degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CprKTypa " aJITOPUTMEI sd/ipa OHepaL[I/IOHHOﬁ CHCTCMbI
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOPMATHKH 1 BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: M.A. AGnakaroB, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HHPOPMATUKK U BRIYUCTUTENbHON TexHuku 18.05.2020



AHHOTANMA

Kypc "Crpykrypa W anropuTmbl spa OINEpPalMOHHOM CHUCTEMBI" MpegHa3HadeH AJisl W3YyYEHUS] OCHOBHBIX
CTPYKTYp W @JITOPUTMOB siipa COBPEMEHHOM OIEpallMOHHbIN CUCTEMBbI. M3ydyeHue npoucxoaur Ha mpumepe
sapa OC Linux. CTygeHTHl HM3ydalOT Takde MEXaHH3MBbI sipa KakK YIpPaBJICHHE OINEPaTUBHOM MaMSThIO,
MHOT'03a/Ia4Hblii peKUM palboThl, AJITOPUTMBI IIIAHUPOBAHUS IIPOIECCOB, OOBEKTHO-OPHEHTHPOBAHHYIO
MOJEJIb YCTPOMCTB M JApaiiBepoB, MOICUCTEMY BBOIa-BbIBOAa. Kypc mpoxogut B ¢dopmare JEKIHMOHHBIX
3aHATHH. [[ng ycremHoro mpoxoXKIeHHs AAHHOTO Kypca HEoOXOAMMO IOCELIEHHE M KOHCIEKTHPOBAHUE
JEKIU W CBOEBPEMEHHOE BBIIIOJIHEHHWE NPAKTUUYECKHX paldoT, a Takke caMOCTOsTelbHas pabora c
JOTIOJIHUTEILHOM JINTEPATYPOH.

1. lean u 3apa4n

Henp AucoMnInHBI
Lenp Kypca - O3HaKOMHTBH CIyLIaTeled €O CTPYKTYpOHl M alropuTMaMu siapa COBPEMEHHON
onepannonHoit cucrembl (OC), W3ydeHHE MPOUCXOAUT HA TpUMEpe pealm3anuu sapa Linux.
PaccmarpuBarorcss Takue 0a30Bble MEXaHM3MbI SApa Kak YIPABICHUS OIEPATUBHOW TaMSThIO,
OpraHM3alsl MHOT033aJaq4HOTO peKUMa paboThl, aJrOPUTMBI IUIAHMPOBAHMS TPOIECCOB, MOACHCTEMA
BBOJIA-BBIBOJIa, ~ OpraHM3alusi  IJIAHUPOBAaHUS B IOACHCTEME  OJOYHBIX  YCTPOMCTB,
00BEKTHO-OpPUEHTHPOBAHHAS MOJIENIb YCTPOUCTB U JIpaliBEPOB.

3agaun AU COMIIHHBI
* (opMHpPOBaHUE CHCTEMHOTO BOCIIPUATHUSL YCTPOHCTBA Apa COBPEMEHHOM ONEpallHOHHON CHCTEMBI U
MIOHUMAaHUsI OCHOBHBIX HOZICUCTEM Si/ipa, UX 0a30BBIX CTPYKTYp, HHTEP(HEHCOB U alNrOpuTMOB, a TAKKe
0COOCHHOCTEW POrpaMMHOI pealin3aluy.

° OCBOCHUC CTyACHTAMH 0a30BBIX NPUHIHWIIOB OpraHu3annuun BSHHMOHCﬁCTBHﬂ OHCPaHHOHHOﬁ
CHUCTEMBI C ITOJIL30BATCJIEM U allllapaTHbIM obecrieueHHEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n
MOCTAaBJICHHBIX 3a7a4
OIIK-2 Cnocoben ucnonb3oBarh copemernbie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE

WH(POPMAIMOHHBIE TEXHOIOTUH U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

BBIYMCIIMTEIIbHYIO TEXHUKY M CEpBUCHI ceTH MHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATSIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.3 Bnageetr meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(HayYHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIIAH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

