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1. KpaTkasi xapakTepucTHKA JUCHUIIMHBI (MOILYJIs)

Pabouass mporpamMMa AMCUMIUIMHBI (MOAYJIS) «APXUTEKTypa OIEPAILMOHHBIX CHCTEM)
COCTaBJIEHA B COOTBETCTBUU C (eIepaIbHbIM FOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTAHIAPTOM
BBICIIETO OOpa3oBaHus — OakamaBpuar mo crnenuanbHocTd 38.03.05 busnec-undopmartrka,
npoduinb busHec-aHaIMTUKA, YTBEPXKACHHBIA NPUKa30M MUHHCTEpCTBA HAYKH M BBICIIETO
obpaszoBanus Poccuiickoit @eneparmu Ne 838 ot 29.07.2020 rona.

N3yuenne nuCHUIUIMHBI (MOIYJsl) «ApPXHUTEKTypa ONEPALMOHHBIX CHUCTEM» BaKHO JUIA
NOHMMAaHUS TPUHIMIIOB B3aUMOJEHCTBHS aIllapaTHOTO W MPOrPaMMHOrO OOecredeHus, YTo
1o3BoJIsieT 3 PEKTUBHO pa3padaTbiBaTh U ONTUMU3UPOBATH CUCTEMBI. DTO 3HAHUE CIIOCOOCTBYET
CO3JIaHUIO HAJIEKHBIX, IPOU3BOJUTEIbHBIX U 0€30MACHBIX BHIUMCIUTENBHBIX CPeJl, HEOOXOAUMBIX
B COBPEMEHHBIX TEXHOJIOTHSIX.

MecTo tMcUUIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

HacTtosmas aucuummza (MOIysb) BKJIIOYEHA B yUEOHBIH TUIaH 110 MPOrpamMMe MOATrOTOBKH
OaxanaBpuara no Hampasienuto 38.03.05 busnec-undopmaruka, npopuins busnec-ananutuka u
BXOAUT B BapuaTHBHYIO 4acTb bioka 1, ¢dopmupyemyro ydacTHUKaMu 0Opa30BaTENIbHBIX
OTHOLICHUH.

Jucuumuivaa (MOIyJib) sIBIsSIETCS. BHIOOPHOM M JOCTYTIHA JUIsSl U3y4YeHus Ha 3 uiu 4 Kypce B
5, 6,7, 8 cemecTpax Ha BBIOOD.

Heab wu3ydyeHuss AUCHUIIMHBI (MoAayJs): (OpMUpOBaHHE TIJIyOOKOrO IOHMMAaHUs
BHYTPEHHET'O YCTPOWCTBA M TMPHUHIMIIOB PAaOOTHl ONEPALMOHHBIX CUCTEM il (P (EKTHBHOTO
IIPOEKTUPOBAHUS U YIIPABICHUS BEIYUCINTEILHBIMU PECYPCAMH.

3agaum M3yYeHHs AUCUMIIMHBI (MOAYJIs1) HaNpaBleHbl HA (POPMUPOBAHUE Yy CTYJICHTOB
CIEIyIOIUI 3HaHUM, yMEHUI U HAaBBIKOB!

— 3HaHUE B3aMMOJAEHCTBHS ONEPALMOHHON CUCTEMBI C 000PYOBaHUEM;

— 3HaHHWE aJITOPUTMOB IIJIAHUPOBAHUS 3a/1a4;

— 3HaHUWE MPUHIUIIOB YCTPOUCTBA (PailyIOBBIX CHCTEM,

— yMEHHE BECTH pa3paboTKy Ha 3MyJisiTope koMmbiotepa 6e3 OC;

— HAaBBIK pealM3HualK POCTON ONEPALMOHHON CUCTEMBI ¢ 0a30BBIM (DYHKIMOHAJIOM.
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2. IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00YYeHUsI

Komnereniuu, ¢opmupyemble B pe3yiabTaTe OCBOCHHS IUCHUIUIMHBI (MOIYJs) MpHU
MPOBEACHUU yUeOHBIX 3aHATUH B (hOPME KOHTAKTHOM pabOThl 00YJAIOIUXCS C MearOrnYeCKUMU
paboTHHKaMU YHUBEpCHUTETa U B JOpME CAMOCTOATEIHHON PabOThI 00yYarOIIUXCS:

KomnereHuus Conep:kaHue KOMIETeHIHH Nuaukarop IlepeyeHb naIaHMpyeMbIX
KOMIEeTeHIIUH Pe3yJbTATOB 00y4YeHHUs 10
JUCUHMILIUHE (MOIYJIIO0)
YK-6. Crioco0eH ynpapisiTh CBOUM YK-6.1. 3HAET OCHOBHBIE MPUHITUIIBI
BPEMEHEM, BBICTPaUBaTh U CaMOBOCITUTAHHMSI U
peaTM30BBIBATH TPACKTOPHIO camMo00pa3oBaHHMs,
CaMOpPa3BUTHUS HA OCHOBE npodeCcCHOHATBHOTO U
MPUHIIUTIOB 00pa30BaHUS B JUYHOCTHOTO Pa3BUTHUS, HCXOS
TEUYCHHUE BCEH KU3HU U3 3TANOB KAPhePHOTO POCTA U
TpeOOBaHMI phIHKA TPYAa
YK-6.2. YMeeT miaHupoBaTh CBOE
pabodee BpeMs U BpeMs s
camMopa3BUTHS. GOPMYITHPOBATH
[EJTH JIMYHOCTHOTO U
poheCCHOHATBHOTO Pa3BUTHS U
YCIIOBHUS UX JTOCTUKCHUS, UCXOS
Y3 TSHJCHIMU pa3BUTH 001aCTH
poheCCUOHATTLHOMN
JICSTSIIbHOCTH, MHIUBUIYaIbHO-
JMYHOCTHBIX 0COOCHHOCTEH
VK-6.3. MMeeT mpaKkTHIeCKHi OIBIT
MOJYYCHUS HOTIONHUTEIBHOTO
00pa3oBaHwMsl, U3YYCHUS
JIOTIOJTHUTEIIHHBIX
00pa3zoBaTeNbHBIX IPOTrPaMM
OIIK-2. Cnoco0eH mpoBOIUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHIECHIINN U
WCCIIC/IOBAHNE U aHAIIU3 PhIHKA XapaKTePUCTHKU PhIHKA
WH(GOPMAIIMOHHBIX CHCTEM H WH(POPMAIIMOHHBIX CUCTEM H
nH(POPMALIMOHHO- HH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIX KOMMYHUKAIIHOHHBIX TEXHOJOTHH
TEXHOJIOTUH, BHIOMPATH OIIK-2.2. YMeeT mpoBOIUTH UCCIICIOBAaHUE
paloHaNIbHBIE PELICHHUS IS U aHAJIM3 PHIHOYHOW HH(OPMALIUU
yHIpaBieHus: On3HecoM IUTA OTICHKHY TIOTPeOHOCTEH
Ou3Heca 1 BEIOOpA ONITUMAITEHBIX
peleHui
OIIK-2.3. NmeeT npakTuyeckuii onbsIT B
pa3paboTKe U BHEIPCHUU
CTpaTeruil ynpasieHUsI OU3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHGOPMAIIMOHHBIX TEXHOJIOTUH
IK-2. Crioco0eH HCTIoNBE30BaTh [K-2.1. 3HaeT OCHOBHBIE MAaTEMaTUYECKIE
COOTBETCTBYIOLINI METO/Ibl 1 UHCTPYMEHTAIbHBIC
MaTeMaTUYeCKUY amnmnapar u CPEeIICTBA, MPUMEHSEMBIC JUIS
WHCTPYMEHTAaJIbHbIE CPEACTBA IS 00paboTKH U aHaIHM3a
00paboTKH, aHaIM3a 1 uHpOpMAIUH
CHCTEeMaTH3aITuH HHPOPMAITUHN TI0 I1K-2.2. Ywmeer appexTrBHO

TEME UCCIICOBaHMS AJIsl PEILCHUS
3a1a4 npodecCHOHANIBHON
JIESTENBHOCTH

HCIOJIb30BaTh MATEMAaTHUECKUN
anmapar JJisl CuCTeMaTH3alkH
JaHHBIX U PEILCHUs
npodecCHOHATBHBIX 3a/1a4
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IK-2.3.

