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1. IlepedyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (P)OPMHPOBAHUS
B IIpoluecce 0OcBOeHUs 00pa3zoBaTebHON nporpamMmmsl (OII)

B pesynbrate uzyuenus npodeccuonanbHoro moayis 03.01 «MonenupoBanue u
aHajgu3 TMporpaMMHOro obOecreueHus’» (MpodheCCUOHANBHBIA UK  JUCLUILINH)
oOyuaromuecsi, B cootBerctBUM ¢ PI'OC CIIO mno cneumansuoctu 09.02.07
Nudopmarmonusle cUCTEMBl M MPOTrpaMMHUPOBAaHHE, NpPHKAa30oM MUHUCTEpPCTBA
oOpazoBanuss u Hayku P® ot 9 nekabps 2016 roma N 1547 (xBanmudukamus —
CHeUalIuCT MO0  HMHMOPMAUMOHHBIM  cHCTeMaM),  (OPMUPYIOT  ClEIyIOLIue
KOMIIETEHIMH, YKa3aHHbIE B Ta0JIHULIE:

Otanbl opMUPOBaHUS
Kon KOMIIETEHIINU B TIpoIIecce
HaumeHnoBanue KoMIeTeHIIUH
KOMITETCHIUU ocoenus Ol
(cemecTp)
OK 01 Bri6upath ciocoObl penienus 3a1ad npodeccuoHanbHON
e TETHHOCTH MIPUMEHUTETHHO K Pa3TUIHBIM 3
KOHTEKCTaM.
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPENCTBA MOWCKA, aHAIN3a
U MHTepHpeTauuu HuHbopManuu, U UHPOpPMalMOHHbIE 3
TEXHOJIOTMH JUIsl BBITIOJIHEHHUS 3aJ1a4  MTpo(decCHOHaIbHON
JIeSITEIbHOCTH.
OK 09 [Tons30BaThbesi mpodeccHoHaTBHON JOKYMEHTAlued Ha
rocy/1lapCTBEHHOM U MHOCTPAHHOM SI3bIKaX. 3
IIK 3.1 OcymecTBIATh PEBRIOMPOBAHKE POTPAMMHOTO KOJIa B
COOTBETCTBUU C TEXHUYECKOU TOKYMEHTAIIUEH 3
IIK 3.2 BrinoiHATE npouecc n3MEpeHUs: XapaKTepUCTHK
KOMITOHEHT MIPOrPaMMHOTO IIPOAYKTa JJIsl OTIpeAeTICHUS 3
COOTBETCTBUS 33JaHHBIM KPUTEPHUSIM.
TIK 3.3 [Ipou3BOIUTH UCCIEAOBAHUE CO3AAHHOTO
MIPOrpaMMHOTO KOJia C HCIIOJIb30BAHHEM
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX CPENCTB C 3
LEbI0 BBISBJICHUS] OIMIMOOK HOTKIOHEHUS OT
ITOpUTMA.
[IK 3.4 [IpoBOIUTH CpaBHUTENBHBIN aHAU3 MTPOrPAMMHBIX
MIPOJIYKTOB U CPENICTBPA3pabOTKH, C LIETBIO 3
BBISIBIICHHS] HAWJIYYIEro PELIeHUs! COTJacHO
KPUTEPUSIM, OIIPE/ICTICHHBIM TEXHUYECKUM 3aJaHUEM.




2. CueHapuM BbINOJHEHHS 32IaHUI

n/n

Twun 3aganus

[TocnenoBarenbHOCTD JEHCTBUN IIPU BBIIIOJIHEHUN
3aJaHus

1. 3apanus 3aKpbITOro0 THIA

11

3ajanue 3aKphITOrO TUIA HA
yCTaHOBJICHHE
MOCIIEIOBATEILHOCTH

1. BHUMaTensHO MPOYUTATh TEKCT 33JaHMS M TIOHATH, YTO
B KayeCTBE OTBETAa OXHUOAETCA I[OCJIEI0BATEIbHOCTh
3JICMEHTOB)

2. BHUMAaTENBHO MPOYUTATh MPEIIOKEHHBIC BAPUAHTHI
OTBETA)

3. Tloctpouth BepHyIO
NPE/TOKEHHBIX JIEMEHTOB)
4. 3anucath OyKBBI/IIUPPHI (B 3aBUCUIMOCTH OT 3aJaHUs)
BApUAHTOB OTBETAa B HYKHOW IMOCJIEIOBATEILHOCTH 0€3

npoOesioB U 3HaKOB IpenuHaHus (Hanpumep, bBA wnmmu
135).

IOCJIEA0BATCIIBHOCTD nus3

1.2

3agaHue 3aKphITOTO TUIA Ha
YCTaHOBJICHUE COOTBETCTBUS

1. BHUMaTenbHO MPOYNTATh TEKCT 3aJaHKS U TIOHATH, YTO
B Ka4eCTBE OTBETA 0’KHUIAFOTCS Maphbl SJIEMEHTOB)

2. BuHuMmarensHO mpoYMTaTh 00a CIUCKA: CIHCOK 1 -
BOIIPOCHI, YTBEPKACHUS, (PAKThI, IOHATUS U T.J.; CIUCOK
2 - YTBEPXKJICHUS, CBOWCTBA OOBEKTOB H T.JI.

3. ComocTaBuUTh 3JIEMEHTHI CIHCKa | C »JeMeHTaMHu
crucka 2, chopMHpOBaTh Maphl HJICMEHTOR)

4. 3anucaTh onapHo OYKBBI U UQPHI (B 3aBUCUMOCTH OT
3aJ[aHns) BapuaHToB oTBeTa (Hampumep, A-1 wmm b-4).

2. 3ajaHus OTKPBITOr0 TUIIA

2.1

3agaHue OTKPBITOTO THUIA C
KpaTKUM OTBETOM

1. BanMarensHO MPOYUTATh TEKCT 33JIaHUS U TTOHATH CYTh
BOITPOCA)

2. IIponymarb KpaTKUi OTBET.

3. 3amucarh OTBET B BHJE CJIOBA, CJIOBOCOYCTAHUS HJIU
quciA)

4. B cnydae pacueTHOM 3ajlauu, 3amMucaTh OTBET B BHUJIE
quCiIA)

2.2

3aI[aHI/Ie OTKPLITOI'O THIIA C
Pa3BCPHYTBIM OTBECTOM

1. BHUMAaTEnbHO MPOYUTATH TEKCT 33JJaHUS U TIOHSTH CYTh
BOITPOCA)

2. IlpotyMaTh JIOTUKY U TIOJTHOTY OTBETA)

3. 3ammcarth OTBET, WCIONB3YS YETKHE KOMIIAKTHBIE
bopMynUpPOBKH.

