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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 oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKyCCTBEHHBIH WHTEIUIEKT, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIcIiero oopasosanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

N3yuenne AMCUMIUIMHBL (MOAYNSA) «APXUTEKTYpa OINEPALMOHHBIX CHCTEM» BAXKHO JUIS
IOHUMAaHMsl MPUHLUIOB B3aMMOJEHCTBHS aIapaTHOIO M IPOrPaMMHOrO OOeCHeueHHs, 4YTO
103BoJIsIeT AP PEKTUBHO pa3pabaThIBaTh U ONTHUMHU3UPOBATH CUCTEMBI. ITO 3HAHUE CITIOCOOCTBYET
CO3JIaHUIO HAJICKHBIX, IPOU3BOJUTEIbHBIX U O€30IaCHBIX BBIYMCIUTEIbHBIX CPEll, HEOOXOUMBIX
B COBPEMEHHBIX TEXHOJIOTHSAX.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
HckyccTBEeHHBI MHTEUIEKT M BXOJIUT B BapuaTHBHYK uvacThb bioka 1, ¢dopmupyemyro
Y4aCTHHKAaMU 00pa30BaTeIbHbIX OTHOILIECHHH.

JucuummHa (MOIyJIb) SIBISIETCS BRBIOOPHOW M JOCTYITHA JUTS M3y4deHus Ha 2, 3 wim 4 Kypce
B 4,5, 6, 7 wim 8§ cemecTpe Ha BHIOOD.

Heap wu3yyeHuss AUMCUMIUIMHBI (MoayJsi): QopMupoBaHUE TIyOOKOTO TOHHUMAaHUS
BHYTPEHHETO YCTPONCTBAa M TPHHIUIIOB PaOOTHI OMEPAIMOHHBIX CHCTeM s 3PPEKTUBHOTO
MIPOEKTUPOBAHUS U YIIPABIICHUS BIYUCIUTEIBHBIMUA PECYPCAMH.

3anaum n3y4yeHus TUCHUILIMHBI (MOYJIs1):

— HW3YYUTh OCHOBHBIE KOMIIOHEHTHI aPXUTEKTYPhI OTIEPAIIMOHHBIX CUCTEM, BKJIFOYAS PO,
MPOIIECCHI, YIPABJICHUE TaMATHbIO, (DAMIOBBIE CHUCTEMBI M MEXaHU3MBbI BBOJA-BBIBOAA, IS
MOHUMAHUSA WX B3aWMOCBSI3U W POJM B OOECMEYEHUU HAACKHOW pPabOTHI MPOTPAMMHOTO
oOecIieueHus;

— OCBOUTh METOAbl U AJITOPUTMBI YIPABICHUS CUCTEMHBIMU PECypCaMH, TaKuUe Kak
IJIAHUPOBAHUE TPOLECCOB, CUHXPOHU3ALMUS W pACIpPEEICHUE NaMsATH, C LEIbI0 Pa3BUTHUSA
HABBIKOB aHAJIM3a MPOU3BOIUTEILHOCTH U 3P dexkTuBHOCTH OC;

— pa3BHUTHh CMOCOOHOCTH K MPOEKTUPOBAHUIO U MOAM(PUKAIIUN OINEPAMOHHBIX CHCTEM
JUTSL PA3IMYHBIX MJIaTQOPM U ClIEHAPHEB MPUMEHEHHUS, BKII0Yasi BHICOKOHATPY>KEHHBIE CHCTEMBbI
U BCTPOEHHBIE YCTPOMCTBa, C aKIICHTOM Ha MPaKTHUYECKOE€ NpPHUMEHEHHE B pa3paboTke u
aIMUHUCTPUPOBAHUH.

B pe3yabTare 0cBOCHUS IMCUMILIUHBI (MOIYJISA) 00y4ar0IUICS 10JIKEeH :

3Hamy:

— B3aUMOJICHCTBHE OTIEPAIIMOHHON CUCTEMBI C 000PYI0BAHHEM,;

— JIrOpUTMBI INITAHUPOBAHUS 33734,

— MPHUHLHUIBI yCTPOICTBA (hAaMIOBBIX CUCTEM;

ymembp:

— BecTH pa3paboTKy Ha amyssTope KomnbioTepa 6e3 OC;

enademp:

— HaBBIKOM PEAM3HAILMHU MPOCTON OTIEPAIMOHHON CUCTEMBI ¢ 0a30BBIM () YHKITHOHAIIOM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (pOpMe CaMOCTOATENILHONU PabOThl 00YyYarOIIUXCS:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbLI IOKUCKA U aHaAJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH()OpMAaITIH, IPUMEHSTh pa3pabOTKH, OCHOBHEIC
CHUCTEMHBII MOIXO0/ AJIS peIeHHUs MPUHIUITB KPUTUIECKOH OLIEHKU
MOCTaBJICHHBIX 33729 HMCTOYHUKOB HH()OPMAITUU U UX
pEJIeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
peleHus 3a1a4, IPUMEHATh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYpUPOBaHHUHM 3a/1a4 Ha
OCHOBE NIOJTY4YeHHOH nH(popMauu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
UCIIOJIb30BaTh TEOpHH B 00JIACTH
¢dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
o0nacTu MaTeMaTH4eCKOro CMEXXHBIX JUCIHIUINH, METOJBI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCTIONIb3yEeMBbIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTHIECKOH MaTeMaTHKH
reoMeTpuu, TudhepeHInaANTbHON OIIK-1.2. YMeer npuMeHsITh
TeOMETPHH U TOIIOJIOTHH, MaTeMaTHYEeCKHe METOJIbI IS
¢ dhepeHInaNbHBIX yPaBHEHHIA, pelIeHus NpoQecCHOHATEHBIX
JTVICKPETHON MaTeMaTHKH U 3324
MaTe€MaTHYECKOM JIOTUKH, TEOPHU OIIK-1.3. Nmeer nmpakTUyecKui ONbIT
BEPOSATHOCTEH, MaTEMaTHYECKOI pa3paboTKH U peaanu3aius
CTaTUCTHUKU U CIy4aiHBIX MaTeMaTHYECKUX MOJIENeH B
MPOIIECCOB, YUCIEHHBIX METOJIOB, npodeccCHOHANEHON
TEOPETUIECKON MEXaHUKH B JIeSITeTbHOCTH
npohecCHOHANBHON
JIeSITEIIbHOCTH
OIIK-6 CrniocoGeH pa3pabaThiBaTh OIIK-6.1. 3HaeT aNropuTMEI pa3paboTKH,
AITOPUTMBI M KOMIIBIOTEPHBIE KOMITBIOTEPHBIE IPOTPAMMEI, a
IPOrpaMMBbl, IPUTOTHBIE IS TAKX€e aITOPUTMBI
NPaKTUYECKOTO IPUMECHEHHS BBIYUCITUTEIHHON MAaTEMaTHKH B
00J1acTH NCKYCCTBEHHOTO
MHTEJIEKTa
OIIK-6.2. VYmMeet pazpabatbiBaTh

MAaTE€MAaTUYCCKHUE IIPOrpaMMHBIC
MPOAYKTBI U KOMILUJICKCEI C
HCIIOJIb30BAHUEM COBPCMCHHBIX
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TEXHOJIOTHH POTPaMMHUPOBAHUS
B 00J1aCTH NCKYCCTBEHHOTO
WHTEJIEKTa

OIIK-6.3.

NmeeT npakTuueCcKuid ONBIT
pa3pabOTKN HHTEIIIEKTya bHBIX
MH()OPMAITMOHHBIX CHCTEM IS
BHU3YyalIU3allMU PE3yJIbTATOB
HCCIIEIOBAHMI B 00J1aCTH
HCKYCCTBEHHOI'O MHTEJJIEKTA

ITK-1. Crnioco6en popmymnupoBatb
3aJIa4uM C MaTeMaTHYECKOMN
TOYHOCTBIO, 000CHOBEIBATh
YTBEPXKACHUS CTPOTO H
aHAJIM3UPOBATH MOJTyUYCHHBIC
pe3yabTaThl B 00J1aCTH
MaTEeMAaTHKH U KOMIIBIOTEPHBIX
HayK

IK-1.1.

Oo0agaer 0a30BBIMH 3HAHUSIMU,
MOJTy4YEHHBIMU B 00JIACTH
MaTeMaTHYeCKUX HayK,
IIPOrPaMMHUPOBAHUS
WH(GOPMAITMOHHBIX TEXHOJOTHI

IK-1.2.

YMeeT HaXOAUTh,
(hopMyITUPOBATh U PEMIaTh
CTaHJAapTHBIC 3a7a4H B
COOCTBEHHOU HAay4HO-
HCCIIEA0BATEIBCKON
JEeSITeIbHOCTH B MaTEMaTHKE U
WHPOpPMATHKE

IK-1.3.

HmeeT onbIT paboOTHI ¢ 3ajauaMu
B 00J1aCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHECHUE MaTEMaTHUECKUX
METOJIOB ISl PEIICHUS
IIPAKTHYECKUX 32134
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HauMmeHnoBaHue TKY
n Ounas ghopma .
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
mporieccopa
3 Peanuzarus 5 4 20 Keiic
BUPTYQJIBHOH MaMsTH
4 [InaaupoBanue 4 4 18 Keiic
MPOIIECCOB
5 Pabora ¢ BHEIIHUME 5 4 19 Keiic
HOCHUTCIIIMHU JAaHHBIX
6 bazoBbie mpuHIHTIBI 4 4 19 Komnmoxsruym
OpraHu3aluu
(haliIOBBIX CHCTEM
7 3amyck 4 4 18 Keiic
MOJTb30BATENECKUX
MPOIIECCOB
3auem c oyenkoi 2 [Ipoekt
Hmozo: 30 28 2 130
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIS)
Ne HaumenoBaHue pazaesia Conep:xanue JTUCHUILIHHBI (MOYJIs1) IO TeMaM
n/m 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
aMATH BhIIesieHus namsity: buddy, slab, kmalloc. Cuaxponuzanus sipa:
CIIMHJIOKH, MBIOTEKCHI, OTKIIFOUEHUE NpepbiBaHuil. Co3ganue u
3aBepIleHHE MPOIIECCOB; CUCTEMHBIE BbI30BHI fork/exec
4 IlnanupoBaHue MPoOIECCOB [TnanupoBanwme nporneccos: FCFS, RR, npuopurersr, 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 OcHOBBI aitioBBIX cucTeM: inodes, KaTanoru, OyQepHbIN KA.
opranuzaimu ¢aiinoseix cucreM | [IpoekTrpoBaHue (ailIoOBBIX CHCTEM: CTPYKTYPBI JaHHBIX U ONlepaliu
7 3armycK moab30BaTENbCKUX 3arpy3uuk ELF u 3amyck mosip30BaTenbCKIX MPOIIECCOB.

mponucccoB

Ilone3oBaTenbekuii peskum: 3arpy3ka ELF, cucteMHsli BBI30B, OTInaaKa

aapa
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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.

