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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMMa IUCHUMIUIMHBI (MOZAYJS) «ApPXMTEKTYpa OIEPALlMOHHBIX CHUCTEM»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec M aHaIMTHKA, YTBEP)KIEHHBIM MpUKa3oM MUHHUCTEpCTBA HAYKH M BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 838 ot 29.07.2020 rona.

W3ydyeHue AUCUMIUIUHBL (MOIYJsA) «APXHUTEKTYpa ONEPAlMOHHBIX CHCTEM» BAXKHO IS
NOHMMAaHMS TMPHUHLUIIOB B3aMMOJCHCTBHS aIMapaTHOTO W IMPOTPaMMHOTO OOecreueHHs, 4YTO
no3BouisgeT 3¢ (HEeKTUBHO pa3padaTbiBaTh U ONTUMU3UPOBATH CUCTEMBL. JTO 3HAHHE CIIOCOOCTBYET
CO3JIaHUIO HAICKHBIX, IPOU3BOJUTEIBHBIX U O€30IaCHBIX BBIYUCIUTEIBHBIX CPell, HEOOXOAMMBIX
B COBPEMEHHBIX TEXHOJIOTHSIX.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata 1o HamnpasieHuro 38.03.05 busznec-undpopmaruka, npodpmis buznec u aHamTuTHKA
¥ BXOJIUT B 4acTb, OPMHUPYEMYIO YIaCTHHKaMH 00pa30BaTebHBIX OTHOIIEHUH, biioka 1.

Jucnuninza (MOysb) sIBIsIETCSl BBIOOPHOM M TOCTYIHA JIJIsl U3y4eHus Ha 3 wiu 4 Kypce B
6, 7 wim 8 cemecTpe Ha BHIOOD.

Heab wu3yyeHMsi AUCHMILIMHBI (MoayJsi): QopMupoBaHue TIJIyOOKOrO HOHHUMAaHMS
BHYTPEHHEI0 YCTPOWCTBA W TNPHHIMUIIOB PA0OTHI OMEPAMOHHBIX CUCTEM U A(PPEKTHBHOTO
IIPOEKTUPOBAHUS U YIIPABJICHUSI BBIYMCIUTEIBHBIMU PECYpCaMHU.

3agayu u3y4eHusi JMCHUILIMHBI (MOAYJIA):

— HW3YYUTb OCHOBHBIE KOMIIOHEHTHI aDXUTEKTYphI ONIEPALIMOHHBIX CUCTEM, BKIIFOYAS PO,
IPOIIECCHI, YNPaBIEHUE IaMATHIO, (hailyIoBbIE CHCTEMBI M MEXaHH3MBbl BBOJA-BBIBOJA, IS
[NOHMMaHMs MX B3aUMOCBS3M M pPOJIM B OOECHEUEHMM HAJSKHOM pPabOThl MPOrpaMMHOTO
o0ecrieueHus;

— OCBOMTb METOIbl M AJITOPUTMBI YIIPABICHUS CUCTEMHBIMU PECypCaMH, TAKHUE Kak
IUIAHUPOBAHME IPOLIECCOB, CUHXPOHU3ALMsA W PACHpPEIEIICHHE NaMATH, C LENbI pPa3BUTHSA
HAaBBIKOB aHAJIM3a MPOU3BOIUTEILHOCTH U 3P dexkTuBHOCTH OC;

— Ppa3BUTh CIIOCOOHOCTH K IMPOEKTHPOBAHMIO U MOJAW(UKAIIMKM ONEPALUOHHBIX CHUCTEM
JUIS pa3IMYHbIX TIATGOPM UM CLIEHApUEB MPUMEHEHUS, BKII0Uas BHICOKOHATrPYKEHHbIE CHCTEMBbI
U BCTPOEHHBIE YCTPOMCTBA, C AKIIEHTOM Ha IPAKTHYECKOE MPUMEHEHHE B pa3pabdoTKe U
aJIMUHUCTPUPOBAHUHU.

B pe3ysabrate ocBOeHHSsI AMCHUILIUHBI (MOYJIs1) 00YUYaIOIIMIiCH JOJIZKEH::

3Hamy:

— B3aMMOJICHCTBHE ONEPAIIMOHHON CUCTEMBI C 000PYA0OBAHUEM,;

— JIrOpUTMBI IJITAHUPOBAHUS 337134,

— MPHUHLUIBI YCTPOICTBA (halIOBBIX CUCTEM;

ymembo:

— BeCTH pa3paboTKy Ha amyssTope KomnbioTepa 6e3 OC;

enademp:

— HaBBIKOM pEAJIN3aIluH TIPOCTON OTEPAIMOHHOMN CUCTEMBI ¢ 0a30BBIM () YHKIIHOHAJIOM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOThI 00yUYarOIINUXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTeHIIN U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTABIICHHBIX 33144 VK-1.2. YMeeT KpUTUYECKU OLICHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHUHTE3UPOBATh JaHHBIE U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. CrniocoOeH MpOBOANTH OIIK-2.1. 3HaeT OCHOBHBIE TEHACHIINHA U
WCCIIEIOBAaHNE U aHAIH3 XapaKTePUCTHKH PHIHKA
pBIHKA HHPOPMALIMOHHBIX WHPOPMAIIMOHHBIX CHCTEM U
CHCTEM B UHPOPMAIIIOHHO- WHPOPMaIHOHHO-
KOMMYHHUKaIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BHIOOpA ONTUMAIIGHBIX PEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTHH
[K-2. CriocobeH HCIoIb30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMATUUECKHE
COOTBETCTBYIOIIUI METO/IbI U UHCTPYMEHTAIILHBIC
MaTeMaTH4YeCKHUil armapar u CpeICTBa, IPUMEHSIEMBIE IS
WHCTPYMEHTAJIbHbIE CPE/ICTBA 00paboTKH 1 aHaJK3a HHPOPMAIUH
Ut 00pabOTKH, aHATIN3a U IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH I1K-2.3. Hmeet npakTHYECKHiA OMBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
WHPOPMAITUH B PaMKax
UCCIIEIOBATENBCKUX ITPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHHUYCCKHEC OTUCTHI,

o opMIIEHHUS HAYYHO-TEXHUUECKUX
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MpPE3CHTAllMU, HAYYHBIC
MyONHKAIIH TT0 pe3ybTaTaM