MNMeeT npakTUYECKU OMBIT
paboTHI ¢ MHCTPYMEHTaMU
aHanu3a HQOPMAITIHN B paMKax
HCCIIEIOBATEIBCKUX IPOCKTOB

[K-3. CriocoOeH roTOBUTH HAYYHO- IK-3.1. 3HaeT TpeOOBaHUS U CTaHIAPTHI
TEXHUYECKUE OTUETHI, odopmiieHnsT HAY4IHO-
NPE3CHTAINH, HAyYHbIC TEXHUYECKUX OTYETOB,
MyOJIUKAITAY TI0 Pe3yiIbraTaM TIPE3CHTAINN U TyOJTUKAIIHIA
BBIIIOJIHEHHBIX UCCJIE0OBaHUM IK-3.2. YMeer CTpyKTypHpOBaTh U

MIPEICTABIATh Pe3yIbTaThl
HUCCIIEJOBAaHUM B ICHOI U
JOCTYIHOHU (opme

IK-3.3. NmeeT npakTUYecKuil OMBIT
ITOATOTOBKY U MyOJIMKAIINN
Hay4YHBIX MaTepHAaJIOB,
OTPAXKAIOIIUX PE3YTbTATHI
BBITTOJTHEHHBIX UCCIIEIOBAaHUI

TIK-8. Crioco0eH 1o pyKOBOACTBOM [IK-8.1. 3HaeT NPUHIUIIBI U CTaHIaPThI
crienranmcTa 6osee BICOKOH yIpaBlIeHUs TPOCKTAMHU
KaTeropuu OCYIIECTBISTh

I1K-8.2. VYmeet pa3pabaThiBaTh IIaHBI U

IIJIAaHUPOBAaHUE U OPraHU3aluio
HpOCKTHOﬁ JACATCIbHOCTH Ha
OCHOBC CTaHAApPTOB YIIPABJICHU
MIPOCKTaMU

OpraHU30BbIBATH IPOCKTHYIO
JIESATEIBbHOCTh B COOTBETCTBUH C
YCTaHOBJIEHHBIMU CTaHAAPTaMHU

ONEeKTPOHHBIN JOKYMEHT




3. TeMaTH4YeCKHUil NJIaH

Nen/ TpynoeMKocTh, aKaJleMHYECKHE YaChI
n HaumenoBanue Ounas gopma TKY
pa3nesia IuCHUILIMHbI KonTtakTHas padora (Texymmmii
(Mopny.Jist) Jekuun CemMuHapbl Koutpo | CamocTonTesib KOHTPOJIb
(npakTH4ecKue Jb Hasi pa0doTta ycneBaeMocTH)
3aHATHSA)

1 WuctpymeHTsI 11t 4 4 18 Homamrxaue
paspabotku sipa OC. 3a/laHus,
[porecc 3arpy3ku OC Tect

2 IpepriBanus 4 4 18 Jomamiaue
mporeccopa 3a/1aHus,

Tect

3 Peanuzanus 5 4 20 Homamaue

BUPTYaJIbHOHN MaMSTH 3aJlaHHs,
Tect

4 [LrarmpoBanme 4 4 18 Jlomarane

MPOIIECCOB 3a/aHus,
Tect

5 Pabora ¢ BHEIIHUMU 5 4 19 Jomanraue

HOCHTEJISIMH JTAHHBIX 3aJIaHHs,
Tect

6 bazoBble MpUHIATIBI 4 4 19 Jomarmane
OpTraHu3aIHH 3a/1aHus,
(hailyIoBBIX CHCTEM Tect

7 3amyck 4 4 18 Jomanrnue
MOJIb30BATEIbCKUX 3aJIaHHs,
POLIECCOB Tect
3auem c oyenkoi 2 [Ipoext

Hmozo: 30 28 2 130

Oo6vem oucyunaunvl (MoOyns) 190

(6 ax. u.)

Oo0vem oucuunaunvl (M0Oyas) 5

(6 3au. eo.)

4. Copepxkanue JUCHUILIMHBI (MOIYJIs1)
Neni/mt HaumenoBaHue pa3jena Coaepxanue TMCOMILIAHBI (MOXYJISI) IO TeMaM
JUCUMIIUHBI (MOTYJIs1)
1 HHcTpyMeHTHI Jist pa3paboTKU HUcnionk3zoBanue accembinepa, C 1 crieluani3upOBaHHBIX CPECTB JUIS
simpa OC. Ipomecc 3arpy3ku OC | pa3paboTku simpa. CpeacTBa OTIIAIKH U CUMYIISITOPBI JUIS

TECTHUPOBaHUS KOMIIOHEHTOB sizipa. Jtamnsl 3arpy3ku: BIOS/UEFI,
3arpy34rK, MHUIMATIN3ANs sapa. 3arpy3ka U paciiakoBka oopasa sijapa
B aMATh. MIHUIIManu3aIius anmapaTHeIX PECYpPCOB U IIEPEX0/1 K
MOJIb30BATEIBCKOMY PEKHUMY.

2 [pepwiBanus poreccopa AnmapaTHbIC ¥ IPOrPaMMHBIE TIPEPBIBAHUS KaK MEXaHU3M 00padOTKH
coOwITHif. BexTopa mpepeiBanuii u Tabnuna npepsiBannii (IDT).
O6paboTunky pepbIBaHuil U X poias B OC. MackupoBanue u
MIPUOPUTETHI IpephIBaHUN. B3auMopeiicTBue npepsiBaHuil ¢
IJTAHUPOBILMKOM IIPOLIECCOB.

3 Peanuzanus BupTyansHOR MexaHu3M 0TOOpasKeHHsI BUPTYaIbHbIX apecoB Ha (H3UIECKHE.

NaMsTH UcnonpzoBanue TabNUI CTpaHUI] U CTPAHUYHOW OpraHU3aLUU MaMSITH.

Crpannunbie ommoOKy 1 00padorka page fault. CBONUHT u ynpaBlIeHHE
MMaMATHIO MIPH HEXBAaTKE PECYPCOB. 3aIUTa MTAMSTH U H3OJISIHS
ITPOLIECCOB.

ONEeKTPOHHBIN JOKYMEHT




[InanupoBaHue NpoueccoB

MexaHu3M 0TOOpaXeHHs BUPTYAJIbHBIX apecOB Ha (PU3UIECKHE.
Hcnonk3oBanue TabNUI CTPAHUI] U CTPAHUYHOW OPTaHU3alNH TaMSITH.
Crpannunbie ommOKy 1 00padoTka page fault. CBonmMHT 1 yIipaBieHue
MaMATHIO IIPU HEXBAaTKE PECYPCOB. 3aIUTa TaMSITA U N30SI
MPOLIECCOB.

PaboTta ¢ BHEIIHUMU HOCUTEIISIMHU
JaHHBIX

WnTtepdeiickl 1 MPOTOKOIBI B3AUMOJICHCTBUS C yCTPOHCTBAMH
xpaHeHus. bydepuzamust u kammpoanue naHaeix. O0paboTKa
OIMOOK ¥ BOCCTAHOBIIEHNE TAHHBIX. ACHHXPOHHBINH BBOJI-BBIBOJI U
IIpepbIBaHMs. YIIpaBIeHHUE AOCTYIIOM U CHHXPOHHU3ALKA IpH pabore ¢
HOCHUTEJISIMH.

bazoBbie nmpuHLUITIBI
opraHu3aiyu (anIoBbIX CHCTEM

Crtpykrypa QaiinoBoii cucTeMbl: KaTanory, (hailyisl, MeTagaHHbIE.
ANTOprUTMBI pa3MelIeHNs JaHHBIX: MOCIe0BaTeIbHOE, MHIAEKCHOE,
cMellaHHoe. YTpaBlieHHe CBOOOTHBIM MPOCTPAHCTBOM (CITHCKH,
OouToBBIe KapThl). JKypHaNUpOBaHHE U 3aIIXTa LETOCTHOCTH JTaHHBIX.
ITonmepsxka mpaB gocTymna M aTpu0yToB (hanoB.

3aHyCK IMOJIB30BAaTCIIbCKUX
nmponeccoB

Co3znanue npouecca: BbIIECIEHUE PECYPCOB U KOTMPOBAHUE KOHTEKCTA.
3arpyska ucnonaHseMoro ¢aitia B mamMaTh. MHunmanm3anus creka u
rapaMeTpoB 3amycka. Ilepenada ynpasieHnus npoueccy U nepexos B
MIOJIB30BATENBCKUN PeKUM. MOHUTOPUHT U YIIPABICHUE KU3HEHHBIM
LIMKJIOM IIpoLecca.
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5. YuyeOHO-MeTOAMYECKOE O0ecIeYeHue

VYHUBEpCUTET pacmojiaraeT MOJHBIM  HAa0OpOM  JMIIEH3MOHHOTO ¥ CBOOOJHO
pactpoCTpaHseMoro TPOTPaMMHOTO OOECHEUEHHs, BKJIIOYas MPOIYKTHI OTEYECTBEHHOTO
MIPOU3BOJCTBA.

