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1. KOMHeTeHIII/II/I U HHAHKATOPbI HUX JOCTUXKCHMSA, IPOBepPsAECMbI¢ TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

OIIK-3 Crnocoben mOHMMaTh ¥ TPUMEHATH COBPEMEHHBIE HWH(OpPMAIMOHHBIE
TEXHOJIOTMM, B TOM 4YHUCJI€ OTEUECTBEHHbIC, IPHU CO3J@aHUU TPOTPAMMHBIX MPOJYKTOB H
MPOrPaMMHBIX KOMIUIEKCOB Pa3IM4YHOI0 Ha3HAUYEHUS.

[IK-2 CnocobeHn mpoeKTHpoBaTh 0a3bl JaHHBIX, pa3padaTbIBaTh KOMIIOHEHTHI
IPOrPaMMHBIX CUCTEM, OOECIEUNBAIOIINX PadOTy ¢ 6a3aMu JaHHBIX, C IOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAJIbHBIX CPEJICTB U TEXHOJOTHM.

Pe3ynbraramMu ocBOEHUS NUCHUIUIMHBI SIBISIFOTCS CIEAYIOIINE UHANKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HOIIK-3.1 O6nagaeTr HEOOXOMMMBIMH 3HAaHUSIMH B 00JIacTU HWHGOPMAITHOHHBIX
TEXHOJIOTHI U MPOTPaMMHBIX CPEJICTB

HOIIK-3.2 IlpumeHsieT 3HaHUs, TTOJIYYCHHBIC B 00J1aCTH MH()OPMAITMOHHBIX TEXHOJIOTHI
U TIPOTPAaMMHBIX CPEJICTB, P PEIICHUH 3a/1a4 MPo(ecCHOHAIBHON NeATeIbHOCTH

NIIK-2.2 T'0TOB OCYIIECTBIIATh MOUCK, XpaHEeHHE, 00pabOTKy U aHalu3 WH(GOpMaLUU U3
pa3IUYHBIX HMCTOYHWKOB W 0a3 JaHHBIX, TPEACTaBIATh €€ B TpeOdyemom ¢opmare ¢
UCIIOJIb30BaHNEM MH(POPMAIIHOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN

2. OneHo4Hble MaTepHaJIibl TCKYLIECT0 KOHTPOJA U KPUTCPUHU OLICHUBAHUSA

DeMEeHTHI TEKYIIET0 KOHTPOIIS:
— mabopaTopHbie padOTHI;
— 9K3aMEH;

3ananus 1Js gadoparopubix pador (OIK-3, ITK-2)
1. JTaGopaTtopHas pa6ora «CKpunT J1j1si COOPKI»

Tpebyercs nammcats ckpunt, coBmectuMbiii ¢ POSIX Shell, xoropslii npousBoaut
cOOpKY HEKOTOPOro ucxomaHoro ¢aina. Takum ¢aiomM MoKeT OBITh KaK MpOrpaMMa Ha S3bIKE
C/C++, tak u nokymeHT TeX. CKpUNT JOKEH:

1. Bo3Bpamare HHPOPMATUBHBIA KO/ OIIMOKH (CKa)keM, €CIM UCXOJHBIN (aiin BooOIIe
HEBO3MOYXHO OTKOMITHJIIMPOBATH ).

2. AHanu3upoBaTh TEKCT M HAaXOJIUTh 3arOoTOBJICHHBIH KOMMEHTApHH C HMMEHEM
KoHeyHoro ¢aina. KomMmMenTapuil 1omkeH OBbITh HEKOTOPHIM KIIIOUEBBIM CIIOBOM, Hambosee
JIOTUYHO MCHOJIB30BaTh, CKaxkem, &Output:.

3. COopka IOMmKHA TPOM3BOIUTHCS B BPEMEHHOM KaTallore, KOTOPBIA MTOJKEH OBITH
CO3J1aH MpH MOMOIIM yTUINTEI mktemp.

4. Karanor nomkeH ObIThb ynan€H mpu JI0OOM HCXoJe pabOoThl CKpUIITA, BKIIOYAs
00paboTKy CUTHAJIOB, KOTOpPbIE TPEOYIOT HEMEJIEHHOTO IIPEeKpaIleHust paboThI.