OTYETOB, PE3CHTALUHN U
1y OJIMKaITHi

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
IK-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 POCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITeIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIAPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
HauMmeHnoBaHue TKY
n Ounas gpopma .
pa3aena IMCUUIIIMHBI (Tekyumi
KonrakTHas padoTa
(Mozynst) Kontpo | CamocTtosiTennb KOHTPOJIb
Jlexknuu CeMuHapbl b Has padora ycrieBaeMocCTH)
1 WNHcTpyMeHTHI 115t 4 4 18 Keiic
paspabotku sipa OC.
[Tponecc 3arpysku OC
2 [IpepsiBanus 4 4 18 Keiic
mporeccopa
3 Peanuzarus 5 4 20 Keiic
BUPTYQJIBHOH MaMsTH
4 [T1anupoBanue 4 4 18 Keiic
MIPOIIECCOB
5 Pabora ¢ BHEIIHUME 5 4 19 Keiic
HOCHUTCIIIMHU JAaHHBIX
6 bazoBbie mpuHIHTIBI 4 4 19 Komnmoxsruym
OpTraHM3alnN
(haliIOBBIX CHCTEM
7 3amyck 4 4 18 Keiic
TTOJIb30BaTENbCKIX
MPOIIECCOB
3auem c oyenkoi 2 [Ipoekt
Hmozo: 30 28 2 130
Obvem oucuyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJIS)
Ne HaumenoBaHue pazaesia Conep:xanue JTUCHUILIHHBI (MOYJIs1) IO TeMaM
n/a JAUCHMIJIMHBI (MOTYJIs1)
1 WHcTtpyMeHTsI aiist pazpaboTku | MHCTpyMeHTapuit 1uist pa3paboTKH sijipa; Mpollecc HayalbHOM 3arpy3KH

anapa OC. ITponecc 3arpyzku OC

2 IIpepoiBanus npoueccopa IIpepoiBanus 1 06pabOTKa UCKIIOYEHUH Ipoueccopa. Pexumel
MIpoleccopa U NepeKIIIoYeHne KOHTEKCTa
3 Peanuzanus BUpTyanbHOU BuptyanbHasg namsaTh: ctpannyHas opranuzanus 1 MMU. Anroputmsl
MaMsATH BbIIenieHus mamstu: buddy, slab, kmalloc. Cuaxponu3zanus sapa:
CIHMHJIOKH, MBIOTEKCBI, OTKIIOUeHUE npepbiBaHuid. Co3nanue u
3aBepIleHHE MPOIIECCOB; CUCTEMHBIE BbI30BHI fork/exec
4 IInanupoBaHHE MPOLIECCOB ITnanuposanue nponeccon: FCFS, RR, mpuopurets:, MLFQ.
MesnpoueccHOe B3aMMOJICHCTBUE: CUTHAIIBI, KaHaJlbl, ouepeau, shared-
memory
5 Pabora ¢ BHEITHUMH brounsie ycrpoiicTBa, KOHTpossepsl 1uckoB 1 DMA. CUMBOJIbHBIE
HOCHUTEJISIMU JJAHHBIX ycTpoiicTBa: KoHCob, UART, TaliMepsl
6 bazoBble npuHLUIIBI OcHOBBI aitioBBIX cucTeM: inodes, KaTanoru, OyQepHbIN KA.
opranuszanmu ¢aiinoseix cucreM | [IpoekTupoBaHue GailJIOBBIX CUCTEM: CTPYKTYPHI JIAHHBIX U ONIepaIii
7 3armycK moab30BaTENbCKUX 3arpy3uuk ELF u 3amyck mosip30BaTenbCKIX MPOIIECCOB.

mponucccoB

Ilone3oBaTenbekuii peskum: 3arpy3ka ELF, cucteMHsli BBI30B, OTInaaKa

aapa

ONEeKTPOHHBIA JOKYMEHT




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  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Tanenbaym, D. OnepanmoHHBIE CUCTEMBI: pa3paboTKa W peanu3anus : ydeOHukK / .
Tanenbaym, A. Byaxamn. - 3-e u3a. - Caukr-IlerepOypr : ITutep, 2021. - 704 c. - ISBN 978-5-
4461-9755-2. - Tekcer : anekrponnbii. - URL: https://znanium.com/catalog/product/1857038.

2. Tanenbaym, O. COBpeMEHHbIE ONEPaIlIOHHBIE CUCTEMBI : HAYYHO-TIOMYJISIPHOE U3/IaHUE
/ 3. Tanenbaym, X. boc. - 4-e m3n. - Cankr-llerepOypr : ITurep, 2021. - 1120 c. - (Cepus
«Knaccuka computer science»). - ISBN 978-5-4461-9883-2. - Tekcrt : snekrponHbiid. - URL:
https://znanium.ru/catalog/product/1857039.

