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IIpeauciaoBue

Hasnauenne. ®OHA OLEHOYHBIX CPEACTB Uil TOCYJAPCTBEHHOM MTOrOBOM  aTTECTallMKU
NpeJHa3HaYeH Uil YCTaHOBJECHHS YPOBHS MNPO(ECCHOHATBbHOW TOATOTOBKM BBIITYCKHUKOB
Hanpasienus noarotoku 09.03.04 «IIporpammHas MHXEHEPHUs», HAPABICHHOCTH (TPOQUIIH)
«H)KeHepHsl CIIOKHBIX MPOrpaMMHBIX CHUCTEM», OLIeHKH KadecTBa ocBoeHus OIl BO u crenenu
oOJiaflaHusl BBIYCKHUKAMH HEOOXOAMMBIMH YHHBEPCAJIbHBIMHU, OOMETPOPECCHOHATBHBIMA U
npodeccuonansubiMu kommereHIusaME (YK-1, YK-2, YK-3, VK- 4, VK-5, YK-6, YK-7, YK-8, YK-
9, YK-10, OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-5,0I1K-6; OIIK-7,0I1K-8; IIK-1; ITK-2; I1K-3;
[1K-4; TIK-5; T1K-6; I1K-7; T1K-8; I[1K-9; TT1K-10).

2. ®OHT OIICHOYHBIX CPEACTB SIBIACTCS NMPUWIOKEHHUEM K MPOrpaMMe TOCYIapCTBEHHOM

HUTOTOBOM aTTECTalUU.

3. Pazpaborunk: HoBukosa E. H., 3aBeayrommii MEXXHHCTUTYTCKOM 0a30Bo# Kadenpoit
4. TIposenena sxcneptuza @OC.

UieHsl SKCIIEPTHOM IPYNIIBL:
[Ipencenarens: HoBukosa Enena HukonaeBHa, 3aB. MEXKHHCTUTYTCKOMN 6a30BoM Kadeapoit

Ynens! komuccun; Hukomnaes EBrennii UBaHoBUY, IOLIEHT AeHapTAMEHTHI IIM(MPOBLIX 1
POOOTOTEXHUYECKUX CUCTEM M DIIEKTPOHUKH.

Bunokypckuii Imutpuii JIeOHWI0BUY, AOIIEHT JIEHApTAMEHTHI IIM(MPOBLIX U POOOTOTEXHUYECKUX CHCTEM
U DJIEKTPOHUKH.

(®.1.0., 10KHOCTD)

[IpeacraBuTens opraHU3alMU-PAOOTOAATEIIS CBuctysoB HUrops Bukroposuuy, OO0

«Cruicod»
(®.1.0., 1o;KHOCTD)

DKCIepTHOE  3aKiIoueHHe (OHA OINEHOYHBIX CPEICTB TO3BOJISIET  ONPENCIHTh YPOBEHb
C(OPMHPOBAHHOCTH KOMIIETCHIIM M MOXET OBITh HCIIOJB30BaH TPU HUTOTOBOW AaTTECTalluu
crynentoB HanpasiaeHus 09.03.04 «I[Iporpammuas uHxeHepus», Tpoduib «MHKeHepUs CIOXKHBIX
MIPOTPAMMHBIX CHCTEM).

5. Cpok neiicteust @OC: Ha CpOK peanu3amnuu 00pa30BaTEIIHHOM MPOTPaMMBI.



1. Onucanue noka3aresjeid u KPUTEPUEB OLCHUBAHUSA KOMHeTeHHHﬁ, a TAKIKE IIKAJOUNCHUBAHUA

Ouenka «0TIN4HO» (S 6aJ10B)

BricTaBisiercst cTyieHTy, ITyOOKO U TMPOYHO YCBOHMBIIEMY MPOTPaMMHBIM MaTepuall Mo JUcHUIUTMHaM «ba3bl
naHubIx», «[Iporpammuas uHxeHepus», « KoHCTpynpoBaHHE IPOTPaMMHOTO O0ECHEUCHHUS» U «AJITOPUTMBI U
CTPYKTYPBI JaHHBIX», HCUEPIIBIBAIOLIE, ITOCIEOBATENbHO, IPaMOTHO U JIOTHYHO €r0 H3JIaraiolleMy, B OTBETeE
KOTOPOTO TECHO CBSI3BIBACTCS TEOPHSI C IPAKTHKON pazpabOoTKH MPOrpaMMHOT0 00ecieUeHHMs.

IIpu 3TOM CTYAEHT:

- He 3aTpyIHSeTCS C OTBETOM IPH BHJOW3MEHEHWH 3aJlaHHs, CBOOOJHO CIIPaBIISETCS C 3a/Ja4aMH 110
npoektupoBanuio b/ (Hopmanmzanus, SQL-3ampockl, HHAEKCH), aHAIU3Y CIOKHOCTH anroputMoB (O-
HOTanus), BEIOOpY apxutekTypHbix narrepHoB (GoF, Clean Architecture, CQRS, Saga) u Hactpoiike
Cl/CD;

- JIeMOHCTpPHpYET 3HaHHME W TIOHMMaHHE MOJHOT0 >KM3HEHHOro ImkKia paspabotku I1O (ot aHamusza
TpeOOBaHMIA 10 COMPOBOXKIIEHHUS), BiageeT MeTojonorusMu Agile (Scrum, Kanban) u uHcTpyMeHTaMU
ynpasienus npoekramu (Jira, Trello, Git Flow);

- HaxoJuT, 00pabaThIBacT W aHAIM3UPYET HHPOPMALIUIO 13 OQUITHATIBHON JTOKYMEHTAINH (PEeHMBOPKOB
(Spring, Hibernate, Django), nayuHo-texuudeckux crareli (IEEE, ACM) u npodeccuoHaabHBIX
coobmects (Habr, GitHub);

- HCIONB3yeT Crenu(pHUKaInU, CTaHAAPThI, IPaBUIa U PEKOMEHJAIUN B NpodeccHoHaTBHON 00JacTu:
I'OCT 34, ISO/IEC 12207, OpenAPI/Swagger, pekomenaaiiuu o 6e3onacaoctt OWASP Top 10;

- crmoco0OeH TOTOBUTH 0030pbl TEXHUYECKOM JINTEPATYPhI H JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB IS
poeCCUOHATTEHON TeATeITLHOCTH;

- crnocoOeH 00IIaThCs B YCTHOM M MUCbMEHHOH (OpME Ha PYCCKOM SA3bIKE U HHOCTPAHHOM (aHTJIMHCKOM)
sSI3BIKE, HCIT0JIB3Ys MpodeccronanbHyo TepmMunonioruto (SQL, ORM, JWT, CI/CD, latency, throughput);

- aHAIM3UPYET PHIHOK MPOrPAMMHO-TEXHUYECKHX CPENICTB, NH(OPMAIMOHHBIX MPOAYKTOB U YCIYT IS
pelIeHusT NPUKIAJIHbIX 33734, 000CHOBBIBACT BBHIOOP CTeKa TEXHOJOrHi (s3b1kH, ppeiimBopku, CYB/I,
obmavHbIe TIaTGOPMEI);

- cnocobeH (hopMupoBaTh TpeOOBaHMs K HHOOPMAIIMOHHBIM CHCTEMaM Ha OCHOBE aHallu3a MpeMETHON
oOJyiacTu, MACHTH(UIIMPOBATh, KIACCU(PHUIIMPOBATh M OMHCHIBATH MPOOJIEMBI, HAXOIUTh METOJBl W
MOJIXO/IbI K UX PEIICHUIO (B TOM YK CIIE C UCTIONIB30BAaHHEM ITOPHUTMOB MAIIIMHHOTO 00YUYEeHHUS U aHAITN3a
JAHHBIX );

- cmoco0eH MPOEKTHPOBATh M pa3padaThiBaTh MPOTPAMMHBIC TPOIYKTHI C MPHMEHEHUEM COBPEMEHHBIX
apxutektypabix ctmiedt  (Clean  Architecture, MHKpPOCEPBUCH, COOBITHIHO-OPHEHTHPOBAaHHAS
apXUTEKTypa), narTepHoB npoektupoBanus GoF u mpuanumos SOLID;

- BJaJeeT HaBBIKAMHU TECTHPOBaHMS (Unit, MHTETPALMOHHOE, HATPY309HOE), TPOPIINPOBAHUS U OTIAJKH
koga, Hactpoitku CI/CD naitruraiinos (GitHub Actions, GitLab CI);

- JIEMOHCTpPHPYET YMEHHE paboTaTh ¢ 0a3aMU JJAHHBIX HAa YPOBHE MPOCKTUPOBAHUS CXEM (HOPMAJIM3AIIUS
1o 3H®D), ontumu3anmu 3arpocoB (WHAEKCH, OKOHHBIE pyHKInHM) u Murparmii (Liquibase, Flyway);

- CBOOOJHO TMPHMEHSCT AJITOPUTMBI M CTPYKTYPBl JaHHBIX JUIA PEHICHUS MPAaKTHYECKUX 3a1ad
(copTupoBKH, TIOUCK, 00X011 TpadoB, AMHAMUIECKOE TTPOTPaMMHUPOBAHNE), AaHATIM3UPYET BPEMEHHYIO U
€MKOCTHYIO CJIOKHOCTb.

Ouenka «xopowmo» (4 6aJs1a)

BricTaBnsiercst cTyAeHTY, TBEPAO 3HAIOIEMY POrPaMMHBIA MaTeprall, FPaMOTHO U 110 CYLIECTBY U3JIararoiemMy
€ro, He JIOIYCKAlOIIeMy CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BONPOC, NPABHIBHO HPHUMEHSIOIIEMY
TEOPETHUYECKHE IOJIOKEHUSI NPH PEIICHUN NPAaKTHYECKUX BOIPOCOB M 3ajad, BIAJCIOIIEMY HEOOXOIMMBIMU
3HaHUSIMH U IPUEMAMH UX BBIIIOJTHEHUSI.

[Ipu 5TOM CTYZHEHT:

- ACMOHCTPUPYCT XOPOLINEC 3HAHUS yqe6H0171 JIATCPATYypbl U HOPMATUBHBIX aKTOB, O6J'Ia,[[a€T HaBBIKaMH
aHaJiu3a HWCTOYHHUKOB, 3HACT OCHOBHBIC HpO6J’IeMBI AUCHUILIIMH, YMCCT YCTAaHABJIMBATb OCHOBHBLIC
MNPUYUHHO-CJICACTBCHHBIC CBA3U,



- 3HaeT W MOHMMAET MPEJMETHYI0 00JacTh U MPOQEecCHI0, HO UCIBITHIBACT 3aTPYAHEHHS B HEKOTOPBIX
TPYAOBBIX (PYHKIMAX (HApUMEpP, B BHIOOpE ONTHMAIBHOTO apXUTEKTYpHOT'O CTHJISL WIIM B HACTPOIKe
cnoxubix CI/CD naiinnaiiHoB);

- cmocoOeH HaxoAWTh, 00pabaTbiBaTh M aHANM3UPOBATH WH(POPMAIMIO W3 OrPaHMYEHHOTO Kpyra
HUCTOYHUKOB (OCHOBHAs y4eOHasl TUTEpaTypa, JOKYMECHTAIHA);

- cmocoOeH UCTOoJIb30BaTh clielu(puKay, CTaHaapTHl, IPaBIIa U PEKOMEHIALMH B MTPO(ECCHOHANBHON
oOnactu He B ToOJHOM 00BEMe (Hampumep, 3HaeT OpenAPl, HO He HCHIOJNB3yeT aHHOTAIMH IS
JOKYMEHTHPOBaHUS);

- cmocoOeH TOTOBHTH 0030pBI HAYYHOH JIMTEPATYphl U IMEKTPOHHBIX PECYPCOB ISl MPOPECCHOHATLHON
JEeSITeTbHOCTH TS pelIeHns y3KOTo Kpyra 3ajad;

- cmocobeH o0MmAaThcs B yCTHOW M MUCHMEHHOW (opMe Ha PycCKOM SI3bIKe M MHOCTPAHHOM SI3BIKE, HO
HMeeT HeIOCTaTOYHBIN YPOBEHb PO(ecCHOHaTbHON TEePMUHOIOTUH;

- cmoco0OeH aHaNM3UPOBaTh PHIHOK MPOrPAMMHO-TEXHHUYECKUX CPEJCTB, HHPOPMALMOHHBIX TPOAYKTOB U
YCIYT JUTSl PElIeHUs] IPUKIIAHBIX 3a]a4 HE B IIOJIHOM 00bEME;

- ¢opmupyer TpeOOBaHMs K WH(OPMAIMOHHBIM CHCTEMaM Ha OCHOBE aHaliu3a MPEAMETHOM
o0Jyiactu, UASHTU(HUIUPYET, KIACCUPUIMPYET U OMUCHIBAET ITPOOJIEMBI, HAXOAUT METO/BI M MOJIXO/IbI K
PELIEHHUIO y3KOT0 Kpyra 3ajad;

- cmocoOeH MPOEKTHUPOBATh M pa3padaThiBaTh MPOrPAMMHBIE MPOJYKTHI, HO HCIBITHIBAET MPOOIEMBI C
MpoeKTHOH nokymeHTanueit (opopmienue T3, apxutekrypabix ADR, API-cnienmdukarmii);

- BIIQJICCT HABBIKAMU TECTHpOBaHMs W paboTel ¢ BJl, HO JomyckaeT He3HAYUTENbHBIE OIIMOKH TPU
ONITHMH3AIINH 3aIIPOCOB WJIM MIPU HACTPOWMKE HArPy30YHOTO TECTHPOBAHHUS;

- TNPHUMEHSET AITOPUTMBI U CTPYKTYPHI JAHHBIX, HO MOXXET HCHBITHIBATH 3aTPYJHEHUS MPU aHAIN3e
CJIO)KHOCTH HECTaHIAPTHBIX AJITOPHUTMOB.

Ouenka «yI0BJIeTBOPUTEILHO» (3 0as1a)

BricTaBngercsi CTyAeHTy, KOTOPBIM NMeET 3HaHHS TOJBKO OCHOBHOTO Marepualia, HO He YCBOWJI €ro JeTaleH,
JOITyCKaeT HETOYHOCTH, HEJJOCTATOYHO MTPaBUIIbHBIE ()OPMYITHUPOBKH, UCIIBITHIBAET 3aTPyIHEHUS B IPHMEHEHUU
HOPMAaTHUBHBIX aKTOB M CTaHIAPTOB.

ITpu 3TOM CTYAEHT:

- 3HACT W TOHWMAET NPEAMETHYIO O00JacTh, HO HE B IOJHOM 00BEME mpodeccuio (IyTaeT dTaIlbl
sku3HenHoro 1ukina I[10, meromonoruu Agile u Waterfall);

- crocobeH HaxoaWTh, 00pabaThIBaTh WH(MOPMAITHIO M3 Pa3HBIX HCTOYHHKOB, HO HABBIKM aHAIN3a HE
Pa3BUTHI (HE MOXKET BBIICIUTH KITFOYEBBIC TPEOOBAHUS U3 TEXHUYECKOTO 3a1aHus);

- cmocoOeH HCIOoIb30BaTh HEKOTOpPhIC CIEeNU(pHUKAINN, CTaHIAPThl, MpaBHiIa W PEKOMEHJAINH B
npodeccuonanpHON oOmacTu (Hampumep, 3HaeT o cymectBoBannu ['OCT, HO He mpuUMeHseT uX Ha
TIPaKTHKE);

- cmocoOeH  TOTOBUTH  0030pbI HAYYHOW  JIMTEPAaTyphl M DIEKTPOHHBIX  PEcypcoB,  HO
HCTIBITHIBACT 3aTPYIHEHUS B €€ UCITONB30BAHUY TS IPOo(ecCHOHATBLHON NIeSITeNbHOCTH;

- cmocoOeH o0mAaThesi B yCTHOW U MUCbMEHHOM OpME Ha PYCCKOM SI3bIKE, HO MCIBITHIBACT 3aTPYAHCHHUS
MpH OOINECHUH HA HHOCTPAHHOM SI3BIKE;

- cmoco0OeH aHANM3HPOBATh PHIHOK MPOrPAMMHO-TEXHHUYECKUAX CPENCTB, NH(OPMAIMOHHBIX MPOAYKTOB H
YCIyT, HO WCIBITHIBACT 3aTPYyIHCHUST TIPH HWCIOJBb30BAHHM PE3YJIbTATOB AaHANIW3a JUisl  PEIICHHS
MPUKIIAJHBIX 33]1a4;

- cnocobeH GopmupoBaTh TpeOOBaHUS K WHPOPMAIIIOHHBIM CHCTEMaM Ha OCHOBE aHAIIM3a MPEAMETHOM
00JIACTH, HO WCIBITBIBACT MPOOJIEMBI C HACHTU(DUKAIIMEH W ONMUCAHUEM METOJOB U TOJXOJIOB K HX
PEIICHHUIO;

- cmocoOeH MPOEKTUPOBATh U pa3padaThiBaTh MPOrPAMMHBIC MPOJYKTHI HE HA BCEX ATANax XU3HEHHOTO
UKiIa (HarmpuMep, MOXKET HAMCATh KO, HO He YMEET ero TeCTUPOBATh WIIH IOKYMEHTHPOBATD);

- umeer 0a3oBble HaBbIKM paboThl ¢ B/I (mpocteie SELECT-3anpockl), HO He BiajeeT HopMalu3aluen u
OINTUMU3AIINEH;

- 3HAeT OCHOBHBIC AITOPUTMBI U CTPYKTYPHI IAHHBIX, HO HE YMEET OIIEHUBATh UX CJIOXHOCTh U BHIOUPATH
MOJIXOIAIINE JIJIsl KOHKPETHOH 3a/1auu;

- HMMEEeT NpeJCTaBIeHNe O TECTUPOBAHNH, HO HE MOXKET HamucaTh unit-tecTsl Wi Hactpouts CI/CD.

OueHka «HeyI10BJIEeTBOPUTEIbHO) (2 0asia)



BricTaBnsercs CTYACHTY, KOTOpLIﬁ ACMOHCTPUPYCT c1aboe 3HaAHUE coacpKanrud AUCHUILIINH, IJ10XO0
OPHUCHTUPYCTCA B OCHOBHBIX MMTOHATHAX, 3HACT 3HAUYUTCIIbHYIO YaCTh IIPOrpaMMHOTI'0 MaTcpurajia Ha OUYCHb HU3KOM
YPOBHE, AOIMYCKAacT CYUICCTBCHHLIC OHII/I6KI/I, HCYBCPCHHO, C OOJIBIIIM 3aTpyAHCHUEM  IIOKAa3bIBACT
MPAKTUYCCKUC 3HAHU.

IIpu sTOM CTYHEHT:

- cnabo BiageeT 3aKOHOAATEIHHBIM MAaTepUalioOM MW CTaHIApTaMH, OpPU OMNpPEACTICHUH TNPHYHMHHO-
CIIC/ICTBEHHBIX CBSI3€H UCIIBITHIBACT CEPhE3HBIC 3aTPy THCHUS;

- c1abo OPHEHTHPYETCsI B MPEIMETHOM 00JIaCTH | C TPYIOM MMOHUMAET podeccrio (He MOKET OOBSICHUTD
Pa3HUILy MEX]y NPOrpaMMHPOBaHUEM U IPOTPAMMHON HHXKEHEpHEH );

- HCIBITBIBAET CEpbE3HBIE 3aTpyIHEHHA Mpu cOope, oOpaboTKe M aHanu3e WHPOPMAIUH U3 PasHBIX
HCTOYHUKOB, a TaKKe MPU HMCIOIB30BAHUM CIECHUPHKAIUIN, CTaHAAPTOB, MPABHJI U PEKOMEHIANH B
npodeccuoHaIbHOM 00J1acTH;

- TpH MOATOTOBKE 0030pOB HAYYHOH JIUTEPATYPhl M 3NEKTPOHHBIX PECYpCcoB Uil MPOQecCHOHATBHON
JIeATEIIbHOCTH JIOITYCKAeT cepbE3HBIE OIIHOKH;

- ¢ TpyIOM OOIIaeTcsi B YCTHOW M MUChbMEHHOH (opMe Ha PYCCKOM M MHOCTPAHHOM S3BIKaX, JOMYCKaeT
CepbE3HBIC OIINOKHY;

- JIONyCKAaeT CepbE3Hble OMMOKM TMpH  aHauM3e PBIHKA MPOrPaMMHO-TEXHHUYECKHX
WH(POPMAITMOHHBIX TPOYKTOB U yCIIYT, IPUMEHSEMBIX JIJIsl peIlICHUsT IPUKIIAHBIX 33/1a4;

- ¢ rpyObIME ommOKamMu (popMyNHpyeT TpeOoBaHUs K HHPOPMAIMOHHBIM CHCTEMaM Ha OCHOBE aHaNn3a
MpeMETHON O0JIaCTH, UCIIBITHIBAET CEPhEIHBIC 3aTPYAHEHUS IPU HIICHTU(DHUKAINY, KIacCUPUKAIUN H
OIMCaHHH MPOOIIEMBI, OTIPE/ICTIEHUH METOIOB H TIOJIXOJI0B K €€ PelICHHIO;

- He croco0eH MPOeKTUPOBATh M pa3padaThiBaTh MPOrpaMMHBIC IPOIYKTHI Jlake Ha 0a30BOM ypoBHE (HE
MOJKET HAIHCATh PaOOTAFOIIHMIA KOJI, CIIPOEKTHPOBATh b/] MITN BBITOIHUTH TECTUPOBAHUE);

- He 3HaeT OCHOBHBIC aJITOPHUTMBI U CTPYKTYPHI JaHHBIX, HE MOXKET OOBSCHUTH PAa3HUILY MEXKIY CTEKOM U
ouepenpio, Mmexxay DFS u BFS;

- HE BIIazeeT HHCTpyMeHTapueM paspabdorunka (Git, IDE, cuctemsr cOopkn).