5. Pagom c¢ ucxomHeIM Qailiom mocne 3aBeplIeHHs] paboThl JOKEH TOSBUTHCS
KOHEUHBI (aill ¢ MMEeHeM, Kak B pPAclo3HAHHOM KOMMeHTapuu. Bce mnomyTHbie (aiiibl
KOMITHJISIIIAA  JIOJDKHBI OBITh YIaJ€HBl BMECTE CO BPEMEHHBIM KaTajioroM (4YTO OYEBHIHO,
MOTOMY YTO OHU HE JOJDKHBI MOKHUIATh MPEIEbl BPEMEHHOTO KaTajiora).

2. JTaboparopHas paboTta «KOHKYpeHTHBII KOHTEHHEP»
Jlnist BBITOJTHEHUS PaOOTHI CIIeyeT:

- 3aBECTH HEKOTOpbIM pasnenseMblid ToM B Docker, KOTOpPBI MOXXHO MOJKIIOYATh K
HECKOJIbKMM KOHTEHHEpaMm;



- moaroroButTh Dockerfile u ckpunt Ha POSIX Shell, ¢ momompo KOTOPBIX MOXKHO
co31aTh 00pa3 KOHTEHepa Il KOHKYPEHTHOTO YIIpaBJIeHUs (aiiaMH.

[Ton KOHKYpEHTHBIM yIpaBiieHueM ¢ailiaMy MbI IOAPA3yMEBAEM CIIEYIOIINE AeHCTBUS:

1. Bomonusitoresa noouepénHo (0ECKOHEUHO B LUKJIIE) JIBE ONEpaluy, MEXAy KOTOpaMu
BCETJ]a OCYIIECTBIISIETCS 3aepKKa B OJJHY CEKYHAY: Co3/1aHue Qaiiya B KaTajgore oomero rToma u
ero nocjenyrliee yaajaieHue.

2. llnsa ompeneneHus uWMEHH aiina cieayeT BbBIOpaTh NEPBOE HE3aHATOE HMS U3
nocnepoBarensHocT 001, 002, 003 u T. 1.

3. B (aiin HyXHO 3amucaTb HEKOTOPBIM CIIy4ailHO CreHepUpOBaHHBIN HWACHTU(PUKATOP
KOHTeilHepa (KOHTeWHep BO Bce CBOM (aillbl 3amuCchiBaeT BCErga OOUH M TOT XKe
UACHTH()HUKATOP) ¥ TOPSAIKOBBI HOMEp CO3MaHHOTO (haiina JJis 3TOro KoHTelHepa (B MEepBbIi
3amuchIBaeTcs 1, BO BTOpor 2 U T. 11.).

5. Ompenenenne HE3aHATOTO UMEHHU U co3AaHue (ailyia ¢ HUM JOJDKHO MPOBOAUTHCS KaK
aTomapHas omeparus (T. €. 3TOT (PparMeHT JODKEH ObITh BHYTpH Ojioka ¢ BbI3oBoM flock Ha
HEKOTOPOM CIy>KeOHOM (haiiyie CHHXPOHU3AIMK). ATOMapHas onepanus T0JDKHA JUTUThCS Kak
MO>KHO KOpOue.

KonTeiinep Oyner npoBepsATbCs C 3allyCKOM B €JUHCTBEHHOM 3K3EMIUISIPE, C 3allyCKOM
JECATH SK3EMILIAPOB U ¢ 3amyckoM 50 sk3eMIunsipoB. Bo Bcex ciydasx pabora JoikHa OBITH
CTaOMIIBHOM W MCKITIoYaroIei race condition.

3. JlabopaTtopHas pabora «OxkonHoe npuioxenue Ha QT#187;

Heobxomumo pazpaboTaTh 11000€ OKOHHOE MPHIIOKEHUE C UCTIOIB30BaHUEM OUOIHOTEKN
QT, KoTOpOE TOKHO YAOBIETBOPSATH CIEAYIONIUM TPEOOBAHUIM:

- IPUJIOKCHUC JOJIKHO COACPKAaTh KAK MUHUMYM JIBa JIFOOBIX DJIEMEHTA YIIpaBJICHUA,
- IPHUJIOKCHUC TOJIKHO O6pa6aTI)IBaTI) KaKk MUHHUMYM OJIHO coOBITHE OT I10JIB30BAaTCIIA,
- (I)YHKI_II/IOHEU'I MPUITOKCHUS HC NOJIKCH BCTPECUYATHCS B pa60Tax APYyrux CTyACHTOB.

