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BBEJIEHUE

VYrpasienue UHPOPMAMOHHBIMH pecypcaMu  o0paboTku 1U(POBOTo
KOHTEHTa — JUCUUIUIMHA, M3y4yalolllas OCHOBHbIC NPUHIIMIIBI OPTaHU3alUU U
METOABl  YNpaBIEHUS AaNNapaTHBIMA M  NPOTPAMMHBIMH  CPEICTBaAaMH B
BbIYHMCIUTENbHBIX MalnHax (BM) u cuctemax (BC). B pe3ynbrare nusyuenus Kypca
CTYIACHTBl JIOJDKHBI XOpOIIO OPUEHTHUPOBATHCS B NPHUHLMUIAX TOCTPOCHUS
coBpemeHHbIx BM u BC, apXuTeKTypHBIX pEIIECHUSAX, HAMNpaBICHHbIX Ha
MOBBIIICHUE TTPOU3BOJIUTEIILHOCTH BBIUMCIUTEIBHBIX MAIlIMH, 00JIACTAX MPUMEHE-
HUS MAIlIMH ¥ CHCTEM C Pa3IUYHON apXUTEKTYPOH U HAMPaBJICHUAX X Pa3BUTHSL.

Llenu UCIUNINMHLI:

- O3HAKOMJICHUE CTYJCHTOB C OCHOBHBIMU MPHUHIIMIIAMU OpraHU3allUX ara-
patHoro obecnedenuss OBM u cucrem, npuHIMOAMU pabOThl HEpUPEPUITHBIX
YCTPOMCTB U X B3aUMOJICICTBHS B COCTaBE CUCTEMBI.

- TOJTrOTOBKAa CIIELUAINCTa C COBPEMEHHBIMH 3HAHUAMU OO 3JIEKTPOHHO-
BBIYHMCIIUTEIILHBIX MAIIMHAX, BEICOKOW KBAM(DHUKAIIUN C ITUPOKUM TEOPETUUECKUM
KpPYro30poM, CIOCOOHBIM OCBaUBaTh HOBOE B HAyKE U TEXHUKE.

3amayamMu JUCIMILTUHBI «YTIpaBieHne WH()OPMAIIMOHHBIMU pecypcaMu 00paboTKu

1IU(PPOBOro KOHTEHTAY SBIISTFOTCS:

1) dopmupoBaHHEe KOMILUIEKCA 3HAHUA, YMEHHUH W HABBIKOB, CBSI3aHHBIX C
NPUMEHEHUEM CPEICTB COBPEMEHHOW BBIUMCIUTEIHHOW TEXHUKH, HEOOXOIUMBIX
JUTSI TIPaBUJIBHOTO HCITOB30BAHUS JJICKTPOHHO-BBIUMCIUTEIBHBIX MAIlUH W WX
MOJICPHU3AINY;

2) dbopMupoBanre Habopa 00ImEenpo(ecCHOHATBHBIX U MPOPECCHOHATBHBIX

KOMIIETEHIIUH.



JlaGopaTopHasi padora 1
YupasJieHue cucteMHbIMU pecypcaMu cpeacrsamu shell-unrepnperaropa

Leab paboThl: MO3HAKOMUTHCSI C OCHOBaAaMU MPOTPAMMHUPOBAHUS HA YPOBHE
komanaHoro si3bika Shell myrém mammcanus Shell-nporpamm mis paboTel ¢ daii-
JIOBOM CUCTEMOM.

Teopernueckoe 000cHOBaHUE

O6byH0 B OC UNIX nmoctynmHbl HECKOJIbKO HHTEpIipeTaTopoB. Hambomnee
pacrpoctpaneHsl Bourne-shell (wu mpocto - shell), C-shell, Korn-shell. B uneii-
HOM IUTaHE BCE 3TU MHTEPIPETATOPHI OJIM3KU U B JlalibHEUIIIEM pedb OyAET UJITU O
crangaptHoM Shell (/bin/sh).

PabGoTast Ha KOMaHHOM S3bIKE, MMOJIL30BATEIb MOXKET BBOJIUTH IIEPEMEHHBIE,
MPUCBaNBaTh UM 3HAYCHUS, BBINOJHATH MPOCTHIE KOMaHbl, CTPOUTh COCTAaBHBIC
KOMaH/Ibl, YNPaBIATh MOTOKOM BBITIOJHEHUS KOMaHJ, OOBEIUHATH MOCIIEN0Ba-
TEIBLHOCTh KOMaHJ B Mpoleaypsl (KomaHaHble ¢aiinsl). Ha ypoBHE KOMaHIHOTO
SI3bIKA JIOCTYIHBI TaKWE€ CBOMCTBA CHUCTEMbl KaK COCIUHEHHE MPOIIECCOB Yepe3
POrpaMMHBIN KaHaJI, HAlpaBJICHUE CTAHIAPTHOTO BBOJA/BHIBOJA B KOHKPETHBIC
(aiisibl, CHHXpOHHOE U ACUHXPOHHOE BBITIOJIHEHUE KOMAaH]I.

Ecnu ykazanablii uHTEpIIpeTaTOpy (haiii sSBISIETCS TEKCTOBBIM U COACPIKUT
KOMaH/Ibl KOMaHJIHOTO $i3bIKa (KOMaHJIHBIN (pailil) U mpu dTOM UMEET pa3pelieHue
Ha BhINoJiHeHHe (momedeH "X'"), Shell-untepnperarop MHTEPHIPETUPYET U BHINOJ-
Hs€T KOMaHIbl 3Toro (aina. [pyroit cmocod BhI30Ba KOMaHIHOTO (haiiyia - uc-
M0JIb30BaHUE KOMaH/IbI sh (BBI30B MHTEPIIPETATOPA), B KOTOPOM IEPBBIM apryMEH-
TOM YKa3bIBA€TCS UMsI KOMaHTHOTO (haiisa.

KopoTko nepeuncnum cpeactBa rpynnupoBaHus KOMaHI U MepeHanpaBie-
HHs BBOJ1a/BBIBOJA:

- cmdl arg ...; cmd2 arg ...; ... cmdN arg ... — mociemoBaTeIbHOE BEHIIOIHE-
HUE KOMaH/];

-cmdl arg ... & cmd2 arg ... & ... cmdN arg ... — aCHHXPOHHOE BBITNOJIHEHHE

KOMAaHII;



- cmdl arg ... && cmd2 arg ... — 3aBUCHMOCTb MOCJIEAYOIIeH KOMaHIbl OT
MPEIbIIyINeld TaKuM O0pa30M, YTO IOCIICIYIOIIass KOMAaHJa BBITIOJNHSACTCS, SCIIH
MpeIbIIYINas Bblalla HyJIeBOS 3HAYCHUE,

- cmdl arg ... || cmd2 arg ... — 3aBUCHMOCTD IMOCIEAYIONMIEH KOMaHIbI OT
npeAbIAyIIed TakuM 00pa3oM, YTO TOCHEAYIoas KOMaH/a BBIMOJIHACTCS, CCIH
TIPEIbIAYINas BblJalia HCHYJICBOC 3HAYCHUE,

- cmd > file — crangapTHBIN BEIBOA HampasiieH B ¢aiin file;

- cmd >> file — cranmapTHBIN BRIBOA HampaBiieH B KoHe ¢aiina file;

- cmd < file — cranmapTHBII BBOI BhINOIHSICTCS U3 (aiina file;

- cmdl | cmd2 — koHBeliep KOMaH I, B KOTOPOM CTaHAapTHBIA BBIBOJ KOMaH-
apl cmd1 HampaBiieH Ha CTaHIAPTHBIA BXOJ KOMaHIbI CMd2.

Shell-nepemennrie MoryT XpaHuTth cTpoku Tekcra. [IpaBmia GpopmupoBanus
MX UMCH aHAJOTUYHBI MPaBUJIaM 3aJaHUS UMCH NEPEMEHHBIX B OOBIUHBIX SI3BIKAX
nporpammupoBanus. [Ipu HeoOXoaumocTh TipucBouTh Shell-mepemenHol 3Haue-
HUE, cojeprKalee NMpoOesbl U APyTrHue CIEIUAIbHbIC 3HAKH, OHO 3aKI0YacTCs B
kaBbluku. [Ipu ucnonszoBanuu Shell-iepemMeHHO B BBIpRXXEHUH €€ UMEHU JOJ-
»KCH TpeIIIecTBOBATh 3HaK $. B mociieqoBaTebHOCTH CHMBOJIOB T€ U3 HUX, KOTO-

pbI€ COCTaBIIAIOT UM, JOJKHBI ObITh BbIACNEHBI B { } niu " "

. Kpome toro, uH-
teprnperarop Shell aBTomMaTnuecku nmprucBanBaeT 3HAYEHUS TSITH CBOUM TEpPEeMEH-
HBIM:

- $? — 3HayeHMe, BO3BpaIlacMoe MOCICTHEH BBIMOTHIEMON KOMaH0M;

- $$ — unenrndukanronnsit Homep npoiecca Shell;

- $! -  ugeHTHbHUKAHMOHHBEI HOMEpP (DOHOBOTO MPOIECCA, 3allyCKaeMOTO
untepnperaropom Shell mocnenaum;

— $# — yucno aprymenTos, nepenanubix B Shell;

- $— — ¢marn, nepenannsie B Shell.

JInst oTMeHBI crienuanbHbix cuMBoJioB ($, |, mpoben u 1.1.) B Shell-
IpOTrpamMMax CYIIECTBYIOT CIIEIYIONIHE MTPaBHIa;

- €CJIM CMMBOJIY IPpEANICCTBYCT 06paTHa>1 KOocCas 4€pTa, TO €Iro CHGHI/IaJIBHBIﬁ

CHUMBOJ OTMCHICTCA,



- OTMEHSETCS CIEIMATBHBIA CMBICT BCEX CHMBOJIOB, BOIICIIINX B IMOCIEI0-
BaTEIbHOCTD, 3aKIIOYCHHYIO B alIOCTPO]BHI.

[Tpu BeBOBe Shell-mporpaMmm UM MoryT mepeaaBaThesi mapameTpbl. CooT-
BeTCTByOmUEe aprymeHTsl B Shell-nporpammax unentudumupyrotces $1, $2, $3 u
T.1. Kpome Toro, mepemennas $0 cooTBeTcTByeT MMeHHW BbimoiHsemon Shell-
IporpaMmbl, a iepeMeHHast $# - unuciy apryMeHTOB B KOMaH/IC.

Shell-uaTepnperatop naeT BO3MOXKHOCT BBIMOJHATH MOJCTAHOBKY PE3YJib-
TaTOB BBIMONHEHHUsT kKoMmaHn B Shell-mporpammax. Ecnm xomaHma 3akimodeHa B
OJIMHOYHBIE 0OpaTHBIE KaBbIUKH, TO HHTEpIpeTaTop Shell BeIONHAET 3Ty KOMaHAy
1 MOJICTABJIAET BMECTO HEE MOJIYUYEHHBIN pe3yibTar.

Hawnbonee Baxkabie KoMaH b s coctaBnenus Shell-mporpamm:

- KOMaH 1a eCh0O BBIBOJIUT B BBIXO/IHOM TIOTOK 3HAYCHHSI CBOUX apTyYMEHTOB;

- KOMaHJa €XPr BBINOJIHAET apu(MeTHdecKue NCHCTBUS Haj CBOMMH apry-
MEHTaMH;

- koManza eval obecrieunBaeT JOMOJHUTEIBHBIN YPOBEHb MOJCTAHOBKU
CBOMX apTyMEHTOB, a 3aT€M UX BBIIOJIHEHUE;

- KoMaH1a test ¢ COOTBETCTBYIOITUMHU KJIFOUaMH IIPOBEPSIET HEOOXOAUMOE
yCIIOBHE;

- KOMaH/a sleep CIyXUT ISl peanu3aiiu 3a1eP>KKH.

[Tporpammusie koHcTpyKiuu Shell-mporpamm:

VemoBHbI1 orrepatop 1f: Mk me1 while 11 until:
if1f list while wlule list

[then then list do do_list
elif elif list] done

then then list until until_list
[else else list] do do_list
fi done

My for CrpykTypa case

for name [1n wordl, word2...] case word in
do do_list patternl) part_list:;
done pattern2) part_list:;
esac



BapuanTtsl 3a1aHuil K J1a00paTopHoii padoTte

1. Shell-nporpamma BRIBOIUT MMEHA TE€X KaTajloroB B KaTajiore, KOTOPHIE B
ceOe conepkar karajoru. Mims karanora 3amaHo mapamerpom Shell-mporpammer.

2. Shell-nporpamMa nmpocMaTtpuBaeT KaTaior, UMsi KOTOPOTO yKa3aHO Tapa-
metpoM Shell-mporpaMmbl ¥ BBHIBOOUT MMEHA BCTPETUBIIMXCS KaTajoOroB. 3aTeM
OCYIIECTBIISIET MEPEX0]] B POJAUTEILCKUAN KAaTajor, KOTOPHI CTAHOBUTCS TEKYIIHM
M TIOBTOPSIIOTCSl yKa3aHHbIE JACWCTBUS JIO TEX MOp, MOKa TEKYIIUM KaTaloroM He

CTaHeT KOpHeBo kaTtanor. dopma BeIBO/Ia PE3yJIbTATA:

KATalor <IHMA KaTalora~ «——— HavalbHBII KaTAlor
KaTalor <Iimia-
KaTalor <rMa- KAaTalorM B TEKVILEM KaTalore
KATalor <HMA KaTalora> .g— P omiTe b CKIT ITOIKATAIOT
KaTaaor <rmea-
KaTaaor <HMiA- KaTalori B TEKYILIEM KAaTalore
5 s g -

3. Shell-mporpamma mojcYUTHIBaET KOJMYSCTBO M BBIBOJMT IIEPEUCHb KaTa-
JIOTOB B XPOHOJIOTHYECKOM TOpske (TI0 JaTe CO3[MaHus) B TOJICpEBe, HAUMHAS C

Karajora, uMsi Kotoporo 3aaano mapamerpoM Shell-nporpammer. @opma BeIBOIA

pe3ynbTara:
KATalor <IHMA KaTalora~ «——— HavalbHBII KaTAlor
KaTalor <Iimia-
KaTalor <rMa- KAaTalorM B TEKVILEM KaTalore
KATalor <HMA KaTalora> .4— TI0JKaTalor
KaTaaor <rmea-
KaTaaor <HMiA- KaTalori B TEKYILIEM KAaTalore
5 s g -

3. Shell-mporpamMma 00beaHHAET Bce BpEMEHHBIEC (hailiibl ¢ YKa3aHHBIM CY (-
¢ukcom (Hampumep, .tmp) B MoAepeBe, HAUMHAS C KaTaiora, UMsi KOTOpPOro 3aja-
HO mapameTrpoM Shell-mporpammel. PesynbTaT 00beauHEHUS TTOMENaeTcs Jubo B

yka3auHbli Shell-nporpammoit daiin, 1160 BEIBOaUTCS Ha SKpaH B (hopMe:



<HMA KaTanora~: <uMia Qafina> «——  HavamHeni kaTamor
[comepiramioe arina]
End of file
<pMaA (paiina=
[comepiramioe parina]

End of file

<IMA KaTanora>: <mmaA pafimna> 4~  pojakatanor
[comepiamioe arina]
End of file

<mmA (paiina-
[conepaamioe (arina]
End of file

4. Shell-mporpamma nieproindecku ¢ HEKOTOPHIM MHTEPBAJIOM YJIAJSIET BCE
BpeMEHHBIC (ailiibl ¢ yka3aHHbIM cyddukcom (Hampumep, .Imp) B momuepese,
Ha4yMHas ¢ Karajora, UMsi KOTOporo 3ajnaHo mapameTrpoM Shell-nmporpamMmsl 1 Bbl-

BOJIUT TMIPU ATOM CIIUCOK 00BbEAMHEHHBIX (aiiyioB B (hopMme:

KATaNor <HMA KATAllOra™ 44— HAYaIbHBII KATAlIor

<HMA (afina> < JIHa >

<mMA darina> < qmiHa > arimb1 kaTamora
KATANOr <HMA KATATOTa> .4 TI0JKATalor

<pMA (arina> < 1mHa >

A paiina> < qmHa> ¢aiime1 KaTamora
HT. 1. -

5. Shell-nporpamma BeIBOIUT conepKUMOe KaTajiora, UMsi KOTOPOTO yKasa-
HO mapameTrpoM Shell-mporpammel. [Ipu BhIBOJE CHauYana MEPEUUCIISIOTCS MMEHA
KaTajoroB, a 3aTeM B aJiIpaBUTHOM IOPSIIKE UMEeHA (haIoB ¢ yKa3aHUEM UX JIJTUH,
JaThl CO3/IaHUs ¥ YMCIa CCHUIOK Ha HUX.

6. Shell-mporpaMma MoaCYMTHIBAET KOJHMYECTBO M BBIBOAMT CIIMCOK BCEX
¢aiinoB (0e3 KaTajoroB) B MOPSAKE YMEHBIIICHUS UX JIJTUH B TIO/IJIEPEBE, HAUMHAS C
KaTajiora, UMsi KOToporo 3agaHo mapamerpom Shell-nporpammer. @opma BeiBOAA

pe3yJbTara:



KaTaxor <iMA KaTalora- «——— Haua JMBHBIIT KaTalor

<pMA paiina> <gmmHa> |

<pMA Qalina> < 3mHa > (aiine1 KaTamora
KATalor <1MA KaTallora> .4— TI0JAKATallor

<pMA (arina> < 3mIHa >

A arina> < qmHa> ¢arinmpr KaTamora

HT.AO.

7. Shell-nporpamMa mpocMaTtpuBaeT KaTajaor, UMsi KOTOPOTO yKa3aHO Tapa-
meTpom Shell-mporpammbel 1 BBIBOIUT WMeHa BCTpeTUBIIUXCS (aiiioB. 3artem
OCYIIECTBIISICT MEPEX0]] B POAUTEIHLCKUAN KAaTajaor, KOTOPI CTAHOBUTCS TEKYIUM
U TIOBTOPSIIOTCS YKa3aHHBIC NEHCTBHS JI0 TE€X TOp, MOKa TEKYIIUM KaTajioroM He

CTaHeT KOpHeBoM kaTtanor. dopma BeIBO/Ia PE3yIbTATA:

KAaTalor <IHMA KaTalora~ «——— HavalbHBIIKaTalor
KaTamor <Iima-
KaTalor <HMA-~ KATalorH B TEKYILEM KaTalore
KaTalor <HMA KaTalora> .4— P OJUTENbCKINI IT0JKATaIor
KaTamor <rmia-
KaTalor <HMA-~ KaTaJlorl B TEKYIIEM KaTallore
HT.1O. -

8. Shell-nporpamMMa MoaCYMTHIBACT KOJUYECTBO W BBIBOJUT CIMCOK BCEX
¢aiinos (0e3 kaTanoros) B aja(aBUTHOM NOPSAJIKE B MOJAEPEBE, HAUMHAS C KaTaJo-

ra, UMs KOToporo 3agaHo napametpom Shell-nmporpammel. @opma BbIBOSA pe3yiib-

TaTa:
KATANIOr <IMA KATANOra> 44— HAYaIbHbII KATAIor
<pMA (alina= < JmmHa >
<A (arina> < JImHa > arimb1 kaTamora
KATATOT <IHMA KATATOTA> 4— _  TOJKATATOT
<pMA (arina> < 1mHa >
A paiina> < qmHa> ¢aiime1 KaTamora




9. Shell-mporpamMma BBIBOAWT MMEHA TeX KaTajJoOroB B KaTallore, KOTOPHIC B
cebe He comepkar karamoroB. Mwmsi katamora 3amano mapamerpom Shell-

IIPOTPAMMBL.

KoHTpobHBIE BONPOCHI

1. Yro Takoe BHyTpeHHHE U BHemHUe KoMaH el Shell-uaTepriperaropa?
[TpuBeauTE IPUMEPHI BHYTPEHHUX KOMAaH/I.

2. Kakue cymiecTByIOT cpeacTBa rpynmnupoBanus komana? I[Ipusenure npu-
MEpbI HCIIOJTB30BAHMS.

3. Kak ocymiecTBiisieTcs nepeHarpapieHie BBO1a-BbIBOAA?

4. B yeM cymHOCTh KOHBelepa koman? [IpuBeaure npuMepsl HCIOIH30BA-
HUSL.

5. Kak cpencrBamu Shell Beimosiauts apudmerndeckue aeiicteus Haa Shell-
IIEPEMEHHON?

6. KakoBbI nmpaBuia reHepanuu uMeH (haiiaos?

7. Kax BBITIOJTHSETCS TIOJICTAHOBKA PE3yJIbTATOB BBITOJHEHHSI KOMaHT?

8. Kak unrepnperuponars ctpoky cmdl & cmd2 & ?

9. Kak nHTepnpeTupoBath cTpoky cmdl && cmd2 & ?

10. Kak unaTepnperupoBath ctpoky cmdl || cmd2 & ?

11. B xakoM pexuMe BBITIONHsIETCs: HHTeprpeTatop komana Shell?

12. KeM 1 B KakoMm pexXHMe OCYIIECTBISCTCS YTEHUE MOTOKA CUMBOJIOB C

TepMuHaia uatepnperaropom Shell?

JlabopaTopHasi padora 2
daiinoBast cuctema OC UNIX
Heanb padoThi: 03HaKOMUTHCS ¢ ¢ainmoBoi cucremoir OC UNIX, mexaHus-
MaMu ee (YHKIMOHUPOBAHUS, OCHOBHBIMU 3JIEMEHTaMH (alIOBOW CUCTEMBI: Cy-
nepOsiok, ommcarenu (aiioB, TUIHI (HAMITOB, CIHCOK CBOOOJHBIX OMHUCATENICH

(baiisioB, CIUCOK CBOOOIHBIX OJIOKOB.



Teopernueckoe 000cCHOBaHME

HNutepdeiic Mexay MOIb30BaTEIBCKOM MPOTPAMMOM M BHEIIHHM YCTPOM-
CTBOM (WJIM MEXIy ABYMs MoJib3oBaTelbckuMu nporpammamu) B OC UNIX ocy-
IIECTBIIIETCS B paMKax €IUHOW CTPYKTYpHI JAaHHBIX, Ha3piBaeMou aitnom OC
UNIX.

Besikuii gaitn OC UNIX B COOTBETCTBHE C €r0 THIIOM MOKET OBITh OTHECEH
K OJHOW U3 CIEIYIOUIUX YEThIpEeX TPyMI: OObIYHbIC (DAMIIBI, KATAJOTH, CleIHallb-
HBIC (paiiyibl, KaHAJIBI.

OOGbrunbIi (paitn npeacTaBisieT cOO0M COBOKYITHOCTh OJIOKOB JUCKA, BXOIs-
mux B coctaB ¢ainopoii cucreMbl OC UNIX. B ykazaHHbIx 0J0KaX MOXKET ObITh
MPOMU3BOJIbHAS UH(OpMAILIHSL.