OcHosnas numepamypa:

1. Tanenbaym, D. OnepalMOHHBIE CUCTEMBI: pa3padoTKa M peanusanus : ydeOHuK / D.
Tanenbaym, A. Byaxamr. - 3-e m3a. - 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 U3JIaHUE
/ 3. Tanenbaym, X. boc. - 4-e m3n. - Cankr-IlerepOypr : ITutep, 2021. - 1120 c. - (Cepus
«Knaccuka computer science»). - ISBN 978-5-4461-9883-2. - Tekcrt : snekrponHsbiid. - URL:
https://znanium.ru/catalog/product/1857039.

3. T'ocre, . M. OmnepaliioOHHbIE CUCTEMBI : YYEOHHK W MPAKTUKyM Juis By30B / M. M.
I'octeB. — 2-¢ u3 ., uctp. u 1on. — Mocksa : 3narensctBo FOpaiit, 2025. — 164 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-534-04520-8. — Texkct : anmexkrpoHHbIN // OOpa3zoBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561557.

4. Bpoiino, B. JI. Apxutexkrypa OBM u cuctem : yuebnuk / B. JI. bpoiino, O. I1. Unbuna. -
2-e w31, - Cankr-IlerepOypr : [Tutep, 2021. - 720 c. - (Cepust «Y4eOHUK U151 BYy30B»). - ISBN 978-
5-4461-9983-9. - Tekcr : anexTponnsiid. - 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 pon. — Mocksa : Uznatenscto FOpaiit, 2025. — 505
c. — (Bwicmee obOpaszoBanue). — ISBN 978-5-534-20365-3. — Tekct : 31neKTpOHHBIN //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568920.

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

3. T'octeB . M. OmepalimoHHbIE CUCTEMBI : YIYCOHHK W TIPAKTUKyM Ui By30B / M. M.
['octeB. — 2-e u3 ., ucnp. u gon. — MockBsa : UznarensctBo FOpaiit, 2025. — 164 c. — (Beiciiee
obpazoBanmue). — ISBN 978-5-534-04520-8. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [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, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00yUarouXcsl, MPelyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHust, KOTOpbIE MPEACTABIAIOT CO00H yueOHBIC Ay IUTOPUH IJIsl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THIIA, 3aHATHA CEMHHApCKOro (IMPaKkTHYECKOTO) THIA, TPYIIOBBIX U
WHJVBUIYaJIbHBIX KOHCYJIbTALUN, TEKYIET0 KOHTPOJIA U IIPOMEXYTOYHOM aTTECTalMH, a TAaKKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. [loMemenuss yKOMIIJIEKTOBaHbI CHIEUATH3HPOBAHHOM
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONb30BaHMsI MHBAJIUJAMH M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3]10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHMEM  JIOCTyla B 3JEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubmoTeKa
2. | basza manubIx g | T-crenuanucTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 00Opa3oBanus Poccuiickoit deneparumn

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

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | 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

[lepeueHp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecrieueHusl, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exsoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
IporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHHUS M YY€TAa BPEMEHM:
Toggle app | sapyGesxuoe | cBOGOHO pacIpocTpaHseMoe
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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 cBOOOJTHO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0eKHOE CcBOOOJIHO 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 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B npouecce n3ydenust AUCUUIUIMHBL (MOJYJIsl) «APXUTEKTYpa ONEPallMOHHBIX CHUCTEM» B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIIONB3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIEKLU, CEMUHAPBI, KEUCHI, KOJUIOKBUYM, ITPOEKT, a TAKKE PA3NMYHBIC BBl CAMOCTOSATEIBHOU
paboThl OOydaroMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npo(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAaKTUYECKUX MPO(ecCHOHATBHBIX KOMIIETEHIUH,
MOOLLPEHUE UHUIIUATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIyeTCSl BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BBIBOJBI W OOOOIIEHUS JIEKIMH; BBLACIATH Ba)KHBIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yaaercs, cieayeT c(opMyaupoBaTh BOIPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTelisi, TI/A€ CTYACHThl AaKTUBHO YYacTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJaHusIX U APYrux (popmax B3aMMOACHCTBHUS.

Jl1s ycrenmHou moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBLCS C TEMOU
3aHATHS. U OCHOBHBIMH MaTepHanaMu, 4TOObl MMEThb BO3MOXKHOCTb AaKTUBHO y4acTBOBaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOMPOCHI M MU JJIA OOCYXKIACHHS, YTO TTOMOMKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Ketic — mpaktudeckas pa0oTa CTYIEHTOB HaJl pealbHBIMH WM CMOJCIUPOBAHHBIMHU
3a/1auaMu, YTO MO3BOJISIET CTYICHTY IPUMEHSATh TEOPETUUECKHUE 3HAHUS HA MTPAKTHUKE.

CTyaeHT caMOCTOATEILHO pa3pabaThiBaeT CTPATETHIO PEIICHUS ITOCTABICHHOM 3a1a4H, YTO
CIIOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTHUYECKOI'O MBIIUICHUS U CAMOCTOSITEILHOTO MPUHSITHUS
pemeHuit. Takoi moxo/1 TOMOraeT moArOTOBUTE OYAYIIUX CIEIUAINCTOB K PeaIbHBIM BBI30BaM
B UX NMPO(ECCHOHATBHON JIeATEITHPHOCTH.

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

B mpouecce moArotoBKM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIM3UPOBATH Y4ueOHBIE
MaTepualibl, 03HAKOMHUBIINCH C JICKIUSIMHU, YI€OHHKaMH WM JONOJHUTEIbHBIMA MCTOYHHKAMH,
AKICHTHUPYSA BHHMAHMUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISl OCHOBHBIC UJI€H, TEPMHUHBI U (POPMYIIBIL.

