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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMMa IUCHUMIUIMHBI (MOZAYJS) «ApPXMTEKTYpa OIEPALlMOHHBIX CHUCTEM»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAyKu», Npodpmib «MaremMaTuka U KOMIBIOTEPHBIE HAyKH», YTBEPXKIECHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BhIciiero obpasoBanusi Poccuiickoit @enepauun Ne 807 ot
23.08.2017 rona.

N3yuenne AMCUMIUIMHBL (MOAYNA) «APXUTEKTYpa OINEPALMOHHBIX CHCTEM» BAXKHO JUIS
IOHUMAaHMsl MPUHLUIOB B3aMMOJEHCTBHS aIapaTHOIO M IPOrPaMMHOrO OOeCHeueHHs, 4YTO
103BoJIsIeT AP PEKTUBHO pazpabaThiBaTh U ONTUMHU3UPOBATH CUCTEMBI. DTO 3HAHUE CIIOCOOCTBYET
CO3JIaHUIO HAJIEKHBIX, IPOU3BOAUTEIBHBIX U O€30IaCHBIX BBIYUCIUTENBHBIX CpeJl, HEOOXOAUMBIX
B COBPEMEHHBIX TEXHOJIOTHSAX.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIIOUEHA B y4e€OHBIH I1aH 10 MPOorpaMMe MoArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«MareMaTiKa 1 KOMITBIOTEPHBIC HAYKW» ¥ BXOJTUT B BApHATHBHYIO YacTh biioka 1, popmupyemyro
Y4aCTHHKaMU 00pa30BaTeIbHbIX OTHOIIEHUH, KaK JUCLUIUIMHA 110 BBIOODY.

Hucnurnnuna (Moyiib) u3ydaercs Ha 3 wiu 4 Kypcee B 5,6,7 win 8 cemectpe 1o BeIOOpY.

Heapr wu3yyeHuss AMCUMIVIMHBI (MoayJs): (opMmMupoBaHuE TIyOOKOro IOHHWMAaHUS
BHYTPEHHET0 YCTPOICTBAa M NPHUHILMUIIOB PaOOThI OMEPAIMOHHBIX CHCTeM A 3PQPEKTUBHOTO
IIPOEKTUPOBAHUS U YIIPABICHUSI BBIYMCIUTEIBHBIMU PECYypCaMH.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— H3YYUTh OCHOBHBIE KOMIIOHEHTHI QpXUTEKTYPhI ONIEPALIMOHHBIX CUCTEM, BKIIIOYAs SIAPO,
MPOLIECCHI, YMpaBlIeHUE NaMsiThiO, (allIoOBbIE CHCTEMBI M MEXaHHM3Mbl BBOJIA-BbIBOJA, MJIS
NOHMMAHUA UX B3aMMOCBA3M U POJM B OOECIEUEHUM HAJEKHOU padoThl MPOrpaMMHOIO
o0ecIieueHus;

— OCBOUTb METOJIbl M QJITOPUTMBI YIPABJIEHUS CHUCTEMHBIMU pecypcamMH, Takue Kak
IUIAaHUPOBAHKUE IPOLIECCOB, CUHXPOHU3ALMA W paCIpeleleHHe MaMsATH, C LEJIbI0 Pa3BUTHUS
HaBBIKOB aHaJIM3a MPOU3BOAUTENBbHOCTU U 3 pexTuBHOCTH OC;

— pa3BUTh CIIOCOOHOCTU K MPOEKTUPOBAHHIO U MOAM(UKALNU ONEPAUOHHBIX CHUCTEM
JUISL Pa3IMYHBIX IJIaTGOPM U CLIEHApUEB NPUMEHEHHUs, BKIKOYasi BBICOKOHATPY>KEHHBIE CUCTEMBI
U BCTPOCHHBIE YCTPOHCTBAa, C AaKIIEHTOM Ha NPaKTUYECKOe IPUMEHEHHE B pPa3paboTKe U
aJIMUHHCTPUPOBAHUU.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOIYJIs1) 00y4arOMiiCsl T0JIZKEeH

3HaAmMb:

— B3aMMO/IEHCTBHE ONEPAlMOHHON CUCTEMBI C 000pYI0BaHUEM;

— aJITOPUTMBI IUTAHUPOBAHUS 337134,

— TMPUHIUIBI YCTPOUCTBA (PAMIOBBIX CHCTEM;

ymembo:

— BECTH pa3paboTKy Ha amynsTope komibtorepa 6e3 OC;

enaoems:

— HaBBIKOM pEAJIM3alUH MPOCTON ONEPALMOHHOM CUCTEMBI ¢ 0a30BBIM () YHKIIMOHAJIOM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ysibTaTe OCBOCHUS JUCHUILIUHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | CoaeprkaHue KOMIeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHus Mo
AUCHMIINHE (MOTYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI HOUCKA U
MTOWCK, KpUTHYECKUH aHaTN3 U aHann3a nHGOpPMAaIH B
cUHTe3 HH(popManuy, o0nactu pa3paboTKH, OCHOBHBIC
NPUMEHATh CHCTEMHBIH MOAXO] MPUHIMITB KPUTUYECKOH
JUTSL PETIICHUST TTOCTABICHHBIX OIIEHKH HCTOYHUKOB
3a1a4 nH()OpPMAITIH B HX
peNeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX HCTOYHUKOB JUIS
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH IMOXO/T K aHATU3Y
1 PEIICHUI0 KOMILIEKCHBIX
mpo0iieM
YK-1.3. NmeeT npakTHIeCKHAN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMH U
TEXHOJIOTHSIMH JJT1 00pabOTKH
nH(pOpMAaITIH,
(dbopMynUpoBaHHUHU
CTPYKTYpUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TIOJTyYeHHOH
HHpOpMaIIH
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
HCIIONb30BaTh TEOpUH B 00JIaCTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHAIH3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JTUCIUTUTIH, METO/IbI
aHaJM3a, KOMIUIEKCHOTO H Y TIOJIXO/IbI, HCIIOJIb3yEMBIE B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IUYHBIX 00JIACTSIX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
re€OMETPHUH, OIIK-1.2. YMeeT IpUMEHSTh
nmud hepeHnnanbHOR MaTEMaTHYECKUE METOJIbI JIS
TeOMETPHH U TOIIOJIOTHH, pelIeHus MpoQecCHOHATEHBIX
T epeHInaATEHBIX 3aga4
YPaBHEHHUIA, TUCKPETHOM OIIK-1.3. VMeeT NpakTHYECKHUii OTBIT
MaTEeMaTHKH H pa3paboOTKH U pean3aus
MaTeMaTHYeCKOH JIOTHKH, MaTeMaTHYEeCKHX MOJIeNeH B
TEOPHH BEPOSITHOCTEH, npodeccCHOoHANTEHON
MaTeMaTHYEeCKOH CTaTUCTHKH U NEeSITebHOCTH
CIy4allHbIX IIPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B
npohecCHOHANBHON
JIeSITeITbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI
aHaAJTM3UPOBATH, COBPEMEHHOTO

peann30BbIBaTh NPOIPAMMHO U

MAaTeMAaTUYCCKOT' O allapara,

DNEeKTPOHHBIA JOKYMEHT




HCIIOJIb30BAaTh HA MPAKTHUKC
MAaTEMATUYCCKUE aJITOPUTMEL, B
TOM 4YHCJIC C IPUMCHCHUEM
COBPCMCHHBIX
BBIYHUCIUTCIBHBIX CHCTEM