Kaxplii cTyneHT B TedeHHE BCero mnepuojna OOy4YeHMs IOJIyyaeT WHAWBUAYaJlbHbIN
HEOTPaHUYEHHBIM  JOCTYN K  OJJIEKTPOHHO-OMOIMOTEYHONW CHCTEME M BJIEKTPOHHOU
uH(}OPMALIMOHHO-00pa30BaTENIbHON Cpelle YHHMBEpCUTETa. OTH CHCTEMbl IPEIOCTaBISIOT
BO3MOXXHOCTb JIOCTYTIa K pecypcam U3 JIF00OH TOUKH, I/Ie €CTh MOJKIUYEeHHE K ceTH MHTepHer,
KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U 32 €r0 MpeeTIaMH.

CryaenTtam o0eclieueH yAalIeHHBIH JOCTYN K COBPEMEHHBIM NpodecCcHoHaTbHBIM 0a3am
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Ocnoenasa numepamypa:

1. T'octe 1. M. OmnepanmoHHbIe CUCTEMBI : YYEOHUK M MPAKTUKyM Ui By30B / U. M.
locreB. — 2-¢ u3n., uctp. u non. — Mocksa : M3natenbctBo FOpaiit, 2025. — 164 ¢c. — (Bricuiee
obpazoBanme). — ISBN 978-5-534-04520-8. — Texkcr : anektpoHHbIi // OOpa3oBareinbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561557.

Jlononnumensnan numepamypa:

1. HoBoxwuiio O. [1. Apxutektypa DBM U BEIMUCIUTEIBHBIX CUCTEM : YUSOHHK ISl By30B
/ O. I1. HoBoxxmioB. — 2-e u3., ucnp. u nomn. — Mocksa : U3mparensctBo FOpaiit, 2025. — 505
c. — (Bwicmee oOpaszoBanue). — ISBN 978-5-534-20365-3. — Tekct : 37eKTpOHHBIA //
Oo6pa3zoBarensHast miatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568920.

2. TonctobpoB A. I1. Apxutektypa 9BM : yuebnuk s By3oB / A. I1. TonctobpoB. — 3-

e u3a., nepepab. u gon. — Mocksa : MUzgatensctBo IOpaiit, 2025. — 162 c. — (Bricuee
oOpasoBanue). — ISBN 978-5-534-16839-6. — Tekct : snextpoHHbli // OOpa3oBaTenbHas
mwiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/566711.

6. MarepuajabHO-TeXHUYECKOE o0ecneueHne

YHuBEepcUTET pacmojiaraeT MaTepuaJbHO-TEXHUYECKOH 0a30i, COOTBETCTBYIOUICH
JIeMCTBYIOIM MPOTHBOMOXKAPHBIM MPaBUJIaM U HOpMaM U 00eCIeunBalolIei MpoBeieHNe BCeX
BUJIOB JTUCHUIUIMHAPHOM W MEXIMCHUIUIMHAPHON TOJTOTOBKH, IPAKTHYECKOW W HAay4YHO-
HCCJIeI0BATEeNIbCKON paboT 00ydaromuxcs, MPeayCMOTPEHHBIX YUEOHBIM IJIAHOM.

ITomerieHus1, KOTOpbIE IPEACTABIAIOT COOO0M yueOHbIE ay TMTOPUH [T TPOBEACHUS 3aHITUI
JEKIMOHHOTO THUMA, 3aHATHH CEMHHApPCKOro  (TMPAKTHYECKOTO) THIA, TPYIIOBBIX |
WHAUBHUIYaIbHBIX KOHCYJIBTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlH, a TAaKKe
MOMETLEHUS ISl CAMOCTOSITENILHOM paOOThI ¥ TIOMELICHUS U1l XpaHEeHUS U TPOPUIAKTUYECKOTO
obcyxuBanus yaeOHoro obopynoBanus. [lomerneHus: yKOMIUJIEKTOBaHbBI CIIEIIUATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMHU CPeJCTBaMU OOy4YeHUs, CIYXKAUUMU Ui TpeICTaBlIeHUs yueOHOU
uHpopMaIK O0JIBIION ay TUTOPUH.

Nzyyenune nucuurmivHbl (MOIyIIs) 00eCTieurBaEeTCsl B y9€OHBIX ay TUTOPHUSIX, OCHAIIIEHHBIX:

— CTOJIAaMHU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHelHaJIu3uPOBaHHBIM 000PYI0BaHHEM, BKIIOUAs JEMOHCTPALIMOHHOE 000pYI0BaHHE.

[omernienus 11 caMOCTOSATEIBHON pabOTh 00YUYAIOIIUXCS, B TOM YHCIIE MPUCTIOCOOICHHbIE
JUISL UCTIOJIh30BaHUSI MHBAIMAAMUA W JIMIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSMH 3I0POBbS,
OCHAILIEHbI KOMITBIOTEPHOM TEXHHKOH C BO3MOXKHOCTHIO MOAKIIOYEHHS K ceTu «VIHTepHeT» H
obecrieueHrEeM JIOCTylla K B JJIGKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO  CpeIy
YHuBepcurera.
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https://urait.ru/bcode/561557
https://urait.ru/bcode/568920
https://urait.ru/bcode/566711

OOyuaromuMcsl TPEIOCTaBIsETC JOCTyll (B TOM 4YHCIE YHIaleHHBIM) K pecypcam
UH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHON ceTH «MHTepHeT», 3IEeKTPOHHBIM pecypcaM (B TOM
YHclie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(ecCHOHANBHBIM 0a3am

JaHHBIX 1 I/IH(bOpMaLII/IOHHBIM CIIPaBOYHbBIM CI/ICTCMaM)i

No HaumeHnoBanue nmopraja
(u31aHus, Kypca, 10KyMeHTa)

CchlIKa

1. | Hayunas snekrponHas oubsiunorexa elibrary.ru

https://elibrary.ru/defaultx.asp

OuoOIIMoTEeKa

2. | baza gauueix mus IT-crienuanmncTon https://habr.com

3. | Basa manmsix ScienceDirect https://www.sciencedirect.com

4. | OdunmanbHbIi caiiT MUHHCTEpPCTBA HAYKHU U https://minobrnauki.gov.ru/
BhIcIero obpa3oBanus Poccuiickoiit deneparnm

5. | ®enepanbhblii mopran «Poccuiickoe odpaszopanue” | https://www.edu.ru/

6. Hudopmanmonnas cuctema "EnuHoe okHO moctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam”

7. | Enunas xosutekuus 1mpoBbix odpa3zoBatenbubix | http://school-collection.edu.ru/
pecypcos

8. | ®denepanbHBI IEHTP HHPOPMAIIMOHHO -

00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuenp UHPpOPMALIMOHHBIX

TEXHOJIOTHH,

HCIIOJB3YCMbBIX TIpU  OCYHICCTBICHHUU

O6paSOBaTeHBHOI‘O Imponecca 1o JTUCHUILIINHE (MOI[y.]'IIO), B TOM 4YHUCJIC KOMIIJICKT JIJMIICH3MOHHOI'O

IPOrPaMMHOTO  OOECIeYeHHs, COBPEMEHHbIE MNpodecCHOHANbHBIE 0a3pl  JaHHBIX U
WH(OpMaIMOHHBIE CTIPABOYHBIE CUCTEMBI:

Haunmenonanue I1O IIpousBoacTBo JlnueH3uoHHoe / CBOOOTHO

pacnpocTpaHsieMoe

OnepanuoHHbIe CHCTEMBIL:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nunensnonHoe
Bpaysepsr:
SAunexc.bpayzep OTEYECTBEHHOE CBOOOJIHO pacrlpoCTpaHsieMoe
Google Chrome 3apyOeskHOe CBOOOZHO pacmpocTpaHsieMoe
OducHble NIPUIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0eKHOe JIMIIEH3MOHHOE
TeXstudio 3apy0eKHOe CBOOOIHO pacIpOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOIHO PacIpOCTPaHICMOE

IIporpaMMHoe obecnieyeHue VIsi IJIAHMPOBAHMS M yUeTa BpeMeHH:

Toggle app | 3apy6esxuoe | cBOBOIHO pacmpocTpaHseMoe
CucreMbl ynpaBJieHUsI IPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exnoe | munensuonnoe

Cucrtemsbl ynnpasJieHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyGesxHoe | nmuiensnonHoe