CpEICTB,

CBopHast TabJuIa KPUTEPHUEB OLICHUBAHUS

. YnosnerBopure HeynosnerBopure
Kpurepnii OtmmuHo (5) Xoporo (4) p 4 P
7eHO (3) JBHO (2)
TBépaoe C IToBepxHOCTHOE
3HaHHe I'my6oxoe, pAoe, p ’
HE3HAYUTEIbH TOJILKO OrcyTcTByeT Wiy
TEOPETUYECKOT MIPOYHOE,
BIMHU OCHOBHBIE ¢dparmenTapHoe
0 Marepuaia CHCTEMHOE
npooenamMu TTOHSITHS
IIpoexkTupoBanu
P P BbazoBoe
e CXEM, Tonbko
[MpakTuueckue POEKTHPOBAH He moxer HammcaTh
OITUMM3ALIIS SELECT-
HaBbiku (B/J1) e, TMPOCThIC 3amnpoc
3aIpoCoB, 3aIrpochl
3aIpochl
MUTpaluu
Amnanuz
. 3HaeT
[MpakTuueckue CIIO’KHOCTH, BazoBbrii
QITOPUTMBI, HO He 3HaeT
HABBIKH BBIOOD aHaJm3
. HE aHAIM3HPYEeT ITOPUTMOB
(AnropuTMmbI) ONTUMATBHOU CIIOKHOCTH
CJIO’)KHOCTh
CTPYKTYPHI




IoCTt

. Y noBnerBopute Heynosnersopure
Kpurepnii Otnuyno (5) Xoporo (4) P 4 P
a6HO (3) JBHO (2)
IIpakTryeckue Ilomuerit  XKII,
P . . 1 3unaer KI[ u 3Haer .
HABBIKH Agile, Git Flow, ) He 3maer wmopenei
Agile, HO C OTJICJIbHBIC
(ITporpammHuas JOKYMEHTHPOBA KL
npobenamMu moemu KL
WH)KEeHepus) HUe
[TpakTHyeckue TDD, CI/CD, bazoBoe 3Haer 0
He BIIAJIECT]
HaBBIKH Harpy3ouHoe TECTUPOBAHHE, TECTHPOBaHUH,
UHCTPYMEHTAMHU
(Konctpyupos TECTUPOBAHHUE, CI/CD c HO HE
TECTHPOBAHUS
anue [10) pedaxTopuHT npobenamMu MPUMEHSIET
CBobonHO
Hcnonssyer 3arpyaHsiercs B
. HCIOJIb3YET
NuocTpanHbIl 0a30ByI0 npodeccuonanb He HCITIOJIB3YET]
npogeccuoHanb . .
SI3BIK TEPMUHOJIOTH HOU WHOCTPaHHBIH SI3BIK
HYIO
4 10 KOMMYHHKAIIUN
TEPMHUHOJIOTHIO
ITonnebrit
OcHoBHbIE
JloKkyMeHTaus KOMIUIEKT IO
JOKYMEHTBI




Kpurepuu oueHNBaHUSI KOMIIETEHIMHA HA TOCYIAPCTBEHHOM JK3aMeHe
Ouenka «0TIN4HO» (S 62J10B)

BricTaBnsiercst cTyaeHTy, ITyOOKO M TPOYHO YCBOMBLIEMY MNPOTPAaMMHBIA MaTepuall Mo AWCHHUILIMHAM «ba3bl
naHHbix», «llporpammuas wHxeHepus», «KoHCTpyupoBaHHE NPOrpaMMHOTO OOeCTIeUeHUs» M «ANTOPUTMBI U
CTPYKTYPBl JIaHHBIX», UCUEPIIBIBAIOIIE, I1OCIEJOBATENbHO, I'PaMOTHO M JIOTHYHO €T0 W3JararolieMy, B OTBETE
KOTOPOTO TECHO CBSI3BIBACTCS TEOPHSI C IPAKTUKON pa3paOOTKH MPOrpPaMMHOTO 00ecieueHHs.

IIpu 3TOM CTYAEHT:

- He 3aTpyAHseTcs C OTBETOM IMpU BUAOM3MEHCHHH 3aJlaHHs, CBOOOIHO CHpaBISCTCS C 3aJadyaMH 110
npoektupoBanuio bJ[ (Hopmamuzanus, SQL-3ampockl, MHAEKCH), aHAIM3Y CIOKHOCTA anroputmoB (O-
HOTalus), BEIOOpY apxuTekTypHbix nartepHoB (GoF, Clean Architecture, CQRS, Saga) u nactpoiike CI/CD;

- JIeMOHCTPHpPYET 3HaHUE U MOHWMaHHUeE TTOJIHOTO )KU3HEHHOTO KA pa3padbotku [10 (ot aHanmu3a TpeGoBaHMA
JI0 COMpPOBOXEHUS), Biaaeer MeroposorusimMu Agile (Scrum, Kanban) m wHCTpyMeHTaMu yrpaBlieHUs
npoekramu (Jira, Trello, Git Flow);

- HaxoauT, oOpabaThiBaeT W aHaNM3UpyeT WH(POpMAIMIO U3 OQUIMATBHON JOKyMEHTanuu (QpeliMBOPKOB
(Spring, Hibernate, Django), nayuHo-texuudeckux crareii (IEEE, ACM) u npogeccroHanbHbIX COOOIIECTB
(Habr, GitHub);

- HUCHOJB3YyeT Chelu(pHUKAIMK, CTAaHAAPThI, MPaBUiia U peKoMeHaaluu B npodeccuonanbHor obnactu: 'OCT
34, ISO/IEC 12207, OpenAPl/Swagger, pexomenaaruu 1o 6ezomacaoctu OWASP Top 10;

- crmocoOeH TOTOBUTH 0030pHI TEXHUYECKOW JIUTEPAaTyphl M 3JCKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB IS
po¢eCCUOHATTEHOMN TeATeILHOCTH;

- cmocoOeH o0mAThesl B yCTHOW U MUCHbMEHHOM (hopMe Ha PyCCKOM SI3bIKE M HHOCTPAHHOM (aHTJIMHCKOM ) SI3bIKE,
HCIIOJIB3Y# npodeccroHanbHyo Tepmunoioruio (SQL, ORM, JWT, CI/CD, latency, throughput);

- aHAJIU3HUPYET PHIHOK MPOTrPAMMHO-TEXHHUYECKUX CPEICTB, HHGOPMAIIMOHHBIX MPOIYKTOB U YCIYr IS
perieHus MPUKIAAHBIX 3amad, O0OOCHOBBIBAET BBHIOOp cTeKa TeXHOJOTui (3K, (peiimBopku, CYB/,
obmavHbIe TIaTGOPMEI);

- cmnocobeH GopmMupoBarh TpeOOBaHMS K HWH(GOPMAMOHHBIM CHUCTEMaM Ha OCHOBE aHalli3a MpPEAMETHOMN
o0JyiacTd, UACHTU(HUITMPOBATH, KIIACCU(DHUIIMPOBATH U OMUCHIBATH MPOOIEMbI, HAXOJAUTh METOIBI U TIOJIXOJIBI K
WX PEIICHHUIO (B TOM YHCIIE C UCTIOJIE30BAaHUEM aJITOPUTMOB MAIIMHHOTO OOyUCHHS U aHAIIN3a JIAHHBIX);

- cmocoOeH MPOEKTHPOBaTh W Ppa3padaThiBaTh IMPOTPAMMHBIC TPOJIYKTHI C TNPHUMEHEHHEM COBPEMEHHBIX
apxuTekTypHbIX cTriied (Clean Architecture, MHKpPOCEPBHCHI, COOBITUHHO-OPUEHTHPOBAHHAS apXUTEKTYPa),
rmartepHoB nmpoektupoanusa GoF u mpuaImmos SOLID;

- BJaJeeT HaBBIKaMH TECTUPOBAHUS (Unit, THTETPAIMOHHOE, HArPY309HOE), MPOPMINPOBAHNUS U OTIAJAKH KOJa,
Hactpoiiku CI/CD maitmaiinoB (GitHub Actions, GitLab CI);

- JIEMOHCTpPHPYET YMEHHE padoTarh ¢ 0a3aMu JIAaHHBIX HA YPOBHE MPOCKTUPOBAHUS CXeM (HOpMAalM3aius JI0
3H®), ontuMu3anuy 3ampocoB (MHAEKCH, OKOHHBIE (pyHKINN) 1 Murpanuii (Liquibase, Flyway);

- CcBOOOJHO MPHUMEHSET AITOPUTMBI W CTPYKTYPHI JaHHBIX JUIS PEIICHUS MPAKTUYECKUX 3a1ad (COPTHPOBKH,
MMONCK, 00xox TpacdoB, AMHAMHYECKOE MPOTPAMMHPOBAHHE), AHAIU3UPYET BPEMEHHYI0 H EMKOCTHYIO
CIIO’KHOCTb.

Ouenka «xopowmo» (4 6aj1a)

BricTaBnsiercst cTyneHTy, TBEPAO 3HAIOIIEMY MPOrpaMMHBIA Marepuall, TPaMOTHO M IO CYILECTBY H3JIararoIieMy
€ro, He JIONYCKAIOLIEMy CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MNPABWIBHO NPUMEHSIOIIEMY
TEOPETHUUECKHE TOI0KEHUS IIPH PELLIEHUH IPAKTUYECKUX BOIIPOCOB U 3aa4, BIaACIOIIeMy HEOOXOUMbIMH 3HAHUSIMU
1 IpUEMaMH UX BBINOJIHEHHUS.

[Ipu 3TOM CTYZOEHT:

- JIeMOHCTPHpPYET XOpOILHe 3HaHUS Y4eOHOH IuTepaTyphl 1 HOPMaTUBHBIX aKTOB, 00J1a/1aeT HABbIKAMHU aHAN3a
HWCTOYHUKOB, 3HAET OCHOBHBIE NPOOJIEMBbl AMCLUIUIMH, YMEET YyCTAaHABIMBATb OCHOBHbBIE HNPHYMHHO-
CIIC/ICTBEHHBIE CBSI3H;

- 3HAaeT M NOHUMAET MpPEIMETHYI0 00JIacTb M NPOQEcCUio, HO HCHBITHIBAET 3aTPyIHEHHUS B HEKOTOPBIX
TPYyAOBBIX (YHKUMAX (HalpuMep, B BHIOOpE ONTHUMAIBHOIO ApXUTEKTYPHOTO CTWJISI WM B HACTPOWKe



cnoxubix CI/CD naiinnaiiHoB);

- cmocobeH HaxoauTh, o00pabaThiBaTh ¥ aHAIM3UPOBAaTh HWH(POpMAIMIO W3 OrPaHHMYCHHOTO Kpyra
HMCTOYHUKOB (OCHOBHAS y4eOHasl TUTEpaTypa, JOKYMECHTAIIHA);

- cmoco0eH HCHoJb30BaTh cHenr(UKalWy, CTAaHIApThl, MpaBWIa U PEKOMEHIAIMU B MPOQecCHOHATBHON
obnacti He B ToNHOM 00BEMe (Hanpumep, 3HaeT OpenAPl, HO He wucHons3yeT aHHOTALMU IS
JOKYMEHTHPOBaHU);

- cmocoOeH TOTOBUTH OO030PBI HAYYHOH JUTEPAaTyphl M JIEKTPOHHBIX PECYpCOB Uil MPO(ecCHOHATbHOM
JeATEIbHOCTH JUTSl PEIeHUs Y3KOTo Kpyra 3aad,

- cmocobeH oOImaThcss B YCTHOH W NMUCHbMEHHOH (opMe Ha PYCCKOM SI3bIKE W HMHOCTPAHHOM SI3BIKE, HO
HMeeT HeIOCTaTOYHBIN YPOBeHb PodecCHoHaTbHON TEPMUHOIIOT Y,

- cmoco0OeH aHaTM3MPOBATh PHIHOK MPOTPAMMHO-TEXHUYECKUX CPEJICTB, HH()OPMAIIMOHHBIX IPOILYKTOB U YCIYT
JUISL pelIeH sl IPUKIIATHBIX 33]a4 HE B IIOJTHOM 00BEME;

- ¢opMmupyer TpeOoBaHMSA K  MH(OPMAIMOHHBIM  CHCTEMaM Ha OCHOBE aHaiM3a  IMPEAMETHOM
o0yactu, uAEHTU(HUIMPYET, KIACCUPUIMPYET U OMUCHIBAET MPOOIEMBbI, HAXOJUT METOJBI M TOJXOJIBI K
PEIIeHHIO Y3KOTO KpyTra 3a/1a4;

- cmocoOeH MPOeKTHPOBaTh W pa3padarhiBaTh MPOTPAMMHBIC MPOAYKTH, HO HCHBITHIBACT MPOOIEMBI C
MpoeKTHOH nokymeHTanueit (opopmienue T3, apxutekrypabix ADR, API-cnenudukarnpmii),

- BIIQJICCT HABBIKAMH TECTUPOBaHHA U paboTel ¢ B/], HO JonmyckaeT He3HAYUTENLHBIE OMIMOKH IPU ONTUMH3AIIUH
3aIlpOCOB WJIM MPH HACTPOIKE HATPY304HOI'O TECTHPOBAHIIS,

- NPHUMEHSET ATOPUTMBI H CTPYKTYPBI IaHHBIX, HO MOXKET UCIBITHIBATH 3aTPyTHEHUS TIPH aHATTN3E CII0KHOCTH
HECTaH/IapPTHBIX aJITOPUTMOB.

Ouenka «yI0BJIeTBOPUTEILHO» (3 0as1a)

BricTaBisiercss CTyAEHTY, KOTOPBIA HMEET 3HAHUS TOJBKO OCHOBHOI'O Marepualla, HO HE YCBOWJI €ro JeTalleH,
JIOITyCKAaeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIIbHBIE (DOPMYIHPOBKH, HCIBITHIBAET 3aTPyJHEHHUS B MPUMEHEHUU
HOPMAaTUBHBIX aKTOB M CTaHIAPTOB.

ITpu 3TOM CTYAEHT:

- 3HAeT W MOHMMAaeT MPEAMETHYIO 00J1acTh, HO HE B TIOJHOM 00b&Me npodeccuio (ITyTaeT 3Tambl KU3HESHHOTO
nukia [10, metonosnorun Agile u Waterfall);

- crmocoOeH HaxoIWTh, 00pabaTeiBaTh HMH(OPMAIMIO W3 PA3HBIX HCTOYHMKOB, HO HABBIKM aHAlM3a HE
Pa3BHUTHI (HE MOXKET BBIICIHUTH KJIIOYEBBIC TPEOOBAHMS U3 TEXHHUYECKOTO 3a/IaHNU);

- CIOCOOCH WCIOJIB30BAaTh HEKOTOpBIE —CIENM(UKAUK, CTaHJApThl, ITpaBHia W PEKOMEHMIAINH B
npodeccruonanpHOM obmacTu (HarpumMep, 3HaeT o cymectsoBanuu ['OCT, HO He MPUMEHSIeT HX Ha TPAKTHKE);

- CIOCOOCH TOTOBHTH 0030pbI HAYYHOH JIUTEPATYPHI U AIEKTPOHHBIX PECYPCOB, HO UCIIBITHIBACT 3aTPYAHCHNUS B
e€ MCITOIb30BAaHNH VIS TPOQECCHOHANBHOM e TeTbHOCTH;

- cmocoOeH o0maThcs B yCTHOW M MUCEMEHHOM (hOpMe Ha PYCCKOM SI3BIKE, HO MCIBITHIBACT 3aTPyXHEHUS TIPH
OOIIeHNH Ha MHOCTPAaHHOM SI3BIKE;

- CIOCOOCH aHAIM3WPOBATH PBIHOK IPOrPAMMHO-TEXHHYECKHX CPEACTB, WH(POPMAIMOHHBIX IPOAYKTOB WU
YCIIyT, HO MCIIBITHIBACT 3aTPYAHEHUS IIPH UCIIOIb30BaHUH PE3yIbTATOB aHAIN3a IS PEIICHUS MPUKITAIHBIX
3ajad;

- cnocobeH ¢opMupoBaTh TpeOOBaHWSA K WHGOPMAIIMOHHBIM CHCTEMaM Ha OCHOBE aHallnM3a IPeAMETHON
00nacTy, HO HCHIBITHIBACT MPOOJIEMBI ¢ HACHTH(HUKALUEH 1 OMCAaHHEM METOJIOB M MOJXO00B K HX PEIICHHIO;

- CIoCcOOCH TPOEKTUPOBATh M pa3padaThIBaTh IMPOTpPaMMHBIC NPOMYKTHI HE Ha BCEX IJTalax >XU3HEHHOTO
IUKJIA (HarpuMep, MOXKET HaIMCaTh KOJI, HO HE YMEET €ro TeCTUPOBATh MM JOKYMEHTHPOBATH);

- wumeer 0azoBble HaBbIkH paboTsl ¢ BJI (mpocteie SELECT-3ampockl), HO He BiameeT HOpManu3amued u
OITUMU3AIINEH;

- 3HAeT OCHOBHBIC AITOPUTMBI M CTPYKTYPBI JIAHHBIX, HO HE yMEET OLIEHHBATh MX CIOKHOCTh W BHIOMpATh
MOJXOAIINE JUISl KOHKPETHOW 3a/1auH;

- HMMEeT IpecTaBIeHNe O TECTUPOBAHNH, HO HE MOXKET HamucaTh unit-tecTsl win HacTpouTs CI/CD.

OueHka «HeyA0BJETBOPUTEIbHO» (2 Oasia)



BricTaBnsercs CTYACHTY, KOTOpI)II\/'I ACMOHCTPUPYCT cnaboe 3HaHUe COACpIKaHNA JUCHUILINH, IJIOXO OPUCHTHUPYCTCA
B OCHOBHBLIX MMOHATHAX, 3HACT 3HAYUTCIbHYIO YaCTh MPOTPAMMHOI'0 MaT€purajia Ha O4Y4C€Hb HU3KOM YPOBHE, JOITYyCKACT
CYIIECTBCHHBIC 0HII/I6KI/I, HCEYBEPCHHO, C OOJIBIINM 3aTpyJHCHUEM IOKA3bIBACT MPAKTUYCCKUC 3HAHUA.

