degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH
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0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA
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KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4
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AHHOTANMA
B pamkax maHHOrO Kypca CTYACHTBHI IONydYaT 3HAHHWS W HaBBIKA TOCTPOCHHS M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX OIEPAIMOHHBIX CHUCTEM. ByayT paccMOTpeHBI OOIIME KOHIEMIIUU MOCTPOSHUS CHCTEM Ha
npuMepe Unix, mpoOnembl ux 0€30MacHOCTH, MPOIECcChl W TPOUEAYphl TUIAHUPOBAHUS B ONEPAITHOHHBIX
cuctemax. bymeT paccMOTpeH psii BaXKHBIX ToACUCTeM: (haiijioBas CHCTeMa, CHCTEMa YIIPaBICHUS
BBOZIOM-BBIBOZIOM, CHCTEMa yIpaBleHUs mamATblo. OOywaromniyecss mOAydaT MPEACTABICHUE U  OIBIT
MapaJuIeIbHOTO POTPaMMHUPOBaHHUS, PA0OTHI C pa3IesieMON MaMSTHIO.

1. leau u 3apauun

eap AUCUMNIMHBI

- OCBOCHHE CTYJCHTAaMHM 3HAHUH B 00JAaCTH NOCTPOCHUS M (PYHKIMOHUPOBAHUS COBPEMEHHBIX
OTIEPALIMOHHBIX CHCTEM W B OOJNACTH Pa3pabOTKM COBPEMEHHBIX MNPWIOKEHHH. OCMBICICHHOE
[IPUMEHEHHE [IOJYyYEHHbIX 3HAaHUM [IpYU N3yUEHUU JPYTUX JUCLHUIUIMH.

3agaun AUCHMIIHHBI
- (opMupoBaHHE TOHUMAHHSI IPOLIECCOB, MPOUCXOAALINX B BEIYUCINUTEILHONW CUCTEME IIPU 3aITyCKe U
paboTe mporpaMM M HPOTPaMMHBIX CHCTEM, IPUHIMIIOB KOPPEKTHOHN mepenadn WHPOPMAIMU MEXKIY
HUMH U UX B3aUMHOW CHHXPOHHU3AIUH;
- o0y4deHHE CTYIEHTOB METOAAaM CO3[aHHs KOPPEKTHO pPalOTAIOMIMX W B3aHMMOIACHCTBYIOIINX
[IPOrpaMM € IIOMOIIbIO CUCTEMHBIX BBI30BOB OIIEPALIMOHHBIX CUCTEM;
- (opmupoBaHue CrOCOOHOCTH MPOU3BOAUTENILHO HCIONB30BaTh COBPEMEHHBIEC BBIUYHCIHUTEIbHBIC
CUCTEMBI IIPY U3YUEHUH IPYTUX AUCLUUIUIMH U IPU BHIIOJIHEHUH UCCIEIOBAHUN CTYICHTaMU B paMKax
BBIITYCKHBIX paboT Ha cTereHb OakaiaBpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTABICHHON
MIPUMEHATh CHCTEMHBIHN MOAXOA [UISl pELIEHHsT  |3aadu

[IOCTABJICHHBIX 3a7a4

YK-4 Crioco0GeH oCyecTBISATh JCIOBYIO YK-4.2 Ucnoneiyet COBPEMEHHBIE
KOMMYHHKALUIO B YCTHOH M MMCBMEHHOM UH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIE cpeacTBa JUTS
¢dbopmMax Ha TOCYJapCTBEHHOM SI3bIKE KOMMYHHKALUH

Poccutiickoii ®enepanyu 1 THOCTPAaHHOM(BIX )

sI3bIKE(ax)

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpaduuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOMN)
(ryOnTIKanuy, TPOEKTHI) JEATEIIFHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-3 Cnocoben ¢popmanuzoBars u [1K-3.2 Bnaneer meronamu U npuemMamu (GopMaan3alu U
QJITOPUTMU3UPOBATH TOCTABJICHHYIO 3a/1a4y, JITOPUTMU3AINHN 337124

HAaIMCcarh MPOrPaMMHBIN KO/ C UCTIOIb30BaHHEM
SI3BIKOB TIPOIPAMMHPOBAHUSI, ODOPMHTH KO B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
TpeOOBaHUAMU

[IK-6 Criocoben npuobperats u ucrionib3oBats [[1IK-6.2  CrmocobeH  MOAEpHU3UPOBATH  OPTaHU3AIUIO
OpraHW3aIMOHHO-YTIPABICHYECKUE HABBLIKKM B |paboyero mporecca € y4eTOM COBPEMEHHBIX METOJHK,
podeCCHOHANTLHON U COTIMATEHON HETaTUBHOTO OIBITa U 0COOEHHOCTEH IMOCTaBICHHBIX 3a1a4

JeSITeTbHOCTU




IMK-7 Crioco0eH cocTaBIsATh © KOHTPOJIUPOBATh
IJTaH BBIMOJIHAEMON PabOThI, TNIAHUPOBATH
HEOOXOUMBIE JIJIs1 BBITOTHEHHS PabOThI
PECYPCHI, OIICHUBATH PE3yNIBTaThl COOCTBEHHOMN
paboThI

[IK-7.2 BrnageeT coBpeMEHHBIMH METOJUKAMU U HaBBIKAMHU
paboThl ¢ IpOrpaMMHBIM 00ECIIEYCHHEM TI0 OTCIICKHBAHUIO
CPOKOB BBITIOJTHEHUS IJ1aHa paOOThI KOJIIEKTUBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

- UCTOPUIO SBOJIONUHN BBIYHUCIUTCIBHBIX CUCTEM, OCHOBHBIC (bYHKI_II/II/I, BBITTOJIHACMBIC COBPECMCHHBIMU
OIepallMOHHBIMU CUCTEMAaMU, IIPUHIUIIBI KX BHYTPECHHEIO ITOCTPOCHUAA,

- KOHIICTILIUTIO TPOLECCOB B OIICPALIMOHHBIX CUCTCMAX;

- OCHOBHBIC 2JITOPUTMBI INTAHUPOBAHUA IPOLIECCOB;

- JJIOTHYCCKHUEC OCHOBBI BSaHMO,E[efICTBHH OponECCCOB;

- KOHIICIIIMIO HUTEH UCIIOJHEHUS U UX OTIWYHUE OT OOBIYHBIX IIpo1ECCOB;

- HOpOrpaMMHBIC aJITOPUTMBI OpTraHU3alluA B3aI/IMOI[GI7ICTBI/I$I OponeCCoOB M NPCABABIACMBIC K HUM

TpeboBaHMS;

- OCHOBHBIE MEXaHU3MbI CHHXPOHHU3AIIMHU B ONEPAL[MOHHBIX CUCTEMAX;
- OpraHM3allyIo YIPaBJIEHUS ONEPATUBHOMN MaMAThIO UCIIOJIB3YIOIIUECS IIPU 3TOM aJITOPUTMBI;

- OCHOBHbIE IIPUHLIMIIBI yTIpaBiieHUs (aiIOBBIMU CUCTEMAaMHU;

- OpraHM3aLUI0 YIPABJICHUS YCTPONCTBAMM BBOJA-BBIBOJA HAa YpPOBHE KaK TEXHUUYECKOIO, TaK H
MPOrpaMMHOT0 obecIieueH s, OCHOBHbIE (DYHKIIMU HOACHUCTEMBI BBOAA-BBIBOAA;

- TIPUHIMIBI CETEBOTO B3aMMOJCHCTBHS BBIYMCIUTEIBHBIX CHCTEM M MOCTPOCHHS PalbOThl CETEBBIX

JacTen OMNCPpalMOHHBIX CUCTCM;,

- OCHOBHbIE IIPOOJIEMBbI 0€301TaCHOCTH ONEPAIIMOHHBIX CUCTEM M HOAXO/bI K UX PELICHUIO.
- UJCOJIOTHI0 00BEKTHO-OPUEHTHPOBAHHOTO TIOAX0/A;

- IPUHLIUIIBI IPOTPAaMMUPOBAHUS CTPYKTYP JNaHHBIX JUIsl COBPEMEHHBIX IIPOIpamMM;

- TUIIOBBIE PELICHHUS, IPUMEHIEMBIE U CO3AAHMSI IPOTrpaMM.

YMETB:

- IIOJIb30BATHCS] KOMaHJaMH KOMaH/IHOTO HHTEPIPETaTopa OrepalnoHHON cucTeMsl Linux;
- IOpOXJaTb HOBBIE IIPOLECCHI, 3allyCKaTb HOBbIE IPOrpaMMbl U IPABWIBHO 3aBEpIlaTh UX

(YHKLIMOHUPOBAHUE;

- IOPOXKIATh HOBbIE HUTH MCIIOJIHEHHS U MPaBUIIBHO 3aBEpLIaTh UX (YHKIIMOHHUPOBAHHE;
- OpraHM30BBIBaTh B3aMMOACMCTBHE IPOLECCOB 4Yepe3 IOTOKOBBIE CPEACTBA CBS3HU, Pa3leiIIeMYO

MaMsTh U 04epeid COOOIICHUH;

- ACNOJIB30BaTh ceMaOphl U CUTHAIIBI IS CHHXPOHU3ALUH PabO0ThI MPOLECCOB U HUTEH UCIIOIHEHMS;
- ACTIOJIH30BAaTh CUCTEMHBIE BBI3OBBI JJIs1 pa0OTHI ¢ PaiiyIoBOI CHCTEMON;

- pa3pabarbIBaTh NPOTPAMMBI Il CETEBOTO B3aUMOACHCTBHSL.