4. B cimydae pacyeTHOW 3ajayu, 3alucaTh PEIICHUE U
OTBET.

3. 3aganuss KOMOMHMPOBAHHOIO THIIA

3.1

3aganre KOMOWHHPOBAHHOTO
TUTIA C BBIOOPOM OJHOTO
BEPHOTO oTBeTa u3
MIPETI0KESHHBIX u
000CHOBaHMEM BBIOOpa

1. BHuMaTenpHO MpoYMTaTh TEKCT 33aJJaHUs U OHATh, YTO
B KauecTBe OTBETa OXHUAAETCS TOJBKO OJWH U3
NPEeJI0KEHHBIX BapaHTOB)

2. BHHMMaTenbHO NPOYUTATH MPEJUIOKEHHBIE BAPHAHTHI
OTBETA)

3. BeiOpaTh 01H OTBET, HanbOJIEe BEPHBIM.

4. 3amucath TOJBKO HOMEp (MM OYyKBY) BBIOpaHHOTO
BapHaHTa OTBETA)

5. 3ammcaTh apryMeHTHI,
0TBETA)

000CHOBBIBAIOIINE  BBHIOOP

3.2

3ananue KOMOMHUPOBAHHOTO
THUIA C BEIOOPOM HECKOJIBKHX

1. BHumarensHo IpoYnTaTh TCKCT 3aAaHU U IIOHATD, YTO
B Ka4dyCCTBC OTBECTa OXHNAACTCA HCECKOJIBKO nus3
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Ne Tun 3aanus [TocnenoBarenbHOCTD JEHCTBUN IIPU BBIIIOJIHEHUN
/i 3a/laHus
BEPHBIX OTBETOB U3 | IPEAJI0KEHHBIX BapHaHTOB)
MIPEITI0KEHHBIX v | 2. BHUMaTENbHO MPOYUTATH MPEIIOKCHHBIE BapUAHTHI
00ocHOBaHMEM BBIOOpA OTBETA)
3. BoiOpaTh HECKOJIBKO OTBETOB, Hau0O0JIee BEPHBIX.
4. 3anucaTh TOJBKO HOMepa (MM OYKBbI) BBIOpaHHBIX
BapHaHTOB OTBETA)
5. 3ammcaTh apryMeHTB, OOOCHOBBIBAIOIINE BHIOOP
oTBeT0B)
3. CucreMa olleHUBAHNS BHINIOJHEHH S 32IaHUH
Ne VYka3aHus 110 OLIEHUBAHUIO XapakTepucTruka
n/m MIPaBUIILHOCTH
OTBETa
1. 3aganus 3aKpbITOro THIIA

1.1 | 3agaHue 3aKpBHITOTO THUNA HA YCTAHOBJICHHE TOCIEIOBATEIBHOCTH «BEPHOY /
CUHTACTCS BEPHBIM, ecIIH MIPaBUIIBHO yKa3aHa BCSI KHEBEPHOY»
MOCJIEI0BATEILHOCTD U (p.

1.2 | 3agaHue 3aKpBITOTO THITA HA YCTAaHOBIICHHE COOTBETCTBUS CUHUTACTCS «BEPHOY /
BEPHBIM, €CJIM TPABIJIBHO YCTAaHOBIICHBI BCE COOTBETCTBHUS (TIO3UIHH KHEBEPHOY
13 OJJHOTO CTOJIOIIa BEPHO COMOCTABJIEHbI C MO3ULHUSMU JPYroro).

2. 3ajaHus OTKPBITOr0 TUIIA

2.1 | 3amaHre OTKPBITOTO THMA C KPAaTKUM OTBETOM OIICHUBACTCS IIO «BEpHOY /
cinenyomuM Kputepusm: 1) IlpaBunbHOCTH OTBeTa (OTCYTCTBHUE «HEBEPHO»
(haKTHYEeCKMX W TpaMMaTHYeCKHX OmuookK). 2). ComocTaBUMOCTh C
STAJIOHHBIM OTBETOM B CJIy4ae pacyeTHOM 3aJauu.

2.2 | BagaHue OTKPBITOrO THUIIA C Pa3BEPHYTHIM OTBETOM OILICHMBAETCS IO «BEpHOY /
cienyomuM KputepusMm. 1) IlpaBunbHOCT, OTBeTa (OTCYTCTBHE «HEBEPHO»
(daktraeckux ommbok). 2) IlomHoTa OTBeTa (packphiTHE OO0BEMa
HCIIONB3YeMbIX TMOHATHH). 3) (OOOCHOBAaHHOCTH OTBETa (HAJIWYUE
aprymentoB). 4) Jloruka wu310XeHUs oTBeTa  (IpaMoOTHas
MOCJIEIOBATEFHOCTD U3JIaraeMoro matepuania). 5. ConocTaBUMOCTh €
STAJIOHHBIM OTBETOM.

3. 3ajaHusi KOMOMHMPOBAHHOIO TUIIA

3.1 | Baganne KOMOWHUPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO «BEpHO» /
OTBETAa U3 MPEATOKEHHBIX C 000CHOBAHHEM BHIOOpA OTBETA CUUTAETCS «HEBEPHO»
BEpHBIM, €CIIM NPaBUIBHO yka3aHa mudpa (OykBa) M NPUBEACHBI
KOPPEKTHBIE apryMEHTHI, UCTIOJb3YEeMbI€ IIPU BEIOOPE OTBETA

3.2 | Baganue KOMOMHHPOBAHHOTO THMA C BBIOOPOM  HECKOJIBKUX «BEpHOY /
BApUAHTOB OTBETa M3 NPEIIOKEHHBIX C OOOCHOBaHHEM BBIOOpA «HEBEPHO»

OTBETOB CUUTAETCA BEPHBIM, €CIM MPABWIbHO YyKa3aHbl LUPHI
(OykBBI) U MpHUBENICHBI KOPPEKTHBIE apryMEHThI, UCIIOJIb3yEMbIE MPHU
BbIOOpPE OTBETA)

4. OnucaHue AOIMOJTHUTEC/JIbHBIX MATECPHUAJIOB U OﬁOpYIlOBaHPIH,
HGOﬁXOIlI/IMLlX AJIfA BBINIOJTHCHUA 3az1aHm71

JI71s1 BBIMIOJIHEHUS 3aJJaHUI HE JIOTIOJHUTENIbHBIE MaTepHalibl U 00OPYAOBaHHE.




5. 3apanus 119 MpoBepPKH YPOBHS C)OPMHUPOBAHHOCTH KOMIIETCHIMH ¢ YKa3aHUEM THUIIA 3aJaHUM
(c KII0YaMH K OLIEHUBAHUIO 32]aHUM)

Howmep
DopMyJIUPOBKA 3aJaHUS Tun 3aganus Kirou x onieHuBaHu1IO 3a1aHUsA
3aJaHHS
3 cemecTp
OK 1 BeiOupathb cnoco0bl penienns 3a1a4 npogeccuoHATbHOM AesITeJIbHOCTH NPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM

1 Ilpouumatime mexcm u ycmaunogume 3amanue 3akpeitoro | 2413
nocneoosamenvHocmy. 3anuwiume THUIIa Ha
COOmMBemcmayIouy10 noc1e008amenbHOCmb Yupp yCTaHOBIICHHE
cleea Hanpago: MIOCTIeIOBATEITHLHOCTH
[IpounTaiiTe TEKCT M YCTAHOBUTE NOCIIEIOBATEIBHOCTb
COCTOSIHUMH (paiiia mpu paboTe ¢ CUCTEMOUN KOHTPOJISI
Bepcuid Git OT MOMEHTa CO3aHus 0 MyOIUKaIuK B
YAaJECHHOM PENO3UTOPUU. 3alHUIINUTE
COOTBETCTBYIOIYIO MOCIIEI0BATEIBHOCTh UMD ciieBa
HaIpaBo:
1) Committed (3aukcupoBaH B IOKaIbHOM
PEMO3UTOPHH)
2)
3) Modified (M3meneH, HO He H00aBIIEH B HHIEKC)
4) Pushed (OtmnpaBieH B yIaJeHHbIH PEO3UTOPHIA)
5) Staged ([lo6aBiieH B HHIAEKC/00IaCTh
MTOJITOTOBJICHHBIX (haiiJIOB)

