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1 Hean u 3a5a4u M3y4YeHHUs JUCHUIIUHBI (MOAYJIs1)
1.1 Heab ocBOeHUS TUCHUILIHHBI

Lenp mucuuruimHbl  «OnepanoHHbIE CUCTEMB» — O3HAKOMJICHHE CTYJICHTOB C
OpraHu3aIyell COBpeMEHHBIX KOMITBIOTEPHBIX CUCTEM, C IIpolieccaMu 00padoTKu HH(OpMAIHH Ha
BCEX YPOBHSX KOMITBIOTEPHBIX apPXUTEKTYP, BKIIOUasi: HUPPOBOMA, JOTHUECKUI YPOBEHB, CUCTEMBI
KOMaHJl, YPOBEHb apXUTEKTYpHON MOJAEPKKH MeXaHu3MoB Unix-moJoOHBIX OIepariiOHHBIX
cucreM Ha mpumepe OC Astra Linux.

1.2 3agauy JUCHUIIIMHBI

— U3y4YEHHE KOHLENIMNA IOCTPOEHUS ONEPALMOHHBIX CHUCTEM, HMX OCHOBHBIX
XapaKTepUCTHK M 00JIaCTel MPUMEHEHHsI, TUTIOBBIX METOJIOB OpPTraHU3allli U CBOWCTB OCHOBHBIX
koMmnoneHnToB OC;

- 3HAaKOMCTBO C B3aUMOCBSI3SIMU apXUTEKTYPHBIX 0coOeHHOCTeH amnmaparypsl 9BM
¥ KOMIIOHEHTOB CUCTEMHOTO ITPOrPaMMHOTO 00eCIIeUeHus;

— M3yYeHHE METO/I0B OpraHu3aluu (aillIoBBIX CHCTEM, MOAXOJ0B K 00ECIeUeHUI0
6e3onacHoctu ¢pyHkuuoHuposanuss OC 1 B3aMMOIEHCTBHS ITPOLIECCOB.

— U3y4eHHE MEXAaHU3MOB YIIPABJICHUS OIEPAaTUBHOM MaMATbIO U BHEIIHUMH
ycrpoiictBamu OC.

Ot0op Marepuana OCHOBBIBACTCS Ha HEOOXOJMMOCTH O3HAKOMUTH CTYJIEHTOB CO
CIIEAYIOIIEH COBPEMEHHOM Hay4yHOH HH(OpMaIei:

- O KOHLIENILUAX OCTPOEHUS ONEPALMOHHBIX CUCTEM U CUCTEMHOTO MPOrPaMMHOIO
o0ecreueHus;

- 0 crioco0ax CHHXPOHHU3AIMK TOTOKOB U IPOLIECCOB;

- 00 obecrieueHust 6€30nacHOCTH (PYHKIIMOHHPOBAHUS ONEPALMOHHBIX CUCTEM.

— 0 cnoco0ax yMpaBJICHUS ONEPATUBHOW MaMATHhIO U BHEIIHUMH YCTPOMCTBaMHU
OIIEPAIMOHHBIX CUCTEM.

Hay4Hoii 0CHOBOM i1 IOCTPOEHUS IPOrPaMMBbI JAHHOM JUCLUIIIIMHBI SIBIISETCS TEOPETUKO-
parMaTUu4ecKuii MOX0/1 B O0yUCHHH.

1.3 MecTo qucuuIinHbl (MOAYJisl) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuummba «OnepanvoHHbIE CUCTEMBl» OTHOCHTCS K JUCHMIUIMHAM 0a30BOM yacTu
yuebHoro miana, kog b1.0.31.

1.4 IIpogeccuoHaIbLHBIC POJIN B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Poup 1: Data Analyst (AHaTUTHK JaHHBIX)

WN3BneueHnne 3HaHU U3 JAHHBIX, IOCTPOEHUE AHATUTHYECKUX MOJEIEN, UCIIONb3YIOIIUX
MO u UN.

Sagaun:

1. CraTucTdeckuil aHaan3, BU3yalln3alus JaHHBIX, IpeBapuTebHas 00paboTka.

2. Co3gaHue IpOrHO3HbIX MOJIENEH

3. IlocTpoeHne aHaTUTUYECKUX MOJAETICH /Ui OIEPKKU OM3HEC-PEIICHU.

Posb 2: MLOps (Cnenuanuct no skcruryaranuu M)

ABTOMaTH3a1Ms U ONIEPALIMOHHOE YIPABICHUE )KU3HEHHBIM LIMKIoM MO-Moneneit

Sagaun:

1. DevOps mst ML.

2. ABromaTu3zanusi, MOHUTOpUHT ML-cucrem.



3. OnepanroHHOE yNpaBiIeHUE KU3HEHHBIM LUKIOM ML-monenei.

Posb 3: Al PM (Menemxep npoekros 1)

VYnpasnenue npoueccamu cosznanus NHM-pemienuit, BKIOYas KOOPAWHALIMIO KOMAaH]IbI
pa3paboTku

3amaun:

1. Yopasnenue UM -nipoektaMu OT UieU 1O BHEAPECHUS

2. Ananu3 6usHec-TpeOOBaHUI U MOCTAHOBKA 3a/1a4

3. Onenka 3¢ dexruBaoctr u ROI UU-permenwmit

1.5 IlepeyeHs MIaHMPYeMbIX pe3yJbTATOB O00y4YeHHMs IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH NPOrPaMMBblI.

W3ydenne paHHONW y4eOHOW IUCHMIUIMHBI HAmpaBiIeHO Ha (OPMHUpPOBaHHE Y
00yyYaromuxcs CIeayIOUMX KOMITETCHIINH]:

Pe3ynbraThl 00yUYeHHUs 10 JUCIUILUINHE
Kox 1 HamMeHOBaHMe HHAUKAaTOpa™ (3Haem, ymeem, é1adeem (HA8bIKU U/UTU ONbIM
oesamenvHoCmu))

OIIK-5. Cnoco6en mnoHMMATh NPHHIMIBI PadOTHI COBPEMEHHBIX HH(OPMANHOHHBIX
TeXHOJIOTHI W HCI0JIb30BATh MX JUISA pelleHus! 32124 NPo(decCHOHATBHOI eI TeJIbHOCTH

OIIK-5.1 TIpumensier COBpPEeMECHHBIC S3BIKH | 3HAET COBPEMEHHBIE SA3BIKM IPOrPAMMHUPOBAHHMS
IporpaMMHUpPOBAHHUS M TEXHOJIOTMHM AJIsI pelIcHUs | U TCXHOJIOIMH, HCIOJIb3YyCMBIC IIpH CO3MaHHWH

MaTEMaTUYECCKUX U BBIYUCIUTEIILHBIX 3a/1a4. HPOrPaMMHBIX TIPOJYKTOB HEOOXOIMMBIX ISt
crabunsHOro QpyHKroHuposanust OC

OIIK-6. Cnocoden pa3padaTbiBaTh aJrOpUTMbI U KOMIIbIOTEPHbIE MPOrPAMMBI, IIPUTOTHbIE ISt
NPAKTHYECKOT0 MPUMEeHEeHHUs!
OIIK-6.1 Pa3pabarsiBaer s dexTuBHBIE | YMeEeT paspabaTbiBaTh s} dexTrBHEIE
AJTOPUTMBI U PEAIN3YET UX B BUJE MPOTPAMMHOr0 | aIrOPUTMBL M pCAIM3yeT HUX B BHIE
KOJa C Y4eTOM BPEMEHHOM M IPOCTPAHCTBEHHOH | IPOIPaMMHOI0 KOAa

CJIO)KHOCTH

PL-3 Cnoco6en npumeHsith si3biku nporpammvupoBanusi C/C++ 11s1 peleHus 3aj1a4 B 00J1acTu
nm

PL-3.1 PaspabatbiBaeT u OTJIa)KMBAET | 3HAET OCHOBBI CHHTaKcHUca A3bIKA.
5 GeKTUBHBIE MHOTOIIOTOYHbIE penieHus Ha C++, | 3HaeT  o0lMe  NPUHIMUIBL  TApaUIENbHbIX
TECTUPYET, UCHBITHIBAET M OLEHMBAET KAueCTBO | BBIYMCIICHHUM a NOHUMAECT poOIEMBI,

TaKHuX peHIeHI/Iﬁ BO3HHKAIOIIHNEC npu pacrnapa/uiCInBaHun
AJITOPUTMOB.
Vmeer MMpOBOAUTH pacrnapa/uiCInBaHuC

MIPOCTOrO anropuTMa ¢ npumeHenneM OpenMP,
cTaHmapTHeIX oudmmotek C/C++ umu mp.
PesynbpTarel 00y4eHHS TIO JAMCUUIUIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITEILHOUM PabOThl 00YJArOIIMXCSl B COOTBETCTBUH C YTBEPKICHHBIM
y4€OHBIM TUTAHOM.
NuaukaTopel  TOCTIKEHUS KOMIETCHIIMA  CUUTAIOTCS  CHOPMHUPOBAHHBIMU  TIPH
JTOCTUKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUCHUSI.

2. CTpyKTYpa U coAepKaHue IJUCHHUILIMHBI
2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO6mas Tpy10EMKOCTh JUCIHUIUIMHBI cocTaBisieT 3 3au.el. (108 yacoB), ux pacnpeneneHue
10 BUJaM paldoT NpEeACTaBICHO B TaOIHIIE.



Bun yueOHoit paboThI Bcero Ounas popma 00ydeHus
yacoB |3 cemecTp| _
(gacsr)

KonTakTHasi paboTa, B TOM 4HcIIe:
AynuTOopHBbIe 3aHATHSA (BCEro): 72,2 72,2
3aHATHA JIEKIIHOHHOI'O THIIA 34 34 —
JlaGoparopHbie 3aHATHS 34 34 -
3aHATHS CEMHHAPCKOTO THMA (CEMUHApHI, NPaKTHYECKHE
3aHSATHS) - a B
HNnas koHTaKkTHas padora:
KonTpoins camocrositensHol pabotst (KCP) 4 4 -
IIpomexyrounas arrectanus (MKP) 0,2 0,2 —
CamocrosiTeibHAas padoTa, B TOM 4HCJIe: 35,8 35,8
Kypcosas padora/mpoext (KP/KIT) (moaroroska) — - -
[IpopaboTka yueObHOTO (TEOPETUIECKOT0) MaTeprana 30 30 —
BrimonHeHne  MHAWBUAYaNbHBIX — 3aJaHUl  (TIOATOTOBKA
COOOIICHMI, IPE3CHTAITHH ) B
Pedepar — — —
[ToaroroBka k TEKyLeMy KOHTPOJIIIO 5,8 5,8 —
KonTpoJn: 3a4er 3a4er
[loaroroBka k 3aueTy -
Oo0mas Tpy10éMKOCTh qac. 108 108 -

B TOM 4YHCJIe KOHTAKTHas1 7.2 7.2 a

padora

3a4. e, 3 3 =

2.1 CTpykTypa IMCIHMIIJIMHBI

Pacrnipenenenre Bu0B yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM JUCIHILTUHBL.
Pazpnenbl (TemMbl) AUCIUIUIMHBI, U3y4YaeMble B 3 ceMecTpe

KoauyecTBO 4acoB

AynuTopHast Bueay:u
Ne HaumenoBanme pa3aesioB (Tem) A 6 P TOpHAs
Bcero pabora paﬁOTa
JI 3 JIP CPC
1 2 3 4 5 6 7
1 BBG,Z[GHI/IG 6 2 2 2
2 OCHOBBI ~ apXUTEKTYpbl  BBIYMCIUTEIBHON 6 ) ) 2
CHUCTEMBI
3 OcCHOBBI KOMIIBIOTEPHON ApPXUTEKTYPBI 6 2 2 2
4 OCHOBBI apXUTEKTYPbI ONIEPALIIOHHBIX CUCTEM 10 4 4 2
5 VYmpasnenue npoueccamu 12 4 4 4
6 Peanuszanus MEXIPOIIECCHOTO 16 6 6 4
B3aUMOJCUCTBUS
7 @annoBbIe CUCTEMBI 12 4
8 VYipaBieHue onepaTuBHON MaMAThIO 12 4 4 4




9 VYipasneHue BHEITHUMHU yCTPOHCTBAMU 18 6 6 6
UTOIO no pazdenam oucyuniurvl 98 34 — 34 30
KonTpons camoctostensHol pabotel (KCP) 4
ITpomexyrtounas arrectauus (MKP) 0,2
IToaroTroBka K TeKylieMy KOHTPOJIIO 5,8
OO0mmast TpyA0eMKOCTh O JUCIUILTUHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansamus/cemunapel, JIP — nabopamopnvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxanue pa3iesioB (TeM) TMCHUILINHBI
2.3.1 3aHATHSA JEKIIMOHHOI0 THIIA

Ne H dopma
anMeHOBaHHUe
Conep:xanue pa3jeJa (TeMbl) TeKylero
pazaeiia (TeMbl)
KOHTPOJIsI
1 2 3 4
Beenenne Pa3ButHe M cTaHOBIIEHHE anmapaTHBIX BO3MOXHOCTEH JI

1 KoMIbploTepoB. [loHATHE oOmepanMOHHONW  CHUCTEMBI.
HcTopus mosiBIEHUS U pa3BUTHS ONEPALIMOHHBIX CHCTEM.

OCHOBBI ApXUTEKTYPHI Crpykrypa BC Anmapatnsiii yposens BC Ynpasnenue JI

P BBIYHCIUTEIHHON (du3nIECKUMH pecypcaMu BC VYnpasnenue

CHUCTEMBI JIOTHYECKUMU/BUPTYaJbHBIMA ~ pecypcamu. CucteMbl
nporpamMmmupoBanus. [IpuknagHble CUCTEMBI.

