicmsaue aOMUHUCIPaAmopa: (ynanuth BpeMeHHbIe (hailiibl, apXUBHUPOBATh
YcnoBue 3anaHus: JIOTH), YBEIOMUTH OTBETCTBEHHBIX O HEOOXO0/T
[IpencraBbTe, 4TO BBI pa3padaThiBaeTe KOMIUIEKT 3KCILTyaTallMOHHON JOKyMe MMOCTH PACIIMPEHUS] XPaHUIIHILA.
HTaIUH AJ1s KopriopaTuBHOM nHpopmanmonHoii cuctemsl (MC) yuéra kampos. Curyanus 2: OTKa3 CUCTEMbI PE3€PBHOTO
B oauH u3 paznenoB HEOOXOAMMO BKIIIOUUTH NEPEUeHb KPUTHUECKUX COOEB, KOMUPOBaHUA (OUIMOKH MpPU CO3AaHUU
MIPH KOTOPBIX TpeOyeTcs HeMeNIEHHOE BMENIATeIhCTBO aIMUHICTPATOPA. OokaroB). JleficTBHe: TPOBEPUTH HACTPOUKH
3a/laHusl Pe3EPBHOTO KOTMPOBAHMS,
CBOOOTHOE MECTO B XpaHUJIMIIE OIKATOB,
3alyCTUTh PE3EPBHOE KOMMMPOBAHUE BPYUYHYIO
IIK 5.7. Ilpon3BoauTh OLleHKY HH(OPMALIMOHHOI CHCTEMBbI /ISl BbISIBJICHHSI BO3MOKHOCTH €€ MOJIePHHU3ALNHU
71 Yemanosume coomeemcemsue meacdy kpumepusimu oyenxu MC u nokasamen | 3amanue 3akpeitoro | A2 b1 B7 T3 15 E4
AMU/MEMOOAMU, KOMOopbie UCNONb3VIOMCA OJisl AHATU3A KAHCO020 Kpumepus n THUIIA Ha
PU NPUHAMUY peuleHUsl 0 MOOEPHUIAYUU YCTaHOBJICHUE
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A) IIpon3BOAUTENBHOCTD CUCTEMBI

b) HanéxHOCTh M 0TKa30yCTONYNBOCTh

B) MacmrabupyemocTtb

I') CoBMecTUMOCTH C COBPEMEHHBIMH CTaHapTaMu

1) Y100CTBO COMTPOBOXKICHUS U MOTU(DUKAITAN

E) Dxonomuyeckas 3¢ heKTHBHOCTD IKCILTyaTalluu

1) Amnanu3 4acToThl COOEB ¥ BPEMEHH BOCCTAHOBJICHUS MOCIIE OTKA30B

2) H3mepeHue BpeMEHHU OTKJIMKA CUCTEMBI TIPU IMTUKOBBIX HArPy3Kax

3) IIposepka nHamuuus cepruduraros coorserctBus ISO/IEC, GDPR

4) OrieHKa 3aTpatr Ha MOJUICPXKKY VS. TIOTCHIIUATBHOM BBITO/IBI OT MOJICPHH3
arun

5) AHanu3 CTpyKTYypbl KOJia U JOKYMEHTAIIMK Ha TIPEIMET MOHATHOCTH U MO
TYITBHOCTH

6) TecTupoBanue Ha yI3BUMOCTH (IICHETPAIIMOHHOE TECTHPOBAHME,
CKaHMPOBAHHUE)

7) TlpoBepka BO3MOYKHOCTH F'OPU30HTAIFHOTO U BEPTHKAIBHOTO MAcIITaOn
poBaHus 6€3 KPUTHYECKUX MOTEPh NPOU3BOIUTEIBHOCTH

COOTBCTCTBUA

72

Ycemanosume npasunvhyto nociedosamenbHoCmb 9mManos oyeHKU uH@popmay
UOHHOU cUCMeMbl ¢ Yenblo onpedeietusl YerecooOpasHoCmu e€ MOOepHU3aYU
u. Pacnonooicume smansi 8 nopsoke om HaA4aibHO20 K 3A8epularouemy:
Oransl oueHku UC:

1) ®dopmupoBaHue 0TYETA C BHIBOJAMU M PEKOMEHIAIIMSIMHU 110 MOJICPHHU3AII
nu (1160 060CHOBaHHUEM OTKa3a OT Hee)

2) AHanu3 TeKymux OM3HEC-MPOIECCOB OPraHM3AUN U UX COOTBETCTBHSI
¢dbyukuuonansHocTH C

3) OreHka 3KOHOMHUYECKOH 3((HEKTUBHOCTH MOICPHU3AIINN
(comocTaBiieHre 3aTPaT U O’KUJAEMBIX BBITO)

4) BeIsIBICHHE «y3KHX MECT» U KpUTHUECKHX HepocTaTkoB MIC (Hu3Kas mpo
W3BOIUTENILHOCTD, YaCThle COOU, YCTapEBIIINE TEXHOJIOTHH)

5) Co6op u ananu3 meTpuk npousBoauTeabHocTd C (Bpemst OTKIIHKA, 3arpy
3Ka CEpBEPOB, YaCTOTA ONIMOOK)

3agaHue 3aKphITOTO
THUIIA Ha
YCTaHOBJICHUE
MOCJIEA0OBATENLHOCT
u

25431

73

Buibepume eepruiii gapuanm u 0bocHylime c8oll 8b100p, YKA3as, NoYemy UMeH
HO 2Mom (pakxmop umeem npuopumemnoe 3HaveHue npu NPUHAMUU peueHus
0 MOOEepHU3aAYUU:

Bb1 mpoBoTE MPEIBAPUTEIBHYIO OIIEHKY KOPIIOPATHBHOMN

3agaHue
KOMOMHHPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO

2

O0ocHOBaHMe: HU3KAsl TPOU3BOIUTEIILHOCTD
anmapaTHoO# miaTGopMbl HAPSIMYIO BIUSCT
Ha pabOTOCIIOCOOHOCTh CHCTEMBI:
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uHpopmannonHoi cuctemsl (MC) ¢ nenpo onpeaenuTs 1esnecoodpasHocTh eé OTBETA U3 3amemisieTcs 00paboTKa JaHHBIX, BOSHUKAIOT
Mo iepHu3anun. Kakoit 0JJMH U3 HIDKENepeuncIeHHBIX (PaKTOPOB CIIEAYET CH NPEUI0KEHHBIX U 3aJIep)KKH B OTKJIMKE, CHHKACTCS
UTaTh HanboJIee KPUTUIHBIM MHANKATOPOM HEOOXOIMMOCTH OOHOBIICHUS CHC 000CHOBaHUEM IIPOITYCKHAsI CIIOCOOHOCTb.
TeMbl? BBIOOpA
1) UnTepdeiic cucTeMpl BBITIISAUT YCTAPEBILUM 110 CPABHEHHIO C COBPEMEH
HBIMU aHAJIOTaMH.
2) Cucrema paboTaeT Ha anmnapaTHoO aTGopme, MPOU3BOAUTEILHOCTD KO
TOPOM HIKE TEKYLIUX TpeOoBaHUM OU3HECa.
3) IMoab3oBaTeny NEPUOTUIECKH KATYIOTCS Ha HEYA00CTBO OTACIBHBIX pad
OYUX TPOTIEITYP.
4) B cucteMe OTCYTCTBYET MHTErpalys ¢ 00JTaYHBIMUA CEPBUCAMH, OIS
HBIMH Ha PBIHKE.
74 Buvibepume npasunvHble omeemoi, KOMopwvle ACHO NOKA3bl8AOM, YUMo 3amanus 13
cucmemy Ha0o MOOEPHUZUPOBAMb (UNU MEHAMb) U 0OOCHYUMe C80lL 8bIOOD. kKoMOuHHpoBaHHOTO | QOGOCHOBaHMeE: 3aBUCAHUE TIPH OTKPHITHU OT
@dopMyTUpOBKA 3aJaHHS: THUIIA C BBLIOOPOM | YETOB TOBOPHT O HU3KY
Br1 paboTaere B HeO0bII0M KOMITaHUU. ECTh cTapas mHPpOpMarmoHHas HECKOJIbKUX BEPHBIX | [IpoW3BOIUTEIHLHOCTH, @ MEUIeHHAs paboTa
crcTeMa OHa MIOMOTaeT BECTH yIET TOBAPOB, KIMEHTOB U 3aKa30B. OTBETOB M3 IIPU OJTHOBPEMEHHOM JIOCTYIE HECKOJIBKHX IT
[Tocnennee oOHOBIIEHHUE OBIJIO 5 JIET HA3al. NPEUTOKEHHBIX U | OJIb30BaTeNel MPU3HAK TOTO, YTO CHCTEMa He
1) WHoraa npu OTKPBITHH OOJIBIIOTO OTYETA CHCTEMA «3aBHCcaeT» Ha 1— 000CHOBaHHEM MacmTabupyercs.
2 MUHYTBI BBIOOpA
2) Kuonka «CoXpaHUTb» HaXOAUTCS HE HA MPUBBIYHOM MECTE —
M0JIL30BATEIIN MHOT/IA e€ HE 3aMeYaroT
3) Ilpu ogHOBpeMeHHOI paboTe 5 1 6oJiee COTPYIHHKOB CHCTEMa paboTaeT
OYeHb MEJICHHO
4) B cucteMe HeT GYHKIUHU OTIPABKH YBEIOMIICHHI KiIneHTaM 1o SMS
5) Tlocne c60s 37€KTpUYECTBA CUCTEMA 3aITyCKACTCS TOJIBKO MOCIIE PYyYHOTO
BMEIIATENIbCTBA aIMUHUCTPATOPA
75 Buinuwume 1-2 npusHaKa, Komopbie 2060pAm: «cucmemy | 3amaHus oTKpbIToro | Cucrema «TOpMO3UT» MPH OOJIBIION

HA00 MOOEPHUUPOBAMbY, U NOSACHUME, NOYEM) MO BANCHO:.

Onucanue cuTyaruu:

B xomnanuu padoraer UC st yuéra TOBapoB, KIMEHTOB U 3aka3oB. Cucrema
ycTaHOBJIEHa 6 JIeT Ha3aa. 3a 9To BpeMsi: KIMEHTOB cTasio B 3 pa3a OOJIbIIIe;
COTPYIHUKH >KATYIOTCS, UTO CUCTEMA «TOPMO3UT», 0COOEHHO B KOHIIE
MeCs11a; MHOTA JaHHBIE HE COXPAHSAIOTCS, U IPUXOJUTCS BBOAUTH UX 3aHOBO;

TUIIa C KPAaTKUM
OTBCTOM

Harpyske.
[Touemy: 3ameisier paboTy COTPYJHUKOB, CH
WKaeT MPOU3BOIUTEIBHOCTD.

JlaHHBIE MHOTIA HE COXPAHAIOTCS.

[Touemy: Ben€T Kk moTepsM UHPOPMALIUU U JIH
IIHUM 3aTpaTaM BPEMEHHU Ha MOBTOPHBIH
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HOBBII MEHEIDKEP HE CMOT pa3o0paThbes B HHTEpdeiice 6e3 J0NT0i MoACKa3KH
UT-cneunanuct roBOPUT, YTO HA CEPBEPE MOUYTH HE OCTAIIOCh MECTA;
crcTeMa HEe yMEeT OTIPaBJIsATh eMail-yBejoMiIeHHs KIHEHTaM;

MIPU TIOTIBITKE OTKPBITH 5 OTYETOB OJTHOBPEMEHHO CHCTEMA 3aBHCACT.

BBOJ.

Ha cepBepe nmoutu HeT cBOOOJHOTO MecCTa.
[Toyemy: ckOpo cucTeMa IepecTaHeT
paboTaTh, €CJIM HE PaCIIMPUTh XPaHUIIMILE.

IIK 6.1. PazpabaThiBaTh TeXHMYeECKOe 3aJaHHe

HACONPOBOKAeHNE HHPOPMALMOHHON CHCTEMbI

76

Yemanosume coomeememesue medncoy nazeanuem pasoena T3 u ezo
KAI04e8bIM COOEPHCAHUEM

1) Bsenmennue

2) Ha3uadenue u 11e7H CO3MaHUs (Pa3BUTHS) CHCTEMBI

3) XapakrepucTruka 00bEKTa aBTOMATH3AIHH

4)  TpebOoBaHuUs K CUCTEME
A. Onucanue KpuTepueB NpUEMKU padOT, BUJIOB UCIIBITAHUM, TOPAIKA YCTpa
HEHUS 3aMEYaHMI
b. OGocHoBaHNEe HEOOXOAUMOCTH pa3pabOTKU, KpaTKasi MPeAbICTOPHS,
00JacTh MPUMEHEHUS] CUCTEMBI
B. Tlepeuens GpyHKIMOHATBHBIX U HEPYHKITMOHAITBHBIX TPeOOBaHUM (HAIEKH
OCTh, 0€30MMaCHOCTb, TPOU3BOAUTEIIHHOCTB)
I'. Onucanue Gu3HEC-TIPOIIECCOB, CTPYKTYP U MOApaA3ICICHUN, KOTOPHIS
OyIyT UCIIOJIb30BATh CUCTEMY
J. Lenu BHeapeHUs /Mo AU (DUKALIMKM CUCTEMBIL, O’KUAeMbIe PE3yIbTaThl U
nokazatenu 3PpPEeKTHBHOCTH

3a/laHuE 3aKpPBHITOTO
THUIIa Ha
yCTaHOBJICHHE
COOTBETCTBUA

15 2J1 3T 4B
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Vemanosume npasunvhyto nociedosamenvHocms smanos paspabomku T3 na
conpogodicoenue UC:

1) CornacoBanue u yrBepkacHue T3 ¢ 3aKa34uKOM

2) ®opmupoBaHKe MepeyuHs TPeOOBAHUI K COTPOBOKIACHHIO ((PYHKIIMOH
aJlbHbIC, HE(PYHKIIMOHAIBHBIC, OTPAHUYCHUS )

3) Amnanus Tekymero cocrossaus MC u BbIsBIICHHE TOTPEOHOCTEH B
COIIPOBOXKJICHUU

4)  OdopmieHue CTPYKTYphI U coaepskanust T3 cormacHo cranaapram (Ha
npumep, [OCT 34.602-2020)

5) CoOop u cucremMaTu3aIyst HCXOHBIX TaHHBIX (HoKkyMeHTarws NC,
pEriaMeHThl, JOTOBOPBHI.