CBS3aHHOTO C
MIPOCKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OIICHKOM KauecTBa
MPOTPaMMHBIX TIPOTYKTOB U
MIPOTPaAaMMHBIX KOMITICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEUECKOM JIeITENLHOCTH

OIIK-4.2.

YMeeT ucrnonb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar B
npohecCUOHATBHOMN
JIeSITEIIbHOCTH

OIIK-4.3.

NmeeT mpakTHUECKUNA OMBIT
MPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYECKOTo anmnapara,
CBS3aHHOTO C
MIPOEKTHPOBAHUEM,
pa3paboTKol, peanu3anuei u
OLICHKOH KayecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKON JIEATEThHOCTH

OIIK-6.

Crioco6eH pa3pabaTsiBaTh
AJITOPUTMBI U KOMITBIOTCPHBIC
HPOTPaMMBI, IPUTOIHBIE TS
NPaKTHIECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT anropuTMHI pa3paboTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaKKe aJrOPUTMBI

BBIYHCIIUTEIbHON MaTEMaTUKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTU4YeCKUe MPOrpaMMHbIe
MPOAYKTHI K KOMIUIEKCHI C
WCTIOJIb30BaHNEM COBPEMEHHBIX
TEXHOJOTUI
MIPOrPaMMHUPOBAHUS

OIIK-6.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH MHTEIICKTYaIbHBIX
MHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YaJIN3alliN PE3YIbTaTOB
HUCCIIEIOBAHUMI

IK-3.

Crroco0€eH UCIIOIb30BaTh
METOAbI MATEMATUUYECCKOI'O U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

MK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOI0 U
NTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

Ywmeer pazpabareiBath U
IIPUMECHATb MaTEMATUICCKUE
MOJEIIU U aITOPUTMBI AJIs
peUICHUA pa3]IMYHBIX 3a1a4,
AHAJIIN3UPYA [10JIyYEHHBIE
pe3ynbTaThl

[K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJrOPUTMHUYECKOTO
MOJICIIMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HanmenoBanue Ounas popma TKY
pa3aesna I CHUNJINHBI AynuropHasi pabora (Tekymmii
(Monys) Jlexuun CeMHHApPBI Kontpo | CamocrosTeinn KOHTPOJIb
(npakTHYecKue ab Has paGora ycrneBaeMocTH)
3aHATHA)
1 WNHcTpyMeHTHI J1st 2 2 18 Keiic
paspabotku sipa OC.
[Iporecc 3arpy3ku OC
2 [IpepsiBanus 4 4 18 Keiic
mpolueccopa
3 Peanuzanus 8 8 20 Keiic
BUPTYAJIbHOU NaMSITU
4 [T1anupoBanue 4 4 18 Keiic
MIPOLIECCOB
5 Pabota ¢ BHeIHUMEU 4 4 19 Keiic
HOCHUTEJISIMHU JAHHBIX
6 bazoBbie mpuHIHIIBL 4 4 19 Keiic
OpraHu3aluu
(haliIOBBIX CHCTEM
7 3amyck 4 2 18 [Ipoekr
M0JIb30BATEIIbCKUX
MIPOLIECCOB
3auem c oyenkoii 2 KosnokBuym
Hmozo: 30 28 2 130
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Ne HaumenoBaHue pazaesia Conep:xanue JTUCHUILIHHBI (MOYJIs1) IO TeMaM
n/m AMCUHMIJIMHBI (MO1YJIs1)
1 WHctpymMeHTsl as pazpabotku | MHCcTpymMeHTapuil 1uis pa3paOoTKu sApa; Mpoliecc HayalbHOM 3arpy3KH
anapa OC. ITponecc 3arpy3zku OC
2 IIpepriBanus mporeccopa [MpepeiBanus 1 06pabOTKa HCKITIOYECHUI MTporieccopa. PexuMel
TIpoleccopa U NepeKIItoYeHre KOHTEKCTa
3 Peanuzanus BuptyanbHOU BuptyansHasd namsaTh: crpaHuuHast opranuzanus 1 MMU. Anroputmsl
MaMsATH BbIIenieHus mamsatu: buddy, slab, kmalloc. Cuaxporunzanus siapa:
CIIUHJIOKH, MBIOTEKCHI, OTKIII0UeHHue npepbiBanuil. Cozganue u
3aBepIleHHE MPOIIECCOB; CUCTEMHBIE BbI30BHI fork/exec
4 [InanupoBanue mpoueccos IInannposanue nponeccos: FCFS, RR, npuopuretsr, MLFQ.
MesnporueccHOe B3auMOJICHCTBUE: CUTHAIIBI, KaHaJlbl, ouepeau, shared-
memory
5 Pabora ¢ BHEIIHUMEU brounsie ycrpoiicTBa, KOHTposepsl 1uckoB 1 DMA. CHMBOIbHBIE
HOCHUTEJISIMU JJAHHBIX ycTpoiictBa: KoHCob, UART, TaliMepsl
6 bazoBble npuHLUIIBI OcHOBBHI (aitioBBIX cucTeM: inodes, KaTanoru, OyQepHbIN KA.
opranuzanmu ¢aiinoseix cucreM | [IpoekTrpoBaHue GailJIOBBIX CUCTEM: CTPYKTYPHI JIAHHBIX U ONIepaIii
7 3amyck NoJIb30BaTENbCKUX 3arpy3unk ELF u 3amyck nosib30BaTenbCKUX MpOIECCOB.
IIPOLIECCOB Ilone3oBaTenbekuii peskum: 3arpy3ka ELF, cucreMHbli BBI30B, OTIaaKa
Aqpa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Onepammonnsie cuctembl 1 CYBJI JIMHTEP : yue6Hoe mocobue / coct. A. B. Kanau, A.
H. Ileperynos, B. B. 3noasauk ; @KOY BO Boponexckuit unctutyr ®CHUH Poccuu. - IBanoBo
: U3narenscko-nonurpaduueckuii komruiekc «IIpecCto», 2023. - 152 c. - TekcT : 3IeKTPOHHBII.
- URL: https://znanium.ru/catalog/product/2158318.