3. T'ocre, . M. OmnepaliioOHHbIE CUCTEMBI : YYEOHHK W MPAKTUKyM Juis By30B / M. M.
I'octeB. — 2-¢ 3., uctp. u 1on. — Mocksa : 3narensctBo FOpaiit, 2025. — 164 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-534-04520-8. — Texkct : anmexktpoHHBIN // OOpa3zoBareibHAas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561557.

4. bpoiino, B. JI. Apxutextypa 9BM u cucrem : yuebnuk / B. JI. bpoiino, O. I1. Unbuna. -
2-e w31, - Cankr-IlerepOypr : [Tutep, 2021. - 720 c. - (Cepust «Y4eOHUK 1151 By30B»). - ISBN 978-
5-4461-9983-9. - Tekcr : anekTponnsiid. - URL: https://znanium.com/catalog/product/1857027.

Hononnumenvnan r1umepamypa:

1. Hosoxwio O. I1. Apxurekrypa 9BM U BEIYMCIUTENBHBIX CUCTEM : YUEOHUK JJIS1 By30B
/ O. I1. HoBoxwunoB. — 2-e u3f., ucnp. u non. — Mocksa : Uznatenscto FOpaiit, 2025. — 505
c. — (Bwicmee obOpaszoBanme). — ISBN 978-5-534-20365-3. — Tekct : 31MeKTpOHHBIN //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/568920.

2. ToncrobpoB A. I1. Apxurextypa DBM : yuebnuk s By30B / A. I1. Toncro6pos. — 3-
e u3a., nepepab. u jnon. — Mocksa : M3parensctBo IOpaiit, 2025. — 162 ¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-16839-6. — Tekct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/566711.

3. T'octe . M. OmepalimoHHbIE CUCTEMBI : YIeOHUK M TIPAKTHKYM IS By30B / 1. M.
['octeB. — 2-e u3n., ucnp. u fon. — Mocksa : U3narensctBo FOpaiit, 2025. — 164 c. — (Beiciiee
obpazoBanmue). — ISBN 978-5-534-04520-8. — Texkct : anmexktpoHHBIN // OOpa3zoBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/561557.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENbCKOM paboT 00yyaronuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerienust, KOTOpPBIE MPEICTABISAIOT CO00 yueOHbIE ayAUTOPUH IJIsl TPOBEICHUS 3aHATHHA
JEKIMOHHOTO THWMA, 3aHATHM CEMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHMs, CIy>KalllUMH JUls MpPEeACTaBIEeHUs yd4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CIHENHUATIU3UPOBAHHBIM 000pYyI0BaHHUEM, BKJIIOYAs! IEMOHCTPAIIMIOHHOE 000PYAOBaHHUE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCIOJB30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  OJEKTPOHHYIO  HH(POPMALMOHHO-0OpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0Oa3am
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpaMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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http://school-collection.edu.ru/
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CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | nuuensnonnoe

Cucrtemsbl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLmioc: cripaBoOuHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTEYECTBEHHOE JIMIEH3HOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpagudeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEeMOe
CepBuchl U C1yKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

7. MeroanyecKkue v OlleHOYHbIe MATEPHAJIBI
MeToan4yeckue yKazaHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce n3ydenust AUCUUIUIMHBL (MOJYJIsl) «APXUTEKTYpa ONEPallMOHHBIX CHUCTEM» B
paMKax TEKYyILIEro KOHTPOJs yCHEBAaeMOCTH HCIIOJB3YIOTCS Takhe BUAbI yuyeOHOW paboThl, Kak
JIEKLU, CEMUHAPBI, KEUCHI, KOJUIOKBUYM, ITPOEKT, a TAKKE PA3NMYHBIC BBl CAMOCTOSATEIBHOU
paboThl OOydaroMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAaKTUYECKUX MPOo(deccHOHAIbHBIX KOMIETEHIIHH,
MOOLLPEHUE UHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, TIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCs BECTH KOHCIEKT JICKIUH: KPaTKO M CXEMAaTHIHO
¢dbuKkcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPEToAaBaTeNo Ha KOHCYJIBTAIUN WA BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHSITHSI.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTeNs, TAe CTYACHTHl aKTUBHO Yy4YacTBYIOT B OOCYXKIEHUSX,

MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

I[J'IH YCHCmHOﬁ NNOATOTOBKH K CEMHHAPY PCKOMCHAYCTCA 3apaHCC O3HAKOMUTLCA C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 9TOOBI MMETh BO3MOXXHOCTh AKTHBHO Y4aCTBOBAaThL B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Keiic — mpakTtuueckass paboTa CTyIEHTOB HaJ pPEaIbHBIMH WM CMOJCIMPOBAHHBIMU
3aJjla4aMH, 4TO IO3BOJIET CTYACHTY IPUMEHATh TEOPETUUECKHUE 3HAHNS Ha IIPAKTHKE.

CTyneHT caMOCTOSITENILHO pa3padaTbIBAET CTPATETUIO PEILICHNUS IOCTABICHHON 3a]a4l, YTO
CHOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTUYECKOI'O MBIIIJICHUS U CaMOCTOSATENIBHOIO MPUHATUS
pemennii. Tako# moaxo/ moMoraeT NoAroTOBUTh Oy yIIMX CIIEIUAINCTOB K PeaJbHBIM BHI30BaM
B UX IPO(eCcCUOHATBHOMN JeSTEIbHOCTH.

KOJZJZOK@MJ/M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BCCTCH CTYJICHTY 3apaHCC.

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO MMPpOaHAJIU3NPOBATDH y‘le6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘ICGHI/IKaMI/I n JONOJHUTCIBHBIMKU HMCTOYHHMKaAMMH,
AKICHTHUPYSA BHHMAHHUC Ha KIIOYEBBIX TEMaAx. PCKOMCHI[YCTCH CO3J1aTb CTPYKTYPHUPOBAHHLIC
KOHCIICKTBI, BBLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

IIpoexm — uccrenoBarenbckas paboTa 1Mo Kypey U Mpe3eHTalus pe3ylbTaToB.