Ilpoexm — uccrnenoBarenbckas padboTa 10 Kypey U Mpe3eHTal|sl pe3yibTaToB.

Jns ycnemHod MOATOTOBKM K MPOEKTY: YETKO OMpPENeIUTE LEMH M 33Jayd MPOeKTa,
pacopenenure pojlud U O0S3aHHOCTH MEXKIYy YYacTHHKaMH, a TakKKe YCTAaHOBUTE CpPOKHU
BBITIOJTHEHUSI KXKI0U 4acTH paboThl. PerynspHo mpoBoauTe BCTpeuH AJis 00CYX ACHHS Tporpecca
Y PEIICHHs] BO3HUKAIOIIUX BOIPOCOB.

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

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMH P MUHUMAJILHOM YYaCTHH MPEroiaBaTens. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHallOB, IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIETOBATEBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHUILINHE (MOYJII0) KAPXUTEKTYPa ONepalMOHHbIX CHCTEM)

OneHuBaHue YpOBHs Y4€OHBIX IOCTHKEHHH, 00ydaromuxcs MO AUCHUILTUHE (MOJYIIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTaliH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3auema ¢ OWEHKOW, TPU STOM TPOBOJUTCS OLEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JUCLIUIUINHE.

21.]'[5[ OLCHUBAaHWA TCKYHUICTO KOHTPOJIA YCIICBACMOCTU H HpOMC)KyTO‘IHOI\/II aTTecTalluu
WCIIONIB3YETCS JIECATHOAIIbHAS IKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbuas IlaTudannbHas O0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TUCHUTINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTIUYHO 3ayTeHo H3JI0)KCHHbBIMU B pa60qe1‘/'1 IporpaMmme, u
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH

CaMOCTOATCIIBHO n JJOTHYCCKH
IIOCJICA0BATCIIbHO OTBEYACT Ha BCC BOIIPOCHI,
AKICHTUPYA BHUMAHUC Ha Hanbosee
Ba)XXHOM. Vmeer AHAJIN3UPOBATD,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

CpaBHMBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETH3UPOBATh U CHUCTEMAaTH3UPOBATh
W3y4YCHHBIH MaTepHual, BBIACISS KIIIOYEBHIC
MOMEHTBl W yCTaHaBIWBas MPUYUHHO-
clencTBeHHble CBA3U. YeTko ¢opmynupyer
OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl AHAJIN30B u IpyTHX
WCCIICIOBAaHUHM, a TaKkXKe pelaeT CIOXKHbIC
3agauyd. CTyOeHT XOpOomo 3HaKOM C
METOAAMHU HCCIEJOBAaHUs, HEOOXOIUMBIMU
JUTS TIPAKTUYECKOW JIEATSITBHOCTH, U yMEEeT
CBSI3bIBATH TEOPETUYECKUe aCIIEKTHI
JUCIHUIUTUHBL (MOJyJsl) C MPAaKTHYECKUMHU
3aauaMH.

Xopowo

3auTeHo

Xoporo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMH IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabodeid
mporpaMmsbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAITU3UPOBATH, CPaBHUBATE,
KJIACCU(PHUIIMPOBATD, 000011aTh,
KOHKPETH3UPOBATh M CHUCTEMAaTH3HPOBAThH
W3Y4EHHBIA  MaTepHall, BBIICHSS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
MPUYHHHO-CIIC/ICTBCHHBIC CBSI3H.
DOopMyIUpYyET CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl AHAIHU30B W
JPYTUX WCCICIOBAHUM, a TaKXkKe peraeT
CJIOKHBIE CUTYallnOHHBIC 3amauu. CTymeHT
XOPOIIIO 3HAKOM c METOaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKTHI
nmpeamMeTa C MPaKTHICCKUMU 3aJiad4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH IPU CAaMOCTOSITEIbHBIX OTBETAX
Y UCTIOJIb3yeT HETOYHEIE (hopMyITupoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3a7a4d U BIIAJEET JIMIIb MHHHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He OBIafel 00s3aTebHBIM
MHUHUMYMOM 3HaHUH TIO0 TIPEIMETy U HE
MOJKET OTBETUTh Ha BOIPOCHI, JaKE €CIIH
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKkTepuCTHKA pe3ybTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

nmpenogaBarciib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOJISIIINE BOTIPOCH.

Jucnumimza (MOAyib) «APXUTEKTYpa ONEPALMOHHBIX CUCTEM» OLIEHUBAECTCS CIIEIYIOIIUM
obOpazoM:

AKTHBHOCTH Bec |KoanuectBoO Onucanue

%1 o KTHYECKAs Ta CTYAEHTOB HaJ BHBIMU WIA
Keiic 40% 4 IIpa eckast paboTa CTYIEHTOB HaJl pealt
CMOJICTTUPOBAHHBIMY 3aJIa4aMH, YTO MO3BOJISIET CTYICHTY
MPUMEHSATH TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE

Komnnoxsuym 20% 1 YcTHBIE OTBETHI Ha BOMIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

IIpoekt 40% 1 3amuTa UTOroBOro MPOEeKTa

®opmyJa pacyéTa HMTOrOBOM OLEHKHM MO AUCUMILIMHE (MOAYJIIO) «APXHTEKTypa
onepanuoHHbIX cuctem»: «0,4 x cpennee 3a keiicol + 0,25 X cpeanee 3a kow1okBuyM + 0,4 X 3a
MIPOCKT».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMmepHbIe 3aaHus 1JIs1 KelCOB

Keiic 1: IIpepsiBanus npoueccopa (IlpepbiBanusi u 00padoTKa UCKJIIOYEHUI
npoueccopa. PeskumMbl nmpouneccopa u nepekjarYeHne KOHTEKCTA)

1. OOwscHUTE pa3HUIly MEXKAY almapaTHBIMH H TPOTPAMMHBIMU TIPEPHIBAHUSIMHU.
Hanummre ¢parment xoga Ha C ¢ ucnosib3oBanueM Signal() mis o6paboTku mporpaMMHOTO
npepeiBanust SIGUSRI1, kotopsiii BbIBOAMT coobmienue "Signal received" u yBennuuBaer
CUETYHK.