IIpu sTOM CTYnEHT:

- cnabo BiajeeT 3aKOHOJATEIbHBIM MaTepHaIOM M CTaHJapTaMU, TIPH ONPeIeICHHH TPUINHHO-CIIEICTBEHHBIX
CBS3€H UCIBITBIBAET CEPbE3HBIC 3aTPYIHEHHUS],

- cnabo OpHEHTHpPYETCS B MPEAMETHOH 00JacTH M C TPYJIOM MOHMMaeT Mpodeccuio (He MOXKET OOBSCHUTH
Pa3HHILy MEX]y MPOrpaMMHUPOBaHUEM U MPOTPAMMHON WH)KEHEPHUEH );

- HCIBITBIBAET CepPbE3HBIC 3aTPyAHEHHSI TP cOOpe, 00paboTKe 1 aHanu3e HH(HOPMALIMU U3 Pa3HBIX HICTOUHHUKOB,
a TaKKe MPU MCIIOIB30BaHUH crieln(DUKAIMK, CTAaHIAPTOB, MPABHI U PEKOMEHIALU B podeccHoHATEHON
00acTH;

- NpH TOATOTOBKE 0030pOB HAyYHOW JMTEpaTypbl W DJIEKTPOHHBIX PECYpcoB sl MpodecCHOHATBHON
JIeATENIbHOCTH JIOITYCKAeT cephbE3HBIE ONIMOKH;

- ¢ TpyzoMm oOmiaercs B YCTHOH M TMHCbMEHHOH (opMme Ha PYCCKOM M WHOCTPAHHOM SI3BIKaX, JIOMyCKaeT
CepbE3HBIC OIINOKHY;

- JIONyCKaeT cephE3HbIe OMMOKU MPH aHAIN3€ PhIHKA IPOTPAMMHO-TEXHUYECKUX CPENICTB, HH()OPMAIMOHHBIX
MPOAYKTOB M YCIYT, MPUMEHIEMBIX JUIsl PEUICHUS MTPUKIaJHBIX 3a71ad;

- ¢ rpyObiMu ommOkamMu (GopMyITUpyeT TpeOOBaHMS K WHPOPMAIMOHHBIM CHCTEMaM Ha OCHOBE aHajHM3a
MpeMETHOH O0O0JIACTH, UCTIBITHIBACT CEPbE3HBIC 3aTPYAHEHUS TPH HICHTUQHUKAIWHW, Kiaccupukanuu u
OIMCaHHH MPOOIIEMBI, OTIPE/ICTIEHUH METOIOB M TIOJIXOJIOB K €€ PEIICHUIO;

- He cnocobeH MPOEeKTUPOBATh U pa3pabaThIBaTh MPOTPaMMHBIE TIPOAYKTHI 1ake Ha 6a30BOM ypOBHE (HE MOXKET
HanucaTh paboTaroIuil KoJ, CIPOeKTUpOBaTh b/l WM BBHITIOJIHUTE TECTUPOBAHHKE);

- HE 3HACT OCHOBHBIC AITOPUTMBI M CTPYKTYpHI JaHHBIX, HE MOXET OOBSICHUTH PAa3HUIy MEXIYy CTEKOM U
ouepenpio, mexxy DFS u BFS;

- He BiaJieeT MHCTpyMeHTapreM paszpadorunka (Git, IDE, cucremsl cOopkn).

CBojHast TabJuIa KPUTEPHUEB OLICHUBAHUS
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. Y noBnerBopuTen Heynosnersopuren
Kpurepnii Otnuyno (5) Xoporo (4) P 4 P
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Kpurtepun oueHuBaHusI KOMIETCHIMHA HA 3aIMTE BbIMYCKHOM
KBAJIM(PUKAIMOHHOMH PadoThI

OrneHka «OoTIUYHOY (5 6auIoB)
BricraBnsiercss oOydaroremycsi, €clii OH Ha BBICOKOM YPOBHE IIPUMEHSET METOIbI
NPOEKTUPOBAHUA, Pa3pabOTKU M COMPOBOXKACHHS IMPOTPAMMHOTO OOECTICUYECHUS, a TaKKe
JNEMOHCTPUPYET:
ITo pa3zneny 1 (AHaau3 u TpedGoBaHMs):

- I'myOokwuii aHanm3 mpeaMeTHON 00JIacTH ¢ BBISIBICHUEM BCEX 3HAYMMBIX CYIIHOCTEH U
CBsI3EM.

- KadecTBeHHOE HcclieloBaHHE pPBIHKAa W aHAJIOTOB (He MeHee 3) ¢ 000CHOBaHHEM
KOHKYPEHTHBIX ITPEUMYIIECTB.

- Ilomayro wu

HEMPOTUBOPEUUBYIO
HedyHKIHOHATKHBIX TpeOoBanuii (FURPSH).

crienupUKaIUIo

GYHKIIMOHANBHBIX U

- KoppektHo noctpoenHbie quarpammbl BapuantoB ucnodiib3oBanus (UML Use Case).
ITo pa3zneny 2 (ApxurTeKTypa):

- O6ocHoBauHbIii BeIOOp apxuTekTypHoro ctwis (Clean Architecture / PCMEF /
MHKPOCEPBHUCHI) HA OCHOBE CIIEHAPUEB KAYECTBA.

- IIpodeccroHanbHO BBINOIHEHHOE JOKYMEHTUPOBAHHE aPXUTEKTYpPhl B HOTALMSIX



C4 model (yposuu C1, C2, C3) u UML.
- KoppektHo cripoekTupoBanHyto 06a3y aaHHbIX (ER-quarpamMma, Hopmanuzauus 10
3H®, Be1i6op CYB/).
- OOOCHOBaHHBII BBIOOP CTEKA TEXHOJOTUHN (S3BIKH, GPEHMBOPKHU, HHCTPYMEHTHI) C
y4€TOM TpeOOBaHUIN MPOEKTA.
ITo pa3zneny 3 (Peanu3zanmus):
- KayecTBeHHO HanMCaHHBIA NPOrPaMMHBIA KOJA C COOJIOJEHUEM MPUHIIUIIOB
SOLID, DRY, KISS.
- IlpuMeHeHHe cOBpeMEHHBIX MAaTTEPHOB npoekTupoBanust GoF (He menee 3).
- TlpodeccuonanbHoe ucnons3oBanue Git co ctparerueit serBienus (Git Flow /
GitHub Flow), ocmbicniennbie komMuThl, JokymMeHTanus B README.md.
- Peanuzanuto ayrentudukaruu (JWT/OAuth2), asropuzanuu (RBAC), 3aniuThsl
or OWASP Top 10, norupoBanus.
Ilo pasneny 4 (TectupoBaHHMe U Ka4eCTBO):
- PazpaboranHble unit-TeCTbl C MOKPHITHEM KIIFOUEBBIX KOMIIOHEHTOB HE MEHEE
70%.
- Hanucannsle nuaTerpaunonsusie U E2E-Tectol (mpu Hanmnunu UI).
- TIlpoBenénnoe Harpy3ounoe TtectupoBanue (JMeter/k6) ¢  ananuzom
pesyabsTatoB (RPS, latency p95/p99).
- Hactpoennsiii CI/CD mnadimnaitn  (GitHub  Actions / GitLab CI) ¢
aBTOMAaTHYECKON COOPKOM, TECTUPOBAHUEM U JICTIIOEM.
ITo pa3neny 5 (TexHuko-3KOHOMHUYECKOEe 000CHOBAHUE):
- Koppexktnsbiit pacuér tpynoémkoctu (PERT / COCOMO 11 / pyHKIIMOHATBHBIE
TOYKH).
- Tlonnyro cebecTouMOCTh pa3pabOTKU ¢ 000CHOBAaHUEM BCEX CTAaTeH 3aTpar.
- Pacuér nmokazareneit skoHomuueckoit 3dpdextuBnoctu (NPV, PI, IRR, cpoxk
OKyIIa€MOCTH ) C UHTEPIIpETAUEN pPe3yJIbTaTOB.
- OOocHOBaHHBI BBIBOJ O IejiecooOpasHocTH pa3paborku  (make-or-buy
aHau3).
ITo pa3neny 6 (be3onacHOCTh M OXpaHa TPy/aa):
- TlonHblii aHAJIU3 OMIACHBIX U BPEIHBIX (PaKTOPOB HA paboueM MeCTe orepaTopa
K.
- KadecTBeHHO BBINTOTHEHHBIH pacy€T OJHOTO W3 TapameTpoB (ocBemieHue /
BEHTWISALKSA / ITyM) B cooTBeTcTBUU ¢ HopMamu CanlluH.
- ApryMeHTHpOBaHHBIE MEPOIPHUATHS IO 0OECIICUCHHIO IIIEKTPOOE30NaCHOCTH U
O’KapHOU 0€30MacHOCTH.
- Ilo 3amure BKP:
- UYérkas W JorvyHas npe3eHTauus (HE MEHee 5 clailioB), oTpa)karollas Bce
KJIOUEBBIE 3TAIbl PAOOTHI.
- YBepeHHas JeMOHCTpalys paboTaIOIero MPOrpaMMHOTO MPOAYKTA.
- ApryMeHTHpPOBaHHBIE U MOJHBIE OTBETHI HAa Bompockl uieHoB [ DK Ha pycckom
U (mpu He0OXOIMMOCTH ) THOCTPAHHOM SI3BIKAX.

Ouenka «xopoio» (4 6amia)
BricraBnsiercss  oOywaromemycsi, e€clii  HosicHUTeNbHass 3anmucka k  BKP



COJIEP)KUT He3HAYUTEJbHbIe OMUOKN, He BJIMAKIIME HAa o0wWMi pe3yabrTar, a
oOy4Jaromuiicss Ha XopoueM YpPOBHe IIPUMEHSIET METO/bl MPOCKTUPOBAHMS, Pa3pabOTKU U
conpoBoxeHusa 110, nemMoHCTpupys 3HaHWE MU YMEHHE MO BCEM IEPEUYHUCIECHHBIM BBIIIE
MIyHKTaM, HO C HeCyllleCTBEHHbIMU HETOYHOCTSAMMU:
- AHanu3 npeIMeTHOM 00JIaCTU BBINOJIHEH, HO HE MOJHOCTBIO BBISBICHBI BCE
B3aMMOCBSI3H.
- MHccnenoBanue aHanoroB NMpOBEAEHO, HO CPABHEHHE BBIMIOJHEHO HE IO BCEM
KPUTEPUSIM.
- ApXuTeKTypa CIOpPOEKTHUpOBaHa B I1eJOM BepHO, HO HoTanuu C4/UML
0 OpMJIEHBI C HE3HAYUTETLHBIMHU OLIMOKAMH.
- Kon wnamucan c¢ cobmonenuem SOLID, HO ecThb OTHenbHbIE HapylIEHUS
MPUHIMIIOB (HAapUMeEp, HE MOJHOCThIO peanu3oBaH Dependency Inversion).
- Unit-TecThl HanMCaHbl, HO MOKPBITHE KoJa cocTaBisieT S0—70%.
- Harpy3ouHoe TecTrpoBaHU€ MPOBEACHO, HO aHAINU3 PE3YJIbTATOB HEMOJIHBIH.
- CI/CD naiinnaiiH HaCTpO€H, HO aBTOMATU3UPOBAH HE MOJHOCTHIO.
-  DOKOHOMHMYECKHH pacy€T COACPXKUT HE3HAuUMUTeJIbHble apupMeTUYECKUe
OLIMOKH, HE BIUSIONINE HA UTOTOBBIE BHIBOIBI.
- Pacuér nmo 6e30macHOCTH BBIMIOJIHEH, HO C HEOOJBIIMMHU OTKIOHEHUSIMU OT
HOpPMATHBOB.
- 3amuTa: npe3eHTanus opopmieHa xopoiuo, gemonctpanus [10 ects, HO OTBETHI
Ha OTJeJbHBIE BOIIPOCHI HEMOJHbIE WM TPEOYIOINE YTOUYHEHUH.

Or1eHKa «yI0BIIETBOPUTENBbHOY (3 Oasa)

BricraBmsiercss  oOywaromiemycsi, eclid  TosicHUTenbHas  3amucka k  BKP
COJICP)KUT OIIMOKH, HO B LEJIOM PadoTa NPU3HAETCSI BHINOJHEHHOM, a 00yJaronuics Ha
HEJ0CTATOYHO XOpPOIleM YPOBHE MPUMEHSET METOJbl MPOEKTHPOBAHUS, Pa3padOTKH H
conpoBoxaeHus [10, neMmoHCTpUpys:

- IloBepxHOCTHBII aHANMM3 TTPpeAMETHON 00J1acTH (HE BBISBIICHBI KIIFOYEBBIE CYITHOCTH U

CBSI3H).

- HccnmenoBanne aHaloOroB HEMONHOE (MEHEe 3 aHAJIOrOB) WM 0€3 CPaBHUTEIBLHOTO
aHaJn3a.

- ApxurekTypa crpoektupoBaHa ¢ omuOkamu, Hotanuu C4/UML BbimosgHeHBI
yacTuuHo, ADR OTCyTCTBYIOT.

- Kon nanucan, Ho npuHiuibsl SOLID coOmoaeHbI HE MOJHOCTBIO, €CTh «3anaxu KOJay.

- Git ucoap3yeTcs TOIBKO HA YPOBHE commit/push, cTpaTerust BETBICHUS OTCYTCTBYET.

- Unit-tecTbl HamucaHbl, HO TOKpPBITHE Kojga MeHee 50%, HMHTErpallMOHHBIC TECTHI
OTCYTCTBYIOT.

- Harpy3ouHoe TecTupoBaHu€ HE MPOBOAWIOCH HIIA MPOBEIEHO HEBEPHO.

- CI/CD mnaiiniaitn He HaCTPOCH.

- DKOHOMHUYECKHII pacu€T COJIEPKHUT CYIIECTBEHHbIE OMIMOKH, HO OCHOBHBIE

MOKAa3aTeIN PACCUUTAHBI.

- Pacuér mo 6e30macHOCTH BBITIOIHEH C OMIMOKAaMHU, HE COOTBETCTBYET HOPMATHBAM.
- JokxyMeHTtanus opopMIiieHa C HApYLIEHUSIMU CTPYKTYpbl U TpeboBanuii 'OCT.
- 3amwuTta: npe3eHtanus odopmiieHa HeOpexHo, naemoHcTpaius [IO HecTabuibHa,

OTBETHI HA BOIIPOCHI HEYBEPEHHBIE.



COAEPKUT rpyObie OMIHUOKH,

OrneHKa «HEYyIOBIETBOPUTEIIBHOY (2 Oana)
BricTraBnsercs  oOyuwaromieMmycsi, ecilu  nosicHuTenbHas  3anucka k  BKP
a oOyyarouuiics Ha O4YeHb HHU3KOM YpPOBHe (WUIM He

MPUMEHSIET BOBCE) METObI IPOEKTUPOBaHUs, pa3paboTku u conpoBoxaeHus [10, a Taxxe
JNEMOHCTPUPYET:

OTtcyTcTBHE aHamM3a MPEAMETHOW 00JIaCTU WJIM BBINOJHEHHE ero ¢opmMmanbHO (6e3
BBISIBIICHUS CYIITHOCTEH U CBSI3EH).

HccnenoBanue aHaJIOTOB HE IPOBEIECHO.

ApXuTeKTypa HE CHPOCKTUPOBaHA WJIM HE COOTBETCTBYET NPEIbIBICHHBIM
TpeOOBAHUSM.

[IporpaMMHBIif KO HE pabOTaeT UM HE COOTBETCTBYET TEXHHUUECKOMY 3aJaHUIO.

Git He MCTIOTB30BAJICS WA PETIO3UTOPUN TTYCT.

TectupoBaHue HE MPOBOIMUIOCH WIIA TECTHI OTCYTCTBYIOT.

DKOHOMHYECKUN pacu€T OTCYTCTBYET WM COJEPXKUT TPyOble OIIMOKH, JeNaroliue
BBIBOJIbI HEBEPHBIMHU.

Pasnmen mo 6e30macHOCTH OTCYTCTBYET WJIM BBHIMOJHEH (QopMaibHO (06€3 pacu€ToB u
CCBUIOK HA HOPMAaTHUBBHI).

JIOKyMeHTaIusi OTCYTCTBYET WJIH HE COOTBETCTBYET TPEOOBAHMSIM.

3amuTa: mpe3eHTaus OTCYTCTBYeT, neMoHctpaius [10 He nmpou3BeaeHa, OTBETHI Ha
BOIIPOCHI HE JITAHBI WJIH HEBEPHBI.

CBOIIHa}I Ta6JII/IIla KpUTCPHUCB OLICHUBAHUA

Yinosiaers Heynosiers
. OTim4HO Xopoiuo yA
Kpurepuii 5 4 OpUTEJIbH OPUTEJIBHO
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. OT1iiM4yHO Xopoio Y
Kpurepuii OpUTEIbH OPUTEIbHO
(5) (4) 0 (3) @)
OHaJIbHAas HE3HAYNTE , HOTanmuu | a
JLHBIMU BBITIOJIHCH
omuoOKam bl
U YaCTUYHO
Y nosners
Bricokoe, o HI/ITCJIBHO
SOLID Xopouiee, p
KauecTBO KoJa . e, SOLID
cooOroné SOLID B .. Huskoe, koa He
(SOLID, cOOrOnEH
H, >3 OCHOBHOM paboTaeT
NaTTePHBbI) . HE
naTTepPHO coOo1EH
s MOJIHOCTh
10
GitHub
[Tpodecc Flow ¢ | Tonbko
Git  (BeTBJIICHHE, | HOHAJbBH OCMBICIICH commit/pu | He
KOMMMUTHI ) piif  Git | HbIMH sh, 0e3 | HCHoNb30BaAJICH
Flow KOMMUTaM CTpaTeruu
u
Unit-tectsr
>70% 50-70% <50% OTCyTCTBYIOT
(TTOKpBITHE)
He
[IpoBenen [IpoBeneH
Harpy3ounoe MPOBEAECHO
0, aHaIW3 | O, aHauu3 He mpoBeneno
TECTUPOBAHUE . " WIH
TIOJTHBIH HETOJIHBIH
HEBEPHO
[lonHOCTH
Hactpoen He
Cl/ICD 10 P He nacTtpoen
YaCTUYHO HaCTPOEH
HAaCTPOEH
C
Koppekth C
. . HE3HAYUTE OTCcyTCTBYET
DKOHOMUYECKUI bIl, c CYILIECTBE
R JIbHBIMU 158107 rpy0o
pacuér UHTEpIpE HHBIMU .
. omnoOKam OIIMOOYHBIH
Tanuen " olrnOKamMu
be3omacHoCTh 51 [TonHb1i Anammz + Ananus
. OTtcyTcTBYET
OoXpaHa Tpyaa aHanu3 + | pacuér c | 0e3




YaoBieTB HeynosJierB
. OT1iiM4yHO Xopoio Y
Kpurepuii OpUTEIbH OPUTEIBLHO
(5) (4) 0 (3) @)
pacuér HETOYHOCT | pacyé€ra
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pacu€r ¢
OILIMOKaAMU
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HETOYHOCT CTPYKTYP COOTBETCTBYET
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. Xoporo, P
CJIaliioB, Ho ,
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P 1 YBEp OT/IEIbHEBI A P OtcyTcTBYET
3arunTa , arus
€ OTBETHI
JIEMOHCT] HeCcTa0WIb
HETIOJIHBIE
anus Ha
2. TunoBble  KOHTPOJLHbIE 3aJaHUsl WJIM HHbIe MaTepHaJbI,

ok wn

~N o

Heo0XoAuMBbIe /IJIs1 OLIEHKHU Pe3yJbTaTOB OCBOEHHS 00Pa30BaTeJIbLHOM
NporpamMmbl

2.1. Bonipochl K 3K3aMeHy

Jucnuminna «ba3bl JaHHBIX»
Ocnosuble nouatus b/I: 6a3a nanueix, IC, BeruncnurenbHas cucreMa, 0aHK JaHHBIX,
CYB/, cnoBapp naHHbIX, anMuHucTparop b/1.
[lepeuncnure u oxapakrepusyire pynkuuu CYB/I.
[Tepeuncnure u oxapakrepusyire knaccudukamnuu CYB/I.
HazoBuTte u oxapakrepusyiite ypoBHu apxutekrypsl CYB/I.
Jlaiite onpeneneHus MOHATHIA: KIIUEHT, CEpBEP, apXUTEKTypa «paiin- cepsep»,
APXUTEKTYpPaA KIIMEHT-CEPBEPY.
Onummwre mporecc GyHKIHMOHUPOBaHUS NHGOPMAITMOHHOMN CHCTEMBI ¢ (haili-cepBepoM.
Onumwmre nporecce GyHKIHOHUPOBAHUS HHPOPMAIIMOHHOM CUCTEMBI C cepBepoM 0a3
JTAHHBIX.
JlaiiTe onpeneneHne NOHATUS «TpaH3akusy. [IpuBennure npumep TpaH3aKLHHU.
[Iepeuncnure cBOMCTBA TPAH3AKLIMU U OIUIIUTE IIPOLIECCH] )KYPHAIM3ALUU U OTKATa
TpaH3aKIUH.
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Onuiure PECIEIOMOHHYO MOJICJIb JaHHBIX.
OnuInTe MOHATHS HWHKAIICYJIAus, HaCJICAOBAHUEC U HOHI/IMOp(bI/I?;M C TOYKH 3pCHUA

teopun b/I.

OnummTe IeMEHTHI pelsainoHHoN Moaenu b/I: oTHomeHue, KOpTeK, aTpudyT, TOMEH,
3Ha4YeHue aTpulyTa, cxemMa OTHOILEHUS, IepBUYHBIHN Kitod. [lepeunciure cBolicTBa

OTHOIIIEHUI.

[Tepeunciure 1 0XapakTEpU3yuTe BUBI CBA3EM MEXQy OTHOLIEHUAMHU. [[puBeauTe

IIPUMEPBHI.

CpaBHUTE MOHATUS NOTEHIIMAIBHBIN, IEPBUYHBIA U BHEIIHUN KIIHOY.

Onumure npoueccsl OrpaHUYEHUs U KaCKaIMPOBAaHUSI ONIEpaLllu.