Karanoru npeacraBisitor coOoi ¢aiiasl 0co00ro TUma, OTIMYAIOIIHECS OT
OOBIYHBIX, MIPEXK]IC BCErO, TEM, UTO OCYIIECTBUTH 3alUCh B HUX MOXKET TOJIBKO Sif-
po OC UNIX, B To BpeMs Kak IOCTYH MO YTEHUIO MOXKET MOJIYyYUTh JIFO0O0H MOJIb-
30BATEIbCKUN TMPOIECC, HUMEIOIMA COOTBETCTBYIOIIME NOMHOMOYMA. Kaxabii
AJIEMEHT KaTajlora COCTOMT U3 JABYX TOJIeH: ToJig uMeHHU daiiia u 1o, cojepxa-
IIEro ykKaszaTeidb Ha omnucarelnb (aiisa, rae XxpaHutcs Besi uHbopmanus o daiiie:
JaTa CO3JlaHus, pa3Mep, KOJ 3allluThl, UMs Biajeiblia u T.1. B mobom katanore
COJICPKUTCSI, TI0 KpaitHel mepe, ABa DJIEMEHTa, Coep Kalllie B 1ojie UMeHH (aitna

nmn

uMeHa "." u "..". DneMeHT KaTajiora, coiepKaliiii B mojie UMeHHU ¢aiiaa KOH- TEKCT
".", B MMOJIE CCBHUIKUA COACPKHUT CCHUIKY Ha OomucaTeNb (pailyia, OMMCHIBAIOIINI ATOT
KaTaJior. DJIEMEHT KaTajora, CoAepKaluii B moje uMeHu (aita KoH- TekcT "..",
B TOJIE CCBHUIKM COJIEPKUT CCHUIKY Ha OmucaTeNb (aiiyia, B KOTOPOM XPaHUTCS
uH(opMaIMs 0 pOAUTENHCKOM KaTajaore TeKyIero Karajiora.

CrnenuanbHbie (aiyibl - 3T0 HEKOTOPhIE (haliIbl, KaXKIOMYy U3 KOTOPBIX CTa-
BUTCSI B COOTBETCTBHE CBOE BHEIIHEE yCTpOUMCTBO, nmoanepxkuaemoe OC UNIX u
UMeEIoIIee CIeUalbHyI0 CTPYKTYpy. Ero Hemb3si MCHoian30BaTh JJIsi XpaHEHUS
JTAHHBIX, KaK OOBIYHBIM (haiiin mim Karajgor. B To ke Bpems Haj cCreruaibHbIM

(aitzioMm MOXHO MPOU3BOJUTH TE€ XK€ OINEpAIMH, YTO U HaJ OOBIYHBIM (ailioM: OT-

KpbIBAaTb, BBOOAUTDH /M BBIBOIUTD I/IH(i)OpMaI_II/IIO n T.1. PC?)yJIBTaT IIPUMCHCHHUA

10



0001 U3 3TUX onepaluii 3aBUCUT OT TOT0, KAKOMY KOHKPETHOMY YCTPONCTBY CO-
OTBETCTBYET 00pabaThIBa€MbIil CTICIMAIBHBIN (haiiji, OJJHAKO B JIIOOOM ciydae Oy-
JET OCYLIECTBJIEHA COOTBETCTBYIOIAs OIEpalusl BBOJA-BbIBOJAA HAa BHEIIHEE
YCTPONCTBO, KOTOPOMY COOTBETCTBYET BHIOPAHHBIN CIIEIIMATbHBIN (aiii.

YetBepThiii BuI (hailyioB - KaHAIBI - OYJET PaCCMOTPEH OTAEIHLHO B IOCIE-
TYIOITUX JTJabOpaTOPHBIX paboTax.

Cucremnnie pynkunu OC UNIX miisa paboTsl ¢ (aitioBoit cuctemoit:

BosBpamiaror jeckpuii- | 0pen, creat, dup, pipe, close

Top (paitna

[TpeoOpasyror wums B | Open, creat, chdir, chmod, stat, mkfifo, mound, mknod,
OIINCATEND link, unmount, unlink, chown

Hasnauarot inode creat, link, unlink, mknod

Pab6orator ¢ arpudyramu | chown, chmod, stat

BBoi/BeIBOJ M3 (haiina read, write, Iseek

PabGorator co cTpykTy- | mount, unmount
poii haisIoBOI CUCTEMBI

Jlist mosydeHust uHpopManuu o tune Qaiia HeoOX0AMMO BOCIOIB30BATHCS
CUCTEMHBIMHU Ber3oBamu Stat() (fstat()). dopmar CHUCTEMHBIX
Bb130BOB Stat() (fstat()):

#include <sys/types.h>

#include <sys/stat.h>

int stat(const char *name, struct stat *stbuf);

int fstat(int fd, struct stat *stbuf);

O6a cucTeMHBIX BbI30Ba MOMeEIIAOT HHGopMaIro o daise (B mepBOM ClIy-
Jae creru(pUINpOBAHHOM HMEHEM NAMe, a BO BTOPOM - AeckpuriropoMm (aiina fd)
B CTPYKTYPHYIO TIEpEMEHHYI0, Ha KOTOPYIO YKa3biBaeT stbuf. BeisbiBatomas ¢yHk-
IIUs OJDKHA TT03a00TUTHCSI O PE3EPBUPOBAHUM MECTA /I BO3BpaIiaeMon uHdop-
Malluy; B cliydae ycrexa BosBpaimiaercs 0, B IpOTUBHOM citydae -1 U Koj OmmOKH
Berrno. Onucanue CTPYKTYphl stat copepkutes B ¢aiie sys/stat.h. C HeOompIMu
MoauUKAIUSIMU OHA UMEET BUI:

struct stat

{
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dev tst dev; /*device file */

ino_tst_ino; /* file serial inode */

ushort st_ mode; /* file mode */

short st_nlink; /* number of links */

ushort st_uid; /* user ID */

ushort st_gid; /* group ID */

dev _tst rdev; /*device ident */

off tst size; /* size of file */

time_t st_atime; /* last access time */

time_t st_mtime; /* last modify time */

time_t st_ctime; /* last status change */

b

[Tone st mode cogepxkut (iuaru, onuceiBaromue dain. dnarun HecyT cre-
YOIy HH(POPMAITHIO:

S_IFMT 0170000 — tun ¢atina

S_IFDIR 0040000 — xaranor

S_IFCHR 0020000 — 6aifT-opueHTHpOBaHHBIN CTIEIUATBHBIN (ailn

S_IFBLK 0060000 — 6510k-0pveHTUPOBAHHBIN CIIEUATBHBIN (Daiin

S_IFREG 0100000 — oObrunblii (haiin

S_IFFIFO 0010000 — gucrumuna FIFO

S_ISUID 04000 - mpentudgukatop Biaaeabiia

S_ISGID 02000 — upentuduKaTop rpyIibl

S_ISVTX 01000 - coxpaHUTh CBOMUPYEMBIi TEKCT

S_ISREAD 00400 - BmamemnbIly pa3peiieHo YTeHre

S_IWRITE 00200 - Bnamenblly pa3pelieHa 3anuch

S_IEXEC 00100 - Bmamenblily pa3peiieHo BHIMTOTHEHUE

CHMBOJIBHBIE KOHCTAHTBI, YETHIPE TIEPBBIX CHMBOJIA KOTOPHIX COBITAJIAIOT C
KOHTEeKCTOM S_IF, MOTYT OBITH UCITOIBL30BaHBI JIJIs1 OMPEICNICHHS TUIa (aitia.

BOABIMHCTBO CHCTEMHBIX BBI30BOB, PA0OTAIOIINUX C KaTaJIOTaMH, OMEepPUpPY-

10T CTpyKTypoii dirent, onpeneiaeHHol B 3arojoBodHoM (aiiie <dirent.h>.



struct dirent

{

ino_td_ino; /* HOMEp MHIEKCHOTO JeCKpumnTopa */
char d_name[DIRSIZ]; /* nms daiina */
by

Co3naHue W yjaajieHHWe Karajora BBINOJHAETCS CHCTEMHBIMU BBI30Ba-MU
mkdir() u rmdir(). IIpu cozmanuu kKaTajora MOCPEACTBOM CHUCTEMHOTO BBI30-Ba
mkdir() B Hero nomemaercs ase ccouiku (" u "..").

#include <sys/types.h>

#include <sys/stat.h>

#include <unistd.h>

int mkdir (char *pathname, mode_t mode);

int rmdir (char *pathname);

OTKpBITHE M 3aKpHITUE KAaTalloTa BBIMOJHAETCS CUCTEMHBIMH BBI30Ba- MU
opendir() u closedir(). Ilpu ycmemrHoM OTKPBITHUM KaTajgora CUCTEMHBIN BBI30B
BO3BpAIlIACT yKa3aTeib Ha nepeMeHHyro tumna DIR, aBidronyrocs AeCKpunTopom
Karajora, onpejeneHnyto B ¢aine dirent.h u ucnons3yeMyio Ipu YTEHUU U 3aIH-
cu B katajor. [Ipu HeynauHoM BbI30Be Bo3Bpalaercs 3Hauenne NULL.

#include <sys/types.h>

#include <dirent.h>

DIR *opendir (char *dirname);

int closedir (DIR *dirptr); /* dirptr - neckpunrop kaTtamora */

JIy1st CMEeHBI KaTasiora CIy>KUT CUCTeMHBIN BbI30B chdir():

#include <unistd.h>

int chdir (char *pathname);

UreHue 3ammceil KaTtajora BBITOJHSECTCS CHCTEMHBIM BbI30BOM readdir().
Cucremsbii Bb130B readdir() mo HOMEpY JECKPHUIITOpa KaTajora BO3BpallaeT ove-
pPEAHYIO 3alKCh U3 KaTajora B CTpyKTypy dirent, 1u6o HyleBO# yka3zaTenb MpH J0-

CTHXXCHHH KOHIA Karaljiora. HpI/I YCIICHIHOM 4YTCHHM, YKA34dTCJIb KaTtajiora Icpe-
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MEIIAeTCA K  CICAYIOIIEH 3amuch. JIOMOJIHUTENIbHBIA CHUCTEMHBIA  BbI-
30B rewinddir() mepeBouT yka3aTellb KaTajora K IepBOM 3aliCcH KaTajiora.
#include <sys/types.h>
#include <dirent.h>
struct dirent *readdir (DIR *dirptr);
void rewinddir (DIR *dirptr);

BapuanTtsl 3a1aHuil K J1a00paTopHOM padoTte

1. Pa3paborath mporpamMmy, KOTOpas OCYIIECTBIISICT MPOCMOTP TEKYIIETO
KaTaJiora ¥ BBIBOJUT HA 3KPAH €T0 COJAEPKUMOE TPYIITIaMHU B IMTOPSAKE BO3PACTAHUS
Yucja CChUIOK Ha (aiiisl (B TOM YHCIIE MMEHA KaTajoros). I'pymnmna mpeacTaBiseT
co0oii 00bearuHEeHre (PaitioB ¢ OJJMHAKOBBIM YUCJIOM CChUIOK HA HHUX.

2. Pa3zpaboTaTh mporpamMmy, KoTopas MpOCMaTpyuBaeT TEKYIIUH KaTajaor U
BBIBOJIUT Ha DKpPaH MMEHA BCEX BCTPETHUBIIMXCS B HeM (haljioB ¢ 3aJaHHBIM pac-
TUPEHUEM. 3aTeM OCYIIECTBISETCS TMEPEX0 B POJAUTEIBLCKUI KaTaloT, KOTOPBIMA
3aTE€M CTAHOBHUTCS TEKYIIUM, W YKa3aHHBIC BBIIIC JEHCTBUS MOBTOPSIOTCS JI0 TEX
op, MOKa TEKYIITUM KaTaJoroM He CTaHET KOPHEBOM KaTaJIor.

3. PazpaboraTe mporpamMmy, KOTOpas MPOCMaTPUBAET TEKYIIMH KaTajaor |
BBIBOJIUT Ha DKPaH MMEHA BCEX BCTPETUBIIMUXCS B HEM OOBIYHBIX (paiiioB. 3aTeM
OCYIIIECTBJISIETCS TIEPEX0JT B POJAUTEIBLCKUI KaTaJloT, KOTOPBIM 3aTeéM CTAaHOBUTCS
TEKYIIUM, U YKa3aHHBIC BBIIIC JICHCTBHS TTOBTOPSIOTCS J0 TE€X IOP, MOKA TEKYIIIHM
KaTaJoroM He CTaHEeT KOPHEBOM KaTaJIor.

4. Pa3paboTaTh nmporpammy, KOTOpasi BHIBOJUT Ha dKpaH UMEHA TE€X KaTajo-
T'OB, KOTOPBIC HAXOJATCS B TEKYIIEM KaTajore W He COJepKar B ceOe moaKaTaio-
T'OB.

5. PazpaboTtath mporpammy, KOTOpasi BRIBOJUT Ha dKPaH UMEHA TeX KaTajo-
TOB, KOTOPBIE€ HAXOATCS B TEKYIIEM KaTajloTe U COoIepkKaT B ceOe MoAKaTaIoTH.

6. Pa3paborath mporpamMmy, KOTOpas BBIBOAUT HA KpaH COACPKUMOE Te-
KYIIIETO KaTajora, ynopsjioueHHOe 10 BpeMeHu co3aanus (aitos. [Tpu aTom nme-

Ha KaTaJoroB JOJI’)KHBI BBIBOAUTHCA IOCIICAHHUMU.
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/. Pa3paboTaTh mporpaMmy, KOTOpas BBIBOAUT Ha 3KpaH COAEPKUMOE Te-
KYIIETo KaTajora B MOPsAKE BO3pacTaHus pa3MepoB Qaitnos. [Ipu sTtom nmena ka-
TaJIOTOB JIOJ>KHBI BRIBOJUTHCS MTEPBBIMH.

8. PazpaboraTe mporpamMmy, KOTOpasi BBIBOJUT Ha 3KpaH COJEPKUMOE Te-
KyIIero karajora B ajidaBUTHOM nopsjike. KaTtaioru He BHIBOJIUTS.

9. Pa3zpaboTarh mporpammy, KOTOpas TPOCMATPUBAET TEKYIIHH KaTaJoT U
BBIBOJIUT HA SKpaH MMEHA BCEX BCTPETUBIIMXCS B HEM KaTaJoOroB. 3aTeM OCYy-
HIECTBIISIETCS MEPEXO0/] B POAUTEIBCKUI KaTalor, KOTOPbI 3aTEM CTAHOBUTCS Te-
KYIIMM, U yKa3aHHbIE BBIIIE JIEUCTBUS MOBTOPSIIOTCS A0 T€X MOp, MOKa TEKYIIUM
KAaTaJIOTOM HE CTaHET KOPHEBOW KaTaJor.

10. Pa3zpaboraTh mporpamMmy, KOTOpasi OCYIIECTBISET MPOCMOTP TEKYIIETO
KaTajora u BbIBOJIUT HA SKpPaH UMEHA HaXOSIIUXCSl B HEM KaTallOroB, YIOPSI0YUB
UX IO Yrciy (ailyioB ¥ KaTaJoroB, CoIepkKaluxcsa B 0ToOpaxkaemMoM katasore. s
Ka)KJIOTO TaKOTO KaTajora yKa3bIBa€TCs YUCIIO COAep Kaluxcs B HEM (HailyioB U

KaTaJOoros.

KoHTpoJibHBIE BOIIPOCHI
. Urto npencraBusieT coboit cyneposok?
. Uto nipeacTaBiseT co00il CIUCOK CBOOOHBIX OJI0KOB?
. Uto nipeacTaBiseT co0oil ciucok cBOOOAHBIX onucaresnen (aitnos?
. Kak npousBoauTcs BeieieHE CBOOOIHBIX OJIOKOB 1Mo/ (haii?
. Kak npousBoauTtcst ocB0OOKIeHNE OJIOKOB JaHHBIX, 3aHATHIX MO/ haiin?
. Kakum 00pazoM ocyIiecTBaseTCs MOHTUPOBAHUE TUCKOBBIX YCTPOUCTB?

. KakoBo Ha3HaueHue 271EMEHTOB CTPYKTYpHI Stat?

co N o o1 B~ W N -

. Kakum o6pazom ocymecteisiercs 3amura daitioB 8 OC UNIX?
9. KakoBsI mpaBa joctyna K (ailiry, mpu KOTOPBIX BIIAJEIEI] MOKET BBITIOJI-
HATH Bee onepanuu (I, W, X), a IpoYHe MOJIb30BATEIH - TOJbKO YATATh?

10. Yro BeimonusieT cucteMubiii Bei30oB Iseek(fd, (off_t)0, SEEK_END)?
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JlaGopaTopHnasi padora 3
CTpykTypa cucteMbl ynpasiaenuss BBoaoM-BbiBogoM B OC UNIX

esap padoThbI: 03HAKOMUTHCS C CUCTEMOM YIIPABJIEHUSI BBOJOM-BBIBOJIOM B
OC UNIX 1 OCHOBHBIMH CTPYKTYpamMu JaHHBIX, UCIOJb3YEMBIMU 3TON CHUCTEMOM;
UCCJIeIOBATh MEXaHU3M PA0O0ThI CUCTEMbBI YIIPABJICHHS BBOJOM-BBIBOJIOM.

Teopernuyeckoe 000cHOBaHME

OCHOBHBIM Ha3HAYEHUEM CUCTEMBI yIpaBiieHus BBOOM-BeiBojoM OCUNIX
ABJIIETCSL CO3JaHME MHTEepdelica Mexay IpOrpaMMOil U BHEIIHUM YCTPOW- CTBOM
koMmribtoTepa. IlockonbKy nrobast omepanysi BBOJAa-BbIBOJA OCYLIECTBISIETCS Kak
omepaiys BBOJA-BbIBOJA B (ail, TO JIOrMYecKas CTPyKTypa HpOrpaMMHOTO
uHTepdelica, peaJnu3yeMoro CUCTEMOU YIPABIEHUS BBOJIOM-BBIBOJIOM, HE 3aBUCUT
HU OT TUIIA JAHHBIX, HU OT TUIA BHEIIHETO YCTPOMCTBA KOMIIBIOTEPA.

IIpu ocymiecTBieHnu onepauuii BBOJa-BbIBOJA B (paiiy, crnernupuimupoBaH-
HBII MTOJIb30BaTENBCKUM AeckpunTopoM (aita, OC UNIX cTtaBUT B COOTBETCTBHE
UCII0JIb3yEMOMY CUCTEMHOMY BBI30BY MOCJIEJ0BATENIBHOCTD ITPOrPAMMHBIX 3aIpO-
COB K ammapaType KOMIBIOTEpa C MOMOIIbIO LEJIOro psja CBA3aHHBIX HAOOPOB
JaHHBIX, CTPYKTypa KoTopbix noaaepxuBaerca camoid OC UNIX, ee ¢aiinoBoii
CUCTEMOM M CUCTEMOM YIIpaBIIEHUs BBOJOM-BBIBOJOM. OCHOBHBIM U3 YIIOMSIHYTBIX
Ha0OPOB MOXKHO CUMTATh TaOJUIly onucaTesel (aiyios.

Tabnuna onucarenei (ailioB MpeAcTaBiIsIeT cCOOOM XpaHSIIyIOCS B orepa-
TUBHOM NMaMSITH KOMIBIOTEPA CTPYKTYPY JaHHBIX, 3JIEMEHTAMHU KOTOPOU SIBIISIFOTCA
Konmuu omucatesei daitnos, mo ogHol Ha kaxaei daitn OC UNIX, k koTopomy
OblJ1a OCyIIECTBJIEHA MOMbITKA JocTyna. [Ipy BHIMONHEHUH OmNepanuu OTKPBITUS
daiina B OC UNIX cHavana mo mosHOMYy MMEHH (Daiiyia ompeessieTcsi IEMEHT
KaTajora, rjie B [ojie UMEHHU COJEPKUTCS MM (aiinia, Jjisi KOTOPOro MpOr3BOIUT-
csl omeparius OTKpeITUs (aiina. B HalileHHOM 2JIeMEHTEe KaTajaora U3 TMOJIsl CChUIKH
M3BJICKAETCSl TOPSAKOBBIN HOMEp ommcarens (aitma. 3arem omucarens (aitna ¢
COOTBETCTBYIOIIIMM HOMEPOM KOIHUPYETCS B ONEPATUBHYIO MaMsTh, B €€ 001acTh,
Ha3bIBaeMyl0 Tabuuiel omnucateneld ¢aiioB (ecnu OH 10 3TOTO TaM OTCYTCTBO-

Ba).
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C tabnuueit onucaresneit (pailyioB TECHO CBsi3aHA Apyras CTPYKTypa JaHHBIX,
Ha3zbIBaeMasi Tabimuued ¢aitnoB. Kaxaeli sneMeHT TaOiuibl (QaillioB COACPKHUT
UH(GOPMALIMIO O PEKUME OTKPBITHS (aiina, cnenupUIMpOBaHHBIM MPU OTKPBITHU
daiina, a Takke HHPOPMALIUIO O TIOJIOKEHUH yKa3zaTelsd yreHus-3anucu. [Ipu kax-
JIOM OTKpBITHH (paiiia B TabuIle (aitioB MOSBISETCS HOBBIM 3JIEMEHT.

Onun u ToT e (aitn OC UNIX moxkeT ObITh OTKPBHIT HECKOJIBKUMHU HE CBSI-
3aHHBIMU APYT C APYTOM IIPOLIECCAMHU, TIPU 3TOM €My OyJIeT COOTBETCTBOBATHOJIUH
AJIEMEHT TaOJMLIbl onucaTesiel (pailylioB U CTOJBKO 3JIEMEHTOB TabyuLbl (aii- JIoB,
CKOJBKO pa3 3ToT (aitn Obl1 OTKphIT. OAHAKO W3 ATOrO0 MIpaBuia €CTh OJHO
UCKJIIOYEHHE: OHO KacaeTcsl cilydas, Korja (ailyl, OTKpBITHII MpoleccoM, MOTOM
OTKPBIBAETCS MTPOLIECCOM-TTOTOMKOM, MOPOKJAEHHBIM C IMOMOIIBI0 CUCTEMHOTO BbI-
3oBa fork(). IIpy BO3HMKHOBEHMH TaKOH CUTYyallMH OINEpaluy OTKPBHITHS (aiiia,
OCYIIECTBIEHHON MPOILIECCOM-TIOTOMKOM, Oy/I€T MOCTABJIEH B COOTBETCTBUE TOT U3
CYIIECTBYIOIIUX JIEMEHTOB TaOIUII (haiiyioB (B TOM YHCIIE TIOJIOKEHUE YKa3aTesl
YTEHUS-3aMHUCH ), KOTOPBIN B CBOE BpeMsi ObLJI IOCTABJIEH B COOTBETCTBUE ONIEpa- LIUU
OTKPBITHSA TOTO (haiiia, OCYIIeCTBICHHON MPOIIECCOM-TIPEIKOM.