Cucrtembl pedeppHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apyGesxuoe | nuuensnonHOE
CnpaBo4HO-NIPaBOBbIE CHCTEMbI:

KoucynprantIlioc: cripaBoYHO-TIPaBOBast OTEYECTBEHHOE JHMLEH3UOHHOE

cucrema

CpencTBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security mis 6usaeca OTEYECTBEHHOE JIMIIEH3MOHHOE
Crangaprusnii Russian Edition

Cpeabl pa3paboTku:

Visual Studio Code 3apyOeKHOe CBOOOIHO PacIpOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHOe CBOOOJIHO PACIIPOCTPAHAEMOE
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Anaconda 3apyOexHOe CBOOOTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOoe CBOOOHO pacIIpOCTPAHIEMOE
CopelliaSim 3apyOeskHOe CBOOOJIHO PacIpOCTpaHsIeMOe
Google Colaboratory 3apybeKHOe CBOOOIHO PacIpOCTPaHICMOE
ITakeThl MPOrPaAMMHBIX CPEICTB M OHOJINOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacIpOCTPaHsIEMOe
Cucrtemsbl ynpasJieHusi 0ndanorpaguyeckoi nHpopManueii:

Zotero | 3apy6esxuoe | cBOGOIHO pacmpocTpaHseMoe
CepBHuCHI U CTYKOBI:

Bind 3apy0exHOoe CBOOOHO pacIIpOCTPAHIEMOE
Docker 3apyOeskHOoe CBOOOZHO pacmpocTpaHsieMoe

7. MeToanuyeckue U OLlEHOYHbIe MaTePUAJIbI
MeToan4eckue yKazaHus VI 00y4a0IIMXCH 110 OCBOCHHIO JUCHHUILIMHBI (MOYJI5)

B nponecce u3yueHuss TUCHMIUIMHBI (MOAYIS) «APXUTEKTypa ONEpPallMOHHBIX CUCTEM» B
paMKax TEKyLIero KOHTPOJI YCIIEBA€MOCTH HCIOJb3YIOTCS TaKue BUJIbI y4eOHOI paloThl, Kak
JEKUUY, CEMHUHApbl, TECThl, JOMAIlHUE 3aJaHus, IPOEKT, a TaKKE pa3Iu4HbIC BHUIbI
CaMOCTOATEJIEHOW paboThl 00ydalomMXcsi MO 3aJaHHI0 MpenojaBaTess, HalpaBlICHHBIE Ha
pa3BUTHE  HABBIKOB  NPOPECCUOHAIBHON  JIEKCHKH, 3aKpeIlICHue MIPaKTUYECKUX
npodecCHOHAIBHBIX KOMIETEHLIUH, TOOIIPEHNE UHULIUATHUB.

Jlekyusi — cuCTeMaTHYeCcKoe, MOCIeA0BaTeIbHOE, MOHOJOTHYECKOEe  H3JI0KEHUE
npernojaBaTesieM y4eOHOro MaTepuala, Kak IpaBUiIo, TEOPETHUECKOro XapaKTepa.

B mponecce nexiuii pekoMeHAyeTcsl BECTH KOHCHEKT JEKLUH: KPaTKO M CXEMaTHYHO
(¢uKCHpPOBaTH OCHOBHBIE MJEH, BBIBOABI M OOOOINEHUS JIEKIMU; BBIIEIATh Ba)KHBIE MBICIIH,
KITIOYEBBIE CIIOBA W TepMHUHBL. HeoOXOqMMO OTMETHTh BOIPOCHI WJIM MaTepHaNbl, KOTOPHIE
BBI3bIBAIOT 3aTPyIHEHMS, Y MONBITATHCS HAWTH OTBETHI B PEKOMEHJ0BaHHOM JuTepaType. Eciu
pa3zo0paTbCsi B MaTepuaie He yJaeTcs, cieayeT chOopMyIupoBaTb BONPOC W 3a1aThb €ro
IIPEIIOIaBaTeII0 Ha KOHCYJIBTAINH UM BO BPEMSI CEMUHAPCKOTO (ITPAKTHYECKOTO) 3aHATHS.

Yuacmue 6 cemunape — akTuBHas paboTa CTyA€HTa Ha CEMUHApe, €ro OTBETHl HA BOMPOCHI
IPEeroiaBaTelisl U y4acTHE B JUCKYCCHU.

JU1st ycTienHoro y4acTusi B CeMUHApe CTyICHTaM PEKOMEH/IyeTCsI 3apaHee 03HAKOMHUTBCS C
TEMON OOCYXJEHHUs, IPOUYUTaTh HEOOXOAMMBIE MaTepuajbl U MOArOTOBUTH BONMPOCHL. BaxkHO
AKTUBHO CIIYIIAaTh U BOBJIEKATHCS B TUCKYCCHIO, BHICKa3bIBasi CBOM MHEHHS M apTYMEHTHUPYS UX.
Ilpn oTBeTax Ha BOMPOCHI HPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKHUM U JIOTUYHBIM,
onupasich Ha U3y4yeHHbIH MaTepHuai. Takxke MoJIe3HO MOJIePKUBATh AUAJIOT C OTHOKYPCHUKAMH,
9T00BI 000TaTHTH 0OCYKICHHE U PACIIMPUTH CBOU 3HAHMSL.

Jlomawnee 3a0anue — HAOOP 3a7a4 1O TeMaM HEJIEIH.

[Ipu pabGote Hax [OOMAIIHUMH 3aJaHUSMH Ba)XHO BHHUMATEIHHO O3HAKOMUTHCS C
Tp€6OBaHI/I$IMI/I )41 CpOKaMI/I BBIITOJIHCHU . PCKOMGH,Z[yeTCH pa36I/IBaTB 3alaHUs Ha 3Tallbl, I-ITO6BI
n30eKaTh TMEPEerpy3Kd W JIydlle yCBOWTh Matepuan. Mcmoiap30BaTh pa3iMyHbIe WUCTOYHHKH
UHpOpMAIIMH, BKITI0OYAasi YYCOHUKU M OHJIAHH-PECYPCHI, IS 0oJiee rITyOOKOTO ITOHUMAaHUS TEMBI.

Tecm — ocobast (hopma mpoBepkwu 3HaHWH. [IpOBOAMTCS TOCIEe OCBOSHUS OIHOW WIIH
HECKOJIbBKUX TEM U CBHUAETEIbCTBYET O KaueCTBE NMOHMMAHUS OCHOBHBIX MOHSATHM HM3y4aeMOro
Matepuana. TecToBble 3aJaHUsl COCTaBIEHBI K KIIOUEBBIM IOHATUSAM, OCHOBHBIM pa3zjenawm,
BaXXHBIM TCPMUHOJOTHUICCKUM KAaTCTOPUAM H3yqaeM0ﬁ JAUCIIUITIINHBI (MOI[y.H?I).

Jlj11 TOrOTOBKM K TE€CTYy HEOOXOAMMO 3HATh TEPMHUHOJOTUYECKUN anmapat AUCLUILITUHBI
(MOyns), HTOHUMATh CMBICI HAYYHBIX KAaTETOPUiA M YMETh MX UCIIOJIb30BaTh B MPOGECCHOHATBHOM
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JeKCHUKe. BrnajgeHue NMOHATHUIHBIM anmapaTtoM, BKIOYEHHBIM B TECTOBBIC 3aJaHHs, IO3BOJIAET
IpPEernosiaBaTeNllo  OBICTPO  MPOBEPUTh  YPOBEHb  TOHUMAHHS  CTYACHTAMH  BaXKHBIX
METOJIOJIOTUYECKUX KATETOPHIl.

IIpoexm — uccnenoBaTenbckas paboTa Mo Kypcy U Mpe3eHTalus pe3yIbTaToB.

Jist ycnemHoW MOArOTOBKU K IMPOEKTY: YETKO ONpEeAeNIUTE LEeJIM M 3aJayd IPOEKTa,
pacripeieniTe poJii W OOS3aHHOCTH MEKIY Y4YaCTHHUKAMH, a TaKKE YCTAaHOBHTE CPOKHU
BBITOJTHEHUS KaXk/101 4acTu paboThl. PerynspHo mpoBoauTe BeTpeuu s 00CykKAeHUs Iporpecca
U PEIIeHHs] BO3HUKAIOIIUX BOIPOCOB.

Camocmosmenvnas paboma — paboTa CTYACHTOB, HAalpaBICHHAs Ha YTIyOJlleHHOE
M3y4YeHHUE OTIEIBHBIX TEM U BOIPOCOB YYCOHOW JUCIIMIUTMHBI (MOTYJIS).