2 IIpouumarime mexcm u ycmanosume coomeemcmeue: 3ananue 3akpbiToro | A-2

TUTIA Ha b-1

YCcTaHOBHUTE COOTBETCTBUE MEX/TY MOJIEIIBIO BETBIICHUS yCTaHOBJICHHE B-3
B Git 1 e€ KII04YeBON XapaKTepUCTUKOM. COOTBETCTBUS
A) GitFlow
b) GitHub Flow
B) Trunk-Based Development




Howmep

- DopMyJIUPOBKA 3aJaHUS Tum 3aganusa Kirou k oieHuBaHUIO 3aJaHUS

1) IIpocras mMozenb, ocHoBanHas Ha Pull Requests u
KOPOTKOKUBYIIHX feature-BeTkax. [Iporpamma,
BBITIOJTHSIONIASICSA B JOHOBOM pexkume 06e3 uHtepdeiica
2) Ucnonb3yer nmonroxkuBymue Betku develop wu
master, a TaK)Xe BcloMorareiabHble release/ u
hotfix/.llentpanbuass  wacte OC,  ympaistomas
pecypcamu

3) Bce pa3paboTYMKd KOMMHUTST B OJIHY TJIABHYIO
BeTKY (main/trunk), ricionb3ys kopotkue lived-BeTkH.

3 Ilpouumatime mexcm, 6vibepume O0O0UH NPABUTLHBLU 3aganue 3
gapuanm  omeema U  3anuwiume  ap2ymeHmuvl, | KOMOWHHUPOBAHHOTO
000CHO8bIBAIOWUE BLIOOD OMBEMA: THIIa ¢ BEIOOpOM PazpaboTumk (IIporpaMMHCT) — 3TO CHCIUAIIACT, KOTOPBIHA
OJIHOTO BEPHOTO 3aHUMAETCS HEMOCPEICTBEHHO HAMMCAHUEM HCXOJIHOTO
OTBETA U3 KOJla, CO3JaHHEM AapXUTEKTYpbl M JIOTHKH MPOTPAMMHOIO
Ko Tako# pa3paboT4uK (MporpamMmucT)? NPEITOKEHHBIX U obOecnieueHus.
. 000CHOBaHHEM
1) Cnenmanuct, KOTOPBIN TECTUPYET TOTOBOE BHIGOpa
MIPOrpaMMHOE OOecrieyeHre U UIIET B HEM OLINOKHU.
2) CoTpyTHUK, KOTOPBIN MPOEKTUPYET TU3ANH
UHTEP(ENCcOB U PUCYET MAKETHI CAUTOB.
3) Cneunanuct, KOTOPBINA MUIIET KO, CO37aBast
QITOPUTMBI U JIOTUKY PabOTHI IPOTPaMM.
4) YenoBek, KOTOPBII HACTPAUBAET CEPBEPHI U
obecrnieunBaeT 0€30MaCHOCTh CETH.
4 [TpounTaiiTe TEKCT M 3alUITUTE OTBET B BHJC TEPMHHA: | 3amaHus OTKpbIToro | JlokanmsHO — Qit commit, Ha ymanéHHbI cepBep — (it
THIIa C KPAaTKUM push.
Kakwue nBe ocHoBHEIE onepanuu B Git TO3BOJISIOT OTBETOM

«COXPaHHUTh» U3MEHEHHUS: OJIHa — JIOKAJIbHO, Apyras
— Ha yAaJIEHHOM cepBepe?




Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

5

Ilpoyumarime mexcm u 3anuwiume Pa3zeepHyMubliL

000CHOBAHHDLI OMBEM.:

3alaHue OTKPBHITOTO
THUIIA C Pa3BEPHYTHIM

[TpeoOpa3zoBanue MaIIMHHOTO KoJa (bunapnoro
UCTIOJTHSAEMOTO (paiiyia) B YNTAEMBI aCCEMOJICPHBIN KOJI JJIs

OTBETOM MOCJIEYIOUIET0 aHaJIu3a JIOTUKU IPOrPaMMBI.
Uto sBISETCS OCHOBHOM II€JIbIO TM3acCEMOIMPOBAHUS [TosicHenue: OTO MepBbIM KIIOUYEBOM MIar, MO3BOJISIFOIIMNA
B IIpoIiecce 0OPaTHOTO POEKTUPOBAHKS? HOHSTh CTPYKTYPY IPOrPaMMBbI IPU OTCYTCTBHH UCXOJIHOTO
KOJa.
3 cemecTp

OK 02 Hcnosb30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, AHAJIM3A U MHTepnpeTaunu MHGopManum, 1 HHPOpPMALMOHHbIE TEXHOJIOT UM IS
BbINOJIHEHH 32/1a4 NPOo(deccCHOHAILHOM eI TeJIbHOCTH.

6

Ilpouyumaume mexcm u ycmanogume
nocneoosamenvHocmy. 3anuwiume
COOmMBemcmayouyI0 noc1e008amelbHOCHb Yudp
cleea Hanpago:

PacnososxuTe 3TaIs CpaBHUTECJIILHOI'O aHaJin3a B
IIpaBHUJIBHOM IIOPAIKE:

1) IlpencraBnenue pe3yabTatoB (0TUET, TAOIUIIA,
PEKOMEH1a1Hsl )

2) COop u OlIeHKa JIaHHBIX 110 KKIOMY IPOJAYKTY

3) Beibop kputepueB cpaBHeHus ((PyHKIIMH, [IEHA,
MTOJICPKKA)

4) Onpenenenue 1emeil ananu3a (3a4eM cpaBHUBaeM?)

3agaHue 3aKphITOTO
THUIIA HA
YCTaHOBJICHUE
MOCJIEAOBATENHLHOCTH

4321




Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

7

Hpoqumadme meKkcm u ycmaHhoesume coonmeemcecmeue.

YcTaHOBHUTE COOTBETCTBUE MEKIY XapaKTEPUCTUKOM
Opay3epa 1 HHCTPYMEHTOM/METOOM €€ IPOBEPKHU

A) Tlpon3BoaUTENHHOCTD
b) besonacHocThb
B) CoBmecTtumocTh

1) [IpoBepka HaIMYKS U YACTOTHI OOHOBIICHHM, PEXKHMA
n3oJsmH npoiieccoB (Sandbox), cickoB
ysizsumocteit (CVE)

2) Ucnonb3oBanue BcrpoeHHbIx DevTools (Bkimaaka
Network, Lighthouse) nnu cnenuamM3upoBaHHBIX
o6erumapkoB (Speedometer).IIpoBepka Hamu4us 1
4acTOThI OOHOBJICHH, PeKUMa U30JIALUN TPOIECCOB
(Sandbox), cniuckoB yszsumocteit (CVE).

3) TectupoBaHue OTOOPaKCHHUS HA caliTax-
«akBapuymax» (Harmpumep, CanlUse) ninu Ha
BHYTPEHHUX KOPHOPATUBHBIX MOPTaJIaX.

3alaHuE 3aKPBITOTO
THUIIAa Ha
yCTaHOBJICHHE
COOTBECTCTBHA

A-2

b-1

B-3

Ilpouumatime mekcm, 6vibepume 6ce NPAGUIbHBLIE
8apuanmvl  Omeemo8 U 3anumume  aApeyMeHmbl,
obocHo8bIBaIOUfUE 8bIO0OD OMBEMA.:

Kakne HHCTPYMCHTBI 1 MCTObI OTHOCATCA K THUIIOBBIM
CpeACTBaM aHajin3a MMporpaMMHBIX HpOeKTOB?