3a,I[aHI/IC 3aKpPbITOI'O
THUIIA HA
YCTAHOBJICHHUC
noCJaca0BaTCiIIbHOCT
u

53241

78

Buvibepume o0un éephwiii omeem u3 npediodHCeHHbIX 8APUAHIMOS U
obocHylime c8oll 8b160p:
Br1 paszpabatbeiBaete Texuuueckoe 3ananue (T3) Ha cOpoBOKACHUE

3agaHue
KOMOMHHPOBAHHOTO
THUTIA C BBIOOPOM

2
O6ocuoBanme: 'OCT 34.602-2020
TpeOyet B pazaene «OO0IIre cBeICHUS
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uHpopmannonnoit cucremsl (MC). B paznene «O0uine cBeneHus» HeoOXoau

OJIHOT'O BEPHOI'O

yka3biBaTh HazBanue VC, mmdp, HOMep

MO yKa3aTh KJII0OYEeBBIE UICHTH(PHUKALIMOHHBIE JaHHbIE cucTeMbl. Kakoii u3 OTBETA U3 JIOTOBOPA Ha COTPOBOXKJICHHE, J1aTa
BapHAaHTOB MOJHOCTBIO cooTBEeTCTBYET Tpeboanusim ['OCT 34.602-2020 u IPEJUIOKEHHBIX U | yTBepxkaeHus T3.
JyqIIei MpaKTHKe TOKYMEHTUPOBAHUS? 000CHOBaHHEM
1) Haszsanue UC, Bepcus 110, nara Baeapenus, @O oTBETCTBEHHOTO BbIOOpA
aZIMUHUCTPATOpPa
2) Hassanue UC, yciaoBHoe o603Hauenue (mudp), HOMep J0roBopa Ha
COIIPOBOXKJEHME, JaTa yTBepxaeHus T3
3) Hassanue UC, nepedyens Mo ryieii, KOJINYECTBO MOJIb30BATENICH,
azipec cepBepa
4) Haspanue VC, ko mpoekTa, CIIUCOK MOCTABIIMKOB 000PYI0BaHNS,
HoMep JimneHs3un Ha [10
79 Buvibepume 6ce 6epHvle omeembi Uz nPeoIoHCeHHbIX 8APUAHMOB U 3amanus 24
obocHylime ¢80l 8b100p: KoMOMHMpoBaHHOTO | O00CHOBaHMe: METObI IPOBEPKHU
B paznene «Ilopsmok koHTpoJis 1 mpuéMkH padboT» T3 Ha CONpPOBOXKIEHNE THIIa C BEIOOpOM BBITIOJTHEHHS TpeOOBaHMIA, KOTOPHIE HAO
NC HeobxonuMo ykazaTh METObI IPOBEPKHU BBINOJIHEHUS TPeOOBaHUIA. HECKOJIbKUX BEPHBIX | yKa3zaTb B pazjene «llopsaok KOHTpos
1) VYcrHas oleHKa yI0BICTBOPEHHOCTH MOJIb30BaTEICH. OTBETOB U3 U IpUEMKH paboT»: 3TO aHAIHU3
2) AHanu3 )KypHajia perUCTPaIllii WHIIMICHTOB 33 OTYETHBIN TIEPHO/I. NPEUIOKEHHBIX U | KypHaJla perucTpaiiy UHIUIECHTOB 32 OTUET
3) DOkcmeprHas oreHka pykoBoautens UT-moapasaenenus. 000CHOBaHHEM HBIW MEpUOJI U TECTUPOBAHUE
4) TecTrpoBaHUE BOCCTAHOBIICHHUS JaHHBIX TOCIE UMHUTAIIMH COOSL. BbIOOpa BOCCTAHOBJICHUS TaHHBIX
5) Omnpoc COTPYAHUKOB O Ka4eCTBE PabOThI CHCTEMBI. MoCJIe UMUTALMK COOSI.
80 OTBeThTE HA BOMPOCHI, 3aIMUIIUTE B BUC KPAaTKUX HOopMyITUpoBOK (He Oosiee | 3amaHust OTKPHITOro | MakCHMaibHOE BPeMsi BOCCTAHOBIICHUS
5 coB Kaxk1asi, 0e3 JTUIIHUX CUMBOJIOB). THUIIA C KPAaTKUM nociie c6osl.
VYkaxuTe J1Ba KIIIOYEBBIX TapaMeTpa, KOTOpble HEOOX0IUMO 00s13aTEIbHO OTBETOM JlomycTUMBIH TPOLIEHT MPOCTOS B MECHII.
BKJIIOUUTH B pazzaen «TpeboBanus Kk HaaEKHOCTU» T3 Ha CONMPOBOXKICHUE
NC, uyTo6b1 06€crieunTh U3MEPUMOCTD U MTPOBEPSIEMOCTh TPEOOBAHUIA.
IIK 6.2. BpinoJHATHL HCIpPaBJICHUE ommnodoK B NPOrpaMMHOMKO/¢ HH(POPMALMOHHON! CHCTEMBI
81 Ycemanosume coomeemcemeue mexncoy munom owuOKY 6 npocpamMmHoM 3ananue 3akpeitoro | 1b 2B 3/]4A

KOOe U e€ XapaKmepHviM NPOSIGIeHUEM.
1. CunTakcuyeckas ommoka
2. Jlorndeckas ommuoOka
3. Omunbka BpeMeHH BbImoJiHeHUs (runtime error)
4. Omubka nepenoyiHeHUs Oydepa

A. Tlporpamma aBapuiiHO 3aBepiiaercs ¢ coobieHneM «Segmentation faulty

THUIIA Ha
YCTAHOBJICHHUC
COOTBCTCTBUA
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i «Access violation» pu NOMBITKE 3aMMCH JAHHBIX 32 PEIEIbI
BBIJCIICHHOHN ITaMITH

b. Komnunstop BeIIa€t cooOrieHre 00 OTCYTCTBUM TOUKH C 3aISTON MM
HEBEPHOM HCIOJIb30BaHUU CKOOOK

B. Ilporpamma 3amyckaercsi 1 paboTaeT, HO BBIIAET HEBEPHBIN pPe3yIbTaT U3-
3a HEBEPHOIO AJITOPUTMA (HampuUMep, BBIYUCISET MJI0LAAb Kpyra Mo
bopmyne S=nr BMmecto S=mr2)

I'. IIporpamma 3aBucaet B 6beckoneuHoM ke While (true)

J1. Tlpu BBINOJIHEHNH OTIEpAIUH JIEJIEHHSI HAa HOJIb BO3HUKAET UCKIIOUYEHHE
DivideByZeroException

82 Yemanosume npasunvhyio nociedosamenvrocms delicmeuil npu oonapysicen | 3amanue 3akpeitoro | 21453
UY U UCNPAasIeHUY OUUOKU 8 NPOSPAMMHOM KOO€ UHPDOPMAYUOHHOU THUTIA Ha
cucmemul. yCTaHOBIICHHE
1) nokanu30BaTh GparMeHT KOJa, BHI3BIBAOIIHIA OMTHOKY MOCIIE0BATEIBHOCT
2) BOCIPOM3BECTH OMIMOKY B KOHTPOJUPYEMBIX YCIOBHUSAX (HA TECTOBOM u
cpene)
3) mpOTECTHPOBATh MCIIPABICHHBIN KO/ HAa HAMYKE MOO0YHBIX 3(hdekTo
B U MOJITBEPKJIEHUE YCTPaHEHUs OIINOKU
4) mpoaHAIU3UPOBATH MPUYNHY BO3SHUKHOBEHHS ONIMOKHU (IHArHOCTHKA)
5) BHeCTH UCIpaBJICHHS B KO/ U 3aUKCUPOBATh U3MEHCHHUS B CUCTEME K
OHTPOJISI BEpCUI
83 Boibepume ooun sepHuviii omeem u3 npeodnoNCeHHblX 8APUAHMO8 U 3amanue 2
obocHylime 8ol 8b160p: KoMOuHUpoBaHHOTO | QO00CHOBaHMe: PErPECCUOHHBIE TECTHI:
[Tocne BHeceHUs UCTIPABICHUI B KOJI BbI TOJDKHBI YOSAUTHCSA, YTO OIIMOKA yC THUIIA C BBIOOpOM MPOBEPSIOT, YTO HCIPABICHUE HE HAPYILIUIIO
TpaHeHa U He BbI3Bajia mo6ouyHbIX 3¢ dekroB. Kakoii MeToa TeCTUpOBaHUS HA OJIHOTO BEPHOTO npyrue QyHKIUU CUCTEMBIL;
uboJIee MOAXOAMT IS OTOH 3a/1a4u U MOYeMy? OTBETa U3 ABTOMAaTHUYECKU BOCIPOM3BOIAT BCE paHee 3a
1) PyuHOe TecTHpOBaHKE TOJIBKO TOTO CIIEHAPHS, T1IC paHee BO3HHUKAIA NPEUIOKEHHBIX U | (PUKCHUpPOBaHHBIE ClIEHAPHUH (BKIIIOYAs TPAaHUY
omunoKa. 000CHOBaHHEM HBIE CITy4an); Jar0T OOBEKTUBHBIN pe3ynbTaT
2) 3armyck MmoJHOro Habopa aBTOMAaTHYECKUX PErPECCHOHHBIX TECTOB BbIOOpA (mpoiizieH/He IpoiIeH) 32 KOPOTKOE BpeMsl.
TPOEKTA.
3) BusyanbHas mpoBepKa KoJa Ha OTCYTCTBUE CHHTAKCHYECKHX OLTHOOK.
4) Ompoc moJyib30BaTelNeii 0 TOM, HcYe3la Ju npoliema.
84 Buvibepume 6ce geprvie omeembi u3 npeoyiodHceHHbIX 6aAPUAHIOE U 3ananus 24
obocHytime c801i 8b1O0D: KoMOUHUpoBaHHOTO | O0OCHOBaHMe: BApHAHT 2 MO3BOJISIET:

Ilocne HCIIPABJICHUA OIIIMOKH B KOZAC BbI JOJIDKHBI Y6GI[I/ITLCH, 4To:

THUTIA C BBIOOPOM

MPOBCPUTH KOPPCKTHOCTDL JIOTUKU HUCITPABJICH
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omunOKa ycTpaHeHa; BHECEHHBIC U3MEHEHUS HE TIPUBEIH K MOSIBICHUIO
HOBBIX TIPOOIIEM.
Kakwue nBa meroa Hanbosee 3(hHEeKTUBHBI JIs1 TPOBEPKU ITHX YCIOBHIA?

1) BusyanbHO NpOBEPUTH KOJI HA HATMYUE CHHTAKCHYECKUX OIIHOOK.

2) 3amycTUTh MOJIYJIbHBIE TeCThI (UNIt-TeCTh), MOKPHIBAIOIIUE UCIIPABIIC
HHBIH Y9aCTOK KOJIa ¥ CMEKHBIE MOTYJIH.

3) [ompocuts KosIery 6erio MpocMOTPETh M3MEHEHHBIN KO/ U IaTh YCT
HOE 0JI00peHue.

4) BBITIOJHUTH PErPECCHOHHOE TECTUPOBAHKE, YTOOBI TPOBEPHUTH, HE HAP
yluiach Jin padoTa Ipyrux QyHKIHI CUCTEMBI.

5) 3amycTuTh IpOrpaMMy OJIMH pa3 M yOSTUTHCS, YTO OHA HE MaJIaeT.

HECKOJIBKUX BEPHBIX
OTBETOB U3
MPEIUIOKEHHBIX
000CHOBaHHEM
BBIOOpA

HOTO y4acTKa; BapuaHT 4 rapaHTUupyer, 4To
W3MCHEHHUS HE BBI3BAIH MOOOYHBIX A((HEKTOB
B JIPYI'UX YacTsIX CUCTEMBI, HAIpUMep, HEe Hap
YIIMJIA MHTETPAUIO C TUTATEXHBIM [IUTI030M
WJIY T€HEpaLUIo OTYETOB.

85

Omeemovme na 6onpoc, 3anuuiume Omeen CMpOYHbIMU OYKEAMU.:

HazoBute HHCTpYMEHT pa3pabOTKH, KOTOPBIN MO3BOJISET MOIIATOBO BBITTOJIHS
Th KOJI, yCTaHABJIMBATh TOUKK octaHoBa (breakpoints), mpocmarpuBarh U U3M
CHSAThH 3HAYCHUS TIEPEMEHHBIX B MPOIIECCE BBIMOTHEHHSI TPOTPAMMBI JITSI TTOUC
Ka M YCTPAHECHHS OIIMOOK.

3agaHus OTKPBITOTO
THTIA C KPATKUM
OTBETOM

OTJIATINK

IIK 6.3. PazpabdaTpiBaTh 00y4alIIyl) JOKYMEHTAIUIO

MJIAN0JIb30BaTes el HHPOPMAIMOHHOM CHCTEMBI

86

Ycemanosume coomeemcemeue medncoy snemenmom cmpykmypul obyuarowei 0
OKYMEHMAaYUU U e20 cO0epIHCAHUEM:

1. TUTyABHBIN JUCT.

2. OrnaBneHue.

3. Pazgen «Hauvamo paboThi».

4. T'noccapuii.
A. IlepeyeHb TEPMUHOB U CHIELUAIBHBIX NOHITHH C KPATKUMU OINIPEAEICHUSIM
U — JUISL €JMHOOOPA3HOTO MMOHUMAHHUSI 110JIb30BATEISIMH.
b. Cnucok pa3nenoB ¥ OApa3IeNoB ¢ yKa3aHUEM CTpaHUL] —
1151 OBICTPOrO MOUCKA HY)KHOHM MH(OpPMAIHIH.
B. Ha3Banue noxymeHTa, BEpCHs CUCTEMBI, AaTa BBIIYCKa, HAMMEHOBAHHE OP
raHU3alUU — JUI UACHTU(QHUKAIUY U aKTyaIu3aluHm.
I'. Ilomarossle HHCTPYKIUU 110 YCTAHOBKE, HACTPOMKE YUETHOU 3aIIUCHU U TIEP
BOMY BXOJly B CHCTEMY.
J1. Onucanue npoueayp oOHOBIIEHHS] CUCTEMbI U YCTPAHEHHs] KPUTHYECKUX O
IHOOK.

3agaHue 3aKphITOTO
THIIA Ha
YCTaHOBJICHUE
COOTBETCTBHUS

1B 2b 31" 4A
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Pacnonosicume wazu noocomosxu uzyanbHoeo conpo8o#cOeHUs. (CKPUHULOM
08, cxem, 8uoeo) 05 obyuarowel OOKyMeHmayuu 8 NPAasuibHoU NOC1e008ame

3aI[aHI/IC 3aKPBITOTO
THUIIAa Ha

325416
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JIbHOCMU. yCTaHOBIICHHUE
1) otOop u crucTeMaTH3anus TOTOBBIX MATEPUAIIOB JJIsl BKITIOUCHHS B MOCTIeI0BATEIBLHOCT
JOKYMEHT; u
2) CO3JaHUE CKPHHIIOTOB MHTEpQeiica UM CXeM PadOThl CUCTEMBIL;
3) IUTaHUPOBAHHE, KAKHUE BU3YAIbHBIC SJIEMEHTBI HY)KHBI JIJISI K&KI0TO
pazzena;
4) penakTUpoBaHHE N300pakeHuit (0Ope3Ka, 100aBICHUE CTPEIIOK,
MoJnucen);
5) mpoBepka aKTyabHOCTH CKPHUHIIIOTOB Ha TEKYIIEH BEPCHH CHCTEMBI,
6) BcTaBKa WUTIOCTpAIM B TEKCT JOKYMEHTAIMH C TTOAMUCIMHU U CChLITKA
M.
88 Buvibepume o0un eeprulii omeem u3 npeodyiodHCeHHbIX 8APUAHMO8 U 3amanue 3
obocHylime c6oli 8b160p: KoMOMHUpOoBaHHOTO | O0OCHOBaHMe: BApHAHT 3 —HAWITyUIIIee
[Tpu noGaBiieHNH CKPUHIIOTOB HHTEp(deiica B 00yJaronIyo JOKYMEHTAIHIO TUIIA C BRLIOOPOM | pPEIIeHHE, TIOCKOJIBKY: PETYIsPHOE
KaKOH TIOJIXOT JIy4Ille BCETO 00ECIEUNT X aKTYaIbHOCTh U TIOHSTHOCTh Ha OJTHOTO BEPHOTO OOHOBIICHHE TapAHTUPYET, YTO CKPUHIIIOTHI
MPOTSDKEHUH BCETO )KU3HEHHOTO ITUKIIA CUCTEMBI? OTBETa U3 COOTBETCTBYIOT TEKYIICH BEPCHH CUCTEMBI;
1) Hcnoab3oBaTh MAaKCUMAIBHO JCTATH3UPOBAHHBIC TOJHOPA3MEPHBIE C NPEUTOKEHHBIX U | TIOAIKCH TIOSICHSIOT Ha3HAYEHUE 3JICMEHTOB,
KPUHIIOTHI 03 TOSICHEHUI — TaK IMOJIb30BaTeh YBUAUT BECh HHTEP(DEFiC. 000CHOBaHHEM YCKOPsIsl OCBOCHHE.
2) JlenaTh CKPHHIIOTHI TOJBKO (PUHAIBHOTO PEIN3a M HE OOHOBJIATD UX, BBIOOpA
9TOOBI M30€XKATh JIMIITHUX 3aTPAT BPEMEHHU.
3) OGHOBJIATH CKPUHIIIOTHI MPH KaXIOM 3HAYUTEITHHOM U3MCHEHHH UHTE
podeiica, cormpoBOXIaTh UX MOANUCAMU U BBIJICICHUAMHU (CTpEIKaMu, paMKaM
1) KJIFOYEBBIX 3JIEMEHTOB.
4) 3aMeHUTh BCE CKPUHIIOTHI TEKCTOBBIM OITUCaHHEM HHTEp(deiica —
9TO COKOHOMHT BpEMs M HE MOTPeOyeT OOHOBIICHUH.
89 Buvibepume 6ce seprvie omeemul U3 npeonoAHCEHHbIX BAPUAHIOE U 3ananus 23
obocHylime ¢80l 8b100p: KoMOuHHMpoBaHHOTO | O00CHOBaHMe: BApUAHT 2, IOTOMY YTO:

Bb1 coznaére oOydarolyro JOKYMEHTAIUIO 7151 HOBOW MH(POPMALIMOHHOM cuc
Tembl. Kakue 1Ba gefiCTBUS MOMOTYT cieflaTh MaTepral MaKCUMaJIbHO MOHST
HBIM U YA0OHBIM JUIS MOJIb30BaTeNeH ¢ pa3HbIM YPOBHEM HOJATOTOBKU?

