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Pa3padoruukmu:
He umeer Komotmnuna M. A.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nanpasnenuto noarotoBku 09.03.03 [puxiagnas nHGOpMATHKA, YTBEPKIESHHOTO MTPUKA30M
Muno6puayku ot 19.09.2017 Ne 922, ¢ yueToM TpYOOBBIX (YHKIUH MNpodecCHOHATBHBIX

CTaHJapTOB:

Poccun ot 13.07.2023 Ne 586H;

aHAJIUTUK", yTBepKJeH npuka3oM Munrtpyna Poccun ot 27.04.2023 Ne 367H.

CornacoBanue U yTBepkKACHUE

"Crieriuanuct mo WHGOPMALMOHHBIM cHCTeMaM", YTBEpXKAEH INpHkKa3oM MUHTpyna
"PykoBoauTENb TMPOEKTOB B 001acTH HH(DOPMAIIMOHHBIX
TeXHOoJIorui", yTBepkaeH npukazom Muntpyna Poccun ot 27.04.2023 Ne 369H;

"CucreMHBIN

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 Kadenpa 3aBeyIOIIHi Epmonuna JI. B. Paccmotpeno |21.05.2026, Ne 9
MPUKIIATHON kadenpoii,
UHGOPMATUKH | PYKOBOAUTENb
Moapa3eseH s,
peanu3yomero
OIl
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HCHL OCBOCHUA OUCLHUIIJINHBI - HGHBIO 1/13yquH51 AUCHUIIIINHBI ABJISACTCA q)OpMI/IpOBaHI/Ie
pe3y.HI>TaTOB 06y‘-I€HI/I$I, OGGCHG‘-II/IBaIOH_[I/IX JOCTUIKCHUC HJIaHI/IpyeMI:IX pesyanaTOB OCBOCHUA
00pa3oBarenbHOM MPOrpamMMmBl.

3aauu N3y4eHHs TUCIUIUIAHBL:

- @opMHpOBaHHE Yy CTYICHTOB (yHIAMEHTAJbHBIX TEOPETHUECKUX 3HAHUH U YCTOHYMBBIX
MPAKTHYECKNX HABBHIKOB B 00JacTH MONEIHPOBAHUS TPEIMETHBIX OONACTEl W CTPYKTYpHOM
JCKOMIIO3UIIUN JaHHBIX;

- ®opmupoBaHHE Yy CTYICHTOB (yHIAMEHTAIbHBIX TEOPETHUYCCKUX 3HAHUM W YCTOWYUBBIX
MPAKTUYECKUX HABBIKOB B OOJACTH WHCTPYMEHTAIBHOTO MPAKTHUYECKOTO OCBOCHHs si3bika SQL u
peamm3aunu cxeMm B CYB/I;

- @opMHpOBaHHE Yy CTYACHTOB (yHIAMEHTAJIbHBIX TEOPETHUECKUX 3HAHUH U YCTOHYMBBIX
MPAaKTUYECKHX HABBIKOB B 00JAaCTH WH)KEHEPHOW S3KCIUTyaTalMu 0a3 JaHHBIX, HAIPaBJICHHBIX Ha
o0ecriedeHre BRICOKOH MPOU3BOAUTEIHLHOCTH, OTKA30yCTOMYMBOCTH U aJANTHBHOCTH K U3MEHEHUSIM
B XOJI€ BCETO KU3HEHHOT'O LIUKJIa HH(OPMALIMOHHON CUCTEMBI..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-3 CmocobeH pemiaTh CTaHAAPTHBIE 3a1aud NPO()ECCHOHAIBHOW AESITEIIBHOCTH Ha OCHOBE
nH(pOpMAITMOHHOM " oubamorpaduyeckoi KYJIBTYPbI c MpUMEHEHHUEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMM W C Yy4Y4eTOM OCHOBHBIX TpeOOBaHUU
nH(pOpMaAITMOHHOM 0€30MTaCHOCTH

OIIK-3.2 YuuTsiBacT OCHOBHBIC TpeOOBaHUS MHPOPMAITMOHHOW OE30MACHOCTH TPH PEIICHUHN

CTaHJaPTHBIX 3a/1a4 MpodeccuoHaNbHOMN AeITeIbHOCTH
3namu:
OIIK-3.2/311 - ocHOBHBIE yIp03bl HHOOPMAIIMOHHON O€30MTaCHOCTH B KOHTEKCTE CUCTEM
yrpasieHus 6a3zamu gaHHbBIX (SQL-MHBEKIINN, HECAHKITMOHUPOBAHHBIA JOCTYII, yTEUKa
JAHHBIX, HAPYIICHUE LEIOCTHOCTH); - MPUHIMIBI pa3rpaHUUYEHUs] TOCTYNa K JaHHBIM
(IMCKPEMOHHBINA, MaHIATHBIA, POJEBOM MOCTYN) M MEXaHW3Mbl WX pEaM3allid B
coBpemennbix CYBJl, B Tom umcne oreuectBeHHbix (Postgres Pro, Red Database); -
TpeOOBaHMs 3aKOHOATENhCTBA PD B 007aCTH 3aIIUTHI IEPCOHATBHBIX MaHHBIX (152-D3,
187-®3) w moOpANOK HMX YydYeTa MpU MPOCKTUPOBAHWHM 0a3 MaHHBIX; - METOJBI
Kpunrorpadguueckor 3anuthl WHpOpMaruu (mudpoBaHUWE MAHHBIX B IMOKOE W TIPH
nepegaye, HUCHOJIb30BaHME UIUGPOBBIX TMOAMMCEH); - CTaHIAPTbl W MPOTOKOJIBI
ayrentudukauu u apropusanuu (SSL/TLS, Kerberos, LDAP); - monmutuku pe3epBHOTO
KOTIMPOBAHUS U BOCCTAHOBJICHHS KaK 3JIEMEHT 00eCTeyeH s TOCTYITHOCTH TaHHBIX.
Ymemns:
OIIK-3.2/¥M1 - mpoeKkTUpOBaTh POJEBYIO MOECHH JOCTYIA K TaHHBIM JIJIsi CTAaHAAPTHBIX
3ama4 (aJMUHUCTpATOP, OMNEParop, aHAJUTHUK, TOCThb) C mpuMmeHeHueM SQL-xomann
GRANT u REVOKE; - nmpumensate mmdpoBaHHe MaHHBIX Ha YPOBHE CTOJIOIIOB H
tabmun cpeactBamu CYBJI (BKirodast OTe4eCTBEHHBIE) IS 3aIIUTH KOHPUACHITHATHLHOM
uHbopManuy; - pa3pabaTbiBaTh XpaHUMbIE NPOLEAYPHl U TPUITEPHl ISl ayauTa
JNEUCTBUM  TIOJIb30Baresied  (JIOTMpoBaHWE JOCTymna, ¢UKcamus HW3MEHEHUMH); -
UCIIOJIb30BaTh  MapaMEeTPU30BAHHBIE 3allpOChl W XpaHUMble MPOLEAYpHl Ui
npenorBpamieHus SQL-uHBEKIMI B MNPHUKIATHBIX MpOrpaMMax; - peaau30BbIBaTh
pe3epBHOe  KomupoBaHWe  (momHOe, AuddepeHuanbHoe, HHKPEMEHTHOE) W
BOCCTaHOBJICHME 0a3 JaHHBIX C y4eToM TpeOOoBaHM K  HENPEPHIBHOCTH
OM3HEC-TIPOIIECCOB; - HAacTpawBaTh ceTeBble mapaMmeTrpbl coeauHeHuss ¢ CYB]]
(ucnonwsizoBanue TLS-ceptudukaros, orpanudenue nocryna mo [IP-agpecam).
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Braoems:

OIIK-3.2/HBl - wmeTomukoil TpOBENCHHs ayauTa OE30MacHOCTH 0a3bl JAHHBIX H
COCTaBJICHHSI  OTYETOB IO  pe3yJbTaraM MPOBEPKH  MOJUTHK  JOCTyHa; -
MHCTPYMEHTAJIBHBIMUA CPEJACTBAMU MOHHUTOPUHTa aHOMaldbHON akTUBHOCTH B CYBJI
(>KypHaJbl TpaH3aKIMil, CUICTEMHbIE MPEICTABICHHUS); - TEXHOIOTUEH MPOEKTUPOBAHUS
3alIUIIEHHBIX 0a3 [JaHHBIX C YY€TOM MPUHIUIOB TNPUBATHOCTH M MHHUMM3AIUH

coOMpaeMbIX JTAHHBIX; - HaBBIKAMHU WCTIOJIb30BaHHS OTEUECTBEHHBIX
ceprudunmpoBanHbix CYB]] (Postgres Pro, Red Database) B wactu peanuzanuu cpeacTs
3alMThl  UHOOpMAIMK; - METOAAMH KPHUNTOrpauyecKodl 3aliuThl JaHHBIX C

HCIIOJIb30BaHUEM BCTPOEHHBIX (DYHKIUN XemMpoBaHUS W MUGPOBAHUS; - MPAKTUKON
pa3pabOTKK TMOJMUTHUK MApOJbHOM 3alllUThl W YOPaBIEHUS YYETHBIMHM 3alUCAMU
nojp30Bareseil B 0a3ax JaHHBIX.

OIIK-5 Cnocoben MHCTANIMpOBaTh NpPOTpaMMHOE M amlmaparHoe oOecmeyeHwe — Uis
MH(POPMALIMOHHBIX U ABTOMATU3UPOBAHHBIX CUCTEM

OIIK-5.1 OcymecTBisieT  MapaMeTPUYECKYl0  HACTpOMKYy  MH(POPMAlMOHHBIX U
aBTOMaTHU3MPOBAHHBIX CHUCTEM B PaMKaX BBINOIHEHUS MPodecCHOHaNbHBIX 3a/1a4

3name:

OIIK-5.1/3u11 3naer TunoBbie napameTpsl HacTpoitku CYB/I (myTu k daiinam, pa3mepsl,
napamMeTphl MOKITIOYCHNS) U UX Ha3HAYCHHE.

OIIK-5.1/382 3HaeT B3aWMOCBSI3M TapaMETPOB, BIWSHHE WX M3MEHCHUHM Ha
MIPOU3BOANTEIBHOCTh CHUCTEMBI U 0Oe3omacHOCTh. [lOHMMaeT CHHTAaKCHC KOMaH]I
HaCTPOWKH.

OIIK-5.1/3u3 Hmeer cuctemHble 3HaHMA O BCEX MapaMeTpax HACTPOMKH, BKIIOUYAs
HEJIOKYMEHTHPOBaHHbIE U cnennduyeckue 1t KoHKpeTHbIX CYB/I.

Ymems:

OIIK-5.1/¥YM1 YMmeeT BBIMONHATH 0a30BYI0 YCTAaHOBKY M HadainbHYIO HacTpoilky CYB/]
M0 UHCTPYKLMHU, U3MEHATH CTaH/IapTHBIE MapaMeTphl uepes rpaduyeckuil uHTepderic.

OIIK-5.1/¥YM2 VYMmeeT caMOCTOSITEIIBHO BBITIOJIHITH MAapaMETPHUCCKYI0 HACTPOUKY ISt
pelIeHNs THUIOBBIX MpOo(ecCHOHANbHBIX 3ajad (ONTHUMH3AIUs 3alpoCOB, HACTPOHKa
PE3epBHOTO KOMUPOBAHMSI), UCIIOB3Ys CHEUAIU3UPOBAHHBIE CPECTBA.

OIIK-5.1/¥YM3 VYmeer pa3palarbiBaTh CTpaTeTHH IMapaMeTPUUYECKOM HACTPOWKU ISt
HECTaHJAPTHBIX M BBICOKOHATrPYKEHHBIX CHCTEM, MPOTHO3MPOBATh M aHAJIW3UPOBATH
MIOCJIEICTBUS U3MEHECHUM.

Braoems:

OIIK-5.1/Hel Bnageer HaBbIKaMu pPa0OTHI C THIIOBBIMH JHAJOTOBBIMH OKHAMH
KOH(pHUTYypaIuu, CO3aHus U MOIKIIOYCHHS K 0a3e JTaHHBIX.

OIIK-5.1/HB2 Bnaneer HaBbIKaMH HAacCTPOMKH IMapamMeTpOB Ha ypOBHE cepBepa U 0a3bl
JAHHBIX ¢ UcToyb3oBaHuEM SQL-KOMaH U CKPUIITOB.

OIIK-5.1/HB3 Bnaneer HaBbIKAMH KOMIUIEKCHOM ONTHUMM3AlMd U TOHKOW HACTPOMKH
Bcell MH(OPMAIIMOHHOM CHCTEMBI Ha OCHOBE ITyOOKOTO aHamn3a e€ padoThlI.

OIIK-8 CrnocobeH mpuHHMAaTh y4yacTHe B YNPABJICHUHM MPOEKTAMH CO3MaHHUS HWH(POPMALMOHHBIX
CHCTEM Ha CTaAMSIX )KM3HEHHOTO IIUKJIa

OIIK-8.1 IlpuanmaeT yyacTue B yIpaBICHUH MPOSKTAMH CO3/IaHUs HHPOPMAITMOHHBIX CUCTEM
3Hamo:
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OIIK-8.1/31]1 - OcCHOBHBIE CTaJWU >XU3HEHHOTO IMKJIA HH()OPMAIIMOHHON CHUCTEMBbI
(TOCT 34.601-90, ISO/IEC 12207) u mecto 3Tana NMpOEKTUPOBaHHs 0a3bl JaHHBIX B
obmeMm mpouecce co3nanusi MC; - metomonoruu ympasineHus npoektamu (Waterfall,
Agile, Scrum, Kanban) 1 ux npuMeHHMOCTb K MpOEKTaM pa3paboTKu 0a3 JaHHBIX; -
pOJM M 30HBI OTBETCTBEHHOCTH YYaCTHHKOB MpoekTa mo cosfganuio MC (3aka3uuk,
CHUCTeMHBIH aHanuTuK, apxurekrop bJl, paspaborumk, DBA, tectupoBmuk); -
CTaHJApPThl JOKYMEHTHUPOBAHUS NIPU yrpaBieHHH rpoektamu b/l (Texuuueckoe 3ananue,
cneuupukanus TpeboBaHuil K naHHbIM, ER-nuarpammel, clioBapu JaHHBIX); - METOJBI
OLIGHKU TPYAOEMKOCTH M IUIAHUPOBAHHS PECYpPCOB JMJISi 3TAllOB IPOEKTUPOBAHMA,
pa3pabotku u BHenpenus BJl; - pHuckH, BO3HHKAlOIIME Ha MPOEKTax co3faHus 0Oa3
JTAHHBIX (M3MEHEHHe TpeOOBaHUIl, HEBepHas OIEHKa 00beMa JaHHBIX, MPOOIEMbI
POM3BOAUTEIBHOCTH, HApPYUICHUS CPOKOB); - MHCTPYMEHTHI YNPABJICHUS MPOCKTaAMHU
(Jira, Redmine, Trello, MS Project, YouTrack) u BO3MOXHOCTHM HX MHTETpalud C
cucTeMaMu KOHTpous Bepcuit 1ms apredaxros Bl (Git, SVN).

Ymems:

OIIK-8.1/¥YMmI - ¢popmynupoBaTh U JEKOMIIO3UPOBATH 3aa49H IO MPOCKTUPOBAHUIO OA3bI
JaHHBIX B paMkax oOmero miaHa pabor mo co3manuto MC; - pa3pabarbiBaTh
KaJIeHJapHble Tpaduky (AuarpaMmbl ['aHTa) 17151 3TAoB MPOSKTUPOBAHUS, Pa3pabOTKU U
BHenpeHus: bJ[ ¢ oleHkod cpokoB; - cocTaBisATh TexHuueckoe 3ananue (T3) nHa
NpOEeKTHpOBaHUE 0a3bl JAHHBIX HA OCHOBE TPeOOBAHMN 3aKa3uMKa; - YIPABIATH
U3MEHECHUSIMU TpeOOBaHM K CTPYKType HIaHHBIX (KOHTposib Bepcuid cxemsl B/l ¢
UCITIOJIb30BaHMEM Murpanuii, Hampumep, Flyway, Liquibase); - mpoBOIHTH OIICHKY
TPYAOEMKOCTH 3a7a4 (B 4eJIOBEKO-4acax) ¢ yueroMm cioxkHoctu ER-moznenu, konmuuectsa
CYIIHOCTEH M IMpeanoiaraeMoil Harpy3Kku; - OpraHU30BbIBaTh U MPOBOJUTH COBEIAHHS
no crarycy npoekta (daily stand-up, sprint review) miast koMaHabl pazpadorankos BJI; -
BECTH JOKYMEHTAIIMIO TPOEKTa (KypHaJl U3MEHEHHUN CXEMBI, IPOTOKOJIBI TECTHPOBAHUS,
aKThl TPUEMKH); - KOOPAMHHUPOBATb B3aWMOICHCTBUE MEXIy pa3padOTYNKaMHU
IIPWIOKCHUM, aHAJIUTUKAMU U agMuHucTparopamu b/ Ha pa3HbIX CTaauAX )KU3HEHHOTO
IIUKJIA; - UACHTU(UIIPOBATH PUCKHU MPOEKTa (M3MEHEHUE On3Hec-Tpedo

Bnaoemw:

OIIK-8.1/HBl - HaBbIKaMH paboOTBl C CUCTEeMaMHu ympaBieHus mpoekramu (Jira,
Redmine, Trello) mis mocTaHoOBKM 3ajay, OTCIIEKHMBAaHUS Tporpecca M YHpaBICHUS
03KkJs10rOM TI0 KOMIIOHeHTaM b/l; - MeToaMKOM OIEHKH TPYIOEMKOCTH MPOESKTUPOBAHHS C
UCTIOJIb30BaHHEM (YHKLIMOHAJIBHBIX TOUEK WJIM aHAJOTH; - HaBbIKAMM Pa3pabOTKH U
BEJICHUSI MPOEKTHON JOKYMEHTAIMU JJIS 3TANoB >KU3HEeHHOTo Iukia b/l (TexHuueckuit
IPOEKT, pabodas JOKYMEHTAlMs, MHCTPYKIHHM IO SKCIUIyaTalllH); - TEXHOJIOTUSMHU
ynpaBiieHUs] BepcusiMu cxeMbl 0a3bl maHHbiX (Flyway, Liquibase) kak MHCTpyMEHTOM
KOOpAMHAIIMKM PpabOTHl KOMaHJIbI; - MPAKTUKOW MPOBEACHUS PETPOCICKTHB U aHalu3a
OTKJIOHEHHH MO CpoKaM U OIOKETY MPOEKTa; - METOAWKAMH IUIAHUPOBAHHS PECypCOB
(OIIeHKa TMCKOBOTO MPOCTPAHCTBA, BEIYUCIUTEILHON MOIIHOCTH) AJISl pa3BEPThIBAHUS U
skcruryataunu BJl; - HaBbIKamMM OpraHu3alMy Ipolecca NPUEMKH W CAa4Md 3TaroB
IPOEKTa ¢ IEMOHCTpaLueil paboToCIocCOOHOCTH CO3AaHHON 0a3bl TaHHBIX 3aKa34HKY; -
TEXHOJOTHsIMU aBToMaTtu3anuu paseprbiBanusg bl (CI/CD maimmaiiHel 17l CXeM |
TECTOBBIX JIAHHBIX).