1) Cratuyeckuii ananuzatop koa (SonarQube)
2) Code review («IIpUCTaIbHBIN B3TJISI»)

3) Cucrema xoutposst Bepcuii (Git)

4) Inarpamma ["anra

5) Ipodumuposmuk (VisualVM)

6) A/B-TecTpoBaHuE KHOTIOK

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

1,23 45

O06ocHoBaHmne: ABTOMaTHYECKasi IpoBepKa kojaa 6e3
3arycka (CTaTUYEeCKH aHaIu3).

Pyunas mpoBepka koja 9KcrepToM (IKCHEPTHBIN aHaIH3).
AHanu3 UCTOpUM U3MEHEHUH, MOUCK omunoboK (git blame).
AHanu3 CpoKOB, 3TAaroOB ¥ 3aBUCUMOCTEH (IIPOEKTHBIH
aHaJu3).

AHanu3 Npou3BOAUTEIBHOCTH 3aIYIIEHHOTO MPUII0KEHUS
(TMHAMHMYECKHH aHaIIn3).




Howmep
- DopMyJIUPOBKA 3aJaHUS Tun 3ananus Kirou x onieHuBaHu10 3a1aHusA

9 Ilpouumaiime mexcm u s3anuwiume omeem 6 e6ude | 3amanus otkpeitoro | GDB  (GNU  Debugger), uWHTerpupoBaHHBIA  depe3

mepMuHa: THUIIA C KPATKUM untepdetic Eclipse
OTBETOM

Morrnslii oTiiaguuk, nocrasisieMblit ¢ Eclipse CDT,
SIBJISIETCS] CTAHAAPTOM Jie-(aKTo I OTIaAKH
HaTuBHBIX C/C++ npunoxenuii B Linux

10 Ilpouumatime mexcm u 3anuwume pazeepHymolil | 3agaHue OTKpbITOTO | Jmst BeisBIeHust nHbEKIUN (SQL, koMaHTHOWM CTPOKN)
000CHOBAHHbBII OMEem: THUIIA C PA3BEPHYTHIM | U YSI3BUMOCTEH, CBI3aHHBIX C HEKOPPEKTHON 00pabOTKOM

OTBETOM MOJIH30BaTEIHLCKOTO BBOJIA, TAK KAK OH OTCIIC)KUBALT, KaK
J71s1 BBISIBJICHUST KaKOTO KJlacca ysa3BUMOCTEH 0COOEHHO HEMPOBEPEHHBIEC JAHHBIC MPOXO AT Yepe3 MPOTrpaMMmy.
MOJIC3€H CTATUYECKUN aHAIN3 MOTOKOB AaHHBIX (Data
Flow Analysis)?
3 cemecTp
OK 09 IToab30BaTHCA MPO(hecCHOHATIBLHOI T0OKYMeHTallMeld Ha rocyIapCTBEHHOM M HHOCTPAHHOM SI3bIKAX.

11 IIpouumatime mexcm u ycmaunosume 3amanue 3akpeiToro | 4132
nocneoosamenvHocmy. 3anuwuiume TUIA Ha
COOmMBemcmayouyo nocie008amebHOCHb Yupp yCTaHOBJICHHE
clleea Hanpago: MOCIIEZI0BATEILHOCTH

ITocTaBbTE B IMpaBUJIbHOM IIOPAAKE O3Tallbl 06paTH01"0
IMPOCKTUPOBAHUSA ITPOCTOTO AJITOPUTMA, HAYHNHAA C
T'OTOBOI'O UCITIOJIHACMOTIO (bafma:

1) lokyMeHTHpOBaHHE/CO3/1aHUE TICEBIOKO/IA.
2)BoccTaHoBieHue JOTUKH (aHAJIN3 YIPABIISIOMNUX
KOHCTPYKIIUH)

3)Ananu3 rpada BbI30BOB (DyHKIUH
4)luzacceMbiupoBaHue

10




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3aJaHus
12 IIpouumatime mexcm u ycmanosume coomeemcmaue. 3amanue 3akpeiToro | A - 2
THIA Ha b-1

YCcTaHOBUTE COOTBETCTBUE MEXK/Yy TUIIOM aHAU3a U yCTaHOBIICHHE B-3
TUTTAYHBIM UHCTPYMEHTOM: COOTBETCTBUS
A) Valgrind, GDB
b) SonarQube, Pylint
B) SourceMonitor, Understand
1) Cratndeckuii aHaIU3 KOJIa
2) Iunamudeckuii aHamu3 (poGUIMpoBaHue MaMSITH)
3) U3mepenue MeTpuK (CII0KHOCTH, 3alleTICHUE)

13 Ilpouumatime mexcm, 6vibepume 0OUH NPABUTLHBLU 3amanue 3
gapuanm  omeema U  3anuwiume  ap2yMeHmuvl, | KOMOWHHUPOBAHHOTO
000CHO8bIBAIOWUE BLIOOD OMBEMA: THUIIA C BBIOOPOM Oo6ocHoBanue:

Yto TaKoe «MEXaHU3M pre-commit hook» B KOHTEKCTE
KOHTPOJIsI BHCCCHUA W3MCHEHHH B KO,Z[?

1) CnenumanbHasi BEeTKa B PEIIO3UTOPHH,
npenHa3HayeHHas a7 GUKCAIuU 3aBEePIIEHHBIX
3a/1a4 repej CIUSHUEM B main.

2) ABTOMATHYECKUN CKPHIIT, BBIMOJIHIEMbIN Ha
cepBepe HENPEPHIBHON MHTETPALIUU [TOCIIE
OTITPAaBKU MU3MEHEHUM B YIAJIIEHHBIN PENO3UTOPU.

3) KimueHTCKHiA CKPUMIT, 3aIlyCKaeMbIil JIOKaIbHO Mepest
CO3/IaHMEM KOMMHUTA JUJISl IPOBEPKU KOJA Ha
COOTBETCTBUE CTAHIAPTAM, 3aIyCKa TECTOB WJIU
(hopMaTUpOBaHHUS.

4) IHCTpYMEHT JJIsl BU3YaJIbHOTO CPaBHEHUS
W3MEHEHUN B KOJE NEPE] OTIPABKON HA PEBBIO
KOJIJIETE.

OJTHOTO BEPHOTO
OTBETA U3
PEUIOKEHHBIX H
000CHOBaHHEM
BBIOOpA

Pre-commit hook — 3T0 KiMeHTCKHIA (JIOKAIBHBIN) CKPUIIT
Git, KOTOPBI BBIMOJHICTCS ABTOMATHYCCKH A0 (DUKCALUU
koMMuTa. OH TIO3BOJIAET Pa3pabOTUMKY HA CBOCH MalllnHE
MPOBEPHUTHh KOJ (JIMHTEp, TecThl, (opMaTUpOBaHUE) U
IPEIOTBPATUTH KOMMHUT, €CJIH ITPOBEPKA HE MpoiiiecHa.