1)  Hcmonp30BaTh HCKITIOYUTEIBHO TEXHUUECKYIO TEPMUHOJIOTHIO 0€3 TI0
SICHEHHI — 3TO 00€CIEUUT TOUHOCTb OTHUCAHMSL.

2)  BxJIrOYHTH B JOKYMEHTAIIMIO TIIOCCAPHIA C 00BSICHEHHEM
CIELMAIbHBIX TEPMUHOB.

3) CocraBUTh NOIIATOBBIE HHCTPYKIMH C HIUTIOCTPALUSIMH

THUTIA C BBIOOPOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
NPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

IJ1I0CCapUil TIOMOTAET MOJIb30BATENSAM
pa3obpaThCs B CEU(PUUHBIX TEPMUHAX;
CHMIKAET KOJIMYECTBO BOIPOCOB K TEXIOIJIEP
JKKe; 00eCIIeunBaeT eIUHOE TOHNMaHue
MMOHATUN BCEMU TOJIL30BATEISIMMU.

BapuanTt 3 noBbIIIaeT MOHATHOCTH 32 CUET:
HarJIsiJHOCTH  TOJIb30BATEIb BUIUT
MMOCJICIOBATEIILHOCTh JICHCTBUM;
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(CKpMHILIOTaMM, CXEMaMH) AJIs1 KIIFOYEBBIX OIEpaLUii.

4)  OdopMHTh BECh TEKCT CILIOUIHBIM MaCCUBOM 0€3 pa3ziesioB U MO13aro
JIOBKOB — TaK OH 3ailMET MEHBIIIE MECTA.

5)  Hanucare oy uimHHYIO HHCTpYKIHO Ha 100 cTpanuil BMecTo
HECKOJIBKUX KOPOTKHX 10 OTJACITBHBIM (QYHKITHSIM.

BO3MO>KHOCTH OBICTPO HAWTH HY>KHBIN IIAT 110
CKpPHUHILOTY.

90 Omeembme na 6onpoc, 3anuuiume omeen CMpoOYHbIMU OVKEAMU.: 3amaHus OTKPHITOTO | TIIOCCapuit
Kak Ha3zwiBaeTcs paszen oOydaromnieil JOKyMEHTAIUH, B KOTOPOM IPHUBOJIATCS THUTIA C KPATKUM
OTIpEJICIICHUS CIICIIMATLHBIX TEPMHUHOB ¥ IMOHSATHUH, UCIIOJIb3YEMBIX B OIIMCAHU OTBETOM
1 UH(QOPMAIIMOHHON CUCTEMBI?
IIK 6.4. OuennBarb Ka4ecTBO U  HAAEKHOCTH QYHKIIMOHUPOBAHUS MHPOPMAIMOHHONH CHCTEMBI B COOTBETCTBHH C
KPHUTEPUSIMH TEXHHYECKOT0 3aaHusl
91 Yemanosume coomeemcemeue mexcdy kpumepuem oyenku ungopmayuonnou | 3amanue 3akpeitoro | 1I'2A 36 4B
cucmemsl (CO2NACHO MEXHUYECKOMY 3A0aHUI0) U KOHKPEMHbIM NOKA3ameneM, THUTIA Ha
KOMOPbLUL NO360JI5lem €20 USMEPUND. yCTaHOBIICHHUE
1) HanéxHoCTb. COOTBETCTBUS
2) TIpou3BOIUTETHHOCTD.
3) Be3omacHOCTS.
4) Y100CTBO HCIOIB30BAHUS.
A. CpenHee BpeMsi BBITIOJIHEHHS TUTIOBO omepaliiu (B CEKyHIax).
b. [IporieHT city4aeB yCIenrHOro npe0TBPAICHNS] HECAHKIIMOHUPOBAHHOTO
JOCTyTA.
B. KoyimdecTBo 0mmO0OK MOIB30BaTENsI PH BBITIOJTHEHUH TUTIOBOH 3a/1a4H.
I'. Cpennee Bpems 6€30TKa3HON pabOTHI (B Yacax).
J1. O6BEM ncnonb3lyeMoit onepaTuBHOU namstu (B Mb).
92 Ycemanosume npasunvhyto nociedosamenbHOCmb 9Mano8 oyeHKu HaoéxcHoc | 3amaHue 3akpeiToro | 52413

mu UHGOPMAYUOHHOU CUCMEMbL 8 COOMBEMCMBUU C KDUMEPUSMU MEXHUYECK
020 3a0aHUA.
1)  aHanu3 pe3yabTaTOB TECTUPOBAHUS U CpaBHEHHE ¢ HOpMaTuBamu T3;
2)  TOArOTOBKA TECTOBBIX CIICHAPHMEB U JAHHBIX HA OCHOBE TPEeOOBaHUI
T3;
3)  cocraBieHHE OTYETA C BHIBOJAAMHU O COOTBETCTBHU CUCTEMbI KPUTEPHS
M HaJIEKHOCTH,
4)  BBINOJHEHUE TECTUPOBAHUSI CUCTEMBI (HArPY304HOTO, CTPECC-TECTA);
5)  wu3yYeHHe TEXHUYECKOTO 33J]aHUs U BBIJCICHHE KPUTEPHEB HAJEKHOC
TH (Bpemsi 0€30TKa3HOH pabOThI, TOMYyCTUMBIN MPOLIEHT COOEB ).

THUIIA HAa
YCTAHOBJICHHUC
oCJICa0BaTCIIbHOCT
u
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93 Buibepume ooun éepruiii omeem u3 npeoioNCeHHbIX 8apUARMOo8 U 3anmanue 3
obocHytime 801l 8b1O0D: KoMOuHupoBaHHOTO | O0OCHOBaHMe: BApHAHT 3 €IMHCTBEHHO
[Tpu ouenke HaAEKHOCTH HHPOPMAIMOHHON CUCTEMBI 10 KPUTEPUSIM TEXHUY TUIA C BEIOOPOM KOPPEKTHBIN MOAX0[: PUKCHPYET PaKT
€CKOT0 33J]aHUs BBISIBIICHO, YTO CpeHee BpeMst Oe30Tka3Hoi padotel (MTBF) OJTHOTO BEPHOT'O HECOOTBETCTBUS CUCTEMBI TPEOOBAHHUSIM;
cocrasisier 90 yacoB, Toraa kak B T3 mponucano TpeboBanue He menee 120 OTBETa U3 3aITyCcKaeT MPOIEeCC TOMCKA M yCTPAHEHHS
yacoB. Kakoii u3 cienyromux maroB OyaeT HanboJee 11e1eco00pa3HbIM B MPEUIOKEHHBIX U | IPUYMH HU3KON HAAEKHOCTH.
3TOM cuTyanuu? 000CHOBaHHUEM
1)  HrHopupoBaTh OTKJIOHECHHE, TAK KaK pa3HUIA HECYIIICCTBEHHA. BBIOOpA
2)  Cpa3sy nmepenath CUCTEMY B IIPOMBIIUICHHYIO KCILITyaTaI[HIO, YTOOBI C
00paTh OoJIbIe JaHHBIX O COOSIX.
3) 3BadurcupoBarh HeCOOTBETCTBHE TpeboBaHUAM T3 ¥ HHUIIMUPOBATH &
HAJIN3 IPUYUH CHIKECHUS HAJIEKHOCTH JIJIS TIOCIIEAYIOIIETO YCTPAaHSHHUS.
4)  VYMeHsuTh 3asBiaeHHOE TpeboBanue B T3 10 90 yacoB a1t COOTBETCT
BUsI PAaKTHUECKUM TTOKa3aTeNsiM.
94 Buvibepume 6ce 6eprvie omseembl Uz NPedIoNCeHHbIX 8APUAHMOB U 3amanus 24
000CHYlime c80ll 8b100D: KoMOuHHpoBaHHOTO | OGOCHOBaHME: BApPUAHT 2 ITO3BOJISCT:
J1J1s O1IeHKU TPOU3BOJUTENHFHOCTH HH(OPMALIMOHHON CUCTEMBI IO KPUTEPHUS THUIIA C BBIOOPOM MU3MEPUTH BpeMsl OTKJIMKA U pa3HOU
M TE€XHUYECKOTO 3aJaHUs Bbl IUIAHUPYETE MPOBECTH TecTupoBaHue. Kakue 1B | HECKOJIBKUX BEPHBIX | pabouell Harpyske; IpOBEPHUTD,
a MeToJia HauboJiee TOYHO MO3BOJIAT MPOBEPUTH COOTBETCTBUE CUCTEMBI TPEO OTBETOB U3 COOTBETCTBYET JIM cucTeMa HopMmaTtuBam T3,
oBaHusAM T3 no BpeMeHH OTKJIMKA U Harpy3ke? npeioKeHHbIX 1 | Bapuant 4 (cTpecc-TectupoBanue) 1aéT BO3M
BapuanTs! oTBeTa: 000CHOBaHHEM 0’KHOCTB:OTIPEACTUTH MPeIeNIbHbIE BO3MOXKHO
1)  DkcmepTHas OIEHKa apXUTEKTOpa CUCTEMbI Ha OCHOBE €0 OIbITA. BbIOOpa CTH CHCTEMbI; 3a(DUKCUPOBATh TOYKH
2)  Harpy3o4HOe TECTUPOBAHHUE C MOCTEIICHHBIM YBEIUUCHUEM YHCIIa 0TKa3a U IpOaHAIU3UPOBATh MOBEICHUE
OJIHOBPEMEHHBIX I0JIb30BaTENCH. CUCTEMBI B KDUTHUECKHUX YCIOBHSIX.
3)  Ompoc mosib30Barelieii 0 CKOPOCTH PabOThI CHCTEMBI.
4)  Crpecc-TeCTUpOBAHUE VTS ONPECTICHHUS MPEACIbHON HArPY3KH U TOY
€K OTKa3a.
5)  BusyanbHblit 0cMOTp K0/a HHTepdeiica Ha MPeaMeT «TSHKETBIX) Orep
arun.
95 Omeembme na 6onpoc, 3anuuwiume omeem 3a21a8HblMU OYK8AMU. 3ananus otkpeitoro | MTBF- oGmenpunaThiii

Kak Ha3bpIBaeTcsl HOKa3arTenb, OTpayKaIOMIUi cpeaHee BpeMsi paboThl HHPOpMa
LIMOHHOW CUCTEMBI MEXy IBYMsI IIOCIIEN0BATENbHBIMU OTKa3amMu? OTBET 3am
umure abOpeBuaTypoil Ha aHIIMICKOM sI3bIKE (JJATUHCKUMU OYKBaMH) B COOT
BETCTBUHU C MEKYHAPOIHBIM CTaHJAPTOM.

THUIIa C KPAaTKUM
OTBCTOM

MokKa3aTellb HaAEKHOCTH TEXHUYECKUX U
I/IH(I)OpMaI_II/IOHHBIX CHUCTEM

IIK 6.5. OcymiecTBasTh

TCXHHYECCKOC COIPOBOXKIACHUC,

O0HOBJIECHHE HBOCCTAHOBJIEHHE JAHHBbIX HNC B cooTBETCTBUM ¢ TEXHHUYECKHM 3aJJaHUEM
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96

Yemanosume coomeemcemeue medicoy 3adaueri mexHu4ecko2o
CoOnposodcoenUs UHGOPMAYUOHHOU CUCEMbL U MEMOOOM €€ Peulenus.

1) PerynsipHOe co31aHKe KOUI TAHHBIX IS 3AIUTHI OT OTEPH
uHpOpMAIUH

2) BoccranoieHre pab0oTOCIIOCOOHOCTH CHCTEMBI IOCie cO0s ¢ moTepei
JAHHBIX

3) OOHOBICHHE IPOTPAMMHOTO 00ECTICUEHHSI CUCTEMBI 10 aKTyaabHOU
BEpPCUH

4) TlpoBepka IEIOCTHOCTH U KOPPEKTHOCTH JIAHHBIX B 0a3€ JaHHBIX
A. BrlltosHEHME poLEeayphl OTKaTa K PE3€pBHOM KOIIMU U MOCIEAYOMast BEP
nuKanus 1aHHBIX
b. 3amyck BCTpOCHHBIX YTHIIUT MpoBepku 1eraoctHoct bl (Hanpumep, CHE
CKDB B SQL Server)
B. Hacrpoilika pacnircannst aBTOMaTH4ECKOTO PE3EPBHOTO KOITMPOBAHUS
I'. YcranoBka natdeit 1 0OHOBJICHH OT pa3paboTyrKa, TECTUPOBAHUE TIOCIIC
YCTaHOBKH
J. IIpoBenieHre Harpy304HOr0 TECTUPOBAHUS CHUCTEMBI.

3alaHuE 3aKpPBITOTO
THUIIAa Ha
YCTaHOBJICHHE
COOTBECTCTBUA

1B 2A 3T" 4b

97

Yemanosume npagunvhyto nocieoo8amenbHoCmy 0elUcmautl npu NiaHO080M O
OHOBIEHUU UHPOPMAYUOHHOU CUCTEMbL 8 COOMEEMCMEUU C MEXHUYECKUM 34
OaHuem:

1) co3aanue pe3epBHOM KOTMHU JAHHBIX U KOH(QUTYPAIIUH CHCTEMBI;

2) yBeIOMJICHHUE T0JIb30BATENICH O BPEMEHH MPOBEICHUs OOHOBJICHHS U
BPEMEHHOM OT'paHHYEHHH JIOCTYIIA;
3) ycraHOBKa OOHOBJICHUIT (TTaTUEH, HOBBIX BEPCHI MOJIYJIEH) COTIIACHO
MHCTPYKIMH pa3padOTUYHKa,
4) npoBepka pabOTOCMOCOOHOCTH CHCTEMbI U KOPPEKTHOCTH JaHHBIX MOC
16 OOHOBJICHU,
5) TecTupoBaHKe OOHOBJIEHHI HA TECTOBOM CTCH/IE Mepe/l BHEPCHUEM B

pabouyto cpeny.