OIIK-8.2 IlpuHMMaeT ydacTue B YIHPaBICHUM Ha PA3JIMYHBIX CTAIUAX >KU3HEHHOTO IUKJIA

MPOEKTa CO3AaHUsI HUH(DOPMALIMOHHBIX CUCTEM

ITIK-1 Cnocoben k pa3pabotke nporotunoB C u k cozmanuro mporpammuoro koga MC B pamkax
BBITIOJIHEHHsI paboOT Mo co3manuio (Moaudukanuu) u conpoBokacHuio MC, aBTOMaTH3UPYIOMIMX
3aJlaud OPraHU3aIlOHHOTO YIPaBICHUS U OU3HEC-IIPOLECCHI
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I1K-1.1 Pa3pabarsiBaet npototumnsl MIC Ha 6a3e Tunosoit UC B pamkax BBIOTHEHHUS padoOT 1O
COo3J1aHuIo U conpoBoxaeHuto MC

[1K-3 CrnocobeH ympaBisTh HMHUIMAIMEH, pa3pabOTKONW M peayn3aldeil MpOeKTOB B OOJIACTH
MH(POPMALMOHHBIX TEXHOJIOTHI, BHEAPATH MPOAYKT NMPOEKTA B IEATEILHOCTh OPTaHU3aINi
[IK-3.1 Maunuupyetr u mianupyetr npoekt B obmactu UT, opranusyer mcmoigHeHue padoT
MIPOEKTa B COOTBETCTBUU C TPYAOBBIM 331aHUEM
[IK-4 Crnocobern k BbIsIBICHHIO TpeOoBaHuit k CucTeMe, €€ KOHIENTYaJlbHO-JIOTHYECKOMY

MIPOEKTUPOBAHUIO U COTIPOBOXKACHUIO pa3pabOTaHHBIX MPOCKTHBIX PEIICHUN

[TIK-4.1 Brisisier TpeboBanus kK CucreMe M KOHIENTyaIbHO-IOTH4YecKu mpoektupyet MC

[TK-4.2 ConpoBokmaeT pa3paboTaHHBIE TPOCKTHBIC perieHus u TpedoBanus k MC

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrunmHa (Moayns) «[IpoektupoBanue u peanusaius 0a3 JTaHHBIX» OTHOCHUTCS K 00sS3aTeIbHOMN
4acTH 00pa30BaTeIbHON MTPOTrpaMMBbI B M3ydaeTcs B cemecTpe(ax): 7.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOii.

KOMl'leTeHlII/lﬂ | HpeIllHeCTBlel.lll/le AUCIHUITIJIMHBI | HOCJ’IC}_Ile].lII/le JAUCHHUIIINHBI

OIIK-3 - CrtocobeH pemrars cTaHAapTHEIE 3a1a91 TPO(eCCHOHANTBHOMN ACSITSIIBHOCTH Ha OCHOBE
WHPOPMAITHOHHOHN B OHOIUOTpadUUeCKON KYIbTyphI C IPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U C YIETOM OCHOBHBIX TpeOOBaHM HHPOPMAITMOHHON O€30TIaCHOCTH

OIIK-3.2 VYuyurteBaet VYueOHast IpakTHKa: BrinonHenue u 3amura BBITYCKHON

OCHOBHEIC TpeOOBaHUS TEXHOJIOTUYECKAast KBaJTM()UKAITMOHHOMN paboTHI,
nH(OPMAITMOHHOM (TIPOEKTHO-TEXHOIOTHUECKast) Pa3paboTka npodeccuoHaabHBIX
0€30MIaCHOCTH MIPH PEIICHUN  |TTPAKTHKA TIPHITOKEHUIH

CTaHJAPTHBIX 3a/1a4
poecCrOHATLHOM
JCSITEITIBHOCTH

OIIK-5 - CriocoOeH HHCTAIUPOBaTh IIPOrPaMMHOE U allllapaTHOE 00eceueHue It HHGOPMAIIMOHHBIX H
ABTOMATH3UPOBAHHBIX CHCTEM

OIIK-5.1 OcymecTBiusieT
MapaMeTPUICCKYI0 HACTPOUKY
MH()OPMAITMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CHCTEM
B paMKaX BBITIOJTHCHUS
npoecCHOHABHBIX 3a7a4

[TakeTbl OHCHBIX IPOrpamMM,

Texnonornu HUQPPOBOI SKOHOMHUKH,

VYueOHast IpakTHKa:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
MpaKTHKa

BrimonHenne 1 3anuTa BBy CKHOM
KBaJM(PHUKALUOHHON pabOTHI

CTaausaX XU3HCHHOT'O ITMKJIa

OIIK-8 - CrtocobeH mpuHUMATh YIacTHE B YIIPABICHUH MPOSKTAMH CO3MaHUsI HH()OPMAIIMOHHBIX CHCTEM Ha
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OIIK-8.1 IIpurumMaer yyactue
B YNPaBJIEHUU IPOEKTaMHU
co3fanus MHPOPMAIIMOHHBIX
CUCTEM

OCHOBBI POEKTHOM AESITENBHOCTH,
[IpousBoncTBeHHAS MPAKTHUKA!
TEXHOJIOTUYECKAst
(TIPOEKTHO-TEXHOIOTHUECKast)
MPaKTHKA

BrimonHenue 1 3a1uTa BBy CKHOM
KBaJM(PHUKALUOHHON paboTHI,
[Ipon3BoacTBEeHHAsS MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npaktuka, Pazpaborka
npodeCCHOHATBLHBIX TPUIIOKECHUN

OIIK-8.2 [IpuHuMaeT ydactue
B YIIPaBICHUN HA Pa3ITHIHBIX
CTaJIUsIX )KU3HEHHOTO ITUKIIA
MPOEKTA CO3IAHUS
WHPOPMAITUOHHBIX CUCTEM

OCHOBBI IPOCKTHOM JICATEINEHOCTH,
[Ipou3sBoacTBEHHAS MIPAKTUKA!
TEXHOJOTHYECKas
(TIpOEKTHO-TEXHOJIOTHIECKAs )
MpaKTUKa

BrinoniHeHue U 3amuTa BbITyCKHOU
KBaTH(UKAITMOHHON pabOTHI,
[Ipon3BoacTBEHHAS IPAKTHKA:
TEXHOJIOTHUYECKas
(TIpOEKTHO-TEXHOJIOTHIECKAs )
MIpaKTHKA

ITIK-1 - Crmocoben k paspabotke nporotunos MC u x co3ganuio mporpammHoro koma MC B paMkax
BBITTOJTHEHUS Pa0OT MO co3MaHuio (MoauduKamm) u conpoBoxieHuio C, aBTOMaTu3npyroIux 3a1a4u
OPTaHU3aIMOHHOTO YIIPABICHUS ¥ OM3HEC-TIPOIIeCChI

[IK-1.1 PaszpabarsiBaeT
nporotunsl MC Ha 6aze
tunoBoit IC B pamkax
BBITIOJIHEHUS Pa0OT 110
CO3/1aHHIO U CONPOBOKACHUIO
uc

Bcerpoennsle s3b1Ku
MPOTpaMMHUPOBAHUS,
BrrancnuTenbHble CUCTEMBI, CETU U
TEJIEKOMMYHHKAIINH,
WHpopMamoHHO-KOMMYHHKALIUOHH
bI€ TEXHOJIOTHH B
npodeCcCHOHATILHOM e TeIbHOCTH,
MopnenupoBaH#e IpoLeccoB U
cucrem, HeipoceTeBbie TEXHONOTHH
B COLMANIBHBIX Meana, Opranuzanus
BBIYUCIUTEIHHBIX IPOLIECCOB,
OCHOBBI IPOECKTHOM AEATENbHOCTH,
[IponsBoacTBEeHHAs MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npaktuka, CHCTEMBI HCKYCCTBEHHOTO
uHTEIIeKTa, Teopus
MH(OPMAITMOHHOM 0€30MMaCHOCTH U
METOIOJIOTHSA 3aIlUThI HHPOPMAIIHH,
VYueOHast IpakTHKa:
O3HAKOMUTEJbHAS PAKTHKA,
VYueOHast IpaKTHKa:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
MpaKkTuKa, XpaHeHue, o0paboTka u
aHaJN3 TaHHBIX

BrimonHenue 1 3anuTa BBy CKHOM
KBaJM(PHUKALUOHHON paboTHI,
[IpoexTrpoBanre HHPOPMATMOHHBIX
cucteM, IIpoexTHBINH MPaKTUKYM,
[IponsBoacTBEeHHAs MPAKTUKA:
MPEAIUIUIOMHAS TIPAKTHKA,
[Ipon3BoacTBEeHHAsS MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npaktuka, Pazpaborka
npodeCCHOHATIBHBIX TPUIOKECHUH,
VYnpasnenue nHPOPMATOHHOH
0€30MacHOCTBIO

[IK-3 - CrtocobeH ynpaBiATh HHAIHAIMEH, pa3pab0TKON U peaau3anyeil MpoeKTOB B 00JIacTH
WH(POPMAITMOHHBIX TEXHOJIOTHH, BHEAPSITH POJYKT MPOEKTa B IEATEIHLHOCTh OpraHN3aIHi

[IK-3.1 Manuuupyet n
IUTAHUPYET MPOEKT B 007IaCcTH
WT, opranusyer ucnoiHeHne
paboT NpoeKTa B COOTBETCTBUU
C TPYAOBBIM 3a/laHUEM

OCHOBBI IPOECKTHOM AEATENbHOCTH,
[IponsBoacTBEeHHAs MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npaktuka, Teopus nHGOpMaLMOHHON
0€301acHOCTH ¥ METONOJIOTHS
3aUThl HPOpMauH, YueOHas
MPaKTUKa: 03HAKOMUTEIIbHAs
MpaKkTuKa, YueOHas mpakTHKa:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )

IMpaKTHKa

BrimonHenne 1 3anuTa BBy CKHOM
KBaJM(PHUKAUOHHON paboTEHI,
[IpoexTrpoBanne HHPOPMATMOHHBIX
cucteM, IIpoexTHBINH MPaKTUKYM,
[Ipon3BoacTBEeHHAsS MPAKTHKA:
MPEAIUILUIOMHAS TIPAKTHKA,
[Ipon3BoacTBEeHHAsS MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
MpaKTUKa

[TK-4 - Crioco0eH k BBISIBICHHIO TpeOoBaHuil kK CUCTEME, €€ KOHIIENTYyaIbHO-JIOTMYECKOMY MPOCKTHPOBAHUIO
Y COIIPOBOXKJICHHUIO pa3pabOTaHHBIX MPOSKTHBIX PEIICHUH
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[1K-4.1 BrisBisier TpeboBaHus
k Cucreme u
KOHIIETITYyaIbHO-JIOTHYECKU
npoektupyet UC

Bezonacnocts Web-npunoskeHui,
BezomacHOCTh MOOMITEHBIX
npuwiIoKeHu, BcTpoeHHbIe sI3bIKK
porpaMMupoBanusi, KommnbroTepHas
JKCIepTU3a, MeToIbl U cpe/icTBa
3aIUTHl THPOPMAIIHH,
MogenupoBaHue MPOLIECCOB U
cucrtem, OpraHu3aluoHHas 3alUTa
nHpopmaruu, Opranuzanus
BBIYHCITUTEIBLHBIX ITPOIIECCOB,
OCHOBBI IPOCKTHOM JEATEIHHOCTH,
[Ipon3BoaCTBEHHAS IPAKTHKA:
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOIOTHUECKast)
npakTrKa, CHCTEMbI HCKYCCTBEHHOTO
WHTEIIeKTa, Teopus
MH(OPMAITMOHHOM O€30MMaCHOCTH U
METOIOJIOTHSI 3aIIUTHI HH(POPMAIIHH,
VYueOHast IpakTHKa:
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOIOTHUECKast)
MPaKTHKA

Bezonacnocts Web-npunoskeHut,
BezonacHocTh MOOHITBHBIX
MpWIOKEHUH, BhInonHeHne u 3amura
BBIITYCKHON KBAJIN(UKAIIMOHHOM
pabotsl, IHTENNeKTyabHbIE
WH(POPMAIIIOHHBIE CUCTEMBI,
KomnbrorepHas sxcnepTusa,
Opranu3zanoHHas 3aIuTa
nHpopmarun, [IpoektupoBanue
WH(POPMAIIIOHHBIX CHCTEM,
[IpoeKTHBIN MpakTUKYM,
[Ipon3BoacTBEHHAs MPaKTHKA:
MPEAIUIUIOMHAs TIPAKTHKA,
[Ipon3BoacTBEHHAs MPaKTHKA:
TEXHOJIOTHYECKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npaktuka, CoBpeMeHHbIe TUPPOBBIE
TEXHOJIOTHHU YTIPaBJIECHUS
MpEINPUATHEM,
Crnenumannsuposanssie UT B
MIPaBOOXPAHUTENBHOM 1€ATENBHOCTH,

Hudposas kynsrypa B
npodeCCHOHATBHOM e TeTbHOCTH

[1K-4.2 ComnpoBoxgaeT
pa3paboTaHHbIE IPOCKTHHIC
pewmenns u Tpedosanus k MC

WNHpopMamoHHO-KOMMYHHKALIUOHH
bI€ TEXHOJIOTHH B
npodeCCHOHATILHOM e TebHOCTH,
Kpunrorpaduueckas 3amura
nHpopmanyu, HelipoceTeBrle
TEXHOJIOTHH B COL[MAJIbHBIX Menua,
O6nadHble TEXHOJIOTUH U YCIIYTH,
OCHOBBI IPOECKTHOM AEATENbHOCTH,
[IponsBoacTBEeHHAs MPAKTHKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npakTuka, TexHu4eckas 3aimuTa
nHpopmanu, TexHoiaoruu
3alIMIICHHOTO TOKYMEHT0000pOTa,
VYueOHast IpaKTHKa:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
MpaKTUKa

BrimonHenne 1 3anuTa BBy CKHOM
KBaJM(QHUKAUOHHON paboTEHI,
[IpoexTrpoBanre HHPOPMATMOHHBIX
cucteM, IIpoeKTHBINH MPaKTUKYM,
[Ipon3BoacTBEeHHAsS MPAKTHKA:
MPEAIUILUIOMHAS TIPAKTHKA,
[IponsBoacTBEeHHAsS MPAKTUKA:
TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
npakTuka, TexHu4ecKas 3aiuTa
nHpopmanuu, TexHoiaoruu
3alIMIICHHOTO TOKYMEHT0000pOTa,
VYnpasnenue nHPOPMATHOHHBIMH
MPOEKTaMH1 peaJu3anun
KOMIUIEKCHOH 0€30MmacHOCTH

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxanue 1MCUMILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

JIeKumoHHbIE 3aHATHS
[IpakTrnueckue 3aHATUS
CamocrosiTenbHast paboTa

Bcero

Paznen 1. Beenenue n 18,15 2 16
apxurexkrtypa b/l
Tema 1.1. Benenue B 2 2
nuctumIuHy. OCHOBHBIE TOHSATHUS
b/l Lenu u 3agaun Kypca. Posb
BJ1 B unopmManmoHHBIX
cucreMax. JKU3HeHHBII [TUKI
nauubix. Knaccudukanus b/ u
CYB/. O630p peiaka CYB/I:
MySQL, PostgreSQL, Postgres
Pro, IMHTEP

Tema 1.2. Apxurexkrypa CYB]] 4 4
TpéxypoBHEBask apXUTEKTypa
(BHEUTHUM, KOHLIETITYaJIbHBIN,
BHYTPEHHUI YPOBHH).
dusnyeckas U JOruuecKast
HE3aBUCHUMOCTb JITAHHBIX.
Kinuenrt-cepBepHasi apXuTexTypa.
3nakoMcTBO ¢ MySQL Workbench
KaK CpEJICTBOM BU3YaJbHOTO
MIPOEKTUPOBAHUS U
aJIMUHHUCTPUPOBAHUS

Tema 1.3. SI3pIku 0a3 HaHHBIX. 12,15 2 10
0630p SQL 1 NoSQL SQL xkaxk
CTaHJAPTHBIN SA3bIK PEISIUOHHBIX
b1. DDL, DML, DCL, TCL.
0630p nuanexkroB SQL (MySQL,
PostgreSQL). Beenenne B NoSQL
(IOKyMEHTOOPHUEHTHPOBAHHBIE,
KIIIOY-3Ha4eHHE, rpad)OBbIEC).
CpaBHUTENBHBIN aHATU3

Pasnean 2. [IpoexkTtupoBanne 6a3 22 22
JaHHBIX
Tema 2.1. Moaenu 1aHHbIX 4 4
Uepapxuueckas, cereBas,
pensuOHHas, MOCTPEISALIUOHHAS,
00BbEKTHO-OPHUEHTUPOBAHHAS
Monenu. CpaBHUTENbHBIN aHAIH3.
Penmsaumonnas monens:
OTHOIIICHUSI, KOPTEKU, aTPHOYTHI,
JIOMEHBI
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Tema 2.2. Un¢onoruueckoe
MozaenupoBanue. ER-monens
CyurHocTH, aTpulyThl, CBS3U.
Knaccudmukanus cszeid (1:1, 1:M,
M:M). Horanuu ER-auarpamm
(Yena, IDEF1X, Crow's Foot).
[Toctpoenune ER-monenu B
MySQL Workbench (BcTpoenHbIi
WHCTPYMEHT MOJICTTUPOBAHUS )

Tema 2.3. Jlaranorudeckoe
npoexTupoBanue. Hopmanuszanus
OYHKIIMOHATBHBIC 3aBUCUMOCTH.
IH®, 2H®, 3HO. HD
boiica-Konna. [lenopmanuzanus
KaK METOJ] ONITUMH3AIIUH.
Hopmanuzanus 8 MySQL
Workbench

Tema 2.4. duzudeckoe
npoektupoBanue. Muaekcel OT
JIOTHYECKOU MOJIEIN K
¢dusnaeckoit. Beioop trros
naHHbIX B MySQL. HaeKcsl:
Ha3HaueHue, Bubl (B-Tree, Hash,
FULLTEXT, SPATIAL).
Cosnanue nnaexcoB B MySQL
Workbench. ITaprunimonupoBanue
TabInII

10

10

Pazgen 3. A3BIK SQL 1
IMPOI'PAMMMWPOBAHMUE

(MySQL)

33,85

31,85

Tema 3.1. DDL: Co3nanue u
ynpasneHue oobekramu bJ]
CREATE, ALTER, DROP.
Co3nanue Ta0IuIl, UHICKCOB,
npenacraBieHuid. OrpaHu4eHus
nenoctHoctu: PRIMARY KEY,
FOREIGN KEY, UNIQUE,
CHECK, NOT NULL, DEFAULT.
Kackagnsie oneparuu (ON
DELETE CASCADE)

Tema 3.2. DML: 3anpocsl Ha
BbIOOpKY naHHbIX SELECT,
FROM, WHERE. CoprupoBka
(ORDER BY). ®unsrpanus
(WHERE, HAVING).
I'pynnuposka (GROUP BY).
Arperarnsie Gynkiun (COUNT,
SUM, AVG, MIN, MAX).
[Ipeaukare (BETWEEN, IN,
LIKE, IS NULL)

12,85

10,85
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Tema 3.3. CiioxHBI€ 3aPOCHI.
CoennHeHNns ¥ NOA3aNPOCHI
INNER JOIN, LEFT/RIGHT
JOIN, FULL JOIN, CROSS JOIN.
Camocoenunenue. [lonzanpocst
(ckanspHbIC, TAOTUYHEIE,
koppenupoBannbie). EXISTS,
ANY, ALL

Tema 3.4. OxoHHbIe QYHKIIMU U
pacirpeHHbsle Bo3MoxHOocTH SQL
OxoHHBIE QYyHKITHH
(ROW_NUMBER, RANK,
DENSE RANK, NTILE, LAG,
LEAD). OxoHHbIE paMKH.
O0600mEHHbIE TAOTMYHBIC
BeipaxeHus (WITH).
Pexypcusnsie CTE. PaGora c
JSON B MySQL

Tema 3.5. XpaHumsle npoLeaypsl,
¢bynkumu u Tpurreps B MySQL
Co3nanue XxpaHUMBIX IIPOLETYP
(CREATE PROCEDURE) u
¢yukuuit (CREATE FUNCTION)
B MySQL. ITapameTpsl,
BO3Bpall[acMble 3HAYCHUSI.
Tpurrepsi: BEFORE/AFTER
INSERT, UPDATE, DELETE.
Kypcopst. O6pabdoTtka ommbdox

Paznex 4. AHTETPALIAST
CYB/J C PYTHON

Tema 4.1. ITogkmouenne k CYBJ]
u3 Python Mnrepdeiice nqocrymna:
JDBC, ODBC. [IpaiiBepsl 11
Python: mysql-connector-python,
psycopg?2 (PostgreSQL).
Hacrpoiika coenuHenus.
ITapamerpsrl noaxatodenus. [lyn
coenuHeHnii. be3omacHoCTh
nonkimouenui (SSL, mapomnn).
Pa6ora ¢ MySQL uepe3 Python

Tema 4.2. ORM-¢peiimBopkH.
SQLAlchemy mns Python
Konnenuus
O00BEKTHO-PETSIIUOHHOTO
orobpaxenus (ORM).
SQLAIlchemy: Core u ORM.
Cosznanne monenei. Ceccun,
Tpan3akiuu. Relationships
(cBs13u). Murpanuu (Alembic).
CpaBHEHHE C «CBIPBIMI»
SQL-3annpocamu
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Paznen 5.
AJIMUHUCTPUPOBAHMUE,
OIITUMMU3AIIUAA K
IKCILJIYATALIUSA BJ{