11




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3a/laHus
14 Ilpouumatime mexcm u 3anuwume omeem 6 6ude | 3amgaHus oTKpeiToro | Iloamepikka BUIEOKOJIEKOB M KOHTEHHEPOB (Hampumep,
mepmuHa: THIIA C KPATKUM H.264, AV1, VP9 B konteitnepe MP4 nnu MKV).
OTBETOM
Kako# TexHM4eCKUil KpUTEPUM CpaBHEHUS BUJIEO-
IJIEEpOB HAMPSAMYIO BIMSIET Ha BO3MOKHOCTh
BOCIIPOM3BEICHUS] KOHKPETHOTO (haiima?
15 Ipouumaiime mexkcm u 3anuwiume pazeéepHymolil | 3aJaHUe OTKPBITOro | Pre-commit xyku paboTaroT JIOKaIbHO U MOTYT OBITh
000CHOBAHHDBIIL OMBEM.: THIIA C Pa3BEPHYTHIM | IPOMTHOPHPOBAHKI (git commit --n0-verify),
OTBETOM a CEpBEPHBIE MTPOBEPKU SBIIIOTCS MPUHYAUTEIbHBIMA U HE
B 4ém xmodesoe lgasnnqne(Memny Ba%mauneﬁ Kona T03BOJISIIOT 3aIyLINTh KOJI, HE MPOIIE NI TpeOoBaH s
Ha CTOpOHE pa3paboTyuka (pre-commit) ¥ Ha CTOPOHE
cepBepI; (prtzregeive / CI)? b P (THTCPH, TECTS).
3 cemecTp
IIK 3.1 OcymecTBJISTH PeBbIOMPOBAHKE NMPOrPAMMHOI0 K0/J1a B COOTBETCTBHH € TEXHUYECKOI IOKyYMEHTauuel
16 Ilpouumatime mexcm u ycmaunogume 3amanue 3akpeiToro | 425316

nocneoosamenvHocmy. 3anuwuume
COOmMBemcmayouy0 noc1e0o08amelbHOCb Yupp
cleea Hanpago:

Pacrnionoxwure B paBUIIbHOM MOCIIEIOBATEIBHOCTH
ATaIlbl BHEPEHUS HOBOT'O MEXaHH3Ma KOHTPOJIS
W3MEHEHH B KOJI (HarpuMep, 00s3aTeIbHOTO PEBBIO
yepes Pull Request) B cymiecTByromel KoMaHe:

1)ABTOMaTH3aIMs TPOBEPOK (JIUHTEPHI, TeCThI B CI)
2)Popmanu3zanys MpaBuil U CO3AaHUE YEK-JIUCTOB
3) IIpoOHBIii 3amycK Ha OJAHOM IIPOEKTE U cOOP
oOpaTHOH CBS3H

4) Beibop uncrpymenra (GitHub, Gerrit, etc.)

5) OOyuenne kKoMaH/bl U IOKyMEHTAlMs poliecca
6) IlonHomacmTaOHOE BHEIPEHUE U ayTUT

THUIIA HA
YCTaAHOBJICHHUC
IIOCJIC€10BATCIIBHOCTH

12




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3aJlaHus
17 IIpouumatime mexcm u ycmanosume coomeemcmaue. 3ananue 3akpeiToro | A-4
TUTIA HA b-3
Y CTaHOBHUTE COOTBETCTBUE MEKY ITAIIOM pa3pabOTKu YCTaHOBJICHHE B-5
Y TUIIMYHBIM HHCTPYMEHTOM aBTOMATHYECKOTO COOTBETCTBUS r-1

PEBBIO/TIPOBEPKH KOJ1a, KOTOPBIN Ha 3TOM 3Tame
MIPUMEHSIETCS

A) Hanucanue kozna (B IDE)

b) JlokanbHbIH KOMMHT

B) Ornpaska m3menenuii (Push)
I') Coznanue Pull Request

) Cusiaue (Merge)

1)Crarnyeckuii ananmuzarop B CI/CD (mampumep,
SonarQube, Checkstyle).

2) Ipenporeccop/hopmarrep KoJia (Hampumep,
Prettier, clang-format).

3)Git pre-commit Xyk (HampuMmep, 3aImycK JHHTEpa
WJIU UNit-TecToB).

4)Berpoennsiit tuatep IDE (moacserka ommbok, code
completion).

5)ITnardopma mis pesoio (GitHub/GitLab PR, Gerrit)
¢ unrerpanueit CI.

13




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3aJaHus
18 Ilpouumatime mexcm, 6vlbepume 6ce NPAGUIbHbBIE 3amanus 3
gapuanmvl  OMeemo8 U  3anuuume  aAp2yMeHmuvl, | KOMOWHHUPOBAHHOTO
0060CHO8bIBAIOWUE 8bIOOP OMBEMA.: THUIA C BEIOOPOM O6ocHoBanme.  J[uHamMuueckuid  aHAIM3  —  9TO
HECKOJIBKUX BEPHBIX | UCCIICIOBAaHUE NPOTPaMMBI BO BpeMs €€ BBITIOJHEHUS. B
UTo Takoe «TMHAMUYECKHI aHAIU3 KOJ]a» B KOHTEKCTE OTBETOB M3 OTIIMYME OT CTAaTUYECKOTO aHaium3a, OH TpeOyeT 3amycka
METOJIOB UCCJIEIOBAHUS MPOTPAMMHOT0 00eCTICUeHUsI? MPEUI0KEHHBIX U KOJIa " MO3BOJISIET 00OHapy>XKUBaTh OIIUOKH,
000CHOBaHHEM MPOSIBIISIIOIIMECST TOJIBKO B paHTaliMe (IeJeHHe Ha HOJIb,
1) Merox wcciejOBaHUSI HCXOJHOTO Koja 0e3 ero BBIOOpA YTEUKH NaMsTH, TOHKU JaHHBIX).
BBITIOJTHEHUS, OCHOBAHHBIM Ha CHHTAKCHYECKOM U
CEeMaHTHYECKOM aHAIIN3e.
2) [Tporecc aBTOMATHYECKOW MPOBEPKH CTHIISA KOJa U
COOTBETCTBUS CTaHAAPTaM O(OpPMIICHHUS.
3)Merox ananM3a MPOrpaMMbl, BBITOJHACMBIA B
nporecce €€ paboTHl C MENBIO0 BBISBICHHS OIIMOOK
BPEMEHU BBIMOJIHEHUS, YT€UEK MAMSITH U Y3KUX MECT
MIPOU3BOIUTEIBHOCTH.
4)Pyynass mpoBepka Kojaa pa3pabdOTYMKaMU IS
BBISIBJICHHUSI JIOTHYECKMX OLIMOOK U yIy4IICHHS
YUTAEMOCTH.
19 Ipouumatime mexcm u 3anuwume omeem 6 6ude | 3amaHust OTKpbIToro | Anammszarop koaa (Code Analysis) u «BeICTpbIe AeHCTBHUS»
mepMuna: THIIA ¢ KPATKHM (Quick Actions) ¢ pedakTOpuHramMH, JAOCTYIIHBIC IO
OTBETOM JaMIIOYKe WM OTBEPTKE B PEIAKTOPE.
Berpoennas ¢ynkius Visual Studio mo3BossieT
OBICTPO OLIEHUTH U YIYULIUTh «IUCTOTY» KO/
MIPOEKTa, MOKa3bIBask MHAUKATOPHI U Mpeasiaras
WCIIPaBJICHUS
20 IIpouumarime mexcm u 3anuwume pazeepHymuiil | 3alaHUE OTKPHITOIO

000CHOBAHHBIU OMEEMm.:

Hoquy IIpU CPABHCHUU XAPAKTCPUCTUK KOJa

(MeTpHK), HOJTYYEHHBIX B Pa3HBIX CpeJax

THUIIA C Pa3BEPHYTHIM
OTBETOM

HOTOMy YTO pasHbIC UHCTPYMCHTEI MOT'YT UCIIOJIb30BATh
Ppa3JInYHbIC AJITOPUTMBI IOACYCTA (HaanMep, qTo