OcHoBBI KOMIIBIOTEpHOHN | CTpyKTypa, OCHOBHBIE KOMIIOHEHTHL. OmnepaTHBHOE JI

aApXUTEKTYPBI 3arnoMHuHaroIee ycTpoiictBo. LleHTpansHbIN mpoueccop.
Buemnue ycrpoiictBa. Mepapxust mamsatu. AnnapaTHast

3 MOANEPXKKA  ONEpPallMOHHOM CHUCTEMBI M CHUCTEM
MIPOrpaMMHUPOBaHMSL. MHoOroMaImHHEIE,
MHOTOIIPOILIECCOPHBIE  acCOLMAlMU. T epMHHaIbHbBIE
komruiekchl (TK).

4 OCHOBBI ApXUTEKTYPHI Crpykrypa OC. Jlornueckue ¢ynkaun OC. Twumsl

ONEpallMOHHBIX CUCTEM | ONEPALMOHHBIX CHCTEM
VYnpasnenue OcCHOBHBIE KOHIENIMU. Peanm3anus IOJHOBECHBIX

5 | mpomeccamu mporieccoB B OC  Unix. Peamuzanus JerKOBECHBIX
MIPOLIECCOB Unix (auTH). I1nanupoBanue.
B3aunmMopeiicTBue nponeccos.
basoBele  cpencTBa  peanu3anydy  B3aUMOJICHCTBHS JI

Peanusawus mporieccoB B OC  Unix. Cucrema MEKINPOLECCHOro
6 B3aumopeiicteusi IPC (Inter-Process Communication).
MCKIIPOLECCHOTO o .
9 CoxeTsl — YHH(DUIUPOBAHHBIN uHTEpdeiic
B3aUMOJICHCTBI MIPOrpaMMHUPOBAHUS pacnpeaeneHHbIX CHUCTEM.
Bzaumoneiictsue uureii B OC Unix.
DaioBEIe CUCTEMBI CrpykrypHas opranu3zanus (GpaiioB. ATpuOyTHI (aityios. JI

7 Monenu peanuzanuu ¢GailiioB U KaTaoroB. Haie:xHOCTb
¢aiinoBoii cucremsl. [IpoBepka 1en0cTHOCTH (aioBOM
cucremsl. [IpumMepbl peanuzauuii GpaiioBBIX CUCTEM.

VYnpasnenue OpuHO4YHOE HEIpPEepbIBHOE pacnpezencHue. JI
OIEPATHBHOM Pacnipenenenue HernepeMeIaeMbpIMU pasaenamu.

g | mamsThO Pacnipenenenue nepeMeniaeMbIMI pasaenamu.
CrpannuHoe pacnpeneneHue. CermeHntHoe
pacnpezencHue. CerMeHTHO-CTpaHUIHOE
pacnpezencHue.




Ne dopma
HanmeHoBaHue
asnena (Tembr) Conep:xanue pa3jeJa (TeMbl) TeKylero
P KOHTPOJIsI
1 2 3 4
VYnpasnenue ApxuTexTypa OpraHU3allid yIPaBICHUS BHEIIHUMU JI
BHEIIHUMHA ycTpoiictBaMu. IIporpaMMHOe ympaBieHUE BHEITHUMHU
yCTpoHCTBaMK ycrpoiictBamu. [lmaHupoBaHWE JTMCKOBBIX OOMECHOB.

RAID-cucremer. Yposaun RAID. @aiinsl ycTpoOKCTB,
npaiiBepsl. CucTeMHble TaOIHIBI IPaliBEPOB yCTPOICTB.
Cutyanuu, BbI3bIBaOIIMe oOpamieHne K (QYHKIUSAM
npaiiBepa. BxirodeHnue, ynaneHue npaiiBepoB W3
cucteMbl. bydepuzanust mpu GJIOK-OpUEHTUPOBAHHOM
obmene. boprba co cbosimu.

Hpumeuanue: JI — nexyuu, I13 — npaxmuyeckue 3awamus/cemunapel, JIP — nabopamopnuvle 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3.2 3aHATHS CeMHHApCKOro THNa (NMpaKTHYecKHe / ceMHMHapCKHe 3aHATHS/

JlabopaTopHbie padoThl)

®opma
Ne HaumenoBanue pasjeia (TeMbl) HanmenoBanmue 1a0opaTOPHBIX padoT TEeKyLIero
KOHTPOJIsA
1 2 3 4
| Bsenenue 3HaKOMCTBO C OIEpalMoOHHOW cuctemou | JIP, T
' Linux
) OcHOBBI apxuTekTypsl PaGora ¢ TepmuHanom u obomoukoit Bash. JP, T
' YUCIIATEIIBHON CUCTEMBI
3 BIMHCIUTCIBEHOM CHCTC Pabora co cuenapusimu Bash. JIP, T
4 OcHoBBI KOMIIBIOTEPHOH| 3arpy3ka  cHCTeMbl M ympasieHue | JIP, T
" | apXUTEKTYypHI ciyx06amu systemd
5 VYipasieHue 10JIb30BaTesIMU U TPYyIIIAMU. JP, T
6. Pabora ¢ npaBamu nocrymna, ACL JP, T
7 Pabora ¢ mpoduiisiMu monbp30BaTeeH. JP, T
2 OcHoBBI apxutekTypsl SAnpo OC. JP, T
OIEpAL[MOHHBIX CUCTEM
9 patt VYupasnenue I10. JP, T
10 ba3zoBbll  koMIIekc cpeacts  3amurel | JIP, T
] uHGOpMAIIUH.
1 VYnpasneHue npoueccamu [Ipoueccer JP, T
Peanu3anus MeXIpoLEecCcHOro
B3aUMOJICUCTBUS
2 DaitoBBIC CUCTEMBI ®daitnosas cucreMa B Linux. JIP, T
13 Pabora c ¢aitnamu u karanoramu. FHS JP, T
14 Pabora ¢ 6mounsiMu ycTpoiictBamu u LVM | JIP, T
15 VYpasnenue BHEIIHUMY| YIIpaBJIEHHE yCTPOUCTBAMU U Moyssimu.  |JIP, T, KIT
" | ycTpoiicTBaMu

Ipumeuanue: JIP — omuem/3auguma nadbopamopuoti pabomuwl, KI1 - evinonnenue Kypcosozo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epaguueckoeo 3adanus, P - nanucanue pegpepama, D - scce, K - xonnoksuym, T —

mecmuposanue, P3 — pewenue 3aoau.

2.3.3 IIpuMepHas TeMAaTHKA KyPCOBBIX padoT (IPOEKTOB)

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHBI.




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

o0yuyaumuxcsi Mo JUCHHUIIMHE (MOYJII0)

[TepeueHsb yueOHO-METOUYECKOTO 00ECTICUCHHUS

Ne Bun CPC JUCLUTUTMHBI IO BBITIOJHEHUIO CAMOCTOSTENIbHON pabOThI
1 2 3

1 |llpopabotka u moBTOpeHHEe|MeToandeckue yKa3aHus o BBIIIOJIHCHUIO

JIEKIIMOHHOI'O MaTepHaa, caMOCTOSATEIbHOW paboThl, yTBEpKICHHBIE Ha 3aceJaHUU

MaTepHuana yuyeOHol 1 HaydHOH | Kadeapbl  BBIUMCIUTENbHBIX TexHosnoruih DOKTullM
murerapypel, noaroroka K/PI'BOY BO «Ky6I'V», mporokon Ne7 ot 07.05.2025
CEMHHAPCKHUM 3aHIATUIM

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

[TporpaMma JUCHMIUIMHBI TIpeIyCMaTpPUBAaET HCIOJIb30BaHUE B Y4eOHOM Ipolecce

CIICAYIOINIMX  OOpa3oBaTeNbHbIE  TEXHOJNOTHMHM: UYTEHHE JIEKIUH C  HCIOJIb30BaHHEM
MYJbTUMEUHHBIX TEXHOJIOTHIA; METO MAJIbIX TPYIII, pa300p MPaKTUYECKUX 331a4 U KEHCOB.

[Tpu 00y4yeHHNH UCTIONB3YIOTCS CISAYIONIIEe 00pa30BaTeIbHBIEC TEXHOIOTUU:

TexHomorus KOMMYHHKAaTHBHOTO OOy4YeHHS — HampaBiieHa Ha (QopMupoBaHUE
KOMMYHHKATUBHOW  KOMIIETEHTHOCTH CTYACHTOB, KOTOpas sBIseTCs 0a30BOM,
HEOOXOMUMOM Ui aJanTalid K COBPEMEHHBIM  YCJIOBHSIM  MEXKYJIBTYPHOU
KOMMYHHUKAIUH.

Texnonorus pazHoypoBHeBOro (aupdepeHIIpoOBaHHOT0) OOYYEeHHsS] — MPEANOIaraeT
OCYIIECTBJICHUE  TIO3HABATENBbHON  JIESATEIbBHOCTH  CTYJIEHTOB C  Y4€TOM  HX
WHAVNBUAYAIBHBIX ~ CIHOCOOHOCTEH, BO3MOXKHOCTEM U HHTEPECOB, TMOOMIPSIS UX
peanu3oBbIBaTh CBOM  TBOpueckuid moTeHnuan. Co3gaHue ¢ HMCHOJIb30BaHUE
JTUArHOCTUYECKHUX TECTOB SIBJISIETCS HEOTHEMIIEMOM YaCThIO TAHHOW TEXHOJOTHUH.
TexHomoruss MOIYJIBHOTO OOy4YeHHS — TPEAyCMaTpPHUBACT JCIIEHUE COACPKAHUSI
JUCHUIUIMHBL Ha JOCTAaTOYHO ABTOHOMHBIE pa3nenbl (MOAYJHM), MUHTETPUPOBAHHBIC B
o0mImii Kypc.

Nudopmannonno-kommyHukanuonnsle  texnonorun (MKT) - pacmmpsior paMku
0o0pa3oBaTeNpHOTO  MpOIECCa, TMOBBIMIAS €ro  MPAKTHUYECKYI  HAMPaBICHHOCTD,
CHOCOOCTBYIOT MHTCHCH(PHUKAIIUU CAMOCTOSITETFHOW PabOThl yUaIUXCs U TOBBIIICHHUIO
no3HaBaTesbHOU akTUBHOCTH. B pamkax UKT Boiaenstores 2 Buja TEXHOJIOTHMA:

TexHonOrus WMCHONb30BaHUS KOMIBIOTEPHBIX IPOrpaMM — TMO03BOJIsIET 3((HEKTUBHO
JOTIOJTHUTD MpOIiecC 00yUYSHHS SA3bIKY HA BCEX YPOBHSX.
HNHTEpHET-TEXHOIOTUA — MPENOCTABIISIIOT IMUPOKUE BO3MOKHOCTU JUIS  ITOMCKA

uHpopManuu, pa3paboTK1 HayYHBIX IPOEKTOB, BEICHUS HAYUHBIX HUCCIEIOBAHUH.
TexHonorus MHAMBUAyaTU3alMH OOYYEHHS — IOMOTAeT PEaJH30BHIBATh JIMYHOCTHO-
OPHEHTUPOBAHHBIN MOJXOM, YYUTHIBasi WHAUBHUIYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
yUaIIuXCs.

[IpoexTHast TEXHOJOTMsI — OpPHUEHTUPOBAHA HA MOJEIMPOBAHUE  COLMAIBHOTO
B3aUMOJICHCTBHS YUAILIUXCS C LEJbIO0 PEIICHHUs 3a7au, KOTOpasi ONpeiessieTcss B paMKax
npo¢ecCHOHATBLHON MOATOTOBKH, BBIACTSASA Ty MM UHYIO PEIMETHYIO 00JIaCTh.
Texnonorus oOyueHHs B COTPYJHMYECTBE — peau3yeT HJACI0 B3aWMHOTO OOYy4YCHHS,
OCYILECTBIISAS KaK MHAWBUIYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a PEIlICHHE
yueOHBIX 3a/1a4.