2. Tanenbaym, D. CoBpeMeHHBIE ONEPAIMOHHBIE CUCTEMBI ;| HAYYHO-TIONYJISIPHOE U3/IaHHUE
/ D. Tanenbaym, X. boc. - 4-e uzn. - Cankr-IlerepOypr : Ilutep, 2021. - 1120 c. - (Cepus
«Kimaccuka computer science»). - ISBN 978-5-4461-9883-2. - Tekcr : snexrponHsbiii. - URL:
https://znanium.ru/catalog/product/1857039.

Hononnumenvnan r1umepamypa:

1. Hosoxwiio O. I1. Apxurekrypa 9BM u BBIYMCIUTENBHBIX CUCTEM : YUEOHUK /JIs1 By30B
/ O. I1. HoBoxumnoB. — 2-¢ u3f., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2025. — 505
c. — (Bwicmee obOpazoBanue). — ISBN 978-5-534-20365-3. — Tekct : 3neKTpOHHBIN //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568920.

2. Toncrobpos A. I1. Apxurextypa DBM : yuebnuk st By30B / A. I1. Toncrobpos. — 3-
e u3a., nepepab. u jnon. — Mocksa : M3parensctBo IOpaiit, 2025. — 162 ¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-16839-6. — Tekct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/566711.

3. T'octe . M. OmepaliioHHbIE CUCTEMBI : YIeOHUK M TIPAKTHKYM IS By30B / . M.
['octeB. — 2-e u3n., ucnp. u fon. — MockBa : U3narensctBo FOpaiit, 2025. — 164 c. — (Beiciiee
obpazoBanmue). — ISBN 978-5-534-04520-8. — Texct : amexktpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561557.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIbCKOM paboT 00yUarouuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKXKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEJICTBAMHU OOYYEHHs, CIyKalllMMU JJIsl TMpeACTaBlIeHUsl yueOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMIUIMHBL (MOIYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;
— CIeNUaTu3UPOBaHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000PYyI0BaHHE.
[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE

JUI. WUCHOJIb30BaHUS WHBAJWJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,

OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u

obecrieueHHeM  JOCTyla B JJCKTPOHHYH  HHGOPMAIIMOHHO-00pa30BaTEeIbHYIO  Cpeay

YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPO(EeCcCCHOHATBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa30BaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensnonnoe
Bpay3zepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTa BPEMEHM:
Toggle app | 3apyOeKHOE | CBOOOHO PaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exmnoe | nuuensuonnoe
Cucrtembl ynpapjeHHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnpaBo4YHO-IPABOBBIE CHCTEMBI:
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Koncynprantllitoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucreMa

CpeacTBa aHTHBHPYCHO# 3aLUTHI:
Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition
Cpennbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mporuiecce uzydeHus DUCHUIUIMHBI (MOIYJs) «APXUTEKTYypa ONEPALMOHHBIX CUCTEM) B
pamMKax TEKyIIero KOHTPOJIS YCIEBAEMOCTH HCIONB3YIOTCS TaKHe BUABI YI€OHOW pabOTHI, KaK
JIEKLMU, CEMUHApPbI, KEUChI, KOJUIOKBUYM, MPOEKT, a TAKKE PA3IHYHBIE BUbI CAMOCTOSTEIbHOM
paboThl O0y4aroImMXCA MO 3aJaHUI0 TPENOoJaBaTelisd, HalpaBJICHHBICE HA DPA3BUTHE HABHIKOB
npohecCHOHANBFHOM JIEKCUKH, 3aKpEIUIeHne MPAaKTUYECKUX Mpo(deccHOHAIBHBIX KOMIETSHIIHIA,
MOONIIPEHUE NHULIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHJIyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpeNojaBaTesis, TA€ CTYACHTHl AaKTUBHO Y4YacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrenrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMO
3aHATUS M OCHOBHBIMHM MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIPOCHI M UIEH IJI OOCYKICHHS, YTO MOMOXKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ilpakmuueckue 3anamus — akTHUBHasg (popma oOydeHHs, B paMKax KOTOPOW CTyIEHTHI
IIPUMEHSIOT TEOPETUYECKUE 3HAHMS Ha IIPAKTUKE, BBIIIOJIHSASA 3aJa4d, JKCIEPUMEHTBI WIIU
yIpaxHEHUs JJ1s1 3aKPEIUICHUS HABBIKOB U YMEHUN. OHU CITIOCOOCTBYIOT Pa3BUTHIO MPAKTUYECKUX
KOMIIETCHIIMM, CTUMYJIHMPYIOT CaMOCTOSTEIBHOCTh U IIO3BOJSAIOT HMHTEIPUPOBATH 3HAHUSA W3
Pa3IMYHbIX AUCLMILINH B peallbHblE CLIEHAPUU PEIIeHUs] TPoOIeM.

DNEeKTPOHHBIA JOKYMEHT



Jns ycnenrHoi moAroTOBKU K MPAKTUYECKOMY 3aHSTHUIO 3apaHEe U3YUYUTE TEOPETUUECKUI
MaTepHal 1o TeMe, CIJIaHUpYyHTe 3Tanbl paboThl (MIOATOTOBKA, BHIOJHEHHE 3a/1a4, 00CYKAeHUE
u peduiekcusi) U pacuperenuTe BpeMs ¢ y4ETOM JIe/UIaiiHOB. AKTHUBHO Y4acTBYHTE B TPYIMIIOBOI
paboTe, IPUMEHANTE KPUTUUECKOE MBIIUIEHHUE, a TIOCIIE 3aHATHs IPOAHATU3UPYITE Pe3yIbTaThl
U UCTOJIb3YHUTE MOIYUYEHHYIO OOpaTHYIO CBSI3b JUIS JAIbHEHUINETO YIy4llIeHUs HaBbIKOB.

Keiic — npaktudeckas pa0oTa CTYAEHTOB HaJ| pPEIbHBIMU WJIH CMOJCIUPOBAHHBIMU
3a/1a4aMHM, YTO IIO3BOJIAET CTYJAEHTY IPUMEHATh TEOPETUUECKHUE 3HAHUSI Ha IPAKTHKE.