CUHUTACTCA CTpOKOI>'I Koda — HyCTaH? C KOMMCHTapI/ICM?),

14




Howmep
DopMyJIUPOBKA 3aJaHUS Tun 3ananus Kirou x onieHuBaHu10 3a1aHusA
3a/laHus
nporpammupoBanus (IDE) unu pazueiMu aHAJTM3UPOBATH pa3HbIC 3TAlbl COOPKH (MCXOIHBIN KO/,
MHCTPYMEHTAMM, BaKHO YUYUTHIBaTh KOHTEKCT U IPeNpoIeCCHPOBAHHBIN, 0alT-KOA) M UMETh OTIUYHBIC
METO/I0JIOTHIO U3MepeHus? HaOOPBI MPAaBWJI AJIsl pacyeTa ciIoKHOCTH. CpaBHEHHE
«CBIPBIX» uncen 0e3 MOHUMaHUS METOAUKH MOXKET
IIPUBECTH K HEKOPPEKTHBIM BhIBOJIaM O KauecTBe. BaxkHo
CpaBHUBATh METPUKHU, TIOJYYEHHBIE OJTHUM U TEM K€
UHCTPYMEHTOM C OJIMHAKOBBIMHU HACTPONKaMH, WK AeNaTh
MOTPaBKYy Ha METOJOJIOTHIO.
3 cemecTp
IIK 3.2 BpInoHATH Npouecc M3MepeHns XapaKTepUCTHK KOMIIOHEHT IPOrPaMMHOI0 MPOAYKTA LISl ONpe/ieJIeHUsI COOTBETCTBHSA 3a/IaHHBIM
KpHUTEepHUIM.
21 IIpouumatime mexcm u ycmaunogume 3amanue 3akpeiToro | 423615
nocnedosamenbHoCmy. 3anuuiume TUIIA HA
COOMBEMCmMaEYIouyIo NOC1e008aMENbHOCIb YUPDD YCTaHOBJICHHE
cleea Hanpaeo: IIOCJIEZIOBATEILHOCTH

Pacrnionoxxurte B MpaBUIIbHOM MOCIEI0BATENLHOCTH
3Tanbl HACTPOIKK AocTyna K Git-perno3uTopuro Ha
Linux-cepBepe Juist OpraHu3aiyy npoiecca
PEBBIOUPOBAHUS ¢ 00s3aTENLHOM MPOBEPKOH KO/Ia
nepes CIMIHUEM B OCHOBHYIO BETKY:

1)Hactpoiika pre-receive Xyka Ha cepBepe Ui
npoBepku GPG-noanuceit kommutoB u 3amycka Cl-
TECTOB

2)Co3nanue bare-perno3uTopus Ha cepBepe
HACTpo#Ka mpas goctyna yepe3 SSH-kmroun

15




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3a/laHus
3)Omnpenenenue poaeBoit MoieIu (aAMUHUCTPATOP,
pa3paboTUHK, PEIIEH3EHT) U CO3aHne
COOTBETCTBYIOIIUX rpym B Linux
4) YcranoBka Git 1 HEOOXOIMMBIX YTHIUT (git-COre,
openssh-server) Ha cepsep
5) Hacrpoiika post-receive xyka uist OTIIPaBKA
yBeoMJIeHUH perieH3zeHTam o HoBoM Pull Request
6) Kouduryparus Git-KIHEeHTOB pa3pabOTUNKOB
(user.email, GPG-kiroum)
22 Ilpouumavume mexcm u ycmanogume coomeemcmaeue: 3amanue 3akpeiToro | A-3
TUIIA Ha b-4
YcTaHOBHUTE COOTBETCTBUE MEKIY KOMAHION U €€ yCTaHOBJICHHE B-1
JIIEUCTBUEM: COOTBETCTBUS r-2
-5
A) SSH-xmroun E-6

b) I'pynmer Linux

B) Pre-receive hook
I') GPG-moamucek

JT) Umask/ACL

E) Post-receive hook

1)OcHoBa ayrentudukanuu B Git over SSH.
[To3BonsieT uaeHTU(HUIMPOBATH MOJIb30BATENS O€3
apoJIs.

2)TpaauuMoHHbIH criocod pa3rpaHuYeHus NpaB B
Linux: no6aBieHue moap30Batens B rpymnimy git-
developers maér mpaBo Ha 3amuCh.

3) Bemosasiercst 10 oOHOBIIeHMsI cCchUTOK. MoxkeT

16




Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

OTKJIOHWTB ITYILI, €CJIM HE IIPOWJICHBI IIPOBEPKH.

4) IoaTBep K aaeT, YT0 KOMMHUT CO3aH HMEHHO DTHM
pa3paboTIMKOM U He ObLT U3MEHEH.

5) OmpenensiroT nmpaBa Ha HOBEIC (aitnbl; ACL maét
OoJiee THOKHME pa3pelnieHus, yeM kiaccuueckue chmod.
6) Bemmostasiercst [TIOCJIE oOHOBAeHHS cchlIoK. He
BJIMACT HaA MPUHATUE KOJIA, HO aBTOMATU3HUPYET
MOCJICTYIOIINE IEUCTBUSL.

23

Ilpouumatime mexcm, 6vibepume O0O0UH NPABUTLHBLU
gapuanm  omeema U  3anuwiume  Ap2yMeHmbl,
obocHogvlBaOUjUE 8bIO0OD OMEema.:

UTo siBiIsIETCS] KOHEYHOM 1eJ1bI0 00paTHOTO
MMPOEKTUPOBAHUS AJTOPUTMA M3 UCTIOJIHsIeMOTo (aitna?

1) TlonyueHre TOYHOM KOMMMK UCXOTHOTO KOJIa Ha
sI3bIKE BBICOKOTO ypoBHs (C++, Python u 1.11.),
UJCHTUYHOW OPUTHHAIBHOMY.

2) BoccranoBieHue JOTUKA pabOThI IPOTPaMMBbI U
npeacrasicHue e€ B popMe, MOHIATHOM YETIOBEKY
(TIceBIOKO I, OJIOK-CXeMa, CTPYKTYpUPOBaHHOE
OIIMCaHHME).

3) luzaccembnupoBanue (aiijaa 10 MOJHOIO JIUCTHHIA
BCEX MHCTPYKIIUH MpoIieccopa.

4) N3BiieueHue BCeX CTPOKOBBIX KOHCTAHT U PECYPCOB
(n300paskeHus, UKOHKH, 3BYKH) U3 OMHAPHOTO
daiina.

3aganue
KOMOMHHPOBaHHOTO
THTIa ¢ BEIOOpOM
OJIHOTO BEPHOTO
OTBETA U3
MPEIOKEHHBIX U
000CHOBaHHEM
BBIOOpA

Oo0ocHoBaHue:

OOpaTHO€ TIPOEKTUPOBAHHE AJITOPUTMA HE CTABUT IIEJIBIO
BOCCTaHOBJICHUE MCXOHOI0 KO0JAa (3TO JCKOMITWIISIHS, H
OHAa YacTO HEBO3MOXKHA WM JaéT TPYJHOYHUTAEMBIH
pesynbtaT). KoHewHas 1einh — MOHMMAaHHWe AJIrOPHTMA:
KaK IporpaMma pa0OoTaeT, Kakue pelIeHUs MpUHHMACT,
Kakue JTaHHBIE oOpabaThIBaeT u B Kakou
[IOCJIE€I0BATEILHOCTH.

24

Hpoqumadme mekcm U 3anuwiume omeem 6 8uUoe
mepmuHa.