2.  OnummuTe mpolece MepeKTIoueHIsI KOHTEKCTa MPH MpepbiBaHuK. Hamummre mpocToit
OpuMep KoAa, KOTOpbIM ycraHaBinuBaeT o0pabotunk npepeiBanus ans  SIGINT ¢
nomonipko Sigaction(), coxpaHsoumMiA W BOCCTAaHABIMBAMONIMA  COCTOSIHHE (HAmpuMmep,
HEPEMEHHYIO).

3. Uro Takoe pexumsl mpoiieccopa (user mode vs kernel mode)? HanumuTe ko1, KOTOPBIi
BBI3bIBACT CUCTEMHBIN BbI30B getpid() u oObsicHseT, Kak nmporcxomut nepexon B kernel mode mpu
€T0 BBITIOJTHEHUH.

4. Peanusyiite oOpaboTunk uckitoueHus s aeneHus Ha Hoib (SIGFPE). Hanumute
pOTpaMMy, KOTOPAast BITACTCS BBITOJIHUTH JCIICHHE Ha HOJIb, IEPEXBATHIBACT CUTHAI M BEIBOJIHUT
"Division by zero caught".

5. OnumuTe  MeXaHW3M  MacKupoBaHUs  npepblBaHud.  Hamummumre  kox ¢
ucnons3oBanuem sigprocmask(), xoropeni Omokupyer SIGINT Ha 5 cekyHn, a 3atem
pa3z0JIOKUpPYeET €ro.

Keiic 2: IInanuposanue npoueccos (Ilinannposanne npoueccos: FCFS, RR, npuopurersl,
MLFQ. Me:xknpoueccHoe B3auMOeiicTBHE: CUTHAJIbI, KaHAJbI, ouepeau, shared-memory)

1. OObsacuure anroput™m ruanupoBanus FCFS. Hamumure koa, KOTOpBIH co3gaeT Tpu
noyepuux mporecca ¢ momornbio fork(), kaxmeiii u3 koropsix BeimosHseT Sleep() Ha paszHoe
BpEMsi, U POJUTEINb XKJIET UX 3aBepiueHus B nopsiake FCFS.

2. Omnumute Round Robin (RR) mnanupoBanme. Hanummre nporpaMmy, HMUTHPYIOITYIO
RR ¢ ucnons3oBanuem alarm() anst taiimepa, e mpoLecCH BBIIONHSIOT paboTy B IHUKIAX U
HEePEKITIOYAIOTCS KaXIbIe 2 CEKYH/IBL.
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3. Uro TaKoe MIPUOPUTETHOE TJIAHUPOBAHUE? Hanummre KOJT c
UCTOJIb30BaHueM NiCe() isi YCTAHOBKU MPUOPUTETOB JIBYM IPOIECCaM M JACMOHCTPALUU HX
BBITNIOJIHEHUS! (HAIIpUMep, OMH MPOLIECC C BBICOKUM MIPUOPUTETOM 3aBepiaeTcs ObicTpee).

4. Peanmu3ydTe MEXIPOIECCHOES B3aWMOJCHCTBAE C TIOMOIIBIO KaHAloB (pipes).
Harnumuare kon, rae poaurtens numeT ctpoky "Hello from parent" B kanan, a gouepHwuii mporecc
YHUTAET U BEIBOJIUT e¢, 3aTeM jouepHuil numiet "Hello from child", a pogurens yntaet u BEIBOAMUT.

5. Ommmure wucnons3oBanue shared memory nmns IPC. Hammmure nporpammy c
ucnonb3oBanuem shmget() u shmat(), ruae aa mporecca (poauTeNb U MOTOMOK) OOMEHHBAIOTCS
3HaYEHUEM MEPEMEHHOMN Yepe3 pa3AesieMylo MaMsTh, YBEIIMYUBAs €€ 110 OYepeIu.

Keiic 3: Peasimzanus BupryanbHoi namMaTu (BupryaabHasi naMATh: CTPAaHUYHASA
opranumzanus u MMU. Aaropurmsl Boiesenus namsatu: buddy, slab, kmalloc.
CuHXpoHM3aIMA siApa: CIMHJIOKH, MbIOTEKChI, OTK/II04YeHHe npepbiBannii. Co3nanue u
3aBeplIeHe MPOIEecCOB; cucTeMHbIe BbI30BbI fork/exec)

1. OObscHUTE CTPAaHUYHYIO OpPraHU3alUI0 BUPTyaJbHOM mamsaTH U ponb MMU.
Hanummre kox, kotopsiid BeizbiBaeT malloc() ast Beinenenust 1 Mb namsitu, mpoBepsiet aapec u
0cBOOOXK1aeT ero ¢ nmomolnkko free(), JeMoHCTpHpys paboTy ¢ BUPTYAIbHBIMH aIPECaMH.