- IPUMEHATH 00BEKTHO-OPUEHTUPOBAHHBIN TOIXOA U1l HAIMCAHUS IIPOTPaMM;

- CO3aBaTb Oe3omacHeIe nporpamMmmai;

- UCII0JIb30BAaTh COBPEMCHHBIC CPEACTBA AJId HAllMCAaHUA U OTJIaJKU IIPpOrpaMM.

BJIAJIETD:

- HaBBIKAMHM UCTIOJIb30BAaHMS KOMAH KOMaHJHOTO HHTEPIIPETaTopa B ONepaliioHHON cucteme Linux;
- HABBIKAMM HAIIMCAaHUS W OTIAJKH INPOTPaMM, MOPOXKIAIOIIMX HECKOJIBKO MPOLECCOB WJIM HUTEH

HCIIOJTHCHUA,

- HaBblKaMMU HAIIUCAHUA W OTIAAKKA HTpOorpaMM, HCIOJIB3YIOIMIUX CHUCTCMHBIC BbI3OBbBI JIA

B3aMMOJICICTBUS JIOKAJIbHBIX MPOIIECCOB;

- HaBBIKAMH HANHMCaHHWS W OTIAJAKH MPOTPaMM, HCIOJIB3YIOIIMX CHCTEMHBIC BBI3OBBI ISl pabOTHI C
(aiiIOBBIMU CUCTEMaMH M yCTPOWCTBAMHU BBOJIa-BBIBO/IA;

- HaBBIKAMH HAITUCAHUS M OTJIAJIKA CETEBBIX MPUIIOKCHUH;

- CpPeJICTBAMH UCTIONB30BaHUS CTaHAAPTHBIX OMOINOTEK.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Beenenne 4 7
2 Konrponbnas paborta 1 4 7
3 Kontponbnas pabora 2 2 7
4 Kooneparus npoueccon 20 14
5 [Ipobnembr Oe3omacHocTH 5 7
OTIEPAIlMOHHBIX CUCTEM
6 [Ipoueccsl u WX MNIAaHUPOBAHUE B ] 7
OTIEPAITMOHHON CHUCTEME
7 Cetu 1 ceTeBbIC ONEPANMOHHBIC CUCTEMBI 4 7
8 Cucrema ynpaBiieHUS] BBOAOM BBIBOJOM 8 7
9 VYipasieHne NaMsAThHIO 4 7
10 DaiI0BbIE CUCTEMBI 4 5
Hroro yacos 60 75
[TonroToBka K 3K3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeliam)
Cemectp: 3 (Ocennuii)
1. Beenenue
Hemn wu 3amaum kypca. lloHaTne o BBIYMCIUTENHHOM KOMITIEKce. CHUCTEMHOE MPOTrpaMMHOE

obecrieueHHe U ONepalMoOHHBIE cUCTeMBbl. Kparkasi CTOpPHS IBONIOLUUH BBIYMCIUTENBHBIX CHCTEM.
Bsaumnoe Biusinue software u hardware. ABTOHOMHBIE, CETEBBIE U PACIPEICICHHBIEC ONICpallHOHHbIE
cucrembl. Kitaccudukariyst aBTOHOMHBIX OTIEPALMOHHBIX CHCTEM IO MX Ha3HAYCHHUIO U CTPYKTYpeE.
3unakoMcTBO ¢ oneparnuonHoi cuctemoit UNIX. CucremHble BbI30BEI M Oubnuoreka libe. [Monsrus
login u password. Ymporerroe ycrpoiictBo ¢aiinoBoii cucremsl B UNIX. [lomHbie nMeHa (haiiios.
Texymas nupektopuss. OTHOocHUTeNnbHBIE MMeHa (GaiioB. JloMamiHAsS IUPEKTOPHs IOJIb30BATEIS.
Komanpma man — yHuBepcanbublil cipaBounuk. Komanaet cd u ls. IlepeHanpasnenue craHaapTHOTO
BBOJIa U CTaHIapTHOTO BbIBoAA. [Ipocreiimue koman el paboThl ¢ daitnamu — cat, cp, mkdir, mv, rm.
[Tabmonsr mmen aiino. Ilomp3oBarens u rpynma. Cuctemubie Bb3oBbI getuid() u getgid().
Komanner chown u chgrp. [IpaBa nmoctyna x perymsipHoMy daiiny u xk qupexkropun. Komanaa chmod.
Macka cosganus ¢ainoB. Komanpma umask. PemaktupoBanue ¢(aiiaoB, KOMOWISALIUS M 3aIlyCK
[Iporpamm.

2. Konrponbhas padora 1
[IpoBenenne KOHTPOIBHOH paboTHI 1
3. KonTponbkHas padota 2
[IpoBenenne KOHTPOIBLHON pabOTHI 2

4. Koomneparus nporeccon



B3aumoneiicTBylonme 1 HeE3aBHCHMBIE IpoIecchl. Kareropuu cpeincTB CBS3U. YCTAaHOBICHHE H
3aBepiueHue cBsizu. [Ipsimast u kocBeHHas anpecauns. MHdopmaoHHasi BaJIEeHTHOCTh MPOLIECCOB U
cpeAcTB KoMMyHuKanuu. CHMIUIEKCHAs, IyIJIEKCHAas W IOJIyAyIUIeKCcHas cBs3b. [loToku BBOza
BbIBOZa u coobOmenus. bydepuzanus manneix. Hagexxnocts oOmena wuHdopmauueii. Hwutn
WCIIONHEHUSI U WX OTIW4YME OT mpoieccoB. Interleaving, race condition ¥ B3aWMOMCKITIOUCHUSI.
VYenosus bepHcraiiHa. IloHATHe kpuTHYecKOoW ceknMu mnponecca. [IporpaMmHbie alrOpUTMBI
OpraHM3alKi B3aUMOJEHCTBUS TPOIECCOB M TpenbsiBisieMble K HUM TpeOoBanus. Cemadopsl,
MOHHTOPBI XOpa U COOOIIEHHUS.

[MonsaTne moToka BBOjma-BbIBOZIa B omepamuoHHoN cucreme UNIX. PabGora ¢ daiinamu dyepes
CHCTEMHBIC BBI30BBI M 4epe3 (QYHKIHMHM CTaHIApTHOH OnbOnamoreku. DalloBBIA AECKPHUIITOP.
HacnenoBanue ¢aiiioBeIX ASCKPUINITOPOB MpU cUCTeMHBIX BbIzoBax fork() m exec(). CucremHbie
BbI30BHI open(), read(), write(), close(). FIFO u pipe. Cuctemuslie Be30BbI pipe(), mknod(), hyHkums
mkfifo(). OcoGeHHOCTH CHCTEMHBIX TOTOKOBBIX BBI30BOB Ipu padore ¢ FIFO u pipe. [Ipenmymecta
u Hepoctarku noTokoBoro oomena naHueiMH. [PC B UNIX. IlpoctpanctBo mmeH. Anpecauus B
System V IPC. ®@yuknus ftok(). Heckpuntopsl System V IPC. Paznensemas namsth. CucTeMHBIE
Bb130BBI shmget(), shmat(), shmdt(), shmetl(). Komannet ipcs u ipcrm. Hutb ucnonnenus (thread) B
UNIX, ee unentudukarop. O@ynkuus pthread self(). Cozmanve u 3aBepiieHue HUTH WUCTIOJHEHUSI.
Oynkuuu pthread create(), pthread exit(), pthread_join(). Cemadopst B UNIX. Otnuuue oneparuii
Hax UNIX cemadopamu ot kimaccuveckunx omnepanuii. CucteMHbIe BBI3OBBI semget(), semop(),
semctl(). Tlorstue o POSIX cemadopax. Ouepenu coobmenuit B UNIX. CucreMHbIe BBI30OBBI
msgget(), msgsnd(), msgrcv(), msgetl(). TlonsiTHe MyNTBTHILIEKCUPOBaHUS. MyIBTUIUIEKCUPOBAHHE
coobmennii. Mogenbs B3aMMOIEHCTBHS MPOLIECCOB KiIMEHT—cepBep. HepaBHONpaBHOCTh KIIMEHTa U
cepBepa.

5. Ilpo6neMbl 6€30MacHOCTH OTIEPAIIMOHHBIX CUCTEM

Krnaccudukamus yrpo3. @opmanuszanus moaxoaa kK odecriedeHr0 HHPOpMAnOHHONH 0e301acHOCTH.
Knaccer 6e3onacHoctu. [lonutuka 6e3onacHoctu. Kpunrorpadus kak ogHa n3 6a30BBIX TEXHOIOTHN
oeszomacHoctn OC. IlludppoBaHne ¢ CUMMETPHYHBIMH M aCCHMETPUYHBIMHU Kirodamu. [IpaBuio
Kupxroga. Anroputm RSA. Unentudukanus u ayrentudukanus. [laponu, ya3BUMOCTb Mapoiei.
Asropu3anus. Pasrpanndenue noctyna k oobekram OC. JlomeHsl Oe30macHOCTH. Marpuia J0CTyma.
HenomycTuMOCTh MOBTOPHOTO HCIIOJNB30BaHHS OOBEKTOB. AYAMT, y4YET HCIOJIB30BAHUS CHUCTEMBI
3aIIHTHI.