Jlnsg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENEeNIUTE LENM M 33Jayd IPOeKTa,
pacrnpefenuTe PO U OO0SI3aHHOCTU MEXKAY YYAaCTHUKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITTOJIHEHUS KaX/I01 9acTH paboThl. PeryssipHo mpoBoauTe BCTpeun st 00CYKIEHUS Iporpecca
U peUIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HANpaBlE€HHAs Ha YINIYOJIEHHOE
W3YYEHHE OTJIEIbHBIX TEM M BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miportiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuaiaMy Mpyu MUHUMAIBHOM yYacTHH MIperoaaBareis. 3aaun CTy/IeHTa BKIIOYAlOT paboTy
C KOHCITEKTaMH JICKIIHi (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHE YUCOHBIX MATEPHUAJIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBAHHA Pe3yJabTATOB 00y4eHHs 110 JUCHUILIHHE (MOYJII0)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHUILINHE (MOYJII0) KAPXHTEKTYPa ONepalMOHHBIX CHCTEM

OneHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOM aTTECTallUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OWeHKOU, TPU HTOM TNPOBOJUTCA OIIEHKA KOMIETEHLUH, CcHOpPMUPOBAHHBIX I10
JTUCIUIINHE.

g oleHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM M IPOMEKYTOYHOM aTrTecTaluu
UCIIOJIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TPaIULMOHHOMN
nATHOAIIIBHOM LIKAIOH ciieyronmM 00pa3oM, ecii HHOE He YKa3aHo B cuilIa0yce AUCIUILIMHBL:

JecaTubannbuas IlarudamnbHas O0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 1o JUCHUILINHE (MOLYJIIO)
10 OTanaHO 3auTeHo CTyZeHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, u

8 OTIHYHO 3a4TeHO FJ'Iy6OKO OCMBICJIEICT  JUCHUIUIAHY. On
CaMOCTOATCIIBHO n JJIOTHYCCKHN
MMOCJICA0OBATCIIbHO OTBEYACT Ha BCC BOIIPOCHI,
AKICHTUPYA BHUMAHUEC Ha HanOosee

BAYKHOM. YwMmeer aHaJIU3UPOBATh,

CpaBHHBATH, KJIacCU(UIIUPOBATH, 000011aTh,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

KOHKPETH3UPOBaTh W CUCTEMAaTHU3HPOBATH
W3yUYCHHBIH MaTepuall, BbIICISISI KITIOYCBEIC
MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJICNICTBEHHBIE CBs3U. YeTKo (GopMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNIN, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJaMH HCCIEAOBAHMS, HEOOXOIUMBIMU
JUTS. TIPAKTUYECKOW JICATEIBHOCTH, U yMEET
CBSI3BIBATh TEOPETUYCCKUC ACIIEKTHI
JTUCIUTUTAHBL (MOIyJIsl) C TPAaKTHYECKUMHU
3a/1lauaMH.

Xopomo

3auTeHo

Xopowo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMH IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
HPOTPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIEeJOBAaTeIHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKICHTHPYSI BHUMaHHE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHHBATB,
KJIACCU(HUIPOBATD, 006001maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3y4YCHHBIH  MaTepuajl, BBIACIAS €ro
KIIIOUEBbIC ACIICKThI u yCTaHaBJIMBas
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®opmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YyIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIO)KHBIE CHTYyallMOHHbIe 3a1a4n. CTyIeHT
XOPOIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOUMBIMH IS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETHUUECKHE ACIICKTHI
npesMeTa ¢ IPaKTHIEeCKHUMU 3aJa4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH
0 TUCIUIITHHE (MOIYJIIIO), HO HCTIBITHIBAET
TPYAHOCTH MIPU CAMOCTOATENLHBIX OTBETAX
W UCIIOJIb3yeT HETOYHBIE (JOPMYIUPOBKHU. B
XO0l€ OTBETOB OH JOIYyCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CrTyneHT
CIIOCOOEH pelaTh TOJILKO CaMble MPOCTHIE
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CTymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETUTHb HAa BOMNPOCHI, JAXKE ECIU
MPENoIaBaTeNb 3aqacT IOTOJHUTEIHHBIC
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

HaBOJISIIIINE BOTIPOCHI.

JucuurumHa (MOIyJb) «APXUTEKTYpa ONEPAMOHHBIX CHCTEMY OLIEHUBACTCS CIIETYIOLTIM
o0OpazoM:

AKTHBHOCTH Bec |KoanuectBo Onucanue

Ketic 40% 4 [IpakTudeckas paboTa CTyIEHTOB HaJ peaJbHBIMU UITU
CMOJICTUPOBAHHBIMY 3aJIa4aMH, YTO MO3BOJISET CTYICHTY
NPUMEHSTH TEOPETUUECKHE 3HAHHS HA TIPAKTHKE

JZIOKBUYM () THBIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX U3BECTEH
Komno 20% 1 Ve € OTBE a BOIIPOCHI, CITUCOK KOTO 3BECTE
CTYIEHTY 3apaHee

3a4éT ¢ OICHKOM 40% 1 3ammTa UTOrOBOTO IIPOCKTa

@®opmyJia pacuyéra HMTOrOBOM OLEHKH MO AUCHUILIMHE (MOAYJII0) «APXHTEKTypa
onepanuoHHBIX cuctem»: «0,4 x cpemHee 3a keicol + 0,25 X cpeanee 3a Kou1okBUyM + 0,4 X 3a
MIPOEKT».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpuMepHbIe 3agaHus 1)1 KelicOB

Keiic 1: IlpepbiBanusi npoueccopa (IlpepriBanust u 00padoTKa HCKJIIOYEHU I
npoueccopa. PexxuMbl nmponeccopa u nepek/jr04eHue KOHTEKCTA)

1. OObsacHHTE pa3HHIy MEXKIy anmapaTHBIMA M TPOTPAaMMHBIMH pPEPHIBAHHUSIMU.
Hanumure ¢parment koga Ha C ¢ ucnosb3oanueMm signal() aas oOpabOTKH mpOrpaMMHOTO
npepeiBanust SIGUSRI1, xotopsiii BbBonuT coobmenue "Signal received" u yBenuuuBaer
CYETYHK.