3agaHue 3aKphITOTO
THUIIA Ha
YCTaHOBJICHUE
MOCJIEA0OBATENLHOCT
u

52134

98

Buvibepume 00un éepuwiii omeem u3 npediodHCeHHbIX 8APUAHIMOS U
obocHylime c8oll 8b1600p:

[Tpu oOHapykeHHH OMMOKH B paboTe MHPOPMALMOHHONW CUCTEMBI, TPUBO/IS
el K HEKOPPEKTHOMY pacuéTy AaHHBIX, KaKOW U3 CIEAYIOIIUX [I1aroB B IEPB
Y10 o4epe/ib HE0OXOIMMO BBIIOJHUTH B COOTBETCTBUU C PETIIAMEHTOM TEXHH

YECKOT'0 COMPOBOKIECHUs?

3agaHue
KOMOMHHPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3
MPEUIOKEHHBIX U

2

O0OocHoBaHMe: BapuaHT 2 (pUKcaLUs
MHIMJIEHTA CO3/1aéT IOKYMEHTAJIbHOE TO/TBE
pPKIeHHEe TPOOJIeMbl; ONTUCAHUE CHUMITOMOB
¥ KOHTEKCTa IIOMOTaeT TOYHO JIOKAJTU30BaTh
NPUYNHY.
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1)  HememieHHO OTKIFOUUTH CHCTEMY OT CETH JIISl TPEAOTBPAILCHHUS 1alb o0ocHOBaHHEM
HEHIIHNX OMNOO0K. BbIOOpA
2)  3aduKcHpOBaTh UHIM/CHT: OIIMCATh CUMIITOMBI OIIIMOKH, BPEMs BO3H
WMKHOBEHHS, 33J€HCTBOBAHHBIC MOYJIH CUCTEMBI.
3)  Cpasy npuUCTYNHTh K UCIIPABICHUIO KO/Ia, BHI3BIBAIOIIETO OMINOKY.
4)  CooOuuTh MoJIb30BaTEsAM, YTO MpobiieMa OyIeT pelieHa B CIe Ty O]
€M OOHOBJICHUH Y€pe3 MECHII.
99 Buibepume 6ce seprvie omeemul u3 npeonioAHCeHHbIX BAPUAHNOS U 3amanus 23
obocHylime ¢80l 8b100p: koMOuHupoBaHHOTO | O00CcHOBaHMe: BapuaHt 2: pe3epBHas KOMHUs
[Tpu mTaHMpOBaHWH TUTAHOBOTO OOHOBJICHUS MHPOPMAITMOHHOW CUCTEMBI HEO THUIA C BEIOOPOM MO3BOJISIET BOCCTAHOBUTH CUCTEMY
OXOJIIMO BBITIOJIHUTH PSI/I TTOITOTOBUTENBHBIX ICHCTBUN 11 MUHUMHU3AIH HECKOJIbKUX BEPHBIX | JI0 HCXOHOTO COCTOSHUS B CIyJae HEYJIaqHO
PHICKOB. OTBETOB M3 ro 0OHOBJICHHS WJIM BO3HUKHOBEHUS] KPUTHYE
1) TlpoBecTu Harpy304HOE TECTHPOBAHHE CHCTEMBI B TEKYIIIEM NPEUTOKEHHBIX U | CKUX OIITMOOK TIOCJIe YCTAHOBKH MaTUEH.
COCTOSIHUH. 000CHOBaHHEM BapuanT 3: monp3oBarenu 3apaHee 3HAIOT O
2) Co3aarh pe3epBHYIO KOIUIO JaHHBIX U KOH(GUTYPAIIUH CHCTEMBI. BBIOOpA MPOCTOSIX M MOTYT CINIAHUPOBATH CBOIO pado
3) VYBeIOMUTH MOJIb30BATENICH O BpEMEHH MPOBEICHHS OOHOBJICHHS 1 TY; CHIDKAETCsI KOJIMYECTBO OOpaieHui
BPEMEHHOM OTPaHUYCHUH JIOCTYIIA. B TEXIOJIICPKKY BO BpeMsi OOHOBIICHHUSI.
4) VYpanuth cTapble JOTH U BpeMEHHbIC (aiiIbl 115 0OCBOOOKICHHUS
MECTa Ha JIUCKE.
5) Tlepe3anmycTUTh CepBEPbl CHCTEMBI ISl OYUCTKH ONEPATHBHOM MaMsTH
100 Omeemvme  Ha  8ONpOC, 3anuUWUMe  OMEemM  CMpPOYHbIMU  Oykeamu | 3aJaHus OTKPHITOTO | pe3epBHOE KOMMMPOBAaHUE
(6 umenumenvrom nadesrce): TUIIA C KPATKUM
Kak HazbpIBaeTcst mpoliece Co3/IaHusI KONUI JTaHHBIX HH()OPMAIIMOHHOM CUCTE OTBETOM
MBI JUIS UX TIOCJICIYIOIIET0 BOCCTAHOBIICHHS B CIIy4ae TOTEPU WK TIOBPEIKIC
HUS?
I1K 7.1. BoIsBJSITH TEXHHYECKHE MPO0OJIeMbI, BOSHUKAIOIIHE B MPOIECCe IKCILUIYATAIIMU a3 TaHHBIX U CEPBEPOB
101 Ycemanosume coomeemcemeue medxncoy munamu mexuuveckux npoonem 6 pabo | 3ananue 3akpeitoro | 1D 2C 3A 4E

me 06a3 OaHHBIX U CepP8ePos8 U UX MUNUYHBIMU NPOAGTIEHUAMU / CUMIINOMAMU
Ileperpyska cepsepa

2. [loBpexaeHne TaHHBIX

3. [IpoGeMbl ¢ ceTeBbIM MOIKITIOYCHHEM

4. HemoctaTok AUCKOBOTO MPOCTPAHCTBA

A. OmuoKky moIKIIOYEHHS K 0a3e JaHHBIX, cooOmieHns Buma «Cannot
connect to servery

THUIIA Ha
YCTAHOBJICHHUC
COOTBECTCTBUA
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B. /lnuTensHOE BBITIOJHEHUE 3aIIPOCOB, KOTOPHIC PAHBIIE BHITIOIHSIIACH OBICT
po

C. Coobmienns 06 ommOKax METOCTHOCTH JaHHBIX, PACXOXKICHUE JaHHBIX B
oT4uéTax

D. Bricokas 3arpy3ka CPU (6mm3ko x 100 %), 3ameanienue paboThl Bcex
CEPBHICOB

E. OmumOku 3anmucu HOBBIX JaHHBIX, HEBO3MOXXHOCTH CO3J[aHUS PE3EPBHBIX

KONt

102 Yemanosume npasunvhylo nociedosamenbHocms Oelicmeuli npu eviseieHuu n | 3aaanue 3akpeitoro | 12543
PUYUHBL PE3KO20 CHUIICEHUS NPOU3B0OUMENbHOCMU cepepa 6a3bl OAHHbIX . TUIIA HA
1) 3adukcupoBaTh CUMIITOMBI POOJIEMBI (HAIPUMED, YBEIHUYCHUE BPEM YCTaHOBJICHUE
€HH OTKJIMKa, POCT YKcia OMMOOK B JIOTAX). MOCJIEI0BATEIbHOCTH
2) TlpoBeputh 3arpy3Ky ammapaTHbIX pecypcoB cepsepa (CPU, RAM, au
CKOBasl TO/ICUCTEMA, CETh) C IOMOIIBIO IITATHBIX CPEACTB MOHUTOPHHTA.
3) TIpoanamu3upoBaTh TEKYIIHE AKTUBHBIC 3aMPOCHI K 0a3¢ TaAHHBIX U BbI
SIBUTH MOTEHIUAILHO «TSHKENBIE)» WIH 3aBUCIINE TPAH3AKIIHH.
4) W3yuuts xypHaisl coobrtrii (jorn) CYB/I 1 onepainOHHO#N CHCTEMBI
Ha IpeaMeT KPUTUYECKUX OMIMOOK WIIH MPeyNpexKACHUH.
5) OueHUTh COCTOSTHAE TUCKOBOM MOACUCTEMBI M JOCTYITHOCTh CBOOOIHO
ro MecTa Ha JTUCKaX, I/Ie PaclojokeHbl (aiiabl 0a3bl JaHHBIX U KYPHAJIBI Tpa
H3aKIUH.
103 Buvibepume o00um eepubiii Uz 6apuanmos omeema C NOCAEOYIOUUM 3amanue 2
00bsICHEHUEeM C80e20 8blO0PA. KOMOUHHpOBaHHOTO | O0OCHOBaHHeE: KJIFOYEBOM pU3HAK
Bbl 3aMeTnnm, 4To BpeMsi OTKIIMKA BEO-MPUIIOKEHUS, UCIIOIB3YIOIIEro 6a3y 1 THUIIA C BBIOOpOM B YCIIOBHH, 5TO OonbIoe KOJIMYECTBO
aHHBIX, PE3KO YBeNUYUIOCH. [Ipu mpoBepke Bbl 0OHAPYKHUIN OOJBIIOE KOJIUY OJHOT'O BEPHOI'0 OJTHOBPEMCHHBIX MOJKIIOYCHHH, OMM3KUX

€CTBO OJJHOBPEMEHHBIX MOAKIIOYEHUHN K cepBepy 0a3bl TaHHbIX, OJM3KUX K M
aKCUMaJIbHO JONyCTUMOMY JuMuTy. Kakoil 3 BapuanToB Haubosee BEposITH
asi IpUYMHA MPOOJIEMBl U KaKoe JeWCTBUE CIeyeT NPEANPUHSATH B IEPBYIO O
yepean?

1) Tlpuuuna: meperpyska ceTeBoro kaHaia. JIeiicTBue: yBEIUUUTD POMY
CKHYIO CIOCOOHOCTB CETH.

2) Ilpnuumna: yreuka MOAKIIOUEHHUN (COSTMHEHHS HE 3aKPBIBAIOTCS TIOCIIE
UCHoJb30BaHus). JlelicTBUE: MPOBEPUTH KOJI PUIIOKEHHUS HA KOPPEKTHOCTD
YIPABJICHUs COCAUHEHUAMU ¢ b/] 1 ucnpaBuTh yreuku.

3) Ilpuumna: HexBaTKa onepaTHBHOW naMsaTH Ha cepeepe bJ1. JleiictBue:

OTBETA U3
PEUIOKEHHBIX H
000CHOBaHHEM
BbIOOpA

K JUMUTY. OTO IIPSIMO  yKa3bIBaeT Ha MpobieMy
C YIPAaBJIECHUEM IOAKIIOYEHUSIMH.

o1




no6asutb RAM Ha cepep
4) TlpuunHa: BRICOKAs Harpy3Ka Ha IPOLIECCOP M3-3a CIOKHBIC 3aIPOCHI.
JleticTBue: onTuMHU3upoBaTh SQL-3ampocsl 1 J0OaBUTHh WHACKCHI.

104 Buvibepume 6ce 6epnvie omseemst u 060cHylime 80l 8b100p. 3amanus 24
[Tpu MmoHUTOpHUHTE cepBepa 0a3bl TaHHBIX BB OOHAPYKMIIH, YTO BPEMS BBINIOJ | KOMOMHHUPOBAaHHOTO | O0OCHOBAHME: THUIMYHBIC TPUYMHBI, 3TO
HEHHsI TUTIOBBIX 3aIIPOCOB PE3KO YBEIMUYMIIOCH, a 3arpy3Ka Mporeccopa THUIIA C BELIOOPOM POAHATU3UPOBATH TEKYIIHE BBITIOTHICMBIC 3
(CPU) nmocturia 95-100%. HECKOJIbKUX BEPHBIX | aIpOCHI C MOMOIIBIO HHCTPYMEHTOB MOHUTOP
Kakue nBa neiicTBUs U3 NEPEUNCICHHBIX HIKE CIEAYEeT IPEANPUHATH B IIEPB OTBETOB U3 unra CYB/I; npoBepuTh HAIMYUE U aKTyaJlbH
VIO o4epe/ib ISl BBISIBIICHHS M YCTPAHEHUS TPUYUHBI TIPOOIeMbI? NPEUTOKEHHBIX U | OCTh MHJIEKCOB IS TAOJIHII, yIaCTBYIOIINX B
1) YBenuuutb 006éM oneparuBHoi mamsatu (RAM) Ha cepBepe 0e3 1010 000CHOBaHHEM MEJIJICHHBIX 3aIpOocax.
JTHHUTEIHHOTO aHAIH3A. BEIOOpa
2) IpoaHanu3upoBaTh TEKYIUE BBIMOJIHIEMbIC 3aIIPOCHI C IOMOIIBIO UH
crpymenToB Mmouutopuara CYB/I (manpumep, pg_stat_activity B PostgreSQL
wm SPp_Who B SQL Server), 9To0bl BBISBUTH PECYPCOEMKHUE 3aIIPOCHI.
3) HememnenHo nepe3anycTuTh cepBep 0asbl JaHHBIX IS cOpoca Harpys
KH.
4) TIpoBepuTh HAMYKE U AKTYaJTbHOCTh UHICKCOB JIIsSl TAOJIHUIL, y4acTBY
IOIIMX B MEIUICHHBIX 3aIpocax, U MPU HE0OXOAUMOCTH CO3/1aTh
HEJIOCTAIOIIHE.
5) IToJHOCTBIO OTKIIFOYHMTh BCe (DOHOBBIE MTPOIIECCHI M PErJIaMEHTHBIC
3aJ]auu Ha cepBepe.
105 Kpamko omeemvme na 0sa eonpoca (1-2 npeonosicenus na kaxcowlii).: 3amanust OTKPBITOTO | BeposiTHas mpuymHa: KaKHe-TO 3apOChl K

Brbl 3aMeTnnum, 4To cailT, KOTOphIid paboTaer ¢ 6a30i JaHHBIX, CTAT OYEHb Me]]
JIEHHO 3arpyarbcs. Bel mpoBepuiiu cepBep U YBUIEIHU, YTO IPOLIECCOP
(CPU) mouTH MOJHOCTBIO 3aHAT — €ro 3arpy3ka cocrasisier 95%.

Kakast camast BeposiTHasi IpUYUHA TaKOW MPOOIeMBbI?

Kakoii mpocToii mepBbIif mar MOKHO C/IeaTh, YTOOBI HA4aTh Pa30UPATHCS B C
uryaruu?

THUIIA C KPATKUM
OTBCTOM

0a3e TaHHBIX CIMIIKOM CIJIOXKHBIC WIIH UX CIIN
IIIKOM MHOTO, OHU CHJIBHO Harpy>KaroT
IpOLIECCOp cepBepa.

[lepBBIii mIar: MIOCMOTPETh, KAKHE UMEHHO 3aIl
POCHI ceifuac BBIMOJHSIOTCS Ha cepBepe 06a3bl
JTAHHBIX. J[J151 3TOr0 MOKHO MCMOJIB30BaTh MP
OCTYIO KOMaH/1y UJIM UHCTPYMEHT —
Hanpumep, B MySQL sto komanga SHOW P
ROCESSLIST, xoTopas mokaxxeT Bce
TEKYIIHe 3anpockl. Tak Bbl yBUIHUTE, KAKOH
3aIpOC «TOPMO3UT) CUCTEMY.

MK 7.2. OcymecTBJSITh IMHHUCTPHPOBAHME OT/IeJIbHBIX KOMIIOHEHTOB CEPBEPOB
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106

Ycemanosume coomeemcemesue medxncoy 3a0auamu aOMUHUCMPUPOSBAHUS cepee
PO8 U UHCMPYMEHMAMU/KOMAHOAMU, KOMOPble 0ObIYHO UCNONb3YIOMCA O UX
peulenus:
1) IIpocMOTp crUCKa 3aIyIIEHHBIX POLIECCOB U UX MOTPEOICHHS PECYPCOB
2) MOHUTOPHHT COCTOSHHS AUCKOBOTO MPOCTPAHCTBA M MCIIOJIb30BaHUE pa3
JIEJIOB
3) IIpoBepka AOCTYIMHOCTH YIAIEHHOTO CepBeEpa 10 CETH.
4) TIpocMOTp U aHAJIM3 JIOTOB CEpBEpa 3a OMPEACTIEHHBIH EPUO/I.
A. ping
B. top / htop
C.df-h
D. tail -f /var/log/syslog
E. ps aux

3alaHuE 3aKpPBITOTO
THUIIAa Ha
YCTaHOBJICHHE
COOTBECTCTBUA

1B 2E 3C 4A

107

Yemanosume npasunvhyto nociedosamenvHocms Oelicmsuil npu 000asieHuU
HOB020 JHCECMK020 OUCKA Ha cepeep noo ynpasaeHuem LiNUX u noocomoske
€20 K UCNOIb308AHUIO.