CryneHT caMOCTOATENIBHO pa3padaThIBaeT CTPATETHIO PELICHUS IOCTABIEHHOM 3a/1a41, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHYECKOI'O MBIIUIEHUS U CAMOCTOSTEIBHOIO NPUHATUS
pewennii. Takol moaxo moMoraer NOAroTOBUTh Oy IyLIMX CIELUAINCTOB K PeaIbHbIM BbI30BaM
B X IPO(eCCUOHATBHOMN IeSTETLHOCTH.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moArotoBkM K KOJUIOKBUYMY HEOOXOAWMO TMPOAHAIM3UPOBATH YueOHBIE
MaTepualibl, 03HAKOMHUBIINCH C JICKIUSAMHU, YYCOHMKAMU M JOTOJHUTEIBHBIMA HCTOYHHKAMHU,
AKINCHTHPYSA BHHMAHMC Ha KIIOYCBBIX TEMax. PCKOMGHI{yeTCH CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISl OCHOBHBIC UJI€H, TEPMHUHBI U (POPMYIIBIL.

Ilpoexm — uccnenoBarenbckas padboTa 10 Kypey U Ipe3eHTalusl pe3yJibTaToB.

Jis ycnemHod MOATOTOBKM K MPOEKTY: YETKO OMpENeNUTe LEeMH M 33Jayd MPOeKTa,
pacopenenure pojud U O0S3aHHOCTH MEXKIYy YYacTHHKaMH, a TakKKe YCTAaHOBUTE CpPOKHU
BBITIOJTHEHUSI KXKI0W 4acTH paboThl. PerynspHo mpoBoauTe BCTpeun AJis 00CYKACHHs Tporpecca
U PeIleHUs] BO3HUKAIOIINX BOIIPOCOB.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHH MPEroiaBaTels. 3a/1auu CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMu JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHallOB, IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OlLlCHUBAHUA PE3yJabTAaTOB oﬁyqem/m o JTMCUHMIIJIMHE (MO)Iy.JIlO)

Kpurepun nostyyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHI M0
AUCHUTLINHE (MOAYJII0) KAPXUTEKTYPA ONEePANMOHHBIX CHCTEM)

OneHuBaHue YpOBHSA Y4e€OHBIX JOCTIXKEHUU, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpome:xyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OYeHKOIU, TIPU ITOM TIPOBOJHUTCS OIICHKA KOMIETEHINH, C(HOPMHUPOBAHHBIX I1O
TUCITUTLIAHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTO‘-IHOI\/'I arTecralnuu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oM, €Clid MHOE HE YKa3aHO B CHIIIa0yce AUCIUTUINHBL:

HaTudannbHas OO0uas xapakTepucTUKa pe3yjabTaTa
JlecaTHOANIbHAS OLIEHKA
OLIEHKA 00yuYeHHusI Mo JUCHUITHHE (MOIYJIIO)
10 OTaudHo CTyIeHT NHOJHOCTBbIO BIAACET 3HAHUSMU,
9 OTIU4HO U3NIO)KEHHBIMA B pabodell mporpamme, H

) OTIMYHO TIyOOKO  ocMeICiseT aucnuiniuHy. OH

CaMOCTOATCIIBHO nu JIOTHYCCKHU

IIOCJICI0OBATCIBHO OTBCYACT Ha BCC
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JecaATHOAIIbHAS OLIEHKA

IIaTnéananLHas
OILICHKA

OO0uas xapakTepucTHKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)

BONPOCHL, aKLUEHTHPYS BHUMaHUE Ha
HanOosee BaKHOM. YMeeT aHaIN3UpOBaTh,
CpaBHUBATH, KJ1accu(UIMPOBATH,
000011aTh, KOHKPETH3HPOBATh u
CHCTEeMAaTH3UPOBATh M3yYEHHBII MaTepwual,
BBIJIEIISAS KITIOYEBEIC MOMEHTBI u
yCTaHABIUBasg  NPUYHMHHO-CIEICTBCHHBIC
cBsi3u.  Yerko  QopMynmpyeT  OTBETHI,
YBEPEHHO HHTEPHPETHPYET  PE3YJIbTaThI
aHAJIN30B M APYTUX HCCIEIOBAHHH, a TAKKe
pemraeT ciaoxHble 3agaud. CTYAEHT XOpOILIO
3HAaKOM C  METOJaMH  HCCIICIOBAHUS,
HEOOXOTUMBIMH JUTsL MPaKTUIECKOU
JesTeIbHOCTH, W YMEEeT  CBS3bIBATh
TEOPETHYECKHE  ACHEKThl  JUCIUIUIMHBI
(Moymsl) ¢ IPaKTUYECKUMH 3aJa4aMu.

Xopomo

Xopomo

CryneHT o0nagaeT 3HAHUSIMU TpeaMeTa
IMOYTH B TOTHOM o0OBeMe paboueit
mporpaMmsbl 1 CaMOCTOATECIIbHO, JIOTUYCCKU
MOCJIeJIOBATENFHO H BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKIIEHTUPYSl BHUMaHHE Ha
HanOoJee 3HaYMMbIX MOMeHTax. OH yMeeT
aHaJIN3UPOBATH, CpaBHHBATb,
KJIaCCH(HUIIMPOBATH, 000011aTh,
KOHKPETU3HPOBaTh M CHUCTEMAaTH3UPOBATH
W3y4eHHBI MaTepuall, BBIIENSAS  €ro
KIIFOUYCBbIC ACIICKTHI u yCTaHaBJIMBast
MIPUYUHHO-CIIEICTBEHHBIE CBSI3H.
@®opmynmupyer CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET PE3YyJIbTAThl aHAIU30B U
JPYTHX HCCIICIOBaHUH, a TaKKe peIiaer
CJIOKHBIE CUTYallMOHHBIE 3a7aun. CTyIeHT
XOpO1IO0 3HaKOM c METOJaMU
UCCIIEIOBaHUS,  HEOOXOMMUMBIMH  JUIA
HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETHYECKUE  ACTIEKTHI
npeamMeTa ¢ NPpaKTUYCCKUMU 3a/ladaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynent o0namaer 0a30BBIMH 3HAHHUSIMHU
10 AUCHIUTUIHHE (MOJTYJTI0), HO UCTIBITHIBAET
TPYAHOCTH IPU CAMOCTOSTEIBHBIX OTBETaX
U MCIIOJIb3YEeT HETOYHBIE (hOPMYIUPOBKHU. B
XOJle OTBETOB OH JIOIYCKAaeT OIIUOKH,
Kacaromuecsi cyTd BompocoB. CTyaeHT
CIOCOOEH peniaTh TOJBKO CaMble IMPOCThIS
33J1aud ¥ BIIQJICET JIMIIb MUHUMAJIbHBIM
HabOPOM METOIOB UCCIICOBAHUSI.