B npouecce camocTosTenbHOM pabOThI CTYICHTHI B3aUMOECHCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepHrallaMi IPH MUHUMAJIBHOM YYaCTHH MPEToAaBaTelis. 3aJauu CTy/IeHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMH JICKIIHiA (00paboTKa TEKCTa), MTOBTOPHOE M3yYCHUE YICOHBIX MaTepH ajioB, TUTAHOB
U TE3UCOB OTBETOB, U3yUYECHHE JOMOJHUTEIbHBIX TEM, BBHIIOIHEHHE YyUeOHO-UCCIIEeI0BATEIbCKUX
3aJJaHUI U IpyTOE.

Cucrema oueHMBAHUA Pe3yJIbTATOB 00yUeHMsI M0 U CIUILIMHE (MOIYJII0)

Kputepuu nosyvyeHusi ypoBHsl 1 OlleHUBAHUS C()OPMUPOBAHHOCTH KOMIETEHIUI MO
JUCUMILINHE (MOAYJII0) KAPXHTEKTYPA ONEPALMOHHBIX CHCTEM

OnenuBaHue ypoBHs y4€OHBIX JOCTHXKEHMM, 00ydYarolUXcs MO TUCHUIUIMHE (MOIYJIIO),
OCYILIECTBISICTCA B BUJIE TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOU aTTECTALIUHU.

I[IpomMe:xxyTouHasi aTrecTalusl MO AUCIUIUIHHE (MOJIYJIO) OCYIIECTBIsAEeTCS B (opme
3auema ¢ OUeHKOW, TIPU STOM IPOBOJHUTCS OILIEHKA KOMIIETEHIUH, CHOPMHUPOBAHHBIX IO
JUCLUIUIAHE.

Jist omeHWBaHUSI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOYHOW aTTECTAIlUU
UCIIOJIb3YEeTCS JAecsATHOAUIbHAS MIKajda OICHHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHON
NATHOATUTHPHOMN MIKAJIOHN CIIeTyIOIIUM 00pa3oM:

HMecatudamibnas| IlaTudéannbHas O0mas xapakTepucTHKA pe3yibTaTa
OueHnka 3a 3a4eT
OLlEHKA OLlEHKA 00y4eHHUs MO AUCHHUILIUHE (MOIYJIIO)
10 OT1iM4HO 3auyTeHo CTylIeHT MOJHOCTBIO BJIAACET 3HAHUSIMU,
9 OTauu"go 3auTeHo HN3JI0)KEHHBIMHU B pa6o‘{el71 nporpamme, u
8 OTIHYHO 3a4YTEHO NIyOOKO  OoCMBICKIAeT muctuiumby. OH
CaMOCTOSITEIEHO " JIOTUYECKH

[IOCJICI0BATEIBHO OTBEYAET HA BCE BOMPOCHI,
aKIICHTUpYsT BHUMaHWEe Ha  HaumOojee
Ba)KHOM. VYwmeer aHAJIM3UPOBATH,
CpaBHUBATH, KIIACCH(PHUIIMPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh W CHCTEMaTH3UPOBAaTh
W3YYCHHBI MaTepHall, BBIJIEISS KIFOUEBbIC
MOMEHTBI M  yCTaHABIIMBas MPUYMHHO-
cnencTBeHHbe CBs3M. UeTko (opmysupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yabTaThl aHaJU30B u JPYTHX
HCCJICIOBAHMM, a TAKXKE PElIacT CIOXKHBIC
3agaun. CTymeHT XOpOIIo 3HAKOM C

METOJaMH HCCJICOOBaHUA, H€O6XOILI/IMLIMI/I
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Hecsirubamnbnasi IlsatudannbHas O01mas xapakTepucTHKa pe3yJjbTaTa
Onenka 3a 3a4er
OLlCHKA OLICHKA o0y4JeHHs 1O JMCHUILIAHE (MOIYJIIO)

JUTSL TIPAKTHYECKOW JESATEeNTbHOCTH, U yMeeT
CBSI3BIBATh TEOPETUUCCKUE ACIIEKTHI
JTUCIUIUTAHBL (MOAYNA) C TMPaKTHIECKUMHI

3aJadyaMu.
7 XOpO].HO 3auTeHo CTy,Z[eHT O6HaﬂaeT SHAHUAMHA TIIpeaAMETa
Xopomo 3auTeHo I104THU B IIOJTHOM o0BeMe paGOqeﬁ

MPOTPaMMBbI M CAMOCTOSITENIEHO, JIOTHYECKH
MIOCJIEZIOBAaTEIHHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKLEHTHPYS BHUMaHHUE Ha
Haubosee 3HAUMMBIX MOMeHTax. OH ymeer
aHaJIU3UPOBATh, CpaBHUBATh,
KJIACCU(DUITPOBATD, 000011aTh,
KOHKPETH3UPOBATh M CHUCTEMAaTU3UPOBAThH
W3YyYEHHBI  MaTepwall, BBIAENAA €ro
KJIIOYEBBIE  AaCHEeKTbl M  yCTAHaBIUBAas
MPUYMHHO-CJIEICTBEHHBIE CBS3M.
@opMyJIIPYET CBOU OTBEThl, YBEPEHHO
WHTEPIPETHPYET Pe3yJbTaThl aHaJu30B H
JIPYTUX HCCIEIOBAHUM, a TaKKe pellaeT
CJIOKHBIE CHTyallMOHHBIE 3ana4ud. CTyIeHT
XOPpOIIIO 3HAKOM c METO/IaMH
UCCIICZIOBAHMS,  HEOOXOAMMBIMH IS
MPAaKTHYECKOH JIeATENBHOCTH, W yMEeT
CBSI3bIBATH TEOpEeTUYECKUE ACTIEKTHI
MpeaMeTa ¢ MPaKTUUeCKUMHU 3aJa4yaMH.

5 yHOBHCTBOpI/ITeHLHO 3adreHo CTy,Z[CHT O6J'Ia,[la€T 0a30BBIMH 3HAHUSIMU

Y I0BI€TBOPHUTEIHHO 3a4yTeHO 10 AUCIMIUINHE (MOJIYIII0), HO HUCTILITHIBACT
TPYTHOCTH TPH CaMOCTOSTEIBHBIX OTBETaX
Y UCIOJIb3yeT HETOYHbIE (OPMYITHPOBKHU. B
XO/le OTBETOB OH JOITyCKaeT OIINOKH,
Kacaromuecss CyTd BompocoB. CTyneHT
CIOCOOCH pemaTh TOJIHKO CaMBIE IPOCTHIE
3a7aud W BIAJICeT JIMIIb MHHUMAJIbHBIM
HabOpOM METOJIOB HUCCIICAOBAHH.

3 He cnan He 3aureno CTtymeHT He OBIamen 00sS3aTeNBHBIM
He CcIaH He 3aurteno MHUHUMYMOM 3HAHUHA 10 npeaMeTy U HE
He cnan He 3a4TeHO MOXET OTBETUTH Ha BOIPOCHI, NaXX€ €CIH

npenoaaBaTeiib 3ada€T OOIIOJHUTCIIBHBIC
HaBOJAIIME BOIIPOCHL.

Jucturuimaa (MOIyITh) « APXUTEKTYpa OTIEPAIMOHHBIX CHUCTEMY OIICHUBACTCS CJICIYIOIIHM
obpazom:

AKTHBHOCTH Bec | KosmmuecTBO Onucanue
Jomanawne 3ananus| 35% 14 Habop 3aiau no Temam Henenu
TecTsr 25% 7 [TucemenHas pabota ¢ HaOOpoOM 3a7a4, KOTOPHIS
HYKHO PEIIUTh 32 OTPAHUYCHHOE BPEMSI
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AKTHBHOCTDH Bec | KoanuecTBO Onucanue

3auer c onenkoit | 40% 1 3amuTa HTOrOBOro MPOCKTa

®opmysia pacyéra UTOrOBON OUEHKH MO AUCHUIUIMHE (MOAYJIO) «APXHTEKTYpa
onepaunoHHbIX cuctem»: «0,35 X cpennee 3a noMamnaue 3aganus + 0,25 X cpeaHee 3a TeCThl +
0,4 x 3a4eT ¢ OICHKO.