WrpoBasi TeXHOJIOTUS — MO3BOJISIET PAa3BUBATh HABBIKM PACCMOTPEHHUS Psiia BO3MOMKHBIX
CIOCO0OOB pelleHuss NpoOJIeM, AaKTUBHU3MPYS MBIIIICHHE CTYACHTOB M PacKpbIBas
JMYHOCTHBIN MOTEHIIMAN KaXI0TO YUaIIerocs.




— TexHonoruss pa3BUTUS KPUTHYECKOTO MBIIUIEHUS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCHTHCA K WH(pOpMAINY,
YMEHUIO OTOMpaTh WH(GOPMALIMIO JUIs PELICHUS TOCTaBICHHON 3a1a4H.

KommnekcHoe ucnonb30BaHue B y4eOHOM MPOLIECCe BCEX BBHIIICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEJUIEKTyaJlbHY}0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHBIC
IPOIIECCh, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH o0sajnarh
OyIayluil CrieluaIncT.

OcHOBHBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOT M BKIIIOYAIOT B CeOsl:

— paboTa B MasbIX rpynmnax (KOMaHze) - COBMECTHAs JESITeIbHOCTb CTYIE€HTOB B IPYTIIIE MO
PYKOBOJICTBOM JIMJIEpa, HANpaBJICHHAs Ha pelIeHue oOIIel 3agaun myTéM TBOPYECKOTO
CIIO)KEHUSI PE3yJbTaTOB WHAWBUAYAIbHOM pPa0OThl YJICHOB KOMAaHAbI C JeJIEHUEM
IIOJIHOMOYMI U OTBETCTBEHHOCTH;

— TIPOEKTHAsl TEXHOJIOTHS - HHAUBUAYaJIbHAs MM KOJJICKTHUBHAS JIETENLHOCT IO 0TOOpY,
pacIpenelIeHHI0 U CUCTEMATU3alMy MaTepuajla 10 ONpPEACIICHHOW TeMe, B Pe3ysbTaTe
KOTOPOM COCTaBJISIETCS IIPOEKT;

— aHaJM3 KOHKPETHBIX CUTyallud - aHaJU3 peallbHBIX MPOOJIEMHBIX CUTYallMid, MMEBIINX
MECTO B COOTBETCTBYIOLIEH 007acTh NpPOPEeCCHOHATBHON JAEATEIbHOCTH, M IMOHMCK
BapUaHTOB JIYYIINX PELICHU;

— Ppa3BUTHE KPUTHUYECKOTO MBIIICHHS — 00pa30BaTeNIbHAs 1A TeNbHOCTh, HAIIPAaBJICHHAs Ha
pa3BUTHE Y CTYJICHTOB Pa3yMHOT0, pe(IEKCUBHOTO MBIIIJICHUS, CHOCOOHOTO BBIABHHYTh
HOBBIE UJEH U YBUIETH HOBBIE BO3MOXKHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJad W CHUTyallMid IIMPOKO UCIOJNb3YeTCs Kak
nperoiaBaTeNieM, TaKk U CTYACHTaMH BO BpeMsl JICKIMH, JTaOOpaTOPHBIX 3aHATHA M aHaIn3a
pe3yJabTaTOB CaMOCTOSATENBHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO TPU HCCICAOBAHHH H
peLIeHIH KaXkJ0 KOHKPETHOM 3314l UMEETCsl, KaK MPaBUIIO0, HECKOJIBKO METOJIOB, a 3TO TpedyeT
pa3dopa U OIIEHKH LIeJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

Tembl, 3aaHuss ¥ BOMPOCHI AJSI CAaMOCTOSATENBbHOM pPabOThl MPU3BaHBI CPOPMHUPOBATH
HaBBIKM TOWCKAa HMH()OPMALMU, YMEHHUS CAMOCTOSTEIBHO PpACIIUPATh W YIIyONaTh 3HAHHS,
IIOJIy4YE€HHBIE B X0OJI€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

[Toxxon pazbopa KOHKPETHBIX CUTYaIUH IUPOKO UCTIONB3YETCs KaK MPEToaaBaTesieM, TaK
U CTyJIEHTaMHU IIPY TPOBEICHUH aHAJIN3a PE3YJIbTaTOB CAMOCTOSATEIIEHONW PaOOTHI.

Jns i ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI IIPEyCMOTPEHA OpPraHU3aLUs
KOHCYJIbTallU! C UCIIOJIb30BAHUEM ICKTPOHHOM IIOYTHI.

Jlnst mu1 ¢ HapyLIEHUsIMU 3pEHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOT'O TOKYMEHTA.

Jlist mun ¢ HapyLIEHUsIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe FIIEKTPOHHOTO TOKYMEHTA.

Jlist mun ¢ HapyeHUsIMM OIIOPHO-BUTaTEIBLHOTO armapara:

— B 1e4yaTHoi opwme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jns nun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI IIPEyCMOTPEHA OPraHU3aLUs
KOHCYJIbTallU! C UCIIOJIb30BAaHUEM DICKTPOHHOM IIOYTHI.

JlaHHBI TIepeueHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.



4. O]_leHO‘IHLIe cpeacrea AJsl TEKYHIETO0 KOHTPOJIHA YCIIEBAEMOCTH H
HpOMe)I(yTO‘IHOﬁ arTreCralnuu

4.1 OuneHouHble CcpeACTBA UIA  TeKyWIero KOHTPOJSI  YCNIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTANMHI

OLIGHO‘-IHI:IG cpeacTtBa MNpCAHA3HAUCHBI [JIA KOHTPOJA W OICHKU 06pa3OBaT€JIBHI>IX
TOCTIDKEHUHM 00y4aromuxcs, OCBOMBILUX HPOTrpaMMy y4eOHOH MucHMIUIMHBI «OrnepalnnoHHbIe
CUCTEMBD».

CDOHI[ OLCHOYHLBIX CPCACTB AOUCHUIUIMHBI COCTOUT H3 CPCACTB TCKYWICTO KOHTPOJIA
BBITIOJIHEHUS 3a/laHUM, J1abOpaTOpHBIX paboT, TECTUPOBAHMS, CPEICTB MTOTOBOM aTTeCTaIlUH
(3auet B 3 cemectpe).

OrneHka ycreBaeMOCTH OCYILIECTBIISIETCS 110 pe3yIbTaTaM:

- BBITIOJIHEHUS JTaOOPaTOPHBIX padoT;
- OTBETOB Ha TEOPETUYECKHE BOIIPOCHI IIPHU c1ade J1abopaTOpHBIX padoT;
- TECTHPOBAHUS;
- OTBETOB Ha BOIPOCHI Ha 3a4eTe.
OrieHOUHBIE CPECTBA I MHBAIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/10POBbBSI
BBIOMPAIOTCS C YUETOM UX MHAWBUAYAIbHBIX MICUX0()U3NIECKIX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBAJIMAAM U JIMIaM C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbsA
npeaoCTaBIACTCA JOIIOJIHUTCIBHOC BPEMS U TOATOTOBKU OTBETA HA 3a4YCTC;

— IpU MPOBEJCHUU MPOLENYpPhl OLEHUBAHUS PE3YyJIbTATOB OOYUYCHHMS MHBAJIHMJIOB H JIUI[ C
OrpaHUYECHHBIMU BO3MOXXHOCTSIMU 3J10POBbS NIPEAYCMATPUBACTCS UCIIOJIB30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIBHBIMUA OCOOEHHOCTSIMH;

— [pu H€06XOI[I/IMOCTI/I JIIsL 06yqafoumxc;1 C OIrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbS U
HWHBAJIMIAO0B Ipoucaypa OUCHUBAHUS PC3YJIbTATOB OGy‘ICHI/IH MO0 AUCHUINIMHE MOXKECT IMPOBOJUTHCSH
B HCCKOJIBKO OTaIlOB.

[Iponienypa oleHUBaHUS PE3yNbTATOB OOYUYEHHMsS WHBAIMIOB M JIUI C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMH  3JI0POBBSI 10 TUCHMIUIMHE (MOMAYJIO) TpEeAycMaTpHBacT MpeAOCTaBICHHUE
uHpopmanuu B (opmMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSM HMX 370POBbS U BOCTIPHUATHA
uHpOpMaLuu:

Jist a1 ¢ HapyIIEHUSIMH 3PSHHS:

— B I1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1€4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-BUTATENILHOTO amnapara:

— B I1€4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.



CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKyIIell U MPOMeKYTOYHOM aTTecTaluu

HaumenoBanue oleHOYHOTO

CpencTBa
Ne Kon u HauMeHOBaHNE UHAUKATOPA Pe3ynbTathl 00yueHHs
n/n Texymuit Tpomexcy-
TOYHAs
KOHTPOJIb
aTTecTalus
Ha 0230BOM YPOBHeE:
OIIK-5.1 IIpumeHseT coBpeMeHHbIe | 3HaeT COBPEMEHHbIE s3bIkU | Onpoc mo teme, Tect
A3bIKM ~ [IPOrPaMMHpPOBaHUs M | IPOrPAMMHUPOBAHMA u | labopatopras | Bonpockl Ha
TEXHOJIOTHH JUIsL pemenus | TEXHOJIOTHH, padora saser 1-19
MaTeMaTHIECKHX p | HCHOIL3YCMBIC Tipu
! BBIYUCITUTEIIBHBIX 3a/1a4. COSMaHMKM — MPOrPaAMMHBIX
MPOJYKTOB HEOOXOIUMBIX
TUTst CTaOUITHLHOTO
¢ynkumnonuposanus OC
OIIK-6.1 PaspaGarbiBaer | YMEET paspabateiBath | Ompoc 1o TeMme, Tecr
>p(EKTUBHBIE ~ AIrOPUTMBI W | AJITOPUTMbI u | 1aboparopuas | Bompochi Ha
peanusyeT ux B Buje IporpaMMHoro | PCa/IM30BBIBATE UX B BUIC padora sauer 20-38
2 KOga C ydeToM BpemeHHoii u | MPOTPaMMHOTO _ Kona
MPOCTPAHCTBEHHOHN CIIO)KHOCTH TIPHIIOMKCHAN 1 IpalBCpOB
st OC
PL-3.1 3HaeT ocHOBBI cuHTakcuca | Ompoc no Teme, Tect
SI3BIKA. nabopatopHass | Bompochkr Ha
PazpabateiBaeT W OTIaxkuBaeT 3HaeT OOWIMe MPUHLMIIBI pabora 3aueT 39-57
3¢ (heKTUBHEIC MHOTOIOTOYHBIC | yjapasiie/bHBIX
pemennst Ha CHt, TECTUPYCT, | BhUMCIIEHWH W MOHUMAET
UCIIBITBIBAET U OLECHUBAET KAYECTBO | MPOOJIEMbI, BO3HHKAIOIIHE
TAKUX PEIICHU MpyU  pacnapauieIMBaHUN
3 aJIrOPUTMOB.
[IpoBoaut
pacnapaieTuBaHue
MPOCTOTO  ATOPUTMA  C
npuMmeneHueM  OpenMP,
CTaHIIAPTHBIX  OMOTHOTEK
C/C++ nnu np.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MU HHBIE MaTepHaJbl, He00X0AMMBbIE 1JIs1 OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA AEATEJbHOCTH, XapPaKTEPHU3YIOLIUX ITANbI
(opMupoBaHuSsI KOMIIETEHIIMII B polecce 0CBOCHUsI 00pa30BaTe/IbHON MPOrpaMMbl

IIpumep 3anannii Ha 1abopaTopHyl0 padoTy

3aganue 1.

1. Ilepe3arpy3ure TeCTOBYIO BUPTYyaJbHYIO MAIMHY U B MOMEHT €€ 3allycKa U3MEHUTE

KOMaH/IbI 3aITyCKa TaK, YTOObI OTKIIOYUTH «TUXYI0» 3arpy3ky OC.

2. Tlepenactpoiite 3arpy34uk, 4ToObl pu nocienyommx 3amyckax OC «TUXHiD» pexum

3arpy3ku OC ObLT OTKIIIOUEH, a TaiiM-ayT oToOpakeHust MeHio 3arpy3ku GRUB 0Obu1 7 cexyH.

VYbenurech, 4TO HACTPOHKU PUMEHHUITUCH.




3. BbiBenure Ha 3KpaH LIETIEBOE COCTOSIHUE CHUCTEMBI MO ymoisyaHuto. llepesarpysure
MaIIWHY, UCIIONB3Ys IIeTIEBOE COCTOsIHUE systemd.

4. BriBeaute Ha 3kpaH cooduienus supa OC oT Hauana 3arpy3Ku ¥ 03HAKOMbTECh C HUMH.

3aganue 2.
Jlna ycnewinozo npoxoxcoenus Imo2o 3a0anusn y 6UPmyaibHol MAuiuHbl 00104CHbL OblMb
oea CPU.

1. Ecmu Bbl He co3mamu moxynu ciayxObl fly-message-monitor.service u resource-
demanding]l.service (pa3aen 17.6) B mporiecce u3y4eHus MaTepuana MOIyJisA, TO CO3MaiTe uX, B
TOM YHCJIE HACTPOMTE KOHTPOJIBbHYIO TPYIILy AJs ciy»ObI resource-demandingl.service.