He cnaun

CtyneHT He oOBIagel o0sA3aTelbHBIM
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MaruéanabHas O0mas XapaKkTepucTHKa pe3yJabTaTa
JecsaTnéaLIbHAN OlleHKA

OLICHKA 00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)
He cnan MHUHUMYMOM 3HaHMHA IO TPEAMETYy U HE
1 He cnan MOXXET OTBETHUTHh Ha BOIIPOCHI, JaXE €CIH

npenogaBaTeiib 3aJ4d€T JAOIOJHUTCIILHBIC

HAaBO/ISILITUE BOTIPOCHI.

JucuurumHa (MOIyJb) « APXUTEKTYpa ONEPAMOHHBIX CHCTEM) OLIEHUBACTCS CIICTYIOLIIM
o0pazoM:

AKTHBHOCTH Bec |KoanuectBo Onucanue

Ketic 40% 4 [TpakTudeckas paboTa CTyIEHTOB HaJ peaJbHBIMH HUITU
CMO/ICIMPOBAaHHBIMY 33aJa4aMH, YTO TIO3BOJISIET CTYACHTY
NPUMEHSTH TEOPETUUECKHE 3HAHHS HA IPAKTHKE

[Ipoekt 40% 1 HUccnenoBarennckas paboTa 1Mo TUCIUILTHHE (MOYITO) 1
IPEe3CHTalUs Pe3yJIbTaTOB

3a4€T Cc OlCHKOM 20% 1 KonokBruyM - ycTHBIE OTBETHI HA BOIPOCHI, CIIHCOK
KOTOPBIX U3BECTEH CTYJCHTY 3apaHee

®opmyJa pacyéTa HMTOrOBOM OLEHKHM MO AUCUMILIMHE (MOAYJIIO) «APXHTEKTypa
onepamuoHHbIX cuctem»: «0,4 x cpennee 3a kekicel + 0,4% mpoekT + 0,2 X 3a4€T C OLEHKOW».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MO1YJII0)
IIpuMepHbIe 3a1aHus 11 KelCOB

Keiic 1: IlpepriBanust npoueccopa (IlpepriBanusi 1 00padoTKa HCKJIIOYEHUI
npoueccopa. PexxuMbl nmponeccopa u nepek/jr04eHue KOHTEKCTA)

1. OOwpscHUTE pa3HUIly MEXAY anmnapaTHbIMU M HPOTPaAaMMHBIMU TPEpbIBAHUSMHU.
Hanumute ¢parment koga Ha C ¢ ucnosb3oanuem signal() aas oOpabOTKH mpOrpaMMHOTO
npepbiBanust SIGUSR1, koropeiii BeBoguT coobuienue "Signal received" u yBenuuuBaer
CYETYHK.

2.  OnumuTe mpolecc NepeKIoueHust KOHTeKCTa MpH npepbiBaHuK. Hamummre nmpocToit
npuMep Koja, KOTOpbIii ycraHaBiuBaeT o0pabotuuk mnpepbiBanus g SIGINT ¢
nomoIieio sigaction(), coxpaHsronii W BOCCTAHABIMBAMOLIMNA  COCTOSIHUE — (HAmpumep,
MEPEMEHHYIO).

3. Uro Takoe pexxumsl nporeccopa (user mode vs kernel mode)? Hanummure ko1, KOTOpBIi
BBI3BIBACT CUCTEMHBII BbI30B getpid() u oOmsacHseT, kKak mpoucxomuT nepexo/ B kernel mode npu
€ro BBIIIOJIHEHUU.

4. Peanusyiite 00paboTuuk uckiatoueHus ais neneHus Ha Hoib (SIGFPE). Hanummwre
IporpaMMy, KOTOpast bITAeTCsl BHITOJHUTD J€JICHUE Ha HOJIb, IEPEXBAThIBAET CUTHAM M BBIBOJUT
"Division by zero caught".

5. Onumure  MeXaHW3M  MacKHUpoBaHMA  mpepeiBaHud.  Hammmmre  kojgy ¢
ucnons3oanuem sigprocmask(), kotopeiii  Omokupyer SIGINT wHa 5 cexkyHn, a 3arem
pa30IoKUpyYeT ero.

Keiic 2: Ilnanuposanue npoueccos (Ilianuposanue npouecco: FCFS, RR, npuopurersl,
MLFQ. Me:xnpoueccHoe B3auMO/IeiiCTBHe: CUTHAJIbI, KAHAJIbI, ouepean, shared-memory)

1. OObscuute anroput™m miuanupoBanus FCFS. Hanumure xon, KOTOpblil co3gaeTr Tpu
nodyepHUX mporecca ¢ momoinbto fork(), kaxmprii u3 kotopsix BbINoJHSET Sleep() Ha pasHoe
BpeMs, U POJUTENb KAeT uX 3aBepuieHus B nopsiake FCFS.
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2. Omnumute Round Robin (RR) mnanupoBanue. Hanummre nporpaMmy, HMUTHPYIONTYIO
RR ¢ ucnons3oBanuem alarm() anst taiimepa, e mpouecchl BBIIONHSIOT paboTy B IUKIAX U
NEPEKITIOYAI0TCS KAXKIbIe 2 CEKYH/IBI.

3. Uro TaKoe [IPUOPUTETHOE IJIaHUpOBaHUE? Hanumure KO c
UCIOJIb30BaHueM NiCe() Ui yCTAHOBKH MPHOPUTETOB ABYM MpOIECCAM M JEMOHCTPALUU HX
BBINOJIHEHUS (HAIpUMep, OJIMH MPOLIECC C BEICOKUM MPHUOPUTETOM 3aBEpILACTCs ObICTpEE).

4. PeamusyiliTe MEXIPOLECCHOE B3aMMOJICHCTBHE C TIOMOIIBIO KaHaoB (pipes).
Hanumure xox, rae poaurens numiet ctpoky "Hello from parent" B kanan, a gouepHuii mporecc
YUTAET U BRIBOAUT €¢, 3aTeM novepHuid numeT "Hello from child", a poguTens yntaeT v BHIBOIUT.

5. Omwmmute wucnonszoBanue shared memory mns IPC. Hamummure nporpammy c
ucnonp3oBanuem shmget() u shmat(), rae aBa mporecca (poauTens U MOTOMOK) 0OMEHHBAIOTCS
3HaYCHHUEM TEPEMEHHON Yepe3 pa3zesieMylo aMsITh, yBEIHUUBAs €€ 110 OUSPEIH.