Tema 5.1. bezonacHocTs u
ynpasneHue foctynom B MySQL
AyTeHTU(UKAIUS U aBTOPU3ALUS.
[Tonp3o0Barenu u ponu.
ITpusunernn (GRANT,
REVOKE). llIudpoBanue naHHbIX
(SSL/TLS). MexaHu3MBbI ayiuTa B
MySQL. Hactpoiika
6e3onacuoct B MySQL
Workbench

Tema 5.2. Tpanzakuuu,
OTKa30yCTOWYHUBOCTb,
onTtuMuzanus 1 3poronus bJ/[
ACID-cBoiicTBa. YpoBHHU

U305 UU. bIOKUPOBKH.
B3aumo6nokupoBku (deadlock).
PesepBHOE KONIMpOBaHUE
(mysqldump). Permukarus
(Master-Slave). AHanu3 miaHoOB
BoinosiHeHust (EXPLAIN).
OntuMuzanus 3amnpocos.
HNHCcTpyMEHTHI MOHUTOPUHTA
MySQL. Murpaiuu cxemsl
(Flyway, Liquibase)

5.2. KoHTpoOJIbHBIE MEPONIPUATHS 110 JUCHMUILIIIMHE

Bun xonTposns ®dopma koHTPOIIs/O1IEHOYHOE CPECTBO

Texyuuii KOHTPOJIb TecToBoe 3ananue

IIpomexyTounas 3ager
arTecTanus
Bua koHTpOJISI/ HCOJIB3yeMble
Ne Hanmenosanue pasiesia OLIEHOYHbIE MAaTePHUAJIbI
n/n Texymuii TpomexyT.
arTrecranus
1 |BBenenue u apxurexrypa bJ] TecroBoe 3ananue 3auer
2 |IIpoextupoBaHue 6a3 TaHHBIX TecToBOE 3amaHue 3auer
3 |A3bIK SQL 1 ITPOI'PAMMUPOBAHUE (MySQL) | TecroBoe 3ananue 3auet
4 |MHTEI'PAHMA CYB C PYTHON TectoBoe 3aganne 3auer
5 |AAMUHHUCTPUPOBAHUE, OIITUMU3ALUA N |TecroBoe 3ananue 3auet
OKCIUTYATALIA B/]
6. OneHOYHBIC MaTepHAJIbI TEKYLET0 KOHTPOJIS
1. Bseoenue u apxumexmypa bJ] Tecmosoe 3adanue
No Coneprxanue Bompoca KomreTeH
n/m [IpaBuibHBIA OTBET (KIIIOY OTBETA) st
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1 [Tpu npoexTrpoBaHUK 0a3bl JAHHBIX MEAUIMHCKON KJIMHUKY, yYUTHIBas OCHOBHBIE TPEOOBaHUS OIIK-3
UH(POPMALMOHHOH OE30I1aCHOCTH U COOJIIOACHUE 3aKOHOAATENIBCTBA O 3aLIUTE IEPCOHAIBHBIX JAaHHbIX,
BbIOEpHTE Hanbosee S3QPEKTUBHBII MEXaHH3M OIPaHUYEHHUS AOCTYIA K IOJISM C ANarHO3aMH MalUeHTOB,
YTOOBI TOJIBKO JICHAIUI Bpay UMeJ K HUM JIOCTYII.

1. lIndposanue Bcero auckoBoro maccusa (Full Disk Encryption)

2. Ucnonp3oBanue posiesoit Mmopenu pocryna (RBAC) ¢ pasrpannuennem Ha ypoBHe cTpok (RLS)
3. PerynspHoe pe3epBHOE KOIIUPOBAHHUE
4. Vcionp30BaHKe XpaHUMBIX IpoLenyp 0e3 pasrpaHu4eHHH

5. OTkiII0oYeHne KypPHAIUPOBAHUS TPAH3AKLIUI
Ortsert: 2

2 YauteiBast 0cHOBHBIE TpeOoBaHMS HHYOPMaNMOHHON O€30I1aCHOCTH IPHU pa3padoTKe mporpaMMHoro moxyis, |OITK-3
B3aUMOJICHCTBYIOIIETo ¢ 6a30if JaHHBIX, BEIOepHTE c1I0co0 GopmupoBanust SQL-3arrpocos, KOTOPEIH
TIOJTHOCTBIO MICKITIOUAeT BO3MOXHOCTD BHEIPEHUSI BPEIOHOCHOTO Koza (SQL-uHbeKnnil) B MpaKTHIeCKUX
MIPUIOKCHHUSAX.

1. lnrammaeckoe (OpMHUPOBAHIE CTPOKH 3aIIpoca Yepe3 KOHKATCHANHUIO € IT0Ib30BaTeIECKUM BBOJIOM

2. cnons3oBanne napaMeTpru30BaHHBIX 3arpocoB (Prepared Statements)

3. DKkpaHUpOBaHHUE KaBbIYEK I10JIb30BATEIILCKOIO BBOAA

4. Ucnons3oBanue ¢pyHKIUH eval() 1 BHIIOIHEHHS 3alIPOCOB

5. Ilepenada nonb3oBarensckoro Boza uepe3 URL-napamerpsl

OrtBer: 2

3 B oreuectBennoii CYB]] Postgres Pro peanu3oBana noaaepsxka npospausoro mudposanus nanusix (TDE).  [OIIK-3
Vuursias Tpe6oBaHNA HHOPMALMOHHOH O€30I1aCHOCTH NPH PELICHUH 3a1a4H 3aIUUThl KOHQUICHIHATBHBIX
JAaHHBIX B COCTOSTHMM TOKos (data at rest), BeiOepuTe BepHOE yTBepkaeHue o npumeneHnu TDE.

1. TDE um¢pyeT ToabKo AaHHBIE, IIepeAaBaeMble 110 CeTh

2. TDE umpyert ¢aiinsl xxypHano Tpansakiuii (WAL) u TabnuuHble MPOCTPAaHCTBa HA YPOBHE (hailioBoi
CHCTEMBI

3. TDE He TpeOyeT ynpanieHus KII09aMu MHQpoBaHUs
4. TDE cHmkaeT mponu3BOAUTENFHOCTb CUCTEMBI MeHee ueM Ha 1% 6e3 notepu 6e30macHOCTH

5. TDE poctynen Tonbko B kommepueckoii Bepcun Oracle Database
Ortsert: 2

4 IIpu HacTpoiike MOMUTHKH 0€30MaCHOCTH IS 0a3bl IaHHBIX HHTEPHET-Mara3uHa, yYUThIBasi OCHOBHBIC OIIK-3
TpeboBaHus MH(POPMAaMOHHOM Ge30macHOCTH, BEIOepuTe Komanay SQL, KoTopasi orpaHUYMBACT TOCTYII
TIOJIH30BATEIIIO app_USEr TOJIBKO HAa YTEHHE JaHHBIX U3 TaOIHIbl 3aka3sl (0e3 mpaBa U3MEHEHHUS HITH
YHAICHHS).

1. GRANT ALL ON 3aka3zel TO app_user;

2. GRANT INSERT, UPDATE ON 3axkasst TO app_user;
3. GRANT SELECT ON 3aka3zsl TO app_user;
4. GRANT DELETE ON 3axkasst TO app_user;

5. GRANT REFERENCES ON 3akazsr TO app_user;
OrtBer: 3

5 ITpu pa3paboTke MOIUTHKH PE3EPBHOIO KOMUPOBaHMUS 0a3bl JaAHHBIX B COOTBETCTBHHU C TPSOOBAHUSIMHU OIIK-3
nH(OPMaLIMOHHOW 0€30I1aCHOCTH, BBIOEPUTE HAHOOJIee 3alHIICHHBINH CIOCO0 XPaHEHUsI PE3EPBHBIX KOIHA C
TOYKH 3PEHHS 00eCHeueHUsI KOH(PUACHIIMAIBHOCTH U LEJIOCTHOCTH IaHHbIX.

1. XpaHeHue Konuit Ha TOM ke (PU3UIECKOM CepBepe B APYroil mamke

2. XpaHenue 3aup)poBaHHBIX KOMKI HA yIAJICHHOM 3aIHIICHHOM XPAaHMIUILE C KOHTPOJIEM LIETIOCTHOCTH
(xem-cymmamu)

3. XpaHenue Konuii B o0naq4HoM cepBuce 6e3 muppoBaHus 11 OBICTPOro JOCTyma
4. Xpanenue konuit Ha cbemHoM USB-Hakonutene B ceiide agmMuHucTpaTopa

5. XpaHeHue Konuii B 00IIeI0CTYITHON CETEeBOH Marke AJst y100CTBa BOCCTAaHOBICHHS
Ortsert: 2
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YcTaHOBHTE COOTBETCTBUE MEXY TUIIOM yrpo3bl HHOPMALMOHHOI 6€301acHOCTH B 6a3aX JaHHBIX H MEpOi

MPOTHBOAEHCTBHSA, KOTOPYIO JIOMKEH YUUTHIBATH CIELMAIUCT NPU PELIEHUN CTAHIAPTHBIX 3a1a4
npo(heCCHOHATBHON JEeATETbHOCTH.

Yrposa

Mepa
(6esonactocTn

A) VICNOAb30BaHME Pe3ePBHOTO KOMMPOBAHYA 1 PenKaLM
AdHHbIX

1. SQL-MHBEKUUA

2.
IHecaHKLMOHMPOBaHHbIHA
laocTyn K AaHHEIM

B) MpUMEHEHNE NaPAMETPUIOBAHHBIX 33NPOCOR 1
3KpaHMpOBaHke BEOAa

13. OTkas o6opyaoBaHua
v noTepa AocTynHoCTH

C) BHeapeHve ponesoii Moaenn Aoctyna (RBAC) n
ayTeHTUGMKaLMK NO cepTnduKaTam

OIIK-3

OTtBeT: 1-B, 2-C, 3-A

VYcranoBuTe COOTBETCTBHE MEXAy TpeboBanneM Denepanbaoro 3akoHa Ne 152-03 «O nepcoHalIbHEIX
JaHHBIX» U AeHCTBHEM IPH NPOEKTHPOBAHUHU 0a3bl JAHHEIX, KOTOPOE JOJDKEH BBITOIHUTE CIICIUAIIHCT,
yuuThIBast TpeOoBaHUS HHPOPMAITMOHHOH O€30acHOCTH.

U 152-93 Il npu BA,

1. O6ecneuenue
KOHDWMAEHLMANLHOCTH

(WL

A) BHeapeHu1e MexaH13Ma ayauTa 40CTyna (1orMpoBaHme Beex
3anpocos K Tabauue ¢ [141)

2. O6ecneueHue
uenocrHocty [1AH

B) lWudppoBaHue CTOABLLOB C UMEHEM, NacMNOPTHLIMK
AQHHBIMM, 3iPECOM

3. KoHtponb goctyna k €) Mcnonb3osanve LMGPOBOIA NOANUCK UAW TPUITEPOB Ans
04x KOHTPOAA M3MEHEHNI

OIIK-3

OrtBer: -B, 2-C, 3-A

YeTaHOBHTE COOTBETCTBUE MEXILY MEXaHM3MOM 3aILUTHl HHYOPMALIMKY H YPOBHEM €r0 MPHUMEHEHHS B
apxurektype CYB/I, uTo 1eMOHCTpHUpYeT ClIOCOOHOCTh YYUTHIBAaTh TPeOOBaHUS O€30MIaCHOCTH Ha Pa3HBIX
JTanax MNpoeKTUPOBAHMS.

[TpeGoBaHue 152-®3 JelicTeue npu npoexTupoBanmni 6J]

1. Obecneuerve
KOHOMASHUMANBHOCTH
DA

A) BHegpeHue MexaHun3Ma ayauta 4ocTyna (norMposaHue Beex|
3anpOCoE K Tabauue ¢ [14H)

2. O6ecneueHve
uenoctHocT NAH

B) Wundposanue cToABLOB C MMEHEM, NacMoPTHLIMK
AaHHBIMM, 3APECOM

3. KOHTpO/b A0CTYNA K C) Ncnonb3oBaHne UMPPOBOWA NOANACK MW TPUTTEPOB ANA
NAan KOHTPONA M3MEHeHWI

OIIK-3

OTtBeT: 1-B, 2-C, 3-A

Pacnionoxwure B HpaBI/IJII)HOﬁ OCJICA0BAaTCIIbHOCTH JIEACTBHSI aIMUHHUCTpAaTopa 0a3bl JAaHHBIX TPU UHIUJACHTE

YTCUKU NJaHHBIX, YUYHUTbIBasA OCHOBHBIC Tpe60BaHI/I$[ I/IH(i)OpMa]_[PIOHHOﬁ 0e30MMacHOCTH U 3aKOHOATCJILCTBA.
I.I/I3OII$H_[I/I$[ CKOMHpOMeTPIpOBaHHOﬁ CUCTCMbI (OTKIIIO‘{CHI/IC oT CeTI/I).

2.CoxpaHeHue JIOr0B U aMIla IaMATH UL IPOBEACHUS PACcCIeIOBaHUs.
3.YBenoMIIeHUE peryisiTopa U mone3osarelneil (cormacuHo 152-@3).

4.BoccTaHOBIIEHUE CUCTEMBI U3 3aBE0MO YUCTON PEe3epBHOM KOIHUU.

OIIK-3

OrtBer: 1,2,3,4

10

Pacnonoxwure B mpaBUIIbHON MOCIIEI0BATEIBHOCTH 3TAIbl BHEAPEHUS poneBoi mozenu nocryna (RBAC) B
HPOEKTHPYeMOH 0a3e TaHHBIX, YTO ABISETCS MPAKTHYECKUM NPUMEHEHHEM TpeOoBaHuH HH(OPMAIMOHHON
6€30MacHOCTH.

1.Co3pnanne yuetHsix 3anuceil mons3osareneil (CREATE USER).

2.0npenenenue poinei (Hanpumep, AIMUHUCTpATop, MeHnemxep, AHAJIUTHUK).

3.Haznauenue npusmieruii ponsim (GRANT SELECT, INSERT ON ... TO Pois).

4.Haznauyenue poneit nons3oBarensiM (GRANT Pons TO IMonb3oBarens).

OIIK-3

OTtBeT: 2,1,3,4

11

B 6aze nanHbIX 6GaHKa XpaHATCS HOMEpa CUETOB M IIEPCOHAJIBHBIC JAHHbBIE KIIUSHTOB.

VYuauteiBast TpeboBaHus nHGopManMoHHOH Oe3onmacHocTH u DenepanbHoro 3akoHa Ne 152-D3, pazpaboraiite
nepedeHb Mep Ha yPOBHE IPOSKTUPOBAHUS 0a3bl JaHHBIX, KOTOPBIC ITO3BOJIAT 00ECIICUNTh
KOH(HIEHINAIBLHOCTS, IIETTOCTHOCTD M JOCTYITHOCTH JaHHBIX. [IpeutoxnTe konkpeTHsie SQL-KoMaH B! mitn
Hactpoiiku CYB/L.

TTonrorosneno B cucteme 1C:Yuusepcurer (000001779)

OIIK-3

Crpanuria 14 u3 34



OtBer: KouduaenunansaocTh: mudposanue cronouos ¢ [1/{x (Hanpumep, pgerypto B Postgres Pro):
CREATE EXTENSION pgcrypto; UPDATE Knuentst SET ®UO = pgp sym_encrypt(PUO,
'kiod');
LenoctHocTh: co3nanue Tpurrepa ais asoruposanus n3meHenuit: CREATE TRIGGER
audit_trigger AFTER UPDATE ON Kumnentst FOR EACH ROW EXECUTE FUNCTION
audit_func();
JloCTyITHOCTB: HACTPOKa pEMINKALUH U PETYISIPHOTO PE3ePBHOTO KONMUPOBAHUS
(pg_basebackup). OTBeT H0KEH JEMOHCTPUPOBATh KOMILICKCHBIH ITOX0/] K O€30MaCHOCTH.
12 Hanummute SQL-3anpoc (1M nocineaoBaTebHOCTh KOMaH), KOTOPBI peanusyeT pasrpanndenue qoctyna k- |OIIK-3
tabnuue
DurHaHCOBBIC ONEpalvy IS TPeX KaTeropuii mojp3opareneii: admin — Bce npasa, auditor — TOJIBKO YTEHHUE,
operator — BcTaBKa 1 0OHOBJIEHME, HO Oe3 ynaneHus. OTBET JOMKEH JJEMOHCTPUPOBATh MPAKTUIECKOE
IpUMEHEHHEe TpeOoBaHui HHPOPMaMOHHON Oe30macHOCTH Yepe3 MexaHu3Mel SQL.
Otger: -- Jlns admin
GRANT ALL PRIVILEGES ON ®unancossie_oneparuu TO admin;
-- Jlns auditor
GRANT SELECT ON ®unancossie_oneparuu TO auditor;
-- Jlna operator
GRANT INSERT, UPDATE ON ®unancossle_omneparuu TO operator;
REVOKE DELETE ON ®unancossie onepauuu FROM operator;
13 Omnumyre anropuTM AeHCTBUH 10 3amuTe 6a3pl JaHHBIX 0T SQL-MHBEKINH Ha ypOBHE pa3paboTKH OIIK-3
npuIoxeHus 1 Ha yposHe camoit CYBJI.
VYuauteiBast TpeOoBaHMS HHPOPMAIIMOHHOM 6€30IIaCHOCTH, YKaXKUTE, KaKUe METOb! (KaK MUHUMYM 3) JOJDKHBI
OBITH pean30BaHbl B IPOrpaMMe, ¥ KaKie — Ha CTOpPOHe 0a3bl JaHHBIX (HalpuMep, XpaHUMBIe IPOIEYPHI,
PREPARE).
Ortsert: Ha ypoBHe nprioxeHHs1: HCIIOJIb30BaHHE TapaMeTpU30BaHHbIX 3anpocos (PreparedStatement
B Java, mapametpsl B C#), Batujanust BXOAHBIX JTAHHBIX 110 OENBIM CIHCKaM, SKPaHHPOBaHHE
CIIEI[CHMBOJIOB.
Ha yposre CYB/I: ucnons3oBaHne XpaHUMBIX IPOIEYP JUIS BCEX OIeparyii MoaupUKauu
naHHbIX, oTkiIrodeHue paBa EXECUTE Ha nquHamudeckwii SQL it 0OBIYHBIX
IoNb30Bareliel, HacTpoiika log_statement = 'ddl' mis aynura mogo3pUTENIBHEIX KOMAHL.
14 B cucreme yuera cTyneHTOB HMeeTCsl TA0IHIA YCIIEBAEMOCTb. OIIK-3
CortacHO NOJMIUTHKE HHPOPMALMOHHOH 0€30IIaCHOCTH, COTPYIHHUKH JIeKaHaTa MOTYT BHIETh OLICHKU BCEX
CTY/ICHTOB, a MIPEIOJaBaTeJI — TOJIBKO OLICHKHU IT0 CBOMM JUCHUIUINHAM. Y UUTHIBAsI TPEOOBAHHS
HH(OPMAIIMOHHOH O6e30I1acHOCTH, pa3padoTaiite moMuTHKy O6e3onacHoCTH Ha ypoBHe cTpok (RLS) mms CYB/I
Postgres Pro. Harmmmmre ko co3qaHust HOMUTHKY U OTPaHUICHHSL.
Ortger: -- Brmouenne RLS
ALTER TABLE Ycnesaemocts ENABLE ROW LEVEL SECURITY;
-- [onuTHKa U1 IpernofaBaTes
CREATE POLICY teacher_policy ON YcneBaemocTh
USING (TIpenonasarens_ID = current user_id());
-- [TonuTHKa JuIs IexkaHaTa
CREATE POLICY dean_policy ON YcneBaemocTb
USING (current_user_role() = 'dean’);
15 Paccuntaiite TpeOyemblii 00beM pe3epBHOTO AUCKOBOTO MPOCTPAHCTBA JUIS OPraHU3AIMU €XKeHEBHOTO OIIK-3
TIOJTHOTO PE3ePBHOTO KONMMPOBaHUS 0a3bl JaHHBIX C XpaHeHHeM Konui 3a 30 qHell, eciau Tekymuil oobeM 0a3bl
nanHbIx coctasisieT 750 I'b, a cpennuit exxenneBuslil npupoct — 2 I'b.
VYuauteiBast TpeboBaHus HHGOPMAITMOHHOHN 0€30MaCHOCTH, yKaXKUTE, KAKHE JOMOITHUTEIILHBIE MEpPHI
HEOOXOIMMO IPEIPHUHSITE [UIS 3alIUTHI Pe3epBHBIX Kouid. OTBET JOIDKEH COfepsKaTh YHCIOBOE 3HAUCHHUE.
OtBer: O6bem oxHol oo Kornu uepe3 30 queit = 750 +2*30 = 810 I'b.
O06mwmit TpeGyemsrit 0ovem = 810 * 30 =24 300 I'b (= 23.7 Th).
JlonomHUTEIbHBIE MEPBI: MN(POBAaHUE PE3EPBHBIX KOMHH (HapUMeED, C HCIIOJIb30BaHHEM
pgp_sym_encrypt IJIsl JaMIIOB), XpaHCHUE Ha OTJEIHHOM (PU3HMUECKOM HOCHTEIE B
3aIIUIEHHOM JaTa-IeHTpPe, KOHTPOJIb [IEJIOCTHOCTH depe3 xem-cyMMbl (SHA-256),
pasrpaHHYeHHe JOCTYyTa K Pe3epBHBIM (aiiiaM, HACTPOHKA MOTUTHKN YHUYTOXKECHHS CTAphIX
xonui (Hanpumep, depes 90 mueit).
2. IIpoexmuposanue 6az dannvix Tecmogoe 3adanue
No ConepxaHnue Bonpoca Kommeren
n/m [IpaBuBHEIN OTBET (KITIOY OTBETA) oy
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1 B pamkax ynpasiaeHus IPOSKTOM co34aHus HHPOPMALMOHHON CUCTEMBI BbI TPUHUMaeTe yuactue B Boibope  |OITK-8
METOJI0JIOTHHU Pa3paboTKu U1t IpoeKTa 0a3bl JaHHBIX, T TPeOOBaHU 3aKa3ulKa MOTYT MEHATHCS B
Hpolecce, a KIo4eBas 3a1a4a — [03TalHas I0CTaBKa paboTaioux Moayieil. Beibepure MeTonomnoruto
yIpaBJIeHU IPOSKTaMH, HanOoJIee MOAXOAALLYIO I TAKOrO CLIEHApHs Ha BCEX CTAAMAX )KU3HEHHOTO LIUKIIA.
1. Kackamauas momens (Waterfall)