JACATCIIBHOCTHU

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- CocraB W Ha3zHaueHHe OCHOBHBIX moxacuctem siapa OC Linux: momcucreMa BBOJAa BBIBOAA,
BUPTYyaJIbHasI IAMSITh, IPOLECCHI U IMJIAHUPOBIIHK.
- OCHOBHBIE IPUHIIMIBI OPTAaHU3AIINH TPOIIECCOB U TTOTOKOB B spe OC Linux.
- llpuanume opraruzamuu DDM (device-driver model) monenw sinpa, ycrporictBo untepderica sysfs u
nonsrtue kobject.
- OCHOBHBIE ANTOPUTMBI TUIAHUPOBAHMSI MPOLECCOB M HUX XaPaKTEPUCTHKH, OCHOBHBIE 0COOEHHOCTH
paboter OC B pexkuMe peaibHOTO BPEMEHH.
- VYcrpoiictBo wuHTepdeiica CHCTEMHBIX BBI30BOB, IIOHMMAaTh OPraHU3alUI0 B3aMMOJCHCTBUA
MoJIb30BaTeNbCKuX mporpamm ¢ aapom OC yepe3 ABI.
- YerpoiicTBo BupTyansHOU (aitnoBoit cucremsl VES u daiinoBoro unrepdeiica Unix.
- OCHOBHBIC aNTOPUTMBI IUIAHUPOBAHMS TUCKOBBIX OINEpanuii OJOYHOW MOACUCTEMBI, HX
XapaKTEepUCTUKH, 0COOCHHOCTH U 00JacTh IPUMEHEHHS.
- [lpuHnmne! opranu3anuu (HailyioBbIX CUCTEM, OCHOBHBIC BU/Ibl COBPEMEHHBIX (DAalJIOBBIX CHCTEM.
- OCHOBBI BHYTPEHHET'0 YCTPOMCTBA COBPEMEHHBIX (hailyioBbIX cucTeM ext3, extd, btrfs
- IlpuHuunel opraHu3aluy BUPTYyaJIbHOW NaMSTH, CTpaHW4YHas Moaenb. llomnepkka BUPTyalbHOU
naMmsTu co ctoponsl LITY.
- OcoOeHHOCTH WHUIMANU3aK 00opynoBaHus MarepuHckod muarkl w3 sapa OC Linux s
BCTPAaNBAEMBIX CHCTEM.
- OcHOBHBIE BU/Ibl BUPTYaJU3alMM: TUIIEPBU30PHI 1-ro U 2-10 TUIIOB, BUPTyalu3alys Ha ypoBHE sapa
OC.
- [Tonnmath ocHOBHEIE KoHIenIH ocTpoeHnss UNUX-1moo0HbIX OTepaliHOHHBIX CUCTEM.

YMETh!
- IIporpaMmupoBarsk MpOCTEHIIMN MOIYJb SApa, OPraHU3YOLIUN B3aUMOIEHUCTBUE C IOJI30BATEIEM
yepes (aiuioBbIii HHTEpEIC.
- IIporpaMMupoBaTh 10J1b30BaTEIbCKOE IPUIOKEHNE B3aUMOACHCTBYIOILIHUE C SIIPOM YEPE3 CUCTEMHBIE
BBI3OBHI open, read, write, ioctl.
- [IpousBonuTh KOHGUTypHpoBaHHA sAApa Linux 1 ero KOMNWIALUIO 110/ 3aJaHHbIE TPEOOBAHUSL.
- [IporpamMmmMupoBaTe TECTOBBIE HATPY3KU Ha Pa3IUYHbBIC MTOICUCTEMBI 1pa.
- Ilpou3BomuTh TECTUPOBAHUS pPA3JIMYHBIX MOACUTEM sjpa (BHpTyaJbHas MaMsATh, IOJICHCTEMA
OJIOYHOTO BBOJA-BBIBOZAA, CETEBOM CTEK) KaK € MOMOILIBIO IITaTHBIX cpenctB OC, Tak U ¢ MOMOIIBIO
CaMOCTOSTEJIBHO pa3pabOTaHHBIX TECTOB.
- Mcnonb3oBarh cpeacTBa pa3paboTku (vim, ctags, cscope, git, IDE) mia caMocTosTensHOrO H3y4eHus
koza sapa OC Linux.