2. Onwumwure anroput™ BbeneHus namsata buddy. Hamummre npoctoii nmpumep kona,
umuTHpytoniero buddy-amiokarop ais BeIaeleHUs OJOKOB pa3mepa 2°‘n (MCHOJb3ysl MAacCHUBBI
WM CTPYKTYPBI IS CUMYJISLHH).

3. Uro takoe slab-amnokarop? Hamuiure koj ¢ ucnonszopanuem kmalloc() (B konTekcre
spa, HO cuMyaupyiite B user-space ¢ malloc()), koTopslit BbinensieT 1 0CBOOOKIACT MaMSTh IS
CTPYKTYD, OOBSICHSISI IpenuMmyIiecTBa slab Haj 00IIMM aJIJIOKaTOPOM.

4. OOBsACHUTE CHHXPOHHU3ALMIO S/Ipa C TIOMOIIbIO CIIMHIOKOB M MbIOTEKCOB. Hamurmnre
Ko ¢ ucnosnb3oBanuem pthread_mutex_lock() (mist cumymsiiu MpIOTEKCA B User-space), T/ie JiBa
MIOTOKA TBITAIOTCS YBEITMYHUTH OOIIYIO TIEPEMEHHYIO, IEMOHCTPUPYSI CHHXPOHHU3AIIHIO.

5. Omnumute cucreMmHble BbI30BbI fork() m exec(). Hamummre xon, rae poauTesbCKHi
nporiecc cosgaer godepuuit ¢ momoinsio fork(), mouepuuii BeI3BIBacT execl() aas 3amycka
nporpammsl /bin/ls, a poruTens KaeT 3aBepiIeHus ¢ oMol Wait().

IIpumepHbIe 3agaHus 1/ KOJUIOKBUYMAa

3ananue 1: O0bsicHuTe poib inodes B (paitnosoii cucreme. Hapucyiite npoctyto nuarpamMmy
CTPYKTYpHI inode (BKJIrOYast MoJisl A1 METaJaHHbIX, yKa3aTeneld Ha OJOKH JTaHHBIX) U HAIUIIUTE
NICEBAOKO] (YHKIIMH, KOTOpas IO MyTH K (pailry HaxoIuT ero inode M BBIBOAUT pa3Mep daiina.

3aganue 2: Onummure, Kak KaTajaoru OpraHu3yroT ¢aiisl 1 nojakaranoru. Hanummure kon
Ha C, KOTOpBIH pekypcuBHO 00XxoauT Kataior ¢ nomoribto opendir() u readdir(), BeiBost MMeHa
¢aiinoB 1 ux TUIHI ((aisl wIK KaTaaor).

3amanwne 3: Uto Takoe OydepHbIii KIIIT U 3a4eM OH HYKeH B (paitiioBoii cucteme? OObsICHUTE
MEXaHU3M KJIIMPOBaHUsS CTpaHMIl (page cache) u Hamummrte mpoctoil mpumep koxa Ha C ¢
ucnonb3oBanuem open(), read() u close(), memoHcTpupyrommii ureHre (aiaa ¢ BO3MOKHBIM
MOTIAJaHUEM B K3III.

3amanne 4: OOBsSCHUTE OCHOBHBIE omepanuu (ailytoBoil cuctembl (create, read, write,
delete). HanmumunTe nceBioko/] aropuTMa co3/iaHusi HOBOTo ¢aiina, BKiIrouas BbleiaeHue 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 ¢ momorsio Stat() momyuaer uHbOpMAIHIO O
daiine (pa3mep, mpasa J0CTyIa, BpeMsi MOU(UKALIMN) U BBIBOJIUT €e€.

3agagme 6: Kax xkaramorum cBs3adbl ¢ 1nodes? OOBSICHUTE KOHIEHIIMIO JKECTKUX U
CHUMBOJHMYECKUX cchUTOK. Hamummmre kox Ha C, KOTOPBIN cO37aeT KECTKYIO CChUIKY Ha (hailsl ¢
nomotnsio link() u mposepsieT, 4To 1Ba MMEHHU yKa3bIBalOT HAa OAMH inode (cpaBHHMBas HOMepa
inodes).

3amanne 7: Uto Takoe OydepHBI KA1 B KOHTEKCTE ONepanuii BBOAa-BbiBoga? Onummre
anropuT™M write-back kamumpoBanus. Hanumure mnpocToil mpumep Kojxa, MMUTHPYIOILETO
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Oy(depHBIH KAII: CTPYKTypa MAaHHBIX IJIs K3IIa U (PYHKIIUU JUIsI YTEHUsI/3alUCH C TPOBEPKOMH
MOTaIaHus.

3ananue 8: OOBACHUTE NMPOEKTUPOBAHUE CTPYKTYpPHI AAHHBIX JJIsl XpaHEHUS KaTajoroB
(Hampumep, TMHEHHBIN CITUCOK Vs. X31I-Tadnuia). Hapucyiite nuarpamMmmy B-nepeBa nms karanora
¢ 10 ¢aiinaMu 1 HaNUIIUTE TICEBOKO/I IMMOMCKa (aiiia o UMEHH B TaKOW CTPYKTYpeE.

3anmanue 9: OnumuTe onepanuio ureHus ¢aina B (aitnosoii cucreme. Hanmmure ko Ha C,
KOTOPBIi OTKpBIBaeT (aiis1, unTaer ero comepkumoe 0aokamu 1o 1024 Gaiira ¢ momorupko read(),
U BBIBOJHUT O0IIEEe KOJUYECTBO IMPOUYUTAHHBIX OANWTOB, JEMOHCTPHPYS B3aHMMOICHCTBHE C
OydepHBIM K31IIEM.