4. JTaboparopHas paboTa «I OpH30HTAIBHO MaCIITaOUPYEMBbIii CEPBUCH

B pamkax paboTsl HEOOX0IUMO pa3padoTaTh CEPBHUC MO MUKPOCEPBUCHOMN apXHUTEKTYpeE,
OTBEYAIONIUH CJIETYIONUM TPEOOBAHUSIM:

1. CepBuc A0MKEH cofepaThb KOHTEHHEPbl HE MEHEEe JIBYX Pa3JIMYHBIX TUIIOB U OJUH
Opokep. B oOmeM ciydae pomyckaeTcst pealu3alisi OJHOIO YIPaBISIOLIET0 KOHTeHHepa,
OJIHOTO OpOKepa U MHOXKECTBO THPAXKUPYEMBIX KOHTEHHEPOB-paOOTHUKOB, 3allyCKAaEMbIX M3
o0mero obpasa.

2. CepBuC J0OJKEH OBITh TOPU3OHTAIBHO MacIiTabupyembIiM. J[pyruMu ciioBaMu, Kak
MUHMMYM KOHTEHHEp OJHOTO THIA JOJDKEH ObITh PEIUIMIUPYEMBIM C OallaHCUPOBKH Harpy3Ku
Ha BCE 3alyUICHHbIE PEILINKU.

3. OYyHKIIMOHAIBHOCTh CEpBHUCA J100ast IOl HHTEPEC aBTOPOB.

Kpurepun orieHnBaHus:
3auér 3a nabopaTopHyl0 pabOTy CTaBUTCS, €CiaM MporpaMma (YHKIHOHHPYET B
COOTBETCTBUH C TPEOOBAHUSIMHU, U aBTOP CIIOCOOEH MOSICHUTh HAITUCAHHBINA KOJI.

3. OneHOYHbIe MaTepPUAJIbl HTOTOBOI0 KOHTPOJISA M KPUTEPHH OLleHMBAHUA
(OIIK-3, [IK-2)



DK3aMEHAIIMOHHBIN OUJIET COCTOMT U3 TPEX YCTHBIX BOIPOCOB, HEOOXOAUMO JIaTh HA HUX
pPa3BEPHYTHIN OTBET.
[lepeueHb TEOPETUYECKUX BOIIPOCOB:

CO~NO OIS WN K~

pid\_t.
9.

. BBenenue, ucropus 1 pa3sHOBUIHOCTH.

. Ucropus passurus UNIX.

. CunbHbIe U cimabbie ctopoHbl UNIX.

. Paznounnocty UNIX u aquctpulyrusel GNU/Linux.
. ITakeTsl, mporeccel U ¢ailioBas cucrema.

. IloHsiTHe nakera, HaKeTHbIE MEHEXKEPDI, TUIIBI 3ABUCUMOCTEN MEXK]y TAKETAMH.

. O6paboTKa 3aBUCHMOCTEI MeXly TaKeTaMH U €€ BBIUUCIUTENIbHAS CIOXKHOCTb.

. IIpouieccrl, 30MOU, IEMOHBI, TPYIIIBI MPOLIECCOB, CUTHAJIBI, HACHTU(PHUKATOP Ipolecca

VYnpasnenue npoueccamu, pynkuuu fork(), exec*(), wait(); komanns ps, kill, killall.

10. Ctpykrypa (haiisioBoil cuCTEMBbI, TUIIBI (DaUJIOBBIX CHCTEM, MOHTHPOBaHHE (haliJIOBBIX
cucreM, koManaa chroot.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Tunel ¢aitnoB u nmpasa gocTyIa.
VYnpasieHue ceTbi0 U HHCTPYMEHTBI 00ecTieyeHHst 0€30MacHOCTH.

WMHcTpyMEHTHI OTIAAKU nmap, ping u traceroute.
VYcTaHOBIEHUE CETEBOTO MOAKIIOUEHUS.

YTunutel noacuéra X31-CyMM.

YTunutel gpg u cryptsetup.

KonTtelinepHas BUpTyanuzanus.

TexHOI0rnu KOHTEMHEPHON BUPTYaIU3alliH, IUTFOChl U MUHYCBI.
Docker u ero mossitusi.

Cepsucsl B Docker Compose u Docker Stack.
HNHCcTpyMEHTBI OpKECTpanyu.