Keiic 3: Peanu3anus BUpTyaabHoil namMsatu (BupryajabHasi naMATh: CTPAHUYHASA
opranmsanusa 1 MMU. AnropurMsel BelaejeHus namaru: buddy, slab, kmalloc.
CuHXpOHM3AMA A/APA: CIIUHIOKH, MBIOTEKChI, OTKJIIOYeHHe npepbiBanuii. Co3nanue u
3aBeplIeHUe MPOLeCcCcoB; cucTeMHbIe BbI30BbI fork/exec)

1. OObscHUTE CTPaHUYHYIO OPraHU3alMI0 BHUPTYAIbHOW MmaMsATH u poibr MMU.
Hanummre xoj, kotopsiii BeibiBaeT Malloc() mist Beyienenust 1 Mb namsitu, poBepsieT agpec u
0cBOOOXK1aeT ero ¢ nmomoiikio free(), reMoHCTpHpys paboTy ¢ BUPTYAIbHBIMH aJPECAMH.

2. Omnwmmute anroput™ BbyieneHus mamsatu buddy. Hamummre mpocTold mpumMep Koja,
umutupyroniero buddy-amiokaTop assi BbleneHUs: 0JIOKOB pasmepa 2”‘n (UCIOJIb3ysi MaCCHBBI
WIN CTPYKTYPHI JUTSE CUMYJISILINN ).

3. Uro Takoe slab-amiokarop? Hanumure ko ¢ ucrnonb3oBanuem kmalloc() (B konTekcTe
spa, HO cCUMYJpyiTe B user-space ¢ malloc()), KoTopslii BeIIEISIET M OCBOOOXKIACT MAMSITh IS
CTPYKTYp, OOBsICHsIS MperMyIecTBa slab Hasl o0LIMM aIOKaTOpoOM.

4. OOBsACHUTE CHMHXPOHHU3AIMIO Spa C MOMOIIBI0 CIUHIOKOB M MbIOTEKCOB. Hamuiure
KoJ ¢ ucrnonb3oBanuem pthread_mutex_lock() (mist cumyssiuu MpIOTEKCa B user-space), Tae 1Ba
MIOTOKA IBITAIOTCS YBEIUYUTH OOIIYIO TIEPEMEHHYIO, IEMOHCTPUPYS CHHXPOHHU3AIHIO.

5. Omnwumure cuctemubie BbI30BbI fork() m exec(). Hamumure xoa, rie poaUTENbCKHIA
nporiecc cosmaer jgodepHuit ¢ momoribko fork(), mouepuwmii BeI3BIBacT €xecl() mis 3amycka
nporpammsl /bin/ls, a poxuTess K aeT 3aBepIieHus ¢ oMok Wait().

IIpumepHble 3agaHus 1/ KOJUIOKBHYMa

3ananue 1: O0BsicHUTe pob inodes B paitnoBoii cucteme. Hapucyiite mpoctyto nuarpamMmy
CTPYKTYpHI inode (BKJIOYAst IOJIS /IJIsE METaIaHHBIX, yKa3aTeel Ha OJIOKU JaHHBIX) U HAMHIINATE
NICEeBJIOKOJT (PYHKILIMHU, KOTOpas 10 MyTH K ¢ailly HaxoauT ero inode U BBIBOAUT pa3Mep (aiina.

3ananue 2: OnumuTe, Kak KaTajJoru OpraHu3yroT ¢aiisl 1 nojakaragoru. Hanumure xox
Ha C, KOTOpBIi pekypcuBHO 00XxoauT Kataior ¢ nomoribto opendir() u readdir(), BeiBost iMeHa
¢aitnoB u ux TUsI (paiisl niKn KaTanor).

3ananue 3: Uto Takoe OydepHbIit K31I U 3a4eM OH HYKeH B (aiinoBoii cucreme? O0bsicHUTE
MEXaHM3M K3UIMpOBaHUS cTpaHull (page cache) m Hamummrte npocroil mpumep koaa Ha C ¢
ucnonb3oBanuem open(), read() u close(), memoHcTpupyrommii uteHue (aiina ¢ BO3MOXKHBIM
TIOTIaJIaHUEM B KOIII.

3amanue 4: OOBSICHUTE OCHOBHBIE omepanuu (aiaoBoi cucteMbl (create, read, write,
delete). HamumuTe 1iceBIOKO alropuT™Ma Co3/1aHusi HOBOTO (haiinia, BKIIrO4as BeieseHre inode,
O0OHOBJICHHE KaTajora 1 3alKich JaHHBIX B OJOKH.

3amanne 5: OnMUImMTE CTPYKTYPY AAHHBIX inode: Kakue Mojsi OHAa COACPKUT U KaK OHU
ucnonb3yrorces. Hamummre kox Ha C, koTophlii ¢ momorsio Stat() momyyaer uHbopMaIumo o
daiine (pa3mep, mpaBa A0CTyIa, BpeMsi MOAU(UKAITIN) U BBIBOJUT €€.

3amanue 6: Kak karamoru cBszanbl ¢ inodes? OOBSICHUTE KOHIICMIUIO >KECTKHX H
CHUMBOJIMUYECKUX CChUTOK. Hammmmmre kox Ha C, KOTOPBIN cO37aeT KECTKYIO CCBUIKY Ha (hailir ¢
nomomnibto link() m mpoBepsier, 4To 1Ba MMEHM yKa3bIBAIOT Ha OIWH inode (cpaBHMBas HOMepa
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inodes).

3anmanue 7: Uto Takoe OyQepHbIi KA1l B KOHTEKCTE ONepanuidi BBoJa-BeiBoga? OnuimmTe
anroput™ write-back kamupoBanus. Hamummre mnpoctoil mpumMep Kojaa, UMUTHPYIOIIETO
OydepHBIN KAII: CTPYKTypa JAHHBIX Uil K3IIa U (YHKIIUU N7 YTCHUS/3aMUCH C MPOBEPKOI
MoMa/laHusl.

3ananne §: OOBSCHUTE MPOCKTHPOBAHUE CTPYKTYPHI JAHHBIX JUIS XPaHEHHs KaTajJoroB
(HampuMep, TMHEHWHBIN CITUCOK VS. X31-Tadsmia). Hapucyiite quarpammy B-nepeBa aiis karanora
¢ 10 daitniamMu 1 HAMHUIIUTE TICEBIOKO/T MTOKCKA (ailyia Mo UMEHHU B TAaKOW CTPYKTYpE.

3amanne 9: OnummTe onepanuio ureHus (aiina B gainopoii cucteme. Hanmummre ko Ha C,
KOTOPBIN OTKpBIBACT (hailll, ynutaer ero coaepkumoe Ookamu 1o 1024 oaiira ¢ momouipro read(),
U BBIBOJAUT O0IlIee KOJUYECTBO IMPOYUTAHHBIX OAaWTOB, IEMOHCTPHUPYS B3aUMOICHCTBHE C
Oy(epHBIM K3IIEM.