BJIaJIETh:

Texnonoruelt pazpaborku siapa moayneit sapa OC Linux.

Texnonorueit kpocc-xkommusuimu siapa OC Linux mox pa3nuyHble anmaparHble miaT(GopMbl.
CraHIapTHBIMU CPEICTBAMHU TECTHPOBAHMS M aHaiIM3a mpousBoauTenbHOCTH sapa OC: unixbench,
LTP, fio, pktgen, iperf, top, iotop, vmstats.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
MHOronoToYHsIN u ACUHXPOHHBIN
| pexxum pabotel  smpa OC. Ilponeccst, 6 )
MOTOKH, MIPEPBIBAHUS 1 HCKITIOUUTEIIbHBIC
cutryauuu . CHHXpOHM3aLUs
®dainossie CHCTEMBI, OitouHas
2 rnoacucreMa BBOma-BeiBOga . CHCTEMBI 8 4
XPpaHEHUs JaHHbIX
3 BupryansHas namsaTh 6 3
4 [Toncucrema npatiBepoB u device driver ] 4
model
5 Buptyanu3zaius u 00na4HbIe TEXHOIOTHH 2
Nroro yacos 30 15
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.en.
4.2. CopaepxaHne TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. MHOTOMOTOYHBIA ¥ aCHHXPOHHBIN pexxuM pabotel siapa OC. Ilporiecchl, MOTOKH, MPEPhIBAaHUS U
UCKJIIOUUTENbHbIE cuTyaluuy . CHHXpOHU3aLUs

1. Bsenmenue. Uctopust paszsutust OC. Pazmuunpie Buasl OC, X OCOOCHHOCTH 3aBHCSINHE OT
00JIACTH TPUMEHEHHUSI.

2. Ilpomeccsl, ageckpunrop Impouecca - CTpyKTypa task struct, cocTosiHMsS mpolecca U €ro
*Ku3HeHHbIM 1Ky, CuctemHble BbI30oBbI fork m exec, nepeBo mpoueccoB. [Ipomeccel 1 MOTOKH,
CHCTEMHBIN BBI30B clone, copy-on-write.

3. MmHoronorounass o0paborka B sape Linux, mnpobnema cuHXpoHU3anuu. [IpUMUTHBEI
CUHXPOHHM3AallMM, W WX ammaparHas noxanepxka (cmpxchg). B3anMoO1akMpoBKM W TYHMUKOBBIC
CHUTYaIH, COCTOSIHUE TOHKH.

4. MHoro3afa4Hblii pexuM paboThl M pa3AeiieHHe BPEMEHH, NPOOJeMbl MHOT03aJAa4HOCTH.
Anroputmbl TutanupoBanus  O(1), CFS, BF-scheduler, mpoGnema 0anaHCHpPOBKH HarpysKH.
[InanupoBanue B pexxume peasnbHoro Bpemenu: FIFO u RR.

5. llpepbiBaHusI M HUCKIIOYUTENbHBIE cuTyauud. OOpaboTka mpepbiBaHus B sape Linux,
B3aMMOJCUCTBUE C KOHTPOJUIEPAMHU IPEPhIBAHUM.

2. DaiinoBble CUCTEMBI, OJIOYHAS MOJICUCTEMa BBOIa-BbIBOAA . CUCTEMbI XpaHEHHUSI JAHHBIX

1. Bupryanbnas ¢aiinoas cucrema - VES, aiinossiit nuatepdeiic u unix-way. OCHOBBIE CTPYKTYPBI
VES, nonstue daiina, qupexropun. CCbUIKHA U BUIBI CCHUIOK. ATpUOYTHI M IUCKPELIMOHHAS MOJEIb
JOCTyTIA.

