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1. Ilepeyensn

IVIAHMPYEMBbIX

Pe3yabTaTOB

Oﬁy'lel-ll/lﬂ mo AUCIHHUIIJINHE, COOTHECCHHBIX C

INIAHMPYEMBIMH Pe3yIbTATAMH OCBOCHHS 00pa30BaTEJILHON NPOrPaMMbI
[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux komnereHuuit OII BO
U OBJIaJICHHE CIEIYIOUIMMHU pPe3yIbTaTaMu 00yUeHHs 10 TUCIUILIMHE:

Kon u naumenoBanue Kon u [Tepeuens TUTAHUPYEMBIX PE3YIBTATOB OOYUECHHUS T10
KOMIIETEHIINH HAaUMEHOBaHUE JTUCIUILTNHE
UHANKATOpa
JOCTHXKEHUS

OIIK-3 Cnocoben | OTIK-3.2 3HaeT
YIPABIIATh nporueccamu | PazpabaTeiBaeT |aaropuTMbl U IPOTPAMMEI JIJIsl TIPAKTHUECKOTO TPUMEHEHUS B
CO3JaHus u|anroputmbl 1 | cpepe UKT
WCIIO0b30BaHUS MPOrPaMMBbI yMeeT
HpOAYKTOB W yCIyr B pa3pabaThIBaTh aqTOPUTMBI M POTPAMMBI AJIsI TPAKTHUYECKOTO
chepe  MH(DOPMALMOHHO- | IPAKTHIECKOTO | ipumenenus B cdepe UKT
KOMMYHHKAITMOHHBIX NPUMEHCHHSA B [p oo et pappikamu
TexHooruH, B ToM uucie | cpepe KT HaBBIKAMH pa3padOTKH aJTOPUTMOB U IPOrpaMM st
paspabatbiBath NPaKTUYIECKOro IIpuMeHenns B chepe UKT
QITOPUTMBI M TIPOTPAMMBI
U1 UX  [PAKTUYECKOU
peanu3anuu;
OIIK-6 Crnocoben | OTIK-6.4 3HaeT
BBITIOJIHATD oTaenbHbIe | Permaer €CTECTBCHHOHAYYHBIC U OOICHHKEHEPHBIE 3HAHUS, METOJIBI
3a1a4un B pamKax | mpodeccuoHan | MaTeMaTHYeCKOro aHAIW3a U MOJAEITUPOBAHUS
KOJUIEKTUBHOM HAyYHO- | BHBIC 331891 C | ymeeT
HCCIICI0BATEIBCKOTA, NPUMEHCHHUEM | PemaTh mpoheCcCHOHANTBHBIC 33/1a4H ¢ IPUMEHEHHEM
MPOCKTHOH U y4eOHO- | €CTECTBCHHOHA €CTECTBEHHOHAYYHBIX U OOIIEUHKEHEPHBIX 3HAHUN, METOJIOB
npohecCHOHATBHON Y4IHBIX U MaTEeMaTUYECKOT0 aHaI13a U MOJECIUPOBAHUS
NESTEIILHOCTH ISl TTOMCKA, | OOIIEUHKEHED | 3HaTh
BBIPAOOTKM U TMPUMEHEHHUS | HBIX 3HAHUH, BlIajeeT HaBbLIKAMH
HOBBIX peHICHHIN B | MCTOZ0B HaBBIKaMM PEIeHHs TPO(GECCHOHATBHBIX 3a/1ad C
obnacT  MH(OPMALHMOHHO- | MATEMATHYECKO | 1y repeHpeM eCTECTBEHHOHAYIHBIX H OOIICHHKEHEPHBIX
KOMMYHHKAIHOHHBIX TO QHAM3A M | syapyif, METOIOB MATEMATHUECKOTO aHAIN3a U
TEXHOJIOTHA. MOZICTIPOBARH | 10 e rmoBaHHS

A 3HaTh
[IK-1 VYmpasnenue | [1K-1.2 3HaeT
MH(pOPMAITMOHHBIMHU VYmpasnenue MIPUHIUIIBI pa0OThI ¢ UCTOYHUKAMHU JTAHHBIX, METOJBI UX
pecypcamu uHpopManmer | Bepudukauy u cucreMaTu3alnuu HHPopMaIuu

U3 PasIMYHBIX | ymeer

HUCTOYHUKOB

OCYILECTBISATH COOp, PHIBTPAIIMIO U CTPYKTYPHPOBAHNE
UH(QOPMALIUU U3 PA3HOPOIHBIX HCTOUHUKOB

BJIaJleeT HABbIKAMH
TEXHOJIOTHSIMH aHANN3a JaHHBIX, HHCTPYMEHTaMHU
MOHHUTOPHHTA U YIIpaBJIeHUsI HH()OPMALMOHHBIMU TOTOKaMU




2. Hepeqeﬂb OICHOYHBIX CPEACTB 110 TMCHUIIJINHE

o Kot HEIMKATOpOB OrneHO9HOE CPEICTBO
3 MIPOBEPKH PE3yIbTATOB
Ne HaumenoBanwne paznena/TeMbl g JOCTHUXKEHUS
b N JOCTHKEHUS MHIUKATOPOB
@) KOMITETCHIINH N
KOMITETEHIMI
1. |1 pa3men. 1
OIIK-3.2, OIIK- T
1.1. | BBenenue B anrOpuTMH3ALHUIO U IPOrPaMMHPOBAHHUE 2 6.4, TIK-1.2 ceer
OIIK-3.2, OIIK- T
1.2. | CTpyKTypHBIil TOAXOM K IPOrpaMMHUPOBAHHUIO 2 6.4, [IK-1.2 eer
OIIK-3.2, OIIK- T
13. [Krl 2 6.4, TIK-1.2 eer
MopnynbHoe MporpaMMHPOBaHHUE. IIporpammupoBanue OIIK-3.2, OTIK- Tect
L4 6er 2 6.4, TIK-1.2
PaKTHBIX THITOB JaHHBIX
OIIK-3.2, OIIK- T
1.5. | O6BEKTHO-OPHEHTHPOBAHHOE IPOTPAMMUPOBAHHE 2 6.4, TIK-1.2 ecr
OIIK-3.2, OIIK- T
1.6. |Kr2 2 6.4, TIK-1.2 eer
[TpomexxyTouHast aTTecTanus Ok
3. OueHo4HbIE CPeACTBA (OLIEHOYHbIE MATEPUAJIbI)
HpHMepHHI’I MEepeUCHb OLCHOYHBIX CpPCACTB I TCEKYWICTO KOHTPOJA  YCHIEBACMOCTH U