OnuiuTe onepanuy pesiiuOHHON anreOpsl: 00bEIUHEHHE, TIEpeceYeHue, Pa3HOCTh U
JIEKapTOBO MPOU3BEACHUE OTHOMIEHUH. [IpuBeauTe npumepsl.

Onumure onepanuu pesiiiMOHHON anredpsl: BHIOOPKA, MPOEKIUs, COEAUHEHNUE U
JesneHre otTHouleHuil. [IpuBeaure npumMepsl.

Onumure noHsTie (PyHKIMOHATBHOW 3aBUCUMOCTH U MTPOLIECC BBIJICICHUS IEPBUYHOTO
KJIF0Ya U3 MOTEHIUAIBHOTO KIH0Ya.

[Tepeuncnure xapakrepuctuku «dddexruBHoi» bJl. Onummure nporecc npuseaeHus: bJ{

Kk 1H®.

Onnmure npouecce npusenenus bJ[ k 2ZHO.

Onnmure npouecce npusenenus bJ[ k 3HO.

OnuiyTe TOHATHS: CYIIHOCTh, aTPHOYT, CBsA3b. OXapaKkTepu3ynuTe MpoIiecc
npeobpazoBanus ER-monenu B pensimmonnyro b1,

OnuimmTe NpoIecc BOCCTAHOBJIEHUS HETOCTHOCTH b/,

[lepeuncnure mpo6iieMbl, BOSHUKAIOIIME B PE3yJIbTaTe Mapajlienn3Ma TpaH3aKIHuii, u
HAa30BUTE METOJIbI MX Pa3peIICHUS.

OxapakTepu3yiTe moaxo/bl K obecrneueHuto 6e3omacHoctu b/l n MmeToap! ynpaBiieHust
noctynom K B/I.

[aiite onpenenenue nNoHATHs nenoctHoct b/l u nepeuncnure cymecTByIomye ypoBHU
H30JIMPOBAHHOCTHU TPaH3aKIIUH.

Oxapakrepu3yiiTe CBOMCTBA MMOJeH TaOIUIbI: 3HAUEHUE 10 YMOIYaHUIO, YCIOBUE Ha
3HaueHHUE, Macka BBoJa, popmat noseit. [IpuBennTe npuMepsl HCIOIB30BAHUS KaXI0Tr0
13 TaHHBIX CBOWCTB.

Onumnte BO3MOKHOCTH UCIIOJIb30BAHUS TOCTPOUTEIISI BBIPAKEHUH MPU CO3IaHUU
pasnuuHbIX 00beKTOB B/I.

SI3eix SQL.
SI3eix SQL.
SI3eik SQL.
SI3pix SQL.
SI3eik SQL.
SI3eix SQL.
SI3pix SQL.
SA3pik SQL.
SA3pik SQL.
SA3pik SQL.
SA3pik SQL.
SA3pik SQL.
SA3pik SQL.
S3pik SQL.

HNuctpyknun SQL

Tumbl ganHeIX B SQL

Oynknuu a3eika SQL

Cosganue 0a3 manueix. SA3eik DDL
Manunynsuuu ganasivu. I3k DML

3anpochl Ha BEIOOPKY JaHHBIX.

OObenuHeHus: B MHOIOTaOJMUYHBIX 3allpocax Ha BbIOOpKy B SQL
IIpaBuna BbInoIHEHUS 3anpocoB B SQL
ITomunnenHsIit 3anpoc B SQL. [Ipumepst
BoccranoBnenue 6a3bl 1aHHBIX. TpaH3aKuu
Koncrpykuus SELECT

Omneparops! ManumyupoBanus ganasiME (DML).

Onepatops! onpenenenus o0bekToB B/ (DDL).
Omneparop SELECT.
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S7.
58.
59.
60.

SA3eik SQL.
SA3eik SQL.
SA3eik SQL.
Azeix SQL.
SA3eik SQL.
SAzeik SQL.
SA3eik SQL.
SA3eik SQL.
SA3eik SQL.
SA3eik SQL.
SAzeik SQL.
SA3eik SQL.
S3eik SQL.
SAzeik SQL.
SA3eik SQL.
SAzeik SQL.
SA3eik SQL.
SAzeik SQL.
SAzeik SQL.

Co3znanue Tabiui] ¢ yHUKAJIbHBIMU U BHEITHUMU KITFOUAMU.
Moauduxanus TabIuiL.

3amanue ycnoBuii oroopa B npeanoxkennn WHERE.
[pennoxenus WHERE u HAVING.

Tpurrepsl

PaboTa ¢ CTpOKOBBIMH THITAMU JTaHHBIX.

PaboTa ¢ 4ncIOBBIMU THIIAMU JAHHBIX.

Biio:xeHHbI€ 3an1pOCHI

Oneparusi 00beTUHEHUS.

Onepanys nepeceyeHus.

Oneparusi BBIOOpKU

[IpencraBnenus

@yHKIMH paboTHI C 1aTaMu

HNupexcel. Haznauenue. [Ipumenenne

Co3nanue yHUKaJIbHBIX HHICKCOB

[TpaBwia BeIMOTHEHHS 3a1pocoB B SQL
[Momunuennstit 3anpoc B SQL. [Tpumepst
BoccranoBnenue 6a3bl JaHHBIX. TpaH3aKuu
Koncrpykuus SELECT

Jucnuniinna «IIporpaMmmMHast HHKEHepPUsD»

[lonsatne nporpamMmHON uHXeHepuH. OTIIMYUE TPOrPAMMHON HMHKEHEPUU OT INPOrpaMMHPOBAHUS.
[ectp Te3ucor mporpammHoi nrwxenepuu. Cranmaptel ISO/TEC 12207 u SWEBOK.

Mopenun xuszHeHHoro mwkia [1O. Kackamnas (Waterfall), V-mMonenb, urepaTuBHBIE, CHHpabHas
Moenb. JocTOMHCTBA, HEOCTATKU, 007JacT IPUMEHEHUS.

['mbxue meromomoruu paspadorku (Agile). Manudect u npuniunel Agile. Scrum: pomnu, apredaxTsi,
cobbrtus. Kanban: mocka, orpanuderne WIP.

HNucTpymenTapuii mporpaMMHoON nHkeHepun. Knaccudukarms nacrpymenroB: CASE-cpenctsa, IDE, VCS,
CUCTeMBI yrpaBieHus nmpoekramu. MS Project, Git, PlantUML, Enterprise Architect.

VYmpasnenue tpeboBanusmu k I10. Knaccudukamus tpebGoBanmii (GpyHKIMOHATBHBIE, HEPYHKIIHOHAIBHBIE,
orpannuenns). [Ipomecc ymnpasnenus: TpedboBanusiMu. TpaccupoBka TpeOOBaHUN (MAaTPHIIA TPACCUPOBKH).
[InanupoBaHue MpoOeKTa U OLEHKA TPyAo€MKocTU. WBS (uepapxudeckas cTpykTypa pabort). J[uarpamma
l'anta. Merons! onieHKH TPy I0EMKOCTH: dKciepTHEIe orieHkH (Planning Poker), COCOMO [ u COCOMO II.
OtcnexxruBaHKWe BBHITIOJIHEHUS U yIpaBiieHue puckamu. EVM (ocBoennsiit 006ém): PV, EV, AC, SPI, CPI.
Wnentnduxarnys puckoB. Marpuiia BeposTHOCTH 1 BIUAHUA. [ImaHupoBaHnue pearnpoBaHus Ha PUCKH.

S3pik UML. JlnarpamMbl BapuaHTOB HCIOJIb30BaHHMs W KiaccoB. Use Case Diagram: akTopbl, HpeleaeHTHI,
orHommenus include/extend. Class Diagram: kiacchl, aTpruOyThl, METO/IBI, OTHOIICHHS (aCCOIMAIINS, arperaius,
KOMITO3HIIHS, HACIICIOBAHHE).

JuarpaMMbl TOCIEIOBAaTENBHOCTH, AesTenbHOoCcTH U coctosHmit UML. Sequence Diagram: oOBEKTHI, JMHUHU
KU3HU, coolmmenns. Activity Diagram: medicTBus, BEeTBIEHUS, MapauieibHble moToku. State Machine Diagram:
COCTOSIHUS, TIEPEXO/IbI, COOBITHSL

HuarpamMbl  koMrmoHeHTOB W pa3BépteBanuss UML. Component Diagram:
3aBucumoctu. Deployment Diagram: y3mbl, apTedakTbl, COeTNHEHHS.

Beenenue B apxurektypy I10. [larreps PCMEF. Ipuniumns: apxutextypsl. Cion PCMEF: Presentation, Control,
Mediator, Entity, Foundation. ITpaBwio 3aBHCHMOCTEH.

Ananranus apxutektypHoro narreppa PCMEF mis pasnuusbeix TunoB npuioxenuii. Desktop, Web, Mobile,
Enterprise. CpaBHeH¥HE 1TOIX0OJIOB.

Iarrepusr npoektupoBanuss GoF. Knaccudpukamms. Ilopoxnaronmme martepusl: Singleton, Factory Method,
Abstract Factory. [Ipumeps! mpuMeHeHusI.

Crpykrypubie narrepusl GOF. Adapter, Facade, Decorator, Proxy. HasnaueHue, mpuMepsl UCIIOIb30BaHUS,
CpaBHEHHE.

KOMIIOHEHTHI, HHTep(eiichl,
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[MoBenenueckue narrepusl GOF. Observer, Strategy, Command. Haznauenue, mpuMepsl HCIOIb30BaHUSL.
[Mponsunyteie martepusl  GOF. Composite, Chain of Responsibility, Visitor. Ha3snauenue, mpumepsl
HCTIOIBb30BaHHUA.

[IpoextupoBanue 0a3 maHHBIX. PensiuonHas mozens. [lepBuunbie u BHemHue kitoud. Hopmanmzanus: 1HO,
2H®, 3H®. [lenopmanu3anus: HeIU U pUCKH.

ORM (Object-Relational Mapping). JPA u Hibernate. IIpeumymiectBa u Henocratku ORM 1o cpaBHEHHUIO ¢
npsimbiM SQL. [TpoGiiema N+1 3ampoca.

JletanbHOE TMPOEKTHUPOBaHHWE M crieruduranus. Juarpammsl mocnenoBareibHocTd. JavaDoc. OpenAPI /
Swagger ans cnenuduranuu REST APL

Peanuzarnus siapa cuctemsl B apxurektype PCMEF. Crnou Entity, Foundation, Mediator, Control. Buexpenue
3aBucuMocteit (DI) uepe3 koHCTpyKTOP.

KauectBo xonma. 3amaxu koma (Code Smells). ITpumepst: qMHHBI MeTO., GOJIBIIONA Kiace, AyOIupoBaHue
koaa. Craruueckuii anaym3 (SonarQube, Checkstyle).

Pedakropunr. Texauku pedaxropunra. Karamor pedaxropurroB daysepa (u3BieUeHHE METOIA, 3aMeHa
YCIOBHOTO oreparopa noauMophu3zMom). TeXHHUECKHI JONT: CTPATETHH yIIPaBICHHUS.

Monynbnoe TectupoBanue u TDD. JUnit. Mockito anst co3nanus 3armymek. [Tokpeitie koma (Code Coverage).
Hukn TDD: Red — Green — Refactor.

Tecr-nu3aiin. Kiaccel sxBuBaieHTHOCTH. ['pannunble 3HaueHus. [lomapHoe TectrpoBanue (pairwise). [Iprumepsr
MNPHUMCHCHHA.

Wnterpanonnoe u cucremHoe TectupoBanue. Ctparernu uHTerpaipn. TestContainers. Selenium s
TecTupoBaHus BeO-uHTepdeiicoB. Harpyzounoe tectupoBanue (JMeter, k6): merpuku RPS, latency p95/p99.
MuxkpocepBucHas apxutekrypa. [Ipunnmmnel, npenmymectsa, Hepocratkn. APl Gateway, Service Discovery.
CpaBHeHHE C MOHOJIMTHON apXUTEKTYPOil.

CoOriTnitno-opuentupoBannas apxutekrypa (EDA). CoOpiTusi, oOpaboTumku, Opokepbl coobmieHuii. Korma
npuMensTe EDA.

CQRS (Command Query Responsibility Segregation). Pasmenenne KomaHz W 3ampocoB. IIpenMylecTBa H
Hemocratku. Event Sourcing: XxpaHeH#ne COOBITHH BMECTO TEKYIIIETO COCTOSIHUS.

Serverless apxurekrypa. ®yukiun kak cepsuc (FaaS). IIpumepsr: AWS Lambda, Yandex Cloud Functions.
[IpenmyriecTBa, OrpaHUYEHNUS, CLIEHAPUY TIPUMEHEHHISL.

Yucras apxurekrypa (Clean Architecture). Cmom Clean Architecture (Entities, Use Cases, Interface Adapters,
Frameworks). Cpasuenne ¢ PCMEF. HezaBrucumocts ot ¢peiimBopkoB uepe3 Dependency Inversion.
Domain-Driven Design (DDD). Crparernueckoe IpOEKTHPOBAHHE: OTPAaHMYEHHBIE KOHTEKCTBHI, KOHTEKCTHAS
kapta. Taktuueckue narrepusl: Entity, Value Object, Aggregate, Repository.

BezomacHocTs Ha ypoBHe 0asbl maHHBIX W Tpamsakiuit. ACID. VYpoBum wusomsuun Tpamsakiuii (Read
Uncommitted, Read Committed, Repeatable Read, Serializable). IIpo6aems! (rps3Hoe ureHne, GaHTOME).
Aytentudukanusa u aropusamus B [10. JWT (JSON Web Token): ctpykrypa, MOAMUCH, MPUHIHIT pabOTHI.
BCrypt mist xemmpoBaHus mapoeii.

IMponsunytas 6e3zomacHoctb. OAuth2 u OpenID Connect. SSO (Single Sign-On). API-uutio3sl. BezonacHocTb
mukpocepucoB (mTLS, JWT).

Pacnipenenénnsie Tpanzakiuu. JByxdaznas ¢pukcarus (2PC): stambl, mpobaemsl. [latTepn Saga: xopeorpadus vs
opkectparus. Kommencupytomue tpanzakunn. CAP-Teopema.

[IpoexTtpoBaHre BBICOKOHATPYKEHHBIX CHCTEM. | OpH3OHTaIbHOE W BEPTHUKAIBHOE MacimTaOupoBaHUeE.
Ksmuposanwue (Redis, Memcached, CDN). Illapauposanue. Permkanus (master-slave, master-master).
Message Brokers u acuaxponHoe B3aumojeiictsue. RabbitMQ: ouepemn, oomennuku. Apache Kafka: tomukw,
nmapTUIH, consumer groups. ['apantuu qocraBku (at-most-once, at-least-once, exactly-once).

Konreitnepusanus ¢ Docker. Dockerfile: ocuorubie unctpykiuu (FROM, RUN, COPY, CMD). Criou. Docker
Compose: MHOTOKOHTEHHEPHBIE TPUIOKEHUSL.

Opkecrpanust  koHteitnepoB ¢ Kubernetes. Pods, Deployments, Services, ConfigMaps, Secrets, Ingress.
Cpasuenue ¢ Docker Compose.

CI/CD u DevOps npaxtuku. GitHub Actions / GitLab CI / Jenkins. Infrastructure as Code (Terraform, Ansible).
[Natituraliaer: cOopka, TeCTUPOBAHUE, JETLIOMN.

AJITOPUTMBI U CTPYKTYPBbI JAHHBIX

1. Pa3meliienre MacCUBOB B OHepaTI/IBHOﬁ maMsTH



. ABJI-nepeBbs, opranuzanus 1 6agaHCHpPOBKa

. CraTtuyeckue u AMHaAMHUYECKUE MaccuBbl. Oniepaluy yJaJleHns U BCTaBKU

. KpacHo-uépHble nepeBbs, opranu3anus 1 daJjaHCUpPOBKa

. Ilouck B ynopsiiIoOU€HHOM U HEyNopsA0ueHHOM MaccuBe. OLieHKa CI0)KHOCTU
. IlpencraBnenue rpadoB MaTpuiell CMEKHOCTH U MaTpULICH HHIIMICHTHOCTH

. Crioco6s1 Be160pkH K HanOoIbIIMX/HAUMEHBIINX YJIEMEHTOB MacCHBA
. Ilpencrasienue rpadoB KOJUIEKIUEH CITUCKOB CMEXHOCTEH
. bilouHO€E yMHOXKEHME MAaTPpUL]
0. [Ipencrasnenue rpadoB cicKoM pédep
1. Anroputwm llITpaccena yMHOXEHUSI MaTPULL

12. IlpencraBnenue rpadoB ¢ NOABMKHBIMU BEPIIMHAMH HAa KOOPIMHATHON CETKE

13. YMHOXeHue MaTpull 1o BuHorpay

14. Metoast 06xoxaa rpados

15. Mo3aunuHsblii cnoco0 YMHOXKEHUS MaTPUI]

16. AnropuT™M ITOMCKa KOMITOHEHT CBSI3HOCTH I'padoB

17. Aaroputm ObICTPOI COPTUPOBKU

18. Anroput™m (IIprma) SpHuKa morcka MUHIMAaJIbHBIX OCTOBHBIX JIEPEBHEB

19. AnropuT™ nHpaMHIATEHOW COPTUPOBKH

20. Anroputm Kpackana moricka MUHIMAaJIbHBIX OCTOBHBIX JIEPEBBEB

21. AITOpUTM COPTUPOBKH CITHSIHHEM

22. AnroputMm JIefiKCTphl TOMCKa MUHUMAITBHBIX ITyTel Ha rpade

23. AITOpUTM COPTHPOBKH MOJCUETOM

24. Anroputm bermvana-®opa morcka MUHAMATBHBIX ITyTeH Ha Tpade

25. AITOpUTM TTOpa3psITHON COPTHPOBKH

26. Anroput™m O6JI09HON COPTHPOBKH

27. XagHbIi anrOpuT™M NMOMCKAa MUHUMAIBLHOTO MYTH Ha rpade

28. [IpuHIMI OpraHU3aliy OJHOCBSI3HBIX CIMCKOB. Onepanuu J00aBIeHNs, BCTABKY U YaJeHUS
3JIEMEHTOB

29. Anroputm Axo-Kopacuk rmoucka mojacTpox B CTPOKe

30. bunapnas kyda. Crioco6 peanm3anuu. Onepanuu

31. Ouepens ¢ npuoputeTom. Criocob peanuzaruu. Onepanun

32. CnoBapu u oTobpaxenus. Oneparuy Haj CJI0OBapsIMU

33. Anroputm boitepa-Mypa norcka mojacTpoku B cTpoke. TabauIsl CTON-CHMBOJIOB U XOPOIIUX
cypdukcon

34. Crioco0b1 00X0/1a BEPIIIUH JepeBa

35. bop a1 XpaHeHUs U MMOKCKa MOACTPOK B CTPOKE

36. YnopsiioueHHble JBOMUHBIE JepeBbs. [onck, no0aBieHne U ynaieHue BepIu

37. Bunpl nepeBbeB. CBolicTBa OMHAPHBIX JCPEBHCB

38. Anroputm Pabuna-Kapna movcka mojacTpoku B CTPOKE

39. Anroputm Kuyrta-Moppuca-Ilparra noucka mnoxactpoku B cTpoke. bopaep. Ilpedukc
byHKIHS

40. HauBHBI alNropuT™ MOMCKa NOJCTPOKU B CTpoke. OlLieHKa CI0KHOCTH

41. TlpuHIun OpraHu3aluy CIUCKOB Ha TUHAMHYECKUX MaccuBax. [IpencraBienue B mamMsTH U
orepanuu

42. JIocTOMHCTBA M HEJOCTATKU CITUCKOB HA JMHAMHYECKUX MaCCHBaX

43. KonblieBble XdI-(QDyHKIH

44. KpyroBsle ciucku 1 6GapaOaHbl

45. Ha3HaueHue ¥ MPUHIUI OpraHU3alliy Xell-TalIuIl U Xell-aepeBbeB. CrocoObl pa3pernieHus
KOJUJIM3HUI

46. [TpuHIMT OpraHU3aIluy IBYCBA3HBIX CIUCKOB. Onepaniuu 100aBlIeHNs, BCTABKU U yIaJICHUS
JJIEMEHTOB

47. XemupoBaHue, OCHOBAHHOE Ha OTEPAIMSIX CABUTa U CIOXKEHUS 10 MOIYIIIO 2
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48. Jlex Ha IBYCBA3HBIX cnMcKax. Onepanuy Hajl JeKOM
49. XemmupoBaHue, OCHOBAaHHOE Ha YMHOKEHHUH U JICIICHUN
50. OxpectHocTr pon Helimana u Mypa, 3BpuCTHYECKHE MTPaBUIIa ONPEICIICHUS PACCTOSHUS Ha

pPa3MEUYEHHOM IIIIOCKOM KapTe

51. Crek Ha 0HOCBSI3HBIX cniickaX. CTEKOBbIE onepanuu
52. Ouepens Ha OAHOCBS3HBIX crickax. Onepanuu HaJ OYepebo

53. HazHaueHue XemupoBaHusi, CIIOCOOBI peain3aliy, MOHATHE KOJUTU3UU

KouncrpynpoBaHnue nporpaMMHOro ooecnedeHust

©CoNO~wWNE

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Kraccel 5KBUBaJIECHTHOCTH M TPAaHUYHBIEC 3HAUYEHHSI B TECT-TU3alHE: ONpe/iesieHHe 1 MPUMEHECHHE.