6. Hpoueccm " UX IIJIAHUPOBAHUC B OHGpaL{HOHHOﬁ CHCTCMC

[Monsarue nporecca. [Iponecc u nporpamma. CocTosiHHS Mpoliecca. YIpaBIsIIoNui OI0K mporecca u
ero KoHTekcT. Omepauuu Haja mpoueccamu. llepexiroueHne KOHTEKCTa. YPOBHHM IUIAHUPOBAHUS
npoueccoB. Kpurepun rmaHupoBaHus ¥ TpeOOBaHUS K aaroputMaM IUIaHupoBaHus. IlapameTpsl
IUTAHUPOBaHMs. BBITECHsIONIEE M HEBBITECHSIOUIEE IUIAHUPOBAHHUE. AJITOPUTMBI IUIAHUPOBAHUS:
FCFS, RR, SJF, rapantupoBaHHOe MJIaHUPOBaHUE, TPHOPUTETHOE INIAHUPOBAHNE, MHOTOYPOBHEBHIE
odepenr, MHOTOYPOBHEBBIE OUepeIu ¢ 00paTHON CBSI3bIO.

[Monstue mporecca B UNIX, ero kontekcT. Mnentudukamus mporecca. Kpartkas auarpamma
cocrosauii npoueccoB B UNIX. Uepapxus nponeccoB. Cucremusie BbI30BHI getpid() u getppid().
Cosnanne nporecca B UNIX. Cucremnsiii Bei3oB fork(). 3aBepuienne npomnecca. Oynkims exit().
[Tapamerpsr ¢ynkiun main() B s3bike C. IlepemenHble cpelbl U apryMEHTBl KOMaHJHOW CTPOKH.
M3meHeHMe MoJbp30BaTeNbCcKoro KOHTeKeTa npouecca. CeMelcTBO (GyHKIMN 11 CHCTEMHOTO BbI30Ba
exec().

7. CeTH U ceTEBEIC ONCPpaAlMOHHBIC CUCTCMbI

[TpyuunHbl OOBEIMHEHUS KOMIBIOTEPOB B ceTH. CeTeBble M pacHpe/ieleHHbIE ONEpalMOHHbIE
cucteMbl. B3anmopelcTBIE yIalIeHHBIX NPOIECCOB KaK OCHOBA Pa0OTHI BBIUYMCIUTENBHBIX CETEH.
MHoroypoBHeBass MOAEIb MOCTPOEHHS CETEBBIX BBIYMCIMTENBHBIX cucTeM. CeMeiicTBa M CTEKH
npoTokonoB. DtanonHas moaenb OSI/ISO. Ynanennas aapecanus u paspeuienue agpecon. [lonarue
o DNS. JlokansHas anpecamnus. Ilonstue mopra. [lomnbie aapeca. Ilonsitue cokxera (socket).
QdukcupoBaHHas, BHUPTyalibHasT M JAWHaAMHueckas Mapuipytusanusi. CBsA3b € yCTaHOBIIGHHUEM
JIOTMYECKOTO COSTMHEHUS U Tepeiadya JaHHbBIX C TOMOIIbI0 COOOIIEHHH.



Kparkas ucropust cemeticta nporokonoB TCP/IP. Ob6mme cBeneHust 00 apXHTEKType ceMelcTBa
npotokonoB TCP/IP. Yposens cereBoro untepdeiica. Yposens Internet. [Ipotokoist [P, ICMP, ARP,

RARP. Internet-anpeca. Tpancnoptabiii ypoBenb. I[Ipotoxkonst TCP u UDP. Ilonstue mnopra.
[TonsiTre encapsulation. YpoBeHbs IpuIIOKeHUH/TpolieccoB. Vcmoap3oBaHne MOACTH KINEHT—CEPBEP
JUTSL B3aUMOJZICHCTBUS yaalleHHBIX mporieccoB. [Tonstue socket B UNIX. Opranuzanus cBs3u MEXIy
YAAJCHHBIMU TIPOLIECCAMHU C TIOMOINBIO jaatarpamMM. OpraHu3aiyisi CBS3M MEXIY HpOLEccCaMH C
MOMOIIIBIO0 YCTAHOBKH JIoTH4ecKoro coennHeHust. CeTeBolt mopsipok Oait. @ynkimu htons(), htonl(),
ntohs(), ntohl(). ®ynkuun npeodbpazoBanus [P-aapecos inet ntoa(), inet aton(). @ynkuus bzero().
Cucremnsle Bb130BHI socket(), bind(), sendto(), recvfrom(), accept(), listen(), connect().

8. Cucrema ymnpaBieHHs BBOJOM BBHIBOJIOM

OOmme cBeaeHust 00 apxuTekType Kommbiorepa. CTpyKTypa KOHTposiepa ycTpoiictBa. Ompoc
YCTPOMCTB M mpepbiBaHusA. VICKIIOUNTENbHBIE CUTYallUd M CHCTEMHBIE BBI30BBI. [IpsaMoil mocTym k
namsita (Direct Memory Access — DMA). CtpykTypa cucTeMbl BBOJIa-BbIBoJa. CHcTeMaru3anus
BHEIIHUX yCTPOWCTB W HMHTepdelric Mexay 0a30Boil mojcucTeMoll BBOAA-BBIBOAA WM JApaiiBepamu.
Oynkimu  6a30BOM  MOJACHCTEMBI  BBOJA-BBIBOZAA. bilokupyromuecs, He OIOKUpyIOIIUecs W
ACHHXPOHHBIE CHCTEMHBIC BbI30BHI. bydepusaums m ksmmpoBanue. Spooling u 3axBaT yCTpPOWCTB.
Oo6pabotka nmpepriBaHuii 1 omuO0K. [InannpoBanue 3anpocoB. AJTOPUTMBI TUTAHUPOBAHMUSI 3aIPOCOB
k xxectkomy aucky: FCFS, SSTF, SCAN, C-SCAN, LOOK, C-LOOK.

brounsle u cumBonbHBIE ycTpoiictBa B UNIX. Ilonstue ppaiiBepa. brnodHble, CUMBOJIBHBIE
NpaiBepbl, apaiiBepbl HHU3KOro ypoBHs. aiinoBeiii wuHTepdelic k apaiiBepam. Kommytarop
ycrpoiictB. Crapmwmii m miaamuii Homep ycrpoiictBa. llonsitme curnama B UNIX. CnocoOsr
BO3HMKHOBEHUSI CUTHAJOB M BHIbI UX 00paboTku. IloHsATHSA rpymnmsl IpoLEccoB, ceaHca, Juaepa
TpYIIIBL, JUJEpa CeaHca, YIPaBJSIOIIEro TePMUHAJA CEaHca, TeKylleld 1 (POHOBOW TPYIII MPOLIECCOB.
Cucremnsle BbI30BBI getpgrp(), setpgrp(), getpgid(), setpgid(), getsid(), setsid(). CuctemHbIi BBHI30B
kill() n xomanna kill(). OcoGeHHOCTH MOJy4YeHUs] TEPMHUHAIBHBIX CUTHAJIOB TEKylled W (HOHOBOM
rpynnoi npoueccos. [lomyuenne curnana SIGHUP mporieccamu mpu 3aBepiiieHHH JHjiepa ceaHca.
CucremHbI# BBI30B signal(). YcranoBka cobctBeHHOTO 00paboTunka curHana. CurHanel SIGUSR1 u
SIGUSR2. Ucnonb30BaHne CUTHAIIOB ISl CHHXPOHU3ALUN MPOIECCOB. 3aBEpIlEHUE MOPOKICHHOTO
npouecca. Cucremusiii Be30B waitpid(). Curnan SIGCHLD u ero urnopupoBanue. BozHnkHOBeHHE
curnana SIGPIPE npu monbiTke 3anucu B pipe wim FIFO, KoTOphlii HUKTO HE COOMPAETCS] YNTATh.
[lonsarue o Hanexunoctn curaanos. POSIX dyHkiuu asis paboThl C CUTHATIAMH.

9. YnpaBneHue namsThio

CeszbiBanue azapecoB. llpocreiimme cxembl YHpaBiICHUS MNaMATHIO: cXeMa C (DUKCHPOBAHHBIMH
paszenamu, CBOIIIMHI, CXeMa C MEepeMEHHBIMH paszzienamu. [IpoGiema pasmemieHus OOJIBIINX
nporpamMm.  Ilonartue  BupryasbHoit  mamsith.  Crpanumunas  namsate.  CerMeHTHas U
CeTMEHTHO-CTpaHUYHAsl OpraHu3aluy mamsaTH. Tabmuma crpaHun. ACCOIMATHBHAS IaMSATh.
Uepapxuss nmamsitu. Pasmep crpanuubl. MckimouuTenbHBIE CUTyallid TNPH paboTe C MaMsThIO.
Crparerun ympaBieHHs CTPAaHHMYHOM NaMATHIO: BBIOOPKH, pa3sMEIIEHHs W 3aMEIIeHUs CTPaHUIL.
Anroputmsl 3amemienusi crpanul: FIFO, OPT, LRU wu npyrue. Tpamunr (thrashing). CsoiicTBo
JoKanbHOCTH. Mofiens pabo4ero MHOXKeCTBa.