MPOMEKYTOYHOM aTTECTALIKU

No | HaumenoBanue Kparkas xapakrepuctuka IIpencraBieHue ONEHOYHOTO CPEJCTBA B
/T | OLIEHOYHOT'O CPe/ICTBA OLICHOYHOT'O CPEICTBA ¢donne (OnieHOUHBIE MaTEpHAIIBI)
Texyumii KOHTPOJIb
JIJ1st o1ieHKY 3HaHUH

1 Tect Cucrema DOoHJ TECTOBBIX 3aJJaHHI

CTaHJapPTU3UPOBAHHBIX

3aJIaHKH, TT03BOJISIONIAS

aBTOMAaTU3HPOBAThH

MPOUENYPY U3MEPEHHUS
YPOBHS 3HAHUW U YMEHUU
00ydJarorierocs.

JIJIsT OLICHKH YMEHUH

JIJ1s1 OIIEHKM HaBBIKOB

HpOMC}KYTOLIHaH aTTCCTalluA




2 DK3aMeH CpencTBo KOHTPOIIs KoMIIIeKT 2K3aMeHaIlMOHHBIX OMIETOB
YCBOEHHUS y4eOHOTO
MaTepuaia u
dbopMupoBaHus
KOMIIETEHIIUH,
OpTraHW30BaHHOE B BUJIE
Oecenpl 10 OuIeTaM ¢
LEJIBIO IPOBEPKH CTETICHU U
KayecTBa YCBOCHUS
M3y4yaeMoro MaTepuaa,
OTIpeCTUTh
HEOOXOINMOCTh BBEICHHUS
U3MEHEHUH B COJIEp)KaHUE U
METO/Ibl 00YUYEHHUS.

4. llpumepHbIii GOHI OLEHOYHBIX CPEACTB AJS NMPOBEAeHUS] TEKYIIero KOHTPOJIS M IPOMEKYTOYHOM
aTTecTalMy 00y4aroIMXCH MO0 AMcCHMILINHE (Moay o) " TexHo10rnu nporpaMMupoBanms'

IIpumepnvie oyenounvie mamepuanvt 011 MeKyule20 KORMpPOJia ycneeaemocmu

3HATH

3amanue 1

Crapran pa3pabaTbiBaeT HOBBIH MOOWJIbHBIH OAaHKOBCKMH TPOXYKT B YCJIOBUSIX BBICOKOU
HEOIPEIeIEHHOCTH TPeOOBAaHMN M JKECTKMX CPOKOB BbIXOJAa Ha pbIHOK. Kakoll moaxox K yNpaBiIeHHIO
IPOEKTOM OyzeT Haubosee NpearnoYTUTENICH?

BapuanTsr:

A) Kackagnas monens (Waterfall)

B) I'uGkast merononorus (Agile, Hanmpumep, Scrum)

C) V-obpaznas mojenb

D) RUP (Rational Unified Process)

OtseT: B

3amanue 2

B Ousnec-noruke pacuéra CKUAOK A HWHTEpHET-MarasuHa OAMH M TOT JK€ ajirOpUTM HpPOBEPKU
cTaTyca IOCTOSIHHOTO KJIMEHTa MCMOoib3yeTcd B 12 pa3HbIX MecTax Koja. UTo 3To HapylIaeT M Kak Jyulile
UCIIPABUTH?

BapuanTtsr:

A) Oto napymenue npuHuuna DRY. HyXHO BbIHECTH anroput™M B OTAENbHYIO (YHKLHUIO/METOA M
BBI3BIBATH €€.

B) D10 HOpManbpHas pakTHKa JUIsl yCKOPEHUs paboThl IPOrpaMMBbl.

C) Oro napymenue npuniuna KISS. HyHo ynaauTh TuiiHue NpoBEepKU.

D) Huvero ucnpaBisiTh He HYKHO, €CJIM KO paboTaer.

OtseT: A

3aganue 3

Komanna u3 5 udenoBek OJHOBpeMEHHO paboTaeT Haj pa3HbIMU (QYHKIMSIMH BEO-TPUIOKEHUS IS
CRM-cucremsbl. Kakolf MHCTpYMEHT KPUTHYECKM HEOOXOTUM Ui CIUSHHUS MX WU3MEHEHUH, OTCIIECKUBAHMS
WCTOPUU MPABOK U OTKATa OMNOOK?

Bapuanrsr:

A) Cucrema ynpasnenust 6azamu ganabix (CYBJI)

B) UnrerpupoBanHnas cpena pazpadorku (IDE)

C) Cucrema xonTpods Bepcuit (Git)

D) Cuctema Gar-tpekunra (Jira)

Ortger: C

3aganue 4

[Tocne 3aBepmieHust paspabotrku monayns «DopmMupoBaHHe TUIATEKHONW BEIOMOCTH» HEOOXOIUMO
IIPOBEPUTH, KOPPEKTHO JIM OH B3auMoJelcTBYeT ¢ MoayieM «Hasoroseii yu€r». Kakoil TMn TectupoBaHUs
OIHCHIBACTCS?