2.  OnumuTe mpolecc NepeKIoueHust KOHTeKCTa MpH npepbiBaHuK. Hanmummre nmpocToit
npuMep Koja, KOTOpbIii ycraHaBiuBaeT o0pabotuuk mnpepbiBaHus ia  SIGINT ¢
nomoIieio sigaction(), coxpaHsroMii W BOCCTAHABIMBAIOUIMA  COCTOSHUE — (HAmpumep,
MIEPEMEHHYIO).

3. Uro Takoe pexxumsl nporeccopa (user mode vs kernel mode)? Hanumure ko1, KOTOpBIi
BBI3BIBACT CUCTEMHBIH BbI30B getpid() u oObscHseT, kKak mpoucxomuT nepexo B kernel mode mpu
€ro BBIIIOJIHEHUU.

4. Peanusyite 00paboTuuk uckiItoueHus Ui nenenust Ha Hoab (SIGFPE). Hanumure
IporpaMMy, KOTOpast bITAeTCs BHIOJHUTD JEJICHUE Ha HOJIb, IEPEeXBAThIBAET CUTHAI M BBIBOJUT
"Division by zero caught".

5. OmumwMre  MeXaHu3M  MacKUpoBaHMs  npepbiBaHuid.  Hamummmumre  kom ¢
ucnons3oBanuem sigprocmask(), xotopeiii  Onokupyer SIGINT Ha 5 cekyHn, a 3arem
pa30bI0KHUpYET €ro.

Keiic 2: Ilnanuposanue nponeccos (Ilinannposanne npoueccos: FCFS, RR, npuopurersl,
MLFQ. Me:xknpoueccHoe B3auMOIeiicTBHE: CUTHAJIbI, KaHAJbI, ouepeau, shared-memory)

1. OOwsacaute anroput™ mnanupoBanuss FCFS. Hanumure ko, KOTOpBIH co3mgaeT Tpu
nodyepuux mporecca ¢ momornbo fork(), kaxmeiii u3 koropsix BeimosHseT Sleep() Ha paszHoe
BpEMs, U POJUTEID KJIeT uX 3aBepuieHus B mopsake FCFS.

2. Omwmmute Round Robin (RR) miranupoBanne. Hanummmre mporpaMMy, HMATHPYIOITYEO
RR ¢ wucnonb3oanuem alarm() mist taiimepa, rae MPOIECCHl BBIMOIHSIIOT pabOTy B IUKIAX H
MEPEKITIOYAIOTCS KaXKAbIe 2 CEKYH/IbI.
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3. Uro TaKoe MIPUOPUTETHOE TJIAHUPOBAHUE? Hanummre KOJT c
UCTOJIb30BaHueM NiCe() uisl YCTAHOBKU TPUOPUTETOB JIBYM IMPOILECCAaM U JICMOHCTPAIMH HX
BBITNIOJHEHUS (HAllpUMep, OMH MPOIIECC C BBICOKUM IPUOPUTETOM 3aBepllaeTcs ObicTpee).

4. Peanmu3ydTe MEXIPOIECCHOES B3aWMOJCHCTBAE C TIOMOIIBIO KaHAloB (pipes).
Harnumuare kon, rae poaurtens numeT ctpoky "Hello from parent" B kanan, a gouepHwuii mporecc
YHUTAeT W BEIBOJIUT ee, 3aTeM jodepHuit mumet "Hello from child", a pogurens yntaet u BRIBOAHUT.

5. Ommmure wucnons3oBanue shared memory nmns IPC. Hammmure nporpammy c
ucnonb3oBanuem shmget() u shmat(), ruae aa mporecca (poauTeNb U MOTOMOK) OOMEHHBAIOTCS
3HaYEHUEM MEPEMEHHOMN Yepe3 pa3AesieMyto MaMsITh, YBEIIUYUBAs €€ 110 OYEPEe/IH.

Keiic 3: Peasimzanus BupryanbHoi namMaTu (BupryaabHasi naMATh: CTPAaHUYHASA
opranumzanus u MMU. Aaropurmsl Boiesenus namsatu: buddy, slab, kmalloc.
CuHXpoHM3a1MA s1Ipa: CIMHJIOKH, MbIOTEKChI, OTK/II04YeHHe npepbiBannii. Co3nanue u
3aBepllleHne NMPoIeccoB; cucTeMHble BbI30BbI fork/exec)

1. OObscHUTE CTPAaHUYHYIO OpPraHU3alUI0 BUPTyaJbHOM mamsaTH U ponb MMU.
Hanumure koz, kotopsiii BeizsiBaeT malloc() mis Beinenenns 1 Mb mamsrtu, mpoBepsieT aapec u
0cBOOOXKIAeT ero ¢ nmomolnkko free(), JeMoHCTpHpys paboTy ¢ BUPTYaIbHBIMH aJpECaMH.