Tpetuit HabOp aHHBIX HA3bIBAECTCS TAOJUIIEH OTKPHITHIX (paiIoB mpolecca.
Kaxnomy npoueccy B OC UNIX cpa3y nocie nopoxJIeHHsl CTaBUTCS B COOTBET-
CTBHE TabyuIla OTKPHITHIX (paitiioB mpoiiecca. Eciu, B cBOO oyepenb, yKa3aHHBIN
MpolLiecC MOPOXKIaeT HOBBIM MPOIIECC, HATPUMEDP, C TOMOIIBIO CUCTEMHOTO BBI30BA
fork(), To mporeccy-moTOMKY CTaBUTCS B COOTBETCTBHE TaOJUIIA OTKPHITHIX (aii-
JIOB TIpoliecca, KOTopasi B EPBbIi MOMEHT (PYHKIIMOHUPOBAHUS TIpoLiecca- MOTOMKA
MIPEACTABIISIET COOOM KOMHIO TaOIUIIBI OTKPBITHIX (PailyioB mporiecca- mpeaka.

B pesynbTaTe Kaxablii 2JIEeMEHT TaOIUIlbI OTKPBITHIX (PaiiiioB mpoiiecca co-
JEPKUT yKa3aTeldb MECTOMNOJIOKEHHUSI COOTBETCTBYIOIIETO 3JEMEHTa TaOJUIIbI
¢aitnoB, KOTOpas B CBOIO O4Yepellb, COACPKHUT CCbUIKY Ha AJIEMEHT TaOJIHIIbl OIMH-
cateneil ¢aitna. Ecam monb3oBaTenbckuil AeckpunTop ¢aiisia ucroyib30BaTh AJis
MHJCKCAIIMHN 3JIEMEHTOB TaOJHUIIBI OTKPBITHIX (DailyioB mporecca, TO MOJIYYUM JIO-

THYECKYIO CXeMY CHUCTEMBI yIpaBieHus (aiiamMmu (BBOAOM-BBIBOJIOM).
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JlabopaTtopHasi paboTa mpe/oiaraeT HamuCaHue MPOrpaMMbl, MOKA3bIBAIO-
el 1eMCTBUS CUCTEMbI YIPABJICHUSI BBOJOM-BBIBOJIOM MPU BHITIOTHEHUN HEKOTO-
peIx AeiictBuil ¢ ¢ainamu. [Iporpamma AomKHA JEMOHCTPUPOBATH ITUHAMUKY
dbopmupoBaHus TaOIUI U UX U3MEHEHUH B MPOIIECCe YKa3aHHBIX B BApUAHTE 3a/1a-
HUS COOBITHH.

[Ipu 5TOM MpH BBHIMOTHEHUH TEX 3aJaHHM, TJIe TpeOyeTcs JEMOHCTPUPOBATH
co3JlaHue TaOyuI] onucaresiel dainoB, nHbopmaIuio o (daitie He0OX0UMO MOy -
4aTh C TIOMOIIBI0O CUCTEMHBIX BBI30BOB stat (fstat), mockoiabky UMeHHO MH(pOpMa-
1Usl, XpaHsiascs B omnucarene Qaiija, B OCHOBHOM M TOMEMIAETCA CUCTEMHBIM
BbI30BOM stat (fstat) B cTpykTypy, crienu(HUIIMPOBAHHYIO €r0 BTOPBHIM BBIXOJIHBIM
apaMeTpOM.

[TonyuenHyo uH@OpMAIUIO U3 CTPYKTYpHI stat, JOMOJHEHHYIO HMEHEM
daiina u cneayer TpaKTOBATh B KaUue€CTBE TAOJIMIIBI onKcaTeliel (haisios.

B tex 3amanusix, rae TpeOyeTcs OTCICKUBATh TUHAMUKY CO3/IaHUSI U MO -
dbukanuu Tadaun (aisioB U TaOIUI[ OTKPBITHIX (haiJIOB MpoIecca, 3T TaOJUIIbI
JIOJKHBI IPOTPAMMHO MOJICIIUPOBATHCS MTPU BOZHUKHOBEHUHU COOBITHH, YKa3aHHBIX
B 3aJlaHUSIX JJabopaTopHOM paboThl. HUKakux NEeUCTBUMN MO CO3/IaHUIO MPOIECCOB B
porpamMmax BBITIOHIThH HE TpeOyeTcs.

CrtpykTypa Tabnuilsl (aitioB B mporpaMmax jJadopaTopHOil paboThl (yIpo-

IIEHHBIA BApUAHT) JIOJDKHA UMETh BUJ:

file number locate  Ccruika Ha Tabnuuny
name inode point  omucarened dafnoe
{ecnu HeobxomumMo)
XXXXXX  XXXXXX  XXXXXX p:0:0:0:0:0:0:0:¢ 4— punaxaxgoro daiina
XXXXXX  XXXXXX XXXXXX XXX XXX XX ]
XXXXXX  XEXXXX  XXXXXX p:9:0::0:0:0:0°4 ‘-
XXXXXX  XXXXXX b 4::9:6:9 4 p:9:0::0:6:9:0:4 > E—

CrpykTypa TabJuLIbl OTKPHITHIX (haliJIoB B MpOrpaMMax JA0HKHA UMETh BUL:
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file Heckpunrtop Cerinka Ha Tabnuny

name daina pafdnoe (ecnu
Heobxomumo)
XXXXXX XXKXXXX XXX XXX XX 4—— mnaxaxpgoro daina
p:9:6:0:4:04 XXXXXX b:9:00:0:6:9:0%4 -+
XXXXXX XXXXXX b0:0:0:0:0:0:0'4 <+
XXXXXX XXXXXX b:9:0:9:4:0:9:0:4 -

BapuanTsl 3aganuii k JadopaTopHoii padote

1. TIponecc otkpeiBaeT N ¢aiioB, peantbHO CYHIECTBYIONIUX HA IUCKE JTUOO
BHOBb CO3JaHHBIX. Pa3paboraTh mnporpamMmy, JIE€MOHCTPHUPYIOLIYIO JHHAMHKY
(opMupoBanus TabiMLBl onucareneil (aiinoB M U3MEHEHus MHpopMaluu B €€
aneMeHTax (mpu u3MeHeHuu uHpopmauu B ¢ainax). Hanpumep, cuenapuii npo-
IpaMMbl MOXKET OBITh CJICAYIOLIUM:

- OTKPBITHE NIEPBOTO MOJIb30BATENBCKOIO (ailia;

- OTKPBITHE BTOPOTO MOJIb30BATENBCKOTO (aiiia;

- OTKPBITHE TPETHETO MOJI30BATENBCKOTO (aiina;

- U3MEHEHUE pa3Mepa TpeThero ¢aiiia 10 HyJIeBOU JJIUHBI,

- KOIIMPOBaHUE BTOPOTrO (aiisia B TpeTuid paii.

[Tocne kaxa0ro U3 ATanoB nevyaTaeTcs Tabiauila onucaTesaei GaiioB s Bcex
OTKPBITHIX (HaiJIOB.

2. llpouecc co3nman HOBBIM (a1 U MepeHa3Hauusl Ha HErO CTaHAapTHBIN
BbIBOJ. Pa3paboraiiTe mporpamMmy, AEMOHCTPUPYIOILYIO TUHAMUKY CO3/IaHUS Ta0-
JIU1, CBSI3aHHBIX C 3TUM COOBbITHEM (Tabiuia (aiaoB, TaOIHIIA OTKPHITHIX (aiIoB
npouecca). Hanpumep, crieHapuii mporpaMMbl MOXKET OBITh CJETyIOIINM:

- HESIBHOE OTKPBITHE CTaHIAApTHOTO (aiisia BBOJA;

- HESIBHOE OTKPBITHE CTaHJAPTHOTO (pailyia BEIBOJA;

- HeSIBHOE OTKPBITHE CTAaHIAAPTHOTO (haiisia BEIBOIA OMIMOOK;

- OTKPBITHE MOJIH30BATENBCKOTO (haiina;

- 3aKpbITHE CTaHJapTHOTO (haityia BBoaa (MoaenupoBanue close(0));

- MIOJIyYeHHUE KOIMUU JIECKPUNTOPA MOJIb30BATEIBCKOrO (aiiia (MoaenupoBa-

aue dup(fd), rae fd - meckpunrop nons3oBaTenbekoro (daiina);
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3aKpBITHE TOJIb30BaTeIbCcKoro (aitna (moxenupopanue close(fd), roe fd -
JECKPUIITOP MOJIb30BATEIBCKOTO (aiina).

[Tocne kaxmoro W3 ATANoOB MEYATAIOTCS TaOJIMIa onucaTeseit ¢aiaos, Tad-
nuna (aitno, Tabauia OTKPHITHIX (aiiIoB IPOIIECCOB.

3. [lycTh Ba mpoiiecca OCYIIECTBIIAIOT JOCTYI K OAHOMY U TOMY e (haiiiy,
HO OJIMH W3 HUX 4YHUTaeT (paiin, a Apyroi nmumiet B Hero. HacTymaet MoMeHT, Koria
o0a mporecca oOpamarTcsl K OHOMY U TOMY ke 050Ky nucka. [lycts HexkoTopas
runoretndeckas OC HCTIOMB3YET Ty K€ MEXaHUKY YIIPaBJICHUS BBOJAOM-BBIBOJIOM,
yto 1 OC UNIX, HO He MO3BOJISAET, KaK B CUTYyalliy, ONTMCAHHOW BBIIIIE, 0OpaIiaTh-
csi K onHOMY OnoKy (haiina. Pa3zpaboraiite mporpamMmy, KOTopasi I€MOHCTPUPYET
"3aMOpakruBaHue" MEPEMEIICHUS YKa3aTeld YTCHUS-3alUCU OJTHOTO U3 MPOIIECCOB
JI0 TeX IMOp, MOoKa yKaszarellb BTOPOTO Mpoliecca HaXoAuTcs B 3ToM Oisoke. [loka-
3aTh JUHAMHUKY CO3JAaHHUS BCEX TAOJMI], CBA3aHHBIX ¢ (paillaMu M TpolieccaMu, U
U3MEHEHHUE MX COACPKUMOTO.

[Tocne kakaoro U3 ATAnoB MevyaTaroTcs TabauIbl (HaIoB U OTKPHITHIX (aii-
JI0B 000UMHM MPOLIECCaMHU.

4. ITycts N mpo1ieccoB OCYIIECTBISIOT JOCTYI K OJJHOMY U TOMY e (aiiny
Ha JMucKke (HO C pa3HBIMM peXHMaMu J1ocTyna). Paspaborats mporpammy, A1€MOH-
CTPUPYIOULYIO0 JUHAMUKY (POpMUpOBaHUS TaOIMUIBl (PaliloOB U U3MEHEHHS €€ 3Jie-
MEHTOB (IIPU MEPEeMEIEHNN yKa3aTelel uTeHUs-3amucu, HanpuMmep). Hampumep,
CIIEHAPHI MPOTPaMMBI MOXKET OBITh CIICTYFOIIHM:

- oTKpbITHE (haitna mporieccom O 11 YTCHHS;

- oTKpBITHE (paiiia mporeccoMm 1 st 3anucwy;

- OTKpBITHE (paitna mporieccoM 2 i 100aBICHNUS,

- YTEeHHE YKa3aHHOTO uncia 6aiT daiina npoueccom O;

- 3aIMCh YKa3aHHOTO YKCIIa 0aiT B ¢aiin mporeccom 1,

- ToOaBJICHNE YKa3aHHOTO YKclia OaT B paitst mporeccom 2.

[Tocne kax10TO M3 ATANOB MEYATAIOTCS TAOIHITHI (DAIIOB BCEX MPOIECCOB.

5. Pazpaboraiite mporpammy, nemoHcTpupyomryro padoty OC UNIX npu

OTKPBITHH (I)af/ina mpoueCcCoOM M YTCHHUU-3aIllUCU B HEIO. HpI/I O9TOM JOCTATOYHO IIO-
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Ka3aTh TOJIbKO IMHAMHKY CO3JaHUs TaOIHIl, CBA3aHHBIX C 3TUM COOBITHEM (TalH-
1a omucarenei ¢aina, Tabmuma (aitsioB, TabIMIIAa OTKPHITEIX (HAMITIOB MpoIIecca).
Hanpumep, cuieHapuii mporpaMmbl MOXET OBITh CJIETYIOUIUM:

- HeSIBHOE OTKPBITHE CTaHIapTHOTO (aiisia BBOJA;

- HESIBHOE OTKPBITHE CTAaHJAPTHOTO (paiiyia BEIBOAA,

- HeSIBHOE OTKPBITHE CTAaHIAPTHOTO (paiiyia BRIBOJA ONTHOOK;

- OTKPBITHE MEPBOTO MOJIb30BATEIBCKOTO (paiina;

- OTKPBITHE BTOPOTO TOJIB30BATEIBCKOTO (haiiia;

- 3anuck 20 OaiiT B mepBbIi (aiin;

- yTeHue 15 6aiiT u3 BToporo (aiina;

- 3anuCh 45 OaiiT B MepBbIil (aii.

[Tocne xaxaoro U3 ATANoB MevaTaroTcsl Tabiuia onucaresieit daiios, Tad-
nuna ¢ansoB, TaOIUIA OTKPHITHIX (DAMIOB MPOIECCOB.

6. Pa3pabotaiite mporpammy, nemoHctpupytomyio padory OC UNIX mpwu
oTKpbITHH (haiiia mpoueccoM. [Ipu 3ToM 10CTaTOUHO MOKa3aTh TOJBKO AMHAMUKY
co3faHusl TaONUIl, CBSI3aHHBIX C ITHM COObITHEM (Tabnuia omucareneit Qaiina,
Tabnuua Qaito, Tabiuua OTKPHITHIX (ailnoB nporecca). Hanpumep, cuenapuii
MIPOTPaMMBbI MOKET OBITh CJICTYIOIINM:

- HeSIBHOE OTKPBITHE CTaHIAApTHOTO (aiisia BBOJA;

- HESIBHOE OTKPBITHE CTaHIAPTHOTO (paiiyia BEIBOMA,

- HESIBHOC OTKPBITHE CTaHIAPTHOTO (paiiyia BEIBOIA OMIMOOK;

- OTKPBITHE TIEPBOTO MOIH30BATENBCKOTO (aiina;

- OTKPBITHE BTOPOTO MOJIH30BATEIHLCKOTO (aiina;

- OTKPBITHE TPETHETO MOJIB30BATENHCKOTO (haiiia.

[Tocne xaxmoro w3 ATANoOB MEYaTArOTCs TabJMIa onucaresieit ¢aiaos, Tad-
nura ¢anoB, TaOIUIA OTKPHITHIX (DAMIIOB TPOIIECCOB.

7. Ilycts xaxawii u3 N mporieccoB ocymecTBiseT Aoctyn K Pi daiimam
(1i=1..N). Hanee myctb M<N npoI1eccoB MOPOJAWIIA MPOLECChI-TIOTOMKH (C TTOMO-
nipio cuctemHoro BbizoBa fork()) m cpeam 3tux moromkoB K<M mporieccoB jo-

MOJHUTEIHHO OTKphUTH emre Sj ¢ainos (Jj=1..K). Pa3zpaborars nporpamMmmy, nemMoH-
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CTPUPYIOUIYIO0 TUHAMUKY (OPMHPOBaHUS TaOJUIl OTKPBITHIX (PaillioB MpoOILECCOB.
Hanpumep, cuieHapuii mporpaMmmbl MOXET OBITh CJIETYIOUIUM:

- npouecc 0 oTkprIBaeT ABa ¢aiina (o01iee YUCI0 OTKPHITHIX (ailyioB, BKIIO-
yasi CTaHJAapTHBIE (paiiyibl, PaBHO TISITH);

- mpouiecc 1 oTkpriBaeT aBa (aitna (001ee Yuciao OTKPHITHIX (ailioB, BKITIO-
yasi CTaHJAapTHBIE (paiiyibl, paBHO TISITH);

- Ipoliecc 2 OTKpbhIBaeT JBa (aiina (00I1ee YMCIO OTKPHITHIX (halioB, BKIIO-
yasi CTaHAApTHBIE (Pailyibl, PABHO IISITH);

- mporuecc 0 mopokaaeT npouece 3, KOTOPbId HACIeIyeT Ta0IUIly OTKPBITHIX
daiinos mporiecca 0;

- mpouecc 1 mopoxaaer npouecc 4, KOTOPbIA HACIEIyeT TaOIUILy OTKPBITBIX
daiinoB mporiecca 1;

- Ipolecc 4 AOMOJHUTEBHO OTKPBLI e ABa (daiina.

[Tocne KaxI0ro M3 ATANoOB MEUYATAIOTCA TAOIHUIBI OTKPHITHIX (DailioB Mmpo-
[IECCOB, YYaCTBYIOIIUX B JAHHOM 3Talle.

8. Ilpormecc co3manm HOBBIM (ailm ¥ TepeHa3HAYMJT Ha HErO CTaHIapTHBIN
BBOA. Paspaboraiite mporpaMmy, J€MOHCTPUPYIOIIYIO TUHAMHUKY CO3/1aHusl Tao-
JIU1I, CBSI3aHHBIX C 3TUM COObITHEM (Tabsuila onucaTesel daitna, Tadbnuna ¢aios,
TabJMIa OTKPBITHIX (paitsioB mpouecca). Hanpumep, clieHapuii mporpaMmbl MOKET
OBITH CIICTYIOIINM:

- HESIBHOE OTKPBITUE CTaHIAPTHOTO (aiisia BBOJA;

- HESIBHOE OTKPBITHE CTAHJAPTHOTO (hailyia BEIBOJA;

- HEeSIBHOE OTKPBITHE CTaHJAPTHOTO (haiiyia BEIBOA OIIHOOK;

- YTeHHE U3 CTaHJapTHOTO (paitna BBOJa 5 OalT;

- OTKPBITHE MOJIH30BATEIHCKOTO (aiina;

- 3aKpBITHE cTaHaapTHOrO (haiiaa BBoja (MoaenupoBanue close(0));

- MIOJIyYeHHUE KOMUHU JECKPUNTOpPA MOJIb30BATENBCKOTO (aiiia (MoaenupoBa-
aue dup(fd), rae fd — neckpunTop mop30BaTENBLCKOTO (haiiia);

- 3aKpbITHE MOJIb30BaTeabCKoro (aiina (moaenuposanue close(fd), raoe fd —

JECKPUIITOP MOJIb30BATEIBCKOTO (haiisa);
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yTeHue u3 "cranpaptaoro” daitna BBoaa 10 OaiiT.

[Tocne xkaxxa0ro U3 3TAINOB MeyaTalTcs Tabiuia onvcareneit (haios,
tabuna (aitios, TabaUIIa OTKPHITHIX (DAMIIOB MPOIIECCOB.

9. ITycth mporecc, oTkpoBIIHA N (hailjIoB, mepea MopoxASHUEM MpoIecca-
MOTOMKA C MOMOIIBI0 cucTeMHOro BbizoBa fork() 3akpeiBaer K<N ¢aitnos. Ipo-
IIeCC-TIOTOMOK cpa3y mociie mopokaeHus 3akpeiBaeT M<N-K ¢aiioB u gepes He-
KOTOpOE BpeMs 3aBepiiaeTcsi (B 3TO BpeMsl MPOILECC-NPEIOK 0KHUIAET €ro 3aBep-
menus). Pa3zpaboraiiTe mporpamMmy, JEMOHCTPUPYIONIYIO JIUHAMHUKY H3MEHEHHUS
JAHHBIX B cHUCTeMe ymnpaBieHus BBooM-BbIBoAOM OC UNIX (taGmuupsl (aiinoB u
TaOJIUIIBI OTKPHITHIX (DaitioB mponeccon). Hampumep, crieHapuii mporpaMmmbl MO-
KET OBITh CJICTYIOIINM:

- OTKPBITHE TIPOIIECCOM-TIPEIKOM CTaHIAPTHBIX (HailJIOB BBOJIa-BHIBOIA U Ue-
THIPEX MOJIB30BATEIBCKUX (DAMIIOB ISl YTEHUS;

- 3aKPBITHE MTPOIIECCOM-TIPEIKOM JIBYX MOJIB30BATEIbCKUX (DAiIOB;

- MIPOIECC-TIPEIOK MOPOKAAET MPOIECC, KOTOPHIA HACIEAyeT TaONuIlhl (aii-
JIOB ¥ OTKPHITHIX (haliJIoB MpoIecca-TpeKa;

- 3aBEPIIAETCS MPOIECC-TIOTOMOK.

[Tocne kaxa0ro U3 ATAnoB MEYaTarOTCs TaOIHIIBI (PaliIoB U OTKPHITHIX (haii-
JIOB JIs1 0OOMX TIPOIIECCOB.

10. ITycth mpomecc OCyIIECTBIISIET MEHCTBHUS B COOTBETCTBHUU CO CIEAYIO-
UM GparMeHTOM MPOTPaMMBI:

main()

{

fd=creat(temporary, mode); /* oTkpbITh BpeMeHHbIH (haiin */

[* BBITIOJIHEHHUE OTepaliii 3anucu-uTeHus */

close(fd);
¥
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Pa3zpabotaiiTe mporpammy, J€MOHCTPHUPYIOUIYIO JTUHAMHUKY H3MEHE-

HUS JaHHBIX CHCTEMBbI yrpaBieHus BBoAoM-BbiBogoM OC UNIX (tabauma

ormcarenei (aitios, Tabnuma danaoB, TabIUIA OTKPHITHIX (HalIoOB TpoIec-

ca).

KoHTpoJibHbIE BONPOCHI

1. KakoBa cTpykTypa onucareneil ¢aitnos, Ta0nuibl (aiioB, TaOIUIBI OT-
KPBITHIX (haiiiioB mpoiiecca?

2. KakoBa 11e1ouka COOTBETCTBUS JIeCKpUnTopa (paiisaa, OTKphITOro Ipolec-
coM, 1 ¢aisioM Ha JUCKE?

3. OnummTe QyHKIMOHATIBHYIO CTPYKTYPY OTEpalliK BBOJa-BbIBO1a (ITYJIbI,
accouuanus ux ¢ apaiiBepamu, ciocoObl nepeaadn HHPopManuu 1 T.1.).