2. Cozpnaiite cmyx0y resource-demanding2.service 1o aHajgoruu co ciy»00i resource-
demandingl.service, HO Tak, 4TOOBI CKpPHWIIT, KOTOPHI OHAa 3aIlyCKaeT, Ha3bIBAJICS resource-
demanding2.sh u 3anmyckaiics Ha BTOpOM mpoueccope.

3. Cozpnaiire ckpunt /usr/local/bin/cpu_usage.sh co crneayronmm coiepKUMbIM:
#!/bin/bash
CPU_THRESHOLD_WARNING=85 # %
CPU_THRESHOLD_CRITICAL=95 # %
CPU_THRESHOLD_PERIOD=5 # cekyHd
CPU_THRESHOLD_ITERATION=3 # pas
MSG_FILE="/tmp/fly-msg/msg.txt"

while :; do

# Get the first Lline with aggregate of all CPUs
cpu_now=($(head -nl /proc/stat))

# Get all columns but skip the first (which is the "cpu
cpu_sum="${cpu_now[@]:1}"

# Replace the column seperator (space) with +
cpu_sum=$((${cpu_sum// /+}))

# Get the delta between two reads
cpu_delta=$((cpu_sum - cpu_last_sum))

# Get the idle time Delta
cpu_idle=$((cpu_now[4]- cpu_last[4]))

# Calc time spent working

cpu_used=$((cpu_delta - cpu_idle))

# Calc percentage

cpu_usage=$((100 \* cpu_used / cpu_delta))

"

string)

# Keep this as last for our next read
cpu_last=("${cpu_now[@]}")
cpu_last_sum=$cpu_sum

if [[ "$cpu_usage" -ge "$CPU_THRESHOLD_ WARNING" ]]; then
((cpu_warning_count++))
if [[ "$cpu_usage" -ge "$CPU_THRESHOLD CRITICAL" ]]; then
((cpu_critical_count++))
else
cpu_critical_count=0
fi
else
cpu_warning_count=0
cpu_critical_count=0
fi

msg_critical="critical\\ndialog-warning\\n<H1>KpuTu4yeckm BbiCOKas Harpy3ska Ha
CPU!</H1><p>Ucnonb3oBaHune CPU $cpu_usage%\\t$(date)</p>"
msg_warning="critical\\ndialog-warning\\n<H1>Bbicokaa Harpy3ka Ha CPU!</H1><p>Ucnonb3oBaHne CPU
$cpu_usage%\\t$(date)</p>"

msg_ok="normal\\ndialog-information\\n<H1>Harpy3ka Ha CPU B npepenax

HopMbI< /H1><p>Ucnonb3oBaHne CPU

$cpu_usage%\\t$(date)</p>"



if [[ cpu_critical_count -ge CPU_THRESHOLD_ITERATION ]]; then
echo -en $msg_critical > $MSG_FILE
send_ok=1

elif [[ cpu_warning_count -ge CPU_THRESHOLD_ITERATION ]]; then
echo -en $msg warning > $MSG_FILE
send_ok=1

elif [[ send_ok -eq 1 ]]; then
echo -en $msg ok > $MSG_FILE
send_ok=0

fi

# Wait a second before the next read
sleep $CPU_THRESHOLD PERIOD

echo "CPU usage at $cpu_usage%"
echo "Warning counter $cpu_warning_count”
echo "Critical counter $cpu_critical_count”
done

4. Co3znaiite MOAYJb CITY>KOBI U HA30BUTE €TO cpu-monitor.service, YToObI OH 3amycKal
ckpunrt /usr/local/bin/cpu_usage.sh u craproBan aBromarnuecku npu 3arpyszke OC Tonbko npu
uenu graphical.target.

5. BbiBemuTe Ha DJKpaH COAEPKUMOE KOH(UTYpalMOHHOrO (Qaiima MOy cpu-
monitor.service, ncrosb3ys systmetl.

6. OtpenakTupyiite ¢ailn MOIys Tak, YTOOBI OH 3aITyCKaJICS TOJBKO rocie ciryskob! fly-
message-monitor.service, UCI0JIb3ysl yTWINTY systemctl.

7. 3amycture ciyx0y cpu-monitor.service u yoeaurech, 4To oHa paboTaer.

8. IlepeBeaure cuctemy B IeneBoe cocTtosiHue multi-user.traget u yb6emurech, 4TO
ciyx0bl cpu-monitor.service u fly-message-monitor.service He 3amyIIEHBI.

9. [IlepeBemure cuctemy B weneBoe cocrtosHue graphical.target u yOGeaurech, uTO
ciry>k0bl cpu-monitor.service u fly-message-monitor.service 3amycTHINCE.

10. 3amycture ciyx0y resource-demandingl.service.

11. 3amycTture ciyx0y resource-demanding2.service 1 mpoBepbTe, YTO NPU BBICOKOM

(6onee 85%) narpyske Ha CPU BBI mosty4aere CoOOIIEHUsI OT CKPUTITA MOHUTOPHUHTA.
3ananue 3.

1. H3menute HaCTPOUKHU KOHTPOJIBHOU IPYIIIBI CITy>KOBI resource-
demandingl.service Tak, 4ToObl cyMmmMapHas Harpy3ka Ha 1Ba CPU Osma B mpenenax 85-
94%. Ybenurech, 4TO COOOIICHNE OT CKPUNITA MOHUTOPUHTA H3MEHUIIOCH.

2. U3zmeHute HaCTPOUKHU KOHTPOJIBHOU IPYIIIBI CITy>KOBI resource-
demandingl.service Tax, 4TOOBI CyMMapHasi HArpy3ka Ha 1Ba CpPU ObL1a
ke 85%. Yoenurech, 4To cOOOIIEHHE OT CKPUITa MOHUTOPHUHTA M3MEHMJIOCH U OOJIbIIE HE
MOSIBIISIETCA.

3. BeiBenure Ha dKpaH AE€pPEBO KOHTPOJBHBIX I'PYNI M HalWTE B HEM KOHTPOJBbHYIO

rpynmy aiisa cepsuca resource-demandingl.service.
3amanmue 4.

1. BoIBeauTe Ha HKpaH BCe 3aMyIIeHHbIE MOIYJIH MOJICUCTEMBI systemd.

2. BriBeauTe Ha SKpaH BCE MOIYIH CIIYXO0 MoAcUCTeMBI systemd.



3. BrIBeauTe Ha 3KpaH B OTAEIBHOM TEPMHUHANIE HH(POPMAIUIO 000 BCeX MOCTYNAIOIINX B
pearbHOM BpeMEHH COOBITUSX MOICUCTEMBI Systemd.

4. Tlepesamycture cnyx0y resource-demandingl.service. BrBenute Ha »3kpanH eé
cTaryc.

5. OcranoBute ciryx0bI resource-demandingl.service, resource-demanding2.service u
cpu-monitoring.service.

6. BoBegure Ha 9KpaH HMHPOpPMALMIO U3 OKYpPHAJIOB O  CEpBHCE resource-

demandingl.service B COkpaiiéHHOM BH/IE.
Tect mo pasaesam kypca «OnepanMoHHbIe CHCTEMbD»

1.Kakas Bepcust Astra Linux sBusercs cBoOomHo pacmpoctpansemorn OC obmiero
Ha3HA4YCHUS?

a) Special Edition,

0) Free Edition,

B) Hu oniHa U3 epeYnCIIeHHBIX,
r) Common Edition.

2. Uto npoucxoaut Ha 3tamne «Pa3Butuey xxu3znennoro nukia OC?

a) Pa3zpaboTka W BBIYCK ONEPATUBHBIX M CPOYHBIX OOHOBJIICHWH HANpaBJICHHBIX Ha
UCTIPABJICHUE OMIMOOK U YCTPaHEHHE YSI3BUMOCTEH, C BOBMOKHOCTBIO BKIIFOUEHUS TOpaOOTaHHOM
WA HOBOH (PyHKITMOHAJIBHOCTH.

0) BrImmyck onepaTuBHBIX U CPOYHBIX OOHOBJICHUH, HAPABJIEHHBIX TOJIBKO HA HCIIPABIICHHUE
oMOOK M yCTpaHEHHUE YS3BUMOCTEH.

B) Pa3zpabotka u BeIlTyck ouepenHoro oOHoBIEHHs, mokoneHuss OC

r) Koncynpranuun no skcmyarauun OC Ha mepBoM M BTOPOM JIMHMM TOJACPXKKH,
NOJIeP)KKa TPEThEH TMHUU UCKITIOUEHA.

3. K xakomy kiaccy oTHocutes siapo Linux?

a) Pico/nano,

0) MoHonuTHOE,
B) I'ubpuanoe,
r) Muxkpo.

4. B xakom kommoHeHTe apxuTekTypsl OC Linux NpHIIOKEHUS MOJb30BATENS MOTYT
IIOJIyYUTh AOCTYII K pecypcaM KOMIbIOTEPA YEPE3 CUCTEMHBIE BBI30OBBI spa?
ITosnp30BaTenBCKOE MPOCTPAHCTBO

a) IIpocTpanctBo sAxpa,
0) NudopmannonHoe obecrieuenue,
B) AmnmnapaTHoe obecrieueHue.

5. B xakoM pexxume Iporeccopa paboTaroT MMoJIb30BaTeNIbCKUE MPOLIECCHI?



a) CwmenianHoM,

0) HenpusunerupoanHom,
B) OMyJSLUH,

r) [IpuBHIIErHPOBAHHOM.
1)

6. Kakue maru HyxHO Oyzaer mpoitu B nporiecce ycranoBku OC Astra Linux SE?

a) Hactpoiika y4€THBIX 3amuce 1onb30BaTeIe U naposie.

0) Hactpoiika cpencTB KpuntorpapuuecKoi 3aiuThl.

B) VYcraHoBKa IpallBEpOB ISl MATEPUHCKOW U BUICOKAPTHI.

r) Cozpanue rpyIi nojap30BaTeNNeld U HaCTPOMKa MpaB IPyII M0JIb30BaTENEH.
1) Pa3smeTrka quckoB.

e) Br16op nporpaMMHOro obecneueHus!.

7. Kakue HacTpOHMKHM MOKHO BBIIIOJIHUTH B ITporpaMMe HacTpoiiku GRUB2?

a) YcTaHOBUTH HAacTpoiku pexxnMa «Kuock».

0) BKIIIOYNTH/OTKITIOUUTH IPOBEPKY HAINYMS OTIEPALIMOHHBIX CHCTEM Ha
JOPYTUX pasjenax JUCKOBOIO IPOCTPaHCTBA.

B) Hactpouts aBTOMaTH4ECKOE MOHTUPOBAHUE JIOTHYECKUX JUCKOB.

r) BKIII0YUTB ITyHKTHI MEHIO JUIS 3arPY3KU B PEKUME BOCCTAHOBIICHMUS.

1) Hactpouts BemHuM BUJ MEHIO 3arpy34yHuKa.

e) M3MeHUTh CIMCOK MPOrpaMM aBTOMATUYECKOW 3arpy3KH.

8. s 3amycka mporpamMmbl HaCTPOWKH MapamMeTpoB rpaduyeckoro BXoja B CHCTEMY, a
TaKXKe BHEIIHETO BU/Ia HKPaHa aBTOPU3ALNU HEOOXOJMMO HaXKaTh:

a) [Tyck — Ilanens ynpasnenus — bezonacHocts — Konduryparms
ayauTa.

0) Ilyck — Ilanens ynpasnenus — [Ipouyee — [lapameTpsl cucTEMBI.

B) IIyck — Ilanens ynpasnenus — bezonacHocts — Ilonmtuka
0€30MacCHOCTH.

r) [lyck — Ilanens ynpasnenuss — Cucrema — Bxon B cuctemy.

9. Kakoif KOMIOHEHT PEeno3UTOPUs CONEPKUT CBOOOTHOE MTPOrpaMMHOE 00ECTIEUCHHE IS
paboThI KoTOporo Tpedyetcs nmponpuetapHoe [10?

a) non-free,
0) pool,

B) main,

r) contrib.

10. Kaxkoii pemosutopuii Astra Linux coaepXHT OCHOBHOW COCTaB AMCTpUOYTHUBA,
peanu3yomuii Bce (yHKIMOHATBHBIE BO3MOXKHOCTH NPOAYKTa U (YyHKIMU O6e30nacHOCTH?

a) https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-base/
0) https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-contrib/



B) https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-main/
r) https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-extended/

11. B xakoM paszesne naHenu yrnpaBiIeHHUs HaXOJUTCs porpaMma yCTaHOBKH
0OHOBJICHUIL?

a) Cucrema,

0) Ipouee,

B) Pabounii ctom,
r) be3zomacHocCTs.