2. Onumute anroput™ BbiaeneHus namsatu buddy. Hanmummrte mpocToit nmpumep Koja,
umuTHpytoniero buddy-amiokarop ais BeIaeleHUs OJOKOB pa3mepa 2°‘n (MCHOJb3ysl MAacCHUBBI
WIN CTPYKTYPHI JUII CUMYJISILINN ).

3. Uro takoe slab-amnokarop? Hamuiure koj ¢ ucronszoBanuem kmalloc() (B konTekcre
sapa, HO CUMYJIHpYiTe B user-space ¢ malloc()), KoTopslii BeIIEISET B OCBOOOXKIAET MaMSTh IS
CTPYKTYD, OOBSICHSISI IpenuMmyIiecTBa slab Haj 00IIMM aJIJIOKaTOPOM.

4. OOBSICHUTE CHHXPOHU3AIUIO SJIPa C MMOMOIIBIO CIIMHIOKOB U MBbIOTEKCOB. Hamuimure
Ko ¢ ucnonb3oBanuem pthread_mutex_lock() (mist cumymsiiu MpIOTEKCA B user-space), Tie JBa
MIOTOKA IBITAOTCS YBEIMYUTH OOIIYIO TIEPEMEHHYIO, IEMOHCTPUPYS CHHXPOHHU3AIHIO.

5. Omnummute cuctemubie Bb30oBB fork() m exec(). Hammmmre kox, rie poaAMTENbCKUN
nporiecc cosgaer mgodepHuii ¢ momoinsio fork(), mouepuuii BeI3bIBacT execl() mas 3amycka
nporpammsl /bin/ls, a poxuTens xaeT 3aBepiieHus ¢ oMol Wait().

IIpumepHbIe 3agaHus 1/ KOJUIOKBUYMAa

3ananue 1: O0bsicHuTe poib inodes B daitioBoii cucreme. Hapucyiite npoctyto nuarpamMmy
CTPYKTYpbI inode (BKJIrOUast MoJsl A METaJaHHbIX, yKa3arenel Ha OJOKM JTaHHBIX) U HAIUIINTE
NICEBAOKO] (YHKIIMH, KOTOpas IO MyTH K (pailry HaxoIuT ero inode M BBIBOAUT pa3Mep daiina.

3aganue 2: Onummure, Kak KaTajlord OpraHu3yoT ¢aiiel U noakaranoru. Hanumure kox
Ha C, KOTOpBIH pekypcuBHO 00X0oauT KaTajor ¢ nomorikto opendir() u readdir(), BeiBozs MMeHa
¢aiinoB 1 ux TUIHI ((aisl wIK KaTaaor).

3amanue 3: Uto Takoe OydepHbIii KIII U 3a4eM OH HYKeH B (paitnoBoii cucteme? OObsICHUTE
MEXaHU3M KJIIMPOBaHUsS CTpaHMIl (page cache) m Hamummrte mpoctoil mpumep koaa Ha C ¢
ucnonp3oBanuem open(), read() u close(), memoHcTpupyrommii uteHue (aiaa ¢ BO3MOKHBIM
HOTAaHUEM B K3III.

3amanne 4: OOBsSCHUTE OCHOBHBIE orepanuu (ailyioBoit cuctembl (create, read, write,
delete). Hamumure mceBIOKO alropuT™Ma co3IaHusl HOBOro (aiina, BKito4as BeiaeneHue inode,
OOHOBJICHHE KaTaJIOTa M 3aIUCh TaHHBIX B OJIOKH.

3aganue 5: OnummTe CTPYKTYpY AAHHBIX inode: Kakue MOJs OHA COAEPKUT M KaK OHU
ucnonp3yrorcs. Hamummre kox Ha C, KoTopelii ¢ momorisio Stat() momyuaer uHbOpMAIHIO O
daiine (pa3mep, mpasa J0CTyMa, BpeMsi MOU(UKALIMN) U BBIBOJIUT €€.

3agagme 6: Kax xkaramorum cBs3adbl ¢ 1nodes? OOBSICHUTE KOHIEHIIMIO JKECTKUX U
CHUMBOJHMYECKUX cchUTOK. Hamummmre kox Ha C, KOTOPBIN cO37aeT KECTKYIO CChUIKY Ha (hailsl ¢
nomorpto link() 1 mpoBepsier, 4To JBa UMEHM yKa3bIBAIOT HA ONWH inode (cpaBHUBas HOMEpa
inodes).

3amanne 7: Uto Takoe OydepHBI KA1 B KOHTEKCTE ONepanuii BBoAa-BbiBoga? Onummre
anropuT™M write-back kamupoBanus. Hanumure mnpocTtoil mpumep Kojaa, MMUTHPYIOILETO
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Oy(depHBIH K3II: CTPYKTypa MAaHHBIX I KA3IIa U (PYHKIUW JUIsl YTCHHS/3aMHCH C TPOBEPKOU
MOTMaIaHusl.

3ananue 8: OOBACHUTE NMPOEKTUPOBAHUE CTPYKTYpPHI AAHHBIX JJIsl XpaHEHUS KaTajoroB
(Hampumep, TMHEHHBIN CITUCOK Vs. X3mI-Tadnuia). Hapucyiite nuarpammy B-nepea nms karanora
¢ 10 ¢aiinaMu 1 HaNMUIIUTE TICEBIOKO/ MOKUCKa (haiia o UMEHH B TAKOH CTPYKTYpE.