3ananue 10: Kak paboTaer BoineneHne 6J10KOB JaHHBIX AJis (aiinos (bitmap vs. linked list)?
OObsicHUTEe TpeuMyllecTBa W HenocTatku. Hamummre nceBAOKOJ (QYHKIMHU BbLACICHUS
CcBOOOAHOTO OJIOKA C HCIIOIB30BaHKEM bitmap (MaccuB OUTOB).

3amanne 11: OOBACHHUTE pOJIh KaTaJIOTOB B Mepapxuu (aitnoBoii cuctembl. Hamummure ko
Ha C, KOTOpBI co3maeT HOBBIM Karanor ¢ momormrsio MKdir(), mobammser B Hero daitn ¢
nomoripto open() u write(), 3arem yaanset daiin ¢ momomrsio unlink().

3amanue 12: Yro takoe inode table u kak oHa cBsi3aHa ¢ karajgoramu? ONMUIIATE TIPOIECC
paspemienuss mytd (path resolution). Hamummmre mnceBIokon anroputMma, KOTOPBIH IO
abcomrotHoMy nyth (Hanmpumep, '"/home/user/file.txt") Haxomut inode daina, HaumHAS OT
KOPHEBOI'0 KaTajora.

3aganue 13: OnumuTe MexaHu3M Oy(hepHOTO K3IIa s IPEAOTBPAICHUS TOTEPH JaHHBIX
(fsync). Hamumute ko Ha C, KOTOPBIA 3amKChIBacT AaHHbIe B (hailn ¢ momorsio Write(), 3atem
BbI3bIBaeT fSyNc() s mpuHYAUTEIHHOM 3aMCH HA JUCK U U3MEPSET BPEMS OIICPAIUH.

3ananue 14: OO0bsIcHUTE IPOSKTUPOBAHUE OMepanuil yaaieHus (aiiiaa: 4To MPOUCXOAUT C
inode u 61okamu nanHbIX. Hanmuimure ko Ha C, KOTOpBIN yaassier ¢aiii ¢ momolinsio remove() u
npoBepsieT, 4to inode ocBoOOXk1eH (¢ moMotipio Stat() mocie ynanenus).

3ananue 15: Kak OydepHblil K311 B3aUMOAEHCTBYET C BUPTYadbHOU MaMAThi0? Onuimnre
kouuennuio mapped files. Hanummre npocrtoit npumep koaa Ha C ¢ ucnonb3oBanreM mmap() s
oTOOpaxkeHUs (aiiyia B TaMsTh, YTCHHS U 3aIMCH JAHHBIX HAIIPSAMYIO Yepe3 yKa3aTeb.

IIpumepHoOe onrcaHue U KPUTEPHUH OLCHHBAHUS K HTOTOBOMY IPOEKTY

Onucanue npoexkra:

WTOroBelli NPOEKT HANpPAaBIEH Ha KOMIUIEKCHYIO IIPOBEPKY M 3aKpEIJICHHME 3HaHUH,
MOJIYUEHHBIX B XOJ€ M3y4Y€HHUS KIIIOUEBBIX AaCIEKTOB apXUTEKTYpPbl ONEPALMOHHBIX CHCTEM.
CryneHraMm mpensnaraercs pa3pa0oTaTh MPOTOTUI WIM MOJEIh KOMIIOHEHTOB ONepaliMoHHON
CUCTEMBI, OTPaXKAIOIINX OCHOBHbIE MEXaHU3MbI U TIPUHLIUIIBL, U3y4YEHHBIE B TUcHUIUIMHE. [IpoekT
JIOJDKEH MPOIEMOHCTPUPOBATh IOHUMAaHKUE U YMEHHUE PUMEHSTh TeXHOJIIOTUH pa3paboTKH sipa,
00paboTKy NpephIBaHUMN, YIIPaBIE€HUE BUPTYaIbHON MaMAThIO, INIAHUPOBAHUE [TPOLIECCOB, pabOTy
C BHEIIHUMHM HOCHUTEISIMU JaHHBIX, OCHOBBI OpraHu3alMu (aiIoBBIX CHCTEM M 3aIlyCK
M10JIb30BATEIBCKUX MTPOLIECCOB.

B pamkax npoekra cTyaeHTaM HeoOX0UMO:

e Co3aaTh MUHUMAJIBHYIO CPENYy WM MOJYJb, pealu3yromnmi npouecc 3arpy3ku OC ¢
MCIIOJIb30BaHUEM 3arpy34yHKa U MHULUAIU3ALUH A1pa.

e PeanuzoBath 00pa®OTKy amnmapaTHBIX W  HPOrPaMMHBIX  IpPEpbIBAaHUN  C
UCIIOJIb30BaHUEM TaOIUIIBl BeKTOpOB npepbiBanuii (IDT).

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

e Baenputrh npocToll MIAHUPOBUIMK MPOIECCOB, OOECIEUMBAIONININ MEPEKIIIOUEHUE
KOHTEKCTa M YIPABIEHUE COCTOSIHUSIMU IPOLIECCOB.

e OO0ecrieunTh B3aUMOJACHCTBHE C BHEIIHMM YCTPOMCTBOM XpaHEHHUS JAaHHBIX,
peann3oBaB 0a30BbIC OIEpaIlK BBOAA-BBIBOA C YUETOM aCHHXPOHHOCTH M IPEPHIBAHHIHA.
e CropoeKkTUpOBaTh CTPYKTYpY (algoBOM CHCTEeMBI C Karajoramu, (Qaimamu wu
METaJaHHbIMH, DPEAIU30BaTh aJTOPUTMBl pa3MEIICHUS M YIpaBJIEHUE CBOOOJHBIM
IIPOCTPAHCTBOM.
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e (OOecreunTh 3aIyCK MOJb30BATEIIBCKUX MPOIIECCOB C KOPPEKTHON MHHIMAIA3AIIMEH U
MOHHUTOPHHIOM.