1) Co3nath ¢aiioByr0 CHCTEMY Ha HOBOM pasjele (Hanpumep, extd).

2) TloaxmouuTh TUCK (GU3UIECKU K cepBepy (moacoequHuTh Kadbean SATA/S
AS u nutanus).

3) CMOHTHPOBATH CO3AaHHBIN pa3iel B KaTauor (aioBoil CHCTEMBI (HAaIpu
Mmep, B /data).

4) Pa3MeTHTh JUCK, CO3/1aTh Ha HEM pas3zen ¢ moMoInbio yruuThl fdisk wmiu
parted.

5) Omnpenenuth, KaKOH HACHTH(PUKATOP MOTYYMII HOBBIN AUCK B cUCTeME (Ha
npumep, /dev/sdb), ¢ momornisio koman Isblk wmum fdisk -I.

3agaHue 3aKphITOTO
THIIA Ha
YCTaHOBJICHUE
MO CJIEIOBATEILHOCTH

25413

108

Bvibepume o00un eepmwill U3 apuaHmos omeema ¢ NOCAEOVIOUUM
00bACHeHUeM c80e20 8blO0pa:
Kakoit 13 cnenyronux maroB Hy)KHO IPEANPUHATH B IEPBYIO 04Yepe/ib, 4T00
Bl BBISIBUTH PEaJIbHYIO0 IPUYNHY HEXBATKU MecTa?

1) HememieHHO yaaauTh CTapblie JIOTH U BpeMeHHbIe (aiiibl B kaTanore /
data/temp, He POBO/ISL AOTIOTHUTEIBHOTO AHAH3A.

2) BwmonauTh KOMaHIy du -sh /data/*, yToObI onpenenuTh, KaKue
MI0JIKAaTaJIOTH 3aHUMAIOT OOJIbIIE BCEIO MECTa Ha JIHCKE.

3) VYBenmuuth pazmep paszena /data 3a cuér npyroro paszaena Ha JHUCKE C
nomMoInbo yruiuThl fdisk

3angaHue
KOMOWHUPOBAHHOTO
THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3
NPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

2

O6ocHoBanme: komany du -sh /data/*,
MOKaXXET CYMMapHBIN pa3Mep KaKJI0To MOIKa
tajora B /data. 1o mo3BoaUT

NPUHSTDH B3BEIIEHHOE PEIICHUE O TaTbHEHIIN
X AeHCTBUAX (YAATUTh HEHYXHbIC JTaHHBIE, 1€
pEeHEeCTH YacTh UH(OPMAIIUH, BBIICTHTH 00JIb
e Mecra).
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4) TIlepe3arpy3uTh cepBep, 3T0O MOXKET OCBOOOAUTH 3ape3epBHPOBAHHOE,
HO HEHCIOJIb3yeMO€e HCKOBOE IPOCTPAHCTBO.

109 Buvibepume 6ce eepnvie omseemst u 060cHylime c80il 8b100p. 3amanus 24
Ber anmunamCcTpUpyeTe BeO-cepBep Ha 6aze Linux (c Apache u MySQL). [Ton | komOunupoBanHoro | O6ocHoBaHmMe: koMaH bl tOP wim htop
B30BATEIHN JKAIYIOTCS Ha MEIUICHHYIO 3arpy3Ky cTpanull. [Ipu npoBepke BbI 0 THUIIA C BBLIOOPOM | MO3BOJISIIOT B pEaJIbHOM BPEMEHH YBH/IETh, Ka
OHapyxmiH, 4to 3arpyska mnpoieccopa (CPU) nocturaer 95%, a ucrosib3oBa | HECKOJILKUX BEPHBIX | KHE MPOILIECCHI MOTPEOIISIOT OOJIBIIE BCETO pe
Hue onepatuHoit namatu (RAM) — 85% ot oOriero o0bEéMma. OTBETOB M3 cypcoB CPU u RAM; noru BeG-cepBepa
1) HememieHHo nepe3arpy3uTh cepBep, YT00bI COPOCUTH HATPY3KY. IPEUIOKEHHBIX U | MOTYT MOKa)XyT OIIMOKHM KOH(DUTYpalluu UiIn
2) C momoiibio KoMaH 161 tOp wiu htop onpeaeTuTh MPOEecChl, MOTPEOIIst 000CHOBaHHUEM poOJIEMBI C OTJIETHHBIMHU CTPAHUIIAMH
rorue ooinbnre scero CPU u RAM. BEIOOpaA
3) Veemuuuts 005€M RAM u xommuectBo siiep CPU Ha cepepe 6e3 mom
OJTHUTEJIHHOTO aHaJIH3a.
4) Tlposepurs joru BeO-cepBepa (/var/log/apache2/access.log u error.log
) u CYB/JI (/var/log/mysql/error.log) na nHaamuue ommuOOK U aHOMAITHHA.
5) TlomHOCTBIO OTKIIOYNTH BCE BTOPOCTENICHHBIE CTyKObI (Harpumep, FT
P, SSH) ns1 BEICBOOOXK IEHHUS PECYPCOB.
110 | Omeemvme Ha nocmasnenHvlll GONPOC, OmMEemM 3anuwUmMe CMPOYHbIMU | 3aaHUS OTKPBITOTO | CETEBBIEC CIYKObI

oyKeamu:
Kakune kommonentsr Windows Hasi0 YCTaHOBUTD T 0OCCTICUCHHS
¢dyaknuonansHocTd DHCP, DNS 1 WINS?

TUIIAa C KPAaTKUM
OTBETOM

IIK 7.3. ®opmupoBaTh Tpe6oBaHNsI K KOHPUTYpAIUH JIOKAJbHBIX KOMIbIOTEPHBI

X ceTeil M cepBePHOro 000pyA0BaAHUS, HEOOX0AUMBbIE ISl padoThI

0a3 JaHHBbIX U CEPBEPOB
111 Conocmasbme sman JHCU3sHEeHHO20 YUKIA Pa3pAOOMKU C €20 ONUCAHUEM. 3aganue 3akpeitoro | Al b2 B3 T4
A) Ananus THIIAa HA
b) Peanuzanus YCTaHOBJICHUE
B) TectupoBanue COOTBETCTBUS
I') Bueapenue
1) Onpenenenrie TpeOOBaHUH W CTPYKTYpUpOBaHHE HH(MOPMAIHOHHOM
HCTEMBI.
2) Co3nanue paboueil BepcHMHM CHUCTEMbl HAa OCHOBE MPEIBLAYIIETO
TPOEKTUPOBAHUSI.
3) I[IpoBepka paboTOCIOCOOHOCTH CHCTEMBI U BBISIBIICHHE OLTHOOK.
4) BHeapeHne CUCTEMBI B PEalIbHYIO CPey.
5) UcnpaBnieHune ommbOK Ha CTPAHUIIE
112 Ycemanosume npasunvhyto nociedosamenbHocms 9manos npu oopmuposanu | 3amanue 3akpeitoro | 35241

54




u mpebosanull K KOHQhueypayuu 10Ka1bHol KOMAbIOMEPHOU Cemu U Cep8epHO TUIIA Ha
20 060pY006aHUsA OISl PA3BEPMBIBAHUS KOPNOPAMUBHOU 0A3bl OAHHBIX yCTaHOBIICHHUE
1) Pa3paboTaTh UTOTOBBIN JOKYMEHT C TPEOOBAHUAMK K KOH(UTYpAIMH C€ | MTOCICI0BATEILHOCTH
TH ¥ CEPBEPHOT0 000pYyAOBaHUS (Crenn(pUKALIUIO).
2) Omnpenenuth TpeOOBAHUS K MIPOU3BOIUTEILHOCTH (KOJIMYECTBO 3aIPOCO
B B CEKYH/Iy, BpeMsI OTKIIMKA) ¥ MacIITaOUPYEMOCTH CHCTEMBI.
3) Tlpoanamu3upoBath OM3HEC-3a/1a4M OpPraHU3alMK ¥ (PYHKIIMOHAIBHBIE T
peboBanus Kk 0a3e NaHHBIX (KaKUe JAaHHBIE XPAHATCS, KaKUe OTIEPAIHH BBITIOJ
HSIOTCS).
4) Vwuects TpeOOBaHUS K Oe30macHOCTH (IIM(ppPOBaHUE JaHHBIX, pa3rpaHuY
€HHE TIPaB J0CTYIa, Pe3epPBHOE KOMTUPOBAHHUE).
5) Onennts Tekymyo UT-undpactpykrypy (CymiecTByroliee cereBoe 000
pyIOBaHUE, CEPBEPHI, KAHAIBI CBSI3M) M ONPEICITHTh BO3MOXHOCTH UHTETPAIIH
Y C HOBOM CHCTEMOM.
113 Buvibepume o00un eepuviii uz eapuanmog omeema C HOCAEOVIOUJUM 3ananue 2
00BsICHEHUEeM C80e20 8blO0PA. KOMOMHHUpoBaHHOTO | OGOCHOBaHMeE:
A3k 3anpocoB SQL — 3TO SBBIK A7 ... THIIAa ¢ BBIOOpOM SQL (mu A36IK CTPYKTYPHPOBAHHBIX
1. mporpaMm BBICOKOTO YPOBHS OJIHOTO BEPHOTO 3alpOCOB) ATO  CMELMATU3UPOBAHHBIN  S3BIK
2. oTOOpa JaHHBIX OTBETA U3 JUTst paOOTHI C PENSIITMOHHBIMU 0a3amMu
3. MalIMHHOTO IPOTPaMMUPOBAHUS MpeJUIOKEHHBIX U | JaHHBIX. Ero ocHOBHas 3a1aya -
000CHOBaHUEM 0TOOp, N00aBICHNE, U3BMECHECHHE U YIAJICHHUE
BbIOOpa JAHHBIX, a TAKXKE YIPaBIICHUE
CTPYKTYpOil 6a3bl JaHHBIX.
114 Buvibepume 6ce sepuvie omeemul u 060cHylime ¢80t 8b100p. 3ananus 13
Bam HeoO6xonuMo copmupoBaTh TpeOOBaHMS K KOHPUTYpalluu CEpBEpHOTO | KOMOMHHMpOBaHHOTO | O00CHOBaHMe: 00BbEM OlNepaTHBHOU

000pyIOBaHUS U JIOKAJIILHON CETH ISl pa3BEPTHIBAHUS BHICOKOHATPY)KEHHOTO
BeO-npuiioxkeHus ¢ 6a3oil naHHbIX (0xkunaemas Harpyska 10 000 onnoBpeme
HHBIX 110JIb30BaTeNeH).

Kakue nBa mapameTpa 13 MepeunciIeHHbIX HIKE SBISIOTCA Hanboiee KpuTud
HBIMHU IIPU OIpeiesieHNH TpeOOBaHUH K cepBepy 0a3bl JaHHBIX?

1) O6bém oneparuBHOi mamstu (RAM).

2) KomnuectBo USB-niopToB Ha cepBepe.

3) IIpomyckHast clIoCOOHOCTH ceTeBOro HHTepdeiica (Hampumep, 1 'out/c un
u 10 T'6ut/c).

THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

naMatd, RAM: KpUTHYECKH BaXKeH IS
npousBoautensHoctd CYB/(: B RAM xammp
YIOTCSL 4aCTO UCHOJIb3yeMble JaHHbIE U MHJCK
CBl, 4TO PE3KO COKpAIIAET KOJUYECTBO 00palll
eHMH K JJMCKY; MPOIMYCKHAs CHOCOOHOCTh
ceTeBOro uHTepdeiica onpeaenser, CKOJIbKO
JTAHHBIX MOXET TepelIaBaThCsl MEXIY
cepBepoM b1, BeO-cepBepamMu U KIMEHTaMH B
eIMHUILY BPEMEHH.
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4) Hamuune BCTPOCHHOTO rpad)uvecKoro ajantepa.
5) Tun kopmyca cepBepa (OaleHHbIN I CTOCYHBIN).

115

Omeemvme Ha NOCMABIEHHLIU GONPOC, OMEEM 3anuUUUMe 3a2NA6HbIMU
AH2TUUCKUMU OYKBAMU

Kaxoit oneparop SQL yka3piBaeT, ¢ KAKUMU 3HAUEHUSMH HY>KHO BBIBECTH
CTpOKH?

3aiaHusl OTKPHITOIO
TUIIA C KPATKUM
OTBETOM

WHERE

OK1 BblﬁlflpaTb Cnocoobl peuicHust 3aaa4v npmbeccnonanbnoifl ACATECJIbHOCTH NPUMCHUTEC/IbHO K PA3JIMYHBIM KOHTCKCTaAM

116

Yemanosume coomeemcemeue medxcoy mepmMuHamu u ux OnpeoenreHuIMu.

Nudpopmannonnas cucrema (MC)

[IpoextnpoBanue

Moenb JaHHBIX

ApPXHUTEKTypa CUCTEMBI

[Tonws3oBarenbckuii HHTEPPEIC
. CTpykTypa 1 opranuzaiys KOMIOHEHTOB CUCTEMbI, BKJIIOYast
IporpaMMHOE oOecreueHue, anmnapaTHoe o0ecreueHue U CeTu, KOTOpbie
obecrieunBaroT pyaknuonupoanue UC.
B. IIporecc coznanus u onucanus ctpykTypbl MC, BKiItoUast aHamus
TpeOOBaHUN U MPOEKTUPOBAHUE KOMIIOHEHTOB.
C. Cnoco0 npecraBieHus TaHHBIX B CHCTEME, KOTOPBIA OIIpeIesieT, KaKk
JaHHbIE OYAYyT XpaHUTbCSI, 00pabaThIBATHCS M B3aUMOJICHCTBOBATH JIPYT C
JIPYrOM.
D. CoBOKYITHOCTh TEXHOJIOTHI U METOJOB, HCIOJb3YEMBIX IS
B3aUMO/ICHCTBUS MOJIb30BaTENs ¢ HHPOPMAITMOHHOM CUCTEMO.
E. CoBOKYITHOCTH KOMIIOHEHTOB, KOTOPbIE COOMPAIOT, XPAHSIT,
00pabaThIBAIOT U PACIPOCTPAHSAIOT HHPOPMALIHIO.