4. Kakum 00pa3om oCyIeCTBISIETCS MOJIEPKKa YCTPOMUCTB BBO/Ia-BbIBOJIAa B
OC UNIX?

5. KakoBa cTpykTypa TabmuIl OTKPBHITHIX (ailioB, ¢aiioB U omucaTeneu
daiisioB mmocie oTkphIThs (aiina?

6. KakoBa cTpykTypa TaOmuI[ OTKPHITHIX (ailioB, (aitioB U omucaTenei
daiisioB moce 3akpbiTus ¢aiina’?

7. KakoBa cTpykTypa TaOIuI[ OTKPHITHIX (ailyioB, (aitioB M omucaTenei
(aiioB mocie co3nanus kaHana?

8. KakoBa ctpykTypa Tabmuiy OTKpHITHIX (haiinoB, ¢ailioB u omnucaTtenen

¢aiiioB mocie co3manusi HOBOTO Tporecca?

JlabopaTopHasi pabdora 4
IMopoxkaenne HOBOTO Mpomecca U padoTa ¢ HUM. 3aIyCK MPOrpaMMbl B paM-
Kax NMopokaeHHoro npouecca. Curnajnl u kaHajabsl B OC UNIX
Heap padoThl: U3y4YUTh NPOrPAaMMHBIE CPEACTBA CO3/IaHUS MPOLIECCOB, IMO-
JYYUTh HABBIKM YIPABJICHUS U CHHXPOHHM3ALIMK MPOIIECCOB, a TaKKe MPOCTEHIIHe

crmoco0nsl oOMeHa JaHHBIMH MCXKAY ITPOLHECCaMM. O3HaKOMHUTBCS CO cpeacrBaMu



JTUHAMUYECKOT0 3alycka MporpaMM B paMKax MOPOXKACHHOTO MPOLECCa, U3YUHUTh
Mexanu3M curHaioB OC UNIX, no3Bossmoniuil nporeccam pearupoBaTh Ha pas-
JMYHBIE COOBITHS, U KaHAJbI, KaK OJJHO U3 CPEIACTB 0OMeHa HMH(pOpMAaLUend MEXTy
IPOLIECCAMHU.

Teopernuyeckoe 000cHOBaHME

JU1st mOpOXkAEHUST HOBOTO Mpouecca (IMpoLecc-MOTOMOK) UCIOIb3YETCs Ch-
cteMHbIN BbI30B fork(). dopmar BbI30OBa:

int fork();

[TopoxxieHHBIH TakUM 00pa3oM MPOLECC MPEJICTaBIsIET COO0M TOYHYIO KO-
MU0 CBOETO Mpoliecca-npeaka. ENMHCTBEHHOE pa3iinune MEXAY HUMU 3aKJIF04acT-
Csl B TOM, YTO IPOLECC-TIOTOMOK B Ka4€CTBE BO3BPALIAEMOr0 3HAYEHHSI CUCTEMHO-
ro BbizoBa fork() momyuaer 0, a mpornecc-npenok - uaeHTU(UKATOP Mpolecca-
notoMmka. Kpome Toro, mponecc-noToMoK HacjiaeayeT U BECh KOHTEKCT IPOrpaMm-
HOI cpelibl, BKJIIOYask AECKPUITOPHI (aiiioB, KaHaisl U T.4. Hanuuue y nmpouecca
uaeHTudukaropa naet so3moxkHoctb 1 OC UNIX, u mobomMy apyromy mosib30Ba-
TEJILCKOMY TMPOLIECCY MOAYyYUTh UH(GOPMAILUIO O (PYHKIMOHUPYIOMIUX B JTAHHBINA
MOMEHT MPOLECCaX.

OxujaHue 3aBepIICHUS MPOIECCA-TIOTOMKA POJUTEIBCKUM MPOILECCOM BBI-
TIOJTHSIETCS C MTOMOIIIBIO CHCTEMHOTO BbI30Ba Walit():

int wait(int *status);

B pesynbrare OCyIIECTBIEHHS TMPOLIECCOM  CHUCTEMHOTO  BbI30-Ba
wait() (yHKIMOHUpOBaHUE Mpoliecca MPUOCTAHABIMBAETCS O MOMEHTa 3aBep-
HIEHUS TOPOKIEHHOT0 UM Mpoliecca-notoMka. [1o 3aBepiiiennu npouecca- HOTOMKa
npoLecc-MpeoK MpoOyX AaeTcsi M B KayecTBE BO3BPAIIAEMOI0 3HAYEHUS
CHUCTEMHOTO BbI30Ba Wait() Mmoy4aeT HACHTU(PUKATOP 3aBEPIIUBIIETOCS MMpoIiecca-
ITOTOMKA, YTO [TO3BOJISIET MPOLIECCY-TIPEAKY ONPEAEIUTh, KAKOW U3 €ro MpoLECCOB-
MOTOMKOB 3aBepIuuics (ecii OH UMell 0oJjiee OAHOTO MpOolEecca-MoTOMKa). Apry-
MEHT CHCTEMHOTO BbI30Ba Wait() TIpecTaBisieT cOO0M yKazaTellb Ha IeJI0YUCIICH-
HYIO MIEPEMEHHYIO status, KOTOpasi MOCje 3aBEPILICHUS BbITOJHEHHUS 3TOIO CUCTEM-

HOTO BbI30Ba OyAeT cojiepKaTh B CTapllieM OaiiTe KoJ 3aBeplleHHus Ipolecca-
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MOTOMKA, YCTAHOBJICHHBIHN MOCIICHUM B Ka4eCTBE CHCTEMHOIO Bbi30Ba eXit(), a B
MJTaJIIIEM - HHAUKATOP MPUYUHBI 3aBEPILICHUS MPOIecca-MOTOMKA.

dopmat cuCTeMHOTO BbI30Ba EXit(), mpeHa3HAYCHHOTO IJIs 3aBEPIICHUS

(GYHKIIMOHUPOBAHMS MPOIIECCa:
int exit(int status);

AprymeHT status sIBJIsIETCSI CTaTyCOM 3aBEpIICHUSI, KOTOPBIN MepenaeTcs OT-
Iy TpoIIecca, €CJIM OH BBIMOJIHSI CUCTEMHBIH BbI30B Walt().

Jlns momydeHusi COOCTBEHHOTO HACHTH(HKATOpa Mpolecca HCIOIb3yeTCs
CUCTeMHBIN BbI30B getpid(), a s momydeHusl uaeHTudukaropa mnpoiecca-oria -
CUCTEMHBIH BbI30B getppid():

int getpid();
int getppid();

Bwmecte ¢ unentudukaropom mporecca kaxaomy mpoieccy B OC UNIX
CTaBUTCS B COOTBETCTBUE TaK)Ke HACHTU(UKATOP TPYMIBI mpoieccoB. B rpymmy
IPOLECCOB OOBEAUHSAIOTCS BCE MPOLIECCHI, SIBISIFOIIMECS MPOIECCAMU-TIOTOMKaMH
OJTHOTO | TOTO ke mporiecca. Opranuzaiys HOBOW IPYIIIBI IPOLIECCOB BHIMOIHSIET-
Csl CUCTEMHBIM BBI30BOM getpgrp(), a moydeHrue coOOCTBEHHOIO MJIEHTU(]HUKATOpa

IPYIIBI IPOIECCOB - CUCTEMHBIM Bbi3oBoM getpgrp(). Mx dopmar:

int setpgrp();
int getpgrp();

C npakTUYecKor TOUKH 3pEeHHS B OOJBIIMHCTBE CIy4aeB B paMKaxX MOPOXK-
JIEHHOT'O TIPOIecca 3arpykaeTcs JjIsl BBIIIOJIHEHUSI ITporpaMma, OorpejieieHHas -
HUM U3 CUCTEMHBIX BbI30BOB execl(), execv(),... Kaxaplit 13 3TUX CUCTEMHBIX BbI-
30BOB OCYIIECTBIISIET CMEHY IPOTPaMMbl, OMpeAestome (yHKIIMOHUPOBAHUE
JTAHHOTO MpoIecca:

execl(name, arg0, arg1l, ..., argn, 0)

char *name, *arg0, *argl, ..., *argn;

execv(name, argv)

char *name, *argv[];
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execle(name, argo0, argl, ..., argn, 0, envp)

char *name, *arg0, *arg1l, ..., *argn, *envp[];

execve(name, argv, envp)
char *name, *arg[], *envp[];

CurHassl - 3TO MPOrpaMMHOE CPEJICTBO, C MTOMOIIbI0 KOTOPOT'O MOKET OBbITh
npepBaHo QyHkuumoHupoBanue nponecca B OC UNIX. MexaHu3M CUTHaiIOB MO3-
BOJISIET TPOIIECCaM pearupoBaTh HA Pa3jM4YHbIE COOBITHSA, KOTOPHIE MOTYT MpO-
U30MTH B X0/1¢ (PYHKIIMOHUPOBAHUS MPOIlEcca BHYTPU HETO CaMOro WJIM BO BHEIII-
HeM Mupe. Kaxknomy curHaity cTaBsATCS B COOTBETCTBHE HOMEp CUTHAJa U CTPOKO-
Bas KOHCTaHTA, UCIOJIb3yeMasi I OCMBICIICHHON HUJEeHTU(UKAIMKA CUTHAJNA. JTa
B3aMMOCBSI3b OTOOpakeHa B (haiisie onucanuii signal.h. JIns mocbuiku curHana uc-
MOJIb3YETCSI CUCTEMHBIN BBI30B, UMEIOIINI opMar:

void kill(int pid, int sig);

B pesynbrare ocyiiecTBICHHS TaKOTO CHCTEMHOTO BBI30Ba CHUTHAII, CIICIU-
bunpoBaHHBIN apTyMEHTOM sig, Oy/IeT ToCliaH MPoLecCy, KOTOPhI UMEET UICH-
tuduxatop pid. Ecinu pid He mpeBocxoauT 1, curHan OyAeT MocCiaH 1eJIoN TpyIine
MPOIIECCOB.

Hcnonp3oBanne cUCTEMHOTO BhI30Ba signal() Mo3BOJISIET MPOIECCY CaMOCTO-
ATEILHO OMNPEACIIUTh CBOIO PEAKIIMI0 Ha TOJYYCHHE TOTO WJIM WHOTO COOBITHS
(curnana):

int sig;

int (*func)();

int *signal(sig, func) ();

Peakuueit mporiiecca, OCyIecTBUBIIETO CUCTEMHBIN BbI30B signal() ¢ apry-
meHTOM func, nmpu monyueHun curnania sig Oyaet Bo3oB Gyukmuu func().

CucTeMHBIN BBI30B Pause() mo3BoJIsieT MPHOCTAaHOBHUTH MPOIIECC JI0 TEX Top,
noka He OyJeT MoJyYeH KaKoh-I1u0o CUrHai:

void pause();



CucteMHbIil BbI30B alarm(n) obecriednBaeT IMOCBUIKY MPOLECCY CHUTHA- jia
SIGALARM uepe3 n cexyH/I.

B OC UNIX cymiecTByeT cnenuaibHblid B B3aUMOJEHCTBUS MEXY IPO-
[[eccaMu - MporpaMMHbIN KaHai. [IporpaMMHBIN KaHaT CO37aeTCs ¢ MOMOIIBIO CH-
CTEMHOTO BbI30Ba pipe(), hopMaT KOTOPOTO:

int fd[2];

pipe(fd);

CucremHbIl BBI30B pipe() BO3BpallaeT ABa JecKpunropa (aiina: OguH A
3alMCH JAHHBIX B KaHaj, Apyrou - mis ureHus. [locne sToro Bce onepanuu nepe-
Ja4¥ JAHHBIX BBINOJHSAIOTCS C IOMOIIBI0 CHCTEMHBIX BBI30BOB BBOJIa-BBIBOJA
read/write. Ilpu 3TOM cucTemMa BBOAA-BbIBOJA OOECHEUMBAET MPUOCTAHOB- KY
IPOLIECCOB, €CIIM KaHaJl 3aloJHEeH (IpU 3alucu) WM OycT (IpU YTeHuu). Takux
MIPOTrPaMMHBIX KaHAJIOB MPOLECC MOXKET YCTAHOBHTH HECKOIBbKO. OTMETHUM, YTO
YCTAaHOBJICHHE CBSI3M 4Y€pe3 IMPOrpaMMHBIM KaHaj ONMPAETCs Ha HacIeJOBaHUE
daiinos. B3aumoeicTByoIIME TPOIECCHI TOJKHBI OBITH POJCTBEHHBIMHU.

3ajanus K 1a00paTopHOM padore

1. Pa3paboTarh mporpammy, peaqu3yroulyto IeHCTBUs, YKa3aHHbIE B 3a/1a-
HUU K 1a00paTOpHOI paboTe ¢ yUETOM CIEAYIOIIUX TPEOOBAHUMA:

- BCE JICUCTBUS, OTHOCSIIMECS KaK K POJAMTEIBCKOMY MPOLECCY, TaK U K IO~
POKJIEHHBIM MPOLECCaM, BBIMOJIHSAIOTCS B paMKaxX OJHOTO HUCTOIHAEMOTO (haiina;

- OOMEH JaHHBIMH MEX]Iy TMPOIECCOM-OTIIOM M MPOLECCOM-TIOTOMKOM
IpeajaraeTcsi BHIMOJIHUTH MOCPEACTBOM BPEMEHHOTO (haiiia: mpouecc-oTel] mocie
MOPOKJIEHUS MPOoLIecca-NMOTOMKA MOCTOSHHO ONpaIINBacT BPEMEHHBIN (aiii, 0xKu-
Jasi IOSIBJICHUS B HEM MH(GOpMalliu OT IMpoLecca-MoTOMKa,

- €CJIM MPOLECCOB-IOTOMKOB HECKOJIBKO, M BCE OHU MOJIFOTABJIUBAIOT HEKO-
TOPYIO HH(POPMAIUIO JJIs IPOLECCa-POAUTENS, KX IbIM U3 MPOLIECCOB OMEIAET B
(daiil HEKOTOPYIO CTPYKTYPUPOBAHHYIO 3alUCh, TIPU 3TOM B 3TOU CTPYKTYpPHUPO-
BaHHOM 3aIIUCH COJEPIKATCS CBEJIEHUS O TOM, KaKO# MpoIlecc MOChUIAET 3aMUCh, U

cama MoAroTOBJIEHHAas! HHPOpMAIIHSL.
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2. MoauduuupoBath paHee pazpabOTaHHYIO IPOrpamMmy € y4€TOM Cleny-
IOIUX TPeOOBAHUM:

- JIEUCTBUS MpoIlecca-MOTOMKA PEealn3yloTCsa OTAEIbHOW MporpaMMoil, 3a-
MyCKaeMoOM 1Mo OJTHOMY M3 CHCTEMHBIX BBI30BOB execl(), execv() u T.11. U3 mporiec-
ca-TMOTOMKa;

- MPOIIECC-TIOTOMOK, MOCJ€ MOPOXKACHUSA, JOHKEH HauyMHATh M 3aBEpILATh
cBO€ (DYHKIIMOHUPOBAHUE IO CUTHAITY, MOCBUIAEMOMY IMPOIECCOM-TIPEIKOM (3TO
K€ OTHOCHUTCS ¥ K HECKOJIBKUM IPOIIECCaM-TIOTOMKaM);

- oOMEeH JaHHBIMH MEXIYy NpOIecCaMH HEOOXOAMMO OCYIIECTBUThH Yepe3
IIPOTPAMMHBIN KaHAJL.

3. PazpaboTtath mporpaMmy, BEIYUCIISIIONTYIO HHTETpall Ha oTpeske [A;B] ot
byHKIIMU exp(X) METOJIOM Tpanelui, pa3orBas uHTepBal Ha K paBHBIX OTPE3KOB.
Jlist HaxoxkaeHus exp(X) mporpamma J0JbKHA MOPOJAUTH MPOIECC, BHIYUCIISIONIHIMA
e€ 3HaUYeHHE MYTEM PA3NOKEHUS B psiag 10 (GopMysaM BBIYUCIMTEIBHON MaTema-
TUKH.

4. Pa3zpaboTtarh mporpaMmy, BBIUMCISIONIYIO 3HaueHue f(X) kak cymmy psi-
na ot k=0 1o k=N ot Beipakerus x"(2k+1)/(2k+1)! nyist 3Hauenuii X, paBHOMEPHO
pacripenenéHubix Ha uHTepBase [0;Pi], ¥ BBIBOASIIYIO MOJIYYCHHBIH Pe3ysib- TaT
f(x) B daitn B ABouHOM (popmaTte. B 310 BpeMs npeaBapuTeabHO MOArOTOB- JIEHHBIH
IPOLECC-TIOTOMOK YUTAET JJaHHbIE U3 (paila, mpeoOpa3oBbIBAET UX B TEK- CTOBYIO
¢opMy ¥ BBIBOJUT Ha dKpaH JI0 TeX IMOp, MOKa MPOLECC-MPEIOK HE Tepe- TacT eMy
yepe3 (aitn kmroueBoe cioBo (Hampumep, "STOP"), cBuperenbcTBylolee 00
OKOHYaHHUH MPOIIECCOB.

5. Pa3zpaborare mporpaMmy, BBIYHCISIFONIYIO TJIOTHOCTH pacIpeleieHHs
[Tyaccona ¢ mapamerpom lambdaB Touke k (k- 1emoe) mo dopmy- e
f(k)=lambda”*k*exp(-lambda)/k!. JIns naxoxxnenus dakropuana u exp(- lambda)
nporpamma J0JbKHA MOPOJIUTH JBa MapauIeIbHBIX MPOIecca, BBIYUCISA- FOIIUX ITH

BEJIMYUHBI IyTEM Pa3IoKEHUs B Psil 1o (popMysaaM BBIYUCIUTEIBHON MAaTEMATHKH.
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6. PaspaboraTe mporpammy, BBIYHCISIONIYIO TUIOTHOCTH BBITYKJIOTO pac-
npeneiacHus B Touke X Mo dopmyire f(x)=(1-cos(x))/(Pi*x"2). Jlns Haxoxae- HUS
Pi m cos(x) mporpamMma MODKHA TOPOAWUTH JIBa MapaUICbHBIX MPOIECCa, BHI-
YUCIISAIOMNX 3T BEJIMYMHBI MyTEM paslIOKEHUs B psia 1Mo (GopMyliaM BBIYHUCITH-
TEJIIbHON MAaTEMATHUKH.

7. PazpaboraTh mporpamMmy, BBIYHCISIONIYIO 3HAYEHUE IIJIOTHOCTH JIOT-
HOpPMaJILHOTO pacmpezencHuss B Touke X (x>0) mo dopmyne f(x)=(1/2)*exp(-
(1/2)*In(x)"2)/(x*sqrt(2*Pi)). Jns waxoxaeHus Pi,exp(x) u In(x) mporpamma
JOJDKHA TIOPOJUTHh TPHU TMAPAJICIBHBIX MPOIECCa, BRIUMCISIONINX 3TH BEINYUHBI
MyTEM Pa3NIoKEeHHS B psizi 10 (OpMyJiaM BBIUYUCITUTEIHHOW MaTEeMATUKH.

8. PazpabGotarp mnporpamMmy, BBIUHCISIONIYIO YHCIO pa3Melie- HUi
n ajeMeHToB mo r sueiikam N=n!/n(1)!*n(2)!*...*n(r)!, ynoBmeTBoOpsIOIICE
TpeOOBaHUIO, YTO B SUEHKY ¢ HOMEpOM I momnagaeT poBHO n(i)anemenToB (i=1..r)
u n(1)+n(2)+...+n(r)=n. i BbraucieHus Kaxaoro ¢akropuaia HEOOXOIUMO TO-
POJUTH MPOIIECC-TTOTOMOK.

9. Paspabotarb mporpamMmy, BBIUHUCISIONIYIO YHCIO COYETa- HUH
C(k,n)=n!/(k!*(n-k)!). {ns Beruncienus daxropuanos n!, k!, (n-k)! 1omKkHBIOBITH
MOPOKJICHBI TPU MapalIeIbHBIX MPOIIECCA-TIOTOMKA.

10. Pa3zpabortath mporpamMmy, BEIUHUCISIONIYIO 3HaUeHue f(X) Kak cymmy psi-
na ot k=1 no k=N ot Beipaxkenus (-1)"k+1)*x"(2k-1)/(2k-1)! mist 3HaueHu# X,
paBHOMEpHO pacmpenenéHubix Ha uHTepBasie[0;Pi], U BBHIBOASIIYIO MOTYYEHHBIH
pesynbtat f(X) B ¢aiin B 1sonyHomM (opmare. B 310 BpeMs npeaBapUTEbHO MO/ -
TOTOBJICHHBIA MPOIECC-TIOTOMOK YUTAET AaHHBIC U3 (aiiia, mpeoOpa3oBhIBACT UX B
TEKCTOBYIO ()OpPMY M BBIBOAMT Ha DKPaH JI0 TEX IMOP, MOKa MPOIecC-TPeIoK HE Tie-
penact emy uepe3 (aitn kirodeBoe ciopo (Hampumep, "STOP"), cBuaeTEILCTBY-
folee 00 OKOHYaHUU MTPOLIECCOB.

11. Pazpabortath mporpamMmy, BBIYUCISIONIYI0 TUIOTHOCTH HOPMAaJIHHOTO
pacripenenenus B Touke X mo popmyne f(x)=exp(-x"2/2)/sqrt(2*P1). Jlna Haxox-

nenust Pi u exp(-x"2/2) nporpamma J0bKHA TTOPOIUTH JBA MapaUIeIbHBIX ITPOIIEC-
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ca, BBIYUCIIAIOIINX 3T BEJIMYMHBI IyTEM Pa3okKeHUs B psij 10 (opMyJiaM BbIYKC-
JUTENBHOW MaTEMATHUKH.

12. Pa3zpaboTtaTh mporpaMmy, BBIYHCISAIONIYI0 MHTErpai B auamna3zone ot 0
10 1 oT moguHTErpanbHOTO BhIpakeHUs 4*dx/(1+x”2) ¢ MOMOIIBIO TOCea0Ba-
TEJILHOCTH PABHOMEPHO pacupenenéHHbIX Ha oTpeske [0;1] ciaydaiiHbIX yucen, Ko-
TOpasi TEHEpUpYyeTcs NPOLECCOM-IIOTOMKOM HapajuiesibHo. [Iponecc-moTomok

JOJIDKCH 3aBCPIIUTHCA ITOCJIC 3apaHCC 3aJaHHOI'O YHnCJiad FeHepaHI/Iﬁ N.

KoHTposbHbIE BONPOCHI

1. Kakum 06pazom MokeT ObITh MOPOKAEH HOBBIH Mpouecc? KakoBa cTpyk-
Typa HOBOTO Itporiecca?

2. Ecm mporecc-mipeiok OTKpbIBaeT (aiis, a 3aTeM IMOPOXKIAACT MPOIECcC-
IOTOMOK, a TOT, B CBOIO OY€PE/lb, U3MEHSIET MOJIOKEHHUE YKa3aTelsl YTCHUsI-3aIUCH
¢aitna, To I3MEHUTCS JIM MOJIOKEHHUE yKa3aTeNsd YTeHUs-3amucu ¢aiiia mporecca-
orua?