Tekymuii KOHTPOJIb yCIIEBA€MOCTH 00Y4YaIOMIMXCS 10 TUCHUIJIMHE (MOIYJII0)
IIpumepHbIe JOMALIHHE 3aJAHUS

Jomamnee 3ananue no reMe «MHcTpyMeHnThI 1415 pa3padotku sapa OC. Ilpouecc 3arpy3ku
OoC»

3ananme 1. M3yunte cuHTakcuc 0a30BbIX KOMaH] accemOnepa X86 M HAUIIUTE TPOCTYIO
IpOrpaMMy, KOTOpasi BBIBOJUT COOOILLEHUE HA 3KPaH B PEKUME peajbHOr0 BPEMEHU (HarpuMmep,
¢ momoieto BIOS nipepriBanms).

3ananme 2. CozmaiiTe MUHMMAJIbHBIN 3arpy34MK Ha accemOiiepe, KOTOPBIM 3arpykaer u
nepegaeT yrnpasieHue npoctomy koxy Ha C, CKOMITMIMPOBAaHHOMY B BHJI€ OTACIBHOTO (haiiia.

3apanme 3. Hactpoiite n ucnonwsyiite smynstop QEMU mns 3amycka coOCTBEHHOTO
3arpy3ouHoro cexropa u aapa OC, otnaxuas npouecc ¢ nomousio GDB.

3aganue 4. OnummTe o maram npoiecc 3arpy3ku OC oT BKIIIOUEHUS TUTAHUS J10 3aIllyCKa
MOJIB30BATENILCKOTO pexnuMa, Beinessis poan BIOS/UEFI, 3arpy3uunka u sipa.

3aganue S. MccrnenyiiTe M HanumMTe KpPAaTKOE ONMCAHUE OJHOTO M3 COBPEMEHHBIX
3arpy3uukoB (Hanpumep, GRUB), oObscHAsS, Kak OH 3arpyXaeTr sapo M MEepeJacT eMy
yIpaBlieHUE.

Jomamnee 3axanue no reme «IlpepbiBanus npoueccopa»

3aganue 1. Harmmmmre nmporpammy Ha C ¢ ncmonb3oBanueM inline-acceMoOiiepa, KoTopas
BBI3BIBACT MporpamMmHoe mnpepoiBanue (Hampumep, INT 0x80) u oOpaboTaiiTe ero B mpocToM
obOpaboTuuke.

3ananme 2. Uzyuurte ctpyktypy Tabmuubl npepweiBanuid (IDT) u cocraBpTe cxemy,
MOKA3bIBAIOLIYI0, KaK anllapaTHbIE MPEPhIBAHMS CBSI3bIBAIOTCS ¢ 00pabOTYNKaMHU.

3ananme 3. Peanmusyiite mpocToil 00pabOTYMK amnmapaTHOro NpepbIBaHUs (HANPHUMED,
taiimepa) B amyssitope QEMU, KOTOpbIil yBEIMUMBAET CUETUUK KOXKAYIO CEKYHY.

3ananue 4. M3yunte MexaHn3M MacKUPOBKHY MpepbIBaHU# (Harpumep, ¢ momoitnbio PIC namn
APIC) 1 onummre, Kak MPUOPUTETHI IPEPHIBAHUI BIUSAIOT HA TOPSIIOK UX 00pabOTKH.

3aganue 5. OnuimTe B3aUMOJIEHCTBUE MPEPHIBAHUN € IUIAHUPOBIIMKOM IPOLIECCOB: KaK
IPEPBIBAHUS MOTYT HHULIMUPOBATh NEPEKIIOYEHNE KOHTEKCTA.

Jdomaminee 3axanue no reme «Peanusanusa BUPTYyaabHOH NaMATI

3aganue 1. Hanummre nporpaMmy, KOTOpasi I€MOHCTPUPYET TPAHCIIALUIO BUPTYyaJIbHOIO
aapeca B (PU3MYECKHUM C MOMOLIBbIO TAOIHUIBI CTPAHUL (MOJEIbHO, O€3 PEabHOrO annapaTHOro
B3aUMO/JICHCTBUA).

3apanue 2. V3zyunrte cTpyKTypy TaOIHI] CTPAHUILl B aPXUTEKType X86-64 1 OMUIINUTE POIh
kaxaoro yposas (PML4, PDPT, PD, PT).

3ananme 3. Cmozpenupyiire o6paboTky page fault: onummre, yto npoucxoautr B OC npu
BO3HUKHOBEHUH CTPAHHMYHOU OIITHOKH.

3ananue 4. Vccnenyiite MEXaHU3M CBOIMHIA: HANIUIIUTE KPaTKUil oTdyeT 0 ToM, kKak OC
0CBOOOXKIACT MaMSATh IIPU HEXBATKE PECYPCOB.

3aganue 5. M3yunte MeTO/bl 3aIIMTHI MAMSITH (HapUMep, OUT MpaB JOCTYIIA) U ONHUIINTE,
kak OC n3onupyeT MpoLecchl IpyT OT Apyra.

Jomamnee 3axanue no teme «IliianupoBanue npoueccos»
3aganme 1. Peamusyiite Ha mceBaokoae anroput™m IutanupoBanust Round Robin c

ONEeKTPOHHBIN JOKYMEHT



KBaHTOBAaHMEM BPEMEHH U MEPEKITIOUEHUEM KOHTEKCTA.

3apanme 2. OnumuMrte XKU3HEHHBIM LMKJ MPOLECCa U COCTaBbTE AMATPAMMY COCTOSHHM
(roTOB, BBITIOJIHSIETCS, OKUJIAHUE U T.11.).

3ananme 3. Vccnenyiite u cpaBHuTe anroputmsl mianupoBanusa FIFO, npuoputetHoro u
MHOT'OIIOTOYHOTO, BBIJIEJIUB UX IPEUMYILIECTBA U HEIOCTATKH.

3ananue 4. Hanummre oT4eT 0 TOM, KaK IJIAHUPOBIIUK YYUTHIBACT IPUOPUTETHI U BPEMSI
OTKJIMKA TP BbIOOpE CIEAYIOLIETO Mpoliecca Jisl BBIMOTHEHHUS.

3aganme 5. OnummTe MeEXaHU3M MEPEKIIOYEHHUS KOHTEKCTa: 4YTO COXpaHseTCs U
BOCCTaHABIIUBAETCS, M TOUYEMY 3TO BaXKHO JIJISI MHOT'03a/1a4HOCTH.

IIpumepHbIe 3a1aHUsI 10 TeCTAM

Teer Ne 1
1. Yo Takoe 3arpy3uuk (bootloader)?
a) [Iporpamma, ynpasisioniasi BBOJIOM-BbIBOJOM
b) [Iporpamma, 3arpyxatomiast OC B maMsTh U Tiepeatonias e ynpapieHue
¢) Monyib szipa, OTBEUYAIOIIMIA 32 TNIAHUPOBAHKUE MPOLIECCOB
d) [TporpamMma y1s OTIAAKH KOJIa
OtBet: b
2. B kakom pexume padoraet BIOS npu ctapte komnbsroTepa?
a) 3auMIIEHHOM peXUME
b) BupryansHom pexume
c) Ilonb3oBaTeabCKOM peKrUMe
d) PeanpHOM pexunme
Ortgert: d
3. Yro nmpoucxoaut nocjae BbinosHeHusi BIOS POST (Power-On Self Test)?
a) 3arpyxaetcs supo OC HanpsaMyro
b) 3anmyckaeTcs MIaHUPOBIIUK MPOILIECCOB
c) BrinmonusieTcs 3arpy3uuk ¢ 3arpy304HOro ycTpoicTsa
d) Mannmanu3upyercst BUpTyaabHas MaMsITh
OTBeT: C
4. Kakoii U3 nepevyucJIeHHBbIX 3arPy34UKOB SIBJIsieTCsl HanboJiee MONMYJISIPHBIM /1A
Linux?
a) LILO
b) GRUB
c) NTLDR
d) BOOTMGR
Otset: b
5. UYro Takoe cexTop 3arpysku (boot sector)?
a) IlepBbIil CEKTOp HA TUCKE, CONEPKALIUN 3arpy30UHBIA KOJ
b) Obnacte maMsITH ISl XpaHEHUS TI0JIb30BATEIbCKUX JAHHBIX
¢) @aiin ¢ ssapom OC
d) Tabnuna pasaenos qucka
Otser: a
6. B xakom popmMaTe 00bIYHO 3aNIUCHIBAETCH KO/ 3arpy3unka?
a) MalvHHBIN KO
b) CxommumupoBanHbid C-Kox
¢) AcceMOIepHBIN KO/, MPeoOpa30BaHHBIN B MAITMHHBIA KO/
d) CkpHMTOBBIH SI3bIK
OTtBer: C
7. Yrto Takoe GDB?
a) OMysATOp Ipolieccopa
b) OTnagurk mporpaMMHOTO KoJia
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¢) 3arpy3unk OC