Mexanusm Git Mo3BOJISAIOMINN YOS TUTHCS, YTO KOMMUT
He ObIT I3MEHEH MOCIIe CO3/IaHMsl, U €T0 aBTOP

3a,I[aHI/I$I OTKPBITOT'O
TUIIa C KPAaTKUM
OTBCTOM

[ludppoBas moanuch kKoMMmMuTa c Hcnosb3oBanueM GPG
(GNU Privacy Guard). [Toanuce IIPOBEPSIET
KPHUITOTpapUUIecKyro XelI-CyMMY KOMMHTA u
yJIOCTOBEPSET aBTOPCTBO

17




Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

25

Ilpoyumarime mexcm u 3anuwiume Pa3zeepHyMubliL
000CHOBAHHDBIIL OMBEM.:

3alaHue OTKPBHITOTO
THUIIA C Pa3BEPHYTHIM

H3mepsieT konM4ecTBO JIMHENHO HE3aBUCHMBIX IIyTEH B
rpade nmoToka ynpasneHus pyHkun. Beicokoe 3HaueHne

OTBETOM (006b1yHO >10) CUTHATM3UPYET O YPE3MEPHOU CIOKHOCTH,
Yro m3mepsier nukioMaTryeckas cioxuocts (McCabe) 4TO 3aTPyIAHAECT TECTUPOBAHUE, IOHUMAHUE U IIOAIEPIKKY
MeTo/1a/(PYHKIIMU U 0 YEM MpeayNnpexaaeT €€ BhICOKOE KoJa.
3HaueHue?
3 cemecTp

IIK 3.3 IIpou3BoauTH MCCIEI0BAHNE CO3IAHHOIO MPOrPAMMHOI0 KO/ € MCMOJIb30BAHUEM CIENHATN3UPOBAHHBIX MPOrPAMMHBIX CPEICTB €
1eJIbI0 BhISIBJIEHHSI OINMOOK M OTKJIOHEHHSI OT aJIrOPUTMA.

26

Ilpouumaume mexcm u ycmanogume
nocneoosamenvHocmy. 3anuuiume
COOmMBemcmayouyI0 noc1e008amelbHOCHb Yugp
cleea Hanpago:

Pacnonoxxute B mpaBUJIbHOM XPOHOJIOTHYECKOM
MOCIIEIOBATEIILHOCTH MTPOIIECC TIPOXOKICHUS
n3MeHeHus (huun) OT uaeHu A0 MoNagaHus B OCHOBHYIO
BETKY IIPH HUcmojap30Banuu mozaean GitHub Flow:

1) Cosganue Pull Request u Ha3HaueHue
PCIICH3EHTOB

2) Cosznpanmue feature-BeTky OT main

3) PaseépreiBanue (Aemioi) naMeneHuii B production
4) Code review 1 yTBEep)KJIeHHE U3MEHEHUN

3agaHue 3aKphITOTO
THIIA Ha
YCTaHOBJICHUE
MOCJIEAOBATENHLHOCTH

2143
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Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

27

Hpoqumadme meKkcm u ycmaHhoesume coonmeemcecmeue.

Y CTaHOBUTE COOTBETCTBUE MEXKLY POJIbIO B KOMAH/IE
pa3paboTKU U €€ OCHOBHOM 30HOM OTBETCTBEHHOCTH B
IIpolLiecCe yIPaBICHUA U3MEHEHUSIMU U PEBBIO.

A) DevOps-unxenep
b) Tech Lead
B)Reviewer

I') Contributor

1) ITpoBepka Ko/1a Ha COOTBETCTBUE aPXUTEKTYPHBIM
CTaHJapTaM U OU3HEC-TPeOOBAHUSM, YTBEPKICHUE
KPUTHUYECKUX U3MEHEHUH.

2) Obecnieuenne paborocnocooroctr CI/CD-
MalIIaiiHOB, HACTPOMKa XYKOB M aBTOMaTU3aI[uU
PEBBIO.

3) HenocpezicTBeHHOE HAaNMMCaHUE KOJIa, CO3/IaHKE
kommuTOB u Pull Request'os.

4) Ananu3 KoJa KOJUIer, BhIABICHUE JIe()EKTOB,
MIPOBEPKA CTHJIS U JIOTHKH.

3alaHuE 3aKPBITOTO
THUIIAa Ha
yCTaHOBJICHHE
COOTBECTCTBUA

28

Ilpouumatime mekcm, 6vibepume 6ce NPAGUIbHBLIE
6apuanmvl  OMEEeMmos U  3anuliiume  apcyMeHmul,
obocHo8bIBaIOUfUE 8bIO0OD OMBEMA:

Kakue 13 nepeuncieHHbIX MPaKTHK

SIBIISIFOTCS 00SI3aTEIBLHBIME JUTSI YCIICIITHOTO
BHeapenus Trunk-Based Development (paspaboTtka B
OCHOBHOM cTBoJIe)? BbiOepuTe Bee MOaX0IIIme
BapUAHTHI.

1) Feature flags (Feature toggles)

2) lonroxuByinue BeTku develop u release

3) Continuous Integration (CI)

3agaHus
KOMOWHUPOBAHHOTO
THIIa C BEIOOpOM
HECKOJIbKUX BEPHBIX
OTBETOB U3
MPEIOKEHHBIX U
000CHOBaHHEM
BbIOOpa

1,3,4

Trunk-Based Development TpeOyeT MUHUMAJIbLHOIO
BpPEMEHU KU3HH BETOK, aBTOMATU3AI[MH U CKPBITHS
He3aBepI€HHOro koza. OOs3arenbHbIe AyeMeHTHI: feature-
dmaru (A), Continuous Integration (C), kOopoTkre BeTKH
wim  npsmoi  kommur B trunk (D). Bapuant B
(ToNTOXKUBYIITHE BETKH) SIBIISIETCS AHTUIIATTEPHOM ISt
Trunk-Based u MoJHOCTBIO IPOTUBOPEUHT €TO MTPUHITUTIAM.

19




Howmep

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

3a/laHus

4) KopoTkoxuyiiue feature-BeTku

29 Ipouumaiime mexcm u 3anuwume omeem 6 e6ude | 3amanus otkpeitoro |Java VisualVM uwmun 6Gosee coBpemennsiii JDK  Mission
MepMUHA: THUTIA C KPATKAM Control (JMC).

OTBETOM

Vrunura JDK no3Boisgronias BEINOJIHIAT
npodUIMPOBaHKUE pabOTAIOIIETO Java-IprI0KCHHS,
aHaNMM3Upys ucnob3oBanue heap-namsaru u CPU

30 Ilpouumaume mexkcm u 3anuwume pazeepHymsiii | 3ananue oTkpeiToro |B pacnpenenénubix VCS  Kaxaplii y4acTHUK HMEET Ha

000CHOBAHHBIU OMEEM.:

THUIIA C Pa3BePHYTHIM

JIOKAJILHOM MaIlliHe INOJIHYIO KOIIUIO PEIIO3UTOPHUA CO BCeH

OTBETOM UCTOPHEH, B TO BpeMs KaK B [IEHTPAIN30BAHHBIX — TOJIBKO
Ha3zoBuTe OCHOBHOE apXUTEKTYPHOE OTIINYHE pabouyto komuio (GailyioB, a BCS HCTOPHS XpaHUTCS Ha
pactipenenénnbix (Harpumep, Git, Mercurial) oT €JIMHOM CEpBeEpE.
LEHTPATU30BaHHBIX (Harpumep, Subversion) cucrem
KOHTPOJISI BEPCHIA.
3 cemecTp

IIK 3.4 IlpoBoANTH CPAaBHUTEIbHBINH AHAJIM3 NPOrPAMMHBIX NPOAYKTOB M CPEACTB Pa3padoTKH, ¢ e/bI0 BbISIBJCHHS HAWJIYYIIEro pelieHust
COIVIACHO KPUTEPHSAM, ONPeAeIeHHBIM TEXHUYECKHUM 3aJaHHEM.