Bapuanrsr:

A) Monaynbshoe (Unit) TecTupoBaHue

B) UnTerpamnmonnoe (Integration) TectupoBanue



C) IIpuémounoe (UAT) TecTupoBanue

D) Harpysounoe (Load) TectupoBanue

Otset: B

3ananue 5

Ha xakom stame >XM3HEHHOTO IMKJIa IPOrpaMMHOr0 oOecredeHHs ONpeAeNstoTCs KIIUeBble OM3Hec-
TpeOOBaHUS, OTPAaHUYCHUS OIO/KETa U CPOKHU?

BapuanTsr:

A) Ilpoextuposanue (Design)

B) Peaymmzamus (Implementation)

C) Conporoxaenne (Maintenance)

D) Coopl1[1[]  TpeboBanmii (Requirements Gathering & Analysis)

Otset: D

3amanue 6

B cucreme ympaBieHHMS CKIQJOM €CTh pa3iMyHBbIC alTOPUTMBI pacdéra CTOMMOCTH JOCTaBKH (I
Kypbepa, MO4Thl, caMOBBIBO3a). Tpelyercs opraHuzoBaTh KO TaK, YTOObI MOXXHO OBUIO JIETKO A00aBISTH
HOBBIE aJITOPUTMBI, HE U3MEHSsI OCHOBHOM KO/ 3aKa3a. Kakoll maTTepH mpoeKTUPOBAaHUS JTyUllle IPUMEHHUTH?

BapuanTsr:

A) ®abpuunsiii Mmetof (Factory Method)

B) Onunouka (Singleton)

C) Crparerus (Strategy)

D) Ha6nronarens (Observer)

Ortser: C

3amanue 7

YroObl ycHeTh K 3alycKy MpPOMO-aKIIMK, KOMaH/a pa3paboTKu BHeApMIa (PyHKIMIO OBICTPON OIJIaTHI,
WCIIOJNIb3Ysl YIPOIIEHHBIE, HO HEONTHMalibHble perieHus. UTo oOpaszyeTcss B KoJie U IPOEKTE BCIIEICTBHE
TaKOI'0 peLIeHUs?

BapuaHTsr:

A) HakomieHHbIN KanuTa

B) Texaunueckuit qonr

C) buznec-akTuB

D) PesepBHas komnus

Otsert: B

3amanue 8

JJis1 BBICOKOHArpy»KEeHHOTO CEpBHCA AaHAIMTUKH B PEalbHOM BPEMEHH, KOTOPBI 00pabaThiBaeT MOTOK
KJIMKOB C caiiTa, TpeOyeTcss XpaHUTh CIa0OCTPYKTYPUPOBAHHbBIE TAHHBIE C BO3MOKHOCTHIO TOPU3OHTAIBHOTO
MaciutabupoBanus. Kakoit Tun 0a3bl JaHHBIX HanOoJiee MpeInoYTHTEIeH?

BapuaHTsr:

A) Pensumonnas CYBJ (MySQL, PostgreSQL)

B) HoxymentoopuentupoanHas NoSQL B[ (MongoDB)

C) I'vadosas B/I (Neo4;))

D) SQLite

Otgert: B

3amanue 9

Uro sBiIsieTcss OCHOBHOM I1eNbI0 pedakTopuHra Koaa?

BapuanTsr:

A) JloGaBnenue HOBOM (DyHKIIMOHAIBHOCTH JIJISI TOJIb30BATEIs.

B) UcnpaBnenne kpuTuueckux ommook (0aron).

C) Yayuiienue BHyTpeHHEH CTPYKTYpPbI KoJia 0€3 U3MEHEHHUS €r0 BHELTHETO MTOBEICHHS.

D) Yckopenue paboThl mporpamMmbl 3a CYET ONTUMH3ALUHN aJITOPUTMOB.

Ortser: C

3amanue 10

Kak HazpiBaeTcs mpakThka ¥ HaOOp MHCTPYMEHTOB, KOTOPHIE TMO3BOJSIOT aBTOMATHYECKH COOHMPATH,
TECTHPOBaTh W pPa3BOpAavYMBATh MPWIOKEHHE TPH KaKIOM HW3MEHEHHH KOJa, YTO YCKOPSET OCTaBKY
OOHOBJIEHUH TOJIBH30BATENSAIM?

Bapuanrtsr:

A) Cucrema ymnpasnenus npoexramu (MS Project)



B) UnTterpammonnas cpena paspadotku (Visual Studio)

C) HemnpepriBHast uHTerpanys u HenpepbiBHas noctaska (CI/CD)

D) Bupryammuzanus (Docker)

Ortser: C

3amanue 11

Kro B komanae pa3pabOTKH NpPEeMMYIIECTBEHHO OTBEYaeT 3a INiepeBoj TpeOoBaHWii OuzHeca
(3aka3zumka) B (opMaM30BaHHBIC CIENU(PUKAIMK M ToJib3oBaTeNbckue cueHapuu (User Stories), MOHSATHBIE
pa3zpabotunkam?

BapuaHTsr:

A) CucTemMHBIN aIMUHUCTPATOP

B) TectupoBmuk (QA Engineer)

C) buznec-aHanuTHK

D) Tummmun (Team Lead)

Ortser: C

3amanue 12

C Toukm 3peHuss OusHeca, Kakoe U3 TMEPEUUCICHHBIX SBISETCS TJIABHBIM 3KOHOMHYECKHUM
MPEUMYIIECTBOM HCIOJb30BaHus 00ysauyHoil uHppacTpykTypsl (laaS, Hanpumep, AWS, Azure) BMecTO
CoJIepKaHusl COOCTBEHHOTO CEPBEPHOTO 000PYTOBaHUS?

BapuanTsr:

A) IlepeBox xanutanbhbix 3atpaT (CAPEX) B onepannonssie (OPEX).

B) Ionnb1il KOHTPOIs HaA PU3HUECKUM 000PYI0OBAaHUEM.

C) I'apanTupoBaHHasi MakCUMaJlbHasi CKOPOCTh paOOTHI.

D) OrcyrcTBue Heooxoaumoctu B IT-criennanucrax.