2. T'ubkast metopmosorus (Agile / Scrum)
3. Crnupainbnas Mozens (Spiral)
4. V-o6paznast mozens (V-Model)

5. MukpementHas moznens (Incremental)
OtBer: 2

2 Ha srane mianupoBaHus IPOEKTa 110 CO3AaHMIO 0a3bl JAHHKIX JUIS CHCTEMBI HHTepHEeT-0aHknHra Heobxoqumo |OITK-8
OLICHUTB TPYAO3aTPaThl Ha IPOEKTHpOBaHUe. [IpnHUMas ydacTue B ynpaBIeHHH IIPOEKTOM, BEIOEPHTE
METPHKY, KOTOpasi O3BOJISIET Hanboaee 00bEKTUBHO OLEHUTH CIOKHOCTE OyayIel 6a3sl JaHHBIX U
TPYHOEMKOCTh €€ Pa3padoTKy.

1. KonmuectBo crpok koga SQL

2. KommaectBo dyrknnonanbex Touek (FP) nmm xonmmaectBo cymuoctei u cesizeit B ER-monenn

3. KonuuecTBo nonp30BaTenei CHCTEMbL

4. O0beM OTIepaTUBHOM MaMSITH Ha cepBepe

5. KonnuectBo CTpaHUll TEXHUYCCKOI0O 3aJaHus

OrtBer: 2

3 [Tpu ympaBieHUH TPOSKTOM MUTPALMH JaHHbIX n3 ycrapesueid IC B HOByIo 6a3y AaHHBIX Bbl cTONKHYIHCH ¢ |OTIK-8
HEOOXOIMMOCTBIO COXPAHSTh HCTOPHIO U3MEHEHUH CTPYKTYpPhI CXeMBbI U 00eCcIIeurBaTh BO3MOXKHOCTb OTKATA.
[TpuHKMMas y4acTHe B YHPABICHUH IIPOEKTOM, BEIOEPUTE HHCTPYMEHT, KOTOPBII IOJDKEH ObITh BHEIPEH UL
KOHTPOJISL BEPCUI CXeMBbI 0a3bl JAaHHBIX Ha BCEX CTaJHAX )KU3HEHHOTO LIUKJIA.

1. Microsoft Excel asst Benenust )xypHaia n3MEHEHHU

2. Flyway unu Liquibase (MAHCTpYMEHTBI MUTPALIH CXEM)
3. Cuctema KoHTpOJIs Bepcuit Git TOJBKO AJIsI KOJa MPUIIOKSHHUS
4. TexcroBblii fokyment B Google Docs

5. Crienanu3upoBaHHblid ckpunt Ha Python
Ortsert: 2

4 Ha srane npuemku pe3yasTaToB IPOEKTHPOBAHMS 0a3bl JaHHBIX 3aKa34MKOM, IPUHUMAS yIacTHEe B OIIK-8
YIIPaBJICHUH MPOEKTOM, BBl JOJDKHBI IPEJOCTABUTE JOKYMEHT, (QPMKCHPYIOIIHH COOTBETCTBHE pa3padoTaHHOM
0a3bI JaHHBIX MCXOAHBIM TpeOoBaHMsIM. BribepuTe npaBriibHOE Ha3BaHHUE TAKOTO JJOKyMEHTA JJISI CTAIuU
3aBEPLICHUS JKU3HEHHOIO LIUKJIA.

1. Texauko-3xoHOMHYecKoe 00ocHOBaHHE (TD0)

2. AKT IpUeMKH-CIau¥ BBIIOJIHEHHBIX padoT (i [IpoToKoI MpHeMOYHBIX UCIIBITAaHHI)

3. busHec-1u1aH IPOEKTa

4. NoJDKHOCTHAsI HHCTPYKLUsL agMuHucTparopa B[

5. PernaMeHT pe3epBHOTO KOIMPOBaHUS

OrtBer: 2

5 B mpoexre no co3naHuio KOPIOpaTuBHOM 0a3bl JaHHBIX OBIJIO BBISBICHO CEPhE3HOE H3MEHEHHE OIIK-8
OusHec-TpeboBaHuMii, KOTOpOe TpedyeT MepecMoTpa CTPYKTYPbl XpaHEHUS JaHHBIX Ha 3Talle JIOTHYECKOTO
npoekrupoBanus. [IpuHIMas yuacTue B yrpaBiIeHUH IIPOSKTOM, BbIOEpUTE KOPPEKTHOE ISHCTBHE B paMKax
yIpaBIeHUS U3MCHEHUSAMH Ha CTAAUSX )KU3HEHHOTO LIUKIIA.

1. UrHOopupOBaTh U3MEHEHUE, YTOOB! HE CPHIBATh CPOKH

2. 3aJ0KyMEHTUPOBATh U3MEHEHHE TPEeOOBAHUI, OLICHUTH €T0 BIMSIHUE HA CPOKU U OIOMKET, U YTBEPAUTH
HOBOE PELICHUE C 3aKa34HKOM

3. HemensneHnHo HavaTh nepepaboTKy Moaenn 0e3 yBeIOMIICHNS KOMaH/IbI
4. IlepenoxuTh OTBETCTBEHHOCTH Ha pa3pabOoTYNKOB MPUIIOKCHUI

5. YBenuuuTh KOMaHIy B JIBa pa3a Il YCKOpEHHs pabOThl
Ortsert: 2
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yuaactue (MK OIIK-8.1).

6 YcraHOBHTE COOTBETCTBHE MEXAY CTaMeH )KNU3HEHHOTo nukia nadopmaunonnoit cucremsl (TOCT
34.601-90) u neiicTBUEM IO YIPABICHHIO IPOEKTOM 0a3bl JaHHBIX, B KOTOPOM CIIELHATUCT IPUHAMAET

Crapwa XKU UC

AeiicTBue No ynpasnenvio npoektom 6

1. ®opMUpOBaHWe
Tpe6oBaHui

A) KOHTPONb BbIMONHEHUA rpadmka co3aHua ER-auarpamm u
HOpMa/u3aLmMu Tabnuy

(KoHUeNnTyanbHOe
OrMuecKoe)

2. poekTMpOBaHne

B) CornacoBaHme ¢ 3aKa3unMKoM COCTaBa AaHHbIX 1

"
MCTOUHUKOB MHOOPMaUmMm

3. BBoa B 3KCNNyaTaLMio

C) Opranusaums 0by4eHWs aAMUHUCTPATOPOB W
nosnb3osatenei pabote ¢ b

Orser: |1-B, 2-A, 3-C

OIIK-8

3. AI3BIK SQL U I[IPOI' PAMMUHUPOBAHHUE (MySQL) Tecmogoe 3adanue

No

Coneprxanue Bompoca

/11 |

[IpaBuibHBI OTBET (KIIIOY OTBETA)

Kommneren
s

1 CooTHecuTe poiib B KOMaHIE IPOEKTa C

e€ OTBETCTBEHHOCTBIO IIPU yIpaBieHnu cozganuem UC:

Pons

OTBETCTEEHHOCTE

1. MeHelxep npoekTa (Project
IManager)

A. PazpaboTka apxuTekTypsl bJ] 1 ONTUMW3aLMA 2aNPOCOR

2. CUCTEMHBIA aHaNMTHK

B. M1aHWpOBaHWe, KOOPAWHALMA, YIPABAEHWE PUCKAMU M CPOKaMU

3. Apxutektop b/l

B. C6op TpeboBaHWi, pazpaboTka KOHLENTYaNbHOW MOAENK, B3AUMOAEHCTBME C
38Ka3zumkKom

OTtBeT:

1-b,2-B, 3-A

OIIK-8

CootHecute HWHCTPYMEHT YIIPABJICHUA [IPOCKTAMU C €ro IPUMCHCHUEM Ha PA3JIMYHBIX CTAAUAX JKU3HCHHOI'O

mukia VC:

WHCTpyMEHT MpumeHeHWe Ha CTaguK

1. inarpamma [aHTa A. Buzyanusaums nnaHa paboT ¥ KOHTPOAL CPOKOB Ha BCeX 3Tanax npoekta

2, PeecTp puckoe

b. MaeHTUdMKAUMA W yNpaBNeHHe PUCKAMM HA 3Tanax NPOeKTUPOBAHMA U BHeAPeHWUA

B. Ynpaeneuue niMeHeHMAMM B KOAe U cxemax B/l Ha 3tanax paspaboTku u

3. Cucrema koHTpONA Bepcuid (Git) CONPOBOXACHH

OTtBeT: 1-A, 2-b, 3-B

OIIK-8

3 Pacrionoxxute B IpaBUIIBHON ITOCIIEOBATEIBHOCTH JTAIlbl ypasieHus npoekrtom cozpanust MC (BJI) ot
VHULAAIWUY 10 3aBEPLICHUS:

1 BHeznpeHue U BBOA B OKCILTyaTaLUI0

2 ITmannpoBaHue mpoekTa (cocTaBleHNe IUIaHa-TpadHKa, pacipe/ieIeHIe pecypcoB)

3 Mannpanus npoekTa (onpeaeneHne nenei, Ha3HaueHHe KOMaHIbl)

4 ConpoBoI€HHE U MOAJEPKKA

5 Brinonuenue paboT (IpoeKTHpOBaHUE, pa3padoTKa, TECTHPOBAHUE)

6 MOHI/ITOpI/IHF 1 KOHTPOJIb UCTIOJIHCHUST

OrtBer: 352>55-56—>1—4

OIIK-8
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4 Pacnionoxwure B mpaBUIIbHOMN MOCIIEI0BATEIBHOCTH IIATH YIPABICHU U3MEHEHUAMH B npoekte co3nanus bl (OIIK-8
Ha cTajuM pa3paboTKu:
1 OneHka BIUSHUA U3MEHEHUS Ha CPOKH, OIOIKET U Ka4eCTBO
2 BHeceHue U3MeHEeHUs 1 OOHOBJICHHE JOKYMEHTALUU
3 AnHanus 3ampoca Ha U3MeHeHue (HeoOX0AUMOCTh, IPUOPUTET)
4 VTBep:KIeHHE U3MEHEHNUS PyKOBOJCTBOM IIPOEKTa
5 INomy4eHue 3anpoca Ha H3MEHEHHE OT yYaCTHUKA KOMaHbl MITH 3aKa3uHKa
6 TecTupoBaHue U3MEHEHHS 1 POBEPKA KOPPEKTHOCTH
OtBer: 553-51-4-56—>2
5 JlaiiTe pa3BepHyTbIi OTBET OIIK-8
B pamxax npuHSATHS ydacTHs B YIIPABICHUH MPOEKTOM co3nanust bJ] 1uis cucteMsl ynpaBieHus IepCOHAIOM
OIUIINTE, KaK BB OpraHU3yeTe Ipolecc coopa 1 aHann3a TpeOoBaHHH, YTOOBI MHHIMU3HPOBATH PUCKH
HETIOJHOTHI TPeOOBaHUI.
Ortsert: ITpoBecTn HHTEPBBIO € KIIFOYEBBIMH MOJIB30BATEISIMU, HCIONB30BaTh MeTox Use Cases,
COCTaBHTb IIOCCAPHH, IPUMEHHTB IPOTOTUITMPOBAHUE JUIS YTOUHEHHUS TPeOOBaHMUIA,
PEryispHO HPOBOJMTH BCTPEUH C 3aKa34MKOM, pukcuposars TpeboBaHus B T3.
6 JlaiiTe pa3BepHyTbIi OTBET OIIK-8
Omnumyre IUIaH yIpaBIeHUs] PUCKAMHU I IIPOEKTa 110 co3nanuio BJI mis mHTepHeT-Marasuna. YKaxuTe
OCHOBHBIE PUCKH U CITOCOOBI MX CMSTYEHHS HA Pa3HBIX CTAIMAX KU3HEHHOTO UK.
Ortsert: Pucku: u3MeHeHue TpeGoBaHMiT — THOKMIT poliece; HeXBaTKa PECypCcOB — PE3CPBUPOBAHNE;
poO6IEMBI C TPOU3BOAUTENIBHOCTHIO — MPOTOTUTIMPOBAHNE U TECTUPOBAHUE HATPY3KHU;
yTeuKa AaHHBIX — MOJIUTUKA 6€30MacHOCTH. Mephl: PeryispHbIii MOHUTOPHHT, KOHTPOJIb
BEpPCHI, MIaH BOCCTAHOBIIEHUS.
7 JlaiiTe pa3BepHyTbI OTBET OIIK-8
B pamkax ympapneHus IpoekToM 0 MUTrpanuu JaHHbIX U3 ctapoil FC B HoByto BJl onumute, kak Bbl
OpraHu3yeTe IpoLecc TECTUPOBAHUS U IIPUEMKH CHCTEMEL.
Ortsert: Pa3paborars mporpaMMy TeCTUPOBAHHUS: MOAYIBLHOE, HHTETPALIHOHHOE, HATPY304HOE,
MIPUEMOYHOE; TOATOTOBUTH TECTOBBIE JaHHbIE; TpoBecTH UAT ¢ 3aka3unkoM; 3aMKCHPOBATH
Ppe3yabTaThl; 0QOPMHUTE AKT IPUEMKH; IIPEyCMOTPETH IIaH OTKAaTa.
8 JlaiiTe pa3BepHyTbI OTBET OIIK-8
B pamxax ygacTus B ynpasieHHH IpoekToM co3nanust B[ paccuunraiite 00mIyio cTOMMOCTS ITPOEKTa, €CIH Ha
JTame aHanu3a 3aHATo 2 aHanuTHKa 110 80 ThIC. py0./Mec. B TedeHHe 1 Mecsna, Ha dTare IPOeKTUPOBaHUS — 1
apxutekTop (120 teic. py6./mMec.) u 1 DBA (100 ThIC. py6./™Mec.) B Teuenue 2 MecseB. OTBeT aiiTe B pyOIsix.
Ortsert: 2 *80 000 * 1 + (120 000 + 100 000) * 2 =160 000 + 440 000 = 600 000 py6.
9 JlaiiTe pa3BepHyTbIi OTBET OIIK-8
Omumyre, Kak BB OyjeTe MPUHUMATh Y9acTHE B YIIPABIECHUH IIPOEKTOM 110 co3aaHuio B/l mist cucteMsl
CKJIAQJICKOTO yu&Ta Ha dTame CONpoBOXKAeHHs. Kakue npomeccsl 00ecnednBaoT JOJITOCPOIHYIO CTAa0MIBHOCTh
cucrembl?
Ortsert: MOHUTOPHHT IPOU3BOJUTENBHOCTH, YIIPABIEHHE BEPCHAMH CXEMBI, 00pab0TKa 3alIpoCcoB Ha
U3MEHEHHE, PETyIIIPHOE Pe3ePBHOE KOMPOBAHUE, ayIUT 0E30I1aCHOCTH, OOHOBIICHNE
JIOKyMEHTauuu, o0y4eHre HOBBIX IT0JIb30Bareeil, anuposanue anrpeinos CYB/I.
4. MUHTET'PALTHUA CYE/] C PYTHON Tecmosoe 3adanue
No Coneprxanue Bompoca KomreTeH
n/m | [IpaBuibHBIA OTBET (KIIIOY OTBETA) s
1 B pamkax uncTamsiuny nporpamMmmuoro obecnedenus s MC Bel BeiOpanu CYB/] PostgreSQL. Kaxoit OIIK-5
napaMeTp HeoOX0IUMO HACTPOUTH B TIEPBYIO OUEPEb A 00€CIeueHUs IPOU3BOAUTENLHOCTH MIPH OONBIIOM
KOJINUECTBE OJHOBPEMEHHBIX MOAKIIOUEHUI?
a) shared_buffers
b) max_connections
c) work_mem
d) wal_level
OrtBert: b
2 [Tpu napaMeTprUvecKoii HACTPOiike HHPOPMALIMOHHO cHcTeMbl Ha ocHOBe Oracle BbI TOJDKHBI YBETHYUTH OIIK-5
pa3mep Oydepa ka1Ia AJs yCKOPeHUsI BBINOIHEHUs 3anpocoB. Kakoii mapameTp oTBedaeT 3a pa3mep OydepHoro
Kama’?
a) DB_BLOCK_BUFFERS
b) SGA_MAX_SIZE
c) DB_CACHE_SIZE
d) PGA_AGGREGATE_TARGET
OtBer: c
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3 B pamkax MHCTaULSILUK arapaTHOro obdecnedeHus st cepsepa b/ Bbl BeIOMpaeTe qUCKOBas MOJACHCTEMA. OIIK-5
Kakoii Tvn JucKoB 0becnedrBaeT HaWIydInylo MPou3BoAuTeabHOCTD At OLTP-cuctem ¢ Bbicokoit
MHTEHCHBHOCTBIO 3aMUCu?
a) HDD 7200 RPM
b) SSD (NVMe)
¢) HDD 5400 RPM
d) JleHTOYHBIIH HAKOTTUTEIH
OrtBert: b

4 IIpu nmapamerpuyeckoit HacTpoiike CYBJ] MySQL st BeG-mipuitokeHust Bbl 0OHAPYKUITH, YTO 3aIPOCHI OIIK-5
BBITOJIHAIOTCS MeUIeHHO. Kakoit mapameTp clieyeT H3MEHHUTb JUIsl YBEJIMUYESHHs pa3Mepa Ka1ia 3a1pocoB?
a) query_cache_size
b) innodb_buffer pool size
c) max_allowed_ packet
d) tmp_table_size

Ortsert: a

5 B pamxax MHCTaULSIUK TPOrPaMMHOTO0 odecnedeHus Uit cucteMsl ananuTuka (OLAP) Bel BeIOpann OIIK-5
xononounyio CYB/] ClickHouse. Kaxoit mapameTp HacTpOHKH KPUTHYECKU BaXKEH I 00ECIIEUCHNS BEICOKOI
CKOpPOCTH arperanuii?
a) max_memory_usage
b) max_block_size
c) merge_tree_max_rows_to_use_cache
d) distributed aggregation memory_efficient
Ortser: d

6 CootHecute komroHeHT HacTpoiikn CYB/] ¢ ero BIMsIHHEM Ha IIPOU3BOAUTENEHOCTD pH Mapamerpudeckod  |OIIK-5
HACTPOUKE CUCTEMBI:

KoMnoHeHT HacTpoKK B. Ha

{21-3

1. Pasmep bydepHoro kawa A. YMEeHbIWAET BPeMA BLINOAHEHNA CAOXKHBIX COPTUPOBOK M Xel-COeAMHeHMIA

2. Pazmep onepaTWBHOMH NaMATH ANA
kcopTupoeok (work mem)

b. YeenuuuBaet 40N AaHHLIX, XPaHALWMXCA B NAMATH, YCKOPAET uTeHue

3. KonuuecTeo napanfensHeiX

B. Mozsonset YCKOPHUTE BHINOAHEHWE TAXENLIX aHANUTHYECKMX 3aNpOCOB
MOTOKOE BLINOAHEHWA

OTtBeT: 1-b,2-A, 3-B

7 CootHecute 3aaqy aIMHUHICTPHUPOBAHUS C COOTBETCTBYIOIIUM IapamerpoM HacTpoiiku CYB/I: OIIK-5

Bapaua MapameTp HacTpoAKK

1. ONTUMHU3ELMA 33MUCK AAHHBIX . . .
KYPHaN TpaH3akuwi) A. synchronous.commit (PostgresQL) / innadb. flush. log.af toc commit (MysQL)

2. ONTUMU33UMA NAMATA ANA

LipaHeHWA MHASKCOR B. work mem / sort_buffer size,

3. YeennyeHue nponyckHow
kcnocoBHOCTH ANA CORAMHEHNH

B. max.connections / innodb _thread concurrency.

Otser: 1-A, 2-b, 3-B

8 CooTHecHUTe THII alnapaTHOro 00ecredeHus ¢ ero poibio npu uHeTaunun UC: OIIK-5
Tun o6opyaoBaHuA Ponb B cucteme
1. CPU (npoueccop) A. ObecneuneaeT BLICTPLIA AOCTYN K AdHHBIM, CHUXAEET 3agepxku |/O
2. RAM (onepaTtuBHan NaMATh) b. BLINOAHAET BLINMCACHWA, BAWAET Ha CKOPOCTL 06paboTkn 3anpocos
3. SSD (auckoBan noacvucTema) B. XpaHuT K3W, BAMAET Ha NPOW3BOAMTENLHOCTL JQiN ¥ COPTUPOBOK

OTtBeT: 1-b, 2-B, 3-A
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9 Pacnionoxwurte B npaBUIbHOMN MOCIENI0BATEILHOCTH TAlbl MHCTAUIALUY U TAPaMETPUUECKON HACTPOUKHU OIIK-5

CVYB/] ny1s HOBOTO MpoeKTa:

1 YeranoBka CYB/] Ha cepBep (MHCTAIUIALMOHHBIN TaKeT)

2 Bei6op CYB]I Ha ocHoBe TpebGoBanuii npoekta (PostgreSQL, MySQL, Oracle)

3 Hacrpoiika mapamMeTpoB IpOU3BOIUTEILHOCTH (Oydepbl, mamMsTh, COSIUHEHUSI)

4 Coznanue TeCTOBOH 0a3bl TaHHBIX U BBIIOJIHEHHE HAIPY30YHOTO TECTUPOBAHUS

5 Hactpoiika noiauTuk 6e30MacHOCTH U Pe3ePBHOTO KOMTMPOBAHUS

6 BBozx B 9KCIUTyaTaIMio 1 MOHUTOPHHT
Tun o6opyaoBaHus Ponb B cucTeme
1. CPU (npoueccop) A. OBecneymneaeT OLICTPLIA AOCTYN K AGHHBIM, CHUXAET 3ajepxKu /0
2. RAM (onepaTtuBHan NaMATh) B. BoINOAHACT BbIUMCACHMA, BAWACT Ha CKOPOCTL 06paboTku 3anpocos
3. SSD (AnCKOBaR NOACHCTEMA) B. XpaHuT k3w, BAMAET HA NPOW3BOAMTENLHOCTS [QiN W COPTUPOBOK

Otser: 2-51-3-55—-4-6

10 Pacnionoxwure B mpaBUIIbHOM MOCIIEI0BATEIBHOCTH IIATH TapaMEeTPHUUECKOi HacTpoiiku cepsepa bJI mis OIIK-5

BbICOKOHArpyxeHHoit OLTP-cuctemsr:

1 Hactpoiika mapamMeTpoB >xypHajia TpaH3aKLUi (pa3mMep, CHHXPOHHOCTh)

2 OueHKa TeKyIei IPOU3BOIUTEIFHOCTH € MOMOIIbI0 OeHuMapkoB (pgbench, sysbench)

3 AHanu3 Mi1aHoB BBIIOJHEHUS 3alIPOCOB U BBISIBICHHE Y3KUX MECT

4 Hacrpoiika napameTpoB namsitu (0ydepsl, K3, COPTHPOBKH)

5 V3MeHeHHe nmapaMeTpoB cOeAMHeHHI (max_connections, TaiiMayThl)

6 TToBTOpHOE TecTHPOBaHKE U (QUKCALUS ONTHMAJIBHBIX APAMETPOB
Tun o6opyaoBaHus Ponb B cucTeme
1. CPU (npoueccop) A. OBecneymneaeT OLICTPLIA AOCTYN K AGHHBIM, CHUXAET 3ajepxKu /0
2. RAM (onepaTtuBHan NaMATh) B. BoINOAHACT BbIUMCACHMA, BAWACT Ha CKOPOCTL 06paboTku 3anpocos
3. SSD (AnCKOBaR NOACHCTEMA) B. XpaHuT k3w, BAMAET HA NPOW3BOAMTENLHOCTS [QiN W COPTUPOBOK

OtBer: 2-53-54-51-5-6

11 JlaiiTe pa3BepHYyTbIi OTBET OIIK-5
B pamkax uHCTaIISIIKHU TporpaMMHoro odecnedenus s MC Bl JODKHBI BBIOpaTh U yctaHoBUTh CYBJI muist
CHCTEMBI YIPaBJICHUS 3aKa3aMi HHTEpHET-Mara3uta ¢ oxxugaeMoit Harpyskoit 5000 TpaH3akuuii B CEKyHIY.
Omnummre kputepun Bei6opa CYB/] 1 11aH MHCTAIUIALMH.

Tun o6opyaoBaHuA Ponb B cucteme
1. CPU (npoueccop) A. ObecneuneaeT BLICTPLIA AOCTYN K AdHHBIM, CHUXAEET 3agepxku |/O
2. RAM (onepaTtuBHan NaMATh) b. BoINOAHAET BbIMMCAEHMA, BAWAET Ha CKOpocTb 0BpaboTku 3anpocos
3. SSD (AMCKOBAR NOACUCTEMA) B. XpaHuT K3W, BAMAET Ha NPOW3BOAMTENLHOCTL JQiN ¥ COPTUPOBOK
Ortsert: Kpurepun: npon3BoANTENbHOCT, MaCIITAOMPYEeMOCTb, MOJUIEPIKKA PEIUTMKALIUH, CTOUMOCTD;
BbI00Op — PostgreSQL ¢ HacTpoiiKoii MOTOKOBOM PEIUTUKALIMH; IIaH: YCTAHOBKA Ha CepBep,
HACTPOMKa [1apaMeTPOB, TECTUPOBAHUE HATPY3KH.

12 JlaiiTe pa3BepHyTbIi OTBET OIIK-5
B pamxax nmapamerpuaeckoi HacTpoiiku cepsepa b/l paccunraiite pekoMeHryeMsli pa3mep OydepHoro karma
(shared_buffers) s PostgreSQL, ecnu o6mmit 006EM oniepaTuBHO# mamsti cepsepa cocrasisiet 64 I'B.
HWcnoneayiite pekomernanmto 25% ot O3Y. OtBer naiite B rurabaiirax.
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Tun o6opyaoBaHua

Ponb B cucTeme

1. CPU (npoueccop)

A. ObecneuneaeT BLICTPLIA AOCTYN K AdHHBIM, CHUXAEET 3agepxku |/O

2. RAM (onepaTMBHaA NaMATL)

b. BoINOAHAET BLIYMCAGHMA, BAWACT Ha CKOPOCTL 06PaboTkyM 3anpocos

3. SSD (auckoBan noacvucTema)

B. XpaHuT K3lW, BAMAET HAa NPOW3BOAMTENBHOCTS jQiN W COPTUPOBOK

Ortsert: 64 *0.25=16Th.

13

JlaiiTe pa3BepHyTbI OTBET

Omnumyre nponece MHCTAULIIUY 1 nepBoHadanbHol HacTpoiiku CYB/l MySQL Ha cepBepe noj ynpasieHHEM
Linux. Ykakure KIIro4eBbIe MapaMeTphl, KOTOpbIe HEOOXOANMO HaCTPOUTE.

Tun o6opyaosanua

Ponb B cucTeme

1. CPU (npoueccop)

A. OBecneymneaeT OLICTPLIA AOCTYN K AGHHBIM, CHUXAET 3ajepxKu /0

2. RAM (onepaTMBHaA NaMATL)

B. BLINOAHAET BLIYMCACHWA, BAWAET Ha CKOPOCTL 06paboTkn 3anpocos

3. SSD (anckoean noacvcTemMa)

B. XpaHuT K3w, BAWAET Ha NPOWU3BOAMTENLHOCTB [QIN, ¥ COPTUPOBOK

OIIK-5

OtBer:

‘YcranoBka uepe3 apt/yum; HacTpoiika koHpuryparun: innodb_buffer pool size,
max_connections, query_cache_size, log_bin; co3nanne nons3oareis u 6a3bl; HaCTpoHKa
IIpaB JJOCTYTIa; TECTUPOBAHUE TTOJKIIIOUCHIIS.

14

JlaiiTe pa3BepHYyTbIi OTBET

B pamkax BbInonHeHHs MpodecCHOHAIBHON 3a1au1 110 HaCTPOiKe HHOOPMAILIMOHHON CHUCTEMBI JUIS
aHanuTHYecKoi 0opaboTku nanubix (OLAP) onuiuTe, Kak BbI moxdepere anmnaparHoe obecriedeHne u
napametpbl CYB/] s oGecrieueHns BBICOKOH MPOU3BOAUTEIEHOCTH.

Tun o6opyaoBaHua

Ponb B cucTeme

1. CPU (npoueccop)

A. ObecneuneaeT BLICTPLIA AOCTYN K AdHHBIM, CHUXAEET 3agepxku |/O

2. RAM (onepaTMBHaA NaMATL)

b. BoINOAHAET BLIYMCAGHMA, BAWACT Ha CKOPOCTL 06PaboTkyM 3anpocos

3. SSD (auckoBan noacvucTema)

B. XpaHuT K3lW, BAMAET HAa NPOW3BOAMTENBHOCTS jQiN W COPTUPOBOK

OIIK-5

OTtBeT:

AmnmnaparHoe obecniedenue: MHorosaepusiii CPU, 6onbmioit 06sém O3Y (= 128 I'b), SSD
NVMe asst xpanenusi; HacTpoiiku: yBenuuenue work mem, shared buffers, ncronszoBatne
KOJIOHOYHOT'O XPaHEeHHs1, HAPTHLIMOHUPOBAHHE.

15

JlaiiTe pa3BepHyTbIi OTBET

HaCTPOUTH?

Omnumyre IIaH HHCTAULIIUK U TapaMeTpHIeckoi HacTpoiiku knacrepa CYB/] wis obecrneuenns
OTKa30ycTOIUMBOCTH U BEICOKOIT noctynHocty (High Availability). Kakne koMmoHeHTBI HEOOXOIMMO

Tun o6opyaosanua

Ponb B cucTeme

1. CPU (npoueccop)

A. OBecneymneaeT OLICTPLIA AOCTYN K AGHHBIM, CHUXAET 3ajepxKu /0

2. RAM (onepaTMBHaA NaMATL)

B. BLINOAHAET BLIYMCACHWA, BAWAET Ha CKOPOCTL 06paboTkn 3anpocos

3. SSD (anckoean noacvcTemMa)

B. XpaHuT K3w, BAWAET Ha NPOWU3BOAMTENLHOCTB [QIN, ¥ COPTUPOBOK

OtBer:

ITnan: ycranoska CYB/] Ha 1Ba cepsepa (primary + standby), HacTpoiika perumKamnum
(streaming replication), HacTpoiika MOHHTOpHHTa (Zabbix/Prometheus), HacTpoiixa
aBToMaTH4eckoro repexodenust (Patroni/Keepalived), HacTpoiika pe3epBHOTO KOITMPOBAHUS
(WAL archiving); TecTHpOBaHHE OTKa30yCTOHINBOCTH.

OIIK-5

5. AIMUHUCTPUPOBAHUE, OIITUMU3ALIUA U DKCIIJIVATALIUA BJ] Tecmogoe 3adanue

Ne
n/n

ConeprxaHue Borpoca

Komneren

[IpaBuibHBIM OTBET (KITIOY OTBETA)

LU
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1 B pamxax paspaborku npororuna MC ua 6a3e tunosoit VIC Bbl nomkHb! Beiopats CASE-cpenctBo mist TIK-1
MozeIMpoBaHus OusHec-mponeccos. Kakoe cpeacTBo Hanbonee pacupoCTpaHeHo ATl 9TOH 1enu?
a) MS Visio
b) Adobe Photoshop
¢) CorelDRAW
d) Notepad++

Ortsert: a

2 IIpu coznanmn (Momudukanum) MC i aBTOMaTH3aIiy 3a0a491 YIIPaBIeHHs 3aKa3aMH BBl BeIOpaiu TunoByro (I1K-1
NC «1C:Ympasnenue Toprosieit». Kaxoit aTan pa3paboTky NpoTOTHIIA SBIISETCS MEPBBHIM?
a) Harmcanue xona
b) Ananus TpedoBaHumii n 10paboTKa THIIOBOI KOH(QUIYpaluy HOJ CHEIU(UKY IPEATIPUITUSL
c¢) TectupoBanue
d) Buenpenue

Ortser: b

3 B pamkax conpoBoxaeHust IC BbI momy4uin 3ampoc Ha MoauduKaiuio oTyera o npopaxam. Kakoe TIK-1
JeHCTBHE JODKHO OBITH BBIIIOJIHEHO B EPBYIO OYEPENb B COOTBETCTBUH € pa3paboTKoil npoToTuna?
a) Cpasy HauaTh UCaTh KOI
b) IIpoananu3nupoBarh TpeOoOBaHUE U pa3pabOTaTh MPOTOTUIT U3MEHEHHUH /Ul CONIACOBAHMS C 3aKa34YMKOM
¢) OTka3arb B 1opaboTke
d) Iepenars 3aady TECTUPOBLIKKY

Ortsert: b

4 IIpu paszpaborke npororrna C Ha 6a3e tunosoit MC s aBTOMaTu3anuy yrnpasieHHs IIepCOHAIOM BB TIK-1
HCTIONB3yeTe METONOIOTHIO OBICTPOil pazpaborku npuinoxenuit (RAD). Kakoif HHCTpyMeHT nenecoobpas3Ho
TIPUMEHHTH ISl CO3AaHUs IIPOTOTHIIA HHTepdetica?
a) Figma mmn Balsamiq
b) TexcTOBEIH penakTop
¢) Kommmsrop C++
d) SQL-xsment
Ortsert: a

5 B pamxax BemonHeHus pabot no co3ganuro MC BeI pa3pabarsiBaeTe IpOTOTHII 0a3bl JAHHBIX HA OCHOBE TIK-1
tunosoii VIC. Kakas Mozaeb JaHHBIX UCIOIb3YETCA AN KOHLENTYaIbHOIO IPOEKTUPOBAHUS IPOTOTUIIA?
a) dusnueckas MozeNb

b) ER-Moznens (CymHOCTE-CBSI3b)

c¢) Uepapxudeckas Mozieb

d) CereBas Mmonens

OrtBert: b
6 CootHecute 3Tan paspadotku nporotuma MC c ero conepkanueM npu cozganuu VC Ha 6a3e THIIOBOI: TIK-1
Pran Copepwanne

A. Coapanve paboTaloweid Bepcuk CUCTEMBI C OFPaHUYEHHBIM GYHKLIMOHANOM ANA

1. AHanua TpeGoBaHmit
AEMOHCTPaUMK

b. Chop u popmanusauma noTpebHocTeld NnonL3OBaTeNel, ONpefeneHve uenen

2. NporoTunupoeaxue
aBTOMATU3aLMK

B. NpeAcTagneHue NPOTOTHNA 3aKazunky, cGop 0OpaTHOI CBA3N, yTOuHEeHHe
3. CornacogaHue nporotmna

TpeGoBaHunid
OTtBeT: 1-b,2-A, 3-B
7 CooTHecuTe HHCTPYMEHT pa3padOTKH ¢ eTo IPUMEHEHUEM IIpU co3aanuu npororuma UC: TIK-1
WHcTpymenT Npumenenne
1. ERwin,/ PowerDesigner. A. PazpaboTka mHTepdeiica u MakeToB IKpaHHLIX GOPM
2. Balsamiq / Figma, b. Moaenupoeakue HU3HeC-NPOLLECCOB M AUArPamMMel NOTOKOB AaHHBIX
3. MS Visio./ B. PaspaGioTka KOHUENTYanbHOA W NOTM4YeCcKOi MOARNM A3HHBIX