3amanue 10: Kak pabotaer BbieieHne 0JI0KOB JaHHBIX 1711 (aiiinos (bitmap vs. linked list)?
OOpbscHUTE TpeuMylIecTBa M HenocTaTku. Hamummre mceBnoko] (YHKIMH BbIICICHUS
CBOOOJIHOTO OJIOKA C UCIIOIB30BaHKEM bitmap (MacCUB OUTOB).

3aganue 11: O0bACHUTE POJIb KaTAJIOTOB B Mepapxuu (aiinoBoii cucremsl. Hammmmre Koz
Ha C, xoTopblii co3maeT HOBBIA Katasor ¢ momoribio mkdir(), mobasnser B Hero daiiia ¢
nomoribto open() u write(), 3arem ynanser daiin ¢ momoursio unlink().

3amanme 12: Yto Takoe inode table u kak oHa cBsizaHa ¢ karajgoramu? ONUIIKATE TPOIECC
paspemienuss mytu (path resolution). Hamummre TmceBIOKOJ —airoputMa, KOTOPBIH TIO
abcomotHoMy nyTu (Hampumep, "/home/user/file.txt") naxomut inode daiina, HauMHAsS OT
KOPHEBOT'O KaTajora.

3ananue 13: Onummure MexaHu3M Oy(depHOro K31a Ui NPeA0TBPAIleHUs TOTePU JaHHbBIX
(fsync). Hamumure ko Ha C, KOTOPBIH 3anmuchiBacT AaHHbIe B (hailn ¢ momorisio Write(), 3atem
BbI3bIBaeT fSyNc() mis IpUHYANTEIBHOM 3aTUCH HA IUCK M U3MEPSICT BPEMS OTepalliu.

3ananne 14: OOBsiCHUTE MPOSKTUPOBAHKE OIEpANil yaaneHus ¢aiiia: 4To MPOUCXOAUT C
inode u 610kamu qanHbIX. Hamuimute ko Ha C, KOTOpBIN yaassieT ¢aiin ¢ momoisio remove() u
npoBepsieT, 4To inode ocBoOOKkAeH (¢ moMoInko Stat() mocne ynanenus).

3ananue 15: Kak OydepHblii K311 B3aUMOJIEHCTBYET ¢ BUPTYaJIbHOM maMAThi0? Onuimre
konuennuio mapped files. Hanmmmre npoctoit npumep koaa Ha C ¢ ucnonb3oBanreM mmap() s
oToOpaxxeHus (aiina B mamMsITh, YTCHHS U 3alMCH JAaHHBIX HAIMIPSAMYIO Yepe3 yKa3aTelb.

IIpumepHoe onncaHue U KPUTEPHUH OLIECHMBAHUSI K HUTOTOBOMY IIPOEKTY

Onucanue npoexkra:

WTOrOBBII MPOEKT HAIpaBlI€H HAa KOMIUIEKCHYIO IIPOBEPKY M 3aKpEIUICHHE 3HAHMWIA,
MIOJIyYEHHBIX B XOJ€ M3y4YEHHUsS KIIIOUEBBIX ACIEKTOB apXUTEKTYpPbl ONEPALMOHHBIX CHCTEM.
CrynenraM mnpejuiaraercss paspadoTaTh MPOTOTUI WM MOJENIb KOMIIOHEHTOB ONEpalMOHHOMN
CUCTEMBI, OTPaXKAIOUIMX OCHOBHBIE MEXaHU3MBbI U IIPUHLIUIIBL, U3y4YEHHBIE B IUcHUIUIMHE. [IpoekT
JIOJIKEH MPOIEMOHCTPUPOBATh TIOHUMAaHUE U YMEHUE IPUMEHSITh TEXHOJIOTUU Pa3pabOTKH sSpa,
00paboTKy pepbIBaHM, yIpaBiIeHNE BUPTYaJIbHON aMAThIO, INIAHMPOBAHUE MTPOLIECCOB, pabOTy
C BHEUIHMMHM HOCUTEISIMU JIaHHBIX, OCHOBBI OpraHM3alMMd (QaillIoBBIX CUCTEM M 3aIlyCK
I10JIb30BATENBCKUX MTPOLIECCOB.

B pamxkax npoekTa cTyneHTaM HeoOXO0qUMO:

o Co3aTh MUHUMAJIBHYIO CpENy WIH MOAYINb, peanusyromuil npouecc 3arpy3ku OC ¢
MCIIOJIb30BaHUEM 3arpy3dyrKa U MHULUATU3AIIH S]Ipa.

e PeanmuzoBarb 00pa®OTKy ammapaTHbIX W  NPOTPaMMHBIX  TNPEPBIBAHUN  C
HCIIOJIb30BaHUEM TabauIbl BeKTOpoB npepbiBanuii (IDT).

e OpraHu3oBaTh MEXaHU3M BHUPTYaJbHOW MaMATH C TAOIUIIAMU CTPAaHHUIL, 00pPabOTKOI
page fault u 6a30BbIM yIpaBIeHHEM MAMSTHIO.

e BHenputh npocToil MIAHUPOBIIMK MPOLECCOB, OOECIIEUMBAIONININ MNEepeKITIOueHUEe
KOHTEKCTa M YIPaBJIE€HUE COCTOSIHUSIMH MPOLIECCOB.

e OOecneunTh B3aMMOJEUCTBHE C BHEUIHMM YCTPOHCTBOM XpaHEHHUs JaHHBIX,
peann3oBaB 0a30BbIE ONEpalMU BBO/IAa-BbIBO/Ia C YUETOM aCHHXPOHHOCTH U IPEPHIBAHUA.
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e CropoeKkTupoBaTh CTPYKTYpY (HaljioBOM CHCTEeMBI C Karajoramu, (Qaitmamum u
MCTaJaHHBIMHU, PCAIM30BATh AJITOPHUTMbI PpPa3MCHICHUA W YIPABJICHUC CBOGOI[HBIM
IIPOCTPAHCTBOM.
e (OO0ecreunTh 3aIyCK MOJb30BaTEIILCKUX MPOIIECCOB C KOPPEKTHON MHUIMAIA3AIUEH U
MOHHUTOPHHI'OM.

[IpoekT MOkeT OBITH BBITIOTHEH B JOPME MPOTPAMMHOTO MOJYJISI, IMYJIATOPA, PACIIHUPEHHS

cymectByomeid OC unu yueOHOro cumynstopa. BakHO mpoaeMOHCTpUpPOBATh HWHTErPAIUIO
M3YYEHHBIX TEM U MOHUMaHUE B3auMoiecTBusl KoMoHeHTOB OC.