d) [I1aHrpOBIIMK MPOIIECCOB

Otset: b

8. Uro Takoe UEFI?

a) SI3bIK IpOrpaMMHUPOBaHUS

b) Tun nporeccopa

c¢) ®opwmart daiina sapa OC

d) Hogsrit ctangapt BIOS ¢ pacimpeHHbIMH BO3MOKHOCTSMU

Otset: d

9. Kaky1o poJib BbINOJIHSET 3arpy34UK BTOPOro 3Tana?

a) 3arpyxaert siapo OC B maMsTh U niepeaéT yrpaBieHue

b) BemonasieT AnarHocTuky 000py10BaHuUs

¢) Maunuanu3upyeT apaiBepbl yCTPOUCTB

d) Ynopasnser noap30BaTebCKUM HHTEphercom

OTBeT: a

10. Yro o3Hayaer TepMuMH ''mepegaua ymnpaBJjieHus' B mpouecce 3arpy3kum?
a) KonupoBaHue JaHHBIX U3 MaMsITH HA TUCK

b) Mannmanuzanus anmapaTHbIX TPephIBAaHAN

¢) Ilepexon ucnosiHeHUs KojIa OT 3arpy3uunka k sapy OC

d) Hactpoiika ceTeBoro coeiMHEeHUS

OTtBeT: C

Teer Ne 2
1. 4Yrto Takoe npepbiBanue?
a) COoii B paboTe mporeccopa
b) Komanga asist 3aBepiiieHUs MpOTpaMMBbl
¢) [TocTOSIHHBIN LUK BHITIOTHEHUS IPOTPaAMMBbI
d) CoObiTHe, 3acTaBIsIONIEE MPOIECCOP BPEMEHHO MpPepBaTh TEKYIIyI0 pPaboTy yis
00paboTKHU APYTOTO COOBITUS
Otset: d
2. Yro takoe IDT (Interrupt Descriptor Table)?
a) Tabnuna ¢ HacTpoWKaMHu MaMsTH
b) Tabnuna, coaeprxaias aapeca 06pabOTINKOB MpEPbIBAaHHIMA
¢) Cnucoxk nporneccoB OC
d) TaGmuma ¢aimoBoi CUCTEMbI
OtBet: b
3. Kakoii Tun npepbIBaHUSI HHUIMHPYETCS aNNapPaTHBIM yCTpoiicTBOM?
a) AnmnapaTHoe MpepbIBaHHe
b) [IporpamMHoOe mpeprIBaHne
¢) Uckirouenue
d) CucteMHBII BBI30B
OTBeT: a
4. Yto Takoe MporpaMMHoe npepsiBanue?
a) [IpepbiBaHue, BBI3BAHHOE alMapaTHBIM yCTPOMCTBOM
b) [IpepriBanue n3-3a OMIMOKY MAMSITU
c) IIpepsiBaHue, BBI3BAaHHOE MHCTPYKLIMEH poueccopa (Hampumep, INT)
d) [IpepriBaHue MpU BHIKITIOYEHUN TUTAHUS
OTtBeT: C
5. UYro nenaer 00padoTYUK NpepbIBAHUA?
a) OTkII0YaeT mpoieccop
b) BeimonHseT cenuanbHbIi Ko A1 00pabOTKU COOBITHS, BBI3BABILETO PEPHIBAHIE
¢) Ypansger npoiecc u3 naMsatu
d) 3amyckaeT HOBBIH MpoIecc
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Otset: b

6. UYro Takoe MacKMpOBaHHe NMpepbIBAHMIA?

a) [Ipouiecc BpeMEHHOT0 OTKJIFOUEHMSI ONPEEIEHHBIX PEPhIBAHUM

b) [TonHoe ynanenue npepblBaHUI U3 CUCTEMBI

¢) CmeHa aapeca 00paboTUHKa IpepbIBAaHUS

d) 3amyck miaHUpPOBIIKKA MTPOIIECCOB

OTBer: a

7. Kakoe ycTpoiicTBO 00bIYHO OTBe4YaeT 3a YIpaBJeHHe AaNNaApPaTHbIMH
NpepbIBAHUSAMHU B CTApPbIX cUcTeMAax?

a) CPU

b) RAM

c¢) PIC (Programmable Interrupt Controller)

d) SSD

OTBeT: C

8. YTo mMpouMCXOAUT NPH AaNNAPATHOM NpepbIBAHUM TaliMepa?

a) [Iponieccop BbIKIIOUACTCS

b) 3arpyxaetcs 3arpyzunk OC

¢) OctaHaBIMBAETCS BBIIIOJIHEHHUE BCEX MPOrPaMM

d) IInaHMpOBIIMK IPOLIECCOB MOXKET MHULIMUPOBATh NEPEKIOYEHNE KOHTEKCTa

Otset: d

9. Kakasi HHCTPYKUMSA BbI3bIBaeT MPOrpaMMHoOe npepbiBaHue B X862

a) INT

b) IMP

c) CALL

d) RET

OTBeT: @

10. IMouyemy npepbIBaHUsI BasKHBI 1JIsl MHOT'0321a4HOCTH ?

a) OHU MO3BOJIAIOT IPOLECCOPY BBINOJIHATH TOJIBKO OAHY 33/1a4y

b) Ouu no3zBossitor OC npepbIBaTh TEKYIIUH MPOLIeCcC U MEPEKITI0YaThCs Ha IPyTroi

¢) OHH yCKOpSFOT paboTy mporieccopa

d) OHu yMeHbBIIAIOT MOTpeOIeHNE SHEPT I

Otset: b

Tect Ne 3
1. Yrto Takoe BUpPTyaJbHasi NAMATH?
a) Ousnueckas NaMaTh KOMITBIOTEPA
b) AGcTpakius, MpeaoCTaBIISIOIIAas MpoeccaM COOCTBEHHOE apeCHOE MPOCTPAHCTBO
¢) [MocTtostHHOE XpaHWIIHIIE TAHHBIX
d) Ksmr npouieccopa
Otset: b
2. Kak Ha3bpIiBaeTcsi Ta0/uIa, KOTOpasi mnpeodOpa3yeT BHUPTyaJibHbIe ajpeca B
¢pusnueckue?
a) Tabmuna (aitnon
b) Tabnuma ctpanur (Page Table)
¢) Tabauua mporeccoB
d) TaGnuna npepriBaHu
Otset: b
3. Yro Takoe page fault?
a) Ommobka nporeccopa Npu BEIMOJTHEHUN HHCTPYKIUU
b) HckirodeHune, BOZHUKAIOIIEE TIPU 0OpaIIeHUH K HEOTOOPaKEHHOW CTPAHUIIE TAMSTH
¢) Komanna ams nepexiitoueHust KOHTEKCTa
d) [IpepriBanue OT ycTpoiicTBa BBOJA
Otset: b
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4. Yrto mpoucxXoauT NPH BO3HUKHOBeHHHU page fault?

a) OC 3arpyskaeT Hy’KHYIO CTPaHUILy U3 JUCKA B IIaMSTh

b) IIpomeccop BBIKIIFOUACTCS

c) IIpouecc 3aBepiaetcs 6e3 cCoXxpaHeHHs TaHHBIX

d) 3amyckaercs 3arpy3uuk OC

Otser: a

5. Yro Takoe cBONUHT (swapping)?

a) [lepexmmoueHne Mexay npoleccaMu

b) IMepemernienne cTpanuil maMsati Mexxy O3V u TUCKOM JIJIsi OCBOOOXKICHUS TAMSTH