10. daiinoBble CUCTEMBI

Nmena, crpykrypa, Tumsl u arpuOyThl daiinoB. Onepanun Haj daiinamu. Jupexropun. Oneparun
HaJl TUPEKTOpUSAMH. 3aimuTa (aitiioB. MeToapl BBIIEICHHS TUCKOBOTO MPOCTPAHCTBA: HETIPEPhIBHAS
MIOCJIE/I0BATEILHOCTD OJIOKOB, CBSI3HBIN CITMCOK, CBSI3HBIN CIIMCOK C MHJCKCAIUEH, MH/ICKCHBIC Y3IIbl.
VrpasneHre cBOOOHBIM U 3aHATHIM TUCKOBBIM ITPOCTPAHCTBOM: OUTOBBIN BEKTOD, CBSI3HBIH CITHCOK.



Paznensr HocuTenst nngopmaunu (partitions) B UNIX. Jloruueckast cTpykTypa (aiiaoBoil cUCTeMBbI U
tunsl (aiinoB B UNIX. Opranuzanus ¢aiina Ha qucke B UNIX Ha npumepe (aiinoBoii cuctems s51s.
[lonsarue wmuzaekcHoro y3na (inode). Opranmsaumsa nupekropuil (karaisoroB) B UNIX. Ilonsrue
cymnepOnoka. Ykazarenb Tekylled mno3unuu B (¢aiie. CucremHas Tabnwma ¢aiiioB W Tabmuia
MHJICKCHBIX Y3JI0B OTKPBITHIX (aiiioB. Oneparuu Haj GaiiinaMu 1 AupeKTopusiMu. [IoHATHE KEeCTKUX
U MATKUX CBsi3eil. CuCTeMHbIE BBI30BBI M KOMAHbBI JUIS BBINOJHEHUs omnepaunii Hapj Qainamu u
mupektopusimu: chmod, chown, chgrp, open(), creat(), read(), write(), close(), stat(), fstat(), Istat(),
ftruncate(), Iseek(), link(), symlink(), unlink(). ®yHKIUN A5 U3YUCHUST COAEPKUMOTO JTUPEKTOPUI
opendir(), readdir(), rewinddir(), closedir(). Ilousitue o ¢aiinax, orodOpaxkaeMpIX B MaMsATh (memory
mapped daiinax). Cucremubie BbI30BBI mmap(), munmap(). [lonarue BupTyanbHOW (haiinoBoi
cucteMbl. MoHTHpOBaHue QaiinoBbix cucreM B UNIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAHAIIPOSKTOPOM M DKPaHOM. Y4eOHBIN ceTeBOM
KOMITBIOTEPHBIN KJIacC ¢ YCTAaHOBJICHHOW OIepanMoHHON cucteMoi Linux.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHOBBI OnIEepallMOHHBIX CUCTEM, DIEKTPOH. Bepcus neu. nyonukanuu / B. E. Kapnos, K. A.
KonrskoB. — Mocksa, MHTYUT, 2016

JlononHuTenbHAs TUTEpaTypa
¢doup muTeparypsl Kadeaps:
1. Ctusenc Y. UNIX: Bzaumogeiicteue npoueccos. — CI16.: [Turep, 2002.
2. CtuBenc Y. UNIX: Pa3zpabotka cereBbix npmioxkenuit. — CI16.: [Turep, 2003.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.intuit.ru,
2. http://cs.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nabopaTopHbIX 3aHATHIX UCHONB3YHOTCS MYJIbTUMEIUHHBIC TEXHOIOTHUH, BKIFOYAst JEMOHCTPAIIHIO
npe3eHTanuii. Ha koMmbroTepax B KOMIBIOTEPHBIX KJIaccax JIOMKHA ObITh YCTAHOBJICHBI OTIepallMOHHAs
cucrema Linux.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, u3yvaronuii Kypc « TeXHOIOTHH MPOrpaMMUPOBAHKS B ONIEPAIMOHHBIX CHCTEMax» JIOJIKEH, C
OJIHOM CTOPOHBI, OBJIJICTh OOIIMM MOHATHIHBIM aIIapaToM, a C JIPYrol CTOPOHBI, TOJDKEH HAYYHThCS
MPUMEHATh TCOPETHUCCKHUE 3HAHUS HA MIPAKTHKE.

B pesynbrare uM3ydeHWs IUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIMPEICIICHUS, MOHSTHS,
QJITOPUTMBI, YMETh NMUCATh MHOTOMPOIIECCHBIC U MHOTOHHTEBBIC MPUIIMKEHUS B CPEZC ONEPAI[HOHHOM
cUcTeMbl Linux, KOPPEKTHO OPraHW30BBIBATH B3aMMOJCHCTBHE MPOLECCOB U HUTCH, KaK JIOKAIBHBIX,
TaK M ylIaJCHHBIX, pa0d0TaTh ¢ (paillaMu U YCTPOWCTBAMHU BBOJIA-BBIBOJIA.

YeneniHoe 0CBOCHUE Kypca TpeOyeT HanpsKEHHOM paboThI cTylaeHTa. B mporpaMme Kypca NpUBEICHO
MHUHAMAJILHO He0oO0XomuMmoe Bpems it paboThl cTymeHTa Hajg Temoi. CamocrosiTesbHas pabora
BKJIIOYAET B CeO0SL:

- YTCHUE U KOHCIICKTUPOBAHHUE PEKOMEHIOBAHHOM JINTEPATYPHI;

- mpopaboTKy y4yeOHOro Marepuana (M0 KOHCIEKTaM 3aHATHH, y4eOHOW M Hay4dHOH JHTEpaType),
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;



- pelIeHue 3ajad, IpeUlaraéMbIX CTyZeHTaM Ha J1a0opaTopHbIX padoTax;

- IOJITOTOBKY K J1a00OpaTopHbIM padoTam;

- pelIeHuE 3aJaHul.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTy/IeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[Toka3zarenem BiIaseHUs] MaTEPUAIOM CITYKUT YMEHHE PEIIaTh TECOPETUYECKUE U MPAKTHUECKUE 3aadH.
Jnst popMupoBaHUsT YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTUKE CTYACHTY HEOOXOIMMO
pelaTh Kak MOXKHO OOJIbIIe MpakTHYecKuX 3a1ad. Ilpu pemennn 3agay kaxaoe neiicTBue He0OX0AUMO
apryMEHTHpOBaTh, CChUIAsACh HAa M3BECTHbIE TEOpeTHYECKHe cBeleHMs. IIporpamMMbl JOJKHBI JIETKO
YUTATHCSl U UMETh MOJPOOHBIE KOMMEHTAPHUH.

BaxHo n0oOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTrhCs 3a KOHCYJIBTALUSMH K
MPEToIaBaTeINI0, MPOBOISAIIEMY J1a00paTopHbIe padOTHI.



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
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 2

KBaJupuKaAnus: OaxanaBp

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

PaszpatGoTunk: N.P. lenunckuii, cTapmuii npenogaBaTeib



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

YK-4 CriocoGeH 0CyecTBISTh JSIOBYIO YK-4.2 Hcnons3yer COBpEMEHHBIE
KOMMYHHKAIUIO B YCTHON M TMCbMEHHON MH()OPMAIMOHHO-KOMMYHHUKAaTHBHBIE cpencTBa ISt
(hopmax Ha TOCYIapPCTBEHHOM SI3bIKE KOMMYHHKAITIH

Poccutickoii ®enepanuu 1 THOCTPAaHHOM(BIX )

s3bIKe(ax)

OIIK-2 Cnocoben ucnonb3oBars copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE

WH(POPMAIMOHHBIE TEXHOJIOTUH U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg HH(OOPMAIIMOHHOW OE30TIaCHOCTH

BBIYMCIIMTEIIHYIO TEXHUKY M CEpBUCHI ceTH MHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4HbIC U (UJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnuKanum, MpoeKThI)

OIIK-3.3 Bnageer MeTofamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[MK-3 Cnocoben popmanuzoBars u
QJITOPUTMU3UPOBATH ITOCTABJICHHYIO 3a/1a4y,
HaInucarh MPOrpaMMHBIN KOJ| ¢ MCTIOJIb30BaHHEM
SI3BIKOB IIPOTPAMMHUPOBAHUS, 0POPMHUTE KOII B
COOTBETCTBUH C YCTaHOBJICHHBIMU
TpeOOBaHUIMH

[1K-3.2 Bnaneer MeromamMu U npueMamu (GOpMamu3aid 1
NTOPUTMHU3ALUH 33134

[TK-6 Criocoben mprodpeTarh U HCIOIb30BATh
OpraHU3alMOHHO-YIIPaBICHYSCKUE HABBIKHU B
poheCCUOHANTBHOMN U COLMANBHOM
JEATEIEHOCTH

[IK-6.2 CnocobeH  MOAECPHH3MPOBATH  OPTaHU3AIHIO
pabouero mporecca € Y4YeTOM COBPEMEHHBIX METOAMK,
HETaTUBHOT'O OIbITa M 0COOEHHOCTEH MOCTaBICHHBIX 3a/1a4

[IK-7 CriocoGen cocTaBisiTh U KOHTPOJIUPOBATh
IUIaH BBIMOJIHAEMOM pabOThl, INIAHMPOBATh
HEOOXOAUMBIE 1JIs1 BBIITOJTHEHHS PaOOThI
pecypcehl, OLICHUBATh PE3YIIbTaThl COOCTBEHHOM
pabotbl