«XUTPOCTU» MUKPOCEPBUCHOU apXUTEKTYPHI.

[Mopsimok «ropstaero» oOHOBIICHHSI KOHTEHHEPOB.
@DaiIoBbIE CUCTEMBI I CETEBOTO TOCTYIA.

Haznauenue OpokepoB M UX IPUMEPBHI.

Cursasibl 1 HHCTPYMEHTBI MEXIIPOLIECCHOTO B3aUMOACHCTBHS.
O06paboTka u 6;10KkMpoBaHUE CUTHAJIOB, (pyHKIKA signalfd().
TpyObI 17151 MTOTOKOBOIA MEepeaun JaHHBIX.

Cemadopsl, pazaensemas mamsTh U OUYepear COOOIICHHI.
Cepsuc D-Bus.

OxoHHas cucteMa, TepMuHaisl 1 TeX.

X Window system u Wayland.

Oxonnble MeHexepsr, GTK+ u QT.

TepMmuHanbl U ICEBIOTEPMHUHAIIBI.

TeX n LaTeX.

CtpykTypa noKkymMeHTa u GopMaTUPOBAHUE TEKCTA.

Pabota c o6opynoBanuem B Linux.

Karanoru /dev, /proc u /sys.

[Tonyuenune nndopmarum o OJIOYHBIX YCTPOHUCTBAX.
@aiinoBas cuctema ext4.

Komannet Ismod, Isusb u Ispci.

ITpoTOKONMMPOBAaHUE CUCTEMHBIX COOBITHIA.

Kputepun onieHnBaHus:
PesynpTaThl  9K3aMeHa  ONPEAEISIOTCS  OLIEHKAMU  «OTJIMYHO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

CereBble uHTEpdEIiCcH, TA0IHMIIA MAPIIPYTU3ALUU U OECIIPOBOIHBIC TTOJKITIOYCHHUSI.

«XOpOLIOY,



OrneHka «OTJIIMYHO» BBICTABISETCA, €CIM CAaHBl Bce JabopaTopHble paboThl, Ha Bce
TEOPETUYECKHE BONPOCHI JaHbl PAaBIIIbHBIE Pa3BEPHYThIE OTBETHI.

OneHka «XOpOIIO» BBICTABIISAETCS, €CIM CAAHBI BCE JIAOOpaTOpHbIE pabOThl, HO JaHbI
OTBETHI HE HA BCE TEOPETUUYECKHE BOIIPOCHI.

OrneHka «yIOBJICTBOPUTEIBHO» BBICTABISETCS, €CIM CIAHBl 2 J1abopaTopHbie padoThl,
JTaHbl HEBEPHBIE MJIM HEIOJIHbIE OTBETHI HA TEOPETHUECKUE BOIIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIILHOY» BBICTABIISICTCS, €CIIM JTabopaTOpHbIE pabOThHl HE OBLTH
C/IaHBI.

4. OueHo4HbIe MaTepHaJIbl st NPOBepPKH O0CTATOYHBIX 3HAHUI
(cdopmupoBannocTu kommnerenumii) (OIK-3, [TK-2)
[lepeuenpb TeOPETHUECKUX BOPOCOB:
. BBenenue, uctopus u pa3HOBUIHOCTH.
. Uctopus pazsutus UNIX.
. CunpHbie U ciiadbie cToporsl UNIX.
. PaznoBugnoctrt UNIX n nuctpubyrruBsl GNU/Linux.
. TTakeTsl, ipoIiecchl U (ailiioBas cucTeMa.
. [lonsiTre nakera, makeTHbIE MEHEIXKEPbI, TUITBI 3ABUCUMOCTEN MKy MTAKETaMH.
. O6paboTKa 3aBUCUMOCTEN MEXIY MaKeTaMu U €€ BRIUMCIUTEIbHAS CIOXKHOCTD.
. IIponeccrl, 30MOM, AEMOHBI, TPYIIIBI IPOILECCOB, CUTHANbBI, UASHTH(PHUKATOP Mpoliecca

O~NO O WN —

pid\ t.

HNudopmanus o pa3padoTunkax

[ToxxumaeB Muxaun CepreeBud, KaHJ. TeXH. HayK, JAOHEHT Kadeapbl TEOPETUYECKHX
OCHOB MH()OPMATHKH, JOLEHT