Otset: A

3amanue 13

YeMm MHUKpPOCEPBHUCHASI apXUTEKTypa MPUHIIMITHATIBHO OTINYAETCS OT MOHOJIUTHOMU?

BapuaHTsr:

A) Ilpunoxenue pa3OUTO HA MHOXKECTBO HEOOJBIINX, CIA0OCBSI3aHHBIX CEPBHCOB, Pa3BEPTHIBAEMBIX
HE3aBHCHUMO.

B) [Ipunokenne HanmucaHo Ha 60Jiee COBPEMEHHBIX S3bIKaX MPOTPaMMHUPOBAHUSI.

C) Bce KOMIIOHEHTHI IPUIIOKEHHS TECHO CBSI3aHBI U Pa3BEPTHIBAIOTCS KaK €AMHOE IIeJI0e.

D) Ona Bceraa paboraet ObICTpee MOHOJIHTA.

Otget: A

3ananue 14

3JI0yMBINIJIEHHUK CMOT BHEJPHUTH B T0JIe BBOAAa Ha caiite (pparmeHT SQL-koma, KOTOpBIN H3MEHUIT
3ampoc K 0a3e MaHHBIX W TO3BOJHJ TOMYYUTh JOCTYN K UYy)XMM JaHHBIM. Kakas ys3BUMOCTH Oblia
HCIIOJb30BaHa?

Bapuanrsr:

A) XSS (MexcalTOBbIN CKPUIITHHT)

B) SQL-unbexnus

C) DDoS-araka

D) ®ummmHr

OrtseT: B

3amanue 15

B User Story mis ¢ynkunu «BoccraHoBiaeHue mapoisi» ykazaHo: «llonb3oBaTenb JOIDKEH MOTYYHUTh
BPEMEHHYIO CCBUIKY i1 cOpoca mnaponss Ha email». UTo M3 MNEepedyrcIeHHOIo SBISETCS XOPOIIMM,
IIPOBEPSIEMBIM KPUTEPUEM ITPUEMIIEMOCTH?

BapuanTsr:

A) Ccplnika 1omKHa OBITH KPAaCHBOM.

B) IIpu BBOzEe 3apeructpupoBaHHoro email B opMy BOCCTaHOBJIEHHS Mapojs CUCTEMa OTIPABISET
MICBbMO C YHUKAJIbHOM CCBUIKOM, aKTUBHOM B TeUeHHE | yaca, Ha 3TOT ajpec.

C) Cucrema nomkHa OBICTPO OTIPABIIATH MHUCHMA.

D) Oto BaxkHast GpyHKIUsA A5 6€30MaCHOCTH.

Otsert: B

3ananue 1



DTamnbl KJIaCCHYECKOTo JKHM3HeHHOro nukma paspadbotku [10O (Waterfall). YcranoBute mnpaBUIBHBIN
TIOPSZIOK JTATOB.

1. ConpoBoxaeHue

2. IIpoexTupoBanue

3. TectupoBaHue

4. Ananus TpeboBaHU

5. Peanuzamus (Kogupoanue)

OtBer: 4 -2 —>5—-3 -1

3amanue 2

[Tpuoputer neiicTBUl mnpu MoONyuyeHHMH 3agadd Ha wucnpaBienue Oara (bugfix). Pacmomoxwure
JIeMCTBUS B JIOTHUECKOM MOpPSAKE.

l. Hamnucars aBTOMaTHueckuit TeCT, BOCIPOU3BOISAIINN Oar.
IIpoananu3upoBaTh JOTH U CTIK-TPEHC OLIMOKH.
Bocnpoussectu 6ar Ha TECTOBOM OKpYKEHHUH.
OTnpaBuUTh HCHPABJICHUE B PENO3UTOPUI U 3aIlyCTUTh COOPKY.
Jlokanu3oBaTh MPUYMHY B UCXOJHOM KOJIE.
OTBeT 2-53—-1->5—-4
3ananue 3
Cranuu npouecca pepakTOpHHra Koja. ¥ CTAaHOBUTE I1OCIIE10BATEIbHOCTb.
1 BuecTn MUHUMaNbHBIE H3MEHEHUS B KO/I.
2 VY06enurbes, 4TO CyIIECTBYIOIINE TECThI TPOXOMSIT.
3. Omnpenenuts «3anax konxa» (code smell), TpeOyrommii ymydmieHusl.
4
5

TIENVRN

Hammcatp TecTsl 11t MOKPBITHS pehaKTOPUMOTO ydacTKa (€CJIM UX HET).
. [TpoBecTu pedakTOpUHT, HE MEHSS TIOBEICHUSI.
OmBeT: 3 >4 —>2—>5—>1

3ananue 4

YcraHoBUTE MOPSIIOK CO3/TaHMS TIPOCTOM MoJIb30BaTeNbekoi uctopuu B popmare INVEST
1. Yrounsronmii kputepuit npuemMku (Acceptance Criteria)

2. Pons (As a...)

3. Henbs/errocts (So that...)

4. Heticteue (I want to...)

OtBer: 2 54 —>3 —> 1

3amanue 5

YcranoBHUTE NPaBUIIBHBIA MOPAI0K TUIHUHOTO Workflow.

1 Coznate HOBYIO BeTKYy (git checkout -b feature branch)

2 3aduxcupoBaTh u3MeHeHus (git commit -m "...")