2. bnounas cucrema BBoaa BeiBoAa. Ctpykrypsl buffer-head u bio, Oydepuzanus BBoga-BsIBOga U
IUCKOBBIM  kom1.  [lnmaHupoBaHMs BBOZA-BBIBOAA, OYEPEIb 3allPOCOB OCHOBHBIE AJTOPUTMBI
mianupoBanus: Linux Elevator, Deadline, Noop, CFQ, AS (anticipation heuristics).
AnpTepHaTHBHAs peanu3anus OmouHol moxcucteMbl — blk-mq. [Tpon3BogUTENHHOCTE TUCKOBOM
MOJICUCTEMBI.

3. QaiinoBkIe cUCTEMBI: proc, sys, debugfs, ext3/ext4, btrfs

4. Cospemennble cuctembl xpanenus nanubix (CX]I), software-defined CX/I. JluckoBel MaccuBHI,
texnonoruu RAID u Fiber Channel (FC). ZFS, Ceph




3. BupryanpHas namsaTh

1. BupryanbHasg mamsTh, cTpaHuuHass Mopenb. PU3HUECKHe M BUPTyalbHbIE aJpeca, TPAHCIALH
a/IpecoB U ammnaparHasi MoJAepKKa. AJIJIOKaTOphI MaMsATH B saape Linux.

2. Untepdeiic cuctemubix Bbe3oBOB. ABIL, ¢opmar ELF, pasmensemple OubanoTeku u
JUHAMHYECKUN 3arpy34uK.

4. Iloncucrema npaiiBepos u device driver model

Device-Driver Model (DDM) — 00beKTHO-OpUEHTHPOBAaHHAS MOJEIb OPraHU3aLUU IOACHUCTEMBI
YCTPOWCTB | JipaiiBepoB siapa linux. biouHble U CUMBOIILHBIE YCTPOWCTBA. 3arpyKacMble MOJYIIH.

Unrepeiic sysfs u kobject.
5. Bupryanuszanus 1 00J1a4HbIe TEXHOJIOTHH

Texnonorus BupTyanusauuu. [ unepsuzopsl 1-ro u 2-ro TUIIOB, BUpTyanu3anus Ha yposae siapa OC.
Cgroups, namespaces, koateiiHepsl LXC. O6naunbie TexHonmoruu Ha npumepe OpenStack.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. CoBpeMeHHbIE OTiepaluoHHbIe cucTeMbl [ TekcT] : [y4e6. mocobue s By3oB] / O. Tanenbaym ; [miep.
c aant. H. Bunpauackuii, A. JlamkeBuu | .— 3-e uzn. — CII6. : [Turep, 2015 .— 1120 ¢
2. Apxurtektypa komnbioTepa [Tekcr] : [yae0. mocooue st By30B] / 3. Tanenbaym, T. OctuH ; [mep. ¢
anrn. E. MarseeB] .— 6-¢ uzn. — CII6. : [Tutep, 2014 .— 816 ¢

JlomonHuTenpHAs IUTEpaTypa
1. S3weix porpammupoBanus C [Tekcr] : [yue6. mocodue mis By3os] / b. Kepuawuran, /I. Putunm ; miep. ¢
anrt. u pen. B. JI. BpogoBoro .— 2-e u3., nepepab. u gon. — M. : Bunbsimc, 2006,2007, 2009, 2010,

2012,2013,2015 .— 304 c.
2. CoBpeMeHHEIE omepanroHHbIe cucTeMsl [ Teker], [yue0. mocobue mis By3oB] /9. Tanenbaym, X. boc

; [mep. ¢ anrn.]. -CII6., [Tutep, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Linux Device Drivers 3rd edition, Jonathan Corbet, Alessandro Rubini, and Greg Kroah-Hartman,
https://lwn.net/Kernel/LDD3/

2. Understanding The Linux Virtual Memory Manager, Mel Gorman, 2007
https://www.kernel.org/doc/gorman/pdf/understand.pdf

3. Linux Kernel on-line documentation https://www.kernel.org/doc/html/latest/index.html

4. http://kernel.org

5. http://lwn.net

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust

U HH(OPMALMOHHBIX CIPABOYHBIX CHCTEeM (IPH HEOOX0AMMOCTH)

Ha nexnusx ucmnonb3yrorcsa MyJbTUMEIUHHBIE TEXHOJIOTHH, BKIIIOYAs I€MOHCTPAILIUIO MPE3CHTALIUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC U3YUCHUA TUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIiA, y4eOHOW W HAyYHOU JINTepaType);

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYIIBTALIUH.