¢) OmmOka nmaMsaTu

d) [InanupoBanue 3a1a4

Otset: b

6. Kaxue ypoBHM Ta0/MIl CTPAHHUII CYIIECTBYIOT B X86-64 apxurtekType?

a) Tonbko onHa Tabmua

b) PML4, PDPT, PD, PT

c) BIOS, UEFI, Kernel, User

d) IDT, GDT, LDT

Otset: b

7. Uto obecneuynBaeT 3alUTA NAMSTH B BUPTYaJIbHOI mamMsTu?

a) Mzonsmuto npoueccoB U MpeoTBpaIleHne HECAHKIIMOHUPOBAHHOIO JOCTyIa

b) Yckopenue paboTsI iporieccopa

¢) ABTomMaTU4YeCcKoe OOHOBJICHHE MPOTPaMM

d) CxxkaTre TaHHBIX B TaMATH

OtBeT: a

8. Uto Takoe OMT mMpaB JA0CTyNa B Ta0JMe CTPaAaHUL?

a) mar, ykaspIBalOMIMKA pa3peliéHHbIC OMNEpalu C CTpaHHWIEeH (YTeHHEe, 3aIucCh,
HCTIOJTHCHHE)

b) Anpec cTpaHUIILI B TAMSITH

c¢) Pasmep ctpanuist

d) Tum mporieccopa

Otser: a

9. Kakas ctpanuua Ha3piBaetcs "cTpaHuuneii sgpa''?

a) Ctpanunua, ucnoyibzyemasi Toiabko sjapom OC

b) Ctpanuna, ucronas3zyemas Mojib30BaTesieM

c¢) CtpaHulia ¢ JaHHBIMH MTOJIH30BATENS

d) Crpanwnma daiina

OTser: a

10. IToyemy BUpTyaJbHasl NaMATH YBeanuuBaeT 6e3onacHocts OC?

a) [Toromy 9TO CHI)KAET CKOPOCTH PabOTHI MPOrPaMM

b) IToToMy uTO H30AMPYET aApEeCHBIE TPOCTPAHCTBA MIPOLIECCOB JIPYT OT JIpyra

c¢) [loromy uTO yMeHbIIaeT NOTpeOICHNE IHEPTUN

d) [Totomy uTO yckopsiet 3arpy3ky OC

Otset: b

IIpumepHoe onnucaHue ¥ KPUTEPUH OLICHMBAHMS K UTOTOBOMY IPOEKTY

Onucanue npoekra:

HTOroBbIil NpOEKT HAMpaBiI€H Ha KOMIUIEKCHYKO NPOBEPKY M 3aKpEIUICHUE 3HAHUM,
MOJYYEHHBIX B XOJE H3YYCHUS KIIOUEBBIX ACIIEKTOB apXUTEKTYpPbl ONEPALMOHHBIX CHUCTEM.
CryaenTtam mnpejaraercsi pa3paboTaTh MPOTOTUIT WM MOJEIh KOMIOHEHTOB ONEPAIIMOHHOM
CHCTEMBI, OTPAKAIOUIMX OCHOBHBIE MEXaHU3MbI U IPUHIUIIBI, U3yYEHHbIE B AUCIUIUIMHE. [IpoekT
JOJHKEH MPOJIEMOHCTPUPOBATH MOHUMAHUE U YMEHHE MPUMEHSITh TEXHOJIOTUH pa3pabOTKu sapa,
00paboTKy IpephIBaHMI, YIIPABICHUE BUPTYAILHONU MaMSThIO, IUTAHWPOBAHKE IPOIIECCOB, PadOTY
C BHEIIHUMHU HOCHUTEISIMH JaHHBIX, OCHOBBI OpraHu3ali (aliIoBbIX CHUCTEM U 3aIlyCK
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IMOJIB30BATCIIbCKUX ITPOLECCOB.

B pamkax nmpoekTa cTyAeHTaM He0OXO0aUMO:
e Co31aTh MUHHUMAJIBHYIO CpEay WINM MOAYJb, peanusyrouuii npouecc 3arpy3ku OC c
UCIOJIb30BAaHUEM 3arpy3uMKa U HHULMAIN3ALUY SIpa.
e Peasm3oBath  00pabOTKYy  ammapaTHbIX W HPOTPaMMHBIX  TNpPEpbIBAHUNA  C
MCII0JIb30BaHNEM TaOauIbl BEKTOpOB npepbiBanuii (IDT).
e OpraHuzoBaTh MEXaHU3M BUPTYaJbHOW MaMATH C TaOIULAMM CTpPAaHUL, 0OpabOTKOM
page fault u 6a30BbIM ynpaBiIeHHEM NaMSATHIO.
e Baenpute mpocTON IUIAHMPOBIIMK MPOIECCOB, O0ECHEUMBAIOMINK MEPEKITIOYCHHIE
KOHTEKCTa U YIIPaBJI€HHUE COCTOSTHUSIMU ITPOLIECCOB.
o OO0ecrneuuTh B3aUMOJICHCTBUE C BHEIIHUM YCTPOHCTBOM XpaHEHHUS JaHHbIX,
peanu3oBaB 0a30BbIE€ ONEPALIMM BBOAA-BBIBO/IA C YUETOM ACHHXPOHHOCTHU U IIPEPHIBAHUI.
e CnpoekTupoBaTh CTPYKTYpy (GaiJloBOM CHCTEMBbI C KaTajoramMu, QaijamMu u
METaJaHHBIMH, pPEaJN30BaTh AJITOPUTMBI pa3MEIIEHUS U YINpaBI€HUE CBOOOIHBIM
IIPOCTPAHCTBOM.
o OO0ecneuuTs 3aMyCcK MOJIb30BATEIbCKUX IIPOLECCOB C KOPPEKTHOM MHMLIMAIN3aLUEeH 1
MOHUTOPHHTOM.

[IpoekT MOXeT OBITh BHIIOJIHEH B (JOPME MPOTPAMMHOTO MOJTYJIS, SMYJISITOPA, PACIIMPEHUS

cymectByomeid OC unu yyebHOro cumysstopa. BakHO mpoieMOHCTpUPOBATH MHTETPALIMIO
M3YYEHHBIX TEM U IOHUMaHUE B3auMoeiicTBusl KomrnoHeHToB OC.

Kpurepnu ounenuBanus:

[Tonumanue u npuMeHeHue KoHuenui 3arpy3ku OC
OO0paboTka mpepbIBaHUI

MexaHn3Mbl BUPTYAJIBHOW MTAMSTH

[InanupoBaHue MpoOIIECCOB

PaboTa ¢ BHEIITHUMHU HOCUTEJISIMU JaHHBIX
Opranuzanus (HanaoBoi CUCTEMBI

3amyck U yrnpaBJeHHUE M0JIb30BaTEIbLCKUMHU MTPOLIECCAMHU
KauecTBo peanuzanuu 1 HHTETpaLys KOMIIOHEHTOB
JleMoHcTpanys 1 3a1uTa NpoeKTa

©WooNo~wWNE

3aganus 1J1s1 IPOMEKYTOYHOM aTTeCTAIMHU MO JUCUMUILIMHE (MOIYJII0)

Ne /it

3ananue OT1BeT Komnerenuus

Kakas cTpykrypa naHHBIX HCTIONB3yeTcs B X86- b [K-2
ApXUTEKTYpe ISl XpaHEHHsI 00paOOTUMKOB MPEPHIBAHHINA?
A. GDT (Global Descriptor Table)
Bb. IDT (Interrupt Descriptor Table)
B. LDT (Local Descriptor Table)
I'. TSS (Task State Segment)

Kaxkoii A3bIK IporpaMMUpPOBaHUs TPAIULIMOHHO Cc [K-2
ncronb3yercs a1t Hanucanus saep OC Hapsiy ©
accembaepom?

Kak Ha3pIBaeTcs mpepbIBaHNe, BEI3BAHHOE BbIIIOJHEHUEM IIporpammHoe IK-3
CITCIIMAJIGHOW HHCTPYKITUHU (HampuMmep, int 0x80)?

Kakas cTpykTypa naHHBIX UCTIOJIB3YETCS ISt Tabnuia [K-2
peo0pa30BaHUs BUPTYAIbHBIX aIpeCOB B (PH3NUECKIE B CTpaHUI]
COBPEMEHHBIX Ipoueccopax’?

Kaxoit anroput™ miaHHpOBaHUS MPOIECCOB 00ECIEUNBACT Round-Robin OIlK-2
paBHOMEpHOE paclpeaesieHue MPOLECCOPHOTO BpeMEH!
MEXTy 3a7a4amMu’?

Kakoit MexaHu3M M03BOJISIET YCKOPUTDH ONEpaluu KsmupoBanue I1K-8
YTEHUS/3aITICH 33 CYET BPEMECHHOTO XpaHEHUS TaHHBIX?
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1. Kak Ha3wpIBaeTCs CTpyKTypa, ComepKarmas Inode OIlK-2
MetanHpopMartiio o daiire (pasmep, mpasa JOCTyIa U
T.11.)?

8. Kaxoii cucremnsiii Be130B B UNIX ncnonszyercs st fork YK-6
CO3/ITaHUs HOBOTO mpoiecca?

9. Kax Ha3bpIBaeTcs OTIaMIMK HU3KOTO YPOBHS TSI pAOOTHI C KGDB YK-6
simpom Linux?

10. Kak Ha3pIBaeTcs cuTyanus, KOrjia CUCTEME HE XBaTaeT CaonuHT OIIK-2

(bm3mUuecKol maMaTH U OHa BEIHYK/IEHA MCITOJIb30BaTh
TUCK?
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