3. Bmute BeTKy B main (git merge / pull request)

4 CrenaTrb KOMMUTEL JIOKAIBHO

5. [TonyunTs OCIEIHUE U3MEHEHUS ¢ TJIaBHOM BeTKH (git pull origin main)
OmBer: 5 —>1—>54—>52—>3

3amanue 6

YcTaHoBHUTE COOTBETCTBHE MEXIY apTedakTaMu ruOKoi MeToAonoruu (Scrum) U uX ONnUCaHUEM
ApTtedakThr:

A. baknor npoaykra (Product Backlog)

B. Bakior cripunTa (Sprint Backlog)

C. Unkpement npoaykra (Increment)

Onucanus:

1. YHopsiioueHHBI CHOUCOK BCEro, YTO MOMKET MOHAJAOOUTHCS B MPOJAYKTE, HCTOYHUK
TpeOOBaHMIA.

2. Pabouas Bepcust MpoAyKTa C HOBBIMH (DYHKLHUSIMH, BBIIIOJIHEHHBIX B KOHIIE CITPUHTA.

3. Habop snemenToB 13 03KjI0ra NPOAYKTa, BEIOPAaHHBIX JIJISl CIPUHTA, IJIaH peaau3aluu.

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

3amanue 7

VYcTaHOBUTE COOTBETCTBUE TUIIOB TECTUPOBAHUS U UX LIENEH
Tunsl TeCTUpOBaHHUS:
A. Monaynbsaoe (Unit)



B. UnTterpammonnoe (Integration)
C. [Ipuemounoe (Acceptance)

Hemu:

1. [TpoBepUTh COOTBETCTBUE CHCTEMBI OM3HEC-TPEOOBAHUSM W TOTOBHOCTH K HCIOJIH30BAaHUIO
3aKa3YMKOM.

2. [TpoBepuTh paboTy OTIEIBHOTO KiIacca, GYHKIUU WIH MOIYJISI B H3OJISIIUH.

3. [IpoBepuTh B3aUMOJEHCTBHE MEXKIY HECKOJBKUMH MOAYJISIMH, KOMIOHEHTAMHU WU
CUCTEMaMH.

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

3ananue 8

YcTaHOBUTE COOTBETCTBHE «3araxoB kKoja» (code smells) 1 BO3MOMKHBIX METOJIOB pedaKTOPUHTA

3anaxu Koja:

A. immuanbiid Mmeton (Long Method)

B. ITosTopenue kona (Duplicate Code)

C. bonpmoit knacc (Large Class)

Mertoab! pedakTopuHra:

1. Brinenenue merona (Extract Method), Beinenenue kiacca (Extract Class)

2. Brigenenue metona (Extract Method), Benenenne moakmnacca (Extract Subclass)

3. Brinenenue merona (Extract Method), mepenoc meroma (Move Method)

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

3amanue 9

YcTaHOBUTE COOTBETCTBUE BUIOB aPXUTEKTYPHBIX MIA0JIOHOB U UX KIIFOUEBBIX XapaKTEPUCTHK

[1a6oHbI:

A. MHorocnoiinas apxurekrypa (Layered Architecture)

B. MukpocepBuchas apxurekrypa (Microservices)

C. CoOpITHitHO-OpHueHTHpOBaHHas apxuTekTypa (Event-Driven)

XapaKkTEepUCTUKU:

1. CucreMa cocToUT U3 HEOOBIINX, HE3aBUCHMO Pa3BEPTHIBAEMBIX CEPBHCOB.

2. KoMmoneHThI 0011atoTes 4epes3 aCHHXPOHHYIO OTIIPABKY B 00pabOTKy COOBITHH.

3. Cucrema pazzaeneHa Ha ciou (IpeCTaBICHUE, OM3HEC-TIOTUKA, JAHHBIE), KK/l 3aBUCHT OT
HUKEJIeKAIIETO.

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

3amanue 10

VYcranosure coorBercTBUE NpuHLIUIOB SOLID 1 nX KpaTkux TpakTOBOK

[TpuHIUTIBL:

A. Single Responsibility

B. Open/Closed

C. Liskov Substitution

TpakToBKU:

1. Knaccel 1omKHBI OBITH OTKPBITHI AJIS1 PACITUPEHHUS, HO 3aKPBITHI TSI MOAU(PUKAIUH.

2. JlouepHuii Kj1acc JOJKEH OBITh CIIOCOOCH 3aMEHUTh POJAUTEIIbCKUH, HE JIOMast POTPaMMY .

3. VY knacca omkHa ObITh TOJIBKO OJIHA MIPUYMHA JJIs1 U3MEHEHUSI.

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

3ananue 11

YcranoBure coorBeTrcTBHE BUAO0B NOSQL 0a3 MaHHBIX M TUNHYHBIX CLEHApUEB MCIOJNb30BAHUS B
ousHece

Bunsr BJ1:

A. lokymenTHas (MongoDB)

B. Komonounas (Cassandra)

C. I'padoBas (Neo4j)

Cuenapun:

1. XpaHeHue HepapxXuyecKux KaTaJoroB TOBApOB, Mpoduiel monb3oBaTeneil ¢ JUHAMUYECKUMU
aTpubyTaMu.

2. AmnanuTHka OONBIIMX TAHHBIX, 00pabOTKa COOBITHI C BBICOKOW CKOPOCTBIO 3aIUCH.

3. PekoMeHaTenbHble CHCTEMBI, aHAJIU3 COLIMANIBHBIX CBSA3€H, 0OHapyKeHNE MOILIEHHUYECTBA.

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



3amanue 12

VYcTaHOBHUTE COOTBETCTBHE pOJIEH B KOMaH/E pa3pab0TKU U UX KIIFOUEBBIX 3a/1a4

Pomnu:

A. buznec-ananutuk (Business Analyst, BA)

B. Pa3paboruuk (Developer)

C. Bnapenen npoaykra (Product Owner, PO)

3amaun:

1. @opmMupyeT BUICHHWE TNPOIYKTA, PACCTABISET HPUOPUTETHI B OIKJIOre, MaKCUMH3HPYET

OCHHOCTB.

2. BeusiBissler  motpeOHOCTH  cTeiikxonaepoB,  (opmanmsyer — TpeOOBaHMSA, — MUILET

IMOJIb30BATCIIbCKUEC NUCTOPHH.

cOos1.