Baxno ILO6I/ITLCH IOHHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALUAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrate wu3ydeHHs IUCIMIUINHBI
00yJarouics JTOIDKEH:

3HAThb:

«CTpyKTypa M QIrOpPUTMBl siipa OIEPAlMOHHOM CHUCTEMbI»




- CocraB u Ha3HaueHHe OCHOBHBIX mozacucreM siapa OC Linux: moacucremMa BBOJA BBIBOJA,
BUPTyaJIbHasl MAMATh, IPOLECCHI U IUTAHUPOBIIHK.

- OCHOBHBIE TPUHIIMITBI OPTaHU3ALUH MTPOIIECCOB U MOTOKOB B siipe OC Linux.

- [Tpunnumner opranmzanuu DDM (device-driver model) mozenu siapa, ycrpoiictBo untepdeiica sysfs u
nonsTue kobject.

- OCHOBHbIE QJITOPUTMBI IVITAHUPOBAHUS INPOIECCOB U MX XapaKTEPUCTHUKU, OCHOBHBIE OCOOCHHOCTH
pabotsr OC B pexxrMe peaibHOrO BpEMEHH.

- VYerpoiictBo uHTepdeiica CHCTEMHBIX BBI30BOB, IOHHUMATh OPTraHU3aIlUI0  B3aMMOJICHCTBHS
MOJI30BATENILCKUX nporpamm ¢ ssapom OC yepes ABIL

- YerpoiictBo BupTyanbHOU (aitnoBoii cucrembl VES u daiinosoro unrepdeiica Unix.

- OCHOBHBIC aITOPUTMBI IUTAHUPOBAHMS JUCKOBBIX OINEpalid  OJNOYHOW MOACHUCTEMBI, HX
XapaKTepUCTHKH, 0COOCHHOCTH U 00JacTh IPUMEHEHHS.

- [IpuHIMIEL Opranu3anun (HailyIoBbIX CUCTEM, OCHOBHBIE BH/Ibl COBPEMEHHBIX (DaHJIOBBIX CHCTEM.

- OCHOBBI BHYTPEHHETO YCTPOMCTBA COBPEMEHHBIX (haillIoBbIX cUcTeM ext3, ext4, btrfs

- IlpuHIMIBl OpraHW3alMy BHPTYaJIbHOW MaMSTH, CTpaHW4HAas Monenb. [lomiepikka BHPTyaIbHOU
naMmsTi co croponsl L{ITY.

- OcoOeHHOCTH WHULIMANU3aUuK 00opynoBaHMA MarepuHckod marel u3 sapa OC Linux s
BCTPaNBAEMBIX CHCTEM.

- OCHOBHBIC BH/IbI BUPTYaIM3allH: TUTICPBU30PHI 1-T0 ¥ 2-TO THUIIOB, BUPTyaIU3als Ha YPOBHE sIpa
OC.

- [lonumarp ocHoBHBIe KoHIEenMH ocTpoeHnss UNUX-1og00HBIX ONepaluoOHHBIX CHCTEM.

YMeETh:
- IIporpamMmupoBaTh MPOCTEHINNN MOIY/Ib AApa, OPraHU3YIOIINN B3aUMOACHCTBUE C MOJIb30BaTEICM
yepes (aiiioBbIii HHTEpEIiC.
- [IporpaMMHpOBaTh MOJIE30BATEIBCKOE MPUIIOKEHHE B3aUMOICHCTBYIONIHE C SIIPOM Yepe3 CUCTEMHBIC
BBI30BHI Open, read, write, ioctl.
- [Ipon3BoauTL KOHPUTYpUPOBaHHS A/pa Linux v ero KOMIUJISIIHIO MO 3a/IaHHBIC TPSOOBAHHUSL.
- [IporpamMmmMupoBaThs TECTOBbIC HATPY3KU Ha Pa3IMYHbBIE TOJICUCTEMBI S/Ipa.
- Ilpou3BomuTh TECTUPOBAHMS pPA3NUYHBIX MOJACUTEM sapa (BUPTyalibHAs MMaMATh, MOJCHCTEMA
OJIOYHOTO BBOJIA-BBIBOJIA, CETEBOM CTEK) KaK C MOMOIIBIO0 ITaTHBIX cpencTB OC, Tak U ¢ MOMOIIBIO
CaMOCTOSTEIILHO Pa3pabOTaHHBIX TECTOB.
- Mcnonb3oBarh cpescTBa pa3paboTku (vim, ctags, cscope, git, IDE) uisa caMocTosITensHOTO H3ydeHUs
kona sapa OC Linux.