OrtBer: 1-B, 2-A, 3-b

8 Cootrecute i moxuduxanuu VIC ¢ e pausaueM Ha conpoBoxaenue MC: TIK-1
Tun mopuduraumun BAMAHKE Ha CONPOBOXAEHME
1. flobaBneHwe HOBOro OTuYéTa A. TpebyeT 0OHOBNEHUA AOKYMEHTALMM W NepeobyueHua Nons3oBatenei
2. Mamenenne cTpykTypil Hase T
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;augu;“ T 6. Moxet notpefosats 06HOBAEHMA NPOTOTMNE M NEPETECTMROBAHKA MHTepdeiicos
3. ObHosnenne eepcumn CYB/] B. TpebyeT npoBepKH COBMECTMMOCTH W PerpeccMOHHONO TECTUPOBAHUA
Otser: 1-A, 2-b, 3-B
9 Pacnonoxwure B mpaBUIIbHON MOCIIEA0BATENLHOCTH 3TaNbl pazpadborku npororuna MC Ha 6a3e TUIOBOI: TIK-1
1 C6op TpeboBanmii 1 aHAIN3 TPEAMETHO 001acTH
2 Bei6op tunoBoii IC u orieHka e€ cooTBeTCTBUS TPeOOBaHHUAM
3 HNopabotka TunoBoit IC B cOOTBETCTBUU C BHIABICHHBIMH OTPEOHOCTAMH (HACTPOMKA, TOTMIINHT)
4 Pa3paboTka npoToTHmna (MakeThl, SKpaHHbIC GOPMBI, OTUETHI)
5 JleMOHCTpanys NpOTOTHIIA 3aKa34HKY U COIIaCOBAaHHE
6 YTBeprkaeHUe IPOTOTHUIA U NIEPEXO K MOTHOLEHHON pa3padoTKe
Tun moaupMKayn BAuAHME Ha CONPOBOXKAEHUE
1. flobaBneHwe HOBOro OTuYéTa A. TpebyeT 0OHOBNEHUA AOKYMEHTALMM W NepeobyueHua Nons3oBatenei
2. M3meHeHue cTpyKTypbl 6asbl "
F— 6. MoxeT notTpeGoBaTe 0OHOBNEHMA NPOTOTMNA M NEREIECTMROBAHMA MHTepdelicos
3. O6HoBneHme Bepcan CYB[L B. TpebyeT NpoBEPKK COBMECTMMOCTM W PErPeCcCHOHHOTO TECTHPOBAHMA
OtBer: 15254535556
10 Pacrmionoxxute B IpaBUIIBHON ITOCIIEN0BATENBEHOCTH marn Mogudukanuy 1IC B paMkax cONpOBOXKICHUS: TIK-1
1 Ananmu3 3amnpoca Ha MOTU(HKAIUIO U OL[CHKA TPYI03aTpaT
2 Pa3paboTka poToTHIIa U3MEHEHHH (HAIPHMEp, HOBOTO OTYETA HITH (DOPMBI)
3 Peanu3anust U3MEHEHUI B TeCTOBOI cpere
4 TectupoBaHUe U3MCHEHHI 1 IPOBEPKA HHTETPAIINH C CYIIECTBYOIUMH MOITYJISIMU
5 CornacoBaHnE U3MCHEHUI C 3aKa34YHKOM Ha OCHOBE IIPOTOTHIIA
6 BHenpeHue n3MeHEHM B IPOAYKTUBHYIO Cpelly U OOHOBJICHUE JOKYMCHTAIIUH
Tun moandmraymn BAusAHWe Ha cONPOBOXKAEHUE
1. AobaeneHwe HoBOrO OTYETa A. TpebyeT 06HOBAEHWUA AOKYMEHTALMK K NepeobyyYeHUA Nonb3oBaTened
2. MameHeHune crpykm [:EE!
.cl.aHH:xM e ey . b. Moxet noTpe6oBaTte 06HOBAEHUA NPOTOTMNE U NERETECTMRGBAHUA UHTEpdelicos
3. ObHosnenne eepcumn CYB/] B. TpebyeT npoBepKH COBMECTMMOCTH W PerpeccMOHHONO TECTUPOBAHUA
OtBer: 1-2—-55-53—-54-56
11 [laiiTe pa3BepHYyTbIi OTBET TIK-1
B pamxax paspabortku nporotuna MC ua 6a3e tunooit VIC st aBTOMaTi3aiy J0KyMeHTO000pOTa OMHIINTE,
Kak BbI IpOBeéTe aHaiu3 TpeboBanuii u Beibepete Tunosyro NC.
Tun moaupMKayn BAuAHME Ha CONPOBOXKAEHUE
1. flobaBneHwe HOBOro OTuYéTa A. TpebyeT 0OHOBNEHUA AOKYMEHTALMM W NepeobyueHua Nons3oBatenei
2. M3meHeHue cTpyKTypbl 6asbl "
F— 6. MoxeT notTpeGoBaTe 0OHOBNEHMA NPOTOTMNA M NEREIECTMROBAHMA MHTepdelicos
3. O6HoBneHme Bepcan CYB[L B. TpebyeT NpoBEPKK COBMECTMMOCTM W PErPeCcCHOHHOTO TECTHPOBAHMA
OtBer: Wzyuenne 6usHec-nporeccoB 3aka3uuka; 2. CpaBHenue Tunosix VIC (1C:JokyMeHTO000DOT,
Directum, ELMA); 3. Bei6op mo kputepusim: GyHKIHOHATEHOCTD, CTOMMOCTb,
Macirabupyemoctsb; 4. @opmupoBanue T3 Ha 10pabOTKy HPOTOTHIIA.
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12 [laiiTe pa3BepHYyTbIi OTBET TIK-1
Onuumre miaH pa3padoTKH IPOTOTHUIIA MOLYJIS YIIPABIEHHS 3aKa3aMU IJIs HHTepHET-MarasuHa Ha 6ase
tunosoit MIC. Kakue 3Tansl 1 HHCTpYMEHTHI BBl IPUMEHUTE?
Tun mogudmraumum BAWAHWE Ha CONPOBONAEHWE
1. flobaBneHwe HOBOro OTuYéTa A. TpebyeT 0OHOBNEHUA AOKYMEHTALMM W NepeobyueHua Nons3oBatenei
2. M3meHeHue cTpyKTypbl 6asbl "
ik 6. MoxeT noTpeGoBaTe 0OHOBNEHMA NPOTOTMNA M NEREIECTMROBAHMA MHTepdeiicos
3. O6HoBneHme Bepcan CYB[L B. TpebyeT NpoBEPKK COBMECTMMOCTM W PErPeCcCHOHHOTO TECTHPOBAHMA
Otser: 1. Ananu3 TpeboBanuii (3aKa3uuk, ckiiaz, jJoructuka); 2. Beibop tunosoit UC (1C:YH® /
Butpukc24); 3. Mozpenuposanue 6usHec-npoueccoB (BPMN); 4. Pa3paboTka npororumna
(MaKkeTBl, HacTpoiika); 5. JleMoHCTpalys U corllacoBaHue.
13 JlaiiTe pa3BepHyTbI OTBET TIK-1
B pamkax BeIoTHEHMS paboT Mo co3Aanuio (MoaupuKanuu) u conpoBoxaeHuto MC onummmte, KaK Bbl
opraHmsyere mnporecc Moau(pUKAIUN 0TYETA 10 MTPOJAKaM, BKIF0Yast pa3pabOTKy MPOTOTHIIA H3MEHEHUI.
Tun uogutunaunn Bananwe Ha conposoxaeHne
1. AobaeneHwe HoBOrO OTYETa A. TpebyeT 06HOBAEHWUA AOKYMEHTALMK K NepeobyyYeHUA Nonb3oBaTened
2. NzmeHeHue cTpykTyph! 6aze -
ranmLX b. Moxet noTpe6osaTte 06HOBAEHUA NPOTOTMNE M NERETECTMROBAHUA UHTEpdelicos
3. ObHosnenne eepcumn CYB/] B. TpebyeT npoBepKH COBMECTMMOCTH W PerpeccMOHHONO TECTUPOBAHUA
OrtBert: 1. 3ampoc 3aka3zunka; 2. AHanu3 TpeboBaHuii k oTuéTy; 3. Pa3paboTka Makera oTuéra; 4.
CornacoBanue Maketa; 5. Peanmsanus (SQL-3ampoc, HacTpoiika otuéra); 6. TectupoBanue; 7.
Buenpenne; 8. O0ydeHue nonp3oBaTese.
14 [laiiTe pa3BepHYyTbIi OTBET TIK-1
Onumure, kakue nporoturnsl MC Bel pa3paboTaere Ui aBTOMAaTU3alMU 3a1a4 YIPaBICHUS CKJIAZOM, H KaK
OHH OynyT MHTErpupoBaHsbl ¢ cyiiectBytoieit IC Ha 6a3e THIIOBOM.
Tun mogudmraumum BAWAHWE Ha CONPOBONAEHWE
1. flobaBneHwe HOBOro OTuYéTa A. TpebyeT 0OHOBNEHUA AOKYMEHTALMM W NepeobyueHua Nons3oBatenei
2. M3meHeHue cTpyKTypbl 6asbl "
ik 6. MoxeT noTpeGoBaTe 0OHOBNEHMA NPOTOTMNA M NEREIECTMROBAHMA MHTepdeiicos
3. O6HoBneHme Bepcan CYB[L B. TpebyeT NpoBEPKK COBMECTMMOCTM W PErPeCcCHOHHOTO TECTHPOBAHMA
OtBer: [Ipororunsr: 1) npuémka ToBapa; 2) oTrpy3Ka; 3) HHBEHTapHu3auus; 4) OTYETHI; HHTET PALIUS
yepe3 API ¢ 1C:YT; npototunsl coznatorcs B cpene 1C:IIpeanpustue u cornacyorcs ¢
3aKa34UKOM.
15 JlaiiTe pa3BepHyTbIi OTBET TIK-1
B pamkax pazpabotku nporotuna VC Ha 6a3e THIIOBOW ISl aBTOMATH3AILUH YIIPABICHUS TPOCKTaMHU
OIUIIIUTE, KaK BBl OyJeTe TECTHPOBATh MPOTOTHIT H COOMPATh OOPATHYIO CBS3b JJISI €r0 JOPaOOTKH.
Tun uogutunaunn Bananwe Ha conposoxaeHne
1. AobaeneHwe HoBOrO OTYETa A. TpebyeT 06HOBAEHWUA AOKYMEHTALMK K NepeobyyYeHUA Nonb3oBaTened
2. NzmeHeHue cTpykTyph! 6aze -
At HbX b. Moxet noTpe6osaTte 06HOBAEHUA NPOTOTMNE M NERETECTMROBAHUA UHTEpdelicos
3. ObHosnenne eepcumn CYB/] B. TpebyeT npoBepKH COBMECTMMOCTH W PerpeccMOHHONO TECTUPOBAHUA
OtBer: 1. IToxroroBka TecTOBEIX clieHapueB; 2. [IpoBeneHme JeMOHCTpaNNK 3aKa34ynKy; 3. COop
o0patHoii cBs13M (01poc, HHTEPBEIO); 4. Oukcanus 3amedanuii; 5. lopaboTtka npororumna; 6.
[ToBTrOpHas nemMoHcTpanus; 7. YTBEp>KACHUE IPOTOTHUIIA.
16 B paMkax uHMIIManuy npoexra no coznanuo bJ{ A cuctemsbl ynpaBieHHs 3aKka3aMH Bbl JOJDKHEI onpeaenuts ([TK-3
OCHOBHBIE IIeJTM U OTPaHUYEHUs IpoekTa. Kakol JOKyMEHT sSIBIsIeTCS OCHOBHBIM Ha 3TOM 3Tare?
a) Texunueckoe 3ananue (T3)
b) YcraB nmpoekra
¢) PyxoBoncTBo nonb3oBarens
d) IIporpamma ucrbITaHmiA
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Ortser: b
17 IIpn nnanupoBanuy nmpoekra no paspaborke B/l BB TOMKHBI pactpeieNIuTh 3a1a9l MEXKy YIaCTHHKAMH IIK-3
kxoMaH/bl. Kakoif HHCTpYMEHT ynpaBiieHHs IpoekTaMy Hanboee 3(dexTuBeH s 3Toro?
a) [lmarpamma "'anTa u marpuna orserctBeHHOCTH (RACI)
b) TexcTOBEIH penakTop
¢) DJNeKTpOHHAS IT0YTa
d) CounansHele ceTr
Ortsert: a
18 B pamxax opraHu3anuy UCIOIHEHHUS pabOT MPOeKTa BBl 00HAPYKHIIM OTKJIOHEHHE OT IUIaHa [0 CPOKaM Ha IIK-3
JTane npoekTuposanus. Kakoe ynpasneHueckoe feiicTBUE cleayeT IPeIIpUHITh B IEPBYIO 04epeb?
a) YBOJINTH PYKOBOIUTEIIS dTaNa
b) [IpoBecTr aHaNMN3 NPUYNH OTKIOHEHUS X CKOPPEKTUPOBATH IUTaH-TPadhuK
¢) YBenmunts Oromxet Ha 30%
d) IIpexparutsb npoext
OrtBert: b
19 IIpu ympaBnenun peanusanuei npoekra 1o BHeapeHuto b/l BbI nomkHbEI 00ecniednTs ycnemHsii nepexoa ot ([IK-3
pa3paboTKy K 3kciuTyaranuu. Kakoii sram sBisieTcss KpUTHUECKUM JUIS BHEAPEHHUS IIPOJYKTa B ICSATEIbHOCTh
opraHuzauuu?
a) TectupoBanue
b) OGyuenue nonbp30BaTeseH U MOATOTOBKA JOKYMEHTALMH
¢) Hanmucanue kona
d) Beibop o6opynoBanust
OrtBert: b
20 B paMkax uHMIIManuy MpoekTa no MoxepHu3anuu cyuectsyromuei UC BbI JOMKHBI OLeHUTH pucku. Kakoit IIK-3
HUHCTPYMEHT MCIIONb3YETCS JUIS UICHTU(UKALMY U OLICHKH PUCKOB?
a) Peectp puckos
b) duarpamma 'anta
¢) SWOT-ananu3
d) Kozeke npoexra
Ortsert: a
21 CooTHecuTe 3Tal ynpasiIeHUs IPOEKTOM C €ro cojepkanueM npu co3ganuu UC: IIK-3
BTan ynpasaeHua Copepxanune
). Mswumatin npoexra A. Pa3paboTka AeTanbHOro NAaHa-rpaduka, pacnpeaeneHine pecypcos, HasHaueHne
OTBETCTBEHHLIX
b. ﬂﬂahupoaaume b. OI'IPE,CI.EIIE'NME uened, COCTaBa KOMaHAbl, OCHOBHBIX OTPAHWYEHWUHA W YTBEDXAEHWE
ycrasa
3. OpraHn3auna UCNONHEHWA B. KoopauHauwa paboT, KOHTPONL BLINOAHEHWA, YNPABAEHUE MIMEHEHNAMM
OrtBer: 1-b, 2-A, 3-B
22 CooTHecuTe TPYLOBOE 3aJaHNE C COOTBETCTBYIOIIEH 3a1a4uell Mpy OpraHu3auuy UCIOoNIHeHU pabot npoekra  |I1K-3
1o coznanuro bBJI:
TpyaoBoe 3apaHue CoOTBETCTRYHOLAN 3a83ua
l;’:::ﬁmm ORI AEHOR A. YcraHoeka CYB/L, HacTpoiika NapaMeTpos, TECTUPOBAHWE NPOX3BOANTENLHOCTH
é.;;,;luwucmwpuaawe W HacTpoRxa B. Cop TpeGoeanuid, noctpoexme ER-AWarpaMmbl, COMNAcoBaHMe C 3aKa3unMKoM
3. PaspaboTka uHTepgeiicos u B. NpoexTrpoBanue Gopm, 3aNpoCos, OTYETOB € UCMONL30BaHWeM BeibpaHHoro
TyeToR MHCTPYMEHTApUA
OrtBer: 1-b, 2-A, 3-B
23 CootHecute (akTop ycrexa IpoeKTa ¢ COOTBETCTBYIOLIMM acleKTOM YIIPaBICHHs peain3alieil IpoeKTa: IIK-3
DaKTop ycnexa AcneKT ynpasneHus
1. CooTBeTcTEME TPebOoBaHUAM .
A, PerynApHelfd MOHUTOPUHT U YNPABAEHWE MIMEHEHWAMMW B NpOLECCe paspaéom
pakazuuka
[2. Cobniogenwe cpokoB B. UeTkoe NnaHnpoBaHWe, KOHTPOAb BEX W YNPaBNeHne PUCKaMK
B 3¢$E‘KTHBHDE‘ HCHONLS0RIHNE B.¥n NeHn MW, NpK HT MA 4, MOHUTOPWUHI Tpar
BroaxeTa PaBNEHWME PECYPCaMK, NPUOPUTE3ALMA 33434, MOHWUTOPUHT 3aTpal
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OTtBeT: 1-A, 2-b, 3-B
24 Pacrionoxure B npaBUiIbHON MOCIIEI0BATEIBHOCTH ATAIbl HHULMALIMY U TUIAHUPOBaHMS MpoekTa 1o coznanuto 11K-3
B:
1 Onpenenenue 1eneit v 3a1a4 NpoeKTa
2 HazHnayeHHe pyKOBOAMTENS MPOEKTa U POPMUPOBAHIE KOMAHIbI
3 OueHka pUCKOB U OrpaHUYEHUN
4 Pa3zpaboTka ycTaBa MPOCKTa U €r0 YTBEPIKACHNUE
5 Cocrasienue neransHoro miaHa-rpaduka (WBS, nnarpamma 'anra)
6 Pacripenenenue pecypcoB U 3aa4 MeX/1y Y4aCTHUKaMHU
DaKTop ycnexa AcneKT ynpasneHus
1. CooTBeTcTEME TPebOoBaHUAM .
A PGWMIDHHH MOHWUTOPUHI U YNPABAEHWE EIMEHEHWAMM B NpoLecce paspaéom
paKazuuka
[2. Cobniogenwe cpokoB B. UeTkoe NnaHnpoBaHWe, KOHTPOAb BEX W YNPaBNeHne PUCKaMK
- 3¢m9KT“BHDQ HeDRI0RANE B le NeHwn MW, NpK T WA Y, MOHMWTI WHI 7| 13
BroaxeTa PaBNEHWME PECYPCaMK, NPUOPUTE3ALMA 33434, MOHWUTOPUHT 3aTpal
OTtBeT: 152—-53-54—>55-56
25 Pacrionoxure B npaBUiIbHON MOCIIEIOBATEIBHOCTH IAaru BHEPEHUS IPOLYKTa IIPOEKTa B AEATENbHOCTh TIK-3
OpraHu3aluu:
1 Pa3zpaboTka ruraHa BHeIpeHUs U rpaduka rmepexoyia Ha HOBYIO CHCTEMY
2 INoxroroBka HH(GPACTPYKTYpHI U ycTaHoBKa [10
3 Murpanus AaHHBIX U3 CTapOi CUCTEMBI B HOBYIO B/
4 O0yueHHe TOTb30BaTeNCH 1 MOATOTOBKA JOKYMEHTAIHH
5 OnbITHAs SKCIUTyaTaus U cOop 0OpaTHOI CBA3M
6 TIpoMmblliuIeHHas SKCIUTyaTalus U MOJIepKKa
DaKTop ycnexa AcneKT ynpasneHus
1. CooTBeTcTEME TPebOoBaHUAM .
A PGWMIDHHH MOHWUTOPUHI U YNPABAEHWE EIMEHEHWAMM B NpoLecce paspaéom
paKazuuka
[2. Cobniogenwe cpokoB B. UeTkoe NnaHnpoBaHWe, KOHTPOAb BEX W YNPaBNeHne PUCKaMK
- 3¢m9KT“BHDQ HeDRI0RANE B le NeHwn MW, NpK T WA Y, MOHMWTI WHI 7| 13
BroaxeTa PaBNEHWME PECYPCaMK, NPUOPUTE3ALMA 33434, MOHWUTOPUHT 3aTpal
OTtBeT: 152—>53—-54—>55-56

26 JlaiiTe pa3BepHyTbI OTBET IIK-3
B pamkax nHunuanuu npoexra rno cozaanuio bJ{ uis cucteMsl ynpaieHus IPOSKTaMH ONUILUTE, KaKUe I1aru
BBI MIPEATIPUMETE IS pa3pabOTKU yCTaBa IMPOEKTA H OMPEACICHUS €r0 OCHOBHBIX OTPAaHUYCHUIA.

‘DakTop ycnexa AcnexT ynpaBneHua

1. CooteeTcTBue TpeboBaHuAM ,,

A. PerynapHbiii MOHUTOPUMHT 1 YNPaBAEHUE U3MEHEHUAMM B NpoLiecce paspaboTku

paKasuuka

2. CobnioaeHue CpoKoB B. YeTKO® NNaHUPOBaHWE, KOHTPONE BEX W YNPABNEHNE PUCKAMM

[ 2PRSITMEHOE HCNOAL3CRANAR B.¥n NEHW MU, MPUOPHT WA 4, MOHWTOPMHT 3aTpar

l61omxeTa h PaBneHne pecypcamMu, NPpUOPHTE3aUUA 3a4a4, MOl op| 3arpa’

OrtBer: 1. IlpoBecTH BCTpedy ¢ 3aKa34MKOM JUISL ONIpeieNieHus meneid; 2. OnpenenuTsh TpeOOBaHHS K

cpokawm, Oro/pkeTy 1 KagecTBy; 3. Ouenuts pucku; 4. CHopMupoBaTh COCTaB KOMaHIbL; 5.
Pazpaborars ycTaB mpoeKTa 1 yTBEPIAUTH €T0 Y 3aKa3UHKa.

27 JlaiiTe pa3BepHYyTbIi OTBET IIK-3
Onuuvre MiaH OpraHu3aliy UCTIOIHEHUS padoT 1Mo mpoekTy paspadotku Bl mis noructuueckoit koMnanum.
Pacnpenenute 3agaun mexny apxurekropom, DBA, pa3paboTunkamMu 1 aHaIUTHKOM.

I
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DaKTop ycnexa AcneKT ynpasneHus
1. CooTBeTcTEME TPebOoBaHUAM .
A, PerynApHelfd MOHUTOPUHT U YNPABAEHWE MIMEHEHWAMMW B NpOLECCe paspaéom

pakazuuka

[2. Cobniogenwe cpokoB B. UeTkoe NnaHnpoBaHWe, KOHTPOAb BEX W YNPaBNeHne PUCKaMK

B 3¢$E‘KTHBHUE‘ HCHONLS0RIHNE B.¥n NeHn MW, NpK HT MA 4, MOHUTOPWUHI Tpar

Broaxera paBneHue pecypcaMu, NPUOPHUTE3aLMA 33434, MOHWTOPMHT 3aTpal

OtBer: Amnanutuk — c6op TpeboBanuii 1 ER-monens; Apxurexrop — Beioop CYB/I, npoexrupoBanne

cxembl; DBA — ycranoBka u Hactpoiika CYB/I; Pazpaborunku — peanusarys 3ampocos,
uHTepdeiicoB; PykoBoanTeNnb — KOOPIUHALKS, KOHTPOJIb CPOKOB.

28 JlaiiTe pa3BepHyTbIi OTBET IIK-3
B pamxax ynpasieHus peanusaiyeii mpoekTa paccunTaiTe obiiee BpeMst BBIIOIHEHHS IIPOESKTa (B THAX), €CIIN
Ha 9Tan aHanu3a oteefeHo 10 xHei, Ha nmpoekTupoBaHue — 20 qHEl, Ha pa3paboTky — 30 nHeil, Ha
tectupoBanue — 10 gHEH, Ha BHenpeHue u o0ydyenue — 15 gueit. OTBET qaiite 4ucioMm.