12. CxonbKO perno3uTOPHEB CONEPKUTCS B OJTHON CTpoKe (paiina /etc/apt/sources.list?

a) OnuH,

0) Yertsipe,

B) Hwu ontHOTO, T. K. 3aITUCH OJJTHOTO PEMIO3UTOPHS COCTOUT U3 ABYX CTPOK,
T) [Ba.

13. Kakas MakcumanpHas JiuHa uMeHd (aiina B Astra Linux?

a) 512 cuMBOIOB,
0) 125 cumBOIIOB,
B) 50 cuMBOIIOB,

r) 255 cuMBOJIOB.

14. Kakue Bus! aitioB ycTpoicTB ObIBatOT?

a) OOBbeKTHEIE,
0) Bbrounsre,

B) MopynbHbIE,
r) CuMBOJIBHBIE,
) CrtpoxkoBble.

15. Kakast MmakcuManbHasi IIMHA yTH K Qaiiny B Astra Linux?

a) 4096 cumMBOJIOB,
0) 256 cUMBOJIOB,
B) 1024 cumBoOIIOB,
r) 512 cumBoIOB.

16. Kakyo posb UrparoT npasa A0CTYIa, yCTAHOBJICHHbBIE HA CUMBOJIMYECKYIO CCBUIKY?

a) SIBNIAIOTCSA MHCTPYMEHTOM JIOTIOJIHUTENFHON 3aIIUTHI (DaiiyIOB MITH MAroK
OrPaHUYECHHOIO JIOCTYIIA.

0) Pacmmpsier ZOCTYITHOCTB LI€JEBOT0 00BEKTa APYTHM IOJIB30BATEISAM UITH
IpyIIIaM M0JIb30BaTENICH.

B) OHu He He UMEIOT 3HAYEHMs, T. K. IpaBa JOCTYIIa ONPEAEIIAI0TCS TpaBaMu
¢aiina, Ha KOTOPBI yKa3bIBAET CCHUIKA.

r) OmnpenensioT TOCTYyIHOCTD IEJIEBOT0 0OBEKTA MOJIb30BATEIIO MU TPYyIIIIe

OJIL30BAaTEJIEN.



17. B ¢aiinoBeIXx cucTeMax Kakoro THIA JAHHBIE HAaXOAATCS HA CETEBBIX YCTPOMCTBaX
(cepBepax), HO MOJIb30BATENBLCKUE MPOLIECCH pA0OTAIOT ¢ HUMH, KaK C JIOKAJbHBIMU?

a) Bpemennsie,

0) JluckoBsIe,

B) [TceBmodaiinoBeie CUCTEMBI,
r) CereBbie.

3a4eTHO-3K3aMeHallMOHHbIC MATEPHAJIbI JAJI51 IPOMEKYTOYHOM aTTecTANMH (324eT)

Pa3ButHe u cTaHOBJIEHUE aNNapaTHBIX BO3MOKHOCTEH KOMITBIOTEPOB IO 3TaraM.
ba3oBble MOHATHS 1 OTIpeieIeHNs ONIEPallMOHHBIX CUCTEM.
OCHOBBI apXUTEKTYpbI BBIYUCIUTENBHON cucTeMbl. CTpykTypa BC.
OCHOBBI KOMITBIOTEPHOH apXUTEKTyphl. CTpyKTypa KomnbioTepa ¢poH Helimana.
Bba3oBas apxuTekTypa COBPEMEHHBIX KOMITBIOTEPOB.
OCHOBBI ApXUTEKTYPbI OIIEPALTUOHHBIX CUCTEM.
Crpyxtypa OC ¢ MOHOJIUTHBIM SIIPOM.
Crpykrypa OC ¢ MUKpOSACpHONH apXUTEKTYPOH.
Jlornueckue ¢pynkuun OC.
. Tumel onepanMoOHHBIX CUCTEM.
. CeteBble U pacnpe/ieIeHHbIE ONIEPALIMOHHBIE CHCTEMBI.
. Yupasnenue npoueccaMu. OCHOBHBIE KOHLICTIIIUH.
. Monens nakeTHOW OJHONPOLIECCHON CUCTEMBI.
. Monens nakeTHON MyJIbTUIIPOLIECCHON CUCTEMEI.
. Monens OC ¢ pazaeneHreM BpeMEHHU.
. Moguduxarmst mogenu OC ¢ pa3ercHueM BPEeMEHHU.
. Tumsl mpoueccos
. KonTeker mpouecca.
. IIponece OC Unix. [Tonp3oBarenbekas (mporpaMMHasi) COCTaBISIONIAs IpoLecca.
. IIpoece OC Unix. AnmnapaTHasi 1 CUCTEMHasi COCTaBIISIONIAs TIPOLIecca.
. bazoBbie cpeacra ynpasnenus nponeccamu B OC Unix. fork() — co3manue HoBoro mporecca.
. bazoBrie cpencrea ynpasnerus mnporeccamu B OC Unix. exec() — CeMEHCTBO CHCTEMHBIX
BBI30BOB CMEHBI TeJIa Ipoliecca
23. ba3zosble cpencta ympasienus npoueccamu B OC Unix.. 3aBepiieHue mpouecca
24. ba3osble cpenctsa ynpasieHus npoueccamu B OC Unix. wait() — KeM «3aBepLICHUS
mporecca.
25. XKuznennslil ukn npouecca. CocTosHUA Mpolecca.
26. ®opmuposanue mpoueccoB 0 u 1.
27. B3aumogeiicTBue nporieccoB. Paszaensemsle pecypchl 1 CHHXPOHHU3ALMS JOCTyNa K HUM
28. CriocoObl OpraHU3aIuy B3aUMHOTO HCKITFOUCHMSL.
29. BazoBrle cpencTBa peanu3anuu B3auMoaericteus nporeccoB B OC Unix.
30. Peanuzanus mexmnponeccHoro B3aumoaericteust B OC Unix. CurHaiesl.
31. Peanuzanus mexmnponeccHoro B3aumoericTBus B OC Unix. HenmeHOBaHHBIC KaHABIL.
32. Peanuzanus mexmnporneccHoro B3aumoaericteus B OC Unix. iIMeHOBaHHEIC KaHATIBL
33. Cucrema mexnporieccHoro B3aumoeiicteus [PC (Inter-Process Communication).
34. Ouepenp coobmmenuii [PC.
35. Pazgensemas namsats [PC.
36. Maccus cemadopos IPC.
37. CokeTsl — yHU(UIMPOBAHHBIN HHTEPQEHC TPOrpaMMHUPOBAHUS PACTIPEACTICHHBIX CUCTEM
38. Bzaumoneiictsue uureii B OC Unix.
39. CrpykrypHast opranuzanus ¢aitnos. ATpuOyTsI (aiinos.
40. Monenu peanu3anuu (GpaiiaoB U KaTaJIOTOB.
41. HanexxHocTh (paiiioBON CHCTEMBI.
42. TlpoBepka LENOCTHOCTH (pailIOBON CHCTEMBI.
43. OaMHOYHOE HEMIPEPHIBHOE paclpecliCHuUE.
44. PacnipeneneHue HelepeMeaeMbIMH pa3iesiaMu.
45. PacnpeneneHue nepeMeniacMbIMU pasieiamMmu.
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46. CTpaHU4HOE pacnpeaesieHue.

47. CerMeHTHOE pacupe/eIcHHE.

48. CerMEeHTHO-CTpaHUYHOE PACIIpEICIECHNUE.

49. ApxuTeKTypa OpraHu3aliy yIpaBieH!s BHEITHUMH yCTPOWCTBAMHU.
50. IIporpamMmHOeE yIipaB/IeHUE BHEIIHUMH YCTPONCTBAMHU.

51. IInanupoBaHHe AUCKOBBIX OOMEHOB.

52. RAID-cucremsl. Yposau RAID.

53. @aiinel yCTPONCTB, ApaiBepHI.

54. CucremHble TaOIMLBI APABEPOB YCTPOMCTB.

55. Curyauuu, BeI3bIBAIOIINE OOpaleHne K QyHKIUIM ApaiiBepa.

56. BxitoueHue, yianeHre ApailBEpoB U3 CUCTEMBI.

57. bydepuzanus npu 0JI0K-OpHeHTHpOBaHHOM 00MeHe. boprba co coosmu.

Ilepeuenv Komnemenyuii (wacmu KOMREMEHUUU), NPOBEPAEMBIX OUECHOUHBIM
cpeocmeom: OIIK-5.1; OIIK-6.1; PL-3.1.

4.2 Metoanueckue MaTepUaJbl, ONpeaesiiome Npoueaypbl OeHUBAHUS 3HAHHIA,
YMeHMi, HAaBBIKOB W (MJIHM) ONbITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIUX JTaIbI
(¢popmupoBaHusi KOMIIETEHIHH

MeTonnyeckue PpeKOMEHJAMHU, ONpeeJsilolNIde  TNPOUEAYPbl  OLEeHUBAHUS
BBINOJIHEHHS J1a00paTOpHBIX padoT:

3amaHue CUUTACTCS BHIOJHEHHBIM IIPH BHITIOJTHEHUH CIEIYIOIIUX YCIOBHMA:

—IpeI0CTaBJICH UCXOIHBINA KOJI;

—INPOJIEMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTh IPOTPaAMMBI;

—CTyJIeHT MMOHUMAET UCXOAHBIM KO U OTBEYAET Ha BOIPOCHI 110 €0 OPraHU3AIIH.

MeTtoauyeckue peKOMEHIAIUH, ONPeleIA0Ne NPoueIypPbl OIEeHUBAHUA TECTOBBIX
3aJJaHUM:
— OIIEHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY IIPU IPaBUIbHOM BhIonHeHHH 95-100 %

3aJJaHuH;

— OIICHKA «XOpOILIO0» BBICTABISAETCSA CTYIAEHTY IIPHU NPaBUJIBHOM BBINOIHEHUH 88-94%
3aJlaHull;

— OIICHKA «YAOBJIETBOPUTEJIBHO» CTYAEHTY NpU IpaBWIbHOM BelnmonHeHun 80-87%
3aJlaHull;

— OIICHKA «HEYI0BJIETBOPUTEIBLHO» IIPU NIPaBUIILHOM BBINOIHEHUH MeHee 80% 3anaHuil.
MeTtoauyeckue peKOMEeHIalMH, ONpee/siiolHe NPoue1yphbl OllcHMBAaHUS HA 3a4yeTe:

OreHka “3a4TeHO0” - MPaKTHUYECKUE 3aJaHHsI BBITIOJIHEHBI B CPOK B 00beme He MeHee 80%.
CTyneHT AeMOHCTPHPYET NpaBWIbHBIC, YBEPEHHBIC JCHCTBHS IO MPUMEHEHHMIO MOJYYEHHBIX
3HaHUI Ha TpaKTUKE, IPaMOTHOE U JIOTMYECKH CTPOWHOE H3JIOKEHHE MarepHuaia IpH
apryMEHTallMy OTBETOB Ha BOIPOCHI MPH 3aIUTe J1a00paTOPHBIX.

OreHKa «HE 3aUTEHOY» - MPAKTUYECKUE 3aaHUsl HE BBIIIOJIHEHBI, TH00 MPeI0CTaBICHbI HE
B CpoKk B oO0beMe MeHee 60%, CTyneHT NeMOHCTPHPYET Halluuue TrpyObIX OIIMOOK B OTBETE,
HETMOHUMAaHUE CYIIHOCTH M3JIaraéMoro BONPOCA, HEYMEHHE NPHUMEHSATh 3HAHHUS Ha IMPAaKTHKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIbHBIE U HABOSIINE BOIIPOCHI.

OrneHouHble CpeAcTBa JUIS MHBAJIWAOB U JUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX MHAWBUIYAIBHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH MHBAJIMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
MIPEOCTABIIACTCS TOTIOJIHUTEILHOE BPEMs JIJIs IOATOTOBKU OTBETA Ha 3a4eTe;



— IIpH TPOBEICHUH NPOLEYPHl OLIEHUBAHUS PE3YIbTAaTOB 00YyUYEHUS] WHBAINIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsI MPEAYCMATPUBAETCSI UCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIWAOB TpOIEAypa OLEHUBAHUSA pPE3YyJIbTaTOB OOYyYEHHUS TO JUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponenypa OneHMBAaHUS PE3yJbTATOB OOYUYEHHsSI WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsSI 110 TUCIMIIMHE MPEIyCMaTpUBAET MpeaocTaBiIeHue HHHOpMAIK B
¢bopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS UH(OPMAIIHH:

Jist a1 ¢ HapyIIEHUSIMH 3pSHHSL:

— B I1e4aTHOM (hopMe yBEIMYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CTyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist a1l ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4yaTHo# (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4.3. MeTonnueckne yKa3aHus 110 OPraHU3alii BBIYHCINTEIbHON HHPPACTPYKTYPBI

YcnoBust npUMeHeHH

- Kypc paccunran Ha cTyAeHTOB 2 rojia 00y4eHusl.