3. UTto nmpou30iIeT, eciiy MpoLecc-MOTOMOK 3aBEPUIMTCS paHblIe, YeM Mpo-
I[ECC-MPEO0K OCYIIICCTBUT CHCTEMHBIH BbI30B Wait()?

4. MoryT 11 po/ICTBEHHbBIE MTPOLIECCHI PA3AENIATH OOIIYIO NAMATh?

5. KakoB anropurm cucremuoro BoizoBa fork()?

6. KakoBa cTpykTypa TaOmuI[ OTKPHITHIX (ailioB, (aitioB U omucaTenei
¢aiinoB mocie co3manus nmporecca?

7. KakoB airoput™ CHCTEMHOTO BbI30Ba exit()?

8. KakoB anroputm cucteMHOT0 BbI30Ba wait()?

9. B yem pasHuila MeXIy pazTUIHBIMU (OpPMaMU CUCTEMHBIX BBHI30BOB TH-
na exec()?

10. Jlnst wero ucnosb3ytorest curainsl B OC UNIX?

11. Kakue Buabl curnanoB cymectByoT B OC UNIX?

12. J1ns 4ero UCmonb3yrTCs KaHabI?

13. Kakue tpeboBaHus NPEabABISIOTCS K IIpoIieccaM, YTOObl OHU MOTJIH

OCYILIECTBJISITh OOMEH JaHHBIMU MTOCPEACTBOM KaHAJIOB?
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14. KakoB MakcUMasbHBINA pa3Mep NpOrpaMMHOTr0 KaHajia u mouyemy?

JlabopaTopnass pabora 5
CuHXpoHU3anMs MPoOUECCOB
Hesap padoThbI: IPAKTUYECKOE OCBOCHHE MEXAHU3MA CHHXPOHU3ALMU MPO-
1IECCOB M UX B3aUMO/JICUCTBUS MOCPEACTBOM MPOTPAMMHBIX KaHAJIOB.
Teopernueckoe 000CHOBaHME
B npenpiaymieit nabopatopHoit paboTe ObLIIM PACCMOTPEHBI Pa3IMYHbIE TTPO-
IrpaMMHBIE CPEJICTBA, CBA3aHHbBIE C CO3JAHUEM U YIPABIECHUEM IPOLIECCAMU B PaM-
kax OC UNIX. Jlannas naboparopHasi paboTa mnpesnoaaracT KOMIUIEKCHOE UX UC-
MOJIb30BAHUE TIPU PELICHUM 3a]1a4d CUHXPOHU3AIMU MPOLIECCOB U UX B3aUMOJCH-
CTBHUSI IOCPEJCTBOM IPOTPaMMHBIX KaHallOB. KpaTKo mepeduciuM coCcTaB CUCTEM-
HBIX BBI30BOB, TPEOYEMBIX JIJIs1 BHITIOJIHEHUS JAHHOW J1a00paTOpHOUN pabOThI:
1. Coznanue, 3aBepuieHue npoiecca, NoJIy4eHrue HHPopMaluyd o mpolecce,
- fork(), exit(), getpid(), getppid().
2. CHHXpOHM3AITUS MIPOIIECCOB - signal(), kill(),
sleep(), alarm(), wait(), pause().
3. Cozmanve WH(POPMAIMOHHOTO KaHada W pabota ¢ HuM - pipe(),
read(), write().
BapuanTtsl 3a1aHuii K J1a00paTopHOi padoTte
1. Mcxonuplii Tiporiecc co3gaeT aBa mporpamMMHbix kaHaita K1 u K2 u mo-
poxnaet HOBbIM mpornecc P1, a ToT, B cBOIO ouepens, eiie oauH npoiecc P2, kax-
JIBIN U3 KOTOPBIX TOTOBUT JaHHBIC 1151 00pabOTKU MX OCHOBHBIM Tpoiieccom. [oa-
rotaBiauBaembie naHHbie npouecc P1 nomemnaer B kanan K1, a npouecc P2 B kanan
K2, orkyna onu nponeccom Pl xommpytrorcs B kanan K1 u gononHsAroTCS HOBOM
nopiuel JaHHbix. CxeMa B3auMOJICHCTBUSI MPOLIECCOB, MOPSIOK MEpeaadyu JaH-

HBIX B KaHAJI U CTPYKTYypa MOATOTABJIMBACMbIX NAHHBIX ITOKA3dHbI HHKC!
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OcHorHOH niportecc PO IIportecc P1 IIporecc P2

CoznaHHe KaHaloB J Coznanue P2 J OsxHiaHHe CHIHAIA
Coznanuie P1 IToxaroropka JaH- IToxaroroeka jaH-
HBIX B KaHal HbIX B KaHal
ITochUIKa CHIHAMA |— ITochUIKa cHIHAIA
OBpaboTKa TaHHBIX O:HaHHe CHIHANA B KaHam
H3 KaHaJia IToAroTORKa AaH-
HbIX B KaHall
OxxaHHe 3apep- 4 3aeepiieHte P2
OxxHaHHe 3aBep- Iers P2
IIEHHS IPOLIECCOR |, 3apepurenne P1
P1() I CIpyKIy pa IOATOTaBJHR A€ MbIX JaHHBIX
P2(IN) KamarK1 | — PO | Nenpouecca| CoobimenHe ornpouecca|
4 Gatira 40 Gaiit

OO0paboTKa JaHHBIX OCHOBHBIM IPOLIECCOM 3aKIKOYAETCS B UTEHUU HUHPOP-
Manuu u3 nporpamMMmHoro kanana Kl u nmeuarn e€. Kpome Toro, mocpeacTsoM BbI-
a4l COOOIICHU HeoOXoauMo MH(POPMHUPOBATH 000 BCeX 3Tamax paboThl MPo-
rpaMmsbl (CO3AaHUe MPOLECCa, 3aBEPUICHUE MOChUIKU JAHHBIX B KAHA U T.1.).

2. Ucxonnblii mipoliecc co3maet nporpaMmMHubiil kanan K1 u mopoxxaaer nBa
nporiecca P1 u P2, kaxaplil ©3 KOTOPBIX TOTOBUT JaHHbBIE JUIsl 00pabOTKH UX OC-
HOBHBIM ITporieccoM. [loaroToBiieHHBIE JaHHBIE MOCIEAOBATEIBHO MOMEIIAIOTCS
MPOIECCAMH-CHIHOBBSIMA B MPOrPAMMHBINA KaHAJl U MEPENAIOTCsI OCHOBHOMY IPO-
neccy. CxeMa B3aUMOJENCTBHS MPOLIECCOB, OPSIOK MEPEIayy TaHHBIX B KaHAI U

CTPYKTypa HNOATrOTAaBIMBACMbBIX JAHHBIX ITOKA3aHbI HHUXKC:

OcHopHOH nporecc PO IIporece P1 IIpouecc P2 P1(ID
Co3znaHHe KaHATIOB J "| Oxemanue curuana CHrHAT Kanan PO
CosaanHe nporecca Pl P2(D
CozzaanHe ripoliecca P2 \d
O06paBoTKa JAHHBIX H3 OBpaboTka AaH- Monrororka AaH-
HBIX B KaHay
KaHanma HBIX B KaHQT CTpPYKTy pa MOATOTABJHE e MbIX JIaHHbIX
OsKH[aHHE 3aBePIIEHHS 47— ToceuiKa CHIHa-
TIPOLIECCOR 3apepmenne P1 | 12 | Ne npouecml CoobieHHe OT MpoLecca
[BAECRHGHHE 4 Gaitra 40 Gaitr

OO0paboTKa JTaHHBIX OCHOBHBIM IIPOIIECCOM 3aKIIOYACTCS B UTEHUU HHQOP-
Malli{ U3 MPOTPAMMHOTO KaHaja u redatu e€. KpoMme Toro, mocpeacTBOM Bbauu
coOOIIIeHN He0O0X0IUuMO MH(DOPMUPOBATH 000 BCEX ATamax pabOThl MPOTPaMMBbI

(cozmanue mporecca, 3aBepIIeHUe MOCHUIKH JAHHBIX B KaHA U T.JI.).
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3. Ucxomuplil mporiecc co3maeT MporpaMMHBIA WH(POPMAIIMOHHBIM KaHa
K1, kanan cunxponuzanuu KO u nopoxnaer nBa npouecca P1 u P2, u3 koTophix
onuH (P1) mopoxnaer eme oaun nporecc P3. HazHaueHne Bcex Tpex MOpPOKACH-
HBIX MPOLIECCOB - MOJATOTOBKA JAHHBIX JJIi 00PAOOTKH MX OCHOBHBIM IPOIIECCOM.
[loAroTOBIIEHHBIE  JAaHHBIE TOCIEAOBATEIIBHO  MOMEIIAIOTCS  MPOLECCAMU-
CBIHOBBSIMU B ITporpaMMHbIii kaHan K1 u nepegatorcs ocHoBHOMY npoueccy. Kpome
toro, nporiecc P1 uepe3 kananm cunxponusaruu KO coobGmaer mporeccy P2
unentudukarop npouecca P3 ¢ tem, yto6sl nponecc P2 mor nocnars nponeccy P3
curHaji. Cxema B3aMMOJCICTBHUS MMPOLECCOB, MOPSIOK MEPEJayu TaHHBIX B KaHal

" CTPYKTYpa IIoAroTaBJINBACMBIX TAHHBIX ITIOKAa3aHbI HUKC:

OcHorHOH miportecc PO IIpouecc P1 IIpouecc P3
CoznaHHe KaHanop J o Coznanuxe P3 L) ™ Iloaroroeka AaH-
Coznanne P1 O laHH e CHIHATA HBIX B KaHam
Coznanse P2 Iloaroroeka AaH- L IToceInKa CHIHAMNA
O6paboTKa JaHHBIX HBIX P KaHaT Ox#aHHe CHIHATA
H3 KaHasma Ilepenaya e KaHan IToaroropka AaH- 4

CHHXpOHH3aIHH KO0 HbIX B KaHan
HAeHTHHK-pa P3
Ox#jaHHe 3apep- ¢ 3apepuieHHe P3
O:xHAaHHE 3aBep- eHs1 P3
IIIEHHS [IPOLIECCOE. [« 3aeepiieHHe P1
.‘_
IIpouecc P2

Onpoc KaHana CHHXPOHH?3ALHH
IToaroToRKa AaHHBIX B KaHAT

ITockuka cHIHAMNA
|| 3aeepiieHHe rporiecca P2

CTIPYKTy pa MoAT0TaBJHBaeMbIX JaHHBIX
P3() —»
P1(I) —*| Kanan | PO | | Nonipouecca | CooliieHHe OT IpoLiecca
P2(II) — ™
P3(IV) 4 DaHrta 40 Oarr

O0paboTka MaHHBIX OCHOBHBIM IPOIIECCOM 3aKIIIOUYAETCs B YTCHUU UHDOD-
Maluy U3 MpOTrpaMMHOro KaHana u nedatu e€. Kpome Toro, mocpeacTBoM BblIauu
cooOuieHnit HeooxoanuMo MHMGOPMUPOBATH 000 BCEX ATamax padOThl MPOrPAMMBI
(coznmanue npotiecca, 3aBepIIeHUE TIOChUIKM JaHHBIX B KaHAM U T.[1.).

4. VcxonHblil poLiecc co3aaeT nporpaMMHblid kaHan K1 u nopoxngaer Ho-

BbIi mporiecc P1, a ToT, B CBOIO ouepeib, enie oauH nporecc P2, kaxaplid U3 KOTO-
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PBIX TOTOBUT JIAaHHBIE JJ11 00pabOTKU UX OCHOBHBIM mporieccoM. [loaroroBneHHbIe
JAHHBIE TOCIEA0BATEILHO IMOMEIIAIOTCS MPOIECCAMU-CHIHOBBSIMU B MPOrpaMM-
HBIIl KaHAJI U MepeJaloTcsa OCHOBHOMY Tpoueccy. Cxema B3auMOAEICTBUS MPOIIEC-
COB, MOPSJIOK NIEpeiayu JaHHBIX B KaHAII U CTPYKTYpa MOATOTABIMBAEMbIX JAHHBIX

IIOKa3aHbl HUXKC:

OcHoBHOH nporiecc PO IIporecc P1 IIporecc P2
CoznaHHe KaHalop J CoznanHe P2 _I »| OdIaHHEe CHIHATA
Coznanue P1 IToaroropka jJaH- IToaroropka jaH-
HBIX B KaHal HBIX B KaHaT
ITochbUIKa CHIHAIa |— ITochbUIKa cHIHAa
OBpaboTKa AaHHbIX O iaHHe CHTHATA B KaHam
H3 KaHa/1a IIoAroTORKa JaH-
HBIX B KaHaT
OxdaHHe zapep- 4 3aeepiieHue P2
OxaaHHe 3apep- renssi P2
IIEHHS [POLIECCOR | 3apepurerye P1
CIPYKTY pa IOAT 0TaRJHR aeMbIX JaHHBIX
P1() —»
P2(I) —*| Kanan |—» PO | | Noripouecca | CooOiieHHe 0T Iporiecca
P1(II) —™
4 GaHita 40 DaHT

O6paboTka JaHHBIX OCHOBHBIM MPOIECCOM 3aKJIFOYAETCsS B YTEHUU UHGOP-
Mallli¥ U3 MPOrpaMMHOr0 KaHaja U nedatu e€. KpoMme Toro, mocpeacTsoM BblAa4H
coolmieHnit HeooxoanumMo UHGOPMHUPOBATH 000 BCEX ATamax padOThl MPOrPAMMBI
(co3manue npoiiecca, 3aBepIICHHE MOCHUIKY TaHHbBIX B KaHaJ U T.1.).

5. Mcxoaubiii iporiece co3aeT aBa MPOrpaMMHBIX HH(POPMAITMOHHBIX KaHa-
na K1 u K2, kanan cunxponuzanuu KO u nopoxnaer nsa nponecca Pl u P2, u3
kotopeix oauH (P1) mopoxmaer emie onun mpouiecc P3. Haznauenuwe Bcex Tpex
MOPOXKJACHHBIX MPOIIECCOB - MOJATOTOBKA JAHHBIX I 00paOOTKA WX OCHOBHBIM
npoueccom. I[loarorapnuBaemeie naHHble mporecc P3 momemaer B kaHan K1, a
npoueccel P1 u P2 B kanan K2, orkyna onu npoueccom P3 konupyrorcs B kanan K1
U JOMOJHAIOTCA HOBOM mopuuent nanubix. Kpome toro, mpouecc P1 yepes ka- nain
cuaxponuzanuu KO coobmaer nponeccy P2 nnentudukarop mporecca P3 ¢ tem,

yT00BI mporiecc P2 mor mocnate mporeccy P3 curnan. Cxema B3auMopeii-



CTBH IIPOLECCOB, MOPAAOK IIEPCAaYN JAaHHBIX B KaHAJI W CTPYKTypa IOATrOTaBJIM-

BacMbIX JAaHHBIX ITOKAa3aHbl HHUXKC:

OcHoeHOH npoLiecc PO IIpouecc P1 IIpouecc P3
CoznaHHe KaHalIoB J Coznanue P3 J TIoaroropka AaH-
CoznaHue P1 Ok AaHHe CHIHATa HbIX B KaHaT
Coznadue P2 ] IToaroroeka gaH- L ITochbUka CHIHAIA
O6paboTKa JaHHBIX HBIX B KaHaT OxHAaHHe CHIHANa
H3 KaHama Ilepenaya B KaHa Iloaroroeka faH- 4

CHHXpOHH3aIHH KO HBIX B KaHan
HJeHTH)HK-pa P3
Ox#HjaHHe 3apep-  [* 3aeepuieHte P3
O:xHAaHHe 3aBep- meHws1 P3
IIIEHHS [IPOLIECCOE. |« 3aeepiieHHe P1
2 IIpouecc P2
Ornpoc KaHama CHHXPOHH3alHH
IToaroToRKa AaHHBIX B KaHai
ITochbLKa cCHIHaAMIA
3aeepliIeHHe IIpoLecca P2
P3(D) CIpyKIypa noﬁromnmfmaemx JaHHBIX

By oy i +
P1(I) —*| Kanan K2 > | KananK1 | —* PO | Nenpouecca|Cooﬁmem~1e crrnpoueccal

P2(IL)) —»| P3(IV)

4 Gaiita 40 GaHT

O0paboTKa JaHHBIX OCHOBHBIM IPOLIECCOM 3aKIHOYAETCS B UTEHUU HUHPOP-

Manuu u3 nporpamMmmHoro kanana K1 u neuatu e€. Kpome Toro, mocpeacTBoM Bbl-

Ja4u cooOIIeHUH HEeoO0XoauMo MH(POPMHUpPOBATH 000 BCeX 3Tamax padOThI MPO-

rpaMMmbl (CO3AaHME MPOIECCa, 3aBEPIICHUE MOCHUIKU JaHHBIX B KaHAT U T.1.).

6. Ilporpamma mopoxaaer

MEepapXUUYECKOe JEPEBO MpoleccoB. Kaxmpii

IMponuccCc BBIBOJIUT COO6H_ICHI/I€ O Ha4YaJIC BBIIIOJHCHUS, CO3AACT IIapy IMPOICCCOB,

coo6maeT 00 9TOM, KACT 3aBCPHICHHUA MOPOKIACHHLIX IMPOICCCOB M 3aTCM 3dKaH-

yuBaeT padboty. IlockoabKy AeCTBHS B paMKaxX KaX/I0To MPoLecca OTHOTHUITHBI, 3TH

JNEUCTBUSL JIOJDKHBI OBITH O(OPMIIEHBI OTACIBHOM MpOrpaMMOM, 3arpykaeMoi

cUCTeMHBIM BbI30BOM exec(). [TapameTp nmporpamMmel - 4rciio ypoBHe# (He 6oee 5).

P01

P11 P12

A

P21 P22 P23 P24

4— yporeHb 0

4—  Yporetbl

44— yporeHb 2
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7. VicxonHpli mporiece co3aaeT nporpaMmHubiil kaHan K1 u mopokmaeT Ho-
BBl TIporiecc P1, a ToT, B cBOIO ouepeib, mopoxaaeT eme oaud npouecc P2. Tlox-
TOTOBJICHHBIE JIAHHBIE MOCIIECI0BATEIBHO MOMEMAOTCA MPOLIECCAMU-CBIHOBBSIMU B
MPOrPAMMHBIN KaHaJl U TIEPEIat0TCsl OCHOBHOMY Ipoiieccy. PDailn, YuTaemMsblil mpo-
meccoMm P2, momkeH OBITH JOCTATOYHO BETUK C TEM, YTOOBI €r0 YTCHHE HE 3aBep-
IIMJIOCh paHee, YeM 3aKOHYUTCS YCTAaHOBJICHHas 3aJepkka B n cexkyHa. Ilocrme
cpabaTeiBaHus OynuibHHKA Tporiecc P1 mocelmaer curnan mpoueccy P2, npepsi-
Bas yteHue ¢aiina. CxeMa B3aMMOJCHCTBUSI MPOIIECCOB, MOPSAIOK Mepeaaun JdaH-

HBIX B KaHAJI K CTPYKTYpPa IIOAI0TAaBJIMBACMBIX JAHHBIX ITOKA3aHbl HUKC:

OcHorHOH Mporiecc PO IIpouecc P1 IIpouecc P2
CoznaHHe KaHaIoOBR J i Cozsnanse P2 || Yreame Gommoro
Coznanue P1 IToaroToORKa aH- tpatina

HBIX B KaHan » IloAroTroBka AaH-

3ajep:KKa nporecca HBIX B KaHaT
ObpadoTka JaHHbIX Han CeKyHA
N TTochUIKa CHIHAA

Ox#HaHHE 3apep-

meHus1 P2 “ 3apepiieHHe P2
Ox#HaHHE 3aBep- II0AroTOBKa JaH-
IIeHHsI [POLIECCOB HEIX B Icariarn

4_|— 3aeepiieHHe P1
CIPYKIY pa [IOAT0TaRJHE aeMbIX JaHHbBIX

P1(I) —»

P2(I) —*®| Kanan [ PO | | Nenipouecca | CooOliieHHe OT MpoLecca

P1(I) —™

4 DaHra 40 OaHT

O0paboTka MaHHBIX OCHOBHBIM IPOIIECCOM 3aKIIIOUYAETCs B YTCHUU UHDOD-
Malluy U3 NPOTpaMMHOIo KaHaia u neyatu e€. Kpome Toro, mocpeacTBoM Bblauu
coo0uieHnii HeooxoaruMo MHMOPMUPOBATH 000 BCEX ATamax padOThl MPOrPAMMBI
(coznmanue mpoiiecca, 3aBepIlIeHre OChUIKH JAHHBIX B KaHAT U T.1I.).

8. Mcxoansiii mporiecc co3aaet nmporpaMMubiii kanan K1 u mopoxxaaer aBa
npouecca P1 u P2, kaxplil U3 KOTOPBIX TOTOBUT AAaHHBIE 1JIs1 0OpabOTKU MX OC-
HOBHBIM IpolieccoM. IIoaroToBiIeHHBIE NaHHBIE MOCIEN0BATEIBHO MOMEILAIOTCS

mpounccCcaMmn-CbIHOBbSIMH B HpOI’pElMMHBIfI KaHall 1 nICpCcaar0TCa OCHOBHOMY IIPO-
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neccey. Cxema BSaHMOHCﬁCTBHH MMpoHeCCOB, MOPAJOK IIEPCIadYr JaHHBIX B KaHAI U

CTPYKTYypa NOATrOTABIMBACMbIX JAHHBIX ITOKA3aHbI HHUKC:

OcHOPHOH niporiecc PO IIportecc P1 IIpouecc P2 P1(1D)
Cos1aHHe KaHATIOR O>KHIaHHe CHIHATA CHrHan Kanan PO
Cosaanme niporiecca P1 P2(D
CozaanHe nporiecca P2 \d
ObpadoTka AaHHBIX H3 O6paboTKa AaH- Toxroroeka AaH-
HBIX B KaHat
KaHama HBIX B KaHaJI CTpyKTy pa IOATr0TaRHRae MbIX JaHHbIX
O3KHIaHHE 3aBePUICHHS '—I— Tocpuika cHrHa-
TIPOLIECCOR 3ap epmienne P1 | 1@ | Nemporecca | Coo0leHHe 0T npoLecca
[BeBERIHEE Rl 4 Gaitra 40 Gatir

O6paboTKa JaHHBIX OCHOBHBIM IPOIECCOM 3aKJIFOYAeTCs B UYTCHUU HHGOP-
MallMy U3 IPOrPaMMHOr0 KaHalia u ne4yatu e€. KpoMe Toro, mocpeAacTBOM BbIJIauu
coo0uIeHnii HeoOXoAuMO MH(OPMHUPOBATH 000 BCEX ATamax padOThl MPOrPAMMBI
(co3maHue mporiecca, 3aBepIlieHUe MOChUIKH JaHHBIX B KaHA U T.1.).