3. [IpoekTupyer, mUIIET, TECTUPYET U OTIAKHUBAET KOJ| COTJIACHO TEXHUYECKOMY 3a/IaHHUIO.
OtBeT: A-2, B-3, C-1

3ananue 13

YcTaHOBUTE COOTBETCTBHE HHCTPYMEHTOB M KX OCHOBHOTO HAa3HAYCHHUS B TPOIIECce pa3padOTKu
NHcTpymeHTsI:

A. Jira / YouTrack

B. Jenkins / GitLab CI

C. Swagger / OpenAPI

Hasnauenue:

1. HenpepsiBHas unTerpanus u HenpeposiBHOE pa3BepThiBanue (CI/CD).
2. Onucanue, cozganue u qokymentuposanue REST API.

3. OTtcnexxuBaHue 3a/1a4, 6aroB u agile-miaHupoBaHue.

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

3amanue 14

YcraHnoBuTe cOOTBETCTBHE METPUK KauecTBa 110 u ux onucanus

Mertpuku:

A. Cyclomatic Complexity

B. Code Coverage

C. Mean Time To Recovery (MTTR)

OnucaHus:

1. Mepa Toro, Kakas 9acTh HCXOJJHOTO KOJIa BBITIOJIHEHA MIPH MPOXOKIEHUHU TECTOB.

2. Cpennee Bpemsi, HEOOXOIMMOE I BOCCTAHOBJICHHUS PaOOTOCIIOCOOHOCTH CHUCTEMBI TOCIIe

3. KonnuecTBo TMHEHHO HE3aBUCUMBIX ITyTEH B KOJE, MEPA €ro CIOKHOCTH.

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

3amanue 15

YcTraHoBHUTE COOTBETCTBHE MaTTepHOB MpoekTupoBanus (GoF) u pemaemsix mpodiem

[TartepHsbi:

A. @acan (Facade)

B. Crparerus (Strategy)

C. Habmonatens (Observer)

[TpoGaemsr:

1. Heo06xoauMocTh yBeIOMIISATh MHOXECTBO OOBEKTOB 00 HM3MEHEHUH COCTOSIHUS JPYroro

oOBEeKTa.

2. [IpenocTaBnenue mpocToro uHTEpdeiica K CIOKHON MOJACHCTEME.

3. Bo03M0OXXHOCTH BBIOMPATh AITOPUTM M3 CEMEHCTBA AITOPUTMOB BO BPEMS BBITTOTHEHUSI.

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

3amanue 1

DTOT OpUHIMI TporpamMMmupoBanus (u3 abOpeBuatypsl SOLID) rmacuT, 4To Kiacc IOMKEH OBIThH

OTKPBIT JUIsl paCIIMPEHUs], HO 3aKpHIT Uit Moaudukanuu. Hanummre ero Ha3BaHue.

Otsert: [IpuHIMI OTKPBITOCTH
3amanue 2
Kak HaspiBaeTcs cmucoK Bcex (yHKIMNA, YIydIIEeHUH W WCIPABICHUI, 3aIUIAHUPOBAHHBIX IS

MPOJIYKTa, KOTOPBIN MOCTOSTHHO 0OHOBIIsAETCS 1 puoputu3upyercs? (Kirouesoit apredakt B Scrum).

Ortset: bakior npoaykra



3amanue 3

aKkoe MUHUMAJbHOE YHCJIO TPOTPAMMHUCTOB JODKHO OBITH B KOMaHJE, YTOOBI MPAKTHUKA ITAPHOTO
pOrpaMMHUpPOBaHUs OblIa BO3MOXKHA?

Otser: 2

3amanue 4

Kak nHaszpiBaeTcs mporuecc oObeIWHEHHS KOMUK paboumx BepcHil (BETOK) M3 pa3HBIX MCTOYHUKOB B
eMHYI0 BETKY, HanpumMmep, B main? (KiroueBoe aeiicteue B Git).

Otset: CnustHue

3amanue 5

Ecmu nns meronma calculateDiscount(order) B kadecTBe BXOMHBIX JaHHBIX MBI TEpeAacM 3aKa3 C
OTpPHUIIATENILHOM CYMMO#, 4TOOBI MPOBEPUTH, KaK Mporpamma oOpabaThIBA€T HEKOPPEKTHHIC JaHHBIE, —
KaKoW 3TO BUJ TECTUPOBAHUSA?

OtBet: HeratuBHoe TecTHpoBaHue

3ananue 6

Kakoli ma0noH mpoekTHUpoBaHMS IMO3BOJISIET O0OBEKTaM OMOBEIIaTh APYTue OOBEKTHl 00 M3MEHEHUU
cBoero coctosiHusA? (HacTo ucnonbp3yeTcsi B cucteMax 00paboTKu COOBITHIA).

Ortser: HaOmronareis

3ananue 7

Kak Ha3piBaeTCs SI3bIK pa3METKH, KOTOPBIM MCIOJIB3YETCS JUIsl ONUCaHus U AOKyMeHTHupoBaHus REST
API B ynoOHoit 1151 uenoBeka u mammHbl popme? ([Ipumep nacTpymeHTa — Swagger).

OtBeT: OpenAPI

3ananue 8

B konrtekcre xwusHeHHoro nukia I10, kak Ha3pIBaeTcsl 3Tam, Ha KOTOPOM KOMaHAa HCHpPABIsSET
HaWJCHHBIE OITMOKH, aJalTHPYET MPOIYKT K HOBOMY OKPYKEHHUIO i BHOCUT HEOOJBIITNE YITyUIICHHUS?

OtBet: ConpoBOXKIEHUE

3ananue 9

Ecnu BBl m3MepsieTe MPOLEHT HCXOJHOTO KOJAQ, KOTOPBIA BBIMOJIHSAETCS BAallUMU aBTOMAaTHYECKUMU
TECTaMH, KaK Ha3bIBACTCS 9Ta METPHKA KadecTa?

Otsert: [lokpbiTHE KOAA

3ananue 10

Kakoif kimo4yeBOW aHTHUNATTEpH B YIPaBICHWUW MPOEKTaMU OIKCHIBAET CUTYyallMIO, KOT/a HOBas
GyHKIMS 100aBISIETCS B MPOEKT MPOCTO MOTOMY, YTO OHA KaXKETCS WHTEPECHOW, a He IMOTOMY, YTO OHa
Heooxoauma? («Iloromy 4To MOXKEM).