TDD (Test-Driven Development): ik Red-Green-Refactor u mpumep pa3paboTku cepBHca 3aKa30B.
Mockito i1st MOKHpOBaHHsI 3aBUCIMOCTEH: 3a4eM HY>KHBI MOKH, TIpUMep MOKHpOBaHuUs BHelIHero APL
TestContainers JijIsl HHTErPalMOHHOTO TECTUPOBAHUS: IpeuMyIecTBa u mpumep ¢ PostgreSQL.
Harpy3ounoe tectupoBanue B JMeter: nienu, merpuku (RPS, latency, throughput).

[podunupoanne npou3BoIUTENBLHOCTH: HHCTPYMEHTHI (JProfiler, async profiler) n mouck y3kux mecr.
3amaxu koja (Code Smells) o karanory ®aysepa: JIMHHBIN MeTO1, OOJIBIION KiIacc, IyOJIMpOBaHUE KOJIA.
Texuuku peakToprHTra: U3BJICYCHUE METO/Ia, 3aMEeHa YCIIOBHOTO OllepaTropa MmoJIuMophu3Mom.
Texamueckuii gonr (Technical Debt): Bujipl, cTpaTerun ynpapieHUs, IPHOPUTHIAIINS.

. Ipo6siema N+1 3anpoca B JPA/Hibernate: npuumssl u pemenns (@EntityGraph, join fetch).

. Yposuu n3onsinuu tpan3aknuii: Read Uncommitted, Read Committed, Repeatable Read, Serializable.
. Murpariuu 0a3 gannbix: Liquibase u Flyway, unterpamus B CI/CD.

. JWT (JSON Web Token): cTpykrypa, access u refresh Tokensl, peanuzamus B Spring Security.

. OAuth2: Authorization Code Flow, mpumep Bxoza gepes GitHub/Google.

. PoneBas mozgens nocryna (RBAC): peanuzanus poneit USER, ADMIN B Spring Security.

. 3ammuta ot SQL-uabeknnii 1 XSS: mapamMeTpu30BaHHBIC 3aIPOCHI, CAHUTU3AINS BHIBOIA.

. Xemmpoanue naposeii: BCrypt, cois (salt), paboraroruii haxrop (work factor).

. CompletableFuture B Java: cozpanue, kommnosunus (thenApply, thenCompose), 06paboTka omuooK.

. Project Reactor: Mono u Flux, 0CHOBBI peaKTHBHOT'O MPOrPaMMHUPOBAHUSI.

. Backpressure B peakTHBHBIX ITOTOKaX: MEXaHU3M request(n), peanusanus B Project Reactor.

. Spring WebFlux: peaktuBHbiii REST API, cpaBHeHHE TPOU3BOAUTEIBHOCTH ¢ OtoKUpyoiuM 1/O.

. GraphQL: cxema (types, queries, mutations), pe3onBepsl, mpeumymiecTBa nepem REST.

. DataLLoader B GraphQL: pemenwne mpo6iembl N+1 3ampocoB depe3 MakeTHYIO 3arpy3Ky.

. JRPC u Protocol Buffers: 6unapusiii nmporokon, tumsl BezoBoB (Unary, Server Streaming, Client Streaming,

Bidirectional Streaming).

Cpasuenne gRPC u REST/JSON: npon3BoanuTenbHOCTD, latency, pasmep coOOIeHHIA.

MongoDB: noxymentHo-opueHTrpoBanHas b/l, MomenupoBanne JaHHBIX, peno3uTopuid B Spring Data.
Neo4;j: rpacdosas bJl, MmomrennpoBanne rpagoBbIX CTPYKTYp (y371bI, p€Opa, CBOHCTBA).

[omurnotaoe xpanenue (Polyglot Persistence): rubpugaoe xpanerrne SQL + NoSQL, korza 9ro BEIOHpATh.
CI/CD naiinnaitaer: GitHub Actions, GitLab CI, Jenkins, ctpykTypa stages.

Craruuecknii aHanmm3 koxa: SonarQube, Checkstyle, meTpuku xagecTBa.

MounwurtopuHr npunoxkeHuit ¢ Prometheus u Grafana: coop merpux (RPS, latency, ommbkn).
Habmogaemocts (Observability): merpuku, oru, tpeiicunr, Correlation ID.

[Tommapuoe TecTupoBanue (pairwise): CyTh METOJIa © MUHIUMHU3AIHS KOJHMYECTBA TECTOB.

CpaBHeHHE THTIOB TECTOBBIX ABOWHUKOB: Stub, Mock, Fake, Spy, Dummy.

Chaos-tectupoBanue U 0TKa30ycroiunBocTh: npuHiunbel Chaos Engineering, uactpymenTtsl (Chaos Mesh).
ABtomarnyeckuii pedakropunr B IDE: Boamoxknoctu u npumepsr (IntelliJ IDEA, Eclipse).

Crpareruu 3arpy3ku B JPA: EAGER vs LAZY, LazyInitializationException, Open Session in View.
Circuit Breaker: cocrosinust Closed, Open, Half-Open, peanuzarus B Resilience4j.

Retry ¢ monmutrkamu: exponential backoff, jitter, OromkeTHpOBaHNE TOBTOPOB.

Pacnpenenénnas tpaccupoBka: Jaeger, Zipkin, cBsi3piBaHHE J0T0B U TpeiicoB uepe3 Correlation ID.

3aganus VIS NPOBEPKHU YPOBHA 00y4eHHOCTH Ba3bl JaHHBIX

1. CocTaBUTh Ha OCHOBE ATOM MOZCIIN PCIAUOHHYIO MOACIIb JAHHBIX.



MC CocTtae_y3na ¥3en
# Wngpp_MC ;x_ # Wnpp_¥na # Wnpp_¥na
NoM T Wngp_mc nay
KP K p
kA lata
LleHa
Ta6nuia «MCy»

— Mupp MC;

— JI®OM — noruueckast pyHKIHS MUKPOCXEMBI;

— TIM — notpebisiemast MOIITHOCTb;

— Ilena — 11eHa OJTHOM MUKPOCXEMBI.

Tabnuma «CocrtaB_y3may

— K —KomnuecTBO MUKpPOCXEM B y3II€.

Tabnuna «Y3em»

— Hudp yzna;

— JI®Y — noruveckas GyHKIUS y371a,;

— P —pa3psaaHocTs;

— Jlara — narta pa3paboTku y3a.
3anmava 2: CoriacHO MPECTaBICHHOW CXEMBI JIAHHBIX, HEOOXOMMO OIPEJICITUTD YMCIIO HCIIOIb3YEeMbIX
THUIIOB MHUKPOCXEM U OIIEHUTh CTOUMOCTh MHUKPOCXEM.

MC CocraB_y3na ¥sen
B Wngp_MC ;x_ 7 Lngrp_¥3na —_ - ? LLngp_¥3na
Nom = T wnppmc noy
KP K p
A Jata
LieHa
Taomuia «MCx»

— Hudp MC;
— JI®M — norunyeckas pyHKIUS MUKPOCXEMBI;
[IM — notpe0isiemasi MOIITHOCTb;
— llena — uena ogHoM
MUKpocxeMbl. Tabmuia
«CocraB_y3na»
— K —KoInuyecTBO MUKPOCXEM B
y3ie.Tabnuna «Y3em»
— Iudp yzna;
— JI®Y — noruveckas GyHKLUSA y371a;
— P —pa3psanHocTs;
— Jlata — nata pa3paboTku y3na.
3. Coznan ¢aiin cueHapus ¢ UMeHeM test2.sql U CoepKUT cleayomne
KOMaH/ 1L [ I0SICHUTH Ka)KTyt0 U3 KOMaH[ M ONPEIEIUTh PE3YJIbTaT 3aIlyCcKa CLICHAPUSI.
1) SET VERIFY OFF
SELECT product_name, product_price FROM product nWHERE
product_price >= &price;



SET VERIFY ON

2) SET VERIFY OFF
SELECT product_name, product_price FROM product nWHERE
product_name >= ‘&name’;

SET VERIFY ON

4. OmnpenenuTh BEpHbIM MporpamMmHbli  Kkoa cueHapus SQL, ocymiecTBistomui
MpUrJalleHue Ha BBOJ 3HAYEHHUS name M MOMELIAIONINIl BBEIEHHYIO CTPOKY B KOHCTPYKIIHIO
WHERE. [losicHUTB OTBET.

1) SET VERIFY

OFFSET ECHO OFF

ACCEPT name PROMPT ‘Enter name? (text)’SELECT
product_name, product_price

FROM product_n WHERE product_name = ‘&name’;SET
VERIFY ON

SET ECHO ON

2) SET VERIFY OFF
SELECT product_name, product_price FROM product nWHERE
product name >= ‘name’;

SET VERIFY ON 3)SET
VERIFY OFF SET ECHO OFF

SELECT product_name, product_price FROM product nWHERE
product_name >= &name;

SET VERIFY OFFSET
ECHO OFF

5. HeoGxomuMo onpeenuTh HOMEp CTPOKH C OmuOKoi B ciaeayromem SQL- kome

1 ALTER TABLE hase (

2 product_name VARCHARZ2(25),
3 product_price NUMBER(4,2),
4 sales NUMBER(4,2)

5);

6 INSERT INTO hase (‘ProductName 1°, 1, .08);

7 INSERT INTO hase VALUES (‘ProductName 2’, 2.5, .21);

8 INSERT INTO hase VALUES (‘ProductName 3, 50.75, 4.19);
9 INSERT INTO hase VALUES (‘ProductName 4°, 99.99, 8.25);
10 SELECT product_name, product_price + sales hase;

11 SELECT product_name, 100 - product_price FROM

hase;12 SELECT product_name, sales / product_price from
hase;

6. CoryacHO MpeCTaBIEHHOIN CXEMBI JJaHHBIX, BBIIATh CIIMCOK MHUKPOCXEM,
BXOAIIMX OOJIee YeM B OJIMH y3€ll ¥ KOJTMYECTBO MHUKPOCXEM KaXKAOTO THIIA, BXOSIITHX
OoJiee ueM B OJJUHY3EL.



MC CocTtaB_y3na Y3en

7 LWndrp_MC ;\_ 7 Wudp_¥3na - L 7 Wudp_¥3na
oM = ¥ Wngp_mc noy
KP K P
Mk Lata
LeHa

Taomuua «MC»

— Mupp MC;

— JI®OM — norudeckast pyHKIHS MUKPOCXEMBI;

— TIM — nmotpebisemast MOIITHOCTb;

— Ilena — nena ogHoM

MUKpocxeMbl. Tabmuia

«CocraB_y3mna»

— K —KonnuecTBo MUKPOCXEM B

y3ne. Tabmuma «Y3em»

— Hudp yzna;

— JI®Y — norudeckast GyHKIUA Y3714,

— P —pa3psaaHocTs;

— Jlara — nata pa3paboTKu y3a.

7. CornacHo npeAcTaBI€HHON CXeMbl JaHHBIX, AJIs KaXJI0r0 TUIIA MUKPOCXEMBbI
BBIJATHKOJIMYECTBO Y3JI0B, B KOTOpbIE€ OHA BXOIUT. Eciin MuKpocxeMa He BXOAWUT HU B OJJUH
y3€J1, OHa JI0JKHA MPUCYTCTBOBATh B OTUETE C KOJIMYECTBOM Y3JI0B, PABHBIM HYIIIO.

MC CocraB_y3na Ysen
B Lndgrp_MC - 7 LWngrp_¥3na - - 7 Lngp_¥ana
NowM N ¥ wnepp_mMc Ny
KP K P
I fara
LleHa
Taomuia «MCy»
— Hudpp MC;

— JIOM — norudeckast pyHKIHS MUKPOCXEMBI;
— TIM — motpebisiemast MOITHOCTB;
— llena — uena ogHoM
MUKpocxeMbl. Tabmuia
«CocraB_y3na»
— K —KoJInuecTBO MUKPOCXEM B
y3ne.Tabnuna «Y3em»
— Mudp_yszna;
— JI®Y — noruveckas GyHKLUSA y37a;
— P —pa3psanHocTs;
— Jlata — nata pa3paboTku y3na.
8. CornacHo npeacTaBIeHHON CXeMbI JaHHBIX, BBIIATh MOITHOCTh T€X
MHUKPOCXEM,KOJIMUECTBO KOTOPBIX B y31ax =16. Mcnonb3oBaTh
1. BHyTpeHHee coeuHEeHuE.



2. BnoxeHHBIX TO3amnpoc.
3. KoppenupoBaHHBIii moazampoc.

MC Cocrae_y3na Ysen
b Wngp_MC - 7 LWngrp_¥3na - - 7 LWngrp_¥3na
oM N ¥ Wnpp_Mc noy
KP K p
kA Jata
LleHa
Tabnuma «MC»
— Hudp MC;

— JI®OM — norudeckast pyHKIHS MUKPOCXEMBI;
— TIM — nmotpebisiemast MOIITHOCTb;
— Ilena — nena ogHoM
MUKpocxeMbl. Tabmuia
«CocraB_y3mna»
— K —KkonnuecTBo MUKPOCXEM B
y3ne. Tabmuma «Y3em»
— Hudp yzna;

— JI®Y — norudeckast GyHKIUA Y3714,

— P —pa3psaaHocTs;

— Jlara — nata pa3paboTku y3ia.

9. CornacHo npeACTaBICHHOW CXEMBbI JaHHBIX, HANTH KOJTUYECTBO MUKPOCXEM B Y3JI€
cHamOoOJbIIeH pa3psATHOCTHIO. ECIIM TaKuX y3710B OKa)KEeTCs IBa WIIH 0OJIbIIIe, HEOOX0IUMO
BBIBECTH TOT Y3€Jl, KOTOPbIN ObUI CIIPOEKTUPOBAH MO3XKE IPYTHX.

MC CocraB_y3na Ysen
7 LWndrp_MC L 7 Wudp_¥3na - L 7 Wudp_¥3na
oM _\2 7 Wmgp_mc noy
KP K P
Mk Lata
LeHa
Ta6muma «MC»
— Mudpp MC;

— JIOM — norudeckast pyHKIHS MUKPOCXEMBI;
[IM — notpe0siemasi MOIITHOCTb;

— llena — uena ogHoM

MUKpocxeMbl. Tabmuia
«CocraB_y3na»

— K —KoInyecTBO MUKPOCXEM B

y3ne.Tabnumna «Y3em»

— Mudp_yszna;

— JI®Y — noruveckas GyHKLUSA y37a;

— P — pa3psanHocTs;

— JlaTa — nata pa3paboTku y3na.



10. CornacHO TIPEICTABICHHON CXEeMbl HaHHBIX, BbAaTh JIOM TOW MHKPOCXEMBI,
KOTOpasiBcTpeuaeTcss B y3nmax damie apyrux. Ecmu takux MC okaxercss nBa wid OoJiblie,
HeoOxoaumo BeiBecTH TY MC, y KOTOpOii OOJIBIIIE IIeHA.

MC CocTtaB_y3na ¥3en
7 LWndrp_MC L 7 Wudp_¥3na = # Wnpp_¥na
oM _\2 7 Wwepp_mc Noy
KP [ p
Mk lata
LeHa
Ta6muma «MCy»
— udpp MC;

— JI®OM — noruueckast pyHKIHS MUKPOCXEMBI;
— TIM — nmoTtpebisemast MOIITHOCTE;
— Ilena — nena ogHoM
MHKpocxeMbl. Tabmnwia
«CocraB_y3mna»
— K —KkonnuecTBo MUKPOCXEM B
y3ne. Tabmuma «Y3em»
— Hudp yzna;

— JI®Y — norudeckas GyHKIUA Y3714,
— P —pa3psaaHocTs;
— Jlara — narta pa3paboTku y3ia.

IIporpamMmMHasi MHKeHepUs
3ananmue 1. PazpaGorka WBS u nuarpammsl I'anTa

Bri Project Manager B [T-xkommanuu. Bam Heo0XoauMo CritaHHpOBaTh pa3paboTKy BeO-npunoxkenus «Crucrema
OHJIAITH-OPOHUPOBAHI IIEPETOBOPHBIX KOMHAT» ((PYHKIIUU: IIPOCMOTP CBOOOIHBIX KOMHAT, OPOHHPOBaHUE Ha
BBIOpaHHOE BpeMs, OTMEeHa OpOHUPOBaHMS, YBEAOMIICHHUS Ha email).

[Hoctpouts uepapxudeckyto CTpykTypy pador (WBS) He menee uem u3 15 3agad (MUHUMYM 3 ypOBHS).
OmnpenenuTh MOoCIeI0BaTeIbHOCTh U 3aBUCHMOCTH 3a]1au.

IMoctpoutk auarpammy I'aHTa (pyKamu Ha JHCTE WM B IFOOOM HHCTPYMEHTE — B OTBETE OMKCATh CIIOBAMH UITU
TIPIIIOKUTH CXEMY).

BbLienuTh KpUTHUYECKHI TYTh U YKa3aTh €r0 JTUTEIBHOCTh B THSX.

WBS B Buze cnycka uiv Auarpammsl, uarpamma ['aHta ¢ yka3aHHBIM KPUTHUYECKUM ITYTEM.

3apanmne 2. Ouenka tpynoémroctu merogom PERT

Jus 3amaun «Pa3paborka momyns ayreHTruKamn (JWT + Refresh token)» momydens! Tpu olleHKH OT 3KCIEPTOB:
ormrrumuctryaeckas (O) = 5 nHeit

HauOosee BepositHas (M) = 8 nHelt

neccumuctryeckas (P) = 14 nuei

Paccunrats oxumaemyro Tpynoémkocts (E) mo popmyne PERT.
Paccunrath cranzapTHOE OTKIOHEHHE (O).
OmnpenenuTh 1Uana3oH, B KOTOPOM TPYJOEMKOCTb OYJEeT HAXOJUTHCS C BEPOSITHOCTHIO 95% (10BepUTENbHBIN



WHTEpBa).

Dopmyabl:
E=(O0+4M+P)/6
c=(P—0)/6

95% noBepurtensHbIi nHTEpBAT: E + 20
O:xupnaemMblii pe3ybTaT:
Uucnennsie 3HaueHus E, 6, u uaTepBan (Hanpumep, «8,5 + 1,5 qus»).

3aganue 3. Ouenka apxurekTypbl MetogoM ATAM (poJieBass urpa)

Bawm nipescTaBnena apXxuTeKTypa MUKpPOCEPBHCHON crcTeMbl nHTepHeT-Mara3znHa (APl Gateway, cepBuc 3aka3os,
CEpBUC OIIATHI, CEPBUC JOCTaBKH, ouepens coodmmennii Kafka). 3akazumnk Tpedyet BrIcOKO# noctynHocTH (99,9%) u
00paboTku He MeHee 1000 3aka30B B CEKYHIY.

CdopmynupoBats 3 cuieHapust aTpuOyTOB KauecTBa (HapUMeED, «IPU YBEIUYCHUH HATPY3KH. .. »).
J7ist KaKA0TO clieHapHsl yKa3aTh BO3MOXKHBIC apXUTEKTYPHBIC PUCKH.
[peanoxuTh cniocoObl CHUKEHUS STHX PUCKOB (HalIpUMeEp, pPe3epBUPOBaHUE, KIIIMPOBaHUE, rate limiting).

Tpu cuieHapus ¢ aHaIM30M PUCKOB M MEPaMH I10 UX CHUKEHUIO.

3ananmue 4. [IpoekTupoBanue apxuTeKTypsbl B HoTauuu C4 (ypoBenns Container)

Heo0xoauMo cripoeKTHpOBaTh apXUTEKTypy BeO-Tipuiioxkenus «Cucrema ynpasnenus 3agadamu (Task Manager)» ¢
GbyHKUMAMY:

ayreHTHUKaus monp3opareneid (JWT);

co3/laHue/peaKTHPOBaHKE/ yIaJICHHE 3a/1a4;

KOMMEHTapHH K 3aja4am;

yBeJOMJICHHUS 110 email.