S O

3amanue 3aKphITOro
THUIIA HA
YCTaHOBJICHHE
COOTBCTCTBHUA

1E 2B 3C4A 5D

117

Pacnonoscume smanvwl scuznenno2o yuxkia uHghopmayuonHou cucmemsl 8 npa
BUNILHOL NOCAE008AMENbHOCIU 0Mm HAYALA PAOOMblL HAO CUCIEMOLL 00 e€ 8bi8
00a u3 IKCNIyamayuu’

1) BeiBox U3 3KCILTyaTalliu

2) IIpoekTHpoOBaHUE CHCTEMBI

3) Pa3paboTka 1 mporpaMMHpOBaHUE

4) TecTupoBaHHE U OTIaIKa

5) Buenpenue u pa3BépThIBaHNE

6) DKcruTyaTalys U COPOBOXKICHUE

7) Ananu3 TpeOOBaHUI U TIIAHWPOBAHUE

3a,I[aHI/IC 3aKpPbITOI'O
THUIIA HAa
YCTAHOBJICHHUC
oCJICa0BaTCIIbHOCT
u

7234561
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118 Buibepume 00un uz sapuanmos omeema u 060CcHylime ¢80t 8b100p: 3anmanue 2
3auem Ha stane npoekrupoBanus MC nmpoBoasaT aHainn3 OU3HEC-TPOLIECCOB koMOuHUpoBaHHOTO | O00CHOBaHMe: Ha dTarle IPOEKTUPOBAHUS
3aKa3zyuKa’ THUIIA C BBIOOPOM N C npoBoasT aHanu3 OM3HEC-TIPOIIECCOB
1) YUToObI CKOITUPOBATh CTPYKTYPY CTAPOH CHCTEMBI 0€3 M3MEHEHUI OJIHOTO BEPHOTO 3aKa3yuKa 9TOOBI BBISIBUTD
2) YToObI BBISIBUTH «Y3KHE MECTa» U CIIPOCKTUPOBATH CUCTEMY, OTBETA U3 «y3KHE MECTa» U CIIPOCKTHPOBATH CHCTEMY,
ONITUMH3HPYIOIIYIO paboTy NPEUIOKEHHBIX U | ONTHMH3HPYIOUTYIO padoTy.
3) Jlist cocTaBneHus mratHoro pacnucanus I T-otaena 000CHOBaHHUEM
4) Yto6sl 000CHOBATH HEOOXOAUMOCTH TIOJTHOTO OTKAa3a OT aBTOMATH3aIuU BBIOOpA
119 Buvibepume 6ce epnvie omseemst u 060cHylime c80il 8b100p. 3amanus 13
Kaxkue neiictBust He00X01uMO BBITIOJHUTE Ha dTane UX-uccienoBanus nepen | koMOMHUpOBaHHOTO | OOOCHOBaHME:
paspaboTkoit uaTepdeiica UC? THTIa C BBIOOpOM aHaJM3 [EeJIEBOM ayTMTOPUH TIOMOTAeT
1) Ananus nesaeBoi ayautopuu (PoJId, 3a1a4uu, TPUBBIYKH) HECKOJIBKUX BEPHBIX | TIOHATH, KTO OyJIET MOJB30BATHCSA CUCTEMOMN U
2) TectupoBaHKe TOTOBOTO MPOTOTHUIIA. OTBETOB U3 KaKHe Y HUX OTPEOHOCTH; KapTa
3) CocraBjeHne KapThl MMOJH30BATEILCKHX crieHapueB (USEr journey). NPEUIOKEHHBIX U | TTOJIb30BATEIbCKUX CIIEHAPUCB
4) Onpoc KOHKYPEHTOB O UX HHTepdeiicax 000CHOBaHHEM BHU3YaJIU3UPYET IIary MMOJb30BaTEeIs,
BbIOOpa BBISIBJISICT KPUTHYECKUE TOUKH
B3aUMOJCUCTBHUA.
120 Jlononnume onpeodenenue no CMuLCILy U Hanewamaime ¢ 3a21d6HOU OYKEbL. 3amanust oTkpeIiToro | MHbOpMaIus

. OTO HOBBIC CBCIACHHUA, KOTOPBIEC MOI'yT OBITH HCIIOJIb30BAHBI YEJIOBEKOM
I COBEPIHICHCTBOBAHUA €10 ACATCIIBHOCTH U ITOIMOJIHCHU A 3HAHUM.

TUIIAa C KPAaTKUM
OTBETOM

OK 2. Ucnosb30BaTh COBpeMEHHbIE CPECTBA MOMCKA, AHAJIU3A U MHTEePIPeTAlMU HHPOopMaIlui, U HHPOPMAMOHHbIE TEXHOJIOT UM /IJIsl BHINIOJIHEHUS
3a1a4 Npo¢ecCHOHATBHOM AeSITeJIbHOCTH

121

Ycemanosume coomeemcemeue mexicoy mepMuHamMy U Ux OnpeoeneHusMu.
A. CucremHbli aHATIU3

B. IIpoektupoBanue

C. MoaenupoBaHue

D. UudopmanmonHas cucremMa

E. TpebGoBanus k cucreme

1.Ilpouecc cozanust aOCTPAKTHBIX MPEACTaBIECHUN CUCTEMBI /ISl TOHUMAaHUs
€€ CTPYKTYpPBI U NIOBEICHUS

2.Ilponece, B X0/1€ KOTOPOTO ONMPEAEISIOTCSA HYX/IbI I10JIb30BaTeNEl U
crienu(UKaIuy CUCTEMbI

3.Kommuiekc B3auMOCBA3aHHBIX KOMIIOHEHTOB, COOMPAIOIIUX,
00pabaThIBAIOIIKX U XPAHALIUX UHPOPMALIUIO

4.9t1an pa3paboTKH, Ha KOTOPOM CO3JIAIOTCSI apXUTEKTYpa U KOMIIOHEHThI

3a,I[aHI/I€ 3aKpPbITOI'O
THUIIA HAa
YCTAHOBJICHHUC
COOTBCTCTBUA

A5 B4 C1D3E2

S7




CUCTEMBI
5.Metononiorysi, HanpaBJIEHHAs HAa AaHAIU3 W YJIYYIIEHHWE CYILIECTBYIOIIUX
IIPOLIECCOB U CUCTEM

122 Ycemanosume npasuniviyio nociedosamenbHOCHb Wa2oe npu npoekmuposany | 3amanue 3akpeitoro | 52341
u noavzosamenvckozo unmepgetica (Ul). 3anuwume omeem 6 sude nociedos THIIA HA
amenvbHOCMU Yupp: yCTaHOBIICHHE
1) J[opabotka uHTepdeiica Ha OCHOBE 00paTHOM CBSI3U MOCJIeI0BATEIbHOCTH
2) Coszmanue 3cKH30B (CKeTuei) naTepdeiica
3) PaspaboTka nmpotoTuna (MHTEPAKTHBHOM MOJICIIH)
4) TecTupoBaHUE MPOTOTHUIIA C PEATLHBIMH TIOJIB30BATEIISIMU
5) Omnpenencuue 1eneii 1 3a1a4 MOJb30BaTENSA
123 Buvibepume 00un eepubiil U3 6apuanHmos omeema ¢ u 0060CHytime c80u 8b1O0p: 3amanue 3
Kakoii anemenT nu3aiiHa uHTepdeiica CHUKaeT KOTHUTUBHYIO Harpy3Ky MoJib | KOMOMHHpPOBaHHOTO | O0OCHOBaHMe: KOHCUCTEHTHOCTH (€IMHOO0D
30BaTeIs TIPU BBHITIOJTHEHUW THITOBBIX 33124 ? THUIA C BEIOOPOM a3ue) MO3BOJISIET MOJIH30BATEIIO «HE YIUTHCS
1) MHOroypoBHEBOE MEHIO C CKPBITBIMH TOJT ITYHKTaMHU OJIHOTO BEPHOTO 3aHOBOY» Ha Ka)JOM dKpaHe: 3HAaKOMbIe
2) VHTYWTHBHO MOHSATHBIC HKOHKH 0€3 MOIMUCeH OTBETa U3 KHOIIKH, MIPUQTHI U PACTIOI0KEHHS COKpaIa
3) TIpuHIMI KOHCUCTEHTHOCTH (€AMHOOOpa3Ke CTUIICH U PACTIONIOKEHUN | TMPEJIOKEHHBIX U | FOT BpeMsI Ha OCMBICIICHHE.
AJIEMEHTOB) 000CHOBaHHEM
4) AHuMaNM{ TPH KaXIOM ICHCTBUU BBIOOpA
124 Buvibepume 6ce eeprvie omseemsl u 060cHylime c80il 8b100D. 3amanus 14
Kakue gaxTopsl 00513aTEIbHO YUUTHIBAIOT MIPU BHIOOPE apXUTEKTYphl HHGOP | KoMOMHHpOBaHHOTO | O0OCHOBaHMe: OKHJaeMas Harpyska ornpesne
MalMOHHON CHUCTEMBI? THUIIA C BBIOOpOM | JisieT TpeOoBaHuUs K MacIITA0UPyeMOCTH U
1) Oxwumaemasi Harpyska (4uciIo MoJb30BaTeNnei, 00bEM TaHHBIX). HECKOJIbKUX BEPHBIX | MPOU3BOAUTEIHLHOCTH; TPEOOBAHUS K
2) Bromker mpoekTa U CTOMMOCTD JIUIICH3HIA. OTBETOB U3 OTKa30yCTOMYMBOCTH BJIUSIOT Ha
3) IlpenmoureHus pa3pabOTUUKOB MO S3bIKAM IMPOTrPAMMUPOBAHUS. MPEUIOKEHHBIX U | MEXaHU3MbI aBapUHHOTO BOCCTAHOBJICHUSI.
4) TpebGoBaHUs K OTKa30yCTOHYUBOCTH U BPEMEHH BOCCTAHOBJICHHS. 000CHOBaHHEM
5) IIBeT KOPMOPATUBHOMN MATUTPHI 3aKa34YHKA. BbIOOpA
125 Hononnume onpedenenue no cmviciy u Haneyamanme cmpounvimMu Oykeamu: | 3aJaHus OTKPHITOTO | MHMOPMAIMOHHOIIONCKOBBIE

JlokymenTanbHas uHpopmannonHas cucrema (JJMC) — eannoe xpaHuiuiie
JOKYMEHTOB C MHCTPyMEHTapueM TIIOMCKa M BbIAAYM HEOOXOJUMBIX
MIOJIB30BATEN0  JTOKyMEHTOB. [IOMCKOBBIM  XapakTep AOKYMEHTAJIBHBIX
MH(POPMAIIMOHHBIX CHCTEM ONpENEN €lle OJHO UX Ha3BaHHEe —
...... CHCTEMBL.

TUIIa C KPAaTKUM
OTBCTOM

OK 3. IlnanupoBaTh H peaju30BbIBATH COOCTBEHHOE NPOdecCHOHATbHOE H THYHOCTHOE Pa3BUTHE, IPEANIPUHAMATE/IbCKYIO 1eSITeIbHOCTDh B
npogecCHOHANBHOH c(hepe, HCI0JIL30BATh 3HAHNUSA 110 IPABOBOI H GUHAHCOBOM NPAMOTHOCTH B PA3JIHYHbIX )KU3HEHHBIX CHTYalUAX
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126

Ycemanosume coomeememeue medicoy smanamu nPpOeKmMuposanus u ux
ONUCAHUAMU:

[IpensaputenbHbIid aHATN3

[IpoexTupoBaHue JOTUYECKON MOJIENH

[IpoexTupoBanue GpuandecKoi MoIEIH

Peanuzanus

. TectupoBaHue u OTIATKA

A. Pa3paboTka AeTaiabHbIX crienr(UKanui 1 MpoeKTHOM TOKyMEHTalluu
B. Omnpenenenue uenei u 3aiad npoexra, coop TpeboBaHuit

C. Coznanue cxembl 0a3bl JaHHBIX U CTPYKTYPBl XpaHEHUSI TaHHBIX

D. [IporpamMupoBaHue ¥ BHEAPEHUE CUCTEMBI B IKCILTYyaTallHIO

E. IlpoBepka paboTOCIIOCOOHOCTH CUCTEMBI U YCTPAHEHHE OIINO0K

arwh R

3alaHuE 3aKpPBITOTO
THUIIAa Ha
YCTaHOBJICHHE
COOTBECTCTBUA

1B 2A 3C 4D 5E

127 Pacnonosicume doxymenmoi 6 nopsioke ux cozoanusi npu NPOEKMupoO8aHuU 3amanue 3akpeiToro | 1234
HC om camvix pannux k no3oHum. 3anuwiume omeem 8 ude nocied08amesb THUTIA Ha
Hocmu yugp: YCTaHOBIICHHUE
1) PykoBOJCTBO MOJIb30BATEIIS MOCIIEZI0BATEIIBHOCTH
2) ApXHUTEKTypHasi CXeMa CHCTEMbI
3) Cnenudukanus uaTepdeiicon
4) Texumueckoe 3aganue (T3)
128 Buvibepume o00um eepubiii Uz 6apuanmos omeema ¢ NOCAEOYIOUUM 3amanue 2
00vsICHEeHUeM c80e2o gblbopa: | KOMOMHHpOBaHHOTO | OGOCHOBaHHE: KITFOUEBBIM IIPEUMYIIIECTBOM
UTo sIBIISIETCS KITIOUEBBIM ITPEUMYIIECTBOM Hcnoib3oBanuss UML-nuarpamm THIIa C BEIOOpOM ucnoap3oBanus UML-nuarpamm npu
npu npoektupopanuu MC? OJTHOTO BEPHOTO npoektupoanuu MC —3TO
1) ABTOMATHYECKOE F€HEPUPOBAHUE KOIa OTBETa 3 HarJISIHOE MPEJCTABICHUE CTPYKTYPBI U TIOBE
2) HarnsiHoe npencTaBieHue CTPYKTYPhI M TOBECHUS CUCTEMBI /ISl BCEX NPEUIOKEHHBIX U | IEHHSI CUCTEMBI JIJISl BCEX YUACTHUKOB
YYaCTHUKOB TIPOCKTA 000CHOBaHHEM MPOEKTA.
3) BameHa TEXHUYECKOTO 3a1aHHsI BbIOOpa
4) OnTUMH3aIHsI TPOM3BOIUTEILHOCTH 0a3bl JTAHHBIX
129 Buvibepume 6ce eeprvie omeemul u 060cHytime ¢80l 8b160p. 3anaHus 13
Kakwue xapakTepucTku 00s3aTeNIbHO TOJDKHBI IPUCYTCTBOBATh B TEXHUYECKO | KOMOMHMPOBAHHOTO

i noxkymentauu UC?
1) Yérkas cTpyKTypa ¢ pa3aenaMu U OTJIaBICHUEM.
2) Ilpumepbl Koaa Ist BceX (QYHKIIHH.
3) AKTyanbHOCTB (COOTBETCTBHE TEKYIIEH BEPCHH CUCTEMBI).
4) Vcnonp3oBanue npodecCHOHaIbHOTO )KaproHa 0e3 MosiCHeHUH

THUTIA C BBIOOPOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
NPEIOKEHHBIX U
000CHOBaHHEM

O0ocHoBaHMe: Y€TKasl CTPYKTypa —
o0Jseryaer HaBUralyIo U MOUCK UHPOPMALUHL.
AKTyaJqbHOCTb TapaHTHPYET, UTO JOKYMEHTAI
Usl OTpaXKaeT peajJbHOe COCTOSTHUE CUCTEMBI.
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BBIOOpA

130

Jlonoanume onpedeneHue no cMulCLy Haneyamaime CIMpoOYHbIMU OYKE8AMU.
B..... UC perucrpupyrorest (GakThl - KOHKPETHbIC 3HAUYCHHSI TAHHBIX aTpHOyTOB
00 oObekTax peaigpHOro mupa. OCHOBHAS WAES TaKMX CHCTEM 3aKIIOYAETCS B TOM,
YTO BCE CBeACHUsA 00 00ObekTax ((haMuMM JIFOJICH M Ha3BaHUS MPEAMETOB, YHCIIA,
JaThl) COOOIIAIOTCS KOMITBIOTEPY B KaKOM TO 3apaHee OOYCJIOBJICHHOM Qopmare
(manpumep, nata B Buje komounarmu JJJ.MM.IT)

3aiaHusl OTKPHITOIO
TUIIA C KPATKUM
OTBETOM

dakrorpadudecKux

OK 4. DdpdexTrBHO B3aMO0/1eiiCTBOBATH U pado

TaTh B KOJUICKTHBEC U

KOMaH/I¢

131

Yemanosume coomeememeue medxicoy mepmMuHamu u OnpeoeieHUusIMU:

1. MudopmannonHas cucrema

2. [IpoexTupoBanue

3. Mopenb TaHHBIX

4. ApXUTEKTypa CUCTEMBI

5. AHanu3 TpeboBaHUN

A. Ilpouecc co3zganust JOKyMEHTallUl U MOJEJIEH CUCTEMBI

B. CoBOKymHOCTH B3aMMOCBSI3aHHBIX KOMIIOHEHTOB, KOTOpbIE COOHUpAIOT,
00pabaThIBAIOT U XpaHAT UHPOPMAIIHIO

C. ®opManbHOE ONMKMCaHUE CTPYKTYPhI M B3aUMOCBSI3€M TaHHBIX

D. CtpykTypHas opraHu3anusi KOMIIOHEHTOB CUCTEMBI U

UX B3aUMOJICHCTBUE

E. Oran pa3paboTku, Ha KOTOPOM BBISBIIAIOTCS MOTPEOHOCTH MOJIb30BaTENEH
1 Ou3HeC-TpeObOBaHUs

3amanue 3aKphITOro
THUIIA HA
YCTaHOBJICHHE
COOTBCTCTBUA

1B 2A 3C 4D 5E

132

Pacnonoswcume smanet npoyecca aymenmughuxayuu nonvzoeamens 6
UHGDOPMAYUOHHOLL cucmeMe 8 NPABUNIbHOU NOCIe008AMENbHOCU —
om nepeozo Oelicmeaus 00 3a8epuleHus 6X00d 8 CUCmeM):

1) BBox uaentudukaropa nojn3osareis (toruna, email, Ne tenedona).