—  Hammume nocryna x pecypcam (Astra Linux, GitLab, komnumisitopsr C++).
Lesn, 3a1a4u U 02KM/1aeMble pe3yJbTaThl:

Hean:

—  OO0ecne4ynTh CTYACHTOB HHCTPYMEHTAMHU /7151 pabOTHI ¢ ONEPALlMOHHBIMUA CHCTEMaMH.

- Hpuyuuts x ucnonszoBanuio Git, CI/CD u aBTOTECTOB JUIsI KOHTPOJIS KauecTBa KOAA.

3agaum npenogaBartes:

1. Cozpanue yueTHbIX 3anuceit cryaenToB B GitLab.

2. Hactpoiika GitLab Runner a5 aBTOMaTn4eckoro TeCTUpOBaHMUS.

3. Pazpabotka maGI0HHOTO peno3uTopus Al 1a00paTOPHBIX PabOoT.

4. HanucaHue aBTOTECTOB Il IPOBEPKU KOPPEKTHOCTH peAIN3ALMU aJITOPUTMOB.

5. Busyanmsanus pe3ysibTaToB TECTUPOBAHUSA.

O:xunnaemMble pe3yJbTaThl CTYACHTOB:

- Ymenue paborats ¢ Git u CI/CD.

- HaBpIku HanMcaHusl YMCTOTO, TECTUPYEMOTo Koza Ha C++.

—  Ilonumanue ocHOBHBIX NpUHLIUIIOB (pyHKIIMOHUpOoBaHus OC.

IHopsaaok peanusanuu:

1. Co3nanue ydyeTHbix 3anuceii B GitLab:

Kaxxaplil CTyJIEHT NOJIy4aeT JOCTYM K IPUBATHOMY PENO3UTOPHIO.

2. Hacrpoiika GitLab Runner:

Hcnonwsyercs Docker-o6pa3 ¢ kommmnstopom C++ (g++/clang) u ppelimBopkamu 1t
TECTUPOBAHUS.

3. IIla0noHHBIN peno3uTOpHii:

Bxmirouaer:

- .gitlab-ci.yml JUIs aBTOMaTUYECKOTO TECTUPOBAHMUSL.
—  README.md C HHCTPYKLUSAMU.

- Ilpumepsl koa.

Busyajausanus pe3yabTaToB:

b



I'enepanyst 0T4ETOB.

IMopsinok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

—  Hanmuue Git-perno3uTopreB y BceX CTYICHTOB.
- Koppexkrnas padora CI/CD.

—  TecTbl MOKPHIBAIOT KIIIOYEBBIC (DYHKIIUH.

4.4. MeTonnueckue yKa3aHusl 10 OPraHU3aluM J1adopaTOpHBIX padoT

YcnoBust npUMeHeHH

- Kypc Brmtouaer 15 nabopaTtopsbix padort (cM. pazaen 2.3.3 PITM).

—  JIns BBITIOTHEHUS TpeOyeTCs:

OC Astra Linux

Cpena pa3pabotku (Visual Studio).

GitLab g cnauu 3agaHui.

Lesn, 3a1a4u U 02KM/1aeMble pPe3yJabTaThI:

Memnn:

—  3akperuieHHe TEOPeTHYECKHX 3HAHUHM O cTpykType u (yHkimonupoBannu OC Ha
MIPAKTHUKE.

— Pa3BuTHE HaBBIKOB ANTOPUTMUYECKOTO MBIIUICHUS U PEaTH3alMd aJTOPUTMOB IS
peleHus MPUKIIAAHBIX 3a1a4.

— IloaroroBka K pemIeHHIO peaJbHBIX 3334 B TAaKUX 00JacTAX, Kak JIOTHCTHUKA,
MaIIMHHOE 00YYeHHE U TPOSKTUPOBAHHE.

3agaum npenogaBartes:

1. TloxroroBka miaHa J1aboOpaTOpHBIX paboT.

2. Pa3paboTka MHAMBHUIYAIbHBIX 33aJaHUH.

3. Opranmsanus Git-uHQpacTpyKTypbl U aBTOTECTOB.

O:xunnaemMble pe3yJbTaThl CTYACHTOB:

—  YMeHwue peajan30BbIBaTh U aHAJTU3UPOBATH AITOPUTMBI.

—  Haeixu pabots! ¢ Git u CI/CD.

— OneIT pemeHUs] NPUKIAAHBIX 337ad W3 pa3HbBIX NPEIMETHBIX oOnacteil (MOMCK
SKCTpeMyMa (YHKIUH, YCIIOBHAS ONTUMU3ALHS, KOMOWHATOPHBIE 33a1a4N).

Hopsinok peasnm3zanun:

1. Ilman 1abGopaTopHBIX padoT:

CoortserctByeT Temam u3 PIIJ] (3HaKOMCTBO ¢ onepannoHHOM cuctemoii Linux, pabora ¢
TEepMHUHAJIOM U 00oJouKoii Bash, 3arpy3ka cucremsl u ynpasnenue ciyx6amu systemd u T. 11.).

2. Ilpumep 3aganusi (JIP Ned: " 3arpyska cucrembl W ynpaBjeHHe CJOy:k0amMu
systemd '"):

—  Ilepe3arpy3uth TECTOBYIO BUPTyaJIbHYIO MAIIMHY U B MOMEHT €€ 3aIlyCKa U3MEHUTE
KOMAH/IbI 3aITyCKa TaK, YTOObI OTKIIOYUTH «TUXYI0» 3arpy3Ky OC.

—  IlepenacTpouts 3arpy3uuk, 4ToObI pH Nocieayonmx 3amyckax OC «THXUiD pexxum
3arpy3ku OC ObLT OTKIIIOUEH, a TaiiM-ayT oToOpakeHust MeHto 3arpy3ku GRUB 0Obu1 7 cexyH.
Y6enutbes, 4TO HACTPOUKU MPUMEHHITUCH.

— BeiBecTH Ha 3KpaH LEJIEBOE COCTOSHUE CUCTEMBI IO yMosdaHuio. llepezarpy3uts
MaH_II/IHy, UCTIONB3YS 1eJIeBOE COCTOsHUE systemd.

BriBectu Ha 5kpan cooOmmenus sapa OC oT Hauana 3arpy3Ku 1 03HaKOMHUTBCS C HUMHU.

3. Kpurepumu oueHku:
- 3aureHo: [lonHas peanu3zanus BcexX 3aJaHUMN.
—  He3auTeHo: 3agaHus BHIIOJIHEHBI HE B ITOJTHOM 00bEeMe, HE COOTBETCTBYeET T3.



4.5. MeTtoanveckue yKa3aHusi 10 OPraHU3AI UM NIPOCKTHOM AeATEJIbHOCTH CTYACHTOB

YcaoBust npUMeHeHH

- Kypc paccuntan Ha cTyaeHTOB 3-T0 rojia 00yueHus,

—  OOmree BpeMs Ha IPOEKT — He Oosiee 16 9acoB Ha KaXI0Tr0O CTYIEHTA.
- HNmeercs noctyn K kelicaM UHAYCTPUAJIbHBIX IIAPTHEPOB.

Henn, 3axaun u o’kuIaeMble Pe3yJIbTAThI:
Hean:

- IIpumenenue 3nanuit OC B peanbHBIX 3a7a4ax.

—  Pa3BuTHe HaBHIKOB KOMaHIHOM PaOOTHI.

3agaum npenogaBartes:

1. CoOop keiicoB (HampuMep, ONTUMHU3AIMS TTOUCKA B OOJBIINX JAHHBIX).

2. ®opmuposanue T3 nas IpoeKToB.

3. Pa3paboTka cHCTEMBI OI[EHKH.

O:xunnaemMble pe3yJbTaThl CTYACHTOB:

YMeHue pemath NpUKIaJHbIE 331a4U C IPUMEHEHUEM T0JIyYEHHBIX 3HAHUH.

IHopsaaok peanusanuu:

1. Ilpumep keiica:

MynpTUMOIaNbHBIN areHT AJI aHAJIW3a CTPOUTENBHBIX MJIOIIAI0K.

2. T3 pas mpoexTra:

- PeammszoBare MM-arenra, CcHnocoOHOTO  aHAIM3UPOBATH  H300paXKEHUS  CO
CTPOUIUIOMIAKH (BUIEO/(HOTO).

—  Ouenutb 3¢ (HEKTHBHOCTH PACIIO3HABAHUS.

3. Kpurepum oueHku:

- KoppekTHocTh peann3anuy.

—  Ananusz 3¢pPEeKTUBHOCTH.

ITopsinok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hanuuune MuHuUMYyM 5 KEHCOB.

—  YeTKkue KpUTEpUU OLIEHKU ITPOEKTOB.

PaccMmoTpuM nipumMepsl KEUCOoB.

Keiic 1. MyJabTUMOAAIbHBIH aCCUCTEHT /151 0aHKOBCKHX OTAeJIeHUil

Omnucannue:

®dusnueckue  oTAeNeHUs ~ OaHKAa  BHEAPSAIOT  MHTEPAKTUBHBIX  KOHCYJIBTAHTOB.
IIpeanonaraercs co3nanue MyabTuMoaansHoro M-accucrenra, KOTOPbIA BOCIPUHUMAET PEYb U
BU3YaJIbHO OPUEHTHPYETCSl B MPOCTPAHCTBE (PACMO3HAET KIMEHTA, JOKYMEHTHI, OaHKOMAThI), a
TaK)K€ OTBEYAET FOJIOCOM.

Mean:

Pa3zpaGotate 06a30BbIii MPOTOTUI, HWMUTHPYIOIUH (QYHKIHMOHATBHOCTh IOMOIIHHUKA!
OTBETHI HAa TUIIOBBIE 3aIIPOCHI, BU3yaJIbHbIE NI0JICKA3KU, HABUTALIUs 110 OTAEICHUIO.

OsxkupaeMblil pe3yJbTar:

WuTepakTHBHAsS MOJIENb, OOBEIUHSIONIAS TOJOCOBOW BBOJ, 3PUTEIBHOE BOCIPHUITHE
(manpumep, QR-kxox macnopTa), TEKCTOBBIN BBIBOJ U KECTOBYIO PEAKIIMIO.

Keiic 2. MyJbTUMOAAIbHBIH areHT AJI51 AHAJIN3a CTPOUTEIbHBIX II0MIAI0K

Onucanme:

Kommnanusi paspabareiBaeT cUCTeMy [UIsi MOHHTOPHHTA CTPOUTEIBHBIX OOBEKTOB.
Tpebyercss co3marth TPOTOTUIN MyIbTUMOJANbHOTO HMMH-areHTa, CIOCOOHOTO aHAIM3UPOBATH



M300paxeHusi CO CTPOUTUIOMIANKK (BUIE0/POTO), a TaKKEe MPUHUMATH TOJOCOBBIE U TEKCTOBBIC
3a1pockl (HallpuMep, «IIPOBEPh MOHTAX MEPEKPBITHS HA 5 ITaXKE»).

Mean:

OObeAMHUTH  BO3MOXKHOCTH  KOMIBIOTEPHOTO  3peHHUs  (pacro3HaBaHHWE  CTaJAUU
CTPOMTENBCTBA, TEXHUKH, HapylieHuil) u HJIIT (monumanue 3anpocos, OTYETOB).

OsxupaeMblil pe3yJbTar:

VHTepakTUBHBIM areHT, KOTOPBIM Ha 3alpoC CIECLUAJIMCTA MOXKET I0Ka3aTb HYXKHBII
y4acTOK, IPOKOMMEHTHPOBATH MPOTPEcC, 3apUKCUPOBATH HAPYLICHHUS.

Keiic 3. I'enepanusi peKkJIaMHOT0 KOHTEHTA /ISl KUJIBIX KOMILICKCOB

Omnucannue:

Komnanus peryssipHo 3al1yCKaeT MapKETUHTOBbIE TIPEUI0KEHHS AJ1s1 )KUJIBIX KOMILIIEKCOB.
HeoGxomumMo wuccnenoBarh HCMONb30BaHHE AW((Y3HOHHBIX MOJENEH [uis TeHepaluu

n300pakeHN (BU3yalu3allil WHTEPHEPOB, OKPECTHOCTEH, BUAOB M3 OKOH) U LLM — mus
OINMCAHUN KBapTUP, IPEUMYIIECTB paiioHa, HHPPACTPYKTYPHI.
Mean:

Co3gath MHCTPYMEHTHI JUIs OBICTPOM TEHEpaluu MPOJAIOIIUX MaTepHaioB 0e3
IIPUBJICUEHUS TU3aHEPOB U KOIIMPAMTEPOB HA MEPBBIX 3TallaxX.

OsxkupaeMblil pe3yJbTar:

HaGop creHepupOBaHHBIX KapTOYEK OOBEKTOB C TEKCTOM, M300PAKEHUEM M JIOTHKOM
«OKUBOT'0» PEKIAMHOTO COOOILICHHUS.