[1K-7.2 Brnaneer cOBpEMEHHBIMH METOAUKAMU M HaBbIKAMHU
paboThl ¢ MPOrpaMMHBIM 00ECTIEYCHHEM TI0 OTCIICKHUBAHUIO
CPOKOB BBITIOJTHEHHUS TIJIaHa PA0OTHI KOJIICKTHBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC UIYUYCHHUA AUCHUILINHBI «Texuonorun nporpaMMupOBaHrd B OIICPAIMOHHBIX CHCTCMAaxX»

00yJaromuiicst JOmKeH:

3HATb:




- MICTOPHIO 3BOJIOIIMH BBIYUCIUTEIBHBIX CUCTEM, OCHOBHBIC (DYHKIINH, BBIIOIHSIEMbIC COBPEMEHHBIMHU
OIEPAIIMOHHBIMU CUCTEMaMH, IPUHLUIIBI UX BHYTPEHHETO MOCTPOCHUS;
- KOHIICTIIIUIO MTPOIIECCOB B ONEPAIIIOHHBIX CHCTEMAX;
- OCHOBHBIE aJITOPUTMBbI IUTAHUPOBAHHS IPOLIECCOB;
- JIOTUYECKHE OCHOBBI B3aUMOJICHCTBUS TPOIECCOB;
- KOHIIETIIIUIO HUTEH MCIIOJIHEHHS U UX OTIINYHE OT OOBIYHBIX IPOIECCOB;
- MPOTpaMMHBIE AJTOPUTMBl OPraHHU3AlMH B3aWMOJACHCTBUS TPOLECCOB M IMPEIAbSBIIEMbIE K HHUM
TpeboBaHMS;
- OCHOBHBIC MEXaHNU3MbI CHHXPOHH3AIIUHU B OTIEPALMOHHBIX CHCTEMaX;
- OpraHU3alHUIO YIPABIECHHS ONIEPAaTUBHON MaMATHIO HCIIOIB3YIONIHECS IPU 3TOM aJITOPUTMBI;
- OCHOBHBIC IPUHIIMITBI YIIPaBIeHUs (HailIOBBIMH CHCTEMaMHU;
- OpraHM3alMIO YNpPAaBICHUS YCTPOHCTBAMM BBOJA-BBIBOJA HA YpPOBHE KaK TEXHHYECKOTO, TaK H
IPOrpaMMHOTO 0OeCTIeueHH s, OCHOBHBIC (DYHKIIMH ITOJICHCTEMBI BBO/Ia-BbIBO/IA;
- TIPUHIMIBI CETEBOTO B3aMMOJCHCTBHS BBIYMCIUTEIBHBIX CHCTEM M MOCTPOCHHS PalbOThI CETEBBIX
9acTel ONEepaIllMOHHBIX CUCTEM;
- OCHOBHbIE IIPOOJIEMBbI 0€30ITaCHOCTH ONEPAIIMOHHBIX CUCTEM M HOAXO/bI K UX PELICHUIO.
- U/ICOJIOTHIO OOBEKTHO-OPUEHTHPOBAHHOTO TIO/IX0/1a;
- IPUHIIMIIBI IPOTPAMMUPOBAHUS CTPYKTYP AAHHBIX AJIs1 COBPEMEHHBIX IPOrpamMM;
- THUIIOBBIE PEIICHNUS, TPUMEHSIEMBIE JUTS CO3JaHUS IIPOTPaMM.
yMeThb:
- TIOJIB30BATHCSI KOMaHJAMU KOMaH/IHOTO HHTEPIPETaTOpa ONepaliMOHHON cucTeMbl Linux;
- TIOpOXJaTb HOBBIC IPOLECCHI, 3alyCKaTh HOBBIE IPOrpaMMbl M MPABWIBHO 3aBEpLIaTh HUX
(YHKIIMOHHPOBaHHE;
- IOPOXKIATh HOBbIE HUTH MCIIOJIHEHHS U MPaBUIIBHO 3aBEpLIaTh UX (PYHKIIMOHHUPOBAHHE;
- OpraHM30BBIBaTH B3aMMOJCHCTBHE IPOIECCOB Yepe3 IMOTOKOBBIE CPEICTBA CBS3H, Pa3ICISIEMYIO
MaMsTh U 04epeid COOOIICHNUH;
- UCTIONI30BaTh CeMa)OpBl M CUTHAIIBI JJISI CHHXPOHH3ALUH Pa0OTHI MMPOIIECCOB M HUTEH UCTIONHEHNUS;
- ACTIOJIH30BaTh CUCTEMHBIE BBI3OBBI 1151 pa0OTHI ¢ PaiiyIoBOI CHCTEMON;
- pa3pabarbIBaTh MPOTPAMMBI ISl CETEBOTO B3aUMOJICHCTBUSL.
- IPUMEHATh 0OBEKTHO-OPUEHTUPOBAHHBIN ITOIXOA U1l HAMCAHUS IPOTPaMM;
- co31aBaTh OE30IaCHBIC IPOrPAMMBI;
- UCTIONIb30BaTh COBPEMEHHBIE CPEACTBA I HAMCAHUS U OTIa KU IPOrPaMM.
BJIA/IeTh:
- HaBBIKAMHM UCTIOJIb30BAaHMS KOMAH KOMaHJHOTO HHTEPIIPETaTopa B ONEpaliioHHON cucteme Linux;
- HaBBIKAMH HAINUCAHUS M OTIAJIKU MPOrpaMM, MOPOXKIAOIINX HECKOJIBKO MPOIECCOB WIIM HUTEH
UCTIOJTHEHUS;
- HaBbIKAMH HAIMCAaHUS W OTIAAKA MPOTPaMM, HCIOJIB3YIOIIMX CHUCTEMHBIC BBI3OBBI IS
B3aMMOJICHCTBHUS JIOKAJIBHBIX MPOIECCOB,;
- HaBBIKAMH HANHMCaHWS W OTIAJAKH MPOTPAMM, HCIOJIB3YIOIIMX CHCTEMHBIC BBI3OBBI ISl pabOTHI C
(aiiIoBEIMU cCHCTEMaMHU M yCTPOHCTBaMH BBOJIa-BbIBO/IA;
- HaBBIKAMH HAITUCAHUS M OTJIAJIKA CETEBBIX MPUIIOKCHUH;
- CpPeJICTBAMH UCTIONB30BaHUS CTaHAAPTHBIX OMOINOTEK.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM /ISl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
[Ipumeps! 3anaHuii:

1. TIIpoumtaem ELF-¢aiin yrunmroii readlelf -1. 3amerum, uro Ha pasHble CEKIUM CTOST Pa3HbBIC
HACTPOMKH IpaB JOCTYyINa: OJHU CEKUUH MOXXHO YHTaTh W IUCATh, APYTHE - YATATh M UCIIOI-HATh,
TPETHH - MPOCTO YuTaTh. OOBSICHUTE, IOYEMY, U MOSICHUTE TI0 BBIBOY YTHJIMTHI, Kakue cekiuu (aiina
COOTBETCTBYIOT KAaKUM CEKILIUSIM BUPTYAIbHOU IMTaMSTH IpoLecca.

2. B ommcanum Be130BOB THIA exec* B MAN ykaszaH koji BO3Bpara TOJBKO ISl CITydasi, KOTa BbI-30B
3apepinnics ¢ omubko. [Touemy?

3. Jaror 1u  BbIBOBBI read/write TapaHTHIO IEJIOCTHOTO  BBIYMTHIBAHUS/3AIUCH  BCEX
MPHUHS-THIX/TOTOBBIX K mpuémy aaHHbix? [louemMy Ha mpakthke paboThl ¢ KaHajgamu (C JIFOOBIMU
moto-koBbIMH cpenicTBamu [PC) ux npennoyntarotT 00opaynBarh B [UKII?

4. TlpuBemuTe BapuaHT peaH3aluy MOLYIYIUIEKCHOTO U ayruiekcHoro norokoBoro [PC mrs OC Linux
Ha AI1 C, monw3ysck ans atoro [PC "kanan" (pipe, FIFO).

5. Tlowemy s mepenauM MAaHHBIX MEXKAY IpoIeccaMH pasjeisieMas HaMATh M KaHaJbHbIC
npu-mutusbl [PC (pipe, FIFO) addexkruBnee, yem ouepean coodmeHmin?



6. Iloyemy mpu BBIBOJIE 3HAUCHMs yKaszaTellss Ha OJWH M TOT € IIOOAIBHBIH OOBEKT (MaccuB,
Ne-peMEHHYI0, U TIp.) MPH ABYX Pa3HBIX 3aIlyCKax OIHOW TOMH K€ IMPOrpaMMBbl, CKOMITMIIMPOBAH-HOM C
¢marom -fno-PIE, mbl HaOmomaeM pasHbie 3HaueHus? Kakue 3HaueHwss Mbl OyleM HaOMIOAaTh, €ciu
yctaHoBuM /proc/sys/kernel/randomize va_space B 0?7 3aueM HyXHa 3Ta 1e-peMeHHas?

7.  Kak mocpenctBom BbI30Ba clone co3marh TOTOK, AaHAJIOTUYHBIA TIOTOKY, CO3/1aBacMOMY
nmo-cpeactBoM pthread create mo ymomdanuto?

8. Ilouemy mpu monroM paccuéTe BBIUUCIUTENBHBIX 33/1a4 Ha TTOTOKaX XOPOLIEH MPAaKTHKOHN SB-JSETCS
"mpusszsiBanue” (affinity setting) moTokoB k oqHUM U TeM ke siapam CPU?