OtBer: 30510Tast MOJIOTKA

Samanue 11

B monenu CI/CD a66peBuatypa «CI» pacmmdpoBbiBaeTcs Kax...

OtBet: HenpepbiBHAs MHTETrpanius

3anganue 12

Kak Ha3bIBaeTCsi JOKYMEHT WM €ro pasjiel, KOTOPBI COJAEPKUT YETKUE U NPOBEpsSEMbIe YCIIOBUS,
IIPU KOTOPBIX MOJIH30BATENbCKAS UCTOPUS WK (DYHKIIMS CUNTACTCS 3aBEPLICHHON U paboTOCIIOCOOHO?

OtBet: Kpurepun npueMku

3amanue 13

Ecnu 6a3a naHHBIX XpaHUT JAaHHbIE B BUJE Y3JIOB, CBA3CH MEXIy HUMH U HMX CBOWMCTB, 4TOOBI
3¢ deKTUBHO PabOTaTh CO CIOXKHBIMH B3aMMOCBSI3SIMH (HAllpUMep, B COICETSIX), TO K KaKOMy OCHOBHOMY
turty NoSQL-B/] ona otHocuTCA?

Ortger: I'padoBas

3amanue 14

Kak HazbpIBaeTcs NpakTWKa, TMPU KOTOPOH pEMO3UTOpUN KOoJa MMEEeT OJHY TJIaBHYIO BETKY, a BCS
pa3paboTKa BeJeTcs Yepe3 co3JaHiue KOPOTKOKUBYILUX BETOK Ui OTAEIbHBIX 3a1a4?

Otet: BeTBienue no GyHKIIMOHATLHOCTH

3amanue 15

Kakoii moxazarenr (KPI) B DevOps u3Mmepsier cpemnHee Bpemsi, KOTOpoe TpeOyeTcss KOMaHae Ha
BOCCTaHOBJIEHHE PabOTOCIIOCOOHOCTH CUCTEMBI TIocie cO0s?

Oter: MTTR
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Ilpumepnuie oyenounvie mamepuanl
0J151 NPOBEOEHUSL NPOMENCYMOYHOU ammecmayuu (3auem, IK3amen)
nO UMO2am 0Cce0eHUs OUCUUNIUHDBL (MOOY/Is1)

CucteMbl MPOrpaMMHUPOBAHUS: OCHOBHBIE TIOHATHS U OTIPEIEIICHUS
CoctaB cuCcTeMbI IPOTPaMMHUPOBAHUS

SI3BIKM TPOTPaMMHPOBAHUS: OCHOBHBIE MTOHATHUS U ONPEICTICHHS
YPOBHU S3BIKOB MPOTPaMMUPOBAHUS

Knaccugukarus sS36IK0B TPOrpaMMHPOBAHUS

OcHOBHBIE TOHATHS KOAUPOBAHUS NHPOPMAIIUU M CUCTEMbI CUUCIICHUS
Bunpl cucrem cuuciieHus

JIBoUYyHasi CUCTEMbI CUUCTICHUS

JlecATUYHAs! CHCTEMBI CUUCIICHUS

BoceMepuuHnas cuctema CUuCIeHUS

[lecTHaanaTepuyHas CUCTEMA CUUCIICHUS

[opsanox pemeHus 3aa4u aNrOpUTMHU3ALNAN

Oranbl pemenus 3a1a4 Ha [1K

AJITOPUTM U €ro CBOMCTBA

CrniocoObl onMcaHus arOPUTMOB

CrnoBecHO-QOPMYIIBHBIN CIIOCO0 OMHUCAHUS aITOPUTMOB

3anuch aaropuT™Ma Ha IICEB/IOKOE

[IporpaMMHBIii crioco0 onucaHus anropuTMOB

I'padmueckuii criocod onMcaHus alrOpUTMOB

Buibl anropuTMOB 1 IPUHIIUIIBI KX COCTABICHUS

XapakTepHUCTUKA TUHENHBIX U Pa3BETBISIIOIINXCS aJITOPUTMOB.
AJTOpPUTM HUKIUYECKUX BBIUMCIUTEIbHBIX MPOLECCOB, BIOKEHHBIC LIUKIIBI.
ANTopuT™M KOMOMHUPOBAHHBIX BBIYMCIUTEIBHBIX ITPOIIECCOB
[ToHSTHS ¥ TUITBI MAaCCUBOB

AnropurMmuzanus 3aaa4 mo o0paboTKe 0JHOMEPHBIX MACCHBOB
AnroputrMuzanus 3a1a4 no o0padboTke MHOTOMEPHBIX MAaCCHBOB
SA3bIk iporpammupoBanus Python: o6acts ucnons3oBaHUS

SA3p1k mporpamMmmupoBanus Python: HazHaueHus

S3bIk IporpammupoBanusi Python: ocHOBHBIE TPOEKTHI

Hcrtopus co3nanus s3eika Python

Bepcuu si3p1ka Python

BosmoxHocTu si3p1ka Python u ero nmpennocbuiku npuMeHeHus: B 00y4eHun
[IpeumymiectBa u HenoctaTku Python

VYcranoBka u padota B Python

Cunrakcuc s3pika Python

Andasur s3p1ka Python

Andasut u cnosaps s36ika Python

Tumbl TaHHBIX, HCTIONB3YEeMbIX B Python

Bripaxenus u oneparuu B Python

OmnepaTopbl IpUCBaMBaHUs, BBOJIA, BEIBOAA, KOMMeHTapuii B Python
Crannaprasie ¢pynkimu B Python

Pa3zpabotka Ha Python: mirocsl 1 MUHYCBI

[Tpumeps! ucnonszoBanus Python KpynmHbIMU KOMITAaHUSIMH
JloctonnctBa u Henoctatku Python mist pazpaborku
TpynoyctpoicTBo u cpenusis 3apruiata Python-pa3paborunka
JomxkHocT U TpeboBanus K Python-paspadoTunky
WuterpupoBanusie cpeab! 11 Python