Keiic 4. Moaeb Npor103MpoBaHUs CPOKOB C1a4M 00bEKTOB HA 0CHOBE TEKCTOBBIX M
BU3YAJbHBIX JAHHBIX

Omnucannue:

JleBenonepckass KOMIAHUS BEIET aHAIUTHUUECKUM apXuB IO CpokaMm cTpourenbcTBa. C
MOMOIIBI0 MYJBTUMOAAJBHBIX Mojenel (TeKCTOBbIe OTYETHI + (OTO CTPOMKH) MOKHO
MIPOTHO3UPOBATh BEPOSATHOCTH OTKJIOHEHHUS OT TpaduKa cauu.

Mean:

Pa3zpaboraTe Mojenb, KOTOpas Mo Tekyuiemy ctarycy oOwekTa ((oto, otuér CMP)
OLICHUBAET PUCKHU 3a/ICPHKEK.

OsxkupaeMblil pe3yJbTar:

IIporoTuIl, KOTOPBIH TOKA3BIBAET BEPOATHOCTH OTKJIIOHEHUN U a€T TEKCTOBBIE ITOSCHEHUS
(ocHOBaHHBIC Ha PACIO3HAHHBIX MPHU3HAKAX — «HE 3aBepIICHbI (acagHble padOThD», «MOHTaX
MHXEHEPUU HE HAaYaT»).

Keiic 5. MyJbTHMOAIBbHBIN areHT A1 MOHUTOPHUHIA CTPOUTEIbHOM IUIOIIAAKH

Omnucannue:

KomnaHus-3acTpoiIIKK X0UeT cO34aTh CUCTEMY JJI1 MOHUTOPUHIA X014 CTPOUTEIILCTBA C
nomoinsio MU. Ipeanaraercst npoTOTUIT MyJIbTUMOAAIBHOTO ar€HTa, CIIOCOOHOT0 aHATHM3UPOBATh
BU3yaJIbHBIE TaHHBIE ((DOTO U BUIEO CO CTPOMUILIONIAIKN) U IIOHUMATh T'OJIOCOBBIE MM TEKCTOBBIC
3aIpOChl UHKEHEPOB.

Mean:

OO0BeAMHUTH B OJTHOM PEIICHUH aHAIN3 U300paKeHUH U TOHUMaHKE eCTECTBEHHOTO S13bIKa
I KOHTPOJIS 32 CTPOUTENbCTBOM. Heo0X01MMO HaCTpOUTh MOJIENb TaK, YTOOBI 110 3aIpoCy OHA
HaXO0/WJIa Hy KHbIM BU3yalbHBIN (pparMeHT (HarmpuMep, CHUMOK OTIPeIeIEHHOTO 3Taxa), OICeHUIIa
ero (BbISIBHJIA, YTO CAETAHO, a YTO HET) M copMynupoBaia OTBET AJs Moib3oBartens. Llens
IIPOEKTa — J0Ka3aTh, YTO MYJbTUMOJAIbHBIN IMOAXOJ MOXKET YCKOPUTH IPOBEPKY Iporpecca
pabot u obHapyx)eHHue npodaeM Ha 0OBbEKTe.

OsxkupaeMblil pe3yJbTar:

[IpoToTUII MHTEPAKTUBHOIO areHTa, KOTOPBIA IO 3alpocy CIELHAINCTa IOKa3blBacT
HY)XKHBIIl y4acTOK CTpOMKHM, KOMMEHTUpyeT craryc (Hampumep: «llepekpbiTe Ha 5 sTaxke
ycraHoBieHo Ha 80%») u pukcupyeT 0OHapyKEHHbIE HApyIICHHS.



5. IlepeyeHb OCHOBHOW M [JONOJHUTEJBHOM Y4YeOHOM JHUTEpaTyphbl,

He00X0AUMOI1 1JI1 OCBOCHUSA TUCHMILIMHBI (MOAYJIA)

1.

5.1 YueOHas iuTeparypa:

3BepeBa, O. M. OneparrioHHble cuctemsl : yaeOHoe nocodue / O. M. 3BepeBa ; Hayu. pen. JL.
I'. Hopocunckuii ; Ypanbckuid ¢eaepanbHblii yHUBEpCUTET UM. iepBoro [Ipesunenta Poccun
b. H. Enpuuna. — ExatepunOypr : UznatensctBo Ypanbckoro yHuepcurera, 2020. — 223 c. :
WL, TabII. — Pexum JIOCTyTIa! o TIOJIITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=699030. — bubnuorp. B ka. — ISBN 978-
5-7996-3146-8. — TekcT : 2IIEKTPOHHBIN.

Hcaesa, I'. H. OnepaniioHHbIe CUCTEMBI, CPEIbI U 0O0JIOUKH : MPAKTUKYM : yueOHOe ocooue
: [16+] / I'. H. UcaeBa, H.II. CunopoBa ; Texnomornueckuié yHuBepcuteT. — MocCkBa :
Hupexr-Meauna, 2022. — 51 c. : wi, cxeM. — Pexum 1ocTyma: Mo MOAINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=693549. — bubnuorp.: c¢. 49. — ISBN
978-5-4499-3324-9. — DOI 10.23681/693549. — TeKcCT : 3eKTPOHHBIH.

OmnepanoHHbIE CUCTEMBI | METOUYECKHE PEKOMEHJAIIMY IO TOJrOTOBKE K 3a4eTy : yueOHO-
Metoauyeckoe nocobue : [12+] / coct. E. E. HoBukoBa ; BureOckuii rocymaapcTBeHHBIN
TEXHUYECKUH KOJUTeK. — ButeOck : ButeOckuil rocyiapcTBeHHBIN TEXHUYECKHH KOJIJISIIK,

2022. - 52 C. - Pexum JIOCTyIa: o MOIIHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=702623. — bubnuorp. B kH. — Tekcr :
3JIEKTPOHHBIN.

WBanos, M. C. Metoauka HaCTpOWKH ONEPALMOHHONW CUCTEMbI CIEIHMAIBHOTO Ha3HAYEHUS
«Astra Linux Special Edition» mis obecrieueHus 3amuThl WHPOPMAILUHU, COJEpKAIICH
CBEJCHHMSI, COCTABJISIONINE TOCyIapcTBeHHYIO TaiiHy : [16+] / M. C. BanoB ; [len3eHckwii
I'ocynapcTBeHHBIM YHuBEpCHUTET, ITonurexHuueckuin UHCTUTYT, ®dakynpTeT
MH(POPMALMOHHBIX TEXHOJIOTUN U AnekTponuku, Kadenpa Mudopmanmonnas 6e30macHoOCTh
cucteMm u TexHonorui. — [lensa : 6.u., 2022. — 67 c. : 1. — PexxumM 1ocTymna: mo MmoaIucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=692251.— TekcT : 3MEKTPOHHBIH.

OmnepanoHHbIEe CUCTEMBI : ydeOHoe mocoOue (J1abopaTOpHBIA MPAKTHUKYM) : HalpaBJICHUE
noarotoBku 01.03.02 Ipuknagnas MmaTemMaTtuka v nH(GOpPMATHKA : IPAKTUKYM : [16+] / aBT.-
coct. A. B. Hlanomuukos, [1. A. JIsxos, A. C. Nonucsn ; CeBepo-KaBkaszckuii ¢penepanbHbIit
yauBepcuteT. — CraBpononb : CeBepo-KaBkasckuii @enepanbhbiii yHusepcurer (CKOY),

2022. - 143 c¢. : wun, Tabm. — PexuMm JocTyma: O  TMOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=712331. — bubauorp.: c¢. 139. — Tekcr :
3JIEKTPOHHBIN.

[TuporoB, B. HO. BBexenue B mnporpaMmupoBaHHe Ha s3blke accemOnepa GAS B
oreparoHHoi cucreme Linux : yue6HOe mocodue amnst ctyneHTos : [16+] / B. FO. ITuporos ;
[ITanpuHCKUil rOCY 1apCTBEHHBIN Nefarornyeckuii yausepcuret. — llanpunck : [agpuHckuii
rOCyJapCTBEHHBIN Meaaroruueckuii yausepcurer, 2022. — 292 c. : win., Tabn. — Pexum
nocrymna: mo momanucke. — URL: https://biblioclub.ru/index.php?page=book&id=702869. —
bubmuorp. B kH. — ISBN 978-5-87818-642-1. — TekcCT : 31€KTpOHHBIH.

5.2. llepuoanueckne N31aHUA:
1. Ba3sl gannbix koMmmanuu «Vct Brroy http://dlib.eastview.com
2. DnexrponHas 6unbanoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnHTepHeT-pecypchbl, B TOM 4HCJe COBPeMeHHble NpodeccHOHANbHbIE (a3bl

JAaHHBIX U I/IH(l)OpMa].[I/IOHHLIe CIpaBOYHbIC CHCTEMbI

y1eKTPOHHO-0U0IMoTeuYHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/ 5
2. OBC «YHUBEPCUTETCKASA BUBJIMOTEKA OHJIAUH» www.biblioclub.ru




3. DBC «BOOK .ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHDb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Xypnans! uzgarenscta Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexkrponnas oubnuoreka (HOb) http://www.elibrary.ru/

5. IIomHOTEKCTOBBIE ApXUBBI BEAYIIUX 3alla{HbIX Hay4YHBIX XKYpHaI0B Ha Poccuiickoit
wiatgopme HayuHbix KypHamoB HOMKOH http://archive.neicon.ru

6. HatimonaneHast ayiekTpoHHast OuOnMoTeKka (IOCTynm K DJIEKTpOHHOW —Oubimoreke
nuccepranuii Poccuiickoii rocynapcrsenHoi oudnuoreku (PI'b) https://rusneb.ru/

7. Ilpesunentckas 6udnmmoreka um. b.H. Enbruna https://www.prlib.ru/

8. baza manubix CSD KemOpumkckoro nentpa kpucramiorpapuieckux nanabix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexropuym TB" http://www.lektorium.tv/

17. YuuBepcuterckas uHpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru

HNHpopmManoHHBIE CIPABOYHbIEC CUCTEMBbI:

1. Koncynprant Ilmroc - cnpaBodHasi mpaBoBas cucTeMa (JOCTYH IO JIOKAaJIbHOW CETU C
KOMIIBIOTEPOB OMOINOTEKH)

Pecypchbl cBOGOIHOTO A0CTYNA:

1. KubepJlenunnka http://cyberleninka.ru/;

2. AMepukaHcKkast maTeHTHas 0a3za gaHHbIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH | BBICIIETO 00pazoBanus Poccuiickoii @enepanumn
https://www.minobrnauki.gov.ru/;

4. ®enepanbublii noptan "Poccuiickoe oOpasoBanue" http://www.edu.ru/;

5. Unpopmanmonnas cucrema "EnnHoe okHO 1ocTyna kK 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomekius nudpoBeIx 00pa3zoBaTeibHbIX pecypcoB http://school-
collection.edu.ru/ .

7. IlpoexT I"'ocyapcTBEHHOTO MHCTUTYTa pycckoro s3bika nMeHu A.C. ITymkuna
"O6pazoBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CnipaBouHO-uH(popMamonHblil moptan "Pycckuit si3p1k" http://gramota.ru/;

9. Ciry:x6a TeMaTHYeCKHX TOJKOBBIX ciioBapeit http:/www.glossary.ru/;

10. CnoBapu u sHimknonenuu http://dic.academic.ru/;

11. OGpa3oBarenbHsblii moptan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepannn". Bonpockl u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety




CoOcTBeHHBIE JJIEKTPOHHBbIE oO0Opa3oBaTejbHble H HMH(pOPMAalHOHHBIE pecypchl
KyoI'y:

1. DnexTponHbIi katanor Hayunoit oubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubnuoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoaynpHOTO quHAMHYecKoro oOydenus http://moodle.kubsu.ru

4. ba3za yueOHbIX IUIaHOB, y4eOHO-METOJMUECKUX KOMIUIEKCOB, MyOIUKaui 1
KoH(pepeHumi http://infoneeds.kubsu.ru/

5. bubnuoreka HHPOPMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX
o0pa3oBaTeNnbHBIX TEXHOIOTUH http://mschool.kubsu.ru;

6. DnekTpoHHBIH apxuB nokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeibHblEe pecypchl Kadeapsl HHOOPMAIMOHHBIX  CHUCTEM U
TexHosoruii B oopasoanuu Kyol'Y u mayuno-metoauueckoro xypaaia "ILIKOJIBHBIE 'OAbI"
http://icdau.kubsu.ru/

5.4 Ilyoimkanun koHpepenumii A*

1. Ashwin Prasad, Sampath Rajendra , Kaushik Rajan , R. Govindarajan , Uday
Bondhugula : SilvanForge: A Schedule-Guided Retargetable Compiler
for Decision Tree Inference. ACM SIGOPS Symposium on Operating Systems Principles,
November 4-6, 2024 - Hilton Austin, Texas, USA,
https://dl.acm.org/doi/epdf/10.1145/3694715.3695958

2. Practical Verification of System-Software Components Written in Standard C Can

Cebeci, Yonghao Zou, Diyu Zhou, George Candea, Clément Pit-Claudel EPFL, Switzerland.
ACM SIGOPS Symposium on Operating Systems Principles, November 4-6, 2024 - Hilton
Austin, Texas, USA, https://dl.acm.org/doi/abs/10.1145/3694715.3695980

6. Meroanueckue yKkazanusi Uil 00y4ar0IUXCH 110 OCBOCHUIO TMCIUIIIMHBI
(Mmoxy.Jist)

IIo xypcy HpeayCMOTPEHO IpOBEACHHUE JIEKUMOHHBIX 3aHATHM, HAa KOTOPBIX JACTCS
OCHOBHOH CHCTEeMaTHU3WPOBAHHBIN MaTepua, Ja00paTOpHBIX paboT, TECTOB U 3a4eTa.