HapucoBats quarpammy koHTelHepoB (ypoBeHb C2) B HoTarmuu C4.
YkazaTh Ha AMarpamMme: THI KaXJI0To KoHTelHepa (BeO-niprmioxkenne, b/I, kami, ogepens, email-cepBHC), TPOTOKOITBI
B3aumoeiicteus (REST/HTTP, JDBC, SMTP).

Cxema (ommcanHasi CIOBAaMH WJIM HAPHUCOBAHHAS B TEKCTE), BKIIIOYAIOIIAs HE MeHee 4 KOHTEHHEPOB U CBSA3H MEXKITY
HUMUL.

3aganue 5. [Ipumenenue natrepHa Saga (xopeorpadusi) 1Jisi pacnpeneéHHOI TpaH3aKIMU

B muxpocepsucHoit cucreme «3aka3z — Omata — JlocTaBkay HEOOXOANMO Peann30BaTh PacpeeIEHHYIO
TpaH3akiuio. Eciu oruiata He mpornia, 3aka3 ToJbkeH ObITh 0OTMEeHEH. [Ipu 0TKa3e oriaThl HY>)KHO OTIPABUTh
KOMIIEHCHPYTOIIIee COOBITHE.

Omncarb cOOBITHS, KOTOPBIE Iy OJIMKYET KaKIbIi CEPBHUC.

Omnrcats MOAMMUCYHKOB (consumer’oB) Ha 3TH COOBITHS.

OOBACHUTH, KaK MPOUCXOIUT OTKAT (KOMIIEHCAINS) TP cOOe.

Vka3arh, Kakue rapaHTHH JOCTaBKU cooOIIeHui Hy ) HbI (at-least-once, exactly-once) u mouemy.

Cxema COOBITUH H IOAIIMCYHNKOB (B BUIC CITMCKa UJIN ,Z[I/IarpaMMLI), IMOSACHCHHUEC MCXaHU3Ma KOMIICHCAIIUH.

3aganue 6. IIpoexkTHpOBaHMe UATPAMMBI KJIACCOB M MOCJIEA0BATEIbHOCTH

PazpabarsiBaercs knace «Kopsuna nokymnok» (ShoppingCart) mist uaTepHeT-marasusa. Kiace qomkeH no3BosTh:
no6aBath Toap (addltem);

yaansaTh ToBap (removeltem);

H3MEHSTh KOJIn4ecTBO ToBapa (updateQuantity);



paccunThiBaTh 0011yI0 cTonMocTh (calculateTotal).

Hapucosats nuarpammy kinaccoB UML (kiaccer: ShoppingCart, Cartltem, Product).
Hapucosats quarpammy mocieoBaTeabHoCcTH (sequence diagram) juis cueHapus «Ilosb3oBaTens 100aBiseT TOBAp B
KOP3HHYY.

Huarpamma kimaccoB (3 kitacca ¢ aTpuOyTaMu M METOJIaMH) U iMarpaMma rociieioBaTeli-HOCTH (He MeHee 4
00BEKTOB, COOOIIEHUST MKy HUMH).

3aganue 7. PazpaboTka cTpareruym MUTpanyu ¢ MOHOJIMTA HA MUKPOCEPBHCHI

¥ Bac ecTb MOHOJIMTHOE TIPUJIOKEHHE UHTEpHET-MarasnuHa (MoJIyJIi: KaTajor, KOp31uHa, 3aKa3bl, OmJjiaTa, JOCTaBKa,
noJp3oBarenn). Heo0xoauMo mocTeneHHo MUTPUPOBaTh HA MUKPOCEPBUCHYIO apXUTEKTYpy 0€3 OCTAHOBKH PabOTEhI
CHCTEMBI.

[IpeanoxuTh apxXUTEKTYpPHYIO CTpaTeTHIO (Ha3BaTh MaTTepH, HanpumMep Strangler Fig).

Onwucarp MOIIAroBkIi MJIaH MUTpAK (MHHUMYM 3 111ara).

VYka3zaTbh, Kak 00eClednTh POYTHHT TpadHuKa MEXKIY CTaAPHIM MOHOJMTOM H HOBBIM MHUKPOCEPBHCOM Ha KaXIOM
miare.

HazBanwue ctpaternu, momraroBslii mias (3—5 maroB), onucaHue poyTHHTA.

Saganue 8. OneHKa ¥ CHHKEHH e TEXHUYEeCKOro 10JIra

B kozie mpoekta 0OHapy>KeHBI CIIETYONIHe TPOOIEeMbI:

Merton processOrder() mmunoii 350 cTpok.

Kmacc UserService comep:kut 15 MeTOHOB, KOTOPEIE HE CBA3aHBI APYT ¢ ApyroM (Hapymienne SRP).
JyOnampoBanue Kosa: TpH OAMHAKOBBIX BajdwuaaTopa email B pa3HbIX MOOYJISIX.

OTCcyTCTBYIOT Unit-TecTH Ay1s Kiacca PaymentProcessor.

[Ipsmbie BBI30BBI SQL-3ammpocoB B Koje KOHTpoJuiepa (HapyIIeHne CI0EHON apXUTEKTYPHI).
Tpeodyercs:

OIeHUTh CTOMMOCTD UCITPABJICHHUSI I CTOUMOCTH BIIaICHUS (B aOCTPAKTHBIX €IUHHUIIAX) U KaXI0H TPoOIIeMEBI (110
IIKaJIe «HU3Kas/CPeaHsIsI/BBICOKAs).

[TpropuTH3UPOBATH 33]]a4YH 110 CHIXKEHUIO TEX0JTa (CHavYa a caMble BaXKHBIC).

i mepBoii Mo mpropuTeTy MpoOIeMbl PEATIOKUTH IJIaH pedakTOpUHra (KOHKPETHBIE TEHCTBHA).

Tabnuia mpuopuTeToB (MpodieMa — IPUOPHUTET — TIJIAH MCIIPABICHU).

3apanue 9. Hacrpoiika CI/CD naiinsiaiina (onucaHue)

Juns mpoekra Ha Java (Spring Boot) ¢ GitLab mHeo6xomumo Hactpouts CI/CD maifraiia, kKoTopsiil Oyaer:
3aIyCKaTh MOJYJIbHBIC TECTHI IIPH KaXKOM push;

IIPH YCTEITHBIX TecTax codupars Docker-o0pas;

JETUTONTH Ha staging-oKpy>KeHHeE.

Hamucatsb (B BHIE TICEBIOKO/IA MM OIKCATh CTPYKTYpY) (haiin .gitlab-ci.yml mwis atoro nmaitrraiina.
VYkazatsb stages, jobs, apTedaxTsl (ecu HyKHBI).

OOBSCHUTH, KaK HACTPOUTH YCIOBHBII JICTUION TOJIBKO [UIsl BETKHA Main.

O:xupnaemMblii pe3yJIbTaT:

Omnucanue ¢aiina CI/CD (3—5 jobs) c nosicHeHUAMH.

3aganue 10. PedaxkropuHr: 3aMeHa yCIOBHOTO oreparopa MmoJuMophru3Mom

JlaH «a110X0M» KOX!

customerType amount



customerType
amount
customerType
amount
customerType
amount

[Mpumenuts pedakxropunr «Replace Conditional with Polymorphismy.

CrnpoekTHpoBaTh HepapxHio KiaccoB (Hampumep, abcTpakTHbIi kinacc CustomerDiscount,

nacienuuku RegularDiscount, GoldDiscount, PlatinumDiscount).

Hanucatb Java-koj uist peajin30BaHHOTO peieHus ((parMeHT, JeMOHCTPUPYIONIHI TOJUMOP(GHOE OBEICHHE).

Kon uepapxuu kiiaccoB 1 hparMeHT, UCIoIb3yIoIui nonumopdusm Bmecro if-else.

AJITOPUTMBI ¥ CTPYKTYPbI JAHHBIX
3aganue 1. AHATU3 CJIOKHOCTH aJIrOPUTMA
Ycnosue:
Jan dbparMeHT KoJia Ha TICEBIOKO/IC:
text
function process(arr):
n = len(arr)
fori=0ton-1:
forj=0toi-1:
if arr[j] > arr[j+1]:
swap(arr[j], arr[j+1])
print(arr[i])
fori=0ton-1:
arr[i] = arr[i] * 2
return arr
Tpebyercs:
OnpenenuTh aCHMIITOTHYECKYIO CIOXHOCTH anroputMa (O-HoTarus) 1 000CHOBATh OTBET.
Yka3arp, Kakve U3 BJIOXEHHBIX IIUKIIOB SBIISIOTCS HE3aBUCHMBIMH, a KaKHe — 3aBUCHMBIMHU.
OneHnTh KOMYECTBO BHIMTOIHAEMBIX ONEPANAi B JIydIIeM U XyIIIEM CITydae.
OxuaeMblil pe3yibTar:
dopmyIa cI0XKHOCTH, TTOSICHEHNE, OIleHKa best/worst case.

3ananue 2. Peanuszanus obicTpoii coprupoBky (QuickSort) u aHainu3 npou3sBoANTEIbLHOCTH

VYcnosue:

Jau maccus nensix uncen: [5, 2,9, 1,5, 6, 3, 8, 7, 4].

Tpebyercs:

BoimonHuTh 0uH mar ObICTPOM COPTUPOBKY (BBIOPATh OIOPHBIN 3JIEMEHT, pa3ie/InTh MACCHUB Ha JIBE YacTH, BEPHYTh
WHJIEKCHI TPaHMUII).

Hamucats (Ha rceBoko/ie niw Ha JIFOOOM SI3BIKE MTPOTPaMMHUPOBAHUS) PEKYPCUBHYIO (DYHKITUIO OBICTPON
COPTHUPOBKH.

OOBsSICHUTB, KaKk BEIOOP OMOPHOTO 3JIEMEHTA BIMSIET Ha CIIOKHOCTH B XYy/IIEM CIIydae.

[Ipeanoxuts croco6 BEIOOpa OOPHOTO JIEMEHTA, TAPaHTUPYIOLHi ciioskHOCTh O(n log n) Ha J1r00BIX BXOJHBIX
JAHHBIX.

OxuaeMbIil pe3ynbTar:

[ar paznenenns, ko GyHKIHUH (TICEBAOKON), HOSCHEHUE NTPO MEAUAHY U3 TPEX.

3aganue 3. Peasmsanus aaropurma JlefdikcTphl IJIsl MOMCKA KPaTYaiiliero myTu



Ycnosue:

3amaH rpad B BUJIE CIIMCKA CMEKHOCTH:
text

A: (B, 4), (C, 2)

B: (C, 1), (D, 5)

C: (D, 8), (E, 10)

D: (E, 2), (F, 6)

E: (F, 3)

F: (mycro)

(Uucmo — Bec pebdpa.)

Tpebyercst:

Hapucosats rpa¢ mo onucanuro.

Haiit kpargaiinye paccTosIHUS OT BEPIIMHBI A 710 BCEX OCTAIbHBIX BEPILUH, BHITIOIHUB aIrOpUTM JleHKCTpbl
BpYUHYIO (IO 11aram).

VYkazarp, mouemMy anroputM JlelKkcTpsl He paboTaeT ¢ OTPULIATENbHBIMHA BECAMH, U HAa3BaTh AJITOPUTM, KOTOPBII
peniaeT 3Ty npoosieMy.

OsxuaeMblil pe3yibTar:

PucyHok rpaga, Tabnuiia paccTosIHUI Mocie KX 0o 11ara, HTOTOBBIE PACCTOSHHSL.

3aganue 4. O0xoa rpada: nouck B riayouny (DFS) u nouck B mmpuny (BFS)

Ycnosue:

3aaH OpUEHTHPOBAHHBIN Tpad:

text

1—2,4

2—3,5

31

4—5

5 — (1rycTo)

Tpebyetcs:

BrinonauTs 00x0/1 rpada B rryouny (DFS), HaurnHas ¢ BepuiHbl 1. 3amucarh MOPSI0K MOCEIICHHS BEPIIIUH
(MCTIONB3yS CTEK WITH PEKYPCHI0). YKa3aTh, KAKUE BEPITUHBI OBUTH MTOCEIICHBI TIOBTOPHO (€CIIH €CTh ITUKIT).
BrmonauTs 00x07 rpada B mmpuny (BFS), HaunHas ¢ BepmmHb 1. 3amucarh MOPSA0K MOCEIICHN S BEPIITHH
(uctonb3ys odepenn).

OOBICHUTH, KaK MOKHO OOHAPYKUTH ITUKII B OPUEHTHPOBAaHHOM Tpade ¢ momompio DFS.

OsxuaeMblil pe3yibTar:

JBa mopsnka o6xona (DFS u BFS), mosicHenne npo tpu 1iBeta (Oemnsiii/ceprlil/4EpHBIN) 1151 0OOHAPYKEHHS [IUKJIA.

3apanmue 5. Peanu3anus xem-TadJuibl ¢ pa3pemieHueM KOJJIN3HA MeTOA0M IeoveK

VYcnosue:

Pasmep xerr-rabauist = 7. Xenr-pyukuus: h(key) = key % 7.

IMocaegoBaTeabHo BeTaBaAsOTCH Kiaoun: [15, 22, 8, 29, 36, 1, 43].

Tpebyercs:

BrITTOTHUTS BCTaBKY BCeX KITFOUEH B XEUI-TaOIUITy METOJIOM IENMoueK (KaKIbIid 2IIeMeHT — cIucok). Ilokaszarp
KOHEYHOE COCTOSIHHE TaOJIUIIBI.

Onpenenuts K03 punment 3amonaenus (load factor) mocie BcTaBku Bcex 3J€MEHTOB.

[Ipennoxuts Apyryro xem-pyHKLINIO, KOTOPas YMEHBIIUT KOJIMYECTBO KOJUIM3UH ISl AAHHOT'O HA0Opa KITFOUeH.
OueHuTh cpeaHee BpeMs MIOMCKa 3JIEMEHTA B JIy4LIeM U XyZLEeM CiIydae ISl OTy4YeHHOH TaOIHLIbL.
OxunaeMblil pe3ynbTar:

Tabnuma (7 sueex) ¢ nenoukam, load factor, mpumep apyroit xenr-QpyHKINHN, OI[EHKa CI0KHOCTH.

3aganue 6. Peasmsanus OmHapHoro aepesa noucka (BST): BcraBka u ynanenune

VYcnosue:

HcxonHoe mycroe OMHAapHOE AEPEBO MOMCKA.

Tpebyercs:

IMocnemoBatenbho BerasuTh Kirour: [50, 30, 70, 20, 40, 60, 80, 25, 35, 55]. IToka3ath aepeBo mociie Kaxaou
BCTaBKH (CXEMAaTHYIHO).

VY panute xmou 50 (kopens). [TokazaTh 1Ba BO3MOXKHBIX CIIOCO0a 3aMEHBI (CaMblii TPaBbIil B JIEBOM MOIEPEBE MU



caMblii JIeBBIH B IpaBOM ToziepeBe). [I[puBecT UTOroBOE AEPEBO MOCIE YAATICHUSI.
OOBsicHUTB, KaKOH 00X0A JepeBa JacT OTCOPTUPOBAHHBIN MOPSIOK KITFOUEH.

OxunaemMblil pe3ynbTar:

CxeMbl iepeBa T0OCIie BCTAaBOK, JIBa BapUaHTa MOCIIE YAAJICHUs, Ha3BaHue o0xoxa (in-order).

3aganue 7. ATropuTM C:KaTHA: Koquposanue AinH cepuii (RLE)

Ycnosue:

Hana crpoka: "AAABBBCCCCDDDEEEEEEFFFFFFFFF".

Tpebyercst:

BrimonauTh cxatue ctpoku metogoMm RLE (Run-Length Encoding) — npencraButh €€ B Buie «CHMBOJ +
KOJIMYECTBO ITOBTOPEHHUI».

BoeraucnuTh creneHb cxatus (MCXOMHBINA pa3Mep / CKaThI pa3Mep).

Hast crpoku "ABCDEFGHIJKLMNOPQRST" 06bsicauts, mouemy RLE HeaddekTuBeH, u npeuioKuTh
TbTEPHATUBHBIA METO]I CYKATHSI.

OxuaeMblil pe3yibTar:

Ckarast crpoka (Hanpumep, A3B3C4D3ESF8), creniensb cxxatusi, MOSICHEHUE MPO ajibTepHaTuBhl (Xadhdman, LZ77).

3aganue 8. Anroputm noucka noactpoku: Knyra-Moppuca-Ilparra (KMII)
Ycnosue:

Tekcr: "ABABDABACDABABCABAB".

Oopaser (pattern): "ABABCABAB".

Tpebyercs:

[octpoutk npedukc-pyHkumto () it oOpasna.

BrimomHuTs Mouck 06pasia B TeKCTe, UCTOB3ys anroputM KMII.

Yka3zaTh MHICKCHI (ITO3UIIAN ) Havajia BCEX BXOXKICHNM o0pa3iia B TEKCT (€CIIH €CTh).
OsxutaeMblil pe3yibTar:

Tabnuna npedukc-GpyHKINH, TO3UITUH BXOXKICHUH.

3ananue 9. lunamMuyecKkoe NporpaMMupoBaHue: 3aga4a o prok3axe (0/1)
Ycnosue:
JlaHbl TpeAMETHI:

IIpenmer Bec IlenHocTh
A 2 3
B 3 4
C 4 5
D 5 8
E 6 9

Bmectumocts prok3aka = 8.

Tpebyercs:

3armorHUTH TabNIHIy AMHAMHYECKOTO MporpaMMupoBanus (pasmep [n+1] x [capacity+1]) ans 3amaun o prox3ake 0/1.
OmnpenenuTh MAKCUMaJIbHYIO0 CYMMapHYIO [IEHHOCTh, KOTOPYIO MOKHO YHECTH.

BriBectu HabOp MPeaMETOB, KOTOPBIE NAIOT 3TY MAKCUMAJIBbHYIO LIEHHOCTb.

OxuaeMbIil pe3ynbTar:

Tabnuua (MOKHO ONKMCcaTh CIOBaMH WM HAPHCOBATH), MAKCUMaJIbHAs LIEGHHOCTH, HA0Op MIPEIMETOB.

3aganue 10. Peannzanus npuopurteTHoii ouepenu (heap) n nupamMuaajibHasg COPTHPOBKA
VYcnosue:

Jan maccns: [4, 10, 3,5,1,8,7, 2,9, 6].

Tpebyercs:



IMocTpouTh M3 3TOrO0 MaccuBa Max-Kydy (OMHAPHYIO MUPaAMHAY) C IOMOIIbIO

npouenyps! heapify (mpocemBanust BHu3). [loka3ars MpoOMeKyTOYHBIC ILIATH.

BrimonauTs mupamunansHyto coptupoBky (Heapsort): mociemoBarensHO U3BIEKaTh KOPEHb U BOCCTaHABIUBATh
Kydy. 3amucarb OTCOPTUPOBAHHBI MacCHB.

OneHuTh BpEMEHHYIO CII0KHOCTh MUPaMUAATIbHON COPTUPOBKY B JIUIIIEM, XYALLIEM U CPETHEM CAydasx.
OxunaemMblil pe3ynbTar:

[IpomexxyTOUHBIE COCTOSIHUSI KY4YH, HTOTOBBII OTCOPTHPOBAaHHBII MaccuB, olieHKa cioxkHocTH (O(n log n) Bo Beex
CITyJasx).

KouncrpynpoBaHnue nporpaMMHOro ooecnedeHust
3ananue 1. TDD: pa3pa0doTka cepBHuCca CKHAOK

Heob6xoaumo pa3pabotars Meron calculateDiscount(customerType, amount), KOTOpPbIi BO3BpAIIaeT CYMMY CKHJIKH.
IIpaBuna:

REGULAR — ckunka 5%

GOLD — cxkunka 10%

PLATINUM — ckunka 15%

NONE — cxunka 0%

Cxkupka He MokeT npeBsimatsh 1000 pyOei.

Tpedyercs (mpumensisi TDD):

Hanmcath MomynbHbIe-TecThI (Ha JUnit WK TIceBI0KOIE) ISl BCEX ClieHapHeB (BKIItOYas TPaHHYHbBIC 3HAYCHUSI:
amount = 0, amount = 20000).

HanmcaTh ko1 METO/1a, YIOBJIETBOPSIIONINIA TECTAM.

O6mwscunTh nuka Red-Green-Refactor u mpoaeMoHcTpHpoOBaTh €ro Ha MPUMEPE XOTsE OBI OJHOTO TECTA.
Oxxuaaemblii pe3yiabrTar:

Konx TtectoB (3—5 mryk), kog meroza, mosicaenne TDD-mukia.