9. Jlns KaKuX CHTHAJIOB TapaHTUPOBAH XOTS OBI MOPSIOK JTOCTABKH IS CUTHAJIOB OMHOTO THMa? 3a
cuéT yero?

10. Tlpeanmoxutre u peanuszyiite crnoco0d mepemaun Qaiiga MeXAy IBYMS MpoOIeccCaMH IMyTEM
0TOO-pakeHUs COIEPKUMOTO Ha pa3ieIsieMylo aMATh.

[TepeyeHb TUNIOBBIX 3adaHUM:

1. DmynsTop TepMUHAA
Pazpaborars sMyssTOp TEpMHUHATIA, TO3BOJSIOINN:

° 3aHy0KaTB nporpamMmmsbl, HOUKIAYCCKHA CUHHUTbHIBAd KOMAH/bI 4YCPC3 STDIN wu 3allyCKasd HX B
poneccax-roToMKax.

* AHaJM3UPOBATh KOABI BO3BPATa 3aBEPLICHHBIX IPOLIECCOB

» 3amyckarh KoHBeiep mpoueccos, Hanpumep «env| grep HOSTNAME | wey. [ocrapaiitecs npu
3TOM MUHUMHU3UPOBATh KOJIMYECTBO OTKPBITHIX OHOBPEMEHHO (DaiJIOBBIX JECKPUIITOPOB.

2. Qymnexkcusiit PIPE mis Linux

Paspaborare cTpyKTypy, pealu3yomyr0 AYIUIEKCHBIM KaHal MEXIPOIIECCHOTO B3aUMOJCHCTBUS Ha
HEMMCHOBaHHBIX KaHayiax (pipe). Mcmonmp3oBaTh NHpu 3TOM OTHAENbHBIE MPUHLMUIBL HOCTPOCHUS
nporpamm Ha C B OOIl-ctune (BcmomuuTh TipuMep 1 ¢ cemunapa). [locTaparbcss MakKCUMHU3UPOBATh
MPOU3BOIUTEIFHOCTD 3XO-TECTa C MepeJadeil OT Mmpouecca-poauTeNs K MOTOMKY U OOpaTHO OOJBIIMX
¢aitnoB (> 4I'0) o yactsaM. MeTpHuka NPOU3BOAMTENBHOCTH - CyMMapHOE BpeMs, 3aTpaueHHOE Ha
nepeaavdy AaHHbIX. YeM MeHbIIe, TeM JTyYle.

3. OkcniepumenTsi ¢ [PC

CpaBHHTD Ha MpakTHKE 3 criocoda B3aMMOIEHCTBHSI MEXKILy JIBYMS IIPOLIECCAMHU.
s aToro:
1) Pa3zpaborars 3 mporpammel, nepegaromue ¢ailyl mpou3BOILHOTO (IOBOJIBHO OONBIIOr0) pazMepa
MEKIY IBYMs IIPOIIECCaMU € HCIIOIb30BaHUEM CIIEAYIOIINX HHCTPYMEHTOB:

a) Pasnensemas namsats SYS V.

0) Ouepenu coobmieHuit SYS V.

B) Umenosansie kanans! (FIFO).
2) s Kaxaod W3 mporpaMmbl U3MEPHUTh BpEMs BBINOJIHEHHs IpU mepenade (aiina, HCHONb3ys
yTHIUTY time Jmbo cpencTBa w3 3aronoBka time.h: https://ru.wikipedia.org/wiki/Time.h, npoBoas
M3MEpeHust JuIa 2-3 XapakTepHBIX pa3MepoB Oydepa (HmamsTd, JaHHBIX B COOOIICHUH): '"Mablii"
pasmep - MeHee napsl coTeH Oait, 4 KO, 60ib1110ii pa3mep - cymiectBeHHo O0osbie 4 KO.
3) Ilo pesynbraraM U3MEpEeHUI MOCTPOUTH 3 TUCTOrpambl BpeMEHH Tepeaadyn oT pasmepa Oydepa. Ha
KaXJI0l TucTorpamMme OyIyT pacrloloKeHbl 3 TIONOCHI, Kaxaas Juisi MHCTyMeHTa la, 10, 1B
coorBeTcTBeHHO. llompoOoBarh mmo¥MaTh CHUTyallud, B KOTOPBIX pe3yJabraTtel OyayT HauOomee
pernpe3eHTaruBHBIME. [lociie uero cieayer caenars BBIBOABI U 3aKITIOUEHHS.

4. Pactipenenénusliii paccuét uHTerpana metogoM Moute-Kapio

Paccuurare omnpenenéHHbIA MHTETpal KakoH-HUOYAb MPOCTOH, WHTETPHPYEMOW aHATUTHYECKH Ha
HEKOTOpOM npoMmexyTke pynknun f(x) metogom MonTe-Kapio:

pacyéT NpOBOAMTH MapaJICIBLHO B N-IIOTOKOB HEKOTOPOW MPOrpaMMBbl A, TEHEpUPYs B K&KIOM U3 HUX
N/n Touex paBHOMEPHO Kak 10 HHTEPBaJY, TaK U MO 00JacTH 3HAYCHHH.

CoGupare u 00pabarTbIBaTh pe3ynbTaTsl B Iporpamme b, uuTaromiell pesynbTaThl M3 paslessieMoit
namsaTH. [B ciyuyae ncnoip30BaHusl HE3aBUCHMBIX SYE€EK pa3AeisieMoi maMsTH,



COXpaHEHHE PEe3yJbTaTOB MOXKHO oOecrednTh 0e3 CHHXPOHM3AIMM, B CIIydae pasfesieMol S4elKu B
paszensieMol MaMATH - CHHXpOHU3aus HeoOxoauma. Peanuzanus ciocoba xpaHeHus

BJIMSIET Ha PE3yNbTaThl KcrepuMenTa 2 a,0*) (cM. Huxe).
3anauu, nocTaBieHHbIE epes Bamu kak nccienoBaTenem:

1) OueHuTh NPUPOCT MPOU3BOAUTEIHHOCTH B CBS3H C MCIIOJIB30BAHKEM N' IOTOKOB BMeCTO 1, rae n' -
qrcio (pU3NIecKux siaep Baiel ManiHbL.

Y3HaTh yKcIo siaep-HanpumMep, 'cat /cpu/procinfo’
2) [IpoBecTu ceputo U3MEpEHU, B KOTOPO, YBETNYUBAs YHCIO Nn' :
a) IpOHAOIIONATh CTarHALMIO POCTA MPOU3BOAUTEILHOCTH MIPU YBEIUYEHUH YHCIIAa TIOTOKOB

0*) ompenenuTh, MpU Kakux n' (HACKOJIBLKO OOJIBIINX) HAKJIAJHBIE PACXOAbl OT HWCIOIB30BAHUS
MHOTOIIOTOYHOCTH [N CHHXPOHH3AIINH, €CJIA OHA UMella MECTO |

MIPEBOCXOAT MPEUMYIIIECTBA UX MCIIOIB30BAHMUS.
5. Ilepenada (aiina curaagamu

Iepenaiite daitn Mex Iy ABYMS MPOLECCAMH € TOMOIIBIO CUTHAIOB, HAN0O0JIee OBICTPBIM U3 U3BECTHBIX
Bawm crioco6om.

6. ®oHoBas ciryxda
Paspaborars nmporpamMmy-aeMOH, KOTOpasi:

1) Haxomut niporiecc no ero PID, unrtaer ero pabouyro TupeKkTopHio W 3amuch Ha procfs /proc/<pid
name>

2) BeimonHser cnenyoniee:

Bapuanr 1: pekypCHBHO IpocMaTpuBaeT pabodylo TUPEKTOPUIO, HAXOAUT B HEW M3MEHEHHS TOJBKO B
TEKCTOBBIX (aitnax (cMm. mpumep Ha diff + mogymaiire,

KaK IpOrpaMMHO ONpPENeNnTb, 4To (ailll TeKCTOBBIN, HCIONB3Yys yTHiIUTY file), mocie yero xonupyer
n3MeHEHHbIE (Paliibl B IPYTYIO AUPEKTOPHUIO, TO €CTh JeNIacT OeKarl.

Bapuant 2: MOHHTOPHUT OTOOpaKEHHsI BUPTYaJbHON MNaMsATH, 3allMChIBask W3MEHEHUs, Hampumep,
0TOOpaXKEHHE HOBBIX Pa3lesiieMbIX OMOIHOTEK, MOCIE Yero coo0IIaeT B JIOT WK Kakoh-muoo Oydep.

[loreHnuaneHBli  TUTFOCHK B KapMy 3a HHKpPEMCHTalbHbIE OeKambl (COXpaHSeM  TOJbKO
nocnenoBarenbHOCTH diff-OB ¥ BpeMEHHY10 OTMETKY CO3/IaHus,

IIOTOM HX IMOCJIICAOBATCIBbHO HAKAThIBACM HA MCXOAHBIC COCTOAHUA (baﬁHOB)

B sit000oM 13 BapruaHTOB, IEMOH JOJKEH COXPAaHSTh JaHHBIC B BUJE MEPHUOANYECKUX CEMILJIOB, TO €CTh
Jienarb ofaHy 3anuck B T mc, rae T - neprosa ceMIuMpoBaHusl, 3aaBacMbli

JeMOHY 4epe3 HekoTopblit kanan IPC B3aumoneiictBus ¢ aum (Harpumep, FIFO).