9. Ucxonusiii mporiecc co3maer nBa nmporpammubix kanaia K1 u K2 u mo-
poxkaaeT nBa nponecca P1 u P2, kaxb1it ©3 KOTOPBIX TOTOBUT AaHHBIE JiJisi oOpa-
OOTKH WX OCHOBHBIM mporieccoM. [loaroraBnuBaemeie maHHbIe mpoiiecc P2 mome-
niaet B kaHai K1, 3arem oHu 0TTyJa yuTarotcs npoieccom P1, nepenuceiBaroTcs B
kaHall K2, nonosHsoTCs CBOMMM JTaHHBIMUA. CXema B3aMMOJICVCTBUSI MPOLIECCOB,
MOPSZIOK TMEpeAayu JaHHbIX B KaHall W CTPYKTypa MOATOTABIMBAEMbIX JAaHHBIX

M300pakeHbl HUXKE:

OcHOPHOH niporiecc PO IIporece P1 IIponecc P2
CosnaHHe KaHAIOB Q:HaHHe CHrHama CHryan
CosaaHHe rpoLecca P1
CozaaHHe ripoliecca P2 \d
O0paboTKa JaHHBIX H3 Obpaborka JgaH- Toaroroexa AaH-
KaHaia | HBIX B KaHar HEDE B KAt CIpyKTy pa IIOATOTARHR A MbIX JaHHBIX
OsKHIaHHe 3aRepUICHHS Tocsuka cHIHa-
TIPOLIECCOR . 3ap epureHHe P1 J1a 1 Ne npoueccal CooblieHHe OT IpoLiecca
[ 3aeepieHHe Pl 4 Gatita 40 Gar
PL(D)
P20 —
PL(I

O06paboTKa JaHHBIX OCHOBHBIM IMPOLIECCOM 3aKIHOYAETCS B UTEHUU HUHPOP-
Manuu U3 nporpammHoro ka"ana K2 m neyatu e€. Kpome Toro, nocpeacTtsom BbI-
JTa4d COOOIIeHN HeoOxoauMo WHPOPMUPOBATH 000 BCEX 3Tamax pabOTHI MPO-

I'paMMBbI (COB,Z[aHI/Ie nponecca, 3aBEPUICHUC ITOCBIJIKN JaHHBIX B KaHAJTI U T.,Z[.).
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JlaGopaTopHasi padora 6
MopaeanpoBanue padoThl MHTEPNPETATOPA

Hean padoThl: MpakTUYECKOE OCBOECHUE CPEACTB ypasieHus pecypcamu OC
UNIX Ha ocHOBe pa3pabOTKH MporpaMMbl, MOJEIUpYIOUIEH pabdoTy HHTEp-
npeTaropa B IUIAaHE CO3/aHMs IMPOIIECCOB, PEATU3YIOIUX KOMAaH]Ibl B KOMaHAHOU
CTPOKE, UX CHHXPOHU3AINH U B3aUMOJICHCTBUIO 110 TAHHBIM.

Teoperuueckoe 000cHOBaHUE

[Ipu BBITOTHEHWHM OIEpAIMK TIePEHAIIPABICHUS BBOJA-BHIBOJA BAKHBIM
MOMEHTOM SIBJISICTCS HACIICOBAHUE TOJIB30BATEIBCKUX JECKPUIITOPOB, OCYIIECTB-
JIIeMOE ¢ TTIOMOIIBI0 CHCTEMHBIX BbI30BOB dup() ufentl().

Cucremubii Bb130B dup() 0OpabaThiBaeT CBOM €IMHCTBEHHBIN MapamMeTp Kak
MOJIb30BATEIBCKUN JIECKPUNTOP OTKPHITOro (aiiia ¥ BO3BpAIAET IEJNOE YHUCIIO,
KOTOPOE MOKET OBbITh HCIOJIb30BAHO KaK €I OJMH IMOJIb30BATEIBCKUM JIECKPHUII-
Top TOro k€ (haitya. C MOMOIIBIO KOIHMH TMOJIB30BATEIBCKOTO JecKpunTopa daiiia
K HEMY MOKET OBITh OCYIIECTBJICH JOCTYI TOTO K€ THIA U C UCIIOJb30BaHUEM TO-
ro K€ 3HAYCHUS yKaszaTess 3aliCHU-YTEHUS, YTO M C MOMOIIbI0 OPUTHHAIHLHOTO
MOJIb30BATEIBCKOTO JIECKpUNTOpa (aiina.

Cuctemnsrii Bbi3os fentl(), umeromuit popmar

int fentl(int fd, char command, int argument);

BBITIOJTHSICT JIEHCTBUS 110 Pa3/IClICHUIO TMOJIh30BATEILCKUX JIECKPUIITOPOB B
3aBUCUMOCTH OT TISATM 3HA4YEHWH apryMeHta command, crnenmu@uIMmpoBaHHBIX B
¢aiine fentl.h. Hanpumep, npu 3Hauenun Broporo aprymenra, pasuoro F_ DUPFD,
cucteMHbl BbI3OB fentl() Bo3Bpaiaer mepBblii CBOOOAHBIN AeCKpUNTOp (aiina,
3HAYCHHE KOTOPOTO HE MEHBIIE 3HAYCHHS apryMeHTa argument. ITOT TMOJIb30Ba-
TEIBLCKUN NECKPUTITOP (Dailyia JOJKEeH OBITh KOMHEH MOJb30BATEIBCKOTO JIECKPUII-
Topa (aiiia, 3aganHoro aprymentom fd.

C nmomompio cucteMHbIX BbI30BOB dup() u fentl() monb3oBaTenbckue mpo-
rpaMMbl, a TaKke W uHTeprperatop koMann Shell peanusyroT kanaibl U nepe-
HAa3HAYCHWE CTAHJAPTHOTO BBOJIAa W CTAHAAPTHOTO BbIBoAa Ha aiin. IlycTs,

HaIlpuMep, HEKOTOpask mporpaMmMa prog YuTaeT JaHHbIE U3 CTAHIAPTHOIO BXOIHO-
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ro MOTOKa W BBIBOAUT PE3YJIbTaThbl B CTaH,HapTHBIﬁ BbIXO,Z[HOﬁ IIOTOK. I[JISI TOTO,
4TOOBI Ta K€ MporpamMma 4yuTajia JaHHble u3 (aiina aa.txt, a ocyiecTBisiia BHIBOA
B (haiin bb.txt, HeOOX0IMMO BBIITOHUTE:

#include <fcntl.h>

int fd, fd2;

fd = open(*"aa.txt", O_RDONLY);

close(0);

fentl(fd,F_DUPFD,0);

fd = open("bb.txt", O_WRONLY | O_CREAT);

close();

fentl(fd2, F_DUPFD, 1);

execlp("prog", "prog", 0);

Wutepnperatop Shell mpencrarnser co0oi OOBIYHYIO, ¢ TOYKH 3PCHHUS
MOJIb30BaTENsl, MPOTPpaMMy, KOTOpasi B XOJ€ CBOETO (PYHKIIMOHUPOBAHUS CO3AAET
IMPOLCCChI, pCAITUIYIOIHC IMPOCTHIC KOMAaHAbl KOMAH/HOI'O A3bIKA, BBIIIOJIHACT IIC-
pPCHAIIpaBJICHNUC BBOJAA-BbIBOJAd, CTPOUT IIPOIPaAMMHBIC KaHAJIbI MCKY KOMaHIaMHU
u T.1. Hampumep, cxemy 06pab0TKH KOMaHAHOMN CTPOKHU

cat < a.txt | sort | pr
HHTCPIIPCTATOPOM KOMaAHI, OIIyCKad ACTAaJIHh, CBA3AHHBIC C HACJICAOBAHHCM JIC-

CKPHUIITOPOB (haiiJIOB, MOKHO TIPE/ICTABUTH B BHUJIC:
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HurepripeTaTop Pm

Read T cat()

open ("a.txt") b SREOV(ed) —» exit) [ "]
pipe(fdl) fd1[1]
pipe(f) I
............ — sort0)

Ifgig —_I—p execv(''sort'") [ — exit0 S
STTTRTRRLE pr() fd2121
g:::g 351 execv("pr") " exit() g
wait()

BapuanTsl 3agaHnii K 1adopaTopHoi padore

1. CoctaButh mporpammy, Moaeaupymoiryw padory Shell-unrepnperaropa
npu o0paboTKe KOMaHIHOW CTPOKH, YKa3aHHOW B Bapuante. [lpu peanuzaruu
MpOrpamMMBbl IyTEM BbIJAYM COOOIIEHUA MHPOPMUPOBATH 000 BCEX 3TAIAX €€ pa-
00THI (CO3/1aH MPOIIECC, BHITTOTHEHNE KOMaH/bl 3aKOHUYEHO U T.J.).
Bapuant 1. (cc prl.c & cc pr2.c) && cat prl.c pr2.c > prall.c.
Bapuanr 2. we -C < a.txt & wc -c < b.txt & cat a.txt b.txt | wc -c > c.txt.
BapuanTt 3. who | wc -1 & ps | wc -I.
Bapuant 4. tr -d "[p-z]" < a.txt | wc -¢c & wc -C < a.txt.
Bapuanr 5. 1s -la > a.txt & ps > b.txt; cat a.txt b.txt | sort.
Bapuanr 6. Is -lisa | sort | wc -l > a.txt.
BapuanT 7. cat a.txt b.txt c.txt | tr -d "[a-1]" | wC -w.
Bapwuanr 8. Is -al | we -l && cat a.txt b.txt > c.txt.
Bapuant 9. tr -d "[0-9]" < a.txt | sort | unig > b.txt.
Bapwuanr 10. Is -al | grep "April" | wc -l > a.txt.



JlaGopaTopHnasi padora 7/
MexnpoueccHoe B3auMOAeiCTBHE POrpaMM

Hean padorei: ocBoeHue cpenactB IPC; Hamucanue mnporpamm, HCHOIB3Y-
IOIMAX MEXaHu3M ceMadopoB, odepeseii COOOIIEHUH, CErMEHTOB pa3IeiIsaieMO
aMSATH.

Teopernueckoe 000CHOBaHME

Mexanusm IPC (Inter-Process Communication Facilities) Bkarouaer:

- cpencTBa, 00eCIeYNBAIOIINE BO3MOKHOCTh CHHXPOHHU3AINH TIPOIIECCOB
IIPH JIOCTYTIE K COBMECTHO MCIOJIBL3YEMBIM pecypcam (cemadopsl - Semaphores);

- CpencTBa, 00ECTIEYNBAIOININE BO3MOKHOCTh TTOCBUIKH MPOLIECCOM COOOIIIe-
HUIA JPyroMy MpOU3BOJIBHOMY Ipolieccy (odyepenn cooOIeHni - message queries);

- CpencTBa, 00ECIeYNBAIONINe BO3MOKHOCTh HAJTMYUS OOIICH IS Mporiec-
COB maMsITH (CETMEHTHI pa3zeisieMoi maMaTu - shared memory segments).

Haunbonee o6mum nonstueM IPC sBisercs Kimro4, XpaHUMBIA B 0OIIEeCH-
CTEMHOU Tabnuie U 0003HAYAIOMIMI OOBEKT MEKIIPOLIECCHOTO B3aMMOJACHCTBUS,
JTOCTYITHBIM HECKOJIBKUM TporieccaM. O003HauaeMbIi KITF0UOM OOBEKT MOXKET OBIThH
ouepeibio co00IIeHUH, HA0OPOM ceMadOPOB MU CETMEHTOM pa3/IeasieMOn MaMsITH.
Kitou umeet tun key t, coctaB KOTOPOTO 3aBUCUT OT PeaTU3aIMK U ONPEICISICTCS
B (paitnesys/types.h. Kittou ucnomnb3yercst 175 co3anus 00beKTa MEKIIPOIIECCHOTO
B3aUMOJICHCTBUSL WJIM TIOJYYEHHs] JOCTyINa K CylIecTByIomeMy oObekTy. O0e
oTiepalliy BBITIONHSAIOTCS MOCPEACTBOM omepanuu get. Pesynpratom omepanuu get
SIBJISICTCS €T0 1EJIOYNCIACHHBIN UACHTU(UKATOP, KOTOPBIA MOYKET UCIIOJIB30BATHCS B
IpYTuX (PYHKITUAX MEKITPOIIECCHOTO B3aMMOICHCTBHSI.

Cemacgpoprl

Jlnst paboThl ¢ cemadopaMu MOAIEPKUBAIOTCS TP CUCTEMHBIX BbI30BA:

- semget() it co3aHms U TOTyYeHHS JOCTYIa K Habopy ceMadopoB;

- semop() I8 MaHUNYJIUPOBAHUS 3HAYCHUSIMH ceMadopoB (dTO TOT CHU-
CTEMHBIN BBI30B, KOTOPBIN MO3BOJISIET MPOIECCAM CHHXPOHU3UPOBATHCS HA OCHOBE

UCIIOJIb30BaHus ceMadopoB);
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- semctl() st BeIMOTHEHMSI Pa3HOOOPA3HBIX YIPABISIONIMX ONEpaluii Hajl
Habopom ceMadopoB.

[TpoTOTHUTIBI TEPEUYNCIICHHBIX CHCTEMHBIX BBI30BOB OIMKMCAHBI B (Daiiax:

#include <sys/ipc.h>

#include <sys/sem.h>

CucremHbIN BBI30B Semget() nMeer cireyromnii CHHTaKCHUC:

semid = int semget(key _t key, int count, int flag);

Ero mapamerpamu sBusitorest kimtou (key) mabopa cemadopoB U JTONOJHU-
tenbHble Quaru (flags), onpenenennsie B <sys/ipc.h>, uncno cemadopoB B Habope
cemadopoB (count), o6aalOMMUX OAHUM U TeM ke KiIto4oM. CHCTEMHBIN BBI30B
BO3BpamiaeT wuaeHtudukatop Habopa cemadopoB semid. Ilocie BwI30- Ba
semget() HWHAMBUAYAJbHBIM ceMaop HACHTUPHUIMPYETCS HACHTUPUKATOPOM
Habopa cemadopoB U HOMEPOM ceMadopa B 3TOM Habope.

dnaru cucteMHOro BhI3oBa Semget() mpuBeACHBI B TAOIHIIC:

IPC_CREAT | semget() co3maet HOBBIH cemadop i1 JaHHOTO Kitoda. Ecnu daar
[PC_CREAT ne 3anaHn, a Habop ceMaopoB C yKa3aHHBIM KIIFOUOM
YK€ CYIIECTBYET, TO OOpaIiaronuics mporecc moJyquT
UACHTU(PUKATOP CYIIECTBYIOIIET0 Habopa cemadhopoB

IPC_EXLC Onar [PC_EXLC Bmecte ¢ ¢uarom IPC_CREAT npennaznauen
JUTsL cO3J1aHus (M TOJIBKO Ui co3AaHus) Habopa cemadopos. Eciu
Habop cemadopoB yke CyllecTByeT, semget() Bo3Bpatur -1, a cu-
CTEMHas nepemMeHHas errno Oyzaer cogepsxarb 3HaueHue EEXIST

Munanmue 9 out duiara 3agaroT npasa aoctyna Kk Habopy cemadopos.
Cuctemnslii Be13oB Semctl() umeer ¢popmar:
int semctl (int semid, int sem_num, int command, union semun arg);

rae semid - 3To uaeHTuuKarop Habopa cemadopon, sem_numb - HoMep ceMado-
pa B rpymnme, command - KOJ omeparyu, a arg - yKazareib Ha CTPYKTYpY, COAep-
KUMOE KOTOPOI HHTEPIIPETUPYETCS MO-PA3HOMY, B 3aBUCHMOCTH OT OTIEpaIlvy.

CrpykTypa msg UMeeT BU:

union semun

{

int val;




struct semid_ds *buf;
unsigned short *array;

b

C nomomrsro semctl() mosxHo:

- YHHUYTOXXHUTHh HAOOp ceMadopoB WM HHANBUAYATLHBIN ceMadop B yKa3aH-
Hoil rpynnie (IPC_RMID);

- BepHYTh 3HaueHHe oTaeiapHoro cemadopa (GETVAL) umu Bcex cemado-
poB (GETALL);

- YCTaHOBHTbH 3Ha4YeHHE oTAeibHOro cemadopa (SETVAL) miam Bcex cema-
¢dopos (SETALL);

- BepHYTh unciio ceMadopos B Habope cemadopos (GETPID).

OCHOBHBIM CHCTEMHBIM BBI30BOM JJISI MAaHUITYJIMPOBAHUS ceMadOpoM SBIIS-
eTcsl:

int semop (int semid, struct sembuf *op_array, count);
rae semid — 3TO paHee MOJYyYCHHBIN JTECKPHUITOP TPYIIBI ceMadopoB, Op array —
MaccHuB CTPYKTyp sembuf, ompeneneHHbsIx B (aiine <sys/sem.h> m comeprkanux
OMHCaHMs onepanuii HaJ cemadopamMu TPYMIbI, a count - pa3Mep 3TOr0 MacCHUBA.
3HaueHHE, BO3BPAIIAEMOE CHCTEMHBIM BBI30BOM, SIBJIICTCS] 3HAYCHUEM TTOCIICTHETO
oOpaboranHoro cemadopa. Kaxnapiii aieMeHT MaccuBa Op array MMEeT CIeaylo-
HIyI0 CTPYKTYpY (CTpyKTypa sembuf):

- HoMep cemadopa B yKazaHHOM Habope ceMadopos;

- oneparus Haa ceMadopowm;

- aru.

Ecnu yka3zaHHBIE B MaccHBE Op array Homepa ceMadopoB HE BBIXOIAT 3a
npenensl obmero pasmepa Habopa cemadopoB, TO CUCTEMHBINM BbI30B MOCIEAOBA-
TEIHHO MEHSET 3HaUeHue cemadopa (€Ciau 3TO BO3MOXKHO) B COOTBETCTBUHU CO 3HA-
YEHUEM TI0JIS «oTepanus». Bo3MOXHBI Tpu citydasi:

1. OtpunarensHoe 3HaYEHUE SEM_OP:



- €CJIM 3HAYCHHUE TOJISI OTIepaIy Sem_Op OTPHIATEIHHO, U €r0 aOCONIOTHOE
3HAYCHWE MEHBIIE WM PAaBHO 3Ha4YeHHIO ceMadopa semval, To siapo mpubaBiser
ATO OTPHIIATEIILHOE 3HAUCHNE K 3HAYCHHIO cemadopa;

- €CJIH B pe3yJbTaTe 3HaueHue ceMadopa CTano HyJIeBBIM, TO SAPO aKTHBH-
3UpYeT BCE MPOIECCHI, OXKUIAIOIINE HYJIEBOTO 3HAYCHUS 3TOTO ceMadopa;

- €CJIM K€ 3HAYCHHE TIOJIA OMEpalud Sem Op IO a0CONIOTHOW BEITUYHHE
6ompire cemadopa semval, TO SAPO yBETUUYMBACT HA SIUHUILY YUCIIO TIPOIIECCOB,
OKUJIAIOIIMX YBEJIIMYEHHUs 3HaYeHHs ceMadopa U YCHIILISET TEKYIIHM MPOIECcC 10
HACTYTUICHHS 3TOTO COOBITHSI.

[TonoxutenbHoe 3HavyeHWe sem op. Eciam 3HadyeHwe 1mons omnepa- Huu
sem_op MOJOKUTEIBHO, TO OHO MpUOaBIseTcs K 3HaUeHuo cemadopa semval,a Bce
MPOIIECCHI, OKUAIONINE YBEIWMYCHHsI 3HA4deHUs cemadopa, aKTUBH3UPYIOTCS
(npobyxnatorcs B Tepmunosniorun UNIX).

HyneBoe 3Hauenue sem_op:

- €CIIM 3HA4YCHUE TOJIS OIepaIiy Sem_Op PaBHO HYIIIO, TO €CIU 3HAYCHHE
cemadopa semval Takke paBHO HYJIO, BRIOUPAETCS CIEIYIONTUN JIEMEHT MacCH-
Ba Op_array;

- €CJIM >Ke 3HadeHue cemadopa semval OTIMYHO OT HYJIA, TO SAPO YBEIUUH-
BaeT Ha €JMHUILYy YMCIIO MPOIIECCOB, OXKUIAIOIIMX HYJIEBOTO 3HaueHUs: ceMadopa,
a OOpaTUBIIHICS TIPOIIECC TIEPEBOIUTCS B COCTOSTHUE OXKHUIAHUS.

[Tpu ucnons3oBanuu Quiara [IPC_ NOWAIT sapo OC UNIX nHe Gmokupyer
TEKYIIUH TPOIece, a JIMIIb COOOIAeT B OTBETHBIX IMapaMeTpax O BO3HUKHOBCHHH
CUTYaIINH, IPUBEIIICH Obl K OJIOKMPOBAHWIO TIpollecca MPU OTCYTCTBHM (hjia- ra
IPC_NOWAIT.,

Ouepeou coobwenuti

Jliist obecniedeHust BO3MOKHOCTH 0OMEHA COOOIICHHUSIMU MEXKTY TTPOIIeCCaMU
MEXaHU3M OuepeIci MoaAePKUBACTCS CICAYIOIIMMH CUCTEMHBIMH BBI30BAMHU:

- msgget() ass oOpazoBaHKsl HOBOW OYepeM COOOINECHUH WIIM TOJYYCHHUS
JIECKPUTITOPA CYIIECTBYIOIIECH OYepeu;

- msgsnd() st MOCTaHOBKH COOOIIEHHSI B YKa3aHHYIO OYepeib COOOICHUN;
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- msgrcv() Ui BEIOOPKH COOOIICHHMS U3 OYepeId COOOIIEHHUH;

-msgctl() s BBIMOMHEHHWS  psfa  YOPABISIONIMX  JICHCTBUM.

[IpoToTHUIIBI TEpEUYHCICHHBIX CUCTEMHBIX BHI30BOB ONMCAHBI B (haiinax:

#include <sys/ipc.h>
#include <sys/msg.h>

ITo cuctemuomy BeI30BY msgget() B oTBeT Ha ko4 (key) m Habop ¢maros
(TIOJTHOCTBIO aHAJIOTMYHBI (py1araM B CUCTEMHOM BbI3oBe semget()) sapo 1mubo co-
3/1a€T HOBYIO OYepe/lb COOOIIEHUN U BO3BpAIAET MOJIb30BATENI0 UACHTUPUKATOP
CO3JTaHHOW OYepe/n, TUO0 HAXOIUT JIEMEHT TaOJIMIIBI OYepeie cooOIIeHuM, co-
JIep>Kallui YKa3aHHBIN K04, ¥ BO3BPAIlA€T COOTBETCTBYIOMIUNA UACHTHU(HUKATOP
ouepeau:

int msgqid = msgget(key _t key, int flag);

Jlist momeleHust COOOIIEHHsT B O4Yepeb CIYKUT CHCTEMHBIA BbBI-30B

msgsnd():
int msgsnd (int msgqid, void *msg, size_t size, int flag);

rJIe MSg - 3TO yKa3aTeb Ha CTPYKTYPY IJIMHOM Size, COACPIKAITYIO ONMPEaeTIEMbIiA
MOJIb30BAaTEIEM IEJIOUYUCIICHHBIM THUM COOOIIEHUSI M CUMBOJIBHBIA MAacCCHUB-
cooO11eHue.