[TpoekT MOKeT OBbITh BHITIOJIHEH B (hOpME IPOrPaMMHOTO MOAYIIS, IMYJISATOPA, PACIIUPEHUS
cymectBywomeid OC unu yuyeOHOro cumyistopa. BakHO IpoaeMOHCTpUpPOBAaTh HWHTErPALUIO
M3YYEHHBIX T€M U MOHUMaHHe B3auMoieicTBusl komnonenToB OC.

Kpurepun onenuBanus:

O6paboTka npeprIBaHU

MexaHu3Mbl BUPTYaJIbHOW aMATH
[InanupoBaHue IpoLeccoB

PaboTa ¢ BHEIIHUMU HOCUTENSIMU JTaHHBIX
Opranuzanus (HaiaoBoi CHCTEMBI

CoNoO~wWNE

ILGMOHCTpaHI/IH H 3alyTa IIpOCKTa

[Tonnmanue u npuMeHeHue KoHuenmui 3arpysku OC

3aHy0K " YIPpaBJICHHUC I10JIB30BATCIILCKUMU IIPpOLECCaMU
KauectBoO pcain3an U UHTCrpanus KOMIIOHCHTOB

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)IyJIlO)

Ne n/mn 3ananue OTtBeT Komnerenunus
1 VKaKUTE OCHOBHOW HHCTPYMEHT ISl pa3pabOTKH siapa gcc/make VK-1
ONEPAMOHHON CUCTEMBI.
2 HazoBuTte nocnenoBarenbHOCTh 3TANOB HaYaIbHOU BIOS/MBR/sapo YK-1
3arpy3ku OC.
3 YkaxuTe MexaHn3M 00pabOTKH HCKITFOUSHUH TIpEePHIBAHMS YK-1
mporieccopa. (interrupt/exception)
4 HazoBuTte peskrMbl pabOTHI TIpoIieccopa Ais M0JIb30BATEIIbCKU/TI YK-1
MEPEKIIIOUEHHs] KOHTEKCTA. PHUBHIIETUPOBAHHBIN
(user/kernel)
5 YKaXuTe TUI YCTPOHCTB It pabOThI C KOHCOJIBIO U CHMBOJIbHBIE YK-1
UART. YCTpOMCTBa
6 Ha3oBute MareMaTnuecKkyo MOJEIb JUIsl AIrOpUT™Ma JBOUYHOE pa3OueHne OIIK-1
BbIJIeJICHUS TamsTi buddy. (binary buddy)
7 VYKaxuTe aaropuT™M CUHHXPOHHM3ALMH SApa C cnuHIoK (spinlock) OIIK-1
WCTIOJIb30BaHUEM CITMHJIOKOB.
8 Ha3zoBure MaTeMaTHYECKUN TOIXO0T K cemadopsl OIIK-1
MOJIETTMPOBAHUIO MBIOTEKCOB. (semaphores)
9 VKakuTe CUCTEMHBIN BBI3OB IS CO3JAaHUS HOBOTO fork OIIK-1
mporiecca.
10 Ha3zoBute MexaHn3M OTKIIOYEHHS PEPbIBAHUH IS cli/sti (disable/enable OIIK-1
CHHXPOHH3AIHH. interrupts)
11 VKaKHUTE alrOpUTM IUIAHUPOBAHHS TIPOIECCOB TI0 FCFS (First-Come, OIIK-6
MPUHLMITY OYEPEaH. First-Served)
12 Ha3zoBuTe MeTo]| MIIAHUPOBAHHMS C KBAHTAMH BPEMEHH. RR (Round Robin) OIIK-6
13 YKaXHATEe MEXaHU3M MEKITPOIIECCHOTO curnai (signal) OIIK-6
B3aMMO/ICHCTBUS Yepe3 CHTHAJIBL.
14 HazoBuTe THIT B3aMMOJIECHCTBUS C HCITOJIH30BAHUEM paszaensemMas namsrTh OIIK-6
shared memory.
15 VYkaxunTe aaroput™ Jiist 00pabOTKH NpephIBaHUI B 00paboTumnk OIIK-6
Aanpe. NpEPBIBAHUN
(interrupt handler)
16 HazoBute cTpyKTypy JaHHBIX A7l OpraHU3alin CTpaHu4Has Tabnuua [K-1
BHPTYaJIBHOM MaMSTH. (page table)
17 YKakuTe MaTeMaTHIECKYIO MOJIEIh I aHAIN3a MHOTOYPOBHEBas IIK-1
MIPOM3BOAUTENBHOCTH MIaHupoBInka MLFQ. ouepenp (Multi-
Level Feedback
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Queue)

18 Hasosure snemenT (haittoBoit CHCTEMBI IS XPaHEHHUS inode IK-1
MeTaJaHHBIX (haiia.

19 Vxkaxure Mexanuzm DMA st paGoTsl ¢ O10YHBIME MPSIMOM TOCTYH K [K-1
YCTPONCTBaMU. namsita (DMA)

20 HazoBute popmar ucnoarseMpix (haiiaos s ELF IK-1

3arpy3KH MPOIECCOB.
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