3ananue 9: OnumuTe oneparuio ureHus ¢aiiia B (aiinosoii cucreme. Hamumure ko Ha C,
KOTOPBIi OTKpBIBaeT (aiis1, unTaer ero comepkumoe 0aokamu 1o 1024 Gaiira ¢ momorupko read(),
U BBIBOJHUT O0IIEEe KOJIUYECTBO IPOYUTAHHBIX OAWTOB, NEMOHCTPUPYS B3aMMOJCHCTBUE C
OydepHBIM K31IIEM.

3ananue 10: Kak paboTaer BeieneHrne 6J10KOB JaHHBIX Aiis aitnos (bitmap vs. linked list)?
OObsicHUTEe TpeuMyllecTBa W HenocTatku. Hamummre nceBAOKOJ (QYHKIMHU BbLACICHUS
CcBOOOAHOTO OJIOKA C HCIIOIB30BaHUeM bitmap (MaccuB OUTOB).

3amanue 11: OObsACHHUTE pOJIh KaTaJIOTOB B Mepapxuu (aitioBoii cucrembl. Hamummre ko
Ha C, KOTOpBIA co3maeT HOBBIA Karanor ¢ momormrsio MKdir(), mobamnser B Hero daitn ¢
nomornsio open() u write(), 3atem ynanser daiin ¢ momoisto unlink().

3anmanue 12: Yro takoe inode table u kak oHa cBsizaHa ¢ karajgoramu? ONUIIATE TPOIECC
paspemienuss mytd (path resolution). Hanmummre mnceBIokon anroputMma, KOTOpPBIH IO
abcomrotHoMy nyth (Hanmpumep, '"/home/user/file.txt") Haxomut inode daina, HaumHAS OT
KOPHEBOI'0 KaTajora.

3aganue 13: OnumuTe Mexanu3M OydepHOro Ka1ma st IpeA0TBPALICHUS TOTEPH JaHHBIX
(fsync). Hanumne ko Ha C, KOTOPBIN 3alMChIBAET JaHHbIC B (aiin ¢ momoribso Write(), 3atem
BbI3bIBaeT fSyNc() s mpuHYAUTEIHHOM 3aMCH HA JUCK U U3MEPSET BPEMS OIICPAIUH.

3ananue 14: OO0bsIcHUTE MPOSKTUPOBAHUE ONEpaluii yaaneHus (aiina: 4To IPOUCXOANT C
inode u 61okamu naHHbIX. Hanmummure ko Ha C, KOTOphIN yaassieT ¢aiii ¢ momolnsko remove() u
npoBepsieT, 4to inode ocBoOOXk1eH (¢ momotipio Stat() mocie ynaneHus).

3ananue 15: Kak OydepHblil K311 B3aMMOJECHCTBYET C BUPTYaJbHOM MaMAThi0? OnuiuTe
konuennuio mapped files. Hanummte npocroit npumep kona Ha C ¢ ucnonb3oBanneM mmap() s
oToOpaxxeHus (aiiyia B TaMsTh, YTCHHS U 3aIMCH JAHHBIX HAIIPSAMYIO Yepe3 yKa3aTelb.

IIpumepHoOe onncaHue U KPUTEPHH OLICHUBAHUS K HTOTOBOMY IPOEKTY

Onucanue npoexkra:

WTOroBelli NMPOEKT HAIpPABJIEH HAa KOMIUIEKCHYIO IPOBEPKY M 3aKpEIUICHHE 3HAHUM,
MOJIYUEHHBIX B XOJ€ M3y4Y€HHUS KIIIOUEBBIX AaCIEKTOB apXUTEKTYpPbl ONEPALMOHHBIX CHCTEM.
CryneHtaMm mpennaraercs pa3paboTarh MPOTOTUI WIM MOJEIb KOMIOHEHTOB OIEpallMOHHON
CUCTEMBI, OTPaXKaroIINX OCHOBHbIE MEXaHU3MbI U IPUHLIUIIBI, U3yUYEHHBIE B IUcUUIUIMHE. [IpoekT
JIOJDKEH MPOIEMOHCTPUPOBATh IOHUMAaHKUE U YMEHHUE PUMEHSTh TeXHOJIIOTUH pa3paboTKH sipa,
00paboTKy pephIBaHUM, YIIPaBJI€HUE BUPTYaIbHON MaMSIThIO, IUIAaHWPOBAHKE NTPOIIECCOB, pabOTy
C BHEIIHUMHM HOCHUTEISIMU JAaHHBIX, OCHOBBI OpraHu3alMu (aiIoBBIX CHCTEM M 3aIlycK
10JIb30BATEIBCKUX MTPOLIECCOB.

B pamkax npoekra cTyieHTaM He00X0AUMO:

e Co3aTh MUHUMAJBHYIO Cpelly WIH MOAYNb, peanusyromuil npouecc 3arpy3ku OC c
MCIIOJIb30BAaHUEM 3arpy34yrKa 1 MHULAAIN3aLUH s1pa.

e PeamuzoBath 00pa®OTKy ammapaTHBIX W HPOrPaMMHBIX  IpPEpbIBAHUN  C
UCIOJIb30BaHUEM TaOIUIIbl BeKTOpOB npepbiBanuii (IDT).

e OpranuzoBaTh MEXaHU3M BUPTYaJIbHOH MaMATH ¢ TaOJIUIIAMHM CTPaHHUL, 00pabOTKOMN
page fault u 6a30BbIM ynpaBieHUEM MTAMSTHIO.

e BHenputrh npocTol MJIAHUPOBLIMK MPOIECCOB, 0OECIEUMBAIOUINI MEPEeKIIOUEeHUE
KOHTEKCTA U YIPaBIEHUE COCTOSHUSIMU IIPOLIECCOB.

e OO0ecrieunTh B3aUMOJACHCTBHE C BHEIIHMM YCTPOMCTBOM XpaHEHHUS JAaHHBIX,
peann3oBaB 0a30BbIe OINEpaIli BBOAA-BBIBOA C YUYETOM aCHHXPOHHOCTH M IIPEPHIBAHHIM.
e CropoeKkTUpoBaTh CTPYKTYpY (HailJloBOM CHCTEMBI ¢ Karajoramu, QaiinamMu u
METaJaHHbIMM, pEAIU30BaTh aJITOPUTMBI pa3MEIlEeHUs M yIpaBlieHHEe CBOOOIHBIM
IIPOCTPAHCTBOM.
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e (OOecreunTh 3aIyCK MOJb30BATEIIBCKUX MPOIIECCOB C KOPPEKTHON MHHIMAIA3AIIMEH U

MOHUTOPHUHTOM.