3ananme 2. Mockito: TectTupoBanue cepBuca ¢ BHeIIHeH 3aBUCMMOCTBIO

Ycaosue:

Ectb cepruc OrderService, koTophlit 3aBucut ot PaymentGateway (BuemHuii API

oriartel). PaymentGateway.processPayment(order) moxer BepHyTsb true (yenex) unu false (otkas). Hyxno
nporectupoBarh OrderService.placeOrder(order), KOTOpBIN TIPH yCTIENTHOM OIUTaTe cCOXpaHseT 3aka3 B b]]
(aepe3 OrderRepository), a mpu 0TKa3e — HE COXpaHSET.

Tpedyercs:

Harmcars Tect ¢ ucnons3oBanneM Mockito (vt TIceBIOKOT), KOTOPBIH

mokupyet PaymentGateway u OrderRepository.

ITpoBepuTth, uto mpu paymentGateway.processPayment() = true, meron orderRepository.save() BbI3bIBa€TCSI pPOBHO
OJIMH pa3.

ITpoBepuTh, uto mpu paymentGateway.processPayment() = false, meron orderRepository.save() He BbI3bIBacTCS.
O:xujgaemblii pe3yiabrar:

Kon tecra (nceBmokon nim Ha Java ¢ Mockito), mosicHeHue, 3a4eM HyKHBI MOKH.

3ananne 3. UurerpauuonHoe tecrupopanue ¢ TestContainers

YciaoBue:

V Bac ectb Spring Boot npunoxenue, ucroib3yioiiee PostgreSQL. Pemosuropuii UserRepository nmeer
metof findByEmail(email). Hy>kHo ipoBepHTh, 9TO OH KOPPEKTHO BO3BpAIIaET IMOIH30BATENs U3 0a3bl TaHHBIX.
Tpeodyercs:

Hamucats (Ha Java mimu niceBIOKo/Ie) MHTETPAIIMOHHBIN TECT C HCIob3oBaHueM TestContainers, KOTOPBIN:
oHUMaeT KoHTelHep ¢ PostgreSQL;

npumensier murpanuu (Liquibase/Flyway);

BCTaBJISIET TECTOBOT'O TOJIb30BATEIS;

soimosaset findByEmail() u mposepsier pesysibrar.

OO6mbsicauTh, yeM TestContainers otimuaercs ot amymsanuu (H2 in-memory) 1 B KakuX ciIy4asx ero HCIOoJIb30BaHHE
00513aTeNbHO.



O:xunaemMblii pe3ybTaT:
Kopx unrerpaunonnoro tecra (¢pparMenT), nosicienue npeumyiiects TestContainers.

3aganue 4. PepakTopuHr: ycTpaHeHue JJIHHHOTO MeTOA U 1y0JIMPOBAHUSA
Yciaosue:
Jan «1ioxoi» ko (IICeBIOKO):
text
def processOrder(order):
# BaynanyA 3aKasa
if order.total <= 0:
raise Exception("Invalid total")
if order.items is None or len(order.items) == 0:
raise Exception("No items")
# pacu€T nocTaBKu
if order.total > 1000:
deliveryCost = 0
else:
deliveryCost = 200
# orupoBaHue
print("Processing order: " + order.id)
print("Total: " + order.total)
print("Delivery: " + deliveryCost)
Tpedyercs:
BrisiBuTh «3anaxu Koja» (MUHAMYM 3).
ITpumenuTsb pedaxTopunr: usBiaeus Metosl (validateOrder, calculateDeliveryCost, logOrder).
[epenucats kox nmocie pedakTopuHra (Ha JTFOOOM S3bIKE HITH TICEBIOKO/IE).
O:xupnaemMblii pe3yabTaT:
Crmcok 3amaxoB KoJla, HITOTOBBIN KOJ ocie pedhakToprHTa.

3ananue 5. Hacrpoiika CI/CD naiingaiina (GitHub Actions)

Ycaosue:

s mpoexra Ha Python (FastAPI) Heooxoaumo Hactpouts CI/CD matimutaiin B GitHub Actions, KoTopslii Oyer:
IIpH Ka)kI0M push B BeTky main:

3aImycKaTh MOIYJIBHEIE TECTHI (pytest);

npoBepsITh JIMHTUHT (flake8, black);

cobupats Docker-o6pas;

nymTh 06pa3 B GitHub Container Registry (ghcr.io);

JIeTUTONTH Ha staging-cepsep (1o SSH, Beimosnasist docker compose up -d).

Tpedyercs:

Hamucathb (B Bu/Ie TICEBIOKOIA MM ONKCATh CTPYKTYpy) (haitn .github/workflows/ci-cd.yml.

VYkazarp, kKakue secrets (CeKpeThl) MOTpeOyIOTCs.

OOBSICHUTD, KaK C/ICNATh TAK, YTOOBI JICTUION BBITOIHSIICS TOJIBKO MOCTE YCIEITHOTO MPOXOXKICHHS TECTOB U
JUHTUHTA.

O:xujgaemblii pe3yabrar:

Crpykrypa YAML-daiina (2—4 job’a), ciucok He0OXOMMBIX Secrets, MosICHEHHE po Needs.

3apanue 6. JWT ayrenTudukanus: peajusanus U 3alllUTa SHANOMHTA
YcaoBue:

Heob6xomumo peanuzosars JWT-ayrentudukanuro s REST API (Spring Security).
TpeboBanus:

suanouHT /l0gin nmpuHumaet orun/maposb, Bemaét JWT (access + refresh);
SHIMOMHT /api/orders moctyreH ToIbKO mojb3oBarelsim ¢ poipio USER;
sHanouHT /api/admin gocrymes Tosbko ¢ posibio ADMIN;

JWT nomxken Ob1Th momamucad (HS256 nmu RS256).

Tpeodyercs:

Hamucars (Ha niceBmokoe uin Java) pparMeHT KoJia, peaTu3yomIHii;
reHepanuto JWT;


https://ghcr.io/

¢unbTp ans nposepku JWT.

VYxa3zaTb, rie xpanutb refresh Token (http-only cookie niam oTaenbHBIN SHATTOUHT).
OOBsicHUTB, Kak MOXKHO 0T03BaTh JWT 10 rcTedeHust cpoka (CTpaTerun).
O:xunaemMblii pe3ybTaT:

Kon (bparment), noscuenue mpo Refresh Token u oT36iB JWT.

3ananue 7. PeakTuBHoe nporpammupoBanue: WebFlux + backpressure

Ycaosue:

Ectb peaktusnbiit REST-sHamIOMHT, KOTOpHIN Bo3BpamaeT noTok (Flux) manHbix u3 6a3el qanueix (R2DBC). Knuent
MOTpeOIseT JaHHbIC MEIUICHHEE, YeM CepBep TeHEpUpYeET.

Tpedyercs:

Hanmcats (Ha mceBmokoze wim Java ¢ WebFlux) kox koHTposuiepa, Bo3Bpariaoriero Flux<ltem>,

OO0bsicHHTB, Kak paboTaeT backpressure u kak ero peanu3oBath yepes request(n).

IpeamoxuTh crocob orpanndeHus pasmepa Oydepa B mamsta, uto0bl n3beskars OutOfMemoryError.

O:xupaemMblii pe3yabTaT:

Kon koutpostepa (hparment), mosicienue mpo backpressure u onBackpressureBuffer.

3ananue 8. GraphQL: pemenue npooiaemsl N+1 3anpocos
Ycaosue:
GraphQL-cxema:
text
type User {
id: 1D!
name: String!
orders: [Order!]!

¥

type Order {
id: ID!
total: Float!
}
PesonBep mms User.orders memaer otaensHbiii SQL-3ampoc s Kax10ro monb3oBaTens (mpobiema N+1). HykHo
peuTh 3Ty mpobireMy ¢ moMortnsio Dataloader.
Tpeodyercs:
O0BsacHUTH, MoueMy Bo3HHKaeT npodaema N+1 B GraphQL (B otmrane ot REST).
Hamucars (1a Java/Kotlin ¢ GraphQL Java wiu niceBaokoze) peanusanuto Datal.oader mist makeTHO# 3arpy3ku
3aKa30B 110 crucKy userld.
ITokasars, Kak 3aperucrpuposars Datal.oader B korrekcre GraphQL.
Oxugaemblii pe3yabrar:
Iosicuenne mpobiremsl, kox Dataloader (¢pparmenr).

3aganue 9. Harpy3ounoe Tecrupoanue ¢ k6/JMeter

YciaoBue:

Ects REST-suamounnt GET /products (Bo3Bpariaer criucok ToBapoB). Hy:KHO MpoBecTH Harpy304HOE TECTHPOBAHUE,
YTOOBI BBISICHUTD, CKOJIBKO OJTHOBPEMEHHBIX I10JIb30BaTEIEH BBIICP)KUBACT CEPBEP MIPU YCIOBHH, 4TO P95 latency He
npesbiaer 500 mc.

Tpebdyercs:

Omnucath clieHapuid Harpy304HOro TecTa (HaIpuMep, KOIUYECTBO BUPTYaJIbHBIX ITOJIb30BATEICH, [NTUTEIBHOCTD,
JTaIbl).

Hamucats (Ha niceBmokoe) mpoctoit Tect ans k6 (mmm JMeter): 10 BUpTyanbHBIX MOJTB30BaTENel B TedeHHe |
MHUHYTBI.

OOBsICHUTB, Kakue METPUKU HYkHO coOupats (RPS, p95, p99, ommbku, 3arpy3zka CPU cepsepa).

O:xupmaemMblii pe3yJibTaT:

Cuenapwuii, ICEBIOKOJI TECTa, IEpEUEHb METPHK.

3aganue 10. NoSQL: Be160p Monean naHubIx 11 MongoDB
Ycaosue:



st 610Ta HY)KHO XpaHHUTh: IOJB30BaTeNel, CTaThU (IIOCTHI), KOMMEHTApUH K CTaThsIM.

OcHOBHBIE 3alIPOCHL:

[onyunts cratbio no ID co Bcemu KOMMeHTapusiMU (OTCOPTHPOBAHHBIMHU I10 JaTe).

[onmyunTh Bce cTaThy MOIB30BaTENs (TOJIBKO 3ar0JIOBKH, 0€3 KOMMEHTApHUEB).

J06aBUTH KOMMEHTApUH K CTaThbe.

Tpedyercs:

[Ipennoxuth cxemy AaHHbIX A1 MongoDB (2 BapuaHTa: «BIIOKEHHBIE JOKYMEHTBD) U «CCBHUIKIY).
J7ist KaKI0T0 BapruaHTa OLICHUTD TUTIOCKHL 1 MUHYCHI (KOJIMYeCTBO 3arpocoB K b/l, yao6cTBo 0O0HOBNIEHUS,
OTpaHUYEHHUS 110 pa3Mepy JOKYMEHTa).

BriOpars onTUManbHbIN BapuaHT 1 000CHOBATH BBHIOOD.

O:xupaemMblii pe3yabTaT:

e cxembl (JSON-like), ananu3 (Tabnuia +/—), UTOroBbIH BEIOOP C MOSICHEHUEM.

2.2. OueHoyHble CpeACTBA I TOCYJAPCTBEHHOW  HUTOroBOIi
arrecTaluM (BBINYCKHOM KBAJIN(PUKANMOHHON padoThI)
2.2.1 llepeyeHb TeM BBINYCKHBIX KBAJIN(PUKAHOHHBIX PadoT:

[IpumepHasi TeMaTHKa BBITYCKHBIX KBATU(DUKAIIMOHHBIX PAOOT (JJ1s1 KaXKI0T0
BUJIA JEATEILHOCTH, IPETYCMOTPEHHOT0 00pa30BaTeIbHON TPOrpaMMOoi )

Hamnpasnenune [IpumepHast TemaTuka

NeSTeIbHOCTH

IPOEKTHAs - pa3paboTKa cTpaTeruu MPOSKTUPOBAHMS, ONIPEICTICHUE
JEeSITENBHOCTB: 1ese MpoeKTUpoBaHusl, Kputepues 3PHEeKTUBHOCTH,

OTpaHUYEHUN IPUMEHUMOCTH;
- KOHIIETITYaJIbHOE NMPOEKTUPOBaHNE MHPOPMAIIIOHHBIX
CHUCTEM U TEXHOJIOTHUI;
- IOJIrOTOBKA 33/IaHUI HA IPOEKTUPOBAHUE KOMIIOHEHTOB
IPOrPaMMHOTO MPOAYKTA U UHPOPMAITMOHHBIX CUCTEM U
TEXHOJIOTHH Ha OCHOBE METOJI0JIOTUH ITPOrPaMMHOMN
VHXEHEpUU;

- BBIOOp U BHEIpPEHUWE B  IPAKTUKY CPEJICTB
ABTOMAaTU3UPOBAHHOIO NMPOEKTUPOBAHUS;
- yHU(UKAIMSA U TUIU3AIUS IPOCKTHBIX PEIICHUIM

HNPOU3BOJACTBCHHO | — aBTOPCKOE COIIPOBOKACHUEC IMIPOLICCCOB IIPOCKTHUPOBAHUS,
-TEXHOJIOTHYECKas| pa3paOOTKH, BHEIPESHUS M COMIPOBOKICHUS ITPOTPAMMHOTO
HEATECIIbHOCTD. obecrnieueHus, ”HPOPMAITMOHHBIX CHCTEM M TEXHOJIOTHIA Ha
IIPOU3BOJICTBE;

— aBTOPCKOE COIIPOBOXKIECHUE NPOLIECCOB

IIPOCKTUPOBAHHUS, PA3PA00TKH, BHSIPEHUS U
COIPOBOXKIACHUS MPOTPAMMHOTO MPOAYKTA U TEXHOJIOTUH
JUISl IPOU3BOJICTBA;

OpPraHM3allMOHHO | — opraHu3als B3aUMOJICHCTBUS KOJJICKTHBOB pa3paboTynKa
-YOpaBJICHYECKAS | W 3aKa34uKa, IPUHATUE YIIPABICHUYECKUX PEIICHUN B
JEATCIIbHOCTD: YCIIOBUSIXPA3JIUYHBIX MHEHUI;




- HaXO0/JI€HUE KOMIIPOMHCCA MEXK]Y pPa3IMYHBIMU
TpeOOBaHUAMHU (CTOUMOCTH, KaUeCTBa, CPOKOB
UCIIOJIHEHUS )KaK [PH T0JITOCPOYHOM, TaK U MPHU
KpPaTKOCPOYHOM IJIAaHUPOBAHUU, HAXOXKICHHUE
ONTUMAJIbHBIX pPEUICHUM;

Hay4HO-
UCCIIEI0BATEIbCKA
S IESITENBHOCTD

— cbop, aHaIu3 Hay4YHO-TEXHUYECKOU
uH(popManK, OTEYECTBEHHOTO U  3apyOeKHOTO

OTIBITA TI0 TEMATUKEHUCCIICIOBAHUS;

— pa3paboTKa U UCCIEIOBAHUE TEOPETUUECKUX U
AKCIIEPUMEHTAIBHBIX MOJIeNIel 0ObEKTOB
podeCCUOHATTLHON IESITEIBHOCTH B 00J1aCTSIX:
MaIlIMHOCTPOCHHUE,

npuOOpPOCTPOCHUE, HAyKa, TEXHUKA, 00pa3oBaHueE,
MEUITMHA,aIMUHUCTPATUBHOE YIIPABJICHHE,
IOPUCTIPYICHITNS, OU3HEC, MPEANPUHIMATEIBLCTBO,
KOMMEPITUS, MCHE/KMEHT,

OaHKOBCKHE CUCTEMBbI, 0€30MMacHOCTh
WH(OPMAIIMOHHBIXCUCTEM, YIIPABICHHUEC
TEXHOJOTUYECKUMH MPOIIECCAMH, MEXaHHKA,

TEXHHYECKas QU3HKa, JHCPIeTHKA, SICpPHAS

JHEPreTHKa, CHJIOBAsI SJICKTPOHUKA, METAJLTYpPrusl,
CTPOUTENBCTBO, TPAHCIIOPT, KEIE3HOAOPOKHBIN TPAHCIIOPT,
CBSI3b, TEIEKOMMYHHUKAIINH, YIIPaBICHHE
MH(OKOMMYHUKAIMSIMU, TIOYTOBAs CBSA3b, XUMHUUYECKAs
MPOMBIIIIEHHOCTh, CEJIbCKOE X035UCTBO, TEKCTUIIbHAS
ujierkasi IpOMBIIIIEHHOCTb, MHUILEBAs

MPOMBIILIEHHOCT,

MEJIUIIMHCKUE U OMOTEXHOJIOTHH, TOPHOE JIeJI0, 00eCIIeueHHne
0€30MacHOCTH MOA3EMHBIX MPEANPUATHNA U TPOU3BOJICTB,
reoJiorusi, HepTerazoBas oTpacib, TeoIe3usl U KapTorpadus,
reonH(OpPMaAIMOHHBIE CUCTEMBI, JIECHON KOMIUIEKC, XUMUKO-
JIECHOM KOMILJIEKC, IKOJIOTHs, chepa cepBruca, CUCTEMbI
MaccoBOM MH(pOpMaIU, JU3aliH, METUAUHTYCTPHS, a
TaKKeHa MPEANPUATUIX PAZTUIHOTO MPOPUIIS U BCEX
BUJIOB JICSITEIbHOCTH B YCIOBUAX IKOHOMHUKH
UH()OPMAIIMOHHOT000IIIECTBA;

— pa3paboTKa U UCCIIeI0BaHNE METOIUK aHAJIH3a,
CUHTE3a,0NITUMHU3AINHI U IPOTHO3UPOBAHUS KaueCTBa
poIeccoB (HYHKIIMOHUPOBAHUS ITHX O0OBEKTOB;

— MOJEIUPOBAHUE MPOLIECCOB U OOBEKTOB HA
0a3zecTaHAapPTHBIX MAKETOB

ABTOMATU3UPOBAHHOTO TTPOCKTHUPOBAHHUS

HCCIe0BaHUM;

— TIOCTAHOBKA M MPOBEJICHUE IKCIIEPUMEHTOB T10




3aJaHHOMMETOUKE U AaHAJIU3 PE3YJIbTATOB;

— aHaJu3 Pe3yJbTAaTOB MPOBEIACHUS IKCIIEPUMEHTOB,
MOATOTOBKA M COCTaBJIeHUE 0030pOB, OTYETOB U
HAyYHBIX MTyOJIMKAIIN;

- MPOTHO3UPOBAHUE PA3BUTHS UHPOPMAIMOHHBIX
CHCTEM HTEXHOJIOTHH;

4.2.2. CTtpykTypa padoThl
CtpykTypa paboThl YyTBEpXKICHA HA 3aCEJaHNH MEKUHCTUTYTCKON 0a30BOM
kadenpst 05 dbespansa 2025 roga, npoToxon Neb.

Pasnen 1. Beenenue

DopMyIMPOBKA 3aJaHUS KonTposnmnpyemble KOMIETEHIIMN UITH
UX YaCTH
VK OIIK IIK
3amanne 1. ObocHOBaHue VK-1, YK-2, YK-4, YK-5 I1K-1
aKTyaJIbHOCTH, O€30ITaCHOCTH U VK-6, YK-7, VK-8, VK-
JKOJ0rHYHOCTH TeMBI BKP 10
3amanue 2. Dopmynuposka e u | YK-2, YK-8 IK-1
3agay BKP

Paznen 2. IlpeanpoekTHoe o0ciaea0BaHNe

dopMyUpOBKa 3aTaHUs KoHTponupyembie KOMIETEHIIUHN WIIH X
YacTH
YK OIIK [IK
3aganue 1. U3yunTh u onucathb MK-1

00ITyI0 XapaKTePUCTUKY
npeAnpusTHs (OpraHu3aInn),
CHCTEMY WJIH MOJICHCTEMY
ABTOMATH3AIHH.

3aganue 2. U3yunTh U onucathb MK-1
OpPraHU3AIMOHHYIO CTPYKTYPY
NPEANPUSITHS, TPYTIIBI
(hyHKIIMOHAJILHBIX 3a7a4 U
noa3agay

3ananue 3. 3yuuTh U onucartb MK-1
OpraHU3aIMOHHO-
yIpaBIEHYECKYIO0 MOJIEIh




3ananue 4. U3yuuts u onucarh
O0IIYIO XapaKTePUCTUKY
IIPOrPaMMHUPYEMOU CUCTEMBI;
3aJ1a4u, pelIaeMble ¢
HCII0JIb30BAHUEM
MPOrPAMMHON CHCTEMBI
(moacucTeMsl), UCHOIb3yEMbIE
TEXHUYECKUE CPE/ICTBA,
TEXHUUYECKUE CPEJICTBA
JIOKaJIbHOH ceTH (II0JCEeTH),
HCII0JIb3YEMBbIE CUCTEMHbBIE
MIPOrpaMMHBIE CPEACTBA
(oOriero Ha3HAYCHUS U
YHUKaJIbHBIE), OPraHU3aLHIo
3alUThl HH(OpMALIUN

OIIK-3

TK-2, TIK-4, TIK-6, TTK-7

3amanue 5. U3yunts u onucath
M0JIb30BATENEH

MPOrPAMMHON CHCTEMBI
(moacucTeMsl), UCIIOIb3yEeMble
0a3bl JaHHBIX, BXOJIHbIE U
BBIXOJIHBIC JTAHHBIC

VYK-3

3amanue 6. BEISIBUTE U
onucath MpoOJIEMHBIE
CUTYyalliu, BO3MOKHBIE
CIOCOOBI MIX PEIICHHI.