2) TIpoBepka CyleCTBOBaHHS YUETHOM 3aMUCH B CHCTEME

3) BBoja BToporo (akropa ayreHTHHKAIH (0AHOPAa30BOTO KOIa, OHOME
TPHUHU, TOKEHA)

4) TIpoBepka KOPPEKTHOCTH BBEIEHHBIX JAHHBIX (JIOTUH + mapoib /
aorun + OTP)

5) IlpenocraBneHne A0CTyNa K CHCTEME U 3arpy3Ka MoJib30BaTeIbCKOTO
npopuis

3a,I[aHI/IC 3aKpPbITOI'O
THUIIA Ha
YCTAHOBJICHHUC
o CJIICA0BATCIIBHOCTH

12435

133

Buvibepume oo0un eepmvili U3 6apuanmog omeema ¢ NOCAEOVIOWUM

3agaHue

00bACHeHUeM c80e20 8blO0pa:

KOM6I/IHI/IpOBaHHOTO

2
O6ocHoBanme: Agile ocHOBaH Ha KOPOTKUX
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Kakoii moaxon k npoekrupoBannio MC mpennonaraer HTEpaTuBHYIO pa3pado
TKY C 4aCTBIMHU PEIM3aMHU U TIOCTOSTHHOM 00paTHO CBSI3BIO OT

THUTIA C BBIOOPOM
OJIHOTO BEPHOTO

UTEpaLUAX (CIPUHTAX), PEryJspHbIX
penn3ax ¥ TECHOM B3aUMOJECHCTBUH € 3aKa3y

0JIb30BaTenei? OTBETA U3 HUKOM.
1) Kackannas (Bogomna/Has) MOJIC/b MPEIOKEHHBIX U
2) Agile-moaxon 000CHOBaHHEM
3) CnupanbHas MOJCITb BEIOOpaA
4) TIporoTunupoBaHue
134 Buvibepume 6ce gepnvie omseemst u 060cHylime c80ul 8b100p. 3amanus 13
Ha xakue mapaMeTpbl B IIEPBYIO OYEpeab OPUESHTHPYIOTCS MPH BBIOOPE CUCTE | KOMOWHUpPOBaHHOTO | OGOCHOBaHHE:
MblI ynpasieHust 6azamu gansbix (CYB/]) st unpopmanonHoit cucremsi? THUIIA C BBIOOPOM THII JaHHBIX OIIPEAEIACT, NOAXOANUT JIN
1) Tun nauubiX (cTpykTypupoBanusie, JSON, rpadoseie). Heckosbkux BepHbIX | CYBJ ni1s xpanenus u o6paboTku (Hanpume
2) CTOMMOCTh KOMMEPYECKOMH JIUICH3HH. OTBETOB M3 p, PostgreSQL nyist JSON, Neo4j nis rpados;
3) Ioanepskka tpausakuuii (ACID-cBoiicTBa). MPEUIOKEHHBIX U | TTOJIEPKKA TPAH3aKIUA KPUTUYHA JJIsI
4) VHTerpamnus ¢ 36IKOM MPOrPaMMHUPOBAHHSI TPOCKTA 000CHOBaHHEM CHCTEM, TJIe Ba)KHA [IEJIOCTHOCTh JJAHHBIX
BBIOOpA (6aHKOBCKHE OTepaIiu, 3aKa3bl).
135 | [lononnume onpedenenue no cmMulcty u Hanewamatime Cmpo4HbiMU OVK8aAMU. 3amaHusi OTKPHITOTO | THIIEPCCHUIKAMHU

B cemaHTHYeckN HaBUTALIMOHHBIX (TUIEPTEKCTOBBIX) CUCTEMAaxX JHOKYMEHTHI,
MoMeIllaeMble B XpaHWIUIIE JOKYMEHTOB, OCHAILAIOTCS CIEHHUAIbHBIMU
HABUTAIIUOHHBIMH KOHCTPYKIUSMU ....... , COOTBETCTBYIOIIUMU CMBICIIOBBIM
CBSI3SIM MEXAY Pa3IMuHbIMH JOKYMEHTAMH WM OTIEJNbHBIMU (pparMeHTaMu
OJIHOTO JIOKYMEHTA.

TUIIAa C KPaTKUM
OTBETOM

OK 5.0¢cymiecTBJISITh YCTHYIO U MEUCbMEHHYI0 KOMMYHUKALMIO HA TOCYAAPCTBEHHOM si3bike Poccuiickoil @enepaunu ¢ y4eTom 0co0eHHOCTE

COIMAJIBHOIO M KYJIHTYPHOIO

KOHTCKCTA

136

Ycmanosume coomeemcmesue mexncoy memooamu NpPOeKMupo8amus U ux
ONUCAHUSIMU:

1. Meroa CTpyKTYpHOT'O IPOEKTUPOBAHUS

2. MeTo1 00beKTHO-OPHUEHTUPOBAHHOTO MPOSKTUPOBAHUS

3. MeTo mpoeKTUPOBaHUS HAa OCHOBE MPOTOTHUIIOB

4. Metoa (pyHKIIMOHAIBHOTO MPOEKTUPOBAHUS

A. TTogxoa, OCHOBaHHBIM Ha MCIOIL30BAaHUU MOJEIIEH 1
JUarpaMM Jjisl BU3yaanu3aluyi CUCTEMBI

B. MeTton, aknieHTHpYOMUH BHUMaHue Ha (PYHKIIMOHATBHOCTH
1 JIOTHKE 00pabOTKH TaHHBIX

C. Ilogxon, B KOTOPOM CO3JaeTCs IpeIBapUTENIbHAs BEpCUs
CUCTEMBI JIJIsl OLICHKH U YTOYHEHUS TpeOOBaHUI

3a,I[aHI/Ie 3aKpPbITOI'O
THUIIA HAa
YCTAHOBJICHHUC
COOTBCTCTBUA

1B 2D 3C 4A
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D. Meron, pokycupyromuiicst Ha CO3JaHUHA 0OBEKTOB,
UX arpulOyTax u B3auMOJCHCTBHH

137 Pacnonoorcume wazu no pabome ¢ mpeboganusimu 6 npasuibHou 3amanue 3akpeitoro | 4231
noC1e008amebHOCMU OM NEPEUYHO20 cOOpa 00 urkcayuu 8 OOKYMeHmMayuu. THIIA HA
3anuwume omeem 6 8ude nociedo8amerbHOCmu Yupp: YCTaHOBJICHUE
1) TlpoBepka TpeOOBaHMI Ha HETPOTUBOPEUUBOCTD U PEATU3YEMOCTb MOCIIEZI0BATEIBHOCTH
2) @opmynupoBKa GYHKIIMOHATBHBIX U HEQYHKIIMOHAIBHBIX TPEOOBAHHI
3) Ipuopurusaius TpedoBaHMi (ONpeaeICHIE BaXKHOCTH U CPOYHOCTH)
4) BeisiBIeHHE TIEPBUYHBIX TOTPEOHOCTEN 3aKa3unKa (MHTEPBbIO, AaHKETUD
OBaHUE)
138 Buvibepume 00un 6epmwlli U3 8aApUAHMO8 OmEema ¢ NOCAEOVIOUWUM 3amanue 3
00vACHEeHUeM c80e20 8blO0pa: KoMOWHUpOoBaHHOTO | O0OCHOBaHMeE: HA ATAIE TIPOCKTUPOBAHUS
Kakoii i TeCTHpOBaHHMSI POBOUTCS HA dTAIe MPOCKTHPOBAHUS THUIA C BEIOOPOM OIICHHBAIOT COTJIACOBAHHOCTH H
apxutektypsl UC? OJTHOTO BEPHOTO MacIITaOMPyeMOCTh apXUTEKTYPHOTO PEIICH
1) IOzabumuTH-TecTHpOBaHKE HHTEPdEiica OTBETA U3 usl.
2) Harpy3o4HO€ TECTUPOBAaHHE CEPBEPOB MPEUIOKEHHBIX U
3) IIpoBepka cOrIacOBaHHOCTH M MACIITAOMPYEMOCTH apXUTEKTYPHOTO 000CHOBaHHEM
perieHus BBIOOpA
4) TecTrpoBaHUE MOJIH30BATEIBCKUX CIICHAPUCB
139 | Jononnume onpedenenue no cmviciy u Haneyamatime cmpouHviMu Oykeamuy: | 3agaHus OTKPBITOTO | JOKYMEHTOB
HoxymentanbHas unpopmanuonnas cucrema (IAUC) — enunHoe xpaHumnuiie THUIIA C KPaTKUM
JOKYMEHTOB C HMHCTpYMEHTapueM I[IOMCKa M BBIJAYM HEOOXOJHUMBIX OTBETOM
MI0JIb30BATENIO ... .
140 Buvibepume 6ce sepuvie omeemul u 060cHylime ¢80t 8b100p. 3ananus 134
Kakue GpakTopsl KpUTHUYECKH BaXKHBI JJIs1 YCHEIIHOTO BHEApeHUs nH(opMaly | KoMOMHUPOBaHHOTO | OO0OCHOBaHHE:

OHHOM CHCTEMBI B OpraHU3aIN?
1) Yérkoe ompeiesieHne NS U 0'KUIAEMbIX PE3yJIbTATOB IPOCKTa
2) ComnpoTHBIIEHHE COTPYJHUKOB U3MECHEHHUSM U OTCYTCTBHE MOTHBAIIUH
3) BogiieueHne KIFOUYEBBIX MMOJIb30BATEINCH B MPOLIECC TPOSKTHPOBAHHUSL.
4) Hanuuue AeTajabHOTO IJIaHA BHEPCHUS C dTAlaMH M CPOKaM
5) Otka3 ot 00y4eHusl epcoHaia paboTe ¢ HOBOM CHCTEMOM

THIIa C BEIOOPOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEUIOKEHHBIX U
000CHOBaHHEM
BbIOOpA

YETKOE OMpeCIICHUE 1eNel 3a1a€T OPUECHTHUD
JUTSl BCEX YYaCTHUKOB, I103BOJIAET OLIEHUTh
YCIELIHOCTh BHEIPEHHUS I10 3aBEPLICHUU
IIPOEKTA,

BOBJICUEHHE KIIOYEBBIX MTOJb30BaTEIeH 00ec
€4rBaeT yu€T peajbHbIX MOTPEOHOCTEMH, MOBBI
[IAET JIOSIIbHOCTh U CHIDKACT

COIPOTHUBIICHUE U3MEHEHHUSM;

HaJIMYKE IETAIIBHOTO IIJIaHA CTPYKTYPUPYET
MPOLECC, PACIIPENIEIAET PECYPChl, MUHUMU3U
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‘ PYET PUCKH CPBIBA CPOKOB.

OK. 6. HpOHBJIﬂTL IPANKAAHCKO-MATPUHOTUIECCKYIO MMO3UIUI0, JEMOHCTPHUPOBATDL 0CO3HAHHOC IOBCACHUE HA OCHOBEC TPAAUIUOHHBIX pOCCHﬁCKHX
AYXOBHO-HPAaBCTBCHHBLIX HeHHOCTeﬁ, B TOM YUCJI€ C YYETOM rapMOHM3alUU MEKHAIMOHAJIBbHBIX H MEKPEJIUTHO3HbIX OTHOIIIeHl/Iﬁ, NMPUMEHATD
CTAaHAAPTHI AHTUKOPPYINIUMOHHOTO0 MMOBEACHUSA

141 Yemanosume coomseememeue mexncoy mepmuHOM U e20 OnpeoenieHuem: 3amanue 3akpeitoro | 1b 21 3E 4A
1) Monem THIIA HA
2) Mapuipyruzatop (Poytep) YCTaHOBJICHHE
3) LAN COOTBETCTBUS
4) bpayzep
A. TIporpamma myist mpocmoTtpa BeO-cTpanull (Google Chrome, Firefox)
b. Ilpeo6pasyer nudpoBbie JaHHBIC B @aHAJIOTOBBIE CUTHAJIBI JIJIS1 TIEPEIayuH 110
Tene(OoHHOM TUHUM U 0OpaTHO
B. YHukanbHbIN 4MCIOBON HAEHTU(PHUKATOP YCTPOIICTBA B CETU
. YcTpoiicTBO, KOTOpPOE MEPECHUIAECT MAKEThl TAHHBIX MEKIY Pa3HBIMHU
cetsimu (Harpumep, mexxay LAN u MatepHetom)
E. JlokanbHast BeIUMCIUTEIBHAS CETh (CETh B IIpeenax 3/1anus wim oduca)
142 Yemanosume npasunvhyro nociedosamenbHocms Oelicmeuti npu nepsom | 3amaHue 3akpbiToro | 3142
COXpaHeHUU HOB020 OOKYMEHMA: TUIIA Ha
1.  Bgectu ums (aiina. YCTaHOBJICHUE
2.  Haxarp kHonky "CoxpaHuTh". MOCJIEI0BATEeIbHOCTH
3. B TekcroBoM pemakTope BeIOpaTh B MeHIO "daitn" -> "CoxpaHUThb
Kak...".
4.  BeiOpatb popmar ¢aiina (Hanpumep, .docx wiu .pdf).
143 Buibepume ooun eepmuwili U3z 6apuanmog omeema ¢ NOCIEOYIOUUM 3ananue 2
00vsACHEeHUeM C80e20 8blO0pa’ KoMOuHMpoBaHHOTO | O0ocHOBanue: Heu€Tkue nim Hemonubie TpeOOB
[Touemy Ba’kHO TPOBOAUTH aHAIM3 TpeOOBaHUH A0 Hauyana pazpabotku UC? THUIIA C BBIOOpOM aHus BEMYT K 0pabOTKaM, CPBIBY CPOKOB H POCTY
1) YroObl cpa3y NPUCTYNUTh K HAITMCAHHIO KOJIA. OZTHOTO BEPHOI'O satpar.
2) YtoObI n30€kKaTh HEIOPA3YMEHHI C 3aKa3YNKOM U COKPATHTH PUCKH T OTBCTA U3
epepacxoja OroKera. IIPCAIOKCHHBIX 1
3) UtoObI BEIOpaTh HBET HHTEPdETica. 000CHOBaHHEM
4) Yto0Obl ONpeEIUTh KOJIUIECTBO CEPBEPOB BbIOOpa
144 | Buibepume 6ce nooxoosuue 8apuaHmol U 00vbACHUME C80U 8b1O0D: 3ananus 123
Kakne w3 crnegyroommx MeTOJ0B TMOMOTalT o0ecnmeuyuTh O0e30MacHOCTh | KOMOMHUPOBAaHHOTO |O0OCHOBaHUeE: mdpoBaHue JTAHHBIX,
unpopmanuu? THUTIA C BBIOOPOM  |UCTIOJIb30BaHUE MapoJieu, peryssipHbie
1. IudpoBanue naHHBIX HECKOJIbKUX BEPHBIX |OOHOBJIEHUSI TPOTPAMMHOTO OOECTeueHus: u
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2. Vcnonw3oBaHue maposiei