Bapuanr 3. M30panubie moss-cueTdnku /proc/vmstat. [Ipyu 3ToM pe3ynbTaThl HY>KHO BBIBOJAMTH Kak
Pa3sHOCTh MEXIY ITOKa3aHUSIMH CEMIUIOB i-1 1 1 Ha i-M 1mare.

JleMOH JToMKeH OBITh OTBS3aH OT YIPABISIONIETO TEPMUHAIA U OBITH 3alTUIIEHHBIM OT HEXKEIaTeIbHBIX
CHUTHAJIOB M KaHAJIOB BBOA/BLIBOJA.

Ha npuéme takke OyeT MpOU3BOIUTHCSI KOHTPOJIb YTEYKH PECYPCOB.
7. FIFO-knuenT-cepeep

7-4 moMalIKa MOCBsIIeHa MYJABTUINIEKCHPOBAHUIO BBOA-BBIBO/IA.



[Ipemaraercst  paspaborarh NPOrpaMMHOE — pEIeHHE, peanusylolee B cebe  apXUTEKTypy
"kaueHT-cepBep”. JIaHHBI THUO apXUTEKTYphl YacTO HCIOJNB3YyeTCS B OpPraHU3allMd CETEBOTO
B3aMMOJICHCTBUSL TIporpaMM. B Bujay TOro, 4ro cerb Mbl emé HE NPOLUIM, B HAIIeM IpHUMepe
B3aUMOJICHCTBUE OPraHU3YeTCs B paMKax OIHOTO KOMITBIOTE€PA, M KOMIIOHEHTHI OOIIAIOTCS MEXIY
co6otii He cpenctBamu TCP/IP cteka Linux, a uepes FIFO.

[Iporpamma nenurcs Ha 2 yacTu:

1) Knuent (Cn) - oTmpaBisieT cepBepy 3alpoc Ha perucTpaiuio ceds Ha HEM, TOocie Yero uMmeer
BO3MOXKHOCTh CKauMBaTh (paiijibl uepes3 cepBep

2) Cepgep (S) - perucTpupyeT KIMEHT, oCIe Yero oTaaéT COOTBETCTBYIONIHUI (paiii 1o 3ampocy

PaccMmoTpuMm cxemy:

1.Peructpanus KJIueHTa MPOUCXOIUT OTIIPABKOW COOOLICHUS Yepes3 crenuaibHoe komananoe [PC (ato
Moxet O0bITh FIFO mim ouepens cooOuieHuit).

Komanpma perucrpanuun comepxkut 3 tokeHa: REGISTER <fifo/tx/path> <fifo/rx/path> - komanma u
nytu k fifo-3amucsm nHa ®C g mepenaum KOMaHA Ha cKauMBaHWe / cKaduMBaHUs (ailyioB
COOTBETCTBEHHO. 3aMETHM, YTO KJIMEHTOB MOXET ObITh OOJblIe OIHOrO (HO HEMHOTIO, JaBaiTe 10
64-x).

Cepsep otBeuaeT "ACK" knuenTty no odparHomy KaHaiy cBsizu BeiOpanHoro [PC, coxpaHsieT naHHbIE U
otkpeiBaeT 2 FIFO ans B3anMoaeicTBys ¢ HUM.

! FIFO ma cepBepe cnemyer otkpeiBath B O RDWR-pexxume (mompobnHee  31ech:
https://stackoverflow.com/questions/14594508/fifo-pipe-is-always-readable-in-select)

CMD INTERFACE:

REGISTER <file/tx/path> <fifo/rx/path>
(Cx) > (S): open(fromclient tx_ fifo fd, O_RDWR),
open(fromclient_rx fifo fd, O RDWR), then:

< ACK

2. Jlanee mo0OW MOAKIIOUEHHBIH KIMEHT MOXKET 3ampocuTh Yy cepBepa ¢aiin xomanmoin GET
<filename> no cBoemy TX, cepBep 00s13aH ONPEAECTUTD, KAKOW KIMEHT 3TO ClIeNall, U OTIPABUTH €TI0 I10
kiaeHTckoMy RX-kanamy. Crmcok (aityioB M3BeCTE€H KIMEHTY M CEepBepy, TaK 4TO MOXHO 3a0WUTh
CTaTHYECKH.

REQUEST-RESPONSE WORKFLOW:

GET <filname> (S):
(Cx) > |fromclient tx_fifo fd|
< file [fromclient rx_fifo fd|

3aMeyaHue IO YCTPOWCTBY CepBepa: CepBep OTCICKHBAET COCTOSHHUE MHOXECTBA BXOISIIUX
JIECKPHUIITOPOB uepe3 BbI30OB select(...), ompenenser IeCKpUNTOp, Ha KOTOPBIM MPHUIIEN 3ampoc, mocie
yero 3amyckaer npoueaypy ornauu daiina B OTIEJIbBHOM ITOTOKE. Takum 06pa3om, mpy OOIBIIIOM
(B HAIIMX OTPAHWYCHUSX :)) YMCIIE OJHOBPEMECHHBIX OOpalllcHUN cepBep SBISETCS HEOIOKUPYIOIINM.
[Ipumep ncnons3oBanus select(...) cm. B "examples/".

REQUEST-RESPONSE in more detail...:

(S):
(ChH [fromclient tx_fifo fdl]-\
[fromclient rx_fifo fdl]. \
request is here! \
(Cx) --——mmmmmmm- R AAAARAAE - > |fromclient tx fifo fdx| - select() --> FD ISSET(x,
&read_descr_set)==TRUE --> then-->|
< file [fromclient rx fifo fdx|.
< create_thread,get file,transmit file|
..................... /

(Cn) |fromclient_tx_fifo fdn| /



(*)3amgaqa co 3BE3MO0UKOH (MOTEHIMANBHBIN "TUTIOC O6aT"): MOMPOOOBaTh "MIEPEUCTIONB30BaTh" MOTOKU
JUIS. HOBBIX 3aIpOCOB/HMCIIONB30BaTh "Myn" TOATOTOBJICHHBIX 3apaHee MmotokoB. NB. Ilo manHOMY
MYHKTY Oyly CHpalinBarh )KECTKO. B IOMOJIHEHHE, MOTY COCNIaThCsi Ha KOJ (€CTECTBEHHO, MPHU Clladue
MOTY 3aWHTEPECOBAThCS BHYTPEHHUM YCTPOWCTBOM. M He TapaHTHpYIO, 4TO OH Be3lue pabouuii...):
https://github.com/Pithikos/C-Thread-Pool

8. Pacnipenenénnplit pacy€r naTerpana meronoM Monte-Kapio ¢ pacnapaiienuBaHieM o ceTu

bazoBelii ypoBeHb. pa3zpaboTaTh KOMIUIEKC HPOTPaMM C apXUTEKTYPOH KIMEHT-CEpPBEp, KOTOPBIH
3aIyCKaeTCsl Ha HECKOJIBKHUX KOMIBIOTEPAX, IPUUYEM CPEAU 3allyIEHHBIX IPOTPaMM €CTh!

KireHT, KoTOpbIi OTHpaBIIseT 3aJjaHue MOCYUTATh YacTh 3aJ1a4H, a 3aTeM COOMpPAET Pe3y IbTaThl

CepBepbl, KOTOpble NPHHUMAIOT OT KJIMEHTa 33JaHue B Qopmare, CreruUIupyeMoM
pa3paboTynkoM (YHCIIO TOYEK, MHTepBad M T.J) depe3 TCP-coennHeHHE, CUUTAIOT M OTIPABISIOT
pe3ynbTar 00paTHO KIMEHTY.

Crucok agpecoB CepBEPOB CTaTHUECKHU XPAHUTCA y KIMEHTa U M3BeCTeH eMy. Homepa mopToB Takxke
U3BECTHBI M (HUKCHpOBaHBL. KIHMEHT MOXET NEepHOIUYECKH OIpallnBaTh CEpBEp, 3alpaninBas
pe3yapTar BEIYUCICHUM.

IToBBIIIEHHBIN YPOBEHB:

*(ILmroc Gamt). Criucok aapecoB HEM3BECTCH KIMEHTY, W ONpelensercs AuHaMuieckn: Ha cepBepax,
TOTOBBIX BBIYUCIWTBH 4YacTh 3afaud, 3amymeH UDP-cepBep, oTBeudaromuii KJIMEHTY Ha HEKOTOPOM
3apaHee N3BECTHOM HOpTE.

Kmuent pacceuiaer UDP-mmpokoseniarensaoe coobmenue (BROADCAST) xommbiorepam B cBOei
monceru. Cm. mpumep: http://beej.us/guide/bgnet/html/single/bgnet.html#broadcast

OTBeTHl OT KJIMEHTOB 3alMCHIBAIOTCSA B CHELMAJIbHBIA CIUCOK apPECcOB, IO KOTOPBHIM IOTOM CIIEAYET
yctaHoBUTh TCP-coeanHenne u Aath 3aJjaHue Ha pacuér.