Kpurepun oueHuBanmsi:

[Tonumanue u npuMenenue kouueniuii 3arpy3ku OC
O6paboTka npeprIBaHU

MexaHu3Mbl BUPTYaJIbHOU ITAMSTH

[InanupoBaHue nMpoieccoB

Pabota ¢ BHEITHUMU HOCUTEIISIMU JTAHHBIX
Opranu3zanus GaitioBoi CUCTEMBI

3armyck u ynpasJIeHHE N10JIb30BATEIbCKUMU MPOIIECCaMU
KauecTBo peanuzanuu u HHTETpanus KOMIIOHEHTOB
JleMoHcTpanys 1 3aiuTa MpoeKTa

CoNoR~LNE

3aganus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

Ne n/mn

3amanme OTtBeT Komnerenunus

Kakoit mexanuszm OC oTBewaer 3a peaknuio Ha | OOpabOTUYHMK MpepbIBaHMIA / YK-1
anmapaTHbIC U TIPOrPAMMHBIEC CHUTHAIIBI OT interrupt handler
nporeccopa?

Kaxoii KOMIIOHEHT OTBeYaeT 3a MMU (Monynb ynpaBieHus YK-1
peoOpa30BaHKUE BUPTYAJIbHBIX aJIPEeCOB B MaMsATHIO)
(u3nUecKue B COBPEMEHHBIX cCUCTEMax?

Kaxkoii anroputm riaHupOBaHUsI IPOLIECCOB RR (Round Robin) VK-1
obecrieynBaeT CrpaBeUIHBOE PacIpe/ieieHUe
HPOIIECCOPHOTO BPEMEHH Yepe3 KBaHT
BpeMeHu?

Kakas ctpykrypa B (haitioBoii cucteme Unix- Inode YK-1
noo0ubIx OC XpaHUT MeTaiaHHbIe O (haiie
(pa3mep, rpaBa, yKa3aTesy Ha OJIOKH)?

Kaxkas Matematnyeckas MOAECIb UCIIOJIb3YETCS Koneunsrit aBToMar / state OIIK-1
JUTSL OITUCAHUS COCTOstHUi mporecca B OC machine
(HampuMep: TOTOB, BBIIOJIHAETCS, 0KHaeT)?

Kaxkoit nuckpeTHO-MaTeMaTUUECKUI MOIX0 I'pad oxuganus pecypcos / OIIK-1
MPUMEHSIETCSI [T MOJICITHPOBAHUS resource allocation graph
B3anMo0J10KkupoBOoK (deadlock)?

Kakotii anroputm yrpasjieHUs aMSIThIO Buddy-anroputm OIlK-4
HCTIONIb3YeT OMHAPHOE JACPEBO TSI BbIICICHHS
1 0CBOOOX/IEHUsI OJIOKOB (PMKCHPOBAHHOTO
pasmepa?

Kaxoii MmeTon mpumensieTcs s aHaIn3a MojenupoBanue ouepenei / OIIK-4
MIPOITYCKHON CIIOCOOHOCTH JIUCKOBBIX queueing theory
oTiepanuii BBOJIa-BeIBO1a?

Kakoii anroput™ CHHXpOHU3AIHN Spinlock OIIK-4
NpPEeJI0TBPAIIACT TOHKU IAHHBIX C TOMOIIBIO
aTOMapHBIX OIepaIrii 1 AKTUBHOTO
OKHIaHusA?

10

Kaxkoit MexaHn3M MEXTIPOIIECCHOTO Paspensiemas namsarts / shared OIIK-4
B3aMIMOJICHCTBUS TIO3BOJISIET MPOIIeccam memory
00MEHUBATHCSI TAHHBIMU Yepe3 OOIIYI0
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00sacTh namMaTu?

11 | Kakoii cucTeMHBIH BbI30B B UniX-mOT00HBIX fork() OIIK-6
OC co3maér HOBBII Mpolecc, KOMUpyst
aJIpecHOE POCTPAHCTBO POJIUTENS?

12 | Kakoii Tun ycrpoiictea B OC nipeocTasisier Brounoe ycrpotictBo / block OIIK-6
JOCTYII K TAHHBIM 110 OJI0KaM device
(UKCUpOBaHHOTO pa3zMmepa?

13 | Kakoii anroput™ HCIONB3yeTCs IS LRU (Least Recently Used) I1K-3
Mpe/ICKa3aHus 3aMCHBI CTPAHHIIbI B
BUPTYQJILHOH MMaMsATH Ha OCHOBE OyyIIero
WCIIOJIb30BaHUS?

14 | Kakoit MeTO MaTeMaTHIECKOTO Teopust MmaccoBoro IK-3
MOJICITUPOBAHUS TIPUMCHSICTCS IJIs1 OTICHKH oOcyxuBaHus / queueing
CPEIHEr0 BPEMEHH OKHJIaHUsI B OUYepeIn theory
TJIAHUPOBIIUKA?

15 | Kakoif moaxo/ K CHHXPOHHU3AIHH Mutex IK-3
MPEOTBPAIIACT OJTHOBPEMEHHBIHN JTOCTYIT K
KPUTHYECKOH CEKIIMU C TIOMOIIBIO OJIOKUPOBOK
W CHCTEMHBIX BBI30BOB?

16 | Kakoit MeTo/ 1 ONITUMHU3AINH TAMSITH Coopka mycopa / coalescing IK-3
MO3BOJISIET YMEHBIIHUTh ()parMEeHTALIUIO 32 CUET
00BbEUHEHNS CMEXHBIX CBOOOHBIX OJIOKOB?

17 | Kakoii CHCTEMHBI BBI30B HCIIOIB3YCTCS IS pipe() VK-1
oOMeHa TaHHBIMH MEX/Ty TIPOIIECCAMU uepe3
OJIHOCTOPOHHUI KaHaT?

18 | Kakoif anroput™ IJIaHHPOBAHHMS MPOLIECCOB SJF (Shortest Job First) I1K-3
MUHHMH3UPYET CPETHEE BPEMsI OKUIaHUSI 32
CUET BBITIOJTHEHHSI CAMOTO KOPOTKOTO 33/TaHUS
nepBbIM?

19 Kaxkoit MmaTemaTHuecKkuii METO NPUMEHSETCS MopgenupoBaHue Ha OCHOBE OIIK-1
JUTSL QaHAJIM3a YCTOWYMBOCTH CHCTEMBI MPH T PepeHInATBEHBIX
BBICOKOH Harpy3ke Ha INIAHUPOBIIHK? YpaBHEHUI

20 | Kako¥ moaxo/1 UCTIONb3yeTCst st I'padoBoe npescrasnenve / OIIK-6

BU3yaIM3aIiy rpada 3aBUCHMOCTEH MK Ty
MPOLIECCAMH M PECYPCaMH TIPH aHAIN3E
B3anMo0J10KkupoBOoK (deadlock)?

resource allocation graph
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