‘DakTop ycnexa AcnexT ynpaBneHua
1. CooteeTcTBue TpeboBaHuAM ,,
A. PerynapHbiii MOHUTOPUMHT 1 YNPaBAEHUE U3MEHEHUAMM B NpoLiecce paspaboTku
pakasuuka
2. CobnioaeHue CpoKoB B. YeTKO® NNaHUPOBaHWE, KOHTPONE BEX W YNPABNEHNE PUCKAMM
[ 2PRSITMEHOE HCNOAL3CRANAR B.¥n NEHW MU, MPUOPHT WA 4, MOHWTOPMHT 3aTpar
llomxeTa . YNpaeAeHWe pecypcaMu, NpUOpHTe3aLWA 3aAa4, MO op 3aTpa’
OTBeT: 10+20+ 30+ 10+ 15 = 85 nueii.

29 JlaiiTe pa3BepHYyTbIi OTBET IIK-3
Onuumre miaH BHeApeHUs npoaykTa npoekra (BJl) B nesrensHoCTh opranu3anuu. Kakue pucku HeoOXoaumMo
YUYECTh U KaK UX MUHUMH3UPOBATh?

DaKTop ycnexa AcneKT ynpasneHus

1. CooTBeTcTEME TPebOoBaHUAM .

A, PerynApHelfd MOHUTOPUHT U YNPABAEHWE MIMEHEHWAMMW B NpOLECCe paspaéom

pakazuuka

[2. Cobniogenwe cpokoB B. UeTkoe NnaHnpoBaHWe, KOHTPOAb BEX W YNPaBNeHne PUCKaMK

B 3¢$E‘KTHBHUE‘ HCHONLS0RIHNE B.¥n NeHn MW, NpK HT MA 4, MOHUTOPWUHI Tpar

Broaxera paBneHue pecypcaMu, NPUOPHUTE3aLMA 33434, MOHWTOPMHT 3aTpal

OtBer: [Inan: 1) [TunotHOE BHEeApeHUE HA ONHOM noapa3zaeneHuy; 2) TectupoBanue u

KoppekTupoBka; 3) [lonHomacmrabuoe BHenpenue; 4) OOyueHue nonp3oBarenei. Pucku:
HOTePsl JAaHHBIX — PE3EPBHOE KOIMPOBAHUE; OTKA3 000PYIOBAaHNUS — IIAH OTKarTa; HU3Kas
MPOM3BOANTENILHOCTD — ONITUMHU3ALMA M MacIITaOUpOBaHHE.

30 JlaiiTe pa3BepHyTbI OTBET IIK-3
B pamxax ynpasneHust HHUIManUeH, pa3paboTKoil 1 peann3anuei mpoexra 1mo Moxepau3anuu bJ] onmummure,
KaK BBl OpraHu3yeTe KOHTPOJIb HCIIOTHEHHUS 1 YIPaBJIeHHe H3MEHEHUSIMH B IIpoIiecce pa3padoTKy.

‘DakTop ycnexa AcnexT ynpaBneHua

1. CooteeTcTBue TpeboBaHuAM ,,

A. PerynapHbiii MOHUTOPUMHT 1 YNPaBAEHUE U3MEHEHUAMM B NpoLiecce paspaboTku

pakasuuka

2. CobnioaeHue CpoKoB B. YeTKO® NNaHUPOBaHWE, KOHTPONE BEX W YNPABNEHNE PUCKAMM

[ 2PRSITMEHOE HCNOAL3CRANAR B.¥n NEHW MU, MPUOPHT WA 4, MOHWTOPMHT 3aTpar

llomxeTa . YNpaeAeHWe pecypcaMu, NpUOpHTe3aLWA 3aAa4, MO op 3aTpa’

OrtBert: KonTpoms: perymsipHsle cTaTyc-MUTHHTH, fuarpaMmbl ['anTa, cuctema Jira; ynpasieHue

N3MEHEHUSIMU: (hOpPMaJIbHBII IIPOLeCcC — 3alpoC Ha H3MEHEHNE, aHAIN3 BIIHSHHS,
YTBepXKJCHNE, BHEJPCHNUE, JOKyMCHTHPOBAHIE; MOHUTOPHHT PHCKOB M KOPPEKTUPOBKA ILIAHA.

31 B pamkax BeisiBnenust peboBanuii k Cucteme st BJI ynpasnenns nepconanom Bbl npoBoauTe uHTepBbio ¢ [[TK-4
nonb3oBaresiMu. Kakoit MeTos aHanu3a TpeOGOBaHUI MO3BOJISIET BBISIBUTH CKPBITHIE TOTPEOHOCTH
MOJIb30BaTENeH?

a) AHKETUpOBaHUE
b) Habmronenue 3a pabounmMu nporeccamu
¢) AHanu3 CylecTBYIONIEH TOKYMEHTalu:
d) Coop craructuku

Ortsert: b
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32 IIpu xoHUEnTyansHO-I0rMYeckoM npoextuposannu UC Bl ctpoute ER-nuarpammy amst npeametHoit obnactu |[1K-4
«HHTepHeT-Mara3un». Kakas cylHOCTb SIBIISIETCSI OCHOBHOM MPH 3aKa3e ToBapa?
a) Kiment
b) ToBap
¢) 3aka3
d) Cxmazg
Ortsert: c
33 B pamxax BeIsBieHUs TpeGoBaHUi k CHCTeMe BBI IOJDKHBI OIPeeIuTh HeyHKIMoHambHEIe TpeboBanus s [1K-4
B. Yro otHOCHUTCS K HE(DYHKIIMOHAIBHEIM TPeOOBaHUAM?
a) Crincoxk Tabmui 1 nosei
b) TpeGoBaHUs K TPOU3BOIUTESILHOCTH U BPEMEHH OTKIINKA
¢) Onncanue GM3HEC-TIPOIIECCOB
d) Csi3u MeXIy CYIIHOCTSIMH
OrtBert: b
34 Ipu xoHuenTyansHo-10rHueckoM npoektuposanun MC Bol npeodpasyere ER-Moznens B pemsinuonnyto cxemy. [TK-4
Kaxoe mpaBuiio sBJsieTCs OCHOBHBIM IIPH IPE0OPa30OBaHHUHU CBSI3€i «MHOTHUE KO MHOTUM»?
a) Co3zaTh HOBYIO TaOJMHIY-CBSA3KY C BHEIIHUMH KIIOYaMU
b) 106aBUTH BHEIIHHMIT KJIIOY B OJIHY M3 CYIIECTBYIOIIUX TaOINILL
c¢) Urnopuposats CBs3b
d) Cosnars npencraBieHue
Ortsert: a
35 B pamxax conpoBokaeHHs pa3pabOTaHHBIX MPOEKTHBIX PEIICHUI BBI ITOIYYHIIN 3alIpoc Ha n3MeHeHue cxemsl ([1K-4
B. Kakoe neiicTBre JOMKHO OBITH BBIIOJIHEHO B IMEPBYIO 04epeh?
a) Cpa3y U3MEHUTH CXeMy
b) IIpoBecTr aHanM3 BIMSHHS H3MEHEHNUS Ha CYIIECTBYIONIHE KOMIIOHEHTH 1 OOHOBUTD JIOKyMEHTALUIO
¢) Otka3arb B I3MEHEHAHT
d) Ilepenars 3amauy pa3paboTunkam O6e3 aHanu3a
Ortsert: b
36 CootHecuTe 3Tan npoekTupoBanus b/l ¢ ero conepxanueM npu KOHLENTYalbHO-TOTHYECKOM IIK-4
npoextupoBanuu VC:
[Tan npoeKTMpoOBaHWUA Copepxanne
1. KoHuenTtyansHoe npoekTuposaHue :I‘dg‘l'::eﬂeneume (HINULCKMX NAPAMETPOB XPaHeHHA (MHABKCHI, Pa3MelleHue Ha
12. Norueckoe NpoekTUpoBaHue b. NMocrpoenune ER-mogenw npeameTHoR 06nacTy, BulaeneHVe CyLUHOCTER 1 CcBA3eR
B. NMpeobpasoeanue ER-Moaenu B penaLMOHHLIE TaDAWLLI, HOPMANW3ALWA,
3. DUIWYECKOR NPOEKTMPOBAHUE N
onpejaenexHne Knloven
OrtBer: 1-b, 2-B, 3-A
37 CootHecute MeTo] cOopa TpebOBaHuit C €ro XapakKTepHCTHKOM MPH BhIsIBICHUHU TpeboBaHuii k Cucreme: IIK-4
Metop c6opa Tpe6oBaHnit XapaxtepucTia
1. MHIEPBBD A, Ct’mp KOANYECTEEHHLIX AdHHEIX Yepes CTaHAapPTUIMPOBaHHEE ONPOCHAKK
2. AHKETUpOBaHKWe B. MaybuHHOe obcyxaeHue ¢ KAKYeBLIMK NONLIOBATENAMM ANA BLIABASHWA HIDAHCOB
3. Anans cywectsyrowed B. MayueHne pernaMeHTos, oTYeros FUX AOKYMEHTOB OpraHn3a
hokymeHTauuM . Mayuenue p MEHTOB, OTY W APYTHX AOKYMEH praHusaumm
Ortsert: 1-b, 2-A, 3-B
38 CootHecute apredakT MPOEKTHPOBAHUS C €T0 HA3HAYCHUEM IIPH COIIPOBOXKICHUH MPOEKTHBIX PEIICHUMH: 11IK-4
ApTedat HasHauenue
1. ER-guarpamma A. Onucauue ¢M3W—l€0<0ﬂ CTPYKTYPhI 6a3bl AaHHBIX (TABAULEI, WHABKCHI, TpUrrepe)
12. CnoBapk AaHHBIX b. BuayanbHOoe NpeAcTaBneHrne CyLUHOCTeH U CBA3EH MeXAY HUMK
5. Cxema B/l (DDL-ckpuns) B. flokyMeHTUpoBaHWe aTpuGyTOB, THNOB AaHHLIX W OfPaHUUYeHMIA ANA KaXAO0IA
CYyLWHOCTH
OrtBer: 1-b, 2-B, 3-A
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39

Pacnionoxute B paBUIIbHOMN MOCIIEI0BATENBHOCTH 3TAIlBI BBISBICHHS TPEOOBAHUI
KOHLIENTyalbHO-IOrH4Yeckoro npoekruposanus C:

1 C6op TpeboBanmii y 3aKa34nKa U MOJIb30BaTeeH

2 Iloctpoenne ER-Monenu (koHIenTyanbHast MOAETb)

3 ®opmynupoBKa He(yHKIHOHAIBHBIX TpeOOBaHUH (IIPOU3BOAUTEIBHOCTD, O€30MaCHOCTD)
4 Tpeo6paszoBanre ER-Mozenu B peisiinOHHYO cXeMy (JIOTHYECKOe TPOSKTHPOBAHKE)

5 AHanu3 v yTouHeHHue TpeOOBaHMi, yCTpaHEHHE IPOTUBOPEUUI

6 JlokyMeHTUpOBaHUE TPEOOBAHUI U MPOEKTHBIX PeIeHUN

ApTtedaxt HasHauenue

1. ER-Anarpamma A. OnicaHue GUINUBCKOI CTPYKTYpb Ga3bl AAHHBIX (TAGAWLILI, WHAEKCHI, TPUITEpL)

I2. CnoBapbk AaHHBIX b. BuayaneHoe npeacTaBneHye CyWHOCTeR U CBA3EH MeXAY HIUMK

B. flokyMeHTUpoBaHWe aTpuGyTOB, THNOB AaHHLIX W OfPaHUUYeHMIA ANA KaXAO0IA

3. Cxema Bl (DDL-ckpunThi) cywHoCTH

I1K-4

OrtBer: 15553525456

40

Pacnonoxure B NPaBUIIbHO# ITOCIIE0BATENFHOCTH IIATH CONPOBOXKICHHS MIPOSKTHBIX PEIICHUH NpH
n3MeHeHnu Tpedosanuii k bJ1:

1 AHanu3 BIMSHUS U3MEHEHHS Ha CYLIECTBYIOLLYIO CTPYKTYpPY U JIaHHbIE

2 BHecenue u3MeHeHui B mpoekTHyo gokymeHnranuio (ER-guarpammy, cxemy BJI)

3 Tlony4eHue 3anpoca Ha K3MEHEHHE OT 3aKa34nKa

4 Peanu3arys N3MEHEHHUS B TECTOBOM cpeJie ¥ NPOBEPKa KOPPEKTHOCTH

5 CoryiacoBaHre U3MEHEHHH ¢ 3aKa3YMKOM Ha OCHOBE OOHOBJICHHOTO IpoeKTa

6 BHenpeHne H3MEHEHHUS B IPOLYKTHBHYIO CPERy

ApTtedaxt HasHauenue

1. ER-Anarpamma A. OnicaHue GUINUBCKOI CTPYKTYpb Ga3bl AAHHBIX (TAGAWLILI, WHAEKCHI, TPUITEpL)

I2. CnoBapbk AaHHBIX b. BuayaneHoe npeacTaBneHye CyWHOCTeR U CBA3EH MeXAY HIUMK

B. flokyMeHTUpoBaHWe aTpuGyTOB, THNOB AaHHLIX W OfPaHUUYeHMIA ANA KaXAO0IA

3. Cxema Bl (DDL-ckpunThi) cywHoCTH

I1K-4

OrtBer: 35155525456

41

[aiite pa3BepHyTbIil OTBET
B pamkax BeisiBienus TpedoBanuii k Cucreme 11t b/ ynpasneHust npoekTaMy ONUIINTE, KaKHe METOIbI cOopa
TpeboBaHMil Bbl IPUMEHUTE U KaK JOKYMEHTUPYETE PE3yIbTaThl.

I1K-4

OrtBer: I/IHTepBLIO C PYKOBOOUTEJIAMHU IMTPOCKTOB, aHKECTUPOBAHUEC YIaCTHUKOB, aHAJIN3
CyHICCTBYIOIINUX OTUCTOB; JOKYMCHTUPOBAHUC! cneuud)m(aunﬂ Tpe60BaHPII71, JAuarpaMmbl
BapHUaHTOB UCIIOJIb30BaHUs, CJIOBAPb JTaHHBIX.

42

[aiite pa3BepHyTbIil OTBET
Onumre npouecc KOHUENTyalbHO-JIOTHYECKOro MpoeKTHpoBanust b/l 1uist cucTeMsl ynpaBiaeHHs 3aKa3aMH.
Kakue cynnocTu u ¢Bs3u OyayT BblaEIEHBI?

I1K-4

OtBer: Cymmuoctu: Kimnenr, 3axas, Tosap, Corpynuuk, Cxian; csasu: Kiment-3aka3 (1:M),
3aka3-ToBap (M:N gepe3 Tabmuiry-cBs3Ky), 3aka3-Corpyaauk (M:1); moctpoeHue
ER-nuarpammsl, HopManuzanus 10 3HOD.

43

[aiiTe pa3BepHyTbIil OTBET

B pamkax npoexruposanusi IC aist HHTepHET-Mara3uHa pacCyuTaifTe KONUYeCTBO TaOIHUIl B PEIALUOHHOMN
cxeme, ecau B ER-Monenu BeigeneHo 6 cymHocTeil, 4 CBA3U «OJUH KO MHOTHMY H 2 CBS3U «MHOTHE KO
MHOTHM». OTBET JalfTe YHUCIOM.

I1K-4

OtBer: 6 (cymHocTn) + 2 (Tabmuisl-cBs3ky 1t M:N) = § tabmum.

44

[aiiTe pa3BepHyTbIil OTBET
B pamxax conpoBokaeHHs pa3pabOTaHHbIX MIPOEKTHBIX PEIIEHUI OMUIINTE, KaK BBl OyaeTe yIpaBisaTh
n3MeHeHusIMU B cxeme b/l npu mosiBneHnn HOBOW (yHKIIMOHATIBHOCTH.
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OtBer: 1. 3anpoc Ha uzMeHeHue; 2. Ananus BnusHus; 3. O6HOBNeHne ER-quarpaMmMer u morudyeckoi
mozenu; 4. I'enepaunst DDL-ckpuntos; 5. TectupoBanue Ha konuu bJ{; 6. O6HOBNCHHE
JIOKyMeHTaluy; 7. BHenpenue uepes cucteMy ynpasieHUs] BEPCUSIMU MUTPALUi
(Flyway/Liquibase).

45 JlaiiTe pa3BepHyTbIi OTBET 11IK-4
Omnumyre IUIaH BRISBICHUS TpeOOBAaHMI U KOHIIENTYyaIbHO-TOTHYecKkoro npoextuposanus MC s
ABTOMATH3AIMH ydeTa TOBApOB Ha cKiazne. Kakue npoeKkTHIe pemmeHust OyIyT NPpUHSTHI?

OtBer: [Tnan: 1. HTEpBBIO € KJIAAOBIIUKAMU H MEHEIKEepaMu; 2. AHAJIN3 TOKYMEHTOB (IIPUXOIHBIE,
pacxonusie Haknaaneie); 3. [loctpoenne ER-monenu (Cxknan, Tosap, [loctynnenune, OTrpyska,

Ocrarkn); 4. Jlornyeckoe NpoeKTUpOBaHKE: TaOIUIIbI, HOPMaIU3aIys, KIo4H; 5.
JlokymeHTupoBanue npoekTHoIx pemennit (ER-quarpamma, cnoBaps nanueix, DDL-ckpuntsr).
7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM
3auem cedvmotl cemecmp
No Conepxanue Bonpoca Komrmeren
n/n IIpaBunbHBIN OTBET (KJII0Y OTBETA) nus

1 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
IIpu pemennyn cTanAapTHEIX 3a1a4 MPpodecCHoHaTBbHON ISSITENLHOCTH MO IpoeKkTupoBanuio bJI s IIK-4, OIIK-3,
HMHTEpHET-Mara3yHa OITUIINTE, KaK BBl oOecrieunte 3amuTy oT SQL-MHbeKInil 1 yTeuky JaHHbIX. OIIK-5,

Otser: Hcronb30Banue NapaMeTpU30BaHHbIX 3anpocos (prepared statements) u ORM; npumenenne  |OITK-8
XPaHUMBIX IPOLIEYD; BAIHIALMS BXOIHBIX JaHHbIX; IIH(POBAHNE YyBCTBUTEIIBHBIX JJAHHBIX;
perynsapHslii aynuT 6e3onacHoctu 1 ooHoBieHne CYB/I.

2 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
Omnumyre IIaH pe3epBHOTO KONMPOBaHUS U BoccTaHoBIeHHs BJ ¢ yuetom TpeboBanmii nHGOpManHOHHON IIK-4, OIIK-3,
0€3011aCHOCTH JUIS CUCTEMBI yIIPaBIICHUS 3aKa3aMHu. OIIK-5,

Otser: IInan: exenHEBHOE MOJHOE KOMMPOBAHUE + HHKPEMEHTANIbHBIE O3Kallbl; XpaHEeHHe Ha OIIK-8
OT/IEIBHOM 3aILHMIIEHHOM HOCHUTENE; IH(POBAHUE PE3CPBHBIX KOMUIL; perysipHoe
TECTUPOBAHUE BOCCTAHOBIICHNUS; BEICHUE XKypHaa OIeparyii; MONUTHKa JOCTyIa K O9KamaM.

3 JlaiiTe pa3BepHyTbI OTBET IIK-1, TIK-3,
B pamxax mHCTAIISIIUY IporpaMMHOro odecneuenwus it MIC onummute, kak BB BIOepeTe Bepcuio CYB/] IIK-4, OIIK-3,
(manpumep, PostgreSQL) u kakue mapamMeTpsl HACTPOHUTE JIsl BHICOKOHATPY>KEHHOH CHCTEMBI. OIIK-5,

Otser: Bri6op nociienneit crabunsHoi Bepcuun LTS; HacTpoiika mapamerpos: shared_buffers, OIIK-8
work_mem, max_connections, synchronous_commit, wal level; HacTpoiika pemukanuu u
PE3EPBHOTO KOMMPOBAHMSI.