CrpykTypa mSg uMeeT BUA:

struct msg

{

long mtype; /* Tam cooOmenus */

char mtextf[SOMEVALUE]; /* tekct coodmienns (SOMEVALUE - mo6oe)
*/

h

[MapameTp flag onpenenser meficTBUS sAapa MpU BBIXOJE 3a MPEACIBI JA0MY-
CTUMBIX pa3MepoB BHyTpeHHed Oydepnoit mamsitu (dmar IPC_NOWAIT co 3na-
YEHUEM, PACCMOTPEHHBIM BBIIIIE).

VYcnoBusiMU yCTieIIHON TOCTAHOBKHU COOOIIEHUSI B OUePE/Ib SBIISIOTCS:

- HaJIM4YuWe MpaB MpoIiecca Mo 3aIiCH B JaHHYIO0 O4epeab COOOIICHUI;
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- HETIPEBBINICHUE NITUHONW COOOIICHUS 3aIaHHOTO CHCTEMON BEPXHEro Ipe-
nena;

- TIOJIOKUTETIFHOE 3HAYCHHUE YKA3aHHOTO B COOOIIEHUH THITA COOOIIICHUS.

Ecnu xe oka3piBaeTcs, 4TO HOBOE COOOIIEHIE HEBO3MOXKHO Oy(epu3oBaTh B
Ape MO MPUYMHE TPEBBIIICHUS BEPXHETO Mpeleia CyMMapHOH IJIMHBI cooOIe-
HUUW, HaXOAsmmXcs B fanHon ouepeau coodmmernit (¢uar [PC_ NOWAIT npu sTom
OTCYTCTBYET), TO OOpaTUBILIMICS MPOIECC OTKIIAIbIBACTCS (YCBIILIIETCS) O TEX
op, IMOKa OdYepeab COOOIIEHHH HE pPa3Tpy3UTCs MPOILECcCaMH, OKUIAIOIIUMU
MOJTYy4YEHHUS COOOIIECHUM.

J1i1s iprueMa CoOOIIeH ST UCTIOIB3YETCS CUCTEMHBIH BhI30B MSQrev():

int msgrev (int msgqid, void *msg, size_t size, long msg_type, int flag);
Cucremusiii Be13oB msgctl():
int msgctl (int msgqid, int command, struct msqid_ds *msg_stat);

MCIIONIb3YETCS:

- JIUIA OIpOca COCTOSIHUS OIMUcATelIsI ouepeau coodienuii (command =
IPC_STAT) u momelneHus ero B CTPyKTypy msg_stat;

- m3MeHenus ero cocrosiaust (command = IPC_SET), nanpumep, n3MeHEHHSI
MpaB J0CTyNa K OYepeu;

- 7S YHUYTOXXCHHS YKa3aHHOW ouepeaw cooOmienuii (command =
IPC_RMID).

Paboma c pazoenaemoit namamoio

Jiist pa®oTHI € pa3aensieMol MaMsIThIO UCIIOIb3YIOTCSI CHCTEMHBIC BHI3OBBI:

- shmget() co3maeT HOBBIN CETMEHT pa3lIeIsIeMOl MaMsATH WM HAXOJUT CYy-
HIECTBYIOIINH CETMEHT C TEM K€ KITF0UOM;

- shmat() moakIrO4YaeT CErMEHT C YKa3aHHBIM OIHCATeIeM K BHPTYaIbHOU
MaMATH 00paIaroIerocs mpoiecca;

- shmdt() oTkirouaeT oT BUPTyaIbHOW MMaMATH paHee MOAKIIOUCHHBIA K HEl
CETMEHT C YKa3aHHBIM BUPTYaJIBHBIM aJIpECOM Hadasa;

- shmctl() cmy>xut nns ymnpaBiieHUs pa3HOOOPa3HBIMH ITapamMeTpaMH, CBS-

3aHHBIMH C CYIICCTBYIOINM CCIMCHTOM.
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[IpoTOTHUIIBI TEPEUYNCIIEHHBIX CUCTEMHBIX BBI30BOB OMKCAHbI B (haiinax:

#include <sys/ipc.h>

#include <sys/shm.h>

[Tocne Toro, kKak CErMEHT pa3/esieMOl MaMsITH MOAKIIOYEH K BUPTYaJTIbHON
naMsTH TpoIlecca, ATOT MPOIECC MOXKET 0Opamarbcss K COOTBETCTBYIOUINM 3Jie-
MEHTaM MaMSTH C UCIOJIb30BAHNEM OOBIYHBIX MAIIMHHBIX KOMaHJ YTCHUS U 3aIH-
CH.

Cucmemnulii 61306
int shmid = shmget (key _t key, size_t size, int flag);

Ha OCHOBaHUU IapaMeTpa Size OIpeJIeisieT )KeJlaeMblil pa3Mep cerMeHTa B OailTax.
Ecnu B Tabnune pasznensieMoil maMsTH HAXOIUTCS 3JIEMEHT, COJEpKalluil 3aJaH-
HBIA KJTI0Y, ¥ TIpaBa JOCTyMa HE MPOTUBOPEUYaT TEKYIIHNM XapaKTepuCcTUKam obpa-
IIAOILErocs Mpoliecca, TO 3HAYeHUEM CUCTEMHOTO BbI30Ba SIBJISIETCS UIACHTU(HKA-
TOp CYIIECTBYIOIIETO CerMeHTa. B MpOTUBHOM CiTydae co3aeTCsi HOBBIN CETMEHT C
pa3MepoM HE MEHBIIE YCTAaHOBJIEHHOTO B CHCTEME MHUHHUMAJIBHOTO pa3Mmepa Cer-
MEHTa pa3lieisieMol MaMATH U He OOJbllle YCTAaHOBJIEHHOTO MAaKCHUMAaJIbHOTO pa3-
Mmepa. Co3maHne cerMeHTa He O3HadaeT HEMEJIEHHOTO BBIAETICHUS MO HEro Oc-
HOBHOM MaMSITH U 3TO EHCTBUE OTKJIAbIBAECTCS /10 BBIIOJIHEHUS TIEPBOIO CUCTEM-
HOTO BBI30Ba MOJKIIOYEHHUS CETMEHTa K BUPTYalbHOW MaMSATH HEKOTOPOTO MPO-
necca. ®naru IPC_CREAT u IPC_EXCL ananornussl pacCMOTPEHHBIM BBIIIIE.

[TonkiroueHue cerMeHTa K BUPTYaJbHOW MaMSTH BBIMOJHSAETCS IMyTeM 00-
paieHus K cucTeMHOMY BbI3oBY Shmat():

void *virtaddr = shmat(int shmid, void *daddr, int flags);

[Tapamerp shmid - 3T0 paHee mNOIyYEHHBI HACHTUPUKATOP CETMEHTA,
a daddr - >xemaeMbIil MPOIIECCOM BUPTYAIbHBINA aJpec, KOTOPHIA JOJKEH COOTBET-
CTBOBaTh Haualy CErMEHTa B BUPTYyaJbHOW MaMsATH. 3HAYEHUEM CHUCTEMHOI'O BbI-
30Ba SBJISIETCS (PAKTHMUECKUN BUPTYaAJIbHBIM aapec Hadana cermeHTta. Ecnu 3Haye-
HueMm daddr sBnsiercss NULL, sapo BeiOupaer HauOosiee yAOOHBIH BUPTYaJIbHBIH
aZipec Hayaja CeTMEeHTA.

dnaru cuctemHoro BeizoBa shmat():
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SHM_RDONLY | sinpo moJkiIto4aeT y4acTOK HaMsTH TOJBKO JUIsl YTEHHUS.

SHM_RND OTIPEICIIICT, €CJIM BO3MOXKHO, CITIOC00 00pabOTKU HEHYJIEBOTO
snavyenus daddr.

JIist OTKITIOYEHHSI CETMEHTA OT BUPTYaJIbHOU MAMSITH MCIIOIb3YETCS CUCTEM-
HBIH BBI30B shmdt():
int shmdt(*daddr);
rie daddr - 3To BUpTyanbHBIH aJipec Havajla CerMEeHTa B BUPTYaJIbHOW Hamsi-
TH, paHee TOJTy4YeHHBIH OT CUCTEMHOI0 Bbi3oBa shmat().
Cucremusiii Bb13oB shmctl()
int shmctl (int shmid, int command, struct shmid_ds *shm_stat);

110 CHHTAKCUCY U Ha3HAYCHHIO MTOJTHOCThIO aHasorndeH msgctl().

BapuanTtsl 3a1aHuil K J1a00opaTopHOM padoTte

1. /IBa moyepHUX mpoliecca BBIMOJHIIOT HEKOTOPhIE IUKIIBI paboT, mnepeaa-
Bas TMOCJIE OKOHYAHUS OYEPETHOTO IMKIJIA Yepe3 Ovepe/b COOOIIECHUN POIUTENh-
CKOMY IPOLIECCY OUEPEAHBIE UETHIPE CTPOKH HEKOTOPOTO CTUXOTBOPEHHU S, IPU 3TOM
MIEPBBIMA MPOLECC MEPEAACT HEUECTHBIC YEThIPEXCTUIIIbS, BTOPOU - YeTHbIE. [{UKiIbI
paboT mpoileccoB HE cOAJaHCUPOBAHBI MO BpPEeMEHU. PONUTENBCKHI Mpo- 11ecc
KOMIIOHYET M3 Iepe/laBaeMbIXx (parMeHTOB 3aKOHUYEHHOE CTHUXOTBOPEHUE W
BBIBOJIUT €r0 1O 3aBEpIICHHH paboThl 000WX MporeccoB. PemuTh 3amauy ¢ uc-
MOJIb30BaHUEM arlnapara cemadopos.

2. JIBa nouepHUX MpoIiecca BBIMOIHSAIOT HEKOTOPBIC UKIBI PaboT, mepea-
Bas MOCJIE OKOHYAHUSI OYEPEAHOTO LMKJIA YEPE3 OAUH U TOT K€ CErMEHT pa3ies-
€MOU MaMSTH POAUTEIBCKOMY MPOIECCY OUYEPEIHBIE YETHIPE CTPOKU HEKOTOPOTO
CTUXOTBOPEHMUS, IIPH 3TOM MEPBBIN ITPOLECC MEPENAAET HEYETHBIC YETHIPEXCTHUILIBS,
BTOPOM - yeTHbIe. [[uKIibl paboT mporeccoB He cOATaHCUPOBaHbI 1O BpemeHHu. Po-
JTUTENLCKUN TpOoIlecC KOMIIOHYeT M3 MepeaaBaeMblx (PparMeHTOB 3aKOHUEHHOE
CTUXOTBOPEHHE W BHIBOJAWT €r0 MO 3aBepIIeHUH paboThl oOomx mporeccoB. Pe-

AT 3aJa4y € UCIIOJB30BAHMECM allllapara CCMa(bOpOB.
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3. UeTblpe AOYEPHHUX MPOLECCA BBHIMOIHIIOT HEKOTOPhIE IUKIBI paboT, Ie-
pelaBas Mociie OKOHYaHUS OYEPETHOTrO IIUKJIA Yepe3 OJIMH U TOT K€ CETMEHT pas3-
JEIIEMON MAMATH POAMUTEIBLCKOMY IPOLECCY OYEPEAHYIO CTPOKY HEKOTOPOTO
CTUXOTBOPEHUS, IPU 3TOM MEPBBIN Ipolecc nepeaaet 1-1, 5-10, 9-10 u T.4. CTpo-
KH, BTOpOH - 2-10, 6-10, 10-10 U T.71. CTpOKH, TpeTHii - 3-10, 7-10, 11-10 u T.A. CTpO-
KU, YETBEPTHIHN - 4-10, 8-10, 12-10 1 T.4. cTpoku. L{ukisl paboT mpoieccoB He cHa-
JTAHCUPOBAHBI IO BPEMEHU. POIUTENBCKHI MTPOIIECC KOMIIOHYET U3 NIEPEAABAEMBIX
(dbparMeHTOB 3aKOHUEHHOE CTUXOTBOPEHUE U BBHIBOJUT €T0 IO 3aBEPIICHUU PA0OTHI
BCEX MPOIECCOB. PemuTh 3a7a4y ¢ UCTIOIB30BAHUEM arapara ceMadopos.

4. Tlporpamma Mozaenupyet padory npumutuBHor CYB/I, xpaunsieit enun-
CTBEHHYIO TaOJIMIly B ONIEPATUBHOM MaMATU. BBIMOMHSS HEKOTOPHIE IUKIIBI padoT,
K mopoxeHHBIX MPOIECCOB MOCPEACTBOM OYEPEAU COOOIICHUMN MepeatoT POIn-
TEIHCKOMY IPOLIECCY HOMEP CTPOKH, KOTOPYIO HYKHO YJAlIUTh U3 Tabmuiel. Po-
JUTEJILCKUI MTPOLECC BBIIOJIHAECT YKA3aHHYIO OINEPALMIO U BO3BPAILAET COIACPKHU-
MO€ yIAIEHHOW CTPOKH.

5. [Iporpamma moxaenupyet paboty npumutuBHor CYBJI, xpansmieit equH-
CTBEHHYIO TaOJIUIly B ONIEPATUBHON MaMATH. BBIMOIHSASI HEKOTOPBIE LIUKJIIBI padoT,
K mopoxaeHHbIX MpOoIeccoB MOCPEICTBOM OUEpEer COOOIEHUN TIepeIaoT POIau-
TEJIbCKOMY IPOLIECCY HOMEP CTPOKHU U €€ COAEPKUMOE, HA KOTOPOE HYKHO U3MeE-
HUTb XPAHSIIMECS B HEW TaHHBIE. POAUTENBCKUN MPOLIECC BHIMOIHIET YKA3aHHYIO
ONEpaLMIO U BO3BPAIIAET CTAPOE COACPKUMOE N3MEHEHHON CTPOKHU.

6. [Iporpamma Moaenupyet padotry npumutuBHON CYB/I, XpaHsieit enus-
CTBEHHYIO TaOJIUITYy B OTIEPATUBHON MaMATH. BBIMOIHSS HEKOTOPHIE IIUKJIIBI padoT,
K mopoxaeHHBIX TMPOIEeCcCOB OCPEACTBOM OUEpEH COOOIEHUN TIepEeIaroT POIH-
TEIBLCKOMY TPOIIECCY COACPKUMOE CTPOKH, KOTOPYIO HYKHO JOOABUTH B TAOJHILY.
Ponurensckuii mporecc mpoBepsieT, HET JU B TaOJIWIIE TaAKOW CTPOKH, M, €CIIU HET,
n00aBII€T CTPOKY M BO3BPAIAET KOJIMUYECTBO XPAHAIIUXCS B TAOJIUIE CTPOK.

/. YeTplpe NOYEpHUX MpOIEcca BHIMOJHIIOT HEKOTOPbIE LUKIbI padoT, Ie-
penaBasi mocjie OKOHYaHUSI OYEPETHOTO IHKJIA Yepe3 o4epeab COOOIMEeHUNH pou-

TEJIBLCKOMY MPOLIECCY OYEPEAHYIO CTPOKY HEKOTOPOIO CTUXOTBOPEHHUS, IIPU STOM
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nepBbId nporecc nepeaaet 1-1o, 5-10, 9-10 U T.4. CTPOKHU, BTOPOii - 2-10, 6-10, 10-10
U T.JI. CTPOKH, TPETHH - 3-10, 7-10, 1 1-10 U T.11. CTPOKH, YETBEPTHIH - 4-10, 8-10, 12- 10
U T.A. cTpoku. L{ukisl paboT mpoiieccoB He cOamaHCHUPOBaHBI MO BpeMmeHu. Po-
JTUTENBCKUN TPOIECC KOMIIOHYET M3 IepefaBaeMblX (parMEeHTOB 3aKOHUYEHHOE
CTUXOTBOPEHHUE U BBIBOAMT €r0 MO 3aBEPIICHUH pabOThI BCeX MpoueccoB. Pemmnts
3a/lauy ¢ UCIOJIb30BAaHUEM armapara cemMapopos.

8. PonuTenbckuii mpolecc moMemaeT B CerMEeHT pa3iesieMol maMsITH UMe-
Ha MPOrpaMM U3 MPEIbIAYIIUX JaO0OpaTOpHbIX paboT, KOTOPBIE MOTYT OBITh 3aIly-
1IeHbI. BBINOIHAS HEKOTOPBIE HUKIIBI pa0OT, MOPOKIECHHBIE IPOLECCHI CITyYailHbIM
o0pa3oM BBIOMPAIOT UMEHA IPOrpaMM U3 TaOJUIBl CErMEHTa pa3JesseMol namsi-
TH, 3aIlyCKAIOT 3TH NPOrpaMMbl, U MPOJOJIKAIOT CBOIO padoty. IlocpencTBom am-
napara ceMadopoB AOHKHO ObITh 00€CIeueHO, YTOObI HE OBLIIM OJJHOBPEMEHHO 3a-
MyUIEHBI BE MPOrpaMMBbl OT OAHOTO Ipoluecca. B nporuecce paboTsl uepes ouepenb
COOOIICHUI POOUTENBCKUN TMpoIecC UH(DOPMHUPYETCS, KaKuhe MpPOrpaMMbl U OT
MMEHU KOT'O 3aIyLIEHBI.

9. PomuTensckuii mpoliecc moMeIiaeT B CErMEHT pa3iesieMol TaMsITH UMe-
Ha IPOrpaMM M3 MPEAbIIYIINX Ja00paTOPHBIX padOT, KOTOPbIE MOTYT OBITh 3aIly-
IIEHbI. BBIMONHSS HEKOTOPbIE IUKIIBI PA0OT, MOPOXKIEHHBIE TPOLIECCHI CITyYailHbIM
00pa3oM BBIOMPAIOT UMEHA MPOTpaMM M3 TaOJUIIBI CErMEHTa pa3jeisieMon mamsi-
TH, 3aIyCKAIOT 3TH MPOrpaMMbl, U MPOJOJIKAIOT cBOtO padoty. IlocpeacTBom am-
napata ceMadopoB JOHKHO ObITH 00€CTeueHO, YTOOBI HE OBLITM OJJHOBPEMEHHO 3a-
NyIIeHBI JIBE OJMHAKOBBIE MporpamMmel. B mporiecce paboThl yepes odepenb cooo-
HICHUH POAUTEILCKUH TMpouecc HHOOPMHUPYETCs, KaKue MPOrpaMMbl U OT UMEHH
KOT'O 3aIyIlIEHBI.

10. I[Iporpamma monenupyer pabOTy MOHHUTOpa OOpaOOTKHA COOOIICHHIA.
[TopoxkieHHbIE TpolecChl, 00JalaloNUe Pa3IMYHbIMU PUOPUTETAMH U BBITIOJ-
HSIOIIME HEKOTOPbIE LUKIIBI paboT, MOCPEICTBOM OYEpPEIU COOOIICHHI MmepeaaoT
POIUTENBCKOMY MPOLECCY UMEHA MPOTrpaMM M3 MpeabayIlnuX J1ab0paTopHbIX pa-

00T, KOTOpbIE UM JOJKHBI OBITH 3amylieHsl. Poaurensckuit mporecc, oOpadbatbiBas
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COOOIIEHUS] B COOTBETCTBUU C MX MPUOPUTETAMHU, CIEIAUT, YTOOBI OJHOBPEMEHHO
OBLIIO 3aITyIIeHO He 60sIee TpeX Mporpamm.
KoHTposbHbIE BONPOCHI

1. B yem pa3zHuIa MeX1y IBOUYHBIM U 00IIMM cemadopamu?

2. Yem ormmuatores P() u V()-oneparuu oT OOBIYHBIX OIEpalUid yBEIHUYEC-
HUS ¥ YMCHBIICHUS HA CIUHUAILY?

3. nst gero cimyxut Habop mporpaMMHbIX cpeacTs IPC?

4. JIns gero BBeJEHBI MaccoBbIe oneparui Haa cemadopamu B OC UNIX?

5. KakoBo Ha3HaueHHe MEXaHU3Ma o4Yepeeii COOOIIeHUI?

6. Kakue onepanuu Hajg cemadopamu cymectByroT B OC UNIX?

/. KakoBO Ha3HaueHHE CUCTEMHOTO BbI3oBa msgget()?

8. Kakue ycinoBus MOJDKHBI OBITH BBITIOJHEHBI TSI YCTICIITHON ITOCTaHOBKH
coOOI1IeHHS B 04epe/ib?

9. Kak monyunTh WHGOPMAIMIO O BIAJCIBIC M MpaBax JAOCTyNa OYCPEaH
CO0OIIeHUI?

10. KakoBo Ha3Ha4YeHKE CHCTEMHOTO BbI3oBa sShmget()?

JlaboparopHnasi padora 8
KiauneHT-cepBepHbIe B3aUMO/I€iiCTBHSI IOCPEACTBOM COKETOB B PeKHMeE
TCP-coenunenus
Ieanb padoThI: MPaKTHYECKOE OCBOCHHWE MEXAHHM3Ma COKETOB; MOCTPOCHHUE
TCP-coequnenuii 111 MEXKIPOIECCHOTO B3aUMOJICHCTBUSI MPOrpaMM KIUEHTa U

cepBepa B MOJIeTH "KIMEHT-cepBep'.

Teopernueckoe 060CHOBaHHE
CymiecTByeT a1Be MOJEIN B3aMMOJICHCTBHS MEXKTY MPOIIECCAaMU B CETH: MO-
nenb coenuHeHuit ¢ nporokoiaom TCP (Transmission Control Protocol), u Mmoaemns
neritarpamm ¢ mporokoiom UDP (User Datagram Protocol). B manno# nabopa-

TOPHOM pabOTe UCTOIB3YETCS NEPBasi U3 HA3BAHHBIX MOJIEICH.
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Jlanee npuBOAATCS OCHOBHBIE AT M HEOOXOAMMbIE CUCTEMHBIE BHI3OBBI JJIs
BBITIOJITHCHHSI OCHOBHBIX JTalloB MpU pabore Cc cokeramu B pexume | CP-
COCTMHCHHSI.