Cpasnenue Python ¢ apyrumu sizpikamMu mporpaMMUpPOBaHUS
[TonynspHble sA3b1KM nporpammupoBanus B 2024 roxy

Oneparops! BeTBiieHus: B Python: ¢dopMbl, cocTaBHbIE YCIOBHS, BIIOKEHHbIE BETBICHUS

Omnepartops! nukia B Python: nuki ¢ npegycioBuem (mpumep)
Oneparops! nukia B Python: muki ¢ noctycioBueM (mpumep)



53. Omnepatops! rukiaa B Python: nuki ¢ mapamerpom (mmpumep)

54, Maccugsl B Python: nonstue, BUIbI, ONMcaHue
55. BriBog MaccuBa Ha 3kpaH B Python

56. Crioco0sl 3anonHeHust MaccuBoB B Python

57. CoptupoBka maccuBa B Python

58. CtpoxoBble BeMUYMHEI B si3bIKe Python

59. [Tponienypsr B si361ke Python

60. Oynkiun B s3bike Python

[TpumepHBIe MpaKTUYCCKUE 3aJaHHS Ha DK3aMEHE

A3b1k mporpamMmmupoBanus Python

1. BblYMCIUTh ¥ BBIBECTH Ha JKpaH MOHHTOpPA B BUJIC TAONMIBI 3HAYCHHS (DYHKIMH, 33JaHHOU C
nomonibio psiaa Teitnopa, Ha uHTEpBane oT XHa4y A0 XKOH ¢ maroM dX ¥ TOYHOCTBIO €. Tabnuiy cHaOaUThH
3arojoBKOM U mrankoil. Kakmas crpoka TaOmuipl JOJDKHA COJEpXKaTh 3HAUCHHE AapryMEHTa, 3HAUYCHUE
(YHKIIUU ¥ KOJTMYECTBO MPOCYMMHUPOBAHHBIX YWICHOB psia

2. JlaHbI BE MAaTPHILbI OAHOTO MOPAIKAa M * n (M CTPOK X N CTOJIOIOB).

HanucaTs nporpammy ci0eHUsl, BBIMUTAHUS U TPAHCTIOHUPOBAHUS MaTPHULL.

1. CnoxeHue u BHIYUTaHUE:

2. TpancnonupoBaHue

3. Hamucate mporpammy Ha Python, koTopas mo BBeIEHHOMY 3HAYEHUIO apTyMEHTa BBIYUCISCT
3HaYeHUe (PYHKIINH, 3aJaHHON B BUe rpaduka.

I'mmepOonuvecknii KOCHHYC MOXKET OBITh OMHCaH (POPMYIIONA:

4. BeiBecTn Ha 3KpaH cpeacTBaMu maketa Tkinter B rpaduueckoMm pexume rpaduku ABYX (yHKIHI
Ha wHTEepBaie OT XHau 10 XkoH ¢ maroM dx. IlepBas ¢yHKIus 3agaHa ¢ moMoIIbiO psga Teitnmopa, ee
BBIUHCJICHHE JOJKHO BBITIOJMHATHCS C TOYHOCTBHIO €. 3HaueHHE mapameTpa b st BTopoil GyHKIUU BBOIUTCS
¢ K1aBHATyphl. [ padmku JOMKHBI OBITH IIIABHBIMU U PA3JIMYATHCS [IBETAMHU.

5. JlaHa 1enouyucieHHas NpSAMOyroyibHas wmatpuna. OmnpeneauTh KOJIMYECTBO CTOJIOIOB, He
COJIEpIKalINX HU OJTHOTO HYJIEBOTO 3JieMeHTa. llepecTamisisi CTPOKU 3aJaHHON MAaTpPHIIBI, PACIIOIIOKHUTh HX B
COOTBETCTBHH C POCTOM XapaKTEPUCTHK.

Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)



Tematuka pedepaTon

NN RO =

Hcropus A36IK0B IPOrpaMMHUPOBAHUS.

SI3bIK KOMIIBIOTEPA U YEIIOBEKA.

OOBEKTHO-OPUEHTUPOBAHHOE IPOIPAaMMHUPOBAHUE.
HenporueaypHasie cuctemMbl IpOrpaMMUPOBAHUS.
HckyccTBEHHBIN MHTEIUIEKT U JIOTHYECKOE MTPOTPaMMUPOBAHUE.
SI3bIKM MaHUMYJIUPOBAHUS JAHHBIMU B PEIISIIUOHHBIX MOJETISX.
MaxkponporpammupoBanue B cpene Microsoft OFFICE.
«BuzyansHoe» nporpammupoBanue. VISUAL BASIC, C, PROLOG.
Bce o DELPHI.

[TporpammupoBanne Ha HTML, JAVA.

N3parenbckas cucreMa TeX Kak cucreMa NporpaMMHPOBaHUS.
CoBpeMeHHbIe MapaJurMbl mporpaMmmupoBanus. Uto ganpiie?
Huxnayc Bupt. CtpykrypHoe nporpammupoBanue. Pascal u Modula.
UYrto mbl 3Haem o Fortran?

Hcropus s3bika beicuk.

SA3pik Accembiepa.

Anropurmuyeckui s3p1k Epiosa.

Bce o Logo-Mupax.

Hcropus nporpaMMupoBaHus B JULaX.

S3bik iporpammupoBanust ADA.

S3p1k porpammuposanus PL/1.

S3p1k mporpamMmmupoBanus Algol.

SA3b1x nporpammupoBanus Cu.

O ¢dupmax-pa3paboTyriKax CUCTEM TPOTrPAMMHUPOBAHHUS.

SA3piku nporpammupoBanus B CYB/I.

O cucreMax mporpaMMHUPOBAHHMS I YICOHBIX TICIICH.
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