BaxuelmuM sTanmoM Kypca SBISIETCS CaMOCTOSATENbHAs padoTa MO TUCHUIUIMHE C
HCIIOJIb30BAHUEM YKAa3aHHBIX JINTEPATypHBIX HCTOYHMKOB M METOJUYECKHUX YKA3aHUW aBTOpPA
Kypca.

Bunst u popmbr CP, cpoku BbIONHEHUS, (POPMBI KOHTPOJIS IPUBEICHBI BHIIIE B TAHHOM
JOKYMEHTE.

s mydniero oCcBO€HUs IUCLHUILIMHBL Ipu 3amure JIP cTyAaeHT AOKEH OTBETUTh Ha
HECKOJIBKO BOIIPOCOB M3 JICKIIMOHHOM 4acTH Kypca.

MeTonnyeckue PpeKOMEHJAIMHU, ONpeeJsilolNde  TNPOUEAYPbl  OLEeHUBAHUS
BBINOJIHEHHS J1a00paTOPHBIX padoT:

3amaHue CUUTACTCS BHIOJHEHHBIM IIPH BHITIOJTHEHUH CIEIYIOIUX YCIOBUMA:

—IpeI0CTaBJICH UCXOIHBINA KOJI;

—IMPOJIEMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTD IPOTPAMMBI;

—CTyJIEHT MMOHUMAET UCXOAHBIM KO U OTBEYAET Ha BOIPOCHI 110 €0 OPraHU3aIUH.

MeToanuyeckne peKOMEHAAlMU, ONpele/siionue Npouea1ypbl OHeHUBAHUSA TECTOBbIX
3aJJaHUM:



— OIIEHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY IIPU IPaBUIbHOM BhIonHeHHH 95-100 %

3aJJaHuH;

— OIIEHKA «XOpOILIO0» BBICTABISAETCS CTYIAEHTY IIPHU NPaBUJIBHOM BBINOIHEHUH 88-94%
3aJJaHuH;

— OILICHKA «YAOBJIETBOPUTEJIBHO» CTYAEHTY NpU HIpaBWIbHOM BelnmonHeHun 80-87%
3aJJaHuH;

— OIICHKA «HEYI0BJIETBOPUTEIBHO» IIPU NIPaBUIILHOM BBINOIHEHUH MeHee 80% 3amaHuil.

MeTtoauyeckue peKOMeHIalMH, ONpee/siiolHe NPoueIyphbl OlCHMBAHUS HA 3a4yeTe:

IIpouenypa nmpomMeXyTO4HOW aTTEeCTAlUU IIPOXOAUT B cOOTBEeTCTBUU C [lonmoxxkeHuem o
TEKYILEM KOHTPOJIE ¥ MPOMEXYTOUHOI arTectaruu odydatonmxcst PI'BOY BO «KyoI'V».

HToroBoit ¢opmoli KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIETEHIMH y OOydaromuxcs I0
TUCUUIUIAHE siBiseTcs 3aueT. CTyAeHThl 00s3aHbI CaTh 3a4€T B COOTBETCTBUHU C PACIIHCAHUEM H
y4€OHBIM TUTAHOM.

®OC npomMexyTOYHON aTTECTALMU COCTOUT U3 BOIIPOCOB K 3a4€Ty, 3a/1a4 110 JUCLUIUINHE
U pe3yJbTaTOB TEKYIIETO KOHTPOJIS.

3ayeT 1Mo AUCLUILIMHE MPECienyeT 1eb OICHUTh paboTy CTyIeHTa 3a KypcC, MOJTyUYeHHE
TEOPETUYECKHX 3HAHMUN, WX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBILIUICHUS, MpUOOpeTeHHE
HaBBIKOB CAMOCTOSITETIbHOM pabOThl, yMEHHE NPUMEHSTHh MOJIYYCHHBIC 3HAHMUSA JJIS PELICHHS
MIPAKTUYECKUX 3a]a4.

dopma npoBeieHUs 3aYeTa: YCTHO.

[IpenogaBaTento npeaoCTaBIsAETCs IPABO 3a/1aBaTh CTYA€HTaM JOTIOJIHUTEIbHBIE BOIIPOCHI
1o Bcell yueOHOM mporpaMMme TUCIUITITHHEIL.

Pe3ynbTar cnaum 3aueTa 3aHOCUTHCS IPETIOAABATEIEM B 3aUETHYIO BEIOMOCTD U 3a4ETHYIO
KHHUXKKY.

OneHuBaHuE YPOBHSI OCBOCHMS JUCIUIUIMHBI OCHOBBIBAETCSl HA KAu€CTBE BBIOJIHEHHUS
CTYJEHTOM 3aJJaHUI TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4eTa.

B ocBoeHuHM IUCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU
3I0pOBbs 0OJIBIIOE 3HAUEHHWE MMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepuaa.

WNunuBuayanbHble KOHCYJNbTAllMM IO MPEIMETY SIBISIOTCS BaXXHBIM  (DAKTOPOM,
CMOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TMpernojaBaresieM W OOy4yarollMMCS HWHBAJIWAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MO>XHOCTSIMU 37J0POBBSI.



7. MaTepI/IaJILHO-TeXHI/I‘IeCKOC odecneyeHue 1o AUCHHUIIINHE (MOIlyJIlO)

HaunmMeHoBaHue criennanbHBIX OCHaIIEHHOCTH CIIEUaTbHBIX [lepedeHb TUIEH3UOHHOTO
MOMEIICHUH MOMEIICHUH MIPOTPaMMHOT0 00ecIieueHHsI
VYuebnass  aymuropusi  ans | MeOenb: yueOHas mebOenb [Iporpammer quis
MPOBEICHUS JIEKIIMOHHBIX JEMOHCTPALlH U CO3AaHUS
3aHATHHA, ayAUTOPHS TEKYIIETO Texnueckne cpescTsa 00ydcHs: npe3eHTauui
KOHTPONIA ¥ NPOMEKYTOUHOH | poekTop, IKpaH/TeICBU30,
artecrauun  (ayn. 129, A305, | kommprotep/HOyTOYK C
A307). COOTBETCTBYOIIUM
MPOTrpaMMHBIM OOecTieueHHEM
(I10)
VYuebnass  aymuropusi  ans | MeOenb: yueOHas mebOenb [Iporpammel 10
MPOBEICHUS 3aHATHH JEMOHCTPAallM ¥ CO3/aHHs
CEeMHUHApCKOTo THIA, y4yeOHas Texumieckue cpectsa 00y ueHnus: npe3eHTauui
ayaaropus  Uig MPOBEACHUA | sxpaH/TeneBU30D,
nabopaTopHBIX BaHATHH, | KOMIBIOTEP/HOYTOYK
ayJUTOPHS TEKYIIETO KOHTPOJIS
U TIPOMEXYTOYHOH aTTecTaluy,
yueOHas ayIuTopus UIst
MPOBENEHUS HHIUBHIYATbHBIX
W TPYNNOBBIX KOHCYIbTaLUH
(ayn. 147, 148, 149).
KommbrorepHsiii knace, yuebnas | MeOenb: yueOHas meOenb CHCTEMBI IPOTPAMMHUPOBAHUS
ayoutopust JUis  mpoBeaeHus | Texuuyeckue cpeacTBa oOyueHHS: | Ha S3bIKax BHICOKOTO YPOBHH,
nabopaTopHBIX 3aHATHH, | SKpaH/TEIEBU30D, MIPOEKTOP, | CETEBOM JOCTYH K pecypcam,
yueOHas ayIuToOpus Ul | KOMIOIBIOTEP/HOYTOYK. B vactHoctn C++ u mp. c
MPOBEICHUS KypcoBoro | ObopynoBaHue: BO3MOXHOCTBIO
MPOEKTHPOBAHMS (BBIMOJIHEHHUS | KOMIIBIOTEPHAs TEXHUKA C | MHOTOTIOJIB30BATENbCKOM
KypcoBbIX pabot) (ayn. 101- | Berxomom B HTEpHET, JOCTYIIOM B | paboTHI, BUPTyaJIbHAsS
107). 3NIEKTPOHHYI0 HH(popMannonHo- | mammHa*, OC Astra Linux
00pa3zoBaTeNbHYIO CPEay

Hns  camocTosTeNnbHOW  pabOThl  OOYYAIOUIMXCS  MPEAyCMOTPEHBl  MOMEIICHUS,
YKOMITJIEKTOBAaHHBIE CIICIIUATU3UPOBAHHON MeOEeIbI0, OCHALIICHHbIE KOMITBIOTEPHOI TEXHUKOI ¢
BO3MOKHOCTBIO MOAKIIIOYEHHS K ceTH «MHTepHeT» U obecnedueHrueM JOCTyIa B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaumMmeHoBaHuIE TOMENIEHUNI OcHaIIEHHOCTh ITOMEIEHUI TS [TepeueHb TUIEH3UOHHOTO
JUTSL CAMOCTOSITEITLHON Pa0OTHhI CaMOCTOSITEITLHOU PabOTHI MPOrpaMMHOT0 00eCTIeUeHUs
oOyJaronuxcs oOyJaronuxcs
ITomemienue st | MebGens: yueOHast MmeOenb Hoctym K TeYaTHBIM U
CaMOCTOSITEILHON paboThI AIIEKTPOHHBIM

Kommnekr crnenunanu3upoBaHHOM

HHPOPMAITMOHHBIM pecypcaM
MeOenH: KOMITBIOTEPHBIE CTOJIBI

oOyyaromuxcsi (YMTaTbHBIN 3a7
Hayunoit 6u0nnorexn)

Ob6opynoBaHue:  KOMIBIOTEpHAs
TEXHHKAa C TMOIKIIOUYEHHEM K
UHPOPMALTUOHHO-

KOMMYHHKalHOHHON ceTn




((I/IHTepHeT» u JOCTyIIOM B

SJIEKTPOHHYIO  MH()OPMAIIMOHHO-
00pa3zoBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHu3aliH,

BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opymoBaHue, O0CCIICUNBAIOIICE

JOCTYH K  CETH  HMHTEPHET
(mpoBoHOE COCTUHCHUE u
OeCIpOBOJIHOE  COCJMHEHHUE IO

texHonorun Wi-Fi)

ITomemnienue st | MebGens: yueOHas MmeOenb CucreMnl
CaMOCTOSITEIbHOM paboThI _ | mporpaMMupoBaHus Ha
Kommnexr cneunann3npoBaHHOU
oOyyaromuxcs (aya. 146) s3plkax  C++ wm mp. ¢
MeOeH: KOMITBIOTEPHBIE CTOJIBI

BO3MOXHOCTBIO

Ob6opynoBanue:  KOMIbIOTepHas | MHOTOIIOJIB30BATCIECKOU
TEXHHKa C MOAKTIOYeHHeM K | PAaOOTBL, BHUpTyajbHad
HH(OPMAIHOHHO- mammHa*, OC Astra Linux
KOMMYHHKalHOHHON ceTn

«HTepHeT» W AOCTYIOM B

SJIEKTPOHHYIO  MH(OPMAIIMOHHO-

00pa3zoBaTeNbHYIO cpeny

00pa3oBaTeNbHON  OpraHu3aliH,

BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opyoBaHue, OOCCIICUNBAIOIICE

JOCTYI K  CETH  HMHTEpPHET
(mpoBoHOE COCTUHCHUC u
OECIpOBOJIHOE  COCJMHEHHUE IO

texHonorun Wi-Fi)

*BupTyasibHble MAIlIMHBI B 00J1aKe NPEOCTABIISCTCS HHAYCTpUAIbHBIM mapTHepoM [TAO
«COepOaHK»:

Kon-Bo En.
Ne IIponyxr ITapameTpsl IpoyKTa Kon-Bo KoH(Hrypaiuil  u3M.
Bupryanpnas mamnza 10%
vCPU 2 vCPU 4 RAM : 60 Hir
OC Ubuntu 22.04 1 T
1 Buptyanbnas
MaIllrHa Cucremusbii quck SSD 1 It
10 I'6
Apenpna myoamyHoro IP 1 T

JlonosHUTE IbHBIC 00JIauHBIC PECYPCHI MPEAOCTABISIOTCS TEXHOJIOTHICCKUM TTAPTHEPOM
Yandex Cloud.