*(ILmoc Gamn). banmancupoBka Harpy3kd Ha cepBepax (craTtuueckas, 0e3 MHUTpanui Toa3aaad):
OIIpeAeISIETCS. YHCIIO siAep Ha cepBepax, MOCiIe Yero KIMEHT PacChUIaeT 3aaHus MpPOMOPIHOHAIBHO
sToMmy uuciy. Harpumep, B ceT ecTh 2 BEIMUCIUTENS, 4 U 8 siipaMu COOTBETCTBEHHO. Toria ucxomHas
3agada OyneT pasJenieHa B COOTHOIIEHHH 1:2, 1 riepBasi yacTh OyaeT otiaHa kommbrotepy Nel, a Bropas,
BIBOE OOJIbIast - KOMIbIOTEpy No2.

Oxupgaemoe moBefeHHe Baiero mMaccoBo-mapaijieIbHOTO pelaressi BHE 3aBUCUMOCTH OT YCIIOBHM
BBIIIE - JIMHEHHOE YCKOPEHWE OT MAaCIITa0MpOBaHUS TIO CETH. B pemeHun peKOMEHIyeTCs
MaKCHUMaJIbHO IIEPEeUCIIoNb30BaTh Kof u3 task 8/examples.

3a KaXKI0€ 3aJaHuC BBICTABIIACTCA OTHCHKA B COOTBCTCTBHMM CO CICAYHOIIMMU KPUTCPUAMU
OLCHUBAHUA:

OTiIn4HO

10) IlomHOoCTBIO M BOBpeMs pellieHbl Bce 3afadu Oe3 omuOok. [IpomeMOHCTpUpOBaH TPaMOTHBIM
MOAXOJ K PEIICHHIO 3aJa4, Peajqu30BaHbl ONTHUMAJbHBIC AITOPUTMBI, KOA O(GOpPMIIEH B EIMHOM
y1000unTaEMOM CTHIIE.

9) llonHOCTHIO U BOBpEMs pelIEeHBI Bce 3a1aun 0e3 omubok. [IporeMoHcTpupoBaH rpaMOTHBIN MOAXO0A
K PELLEHUIO 3a/1a4, peaIu30BaHbl ONITUMAJIbHBIE aITOPUTMBI.

8) [MoaHOCTHIO W BOBpEMsI pellleHbl Bee 3a1aun 0e3 omuoOokK. [IpoieMOHCTpUpOBaH TPaMOTHBIN MOJXOJ
K pELICHHIO 3a1ad.

Xoporro



7) IonHOCTBIO penieHsl Bee 3a1a4n. JJomyIeHbl HecyeCTBEHHBIE OINOKU

6) IlonHOCTBIO pemeHo OONBIIMHCTBO 3ajad. B HEKOTOpBIX 3ajayax AOMYINEHBI M HE HCIPABIICHBI
OIMOKH, TUOO0 HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

5) IloaHOCTBIO PELICHO IBE TPETH 3a4a4. B HEKOTOPBIX 3aJa4ax JOMYLICHBI U HE UCTIPABICHBI OIIMOKH,
1100 HEKOTOPBIE 33aJa4M PEIIeHbl YaCTUYHO.

YIOBIETBOPUTENBHO.

4) IMonHOCTHIO pemieHo OoJiee MOJMOBHHBI 3a/1ad. B ocTanbHBIX 3a7a4ax JOMYIICHbl W HE WCIPABIICHEI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHYHO.

3) IHomHOCTHIO pemeHo 0oliee OTOBUHBI 3a/1ad.
HeynosnerBoputensHo

2) PemieHo MeHee MOJIOBUHBI 3a]1a4.
1) He pemieHo HU O1HOI 3a7a4H.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. IIpoumtaem ELF-¢aiitn yrunumroii readlelf -1. 3amerum, uro Ha pasHble CEKIUM CTOST Pa3HbBIC
HACTPOMKH IpaB JOCTYyINa: OJHU CEKUUH MOXXHO YHTaTh W IUCATh, APYTHE - YATATh M UCIIOI-HATh,
TPETHH - MPOCTO YuTaTh. OOBSICHUTE, IOYEMY, U MOSICHUTE 10 BBIBOY YTHJIMTHI, Kakue cekiuu (aiina
COOTBETCTBYIOT KAaKUM CEKILUSIM BUPTYAIbHOU IMTaMSTH IpoIecca.

2. B omnmcanum Be130BOB THIA exec* B MAN ykazaH koa BO3Bpara TOJBKO ISl CITydasi, KOTa BbI-30B
3apepinics ¢ omubkoi. [Touemy?

3. Jaror 1u  BbI3OBBI  read/write TapaHTHIO IEJOCTHOTO  BBIYMTHIBAHUS/3AIUCH  BCEX
MPHUHS-THIX/TOTOBBIX K mpuéMy aaHHbix? [louemMy Ha mpakTtuke paboThl ¢ KaHajgamu (C JIFOOBIMU
noto-koBbIMH cpenicTBamu [PC) ux npennoyntaror 000paynBarh B [UKII?

4. TlpuBemuTe BapuaHT peaH3aluy MOLYIYIUIEKCHOTO U AyruiekcHoro nortokoBoro [IPC mrs OC Linux
Ha AI1 C, monw3ysck amns atoro [PC "kanan" (pipe, FIFO).

5. Tlowemy s mepenaud MAaHHBIX MEXKAY IpoIeccaMH pasjeisieMas HaMATh M KaHaJbHbIC
npu-mutuBbl [PC (pipe, FIFO) addexkruBnee, yem ouepean coodmeHmin?

6. Iloyemy mpu BBIBOJEC 3HAUEHHS yKa3aTellsi Ha OAWH M TOT XK€ IIOOAJbHBIA OOBEKT (MaccuB,
Me-pEMEHHYIO, U TIp.) MPHU ABYX Pa3HBIX 3aIlyCKax OAHOW TOW e MpOorpamMmbl, CKOMITUIHMPOBAH-HON C
(hmarom -fno-PIE, mp1 HabGnromaem pasHele 3HadueHua? Kakue 3HaueHUs Mbl OyleM HAONIOMaTh, €CIU
yctanoBuM /proc/sys/kernel/randomize va_space B 0?7 3aueM HykHa 3Ta Ie-peMeHHAs?

7.  Kak mnocpenctBom BbI30Ba clone co3maTh IOTOK, AaHAJOTWYHBIA IOTOKY, CO31aBacMOMY
no-cpeacTBoM pthread create mo ymonuaHuto?

8. Tlouemy mpu 0JATOM paccyére BBIYHCIUTEIBHBIX 3aa4 HA TIOTOKaX XOPOIIEH MPaKTUKON SB-JISETCS
"mpuBsizpiBanue” (affinity setting) moTokoB k ogHUM U TeM ke siapam CPU?

9. Jlis KakMX CHUTHAJIOB TapaHTHPOBAH XOTS Obl MOPSAAOK AOCTABKH Ul CHUTHAJIOB OFHOro tuma? 3a
cuét yero?

10. Ilpemnoxutre u peanusyiite crnoco0d mnepemaun (Qaiiga MeXAy IOBYMS MpoOLEcCaMH IyTEM
0TOO-paXKEHUsI COIECPIKUMOTr0 Ha pas3/IesiieMyIo TaMsTh.

11. Mouemy mpu pa3paborke (OHOBBIX ciyk0 (daemons), mociie co3maHus Tporecca Moj| CIyKOy,
XOpOIIEH MPAKTUKOH SBIISIETCS] YCTAHOBKA KOPHEBOW TUPEKTOPUH KaK TEKYIICH?

12.  OObsicuure, Kak mpocrpanctBa uMEH mnpoueccoB (PID  namespaces) u  BBI30OB
prctli(PR_SET CHILD SUBREAPER, ..), nexamue B OCHOBE TEXHOJOTHH KOHTEHHEpHOU
BUPTyaJIM3allid Ha MPOCTPAHCTBaX UMEH B Linux, 0oOecnednBarOT M30JSALHUIO MOAICPEBHEB B JCPEBE
MPOLIECCOB.

13. Uem crieHapuii 0OOBIYHOTO MOHTHPOBaHUS BBI30BOM mount ormiinuaercs ot bind mount? [pu-senute
npumep.



14. TlepeuncnuTe OCHOBHBIC INPEHMYINECTBA M HEAOCTaTKH BbIZ0BOB select, poll, epoll. B uém
3a-KJrouaeTcs yayuieHnue ppoll/pselect B cpaBuenuu ¢ poll/select?

15. HazoBute OCHOBHBIC IpeUMyIIeCTBa 00padoTKku ycTaHOBIeHHBIX TCP-coenrHeHnii B OTACIb-HBIX
MOTOKaX.

Kpurepun onennBanus

Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHAMN.

Onenka "omm4HO (9)" BBICTAaBISETCS CTYACHTY, TOKAa3aBIIEMYy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCS.  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbBHOE 00OCHOBAHHE MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJAO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMTyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTaTOYHO OOJIBbIIOE KOJTMUYECTBO HETOUHOCTEH.

Onenka "ynoBineTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jielibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynoBneTBOpUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIMH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalbo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHO! porpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHOW IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeymoBnerBoputenabHO (1)" BbICTaBIf€TCS CTYHOCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne omuOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIA 3a4€T MPOBOIUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHa4M 3aJlaHHi,
MPESyCMOTPEHHBIX TPOTPaMMO TUCIUILIINHBL.

[Ipu npoBenenunn auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 20 MUHYT Ha
noAaroroBky. Onpoc 00yvaromerocsi mpoBoanTCs B TeueHue 30 MUHYT.

Bo Bpems mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJNb30BaThCs
MPOrpaMMOi TUCLUTLTAHBI.