BJIAJETh:
- Texnonoruei pazpadorku siapa moayiaeit sapa OC Linux.
- Texnonoruei kpocc-kommusutuu syipa OC Linux mof pa3nudHbIe anmaparHbie TaTQOpMEI.
- CrangapTHBIMH CpEICTBAMH TECTUPOBAHHS M aHANM3a mpom3BoauTenbHOCTH siapa OC: unixbench,
LTP, fio, pktgen, iperf, top, iotop, vmstats.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Monstue nmpoueccoB u motokoB B Linux. CtpykTypa task struct, »KH3HEHHBIH UK Mpoliecca.
Cucremusble BbI30BHI fork, exec, clone. [Ipunnnmn copy-on-write.

[TpuMuTHBEI cHHXpOHU3aIMH: spinlok, mutex.

cmpxchg - anmaparHas noxaep)Kka IPUMUTHBOB CHHXPOHHU3ALIUH.

[Mnaamposmmku spa linux - O(1), CFS, FIFO, RR

[IpepwiBanus B sape linux

Bupryansnas daiinosas cucrema VFS, nonsitue daiina u gupexropun
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Ccpuikn. ATprOyThI U TUCKPEIIMOHHAS MOJIEITb JIOCTYIIA.
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briouHas cucrema BBOJIa BbIBO/IA, AJITOPUTMBbI TUIAHMPOBAHHS OJIOUHBIX OTICPAIIHIA.
. QaiinoBbIe CUCTEMBI proc, sys, ext4, btrfs
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. BuptyanpHas naMsiTh, cTpaHUYHAsE MOJEIIb.
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. Anokaropsl namsTu B sape Linux.
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. MaTepdeiic cucTeMHBIX BBI30BOB.
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. [logcucrema npaiisepoB u device driver model

—_
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. Bupryanmuzanus. [logcucrema npaiisepos u device driver model



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAadH JU(PPepeHIMPOBAHHOTO 3auéTa B 7-OM CEMECTpE:

1. Tlomsatue mpouecca, Aeckpuntop mnpouecca. JKU3HEHHBIM LUK IpoLecca, JEPEBO MPOLECCOB,
cucTeMHbIe BbI30BHI fork n exec.

2. Toroku: pthread u kthread, cucremusIii BbI30B clone, copy-on-write.

3. TlpuMHUTHBBI CHHXpOHM3AIMH, W WX ammnaparHas momiepxka (cmpxchg). B3anmobOrnokupoBku u
TYITUKOBBIE CUTYallUH, COCTOSHHE TOHKH.

4. MHoro3amayHplii pexuM pabOTHl W paslelieHHe BpPEMEHH, MPOOIeMbl MHOT03aIa4HOCTH.
Anroputmel miaauposanus O(1), CFS, BF-scheduler, nmpo6nema 6anancupoBKH HArpy3KH.

5. IlnanupoBanwue B pexxume peaiabHoro Bpemenu: FIFO u RR.

6. [IpepriBanusi W UCKIIOUUTENbHBIE cuTyauuu. OOpaboTka mnpepeiBaHus B siape  Linux,
B3aUMOJICHICTBHE C KOHTpPOJUIEPAaMH HpepbIBaHUM. BepxXHAs M HIKHAS HOJOBHHBI 00paboTyMKa
MIpEPHIBAaHUM.