OTBETOB U3 AHTUBUPYCHBIE IpOTpaMMBbI SIBJISTFOTCS
3. Perynsipabie 0OHOBJICHHSI IPOTPAMMHOTO OOECTICUCHUS NPEUIOKEHHBIX ©  |BOKHBIMH ~ MepaMd Ui OOECIICUCHHUS
4. OTkpbITHE BCEX IOPTOB HA CEPBEPE 000CHOBaHUEM 0€30MacHOCTH HH(OPMALIHUH.
BBIOOpA
145 | [lononrnume onpeodenenue, mexcm nHaneuamaiime cmpouyHbIMU OYK8AMU 3agaHust OTKPHITOTO | 00paboOTKy
I[Mlon wHpOpPMAIMOHHON CHUCTEMOW TIOHMMAaETCd MPHKIAJHAs IPOrpaMMHas THUIIA C KpaTKUM
MOJICHCTEMa, OPUEHTUPOBAaHHAs Ha cOOp, XpaHEHHWE, MOHUCK H ......... TEKCTOBOM OTBETOM
n/nmm gaxrorpaduyeckoid HHPOpMAIN
OK 7. ConelicTBOBaTh COXPAHEHUIO OKPY:KaKIeH cpe/ibl, pecypcociepeskeHn1o, 3(h(heKTUBHO JeliCTBOBATH B YPe3BbIYAHBIX CHTYalMAX
146 Coomuecume nonsimue u3 oonracmu Kubepoe30nacHoCmu ¢ €20 ONUCAHUEM. 3anmanue 3akpeiToro | 1b 2I" 3B 4A
1) Bupyc THIIA HA
2) ®OumuHr YCTaHOBJICHUE
3) llludposanue COOTBETCTBUS
4) Pe3epBHOE KOIMpPOBaHHE
A) Co3naHue KONUM JaHHBIX Ha CITy4dail UX yTepH WU MOBPEXKICHUS
b.) BpenoHocHas nporpamma, KOTopasi pa3MHOXKAETCs B 3apaskaeT (paiipt
B) IlpeoGpa3oBanue naHHBIX B (GOpMy, HEUUTaeMyIO0 0e3 CHenUualIbHOIO
KITIO4a
I') MouieHHHUYEeCKass pacchllka C IENBI0 TOJYYCHUs KOH(DHUICHIINATBHBIX
JTAHHBIX (JIOTHHOB, TTAPOJICH)
J1) Ilonesnas mporpamma, KOTopasi pa3MHOXKAETCsI U 3apaxkaeT (haiibl
147 Yemanosume noeuueckyro nociedosamenbHocms oeticmsutl 015 obecnewenus | 3amaanue 3akpeiToro | 2134
bezonacnocmu: TUIIA Ha
1. 3amycTuTh MOJHYIO IPOBEPKY CUCTEMBI aHTUBUPYCHOM MPOrpaMMOi. yCTaHOBJICHHE
2. OtkmounTh KommbioTep OT ceTu (MHTepHeT W JoKanbHas CeTh), | MOCIEA0BATEIbHOCTH
YTOOBI BUPYC HE PACIPOCTPAHSLICS.
3. Ecnu anTHBUpYC HE CIIpaBUIICS, UCIIOJIB30BATh CHEIIUAIBHBIC YTHIINTHI
s nedeHus (Hanpumep, Dr.Web Curelt).
4. Tlocnme OYMCTKM, CMEHHUTh MNAapoJIM OT BaXHBIX CEPBUCOB (IOYTA,
COIICETH).
148 Buvibepume ooun eepmwiti u3 6apuanmog omeema ¢ NOCAEOVIOWUM 3ananue 2
00vsCHEeHUEeM C80e20 8blOOPA. koMOuHupoBaHHoro | O6ocHoBanmue: ER-auarpamma HariasaHo 0To

Kaxkoii HHCTPYMCHT 4Yalll€ BCCTrO0 UCIOJIb3YCTCA AJId MOACIIMPOBAHUSA
CTPYKTYpPBI JaHHBIX HHPOPMAIMOHHON CHCTEMBI?
1) Microsoft Excel

THUTIA C BBIOOPOM
OJIHOTO BEPHOTO
OTBETA U3

OpakaeT CyIIHOCTH TaOIUIbl. DTO
CTaHJApT JUISl IPOEKTUPOBAHUS
PENSIUOHHBIX 0a3 JaHHBIX, B OTIMYUE OT
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2) ER-mnarpamma (Entity-Relationship) MPEIUIOKEHHBIX U Excel.
3) Biok-cxema anropurma 000CHOBaHHUEM
4) JInarpamma ["anTa BbIOOpA
149 Buvibepume 6ce nooxoosiyue sapuanmol u 00bACHUME C80IU 8b1O0D: 3agaHus 13
Kakue u3 crieayonmx yrBepKaeHUi 0 pesiiUOHHBIX 0a3aX JaHHbBIX BEpHbI? | KOMOMHMpoBaHHOTO | O0OCHOBaHMe: JAaHHBIE PEJALMOHHBIX 0a3ax
1. JlanHbie XpaHITCS B BUJIE TAOJIUII THUIIA C BEIOOpOM xpansTcs B Buae tabmui. Mcmonssyror SQL
2. TloanepKUBAIOT HEPAPXUUECKYIO CTPYKTYPY JTaHHBIX HECKOJIbKMX BEPHBIX | A7 yIpaBJCHUS  JaHHBIMH: SQL—
3. HUcnone3yror SQL 115 yripaBiieHUs TaHHBIMA OTBETOB U3 CTAaHJAPTHBIA  sI3bIK  JUIT  paboThl ¢
4. He no3BoJIIOT cO371aBaTh CBSI3U MEX/1y TabIuLaMu MPEIOKEHHBIX U | PEJSIITUOHHBIMY 0a3aMu JaHHBIX.
000CHOBaHUEM
BBIOOpA
150 | Honoanume onpedenenue, mexcm nanewamaime CmpoyHbiMU OYK8AMU: 3aaHusl OTKPHITOTO | TIOHATHOM
Nudopmanuio, U3M0KEHHYIO Ha JOCTYITHOM JUISI TTOJTy4aTesst si3bIKE, THTIA C KPATKUM
Ha3bIBAIOT.......... OTBETOM
OK 8.Ucnouab3oBaTh cpeacrsa Gu3nueckoil KyJbTYPbl 1JISl COXPAHEHHUS U YKPeNJIeHUs 310POBbS B npouecce nNpogeccuoHaILHOM

AeATeJIbHOCTH U Moj/iep:KaHus He00X0IMMOro YPoBHSl (pu3nyeckoi MoAroTOBJIEHHOCTH
151 Yemanosume coomeemcmeue medncoy komnonenmamu ungopmayuonnou | 3amanue 3akpeitoro | 1D 2C 3A 4B
cucmemvl U UX QYHKYUAMU. TUIIA Ha
1. AnnapatHoe obecrieueHue yCTaHOBJICHHE
2. [IporpamMmmMHoe obecrieueHue COOTBETCTBUS
3.ba3a maHHbIX
4. TTonb3oBaTeNbCKUi HHTEPQEIC
A. Xpanenue, 00paboTka U nepegada JaHHBIX
B. UnTepdeiic nis B3auMoeHCTBUS TI0JIb30BaTENICH ¢ CHCTEMOM
C. Obecrnieuenrie TOTUKH U (PYHKIIMOHATBHOCTH CUCTEMBI
D. ®usunyeckre ycTpoiicTBa, Ha KOTOPBIX paboTaeT cucremMa
152 Ycemanosume npasunvhylo nociedosamenvnocms 3manog om co30anus | 3ajaHue 3akpeiToro | 52314
nUCbMA 00 e20 NOYHUEeHUs. A0PeCamoM: TUTIA Ha
1.TTuceMoO TOCTYIaeT Ha MOYTOBBIH cepBep Hosydatess (Hanpumep, mail.ru). yCTaHOBJIEHUE
2.ITonp30BaTens HaXUMaeT KHOMIKY "OTHpaBuTh". MIOCJIEI0BATEIBLHOCTH
3.ITouToBbIil kueHT (Hanpumep, Gmail) oTHpaBiseT TUCHbMO HAa UCXOIAIINN
SMTP-cepsep.
4.Tlomyyarenb OTKPBIBAET CBOI MOUYTOBBIH ALIUK U BUAUT HOBOE MMHUCHMO.
S5.IMosp3oBatens 3anonusget noss "Komy", "Tema" u BBOJUT TEKCT MHUChMa.
153 Buvibepume o00un eepmuvili U3 6apuanmog omeema ¢ NOCIeOYIOUUM 3ananue 3
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00vsCHEHUEM C80e20 8blOOPA
Cucrema RGB ciayxuT 1151 KoAUpOBaHuUA...
1) texcroBoii nHGOPMALIUH

KOMOMHHPOBAHHOI'O
THUTIA C BBIOOPOM
OJIHOTO BEPHOT'O

O6ocnoBanue: cucrema RGB cayxur s
KOJMPOBaHUS rpaguueckoil HHPOPMALIUH.

2) 4ncII0BOM HHpOPMAITUU OTBETa U3
3) rpaduueckoit nHGOpPMALTUU MPEIOKEHHBIX U
4) 3ByKOBOU HH(POPMAIIUU 000CHOBaHHEM
BBIOOpA
154 Buvibepume 6ce nooxooswue sapuanmuol u 00vACHUME CBOU 8bIOOD: 3amanus 123
Kakwue 13 crnegyronmx npoTokosoB oTHocsTCs k cemelictBy TCP/IP? komOunupoBanaoro | Odocuoanue: HTTP, FTP, SMTP — s1o0 BCe
1. HTTP THUIIA C BBIOOPOM HPOTOKOJIBI OTHOCATCS K cemericTBy TCP/IP.
2. FTP HECKOJIbKUX BEPHBIX
3. SMTP OTBETOB U3
4. IPX MPEIIOKEHHBIX U
000CHOBaHHEM
BBIOOpA
155 | Jlononnume onpedenenue, mexcm nanewamaiime cmpo4HblMu OYKEAMU. 3amaHust OTKPHITOTO | OUT
Camas MajneHbKas eIMHULA TIPECTaBIeHUs HH(OPMAIIUU HA3bIBACTCH. .. THUIIA C KPaTKUM
OTBETOM
OK 9. Iloab30oBaThest NpogecCOHANBHOM JOKYMEHTAMEel HA TOCYJaPCTBEHHOM U HHOCTPAHHOM SI3bIKaX
156 Yemanosume coomeemcmeue mesicoy nowsmuem u ux onpeoenreHuem. 3amanue 3akpeiToro | 1A 2B 3C 4D
1. Cuctembl obmenus «online» chat, ICQ THIA HA
2. Bcemupnas mayruna WWW YCTaHOBJICHUE
3. DnekTpoHHas nouta email COOTBETCTBUS
4.Tenexondepennus UseNet
A) crenuanu3upoBaHHBIE CPEJCTBA, IMO3BOJISIONINE B pealbHOM BPEMEHU
OpraHu30BaTh OOIEHHUE MMOIb30BATENEH M0 KaHalaM KOMITbIOTEPHON CBSA3H
B) wuHdopmanmonHas cuctema, OCHOBHBIMH KOMIIOHEHTaMH KOTOPOI
SIBJISTFOTCS TUTIEPTEKCTOBBIE TIOKYMEHTBI
C) cucrema nepechbUIKU KOPPECTIOHICHIIMYA MEXY MOJIh30BATENIMU B CETH
D) cucrema oomena nndopmannend Mex Iy MHOXKECTBOM TMOJIb30BaTENeH
E) cucrema mepenaun sneKTpOHHOW WH(MOpPMAIINK, TO3BOJSIONIAS KaXIOMY
MOJIb30BATENI0 CETH IMOJYYUTh JOCTYH K MporpaMmMaM U JOKyMEHTam,
XpaHSAMIMMCS Ha YIaJJeHHOM KOMIBIOTEpE
157 Yemanosume nocredosamenvuocms 5manos pazpadbomru 6e6-npuioHceHus.: 3ananue 3akpeitoro | 4123

1. Jluzaiin unrepdeiica

THUIIAa Ha
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2. TectupoBanue Ha GYHKIIHOHATHHOCTD YCTaHOBJIEHUE
3. 3amyck Mpuio)eHus HOCIIEI0BATEIbHOCTH
4. COop TpebOBaHMIA OT MOJIH30BATEIICH
158 Buibepume ooun eepuwili U3 eapuanmog omeema ¢ NOCIEOYIOUWUM 3ananue 1
000CHOBAHUEM C80€20 8bI00PA KoMOuHUpoBaHHOTO | (OO0OCHOBaHMe: ITPOTPaAMMHOE OOecreueHune
[IporpamMmmHoe obecrieueHne 1enuTes Ha... THUIIA C BBIOOPOM (ITO) nenutcst Ha cUCTEMHOE, NPUKIIAJAHOE U
1) npukiagHOe, CHCTEMHOE, HHCTPYMEHTATBHOE OJTHOTO BEPHOTO WHCTPYMEHTAIBHOE.
2) KOMIIBIOTEPHOE, CUCTEMHOE, TIPOLIECCOPHOE OTBETA M3
3) mporeccopHoe, IPUKIAIHOE, 00ECIIeYHBAIOIICe MPEUTOKEHHBIX
4) cucteMHoe, TPUKITaHOE, 00ECIICUnBaIOIIee 000CHOBaHHEM
BBIOOpA
159 Buvibepume 6ce seprvle omeemul u 060CHylime ¢80l 8b100p 3amanus 123
Kakue u3 nepevyncieHHBIX TOHATHIH OTHOCSTCS K OCHOBHBIM 3JICMEHTAM CETH | KOMOMHHPOBAaHHOTO | OOOCHOBaHME: CepBEp — 3TO KOMITBIOTED
HNutepner? THTIA C BBIOOpOM WIA CHUCTEMA, MPEIOCTABISAIONIAS PECYPCHI
1.Cepsep HECKOJIbKUX BEPHBIX | MM YCIYTH  JPYTUM  KOMITBIOTEpaM
2.Knuent OTBETOB U3 (KTMEHTaM) B CETH.
3.bpayzep NpeUIoKEeHHbIX U | KiMeHT — 3TO yCTpOMCTBO MM Iporpamma,
4 ITpunTep 000CHOBaHHEM KOTOpas TOJIy4aeT yCIYyTH OT cepBepa.
BbIOOpa Bpaysep — 3T0 mporpamma, HUCHOIb3yeMast
Ui JocTyna K uHGOpMAlMK B CETH
WNurtepner.
160 | Hononnume onpedenenue, mekcm nanewamatime cmpoyHbIMU OYKeami. 3a/iaHus OTKPBITOTO | apXHUB

®daiin, comepkammii B ceO¢ OOUH WM HECKOJBKO Ipyrux (aitiaoB w/wam
MaroK, a TaKKe MOXET COXPaHAThCA CTPYKTypa INarokK, IMPUCYTCTBOBATh
cyxeOHas ¥ Apyras HHGOpPMaIs, COCTaBIISIET .......

TUIIa C KPATKUM
OTBCTOM
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