31

Ilpouumatime mexcm u ycmanogume
nocnedosamenbHOCmy. 3anuwiume
€COOMBEmMcmayIouyIo NnoC1e008amenbHOCmb Yupp
cnesa Hanpaeo:

BaHaHI/IC 3aKPbITOTO
THUIIA Ha
YCTAHOBJICHHUC
MoCiaca10BaTCIbHOCTHU

426153
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Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

Pacnionoxure B mpaBUIIBHON XPOHOJIOTMYECKOU
[IOCJIEI0BATEIBHOCTH ITAIlbl 0OPATHOTO
MIPOEKTUPOBAHUS UCTIOJIHIEMOTO (haiiia Jist
BOCCTAHOBJICHHSI aJITOPUTMA €r0 paboThI:

1)Ananu3 rpaga BbI30BOB U UIACHTU(DUKAIIS
KITFOUEBBIX (PYHKIIHM

2)/IuzaccemOnmpoBanne — MpeoOpa3oBaHUe
MAaITMHHOTO KOJa B aCCEMOJICPHBIN JIMCTHHT
3)IlocTpoeHune nceBA0KOIa UITH OJIOK-CXEMBI
IIroOpuTMa

4)3arpyska ouHapHoro daiiia B qusaccemoinep (IDA
Pro, Ghidra, radare2)

5) AHanu3 MOTOKOB JaHHBIX U BISIBICHHE CBA3CH
MEXTY PyHKITUIMH

6) Unentudukaiys cTpOKOBBIX KOHCTAHT U
uMmnoptupyemMbix API-gyHkiuit

32

Hpouumaﬁme meKkcm u ycmaHhosume coomeemcmeue.

YcTaHoBUTE COOTBETCTBUE MCXKAY HHCTPYMCHTOM
O6paTHOFO IPOCKTUPOBAHUSA U €TI0 KJII0YEBOM
0COOEHHOCTBIO MJIM OCHOBHBIM Ha3HAYEHUEM

A) IDA Pro
b) Ghidra
B) x64dbg
I') radare2

1)becruiaTHbIi TU3acceMOIep ¢ OTKPBITBIM UCXOTHBIM
KOJIOM U BeO-uHTepdeiicoM, pazpaboTaHHbII
ATEHTCTBOM HallMOHAIBHOM Oe3omacHoCTH (NSA)
CILIA.

3a,I[aHI/Ie 3aKpPbITOI'O

THUIIA HA

YCTaAHOBJICHHUC
COOTBCTCTBHA

21




Howmep
3a/1laHus

DopMyIMpOBKaA 3aJaHUs

Tum 3aganusa

Kirou K onieHMBaHuIo 3a1aHUs

2)[IpoIBUHYTHIN CTATHYCCKUN M TUHAMHYCCKUN
aHaJIN3, MOIIHBIA AEKOMIIIIATOP, Ae-(PaKkTo cTaHaapT B
UHIYCTPUHU (IIATHBII).

3)Otnaauuk aas Windows, crieliuaiu3upyonuics Ha
aHasnze 64-pa3psAHbIX PUIOKEHUN B PeabHOM
BpEMEHHU.

4)DpeitMBOPK /17151 00PATHOTO MPOSKTUPOBAHHUS C
KOHCOJIbHBIM HHTEp(EcoM, o1 1epKUBAIOIIIHIA
JIECSITKU apXUTEKTYp U MIaTGopm.

33

Ilpouumatime mexcm, 6vibepume O0O0UH NPABUTLHBLU
gapuanm  omeema U  3anuwiume - aAp2yMeHmbl,
obocHogvlBaOUjUe 86100 OMEema:

Uto Takoe «aHain3 MOTOKOB JaHHBIX» (Data Flow
Analysis) B KOHTEKCTEe 00pPaTHOTO MPOCKTHPOBAHHMS?

1) Meroxa qu3acceMOIUPOBaHMSI, IPU KOTOPOM
Ka)k/1asi MHCTPYKIIUS TIpoIieccopa nmpeoopasyercs B
MOCIIEIOBATEIBHOCTh OAWTOB IS JaTbHEHIIIETO
aHam3a.

2) Tlporecc OTCIEKUBAHUS TIEPEMEIICHHS JaHHBIX
OT TOYKH MX BX0Jia B mporpammy (yHKImH,
cokerT, (haii) yepes mpeoOpa3oBaHMs K TOUKE
WCIIOJIb30BAHUS C LIEJIBIO BBISIBIICHUS YSI3BUMOCTEH
Y IOHUMAaHUSA JTOTUKU 00pabOTKH.

3) TexHuka Bu3yanu3anuu rpada BbI30BOB QYHKIUH,
MOKa3bIBaIoIIasl, Kakue (yHKIIMH BBI3BIBAIOT
npyrue GyHKIUU B IpOrpaMMe.

4)  ANTOPUTM CXKATHUS IU3aCCEMOIMPOBAHHOTO KO/a
JUIsS yMEHbILIEHUs pa3Mepa (aiiia npu nepeaaye
MEXIY peBepC-HHKEHEePaMH.

3aganue
KOMOMHHPOBAHHOTO
THTIAa ¢ BEIOOpOM
OJIHOTO BEPHOTO
OTBETA U3
MPEUIOKEHHBIX U
000CHOBaHHUEM
BBIOOpA

ObocHoBanue:

AHanu3  TOTOKOB  JIaHHBIX —  3TO OTCJICKUBaHUE
KU3HEHHOTO ITMKJIA JaHHBIX B mporpamme. OtBeT B TouHO
ONUCBHIBAET ATy CYTh. OT WCTOYHUKA (BXOH) uepe3
mpeoOpa3oBaHus K MOTPEOUTENIO (BBIXO/HCIIOIB30BAHUE).
OTO KIIIOYEBOM METOJ MJIs TOWCKAa YS3BUMOCTEH THIIA
WHBEKIMHI U TIepenoHeHus Oydepa.

34

Hpoqumaﬁme meKkcm U 3anuuiume omeem 6 6uoe
mepmuHa.

3aIlaHI/I$I OTKPBITOT'O
TUIIa C KPATKUM

IIceBmoxon
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Howmep

DopMyJIUPOBKA 3aJaHUS Tun 3ananus Kirou x onieHuBaHu10 3a1aHusA
3a/laHus

OTBETOM

Koneunslii mpoykT oOpaTHOTrO mnpoektupoBaHusi. OH

YUTAETCSl YEJIOBEKOM, COJEPKUT OCMBICIICHHBIE UMEHA

MEPEMEHHBIX U KOMMEHTApUH.

35 Ilpouumatime mexcm u 3anuwume pazeepHymoii | 3aganue oTkpsiToro |I[Iporecc npeoOpa3oBaHUs MAIIMHHOTO 1581051

000CHOBAHHDBILL OMBEM: THUIIA C PA3BEPHYTHIM |IPOMEKYTOUYHOTO Kojda (0OaifT-xkoma) oOpaTHO B KOJ Ha

OTBETOM SI3BIKE BHICOKOTO YPOBHS, IPUOIMKEHHBIN K UCXOTHOMY.

OO0BbscHUTE, UTO TaKOE JEKOMIUIISALUS U €€ POJib B
CHCTEME.
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