[TpoekT MOKeT ObITh BHIIOJIHEH B (pOpME MPOrpaMMHOTO MOAYIIS, IMYJISATOPA, PACIIUPEHHUS

cymectByomet OC win y4eOHOro cumyssitopa. BaxkHO IpoaeMOHCTpUPOBATH HWHTETPALUIO
U3YYEHHBIX TEM U TIOHUMaHUE B3auMoJieicTBUsl KoMIoHeHTOB OC.

Kputepun ouennBanus:
[Tonnmanue u npuMeHeHue KoHuenmui 3arpysku OC

O6paboTka npeprIBaHU
MexaHu3Mbl BUPTYaJIbHOW aMATH
[InanupoBaHue IpoLeccoB

Opranuzanus (HaiaoBoi CHCTEMBI

CoNoOR~wNE

I[eMOHCTpaI_[I/IH M 3a10uTa IPoCKTa

PaboTa ¢ BHEIIHUMH HOCUTEIISIMHU JaHHBIX

3aHy0K " YIPpaBJICHHUC I10JIB30BATCIILCKUMU IIPpOLECCaMU
KauectBO pcain3an U UHTCrpanus KOMIIOHCHTOB

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne o/t 3amanme OtBer KomMmnerenmnus
1 VKaKUTE MEXaHU3M I 00pabOTKH Interrupt handler / interrupt VK-1
MpepBIBaHMI TPOILIECCOPA. handler, o6pabotunk
IPEPHIBAHUIM

2 YkaxXuTe KOMIOHEHT JIJIsl YIIPaBICHUS MMU / mmu, mmio YK-1
BUPTYAJIbHON NaMSTHIO.

3 VYkaxkuTe alropuT™ IJIAHAPOBAHHS POILIECCOB RR /1r, pp YK-1
B OC.

4 YKkaxuTe CTPYKTypy JaHHBIX B (halIOBBIX Inode / inode, uHoyn YK-1
CHCTEMaX.

5 YKaxuTe HHCTPYMEHT JJIs aHaJIu3a PhIHKA Gartner / gartner, rapuep OIIK-2
OTIEPALMOHHBIX CUCTEM.

6 VKakuTe paroHaIbHOE PEIIeHUE TS Shared memory / shared OIIK-2
MEKIPOLIECCHOTO B3aUMOJICHCTBHS B OM3HECE. memory, paznensieMas

aMsTh

7 VYKakuTe TeXHOJIOTHIO IS Epoll / epoll, smons OIIK-2
MYJIBTHILNICKCUPOBaHUS BBO1a-BbiBo1a B OC.

8 VKaxuTe HHCTPYMEHT A1t cuaxponm3armu B | Spinlock / spinlock, criiaiok OIIK-2
siape OC.

9 VYkaxkure anroput™ BoiieneHus namstu B OC. Buddy / buddy, 6amxau IK-2

10 YKaKUTEe MEXaHU3M CUHXPOHU3AIHNH TS Mutex / mutex, MbIOTEKC TIK-2
OTKJIIOYEHHS TIPEPHIBAaHUH.

11 VYKakUTe CUCTEMHBIN BBI3OB JJISI CO3HAaHUS Fork / fork, popk T1K-2
MPOIIECCOB.

12 VYKaKUTe TUI yCTPOUCTBA JUIsl pabOTHI C Block device / block device, IK-2
JMCKAMH. 0JI04YHOE YCTPOHCTBO

13 VYxkaxure GopMaT il HAyIHO-TEXHUIECKHX PDF / pdf, nad [K-3
oryeros 1o OC.

14 VYKakuTe HHCTPYMEHT AJIS IPE3eHTALMI 110 PowerPoint / powerpoint, IK-3
pepbIBaHMSM TPOLIECcCcopa. Nay3pHOUHT

15 YKaXHUTE CTHIH IUTHPOBAHUS JIJIS IEEE / ieee, afiTpurii-u TIK-3
Ty OJIMKAII 110 BUPTYaIbHON HaMSITH.

16 VYxkaxure miardopMy Al MyOIMKaui mo ArXiv / arxiv, apkcuB [K-3
(haiiJIoBBIM CHCTEMaM.

17 YKaxuTe METOJ0JIOTHIO JIJISl TIJITAHUPOBAHUS Scrum / scrum, ckpym I1K-8

mpoektoB o OC.
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18 VYKaXuTe HHCTPYMEHT AJi TPEKHUHTa 3a/1a4 B Trello / trello, Tpemno [1K-8
MPOEKTAaX I10 MPOLECCaM.

19 VYKakuTe CTaHIapT JUIs yIIPaBICHUS ITIL / itil, o I1K-8
npoekramu B OC.

20 VYKaknuTe MoIxo/ K TECTUPOBAHUIO Unit testing / unit testing, [1K-8

KOMITOHCHTOB sapa.

IOHUT-TCCTUPOBAHHUC
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