7. BupryanbHas ¢aiinosas cuctema. OcHOBHI cTpykTypbl VFS, nonsarue gaiina, mupexkropun. Ccbuiku
Y BUJBI CCBUIOK. ATpUOYTHI I JUCKPEIMOHHAS MOJIEIIb JOCTYIIA.

8. bmounast cucrema BBOma BhIBoza. Ctpykryphl buffer-head u bio, Oydepuszanms BBona-BbIBO/IA U
JIMCKOBBIN KOIII.

9. IlnanumpoBaHUS BBOAA-BBIBOAA, OYEPEIb 3alPOCOB OCHOBHBIC AJITOPUTMBI IIAHUPOBaHUS: Linux
Elevator, Deadline, Noop, CFQ, AS (anticipation heuristics).

10. AnbrepHatuBHas peanu3anus OnouHoi mojacucreMbl — blk-mq. [Tpou3BoguTensHOCTH JUCKOBON
MOICUCTEMBI.

11. daiinoBeie cuCTeMBI: proc, sys, debugfs, ext3/ext4, btrfs.

12. CoBpemennsie cuctembl xpanenus gaHHbIX (CX]I), software-defined CXJI. /luckoBble MaccuBHI,
texnonoruu RAID u Fiber Channel (FC). ZFS, Ceph.

13. BuptyanpHas namsrh, cTpaHuuyHas Mozeib. PuU3HUecKUe U BUPTyalbHbIE ajpeca, TPaHCIALUS
aJpecoB W annapaTHas MOAJEpKKa.

14. Annokaropsl namsita B sigpe Linux — SLUB u Buddy.
15. UnTepdetic cucremusix Bo30BoB. ABI, mporpammHoe coramenue.

16. @®opmar ELF, pasgensemble OuOnMMoTekM © AWHAMUYECKHMN 3arpy3uuk. Crarndeckas u
JUHAMUYecKasl IMHKOBKA.

17. Device-Driver Model (DDM) — 00beKTHO-OpUEHTHPOBAaHHAs MOJENIb OPraHU3alMHU HOACHUCTEMBI
YCTpOWCTB U JpaiiBepoB sipa Linux. biodHble W CHMBONBHBIE YCTPOWCTBA, LIMHBI, aJlalTephl,
KOHEYHBIE yCTPOUCTBA.

18. 3arpyxaembie Mmonynu. Mutepdetic sysfs u kobject. BzaumozeiictBue uepes Qaiinosslii uuTepdeiic,
CHCTEMHBIN BBI30B ioctl.

19. Texnomorusa BupTyanuzauuu. [ umepBu3opsl 1-ro U 2-ro THUIOB, BUPTyalU3alys Ha YPOBHE sapa

OC.
20. Cgroups, namespaces, koHTeiHepsl LXC.
21. OGnaunsie TexHONOrHK Ha mpumepe OpenStack.

burer 1.

1. Tlomsatue mpouecca, Aeckpuntop mnpouecca. JKU3HEHHBIM LHKI IpoLecca, JEPEBO IMPOLECCOB,
cucTeMHble BbI30BHI fork n exec.

2. O6naunbie TexHonoruu Ha nmpumepe OpenStack.

buner 2.
1. Tlortoku: pthread u kthread, cuctemHslit BEI30B clone, copy-on-write.
2. Cgroups, namespaces, koHTeitHepsl LXC.

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.



Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBUIEMY CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO H TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AOITYCKACcT B OTBETC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3Iy B CTAHJAPTHON CUTYyallnH.

OmeHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OreHKka HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJIOBIETBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMECT HABBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH QopMme.

[lpu mpoBemenun 3adera oOydaromemycs npenocraBisercs 20 MHHYT Ha MOArOTOBKY. Ompoc
o0ydJaromerocst mpoBoauTcs B TedeHne 40 MUHYT.

Bo Bpems mnpoBenenus anddepeHUIHpOBaHHOTO 3adeTra OOydalolIMecss MOrYT IIOJb30BaThCS
[IPOrpaMMOM IUCLUILIUHBI.