4 JlaiiTe pa3BepHyTbI OTBET IIK-1, TIK-3,
B pamxax nmapamerpuaeckoi HacTpoiiku cepsepa b/ paccunraiite pasmep OyhepHoro kama IIK-4, OIIK-3,
(innodb_buffer pool size) mrs MySQL, eciu o6mmit 06sem O3Y cepsepa cocrasisier 32 I'B, a cepsep OIIK-5,
uctnonb3yercs Toabko st b/l (pexomennamms 70-80% O3Y). Otser naiite B rurabaiTax. OIIK-8

Ortsert: 32 *0.75 =24 T'b (pexomennyercs 22-24 I'B).

5 JlaiiTe pa3BepHyTbI OTBET IIK-1, TIK-3,
Omnmure nponece nacTawsinun CYB/] Oracle B cpene Linux u nactpoiiku napamerpos st OLTP-cuctemsr. |I1K-4, OIIK-3,

OrtBer: Yceranoska uepes Oracle Universal Installer; co3nanue 6a3sl jaHHbIX ¢ momotibio DBCA; OIIK-5,
Hactpoiika napamerpoB: SGA TARGET, PGA_ AGGREGATE_TARGET, OIIK-8
DB _BLOCK_SIZE; nacrpoiika ceteBbIX KoHUrypanuii (listener.ora, tnsnames.ora);

TECTUPOBAHUE MOIKITIOUCHUSL.

6 [laiiTe pa3BepHYyTbIi OTBET IK-1, TIK-3,
B paMkax npuHSTHS y4acTHs B yIpPaBICHUU NPOEKTOM co3ganus b/l onmumute, kak Bbl opranusyere koHTpoib ([1K-4, OIIK-3,
KauecTBa Ha 3Talax MPOCKTUPOBAHUSA U PEaTH3aLIUH. OIIK-5,

Ortsert: PerynspHble Ko-peBbi0; aBTOMAaTH3UPOBAHHOE TECTUPOBAHUE (UNit-TECTHI JUIS XPAaHUMBIX OIIK-8
IpoLeyp); Harpy304HOE TeCTUPOBaHKe; nHcneknuyu ER-marpaMm u cxeM; BCTpedn ¢
3aKa34MKOM JUIS IEMOHCTPAIMHU ITPOMEKYTOUHBIX PE3yJIbTaToB.

7 [laiiTe pa3BepHYyTbIi OTBET [K-1, ITK-3,
Onuumre MiaH yopaBlieHUs U3MEHEHUAMH JUI IPOEKTa 10 co3aaHuio b/l, BKimoyast OLeHKY BIUSHUA [1K-4, OIIK-3,
W3MEHEHHUH Ha CPOKH, OIOKET U KauyeCTBO. OIIK-5,

OtBer: 1. Perucrpanus 3ampoca Ha u3MeHeHue; 2. AHanu3 BnusaHus; 3. OLeHka Tpyao3arpar U OIIK-8
cpokoB; 4. CormacoBaHue ¢ 3aKa3uukoM; 5. BHeceHue u3aMeHeHui B IJ1aH U JOKyMEHTALUI0; 6.
Peanmzarus u TectupoBanue; 7. OGHOBICHUE BEPCHIL.

8 [laiiTe pa3BepHYyTbIi OTBET I1K-1, TIK-3,
B pamkax ynpaBieHus HPOSKTOM paccyuTaiTe OOyl CTOMMOCTh IpoeKTa 1o co3nanuto BJI, ecnn na atane  ([1K-4, OTIK-3,
aHanu3a 3aHsto 2 ananutuka (80 Teic. py0./mMec.) B Tedenue 1 Mecsina, Ha dTare MpoeKTHPOBaHus — 1 OIIK-5,
apxutektop (120 teic. py6./mec.) u 1 DBA (100 Tbic. py6./Mec.) B TeueHue 2 MecsieB, Ha dtarne paspaborku — |OIIK-8
3 paspaboruuka (90 ThIC. py6./Mec.) B Tedenue 3 mecsiueB. OTBeT aaiite B pyoisx.

Ortsert: 2*%80*1 + (120+100)*2 + 3*90*3 = 160 + 440 + 810 = 1 410 000 pyo®.

9 JlaiiTe pa3BepHyTbIi OTBET TIK-1, TIK-3,
B pamxax paspaborku npororuna MC na 6a3e tunosoit VIC u1st aBTOMaTH3aIiK YIIPaBICHHS IIPOSKTaMU IIK-4, OIIK-3,
onumure, Kak Bbl BeIOepere TunoByto VIC (manpumep, 1C:VII wmu MS Project) n npoBezneTe e€ HacTpoiiky OIIK-5,
1oz TpeGOBaHUS 3aKa3uHKa. OIIK-8
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OtBer: Amnanu3 TpeOoBaHMi 3aKa3unKa; cpaBHeHHE TUIOBHIX VC 10 GyHKIIMOHATBHOCTH, CTOUMOCTH,
Macmradupyemocty; Beioop 1C:VII; HacTpolika cripaBOYHUKOB, OTYETOB, IIPaB OCTYIIA;
MIPOTOTUNHPOBAaHNE UHTEP(DEHCOB ISl COTIACOBAHUS.

10 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
Onumure mwiaH popadorku Tunosoi UC mis ydera cnienuduieckux TpeOOBaHUHN 3aKa3dyrKa (HalpuMep, TIK-4, OIIK-3,
0COOBIC OTYETHI, HHTETPAIHs C BHEITHIMHU CHCTEMaMH) Ha 3Tare co3aanus u Mmoxudukanuu VC. OIIK-5,

Otser: 1. C6op meTanbHBIX TpeGoBaHuii k nopabotkam; 2. OneHka TpyroeMKkocTy; 3. PaspaboTka OIIK-8
MIPOTOTUIIOB U3MeHeHuil; 4. CornacoBanue ¢ 3aKa3yukoM; 5. Peannzarus (nonucsiBaHue Koja,
HacTpoiika); 6. TectupoBanue; 7. Bueapenue u oOyueHue.

11 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
B pamxax conpoBoxkaenust IC onmmmTe, kak BB Oyzere 0O6padaTeiBaTh 3anpocs! Ha Moaudukammio orderoB u ([1K-4, OTIK-3,
¢dopwm, BKIIOYast pa3paboTKy IPOTOTHIIOB M COINIACOBAHME. OIIK-5,

Otser: 1. Tlpuem 3anpoca; 2. Ananus; 3. Paspa6oTka MakeTa oTueTa/hopmsl; 4. Cornacopanue OIIK-8
Makera; 5. Peannzamus; 6. TectupoBanue; 7. O6HOBIEHUE JOKyMeHTauuK; §. OOyuyeHue
I10J1b30BAaTeJIei.

12 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
B pamkax nHunuanuu npoexra rno cozaanuio bJl 1uis cucteMsl ckilackoro yuera onuiunte, kakue qokymentsl ([1K-4, OITK-3,
BEI pa3zpaboTaeTe Ha HTale HHUIUAINA U KaK OIPE/IeNINTE OCHOBHBIC OTPAaHUUCHNUS MIPOEKTA. OIIK-5,

Orser: VeraB npoekTa (e, 3a1a41, CPOKH, OI0/KET, pUCKH, KoMaH/a); TexHuueckoe 3aaanue (T3); |OIIK-8
orpannueHus: Oromxer (He 6onee 5 MiH pyo.), cpoku (3 Mecsna), TpeboBaHUS K
MIPOM3BOAUTEIBHOCTH (0TBET < 500 McC).

13 JlaiiTe pa3BepHyTbIi OTBET IIK-1, TIK-3,
Omnumyre IIaH OpraHU3aniy HCIOIHEHNs paboT IpoekTa o BHeApeHnio b/ B JorucTiyeckoii KOMIIaHuH, IIK-4, OIIK-3,
BKJIIOYasl 3TAIbl, CPOKU U OTBETCTBCHHBIX. OIIK-5,

Otger: Inan: 1) Ananus (2 Heenu, aHanuTuK); 2) Ilpoektuposanue (3 Heleu, apXuTeKTop); 3) OIIK-8
Pazpabortka (6 Henemnb, pazpadoruuku); 4) Tectuposanue (2 HeEIH, TECTUPOBLINK); 5)
Buenpenue u obyuenue (2 nenenun, DBA + PM); koutposns yepes Jira u auarpammy ['anTa.

14 Jaiite pa3BepHyTHIil OTBET TIK-1, TIK-3,
B pamkax ynpaieHus peanuzanuei mpoekra no monepHu3anuu b/l onmummTe, Kak BB Oyaere TIK-4, OIIK-3,
KOHTPOJINPOBATh UCIIOJIHEHUE U YIIPABIISATH PUCKaMH (IIPEBBIIICHUE OI0DKETa, CPBIB CPOKOB, OIIK-5,
HECOBMECTHMOCTH C CYIICCTBYIOIUMH CHCTEMaMH). OIIK-8

Ortsert: KoHTpouib: peryisipHble CTaTyC-MUTHHTHY, OTYETHI, Jira; ynpaBjieHHe PUCKaMHU: PEECTpP PUCKOB,
MOHHTOPUHT KIIFOYEBBIX METPHK, Pe3epBHpPOBaHUE BpeMeHH 1 OromxkeTa (10% oT o0mux),
IUIaH PearupoBaHus HA PUCKHU (OTKAT, JOMOIHUTENbHBINA MIEPCOHAN, CMEHA MOAPSIUNKa).
7.1. YpoBHHU OBJIa/IeHUs]
Komnemenyua: OIIK-3 Cnocoben pewams cmanoapmusie 3a0aqu  npogheccuonHaibHoul

oessmenbHOCmU HA OCHO8e UHOPMAYUOHHOU U OubauoZpaghuuecKkoil Kyibmypsl ¢ RPUMEHEeHUeM
UHDOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHON0UI U C Y4emoM OCHOGHbIX MpPedosanuil
UH(oOpMayuonHnoll dezonacnocmu.

HHc)uKamop 00CMUMICEHUS. Komnemernyuu.

OIIK-3.2 Yuumwieaem ocHOBHbLE

mpebosaHus

UHDOPMAYUOHHOU  OE30NACHOCMU  NpU  peuleHuu CMAHOAPMHBIX 3a0ay  Npo@ecCUOHATbHOU
OesamenbHOCU.

YpoBeHb XapakTepucTuka

OueHka B 0ayuiax

IloBbITIEHHBIH

JIOCTUTHYTO TIOJTHOE OBJIAJICHUE 3HAHUSIMH,
YMEHUSIMH U HaBbIkaMH. CTYIEHT CBOOOTHO BIIa/ICET
TEPMUHOJIOTHEH, YMEET IPUMEHSTh TEOPETUUECKUE
3HAHUS B PA3JIUYHBIX CUTYAIUAX JJI PEIICHUS
MOCTABJIEHHBIX 3a71a4.

81-100

bazoBrrit

JIOCTUTHYTO TOCTAaTOYHOE OBJIA/IEHUE 3HAHUSIMU,
YMEHUSIMH U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIJICET
TEPMHUHOJIOTHEN, YMEET MPUMEHSTh TEOPETHUECKHE
3HAHUS B PA3IMYHBIX CUTYalUsIX IJi PEeIICHuUs
MOCTaBJIEHHBIX 3a]1a4.

61-

80

[Toporosbiii

JlocTUrHyTO OBJa/ieHNe MUHUMAJIBHO
HEOOXOAMMBIMU 3HAHUSIMHU, YMEHUSIMU 1 HaBbIKAMHU.
CTyneHT BiajeeT OCHOBHOM TEPMHUHOJIOTUEN, YMEET
MPUMEHSTh TEOPETUUECKUE 3HAHUS JISl PEeLICHUS
MOCTABJICHHBIX 33/]1a4 B CTAH/IAPTHBIX CUTYaIUsX.

41-60

Hwxe noporosoro

KommeTeHiusa He ocBoeHa

0-40
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Komnemenyua: OIIK-5 Cnocoben uncmannuposams npozpammHuoe u annapamuoe obecneuenue
0717 UHGHOPMAYUOHHBIX U ABMOMAMUZUPOEAHHBIX CUCHIEM.

Hnouxamop oocmuoicenusn komnemenyuu: OITK-5.1 Ocywecmensem napamempuueckyio HACMpPOUKy
UHDOPMAYUOHHBIX U ABMOMAMUSUPOBAHHBIX CUCMEM 8 PAMKAX BbINOIHEHUs NpOoGecCUOHATbHbIX

3a0qu.

YpoBeHb

XapakTeprucThKa

OreHka B Oayutax

TloBEINIEHHBIN

JIOCTUTHYTO MOJIHOE OBJIAJICHUE 3HAHUIMU,
YMEHUSIMH U HaBbIKaMu. CTyIeHT CBOOOIHO Ba/ieeT
TEPMUHOJIOTUEH, yMEET IIPUMEHATh TEOPETUYECKUE
3HaHUSA B Pa3]IUYHBIX CUTYaLUIX IS PELLEHUs
[IOCTAaBJICHHBIX 3a/1a4.

81-100

bazoBrIit

JIOCTUTHYTO 10CTAaTOYHOE OBJIAJICHUE 3HAHUSIMU,
YMEHMSIMU U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIAJIEET
TEPMUHOJIOTUEH, YMEET IPUMEHATh TEOPETUYECKUE
3HaHUSA B Pa3]IUYHBIX CUTYaLUIX IS PELLCHUs
IIOCTABJICHHBIX 3a/1a4.

61-80

[Toporossiii

JIOCTUTHYTO OBJIaJICHUE MUHUMAIILHO
HEOOXOMMBIMU 3HAHUSAMH, YMEHUSMHU M HAaBBIKAMHU.
CryzneHT BiasieeT OCHOBHOM TEPMUHOJIOTHEN, yMEET
[IPUMEHSATH TEOPETUUECKUE 3HAHMS ISl PEILICHUS
[IOCTABJICHHBIX 3a/1a4 B CTAaHJAPTHBIX CUTyalUsX.

41-60

Hwuxe noporosoro

Kommnerenums He ocBoeHa

0-40

Komnemenuyua: OIIK-8 Cnocoben npunumams yyacmue 6 ynpaejieHUu RNPOEKMAMU CO30AHUA
UHQOPMAUUOHHBIX CUCIEM HA CIMAOUAX HCUZHEHHOZ20 YUK,

HHc)uKamop 00CMUNCeHUs. Komnemernyuu.

npoekmamu CcO30aHUsL I/ngbOpMClI/ﬂ/lOHHle cucmem.

OIIK-8.1 [Ilpunumaem yuacmue 8 YnpaeieHuu

YpoBeHb

XapakTeprucThKa

Orenka B 0ayutax

TloBEINIEHHBIN

JIOCTUTHYTO MOJIHOE OBJIAJICHUE 3HAHUIMU,
YMEHUSMH U HaBbIKaMu. CTyIEeHT CBOOOIHO Ba/eeT
TEPMUHOJIOTUEH, YMEET IIPUMEHATh TEOPETUYECKUE
3HaHUSA B Pa3]IMYHBIX CUTYaLMUIX IS PELLECHUs
IIOCTABJICHHBIX 3a/1a4.

81-100

bazoBrIit

JIOCTUTHYTO 10CTaTOYHOE OBJIAJICHUE 3HAHUIMU,
YMEHMSIMU U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIAJIEET
TEPMUHOJIOTUEH, yMEET IIPUMEHATh TEOPETUYECKUE
3HaHUSA B Pa3]IMYHBIX CUTYaLMUX Ul PELLCHUs
[IOCTAaBJICHHBIX 3a/1a4.

61-80

[Toporossiii

JIOCTUTHYTO OBJIaJIECHUE MUHUMAIILHO
HEOOXOMMBIMU 3HAHUSMH, YMEHHUSMHU M HAaBBIKAMHU.
CryzneHT BiasieeT OCHOBHOM TEPMUHOJIOTHEN, yMEET
IIPUMEHSATH TEOPETUUECKUE 3HAHMS ISl PEILICHUS
[IOCTABJICHHBIX 3a/1a4 B CTaHJAPTHBIX CUTyalUsX.

41-60

Hwuxe noporosoro

Komnerenums He ocBoeHa

0-40

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI

8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

Ocnoenas tumepamypa
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1. Kapniosa, T.C. ba3bl mannbIx: Moaenu, pazpadorka, peanuzanus / T.C. Kapnosa. - Mocksa:
Hammonaneueiii  OtkpeiTeiii  YauBepcurer MHTYUT, 2024. - 403 c. - intuit062. - Tekcr:
anekTpoHHbId // ibooks: [caiiT]. - URL: https://ibooks.ru/reading.php?short=1&productid=394105
(mara oOpamenus: 21.05.2026). - Pexxum noctymna: o NOANUCKe

2. Crpyxxus, H. I1. ba3sl nanabix: npoekrupoBanue: yueOHuK /it By3os / H. I1. CtpyxkuH, B.
B. T'onun. - Mocksa: FOpaiit, 2026. - 477 ¢ - 978-5-534-00229-4. - Texkct: anexkrponnsiii // KO
HOpaiit: [caiit]. - URL: https://urait.ru/bcode/583031 (mara oOpamenwus: 21.05.2026). - Pexum
JOCTYTIA: TIO TIOMTUCKE

Hononnumenvnas numepamypa

1. Mapkun, A. B. IIporpammupoBanue Ha SQL: ydyeOHMK W mpakTukKym s By3oB / A. B.
MapxkuH. - 3-e u3n. - Mocksa: FOpait, 2026. - 805 ¢ - 978-5-534-18371-9. - TekcT: 31eKTPOHHBIH //
HKO IOpaiit: [caiit]. - URL: https://urait.ru/bcode/589589 (nara obpamenus: 21.05.2026). - Pexxum
JOCTYTIA: TIO TIOMTUCKE

2. MapxkuH, A. B. ba3bl nannbix. PostgreSQL: yueGHuk ams By30B / A. B. Mapkun. - Mocksa:
HOpaiiT, 2026. - 828 ¢ - 978-5-534-21779-7. - Tekcr: snexrponnsiii / UKO FOpaiir: [caiir]. - URL:
https://urait.ru/bcode/590458 (mara obpamenus: 21.05.2026). - Pexxum qoctyna: mo MOIIICKe

8.2. IIpodeccunonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aK0UIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://stackoverflow.com - Stack Overflow
2. https://stepik.org - [Inardopma ¢ oHNalH-KypcaMH OT aBTOPOB-TIPAKTHKOB

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

. MySQL Workbench;

. Draw.io (diagrams.net);

. MySQL Server 8.0.45;
BpWin;

. BpWin u ErWin O6HoBneHue;
. ErWin;

. Koncynerant [1ntoc;

. Moii oduc;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3yercs.

8.4. CneninasibHbIE IOMeELIEHUS], JIA00PATOPUHU U JIa0opaTOpPHOE 000py10BaHUE

Y4eOHbIC ayUTOPHH JIS TPOBSACHUS 3aHATUN KommnexTs! yueHndeckoit mebenn
JIEKUMOHHOT'O TUIIA MynbTUMETUITHBIN TTPOEKTOP
Jocka
OKkpan
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VYueOHble ayIUTOPUH ISl IPOBEACHUS KommuiexTs! yuennueckoit mebenu

MPaKTUYECKUX 3aHATHH (3aHATUH CeMUHAPCKOTO | MynbTUMeAnHHBIN TPOEKTOP

THTIA) Hocka

OkpaH

Komnsroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 OUOC (I

Y4eOHbIC ayTUTOPHH JIS TPYTIIIOBBIX U KomriekTs! yueHU4eCcKoi Mebenn

WHJUBUTyaIbHBIX KOHCYJIBTAINI MynsTUMeIUUHBIN TPOEKTOP

Hocka

OkpaH

Kommneroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

VY4eOHble ayIUTOPUH JJIsl TEKYILEro KOHTponsi 1 |KoMImiekTsl yueHnuecKoi Mebenn

MIPOMEXKYTOUYHOH aTTecTaluu MynbsTUMeTMAHBINA TIPOEKTOP

Hocka

OkpaH

Komneroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

[TomerieHust 111 CaMOCTOSTEIBLHOM paboThI Kommuiexts! yuennueckoit mebenu

MynsTUMeIUUHBINA TPOEKTOP

Hocka

OkpaH

Komnsroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

HOMCH.[GHI/IH AJId XpaHCHUA U HpO(l)I/IJ'IaKTI/I‘{eCKOFO
06CHy>KI/IBaHI/IH 060py,Z[OBaHI/I$I KommnekTnr CHCHHaHH3HpOBaHHOﬁ Meoenu JJId XpaHCHUA

TTonrorosneno B cucteme 1C:Yuusepcurer (000001779) Crpanutia 34 u3 34