BBIOOp MPOOIEMHOMN
CUTYallUU 7151 pEeLIeHHUs, U
crioco0a pereHust
poOJIEMHOM CUTYaIIHH.

YK-1

OIlK-1

3aganue 7. [IpousBectu
BBIOOP MPOOJIEMHON CUTYaINH
JUIS PEIIeHuUs, U CI1oco0
perieHust mpoOIeMHOM
CUTYallUH.

YK-1

OIIK-1

I1K-1

3amanue 8. CdopmynupoBarh
3amaqy IPOCKTHPOBAHUS
B BUJIC TEXHHUYECKOTO 3a[aHuUs
HAMPOCKTHUPOBAHHE
MPOrPAaMMHOM CHUCTEMBI
(mojicucTeMsl).

[1K-1

JluctuHTH IpOrpamMm, OJIOK-CXEMBI AITOPUTMOB U T. II.

Paznen 3. Peanuzarus mporpaMMHOTO MPOIYKTa U HHAOOPMAITMOHHON CUCTEMBI

(mozcucTemsl)

dopMynHUpOBKa 3a/aHUS

KOHTpOHI/IpyeMLIe KOMIICTCHIMH HUJIN UX YaCTU

OIIK

IIK




3anmanue 1. O60cHOBATH
BBIOOp MHCTPYMEHTAILHON
cpensl pa3paboTKu
MIPOEKTUPYEMOU
MPOrPAMMHOM CHCTEMBI
(moacucTeMsl).

OIIK-7

[TK-4

3amanne 2. O60CHOBATH
BBIOOP HH(POPMAIIMOHHBIX
TEXHOJIOTHI 1
MIPOrPAMMHEIX CPEJICTB, B
TOM 4HCIIe
OTE€YECTBEHHOI'O
MIPOU3BO/JICTBA Pa3pabOTKU
MPOTPaAaMMHOTO MPOYKTa
1 UH(GOPMaLMOHHON
CUCTEMBI (TIOJICCTEMBI).

OIIK-2, OIIK-3

IK-4, TTIK-10

3anpanue 3. Onucartb
peanu3anuio
MIPOrpaMMHOTI0 IPOAYKTa
Y MIPOEKTUPYEMOU
nH(OpMaLOHHON
cUCTeMBbI (TIOJICUCTEMBI) B
BBIOpaHHOM
MHCTPYMEHTAIBHOU cpefie
pa3paboTKu

OIIK-5, OIIK-6, OIIK-7, OITK-8

[1K-4, T1K-6, TTIK-8, I1K-9,
[1K-10

3aganue 4. Onucath 1
MpOaHaIU3UPOBATH
XapaKTePUCTUKHU
pa3paboTaHHOU
MPOrPAaMMHOM CHCTEMBI
(moxcucTeMsl),cTeneHb
COOTBETCTBUS
pa3paboTaHHOU
MPOrPaMMHOM CHUCTEMBI
(momcucreMsl)
TpeOOBaHUSIM
TEXHUYECKOTO 3aJ]aHMs Ha
MIPOEKT

OIIK-5, OIIK-6, OIIK-7, OIIK-8

I1K-6, I1K-7, TIK-8, I1K-9,
I1K-10

['paduueckuit matepuan: Jluctuaru mporpamm, 6JI0K-CXEMBbI aITOPUTMOB H T. 1.

Paznen 4. ndopmaiimoHHoe U MporpaMMHOe 00ecriedeHne

dopmynupoBKa 3a/laHus

KOHTpOHI/IpyeMLIC KOMIICTCHIINHK NJIN X 4YaCTHU

OIIK |

IIK

npoaykra. PazpaboTka

3amanue 1. JlokymeHTHpOBaHUE
pa3paboTaHHOIO MPOrPaMMHOI0

HWHCTPYKIHMH I10 SKCILTyaTalluu.

OIIK-4

[1K-3, TIIK-4, T[IK-5

3ananue 2. TectupoBanue
IIPOrPaMMHOM CUCTEMBI, —

(moacucTeMsr)

MH(OPMALIMOHHON CUCTEMBI

I1K-8




3aganue 3. O0OocHOBaHHE OIIK-7 IK-7
MHHHMMAJIBHBIX M JJOCTATOYHBIX
TpeOOBaHUI K TEXHUYECKOMY
00€eCIICYCHUIO.

Pasgen 5. TeXHUKO-3KOHOMHUUYECKOE OOOCHOBAHUE.

DopMyIupoOBKa 3aqaHUs KoHnTtponupyemsie
KOMITETCHIIUY WM UX YaCTH
YK IIK
3amanue 1. BEITOIHUTL TEXHUKO-3KOHOMUYECKOEe 0OOCHOBAHHUE VK-9 I1K-12
MPoeKTa HHHOPMAITMOHHON CHUCTEMBI

Pazgen 6. be3onacHOCTh U 9KOJIOTMYHOCTh IPOEKTA.

@opMynupoBKa 3aqaHUs KoHnTtponnpyemsie
KOMIICTCHIUH MJIN UX YaCTH
YK IIK
3aganue 1. BeIMoJHUTH aHATU3 OCHOBHBIX OMACHBIX U BPEHBIX VK-8 [1K-1

(akTopoB Ha pabouem MecTe ornepaTopa HHPOPMAITMOHHOMN
CUCTEMBI (TIOJICCTEMBI)

3anmanve 2. BBIMOTHNTE aHANIN3 U ONTHCATh O0IINE MEPOTIPHUSTHS 110 YK-8 [K-1
o0ecrieueHnto 6e30MacHOCTH KU3HEIEATEIbHOCTH Ha paboueM
MecTe orneparopa HHHOPMAIIMOHHON CUCTEMBI

Paznen 7. 3akmouenue. [ToaroroBka noknana u npe3eHtanuu s 3amutsl BKP

dopmMyIMpOBKa 3aaHUsA KonTponupyemebie
KOMIICTEHITMH WJIA MX YaCTH
OIIK IK
3ananue 1. ChopmynupoBats BeiBOABI BKP: cooTBeTcTBUHE OIIK-2 [[IK-1

3a/IaHHIO; TTPOAHATIU3UPOBATH NMPABUILHOCTH BRIOPAHHON MOJICTH U
aJIEKBaTHOCTb UCIIOJIb30BAHHBIX METOI0B 00pabOTKH, aHAIIN3a U
CHHTE3a Pe3yIbTaTOB MPOECCHOHATPHBIX HCCIEIOBAHUMN.

3aganue 2.1ToAroToBUTH JOKIaA M MpEe3eHTAIMIO 17151 3aiuThl BKP [1IK-5

5. MeToaudeckue MaTepUaJIbl, ONpeae/sioline Npoueaypbl olleHUBAHUSA
pe3yJbTaTOB 0CBOEHHSI 00pa30BaTe/IbHOM MPOrpaMMBbl.

5.1 MeToauyeckue MaTepuajbl, onpejeiasiloUiue  MNPoOoLEAYPHI
OLIECHUBAHHUS Pe3yJbTATOB OCBOEHHSI 00pa30BaTe/ibHOIl NpoOorpaMMbl Ha
HUTOr0BOM (rOCyAapCTBEHHOM) 3K3aMeHe

[Ipouenypa mpoBeaeHHs TOCYJapCTBEHHOIO 3K3aMEHA OCYLIECTBIISIETCS B
cooTBeTcTBUU C [losI0)KEHNEM O MOPSAAKE MPOBEIECHUS TOCYJapCTBEHHOM UTOrOBOM
aTTeCTaIly 10 00pa30BaTEIBHBIM MIPOTPAMMaM BBICIIIETO 0Opa30BaHuUs — IPOTpaMMam
OakanaBpuara, mporpaMMam CrieluaauTeTa u nporpaMmamM Maructpatypbl B CKOY u
[TonoxxeHnem o MOpsAKE NPOBEAEHUS TOCYIaPCTBEHHOW MTOTOBOM aTTECTALIUU I10
o0pa3oBaTeIbHBIM IIPOrpaMMaM BBICIIIETO 00pa30BaHMS — IPOTpaMMaM aCIIHPaAHTYPHI,
opauHatypsl B CKOY.



B sk3aMeHanmoHHbIN OUJIET BKITIOYAIOTCS 2 TEOPETUUECKUX BOIIPOCa U 3a/1a4a.

Kaxxaplii o0yyaronuiics caMoCcTOsTETLHO BEIOUPAET SK3aMEHALIMOHHBIN OUjIeT
OJIMH Pa3 MOCPEICTBOM MPOU3BOIBHOTO M3BieueHua. Homep Ounera duxcupyercs
cexkpetapeM [ 9K B cOOTBETCTBYIOIIEM IIPOTOKOJIE.

Ha monaroroBky k OTBETYy Ha 3K3aMEHALMOHHBIA OuiieT oOydaromemycs
oTBOAUTCS: (Kak npaBuio, 30 MUHYT (711 TEXHUYECKUX HAIPaBJICHUIN MOATOTOBKU
(cmenmansHOCTEH) — 110 1 gaca)).

[Ipu moaroroBke oOyYarOIIMIICS UMEET MPaBO MOJIL30BATHCS MPOTPAMMOI
roCyIapCTBEHHOI0 3K3aMEHa, a TaKkxke ¢ paspemieHns I 9K — cripaBouHol uTepaTypoi

[Ipu npoBepke NMPaKTUYECKOIO 3aaHMsl, OLICHUBAIOTCS: YMEHUE TOHUMATh
COJIepKaHUE BONPOCa; YMEHUE IPUMEHSTh Ha MPAKTHUKE MOJTYYESHHBIE 3HAHUSI U HABBIKH;
MOJIHOTA OTBETOB; IPABUJILHOCTH OTBETOB U PEIICHUH.

5.2 MeToau4yeckue MaTepuaJibl, ONpeaesiionue Npoueaypbl OeHuBaHUs
pe3yIbTAaTOB OCBOCHHMSI 00Pa30BaTe/IbHOI NPOrpaMMBbI HA 3a1MTE BBIIYCKHOM
KBAJIU(PUKALUOHHOH PadoTHhI

Ha kaxpgom »sTame OCYLIECTBISETCS TEKYIIMH KOHTPOJIbL 32 MPOILIECCOM
dbopmupoBanuss  komreteHiuid. Ilpenmaraempie  oOyuwaromemycsl  3aJaHUs
MO3BOJISIFOT MPOBEpUTH yYcBoeHHbIe kommneTeHuu: Y K-1, YK-2, YK-3, YK-4, YK-5,
YK-6, YK-7, VK-8, YK-9, YK-10, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-
6, OIIK-7, OIIK-8, TIK-1, TIK-2, TIK- 3, TIIK-4, IIK-5, IIK-6, I1K-7, TIK-8,
I1IK-9, IIK-10. Omnucanne mokaszaTeyieu s 3TUX KOMIETSHIIMK MPEeICTaBICHO B
taomure 3.1.

[Tpu 3amuTe BRIMYCKHOM KBATU(UKAIIMOHHON PabOThl OLIEHUBAIOTCSI:

— aKTyaJIbHOCTh U HOBH3HA TEMBbI BBIITYCKHOW KBaTU(UKAIIMOHHON
padoTHI;

— TIOJIHOTA BBITIOJTHEHUS 3aaHNUs;

— TPaMOTHOCTb WU3JIOKEHHUS;

— wucnons3zoBanue CASE-cpeAcTB NpoOeKTHPOBAHUS TPOTPAMMHOTO
npoaykra u 1C;

— HCTOJb30BaHUE YHUDUIIMPOBAHHOTO si3bIka MoenupoBanus (UML)
IIPU IOCTPOEHUU MOJIENH IporpaMMHoro npoaykra u UC;



— cobnroaeHue TpedboBaHUI TOCTOB MpU 0(POPMIIEHUH TEKCTYaJIbHOM
9YaCTU TOSCHUTEIHHOMN 3alUCKU;

— cobnroaeHue TpedoBaHUM TOCTOB NPU OPOPMIIEHUU PUCYHKOB;

— cobnroaeHue TpedoBaHU rOCTOB MPU OPOPMIIEHUU TAOTULL;

— cobnroaeHue TpedoBaHUI TOCTOB MPU OPOPMIIEHUN TPUIIOKEHHUI;

— cobnrogeHue TpedoBaHUI TOCTOB MPU OPOPMIIEHUH YEPTEXKEH;

— TIOJIHOTA PACKPBITHS TEMBI BBIITYCKHON KBaIN(UKAIIMOHHON PaOOTHI;

— COOTBETCTBHUE JIOKJIaJa COJIEPKAaHUIO MOSICHUTEIILHON 3aIUCKU;

— KyJbTypa peud U YMEHHUE BIaJIeTh COOOI;

— HCMOJIb30BaHUE BCIIOMOTAaTEIbHBIX MAaTEPHAJIOB B XOJ€ JOKIIaAa
(TexcTa JOKIaaa u Jp.);

— yMmeHHue GopMyTHpPOBaTh BHIBOABI U aKIICHTUPOBATh BHUMAHHUE Ha
y3JIOBBIX MOMEHTAaX BBIITOJIHEHHOH paOOTHI.

Kputepuu olieHKH BBITYCKHBIX KBATH(DUKAITMOHHBIX paboT:

Nrorosas ornenka 3amutel BKP Beruncnsiercst mo gpopmyire:
Ki+ Ky + K3+ K, +Kg

Oyenka = (5.1)

5

rae  Ki — kpuTepuil OLEHKH CO/IepIKaHUE MOSICHUTEIBHOM 3alMCKH;

K> — xputepuii onieHKH KauecTBa 0QOPMIICHHUS MMOSCHUTEILHOM 3alHCKH U
TIJIAKATOB;

K3— xpurepuii onieHKH KauecTBa U COAEPKAHUS JOKIAAa Ha 3alUTe
BBIITYCKHBIX KBATM(UKAITMOHHBIX Pa0OT

K4 — xputepuii OLleHKM MOJIHOTHI M IPABHILHOCTH OTBETOB Ha BOIIPOCHI
yieHnoB ['AK;

K's— xpurepuii onieHku KauecTBa pa3pabOTKH IPOrPaMMHOIO IIPOAYKTa U

yMEHHE TTPOJIEMOHCTPUPOBATH €r0 PAOOTOCIIOCOOHOCTD.

Pe3ynbTaTel Berunciaenui mo gpopmysie (1) OKpyriasroTes 10 OFKanIero
IEJIOTO.

Kaxnprit n3 kosddunmentos K ..Ks , ucnonb3oBadHbIXx B hopmy (5.1),
MOXKET MPUHUMATh 3HAUCHUS B HHTEPBAJIC OT HYJIS JIO TISATH.

Takum 00pazoM, MaKCUMaJIbHOE 3HaYEHUE, KOHTOPE MOKET MPHUHSITh
qrcIuTeNbBhIpakenus (1) paBHo 25.



3HaueHue k03P PUIUEHTOB
K1,K9 ... K5 paccuuThIBaeTCsl B COOTBETCTBUU

C JaHHBIMHU TAOMHILIBI 5.2 TIO hopmyJie:

K; =Y K, i=1,2,...5

j
Ol1IeHKa «OTIMYHO» BBICTABIISICTCS CTYACHTY, €CIIH BhIYHCICHHOE Todopmye (5.1)
3Ha4YCHHUE PaBHO WK OoJbIe, yeMm 4,5.

O1leHKa «XOpOII0» BBICTABISIETCS CTYJEHTY, €CIHM BblunciieHHoe nmodopmyie (5.1)
3Ha4YeHHE OO0JIbIIIe, UeM 3,5 U MeHbIIe, 4eM 4,5.

OreHKa «y10BIETBOPUTEIBHO)» BbICTABIAETCS CTYAEHTY, €CIIN
BeIYKCICHHOE 110 popmyie (5.1) 3nadenue Gobie, yem 2,5 1 MeHblie, 4yem 3,5.

OreHka «HEey10BIETBOPUTEIBHO)» BBICTABISAETCS CTYJEHTY, €CIIN
BbIUKCIeHHOE 10 popmyrie (5.1) mensie, yem 2,5.



Tabnuua 5.2 — Kpurepuu ouenku 3amut BKP

VYeno ConepxaHue KpUTEPUS U €T0 BO3MOXKHBIC 3HAYCHUSI
BHOE
0003
Haye
HUE
AxtyanbHOCTh | IlonHOTa I'pamotHOCTE | Mcnone3oBanue | Mcnonp3oBaHue
Y HOBH3HA BBITIOJTHEHUS U3JI0KEHUS COBPEMEHHBIX COBPEMEHHBIX
TEMBI 3a/laHus CPEICTB UH(OPMAITMOHHBIX
BBITTYCKHOM MPOSKTUPOBAHHUS | TEXHOJIOTUH
Ky KBaJTM(pHKAIH nc
OHHOM pabOTHI
Ha: Her: Ja: Her: Ha: | Her: JIER Her: MHa: Her:
Ku=1]| Ky3=0] Kip=1| Kjp=0] Ky3=1| Ky3=0 Kyg=1| Ky=0 | Kis=1 | Ki5=0
CoOmronenune | CoOmronenune CoOmronenue CoOmronenue CoOmronenue
TpebOBaHMIT TpeboBaHMI TpeboBaHMI TpeboBaHMI TpeboBaHMit
I'OCToBnpu | 'OCToBnpu | 'OCToB npu | TOCToB npu I'OCToB npu
K opopmiieHun | opopMICHUHN obopmiieHnn | 0OpPMIICHUH obopMIIeHUH
2 | NOSCHUTENBHO | PHCYHKOB TaOJINII TIPITOKCHUAN yepTexeH
W 3alMCKHU
Ha: Her: Ha: Her: Ha: Her: Ha: Her: MHa: Her:
Kor=1 | Kp1=0] Kpp=1 | Kpp=0] Kpg=1] Kpz=0 Kpg =1 Kpg=0 | Kpg=1 | Kp5=0
[TonnoTa CootBerctBrue | Kynprypa Hcnons3oBanne | Ymenue
PacKpBITHS JOKJIaaa peYH ¥ YMEHHE | BCIIOMOTATeNbH | GOPMYITUPOBATH
TEMBI COJICPKAHUIO | BJIAJIETh COOOW | BIX MAaTEPHUAJIOB | BHIBOIBI
K BBIITYCKHOM MOSICHUTEIHHO B XOJIe JIOKJIaza
3 KBaTMUKAIKM | W 3aMHCKU (Texcra mokmana
OHHOM PabOTHI U 1p.)
Ha: Her: Ha: Her: Ha: Her: Ha: Her: Ha: Her:
Kg1=1] K31 =0] Kgp=1 | K3 =0] Kg3=1 | Kg3=0] Ky=0 | Kgg=1) Kgs=1 | Kg5=0
YmMenue [TonnoTa [IpaBwibHOCTH | OMonMOHaNBHOC | beicTpoTa oTBETa
MMOHUMATD OTBETOB OTBETOB Th OTBETOB
K, | conepianne
4 BOIpoca
Ha: Her: | [Ha: Her: Ha: Her: Ha: Her: JHa: Her:
Kyp=1 | Kyg=0] Kgp =1] Kpp=0 | Kgg=1] Ky3=0 | Kgg =1 Kyg =0] Kgs=1 | Ky5=0
[Ipumenenne |DyHKIMOHAIBH | DCTETUUYHOCTh [Hanuuue [IpakTuyeckas
COBpPEMEHHBIX OCTb uHTepdeiica  pe3yIabTaToOB 3HAYUMOCTD
MPOrPaMMHBIX Pa3pab0TaHHOTO | MPUJIOKEHHUS  [eCTUPOBAHUS pa3paboTKu
Y anmapaTHeIX |MPOrpaMMHOrO | (YCTpOMCTBAa) U [IPOrPaMMHOIO
RS CpelCTB MPOJIYKTa, yA00CTBO [IPOJIyKTa U (WJIH)
yCTpOMCTBa paboThI MCIBITAaHUI
0JIb30BATEIs  [yCTPOMCTBA
Ha: Her: Ha: Her: Ha: Her: Ha: Her: Ja: Her:
Ksp=1] Ks3=0 | Kep=1 | K5=0 | Ksz=1] Ks3=0 | Kgs=1 | Kgg=0 | Kg5= Kss =0