Aodpecayusn u cozoanue cokema

CoBokynHas uHdopmaius o0 aapece, MOpTe mporpamMmel-aapecara (abo-
HEHTa), MOJICNIM COEAMHEHUS, TMTPOTOKOJIE B3aMMOJICUCTBHS COCTABIISIET TaK Ha3bl-
BaeMbIil COKET (KOHeYHasi aDOHEHTCKasl TOUKa), (hopMaibHO MPEICTABIISIONIHNI CO-
0oit cTpykTypy naHHbIX. CyIecCTBYeT HECKOJIBKO BUIOB COKETOB:

. 0000mmeHHbIN cokeT (generic socket), ompenensercs B (aii-
ae <sys/socket.h>:
struct sockaddr
{
u_char sa_family; /* CemeiicTBo aapecoB (omen) */
char sa_data[]; /* Aapec cokera */
2
COKETHI JIJISl CBSA3M Uepe3 CeTh, OMpeesatoTes B (aitne <netinet/in.h>
struct sockaddr _in
{
u_char sin_len; /* Imuna mosnst sockaddr in (s FreeBSD) */
u_charsin_family;  /* CemeiictBo agpecos (momen) */
u_short sin_port; /* Homep mopta */
struct in_addr sin_addr; /* IP-aagpec */
char sin_zero[8]; [* Tlone BeIpaBHUBaHUS */
h
e
struct in_addr
{
n_int32_t's_addr
h

Co3naeTcst COKET MPH MOMOIIK CUCTEMHOTO Bbi3oBa SOcket()
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#include <sys/socket.h>

int socket (int domain, int type, int protocol);
napameTrp domain - JOMEH CBSI3U, B KOTOPOM OyJI€T MCIOJB30BaThCS COKET (3Ha-
yenue AF INET - nnsa nomena Internet (coenunenue uepes cets), AF UNIX - no-
MEH, €CJIM IIPOLIECChl HAaXOJATCS Ha OJIHOM U TOM >K€ KOMIIBIOTEpE); Mapa- MeTp
type ompegensier Tun cozaaBaemoro cokerta (3HaueHue SOCK STREAM - nns
pexuma coenunennit, SOCK DGRAM - nns pexxuma aeiitarpamm); mapa-MeTp
protocol ompeznenser uCHOAB3yeMbIH MpOTOKON (B ciiydae protocol=0 mo
ymomyanuto ais cokera tuna SOCK STREAM Oyner ucnonb3oBaTh MPOTOKOJ
TCP, a ans cokera TumaSOCK _DGRAM - nporokoa UDP).

ITpu nporpammupoBanun TCP-coeauHeHust TOMKHBI OBITH CO3/1aHblI COKETBI
(cucTemHbIi BBI30B socket()) v B mporpamMme cepBepa, U B IpOrpaMMe KIIMEHTa, IPH
ATOM B 00€UX IPOrpaMmax COKEThI CBS3BIBAIOTCS C IpECOM MAIIIMHBI, Ha KO- TOPYIO
Oyzer ycraHoBjieHa mporpamma cepBepa. Ho, eciu B mporpamme cepBepa is
onpenenenus [P-aapeca B CTpyKType COKETa MOXKET OBbITh HCIIOJb30BaHa TIie-
pemennass INADDR ANY, To B mporpamme KJIMEHTA JJIsl 3aHECEHUSI B CTPYKTYPY
cokera [P-aapeca mammHbl cepBepa HEOOXOAMMO UCIIOIb30BaTh CUCTEMHBIH BbI- 30B
inet_addr().

Ceressie Bb30BHI inet_addr() u inet _ntoa() BeIMOIHSIOT peodpazoBanus [P-
anpeca u3 opmara TEKCTOBOM CTpokH "X.y.z.t" B cTpykTypy Tuma in_addr u 06-
paTHo.

#include <arpa/inet.h>

in_addr_t inet_addr (const char *ip_address);

char * inet_ntoa(const struct in_addr in);

JIjist Toro 4TOoOBI MPOIIECC MOT CChUIATHCS HA aipec CBOEr0 KOMIbIOTEpa, B
daiine <netinet/in.h> onpenenena nepemennas INADDR ANY, conepsxamas jo-
KaJbHBIN aapec KommbloTepa B opmate in_addr _t.

Ceazvieanue
CucteMHbIii BbI30B bind() CBSI3bIBaeT CETEBOM aapec KOMIbIOTEpA C HJICH-

TU(HUKATOPOM COKETA.



#include <sys/types.h>
#include <sys/socket.h>
int bind (int sockfd, const struct sockaddr *address, size t add_len);
sockfd - geckpunrop (aiina cokeTa, co3qaHHBIM ¢ MOMOIILIO BhI30Ba SOcket();
address - yka3atenb Ha 000OIIEHHYIO CTPYKTYpPY ajJpeca COKeTa, K KOTOpPOM Ipe-
obpasyercs cTpykrypa sockaddr _in B ciydae mepemauu JaHHBIX Yepe3 CeTh,; Size t
add_len - pasmep ykazaHHOU CTPYKTYphI apeca COKeTa.
B ciydae ycnemHoro 3aBepiieHus BbizoBa bind() on Bo3Bpaliaer 3HaYCHHE
0. B ciywae ommOku, HammpuMep, €CIIM COKET IS 3TOTO aJipeca yKe CYIIECTBYET,
BbI30B bind() Bo3Bpamiaer 3Hauenue -1. [lepemennas errno OyJeT UMETh IPU ITOM
saauenne EADDRINUSE.
Omnepaltus CBA3BIBaHUS BBIIIOTHICTCS TOJHKO B IIPOTpaMMe CEepBeEpA.
Bxnrouenue npuema TCP-coeounenuii
[Tociie BBITIOJHEHUS CBSA3BIBAHUSA C aJpPEeCcOM W IEepe]l TeM, KaK KaKou-Iu0o
KJIMEHT CMOXKET TOJIKITIOYUTHCS K CO3JaHHOMY COKETY, CEpBEp JIOJDKEH BKIIOYHTH
IpUEM COCTMHEHHI TOCPEICTBOM cUcTeMHOro Bbi3oBa listen():
#include <sys/socket.h>
int listen (int sockfd, int queue_size);
sockfd - meckpumnTop (aiina cokera, CO3MaHHBIA C MOMOIIBIO BbI3oBa socket();
queue_size - 9uciio 3aIpoCcoB Ha COSAMHEHHUE C CEPBEPOM, KOTOPHIC MOTYT CTOSTh
B OUYEPEIIH.
JlaHHast omiepalivs BHITOJIHICTCS TOJIBKO B TIpOTpaMMe cepBepa.
Ilpuem 3anpoca na ycmanoexky TCP-coedunenusn
Korna cepBep mojy4aeT oT KJIMEHTa 3alpoc Ha COSAMHEHHE, OH CO3/1aéT HO-
BBII COKET /it paboThl C HOBBIM coeMnHEeHHEM. [IepBbIii )K€ COKET MCIOIb3YeTCs
TOJILKO JIJISI YCTAHOBKHM COCIUHEHUS. J[OMOMHUTENBHBIA COKET I paboTHI C CO-
¢IMHEHHUEM CO3/1aéTCsl TIPU TOMOIIM BbI30Ba accept(), MPUHUMAIONIETO OYEPEIHOE
COCITUHCHHE:
#include <sys/types.h>

#include <sys/socket.h>
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int accept (int sockfd, struct sockaddr *address, size_t *add _len);
sockfd - meckpumnTop cokera, AJIT KOTOPOTO BEJIETCS IpUEM coequHeHMi; address —
yKa3arellb Ha 0000IIEHHYIO CTPYKTYPY ajpeca CokeTa ¢ MH(popMalneil o KIIMEHTE;
TaK KakK CBSI3b UCIOJB3YyeT COCIMHEHHUE aJpec KIMCHTa 3HATh HE 00s3aTENbHO U
J0IycTHMO 3aiaBaTh mapamertp address smauenmem NULL; add_len - pasmep
CTPYKTYpBI ajipeca, 3aanHoi mapamerpom address, ecnu 3Hauenue address e
pasHo NULL.

BosBpaiaemoe 3HaYeHHE COOTBETCTBYET WIACHTH(PHKATOPY HOBOTO COKETA,
KOTOPBIN OYyJeT UCTOIBb30BaThCs I CBs3U. [lo TeX Imop, MoKa OT KIUEHTa HE I10-
CTYIWJI 3ampoCc Ha COCAUHCHHE, IPOIECC, BBIAABIIMNA CHUCTEMHBIH BBI- 30B
accept() mepeBOAUTCS B COCTOSIHUE OKUJIaHMUS.

JlaHHast omiepaltis BBIIIOIHIECTCS TOJIBLKO B TIpOTpaMMe cepBepa.

Ilooknwuenue knuenma

JIJ1st BBITIOJTHEHMSI 3aIpoca Ha MOJAKIIIOYCHHE K CEPBEPHOMY MPOIECCY KIIH-

CHT HCITOJIb3YET CUCTEMHBIH BbI30B Connect():

#include <sys/types.h>

#include <sys/socket.h>

int connect (int csockfd, const struct sockaddr *address, size_t add_len);

csockfd - neckpunTop daiina cokera KIMEHTa, CO3AaHHBIM C TOMOIIBIO BBI3O-
Ba socket(); address - ykazareneMm Ha 0OOOIIEHHYIO CTPYKTYPY aipeca COKETa, K
KOTOPO# mpeobpasyeTcs cTpykTypa sockaddr in, B ciaydae mepenadd JaHHBIX de-
pe3 cetb,; Size_t add_len - pasmep ykazaHHOU CTPYKTYpHI aipeca COKeTa.

B ciyuae ycreniHoro 3aBepiieHusi BeI3oBa connect() OH BO3BpalaeT 3Haue-
uue 0. B ciyuae ommOku, cucTeMHBIN BBI30B connect() BO3BpalaeT 3HaueHue -1, a
MepeMeHHas ermo UACHTUPUITUPYET OMIUOKY.

JlaHHast oniepaliys BBIMOIHICTCS TOJIBKO B IPOrpaMMe KITHCHTA.

Ilepecvinika oannvix

Juist cokeroB Tuna SOCK STREAM neckpuntopsl COKETOB, MOJyYEHHbBIE

CEpBEPOM TMOCPEACTBOM BBI30Ba accept() U KJIMEHTOM C TIOMOIIbIO BbI30-Ba

socked(), Moryt ucnosb30BaThCs I YTCHHUS WM 3amucH. JIJIT 3TOro MOTYT
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UCII0JIb30BaThCsl OObIYHBIE BBI3OBHI read() u write(), TubO crienraIbHbIE CUCTEM-
HbIe BBI30BHI send() u recv(), TO3BOJISIONINE 3a71aBaTh JOTMOJHUTEIBHBIC TTapaMeT-
PBI TIEPECHUTKHA JAaHHBIX 10 ceTh. CHHXPOHU3AMMS TaHHBIX MPH pabOTe C COKETOM
aHaJIOTMYHa Mepeade JaHHBIX Yepe3 MPOrpaMMHbBINA KaHall.

#include <sys/types.h>

#include <sys/socket.h>

ssize_t recv (int sockfd, void *buffer, size_t length, int flags);
ssize_t send (int sockfd, const void *buffer, size_t length, int flags);

socfd - geckpunrop cokeTa, yepe3 KOTOPBIM YHTAIOTCS WIIM 3allMCHIBAIOTCS JIaH-
Heie; buffer - Oydep, B KOTOpbII OHM TOMEIIAIOTCS UM OTKY/Ia OTCHUIAIOTCS Yepe3
cokert; length - pasmep Oydepa; flags - mosie TOMOTHUTEIBHBIX OMIMK TPU MOJTY-
YEHUU WY TIepeiaue JaHHbIX.

B  cmydae  ycmemiHOro - 4YTEHHUS/3allUCH  CHUCTEMHBIE  BBI30- BBI
send() u recv() BO3BpalIalOT YUCJIO MPOUYUTAHHBIX/OTOCIAHHBIX OalT, win -1 B
ciiydae OIIMOKW; B CiIy4ae pa3opBaHHOW CBs3u (KiaueHT paszopBan | CP-
coeauHenue) BbI3OB recv() (wm read()) BO3BpallarOT HYJIEBOE 3HAYCHHE; €CIIU
MPOLIECC TBITAETCA 3alucaTh JaHHbIE 4epe3 pazopBaHHoe TCP-coeamHenue mo-
cpeactBoM write() uimu send(), To o noy4yaet curHan SIGPIPE, koTopsiii MOHO
00paboTaTh, €CiIu MpeayCMOTpeHa 00paboTKa JaHHOTO CUTHAJIA.

B ciyuae flags=0 Bb130BbI send() u recv() MOJHOCTHIO aHATIOTUYHBI CUCTEM -
HbIM BbI3oBaM read() u write().

Bo3MosxHBIE KOMOMHAITMSAMHA KOHCTAHT mapaMerpa flags CHCTEMHOTO BBI3O-
Ba send():

- MSG_PEEK - nporiecc MmokeT npocmaTpuBaTh IaHHbIE, HE "TToNTyqast" ux;

- MSG_OOB - oObr4HbIC TaHHBIE MPOMYCKAIOTCS; MPOIECC TPUHUMAET
TOJIBKO CPOYHBIC TaHHBIC, HATIPUMED, CUTHAJT TTPEPHIBAHNS,

- MSG_WAITALL - Bo3Bpar u3 BbI30Ba reCV() mpon30iaeT TOJbKO MOCIIe
MOJIYYEHHS BCEX JTAHHBIX.

Bo3moxHbIe KOMOMHAIMSIMU KOHCTaHT mapametpa flags cucremuoro BbI3o-

Ba recv():
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- MSG_OOB - nepenars cpounsie (out of band) nannsie;

- MSG_DONTROUTE - npu nepenade cooOIIEHUSI UTHOPUPYIOTCS YCIOBUS
MaplIpyTH3alUKd NPOTOKoJIa Oosee HU3KOTO ypoBHS. OOBIYHO 3TO O3HAYAET, YTO
COOOIIIEHUE TIOCHITIACTCS M0 MPSIMOMY, a HE M0 caMOMy OBICTpOMY MapuIpyTy (ca-
MBI OBICTPBIA MapIIPyT HE 00s3aTENHHO MPSIMON U MOXKET 3aBUCETh OT TEKYIIEro
pacrpeeseHus Harpy3Ku CeTH).

JlaHHBIE OTepaIy BBIMOIHIIOTCS U B MPOTPaMME cepBepa U B MPOrpaMMe
KJIMEHTA.

3axkpoimue TCP-coedounenusn

3aKpBIBAIOTCS COKETHI TaK K€, KaK W OOBIYHBIC JCCKPUNTOPHI (HhalIoBOTO
BBOJIa/BbIBOIA, - MpPH TOMOIIM CHCTEeMHOro Bbi3oBa close(). Jlig coke-Ta
SOCK_STREAM sapo rapaHTUpyET, YTO BCE 3alIUCAHHBIE B COKET JaHHBIE OYy- AyT
nepeIanbl IPUHUMAIOIIEMY MPOIIECCY.

JlaHHbIe Oomepaly BBIMOJIHSIIOTCS U B MPOrpaMMeE CepBepa, U B MPOrpaMme

KJIMCHTA.

BapuanTsl 3anaHnii k 1adopaTopHoi padore

1. Omynsuus DNS cepBepa. Kimnment noacoenunsiercst k cepsepy, [P koto-
poro xpanutcs B daiine dns.url, u nenaer emy 3anpoc Ha MOJKIIOYEHUE K CEpBEPY
"Umst cepsepa". DNS-cepBep umeeT cnucok, xpaHsmuiics B ¢aiiae 0 COOTBET-
CTBMM MMEH cepBepoB U [P-aapecoB. Ecim B cnucke Her "uMeHH cepsepa', 3a-
IPOLIEHHOTO KJIMeHTOM, To cepBep DNS nonkitoyaeTcss nocineaoBaTesbHO K ApPY-
UM cepBepaMm, XpaHsmuMmcs B ¢aitne dns.url, u T.1. Ecniu cepBep He HaiineH, Kiu-
€HTY BO3BpAILIA€TCA COOTBETCTBYIOIIEE COOOIIECHHE.

2. OpranuzoBath 4yaT. K cepBepy moaximro4aroTcsi KIUEHTHI. [Ipu moakiro-
YEHUU KJIMEHTA CEPBEP CIPAIIUBACT UMS, O] KOTOPHIM KJIMEHT OyJeT U3BECTEH B
coenunenun. CepBep xpanut [P-aapeca moakitouaeMbIx KIMEHTOB U X UMeHa. Bee
COOOIIEHUSI  KaXJIOro KJIMEHTa  pacChUIAIOTCA  OCTAJIbHBIM B BHU-JE

"ums_kiaueHTa - cooOmieHue". CooOIIeHNsT pacChUIalOTCs CEPBEPOM BCEM KIIH-
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€HTaM TaKXe MPU BXOXKIEHUU B CBSI3b HOBOT'O KJIMEHTA, U BBIXOJE KAKOr0-JIMOO
KJINEHTA.

3. Opranu3oBaTh B3aUMOJICHCTBHE TUTIA KIMEHT-cepBep. KimeHTs! moaxiiro-
YalTCs K MEPBOMY CEpPBEPY M NEPEAAIOT 3alpOC HAa MOJYYEHUE OMPENEIICHHOTO
¢aitna. Ecnu sToro ¢aiina HeT, cepBep NOAKIIOYAETCS KO BTOPOMY CEPBEPY U UIIET
¢aitn Tam. 3areM uOO0 HaWIeHHBIA ¢ailn TepechUIaeTCsl KIUEHTY, JIMOO BBI-
ChLIaeTCs COOOIIEHUE, UTO TAaKOTO (haiisia HeT.

4. OpraHu3oBaTh B3aUMOJICHCTBUE THUIIA KIUEHT-cepBep. KIMEHT oTchliaeT
CTpoKy cepBepy. CepBep OTCBUIAET JAAHHYIO CTPOKY Ha JAPYTHE CEepBepa, CIHCOK
KOTOPBIX XpaHUTCS B (paiiyie, a TaM y»Ke OCYLIECTBISIETCS MOUCK (pailyioB coxep-
KaAIMX JAHHYIO CTPOKY. Pe3ynbTaTsl MOMCKa OTCHUIAIOTCS KIIUEHTY.

5. Opranu3oBaTh B3auMMOJEICTBHE TUMNa KiIueHT-cepBep. CepBep mpu moj-
KJIIFOYEHUN K HEMY HOBOT'O KJIMEHTA BBICBUIAET CHUCOK [P-agpecoB yxke moakiro-
YEHHBIX KJIMEHTOB. A OCTAJIbHBIM KJIMEHTAM pacchliaeTcsi cooOiieHue B Bujae IP-
aapeca 0 TOM, 4TO NOAKJIFOYMIICS TAKOW-TO KIIMEHT.

6. Opraan3oBaTh B3aUMOJICHCTBHE THITA KIHEHT-cepBep. K cepBepy omHO-
BPEMEHHO MOXXET HNOJIKIIOYHUTHCS TOJIBKO OJIWH KIUEHT. OCTalbHbIE KIMEHTHI 3a-
HOCSITCSL B OY€pE/lb, 1 UM BBICBUIAETCS COOOIICHHE 00 OXUAAHUH OCBOOOXKICHHUS
cepsepa.

/. OpraHu3oBaTh B3aUMOJEHCTBHE THUIA KIUEHT-cepBep. KimeHt npu Bxoxe
B CBS3b C CEPBEPOM JOJKEH BBECTH IMApoJib. PaszpemeHo ciuenarb Tpu MOIBITKH.
Ecnu mapons He BepeH, cepBep N0bKeH OnokupoBath IP-anpec kiventa Ha 5 mu-
HYT.

8. Cepgep, Monenupywommi padoty npumutuBHod CYBJI, xpaHuT eauH-
CTBEHHYIO TaOJUIly B onepaTUBHON mamsTH. KIMEeHTHI MOAKIIOUaloTCs K CEpBepy,
YTOOBI OJIYYUTh TOAPOOHYI0 MH(GOPMAIUIO 00 XpaHSIIUXCS B TaOIHIle OOBEKTAX.
JIns 3TOro KJIMEHTHI MEPECBUIAIOT CEPBEPY CTPOKY, SBISIOUIYIOCS YHHUKAJIbHBIM
KIIFOYOM, KOTOPBIN OJTHO3HAYHO XapaKTepU3yeT KaKOU-T1H00 OOBEKT, XpaHSIIIUNCS

B T3.6J'II/II_I€. CepBep HIIICT B Ta6J'II/IIIe 00BEKT C TAKUM KIIFOUOM U BO3BpaliacT KJIH-
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EHTY MOoJHYI0 uH(popMalHio 00 00beKTe, MO0 co00IIaeT 00 OTCYTCTBUM HCKOMO-
ro o0OBbeKTa.

8. Opranmn3oBaTh B3aMMOJICHCTBUE TUTIA KJIMEHT-cepBep. KinueHT nemaer 3a-
IPOC CEpBEPY Ha BBINOJHEHHE KaKOW-TM00 KoMaHpl. CepBep BBIMOIHSIET ATY KO-
MaH/ly ¥ BO3BPAILAET PE3YJIbTATHI KJIUEHTY.

9. Opranu3oBaTh B3aMMOJICHCTBHE THMA KIUEHT-cepBep. KnueHt aenaet 3a-
Ipoc cepBepy o mnepeaayde (HaisioB ¢ ONMpeneseHHbIM paclIupeHeM U3 YKa3aHHON
aupektopun. CepBep CKaHUPYET yKa3aHHYIO JUPEKTOPUIO U OTIPABIISIET KIUEHTY
CIHCOK (paiiyioB, yAOBIETBOPSIOLIUX 3apPOCY.

KoHTposbHbIE BOIIPOCH

1. KakoBa ctpykrypa IP-agpeca?

2. Kak nomectutsb u u3Bieus |P-anpec us crpykrypsl cokera?

3. B gem paznuna mexay monensimu 1CP-coenunenus u neiitarpamm?

4. KakoBbl OCHOBHBIE IIArM MEXIPOIECCHOTO B3aMMOJCHCTBUS B MOJEIU
TCP-coenuuenns?

5. KakoBbl OCHOBHBIE LIaru MEXIPOIIECCHOIO B3aUMOACHCTBUS B MOJEIU
nedrarpamm?

6. Kak 3anectu B cTpyKTypy coketa IP-agpec cBoero kommbrotepa?

7. Kakum oOpa3oM u3Biedb HHPOPMALMIO O KIIMEHTE MOCJIE YCTAHOBKU
TCP-coenuuenns?

8. KakoBa peakiusi CHCTEMHBIX BbI30BOB MOCBUIKM M MPHEMa COOOIIECHUN B

mozenu TCP-coenrHeHus Ipu pa3pbiBe CBSI3U?
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MUHUCTEPCTBO HAYKHN U BbICIIET'O OBPA3OBAHU S PO
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIEHUE BBICIIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Tsturopckuit uuctutyT (Punuan) CKOY

MeToanyeckue ykazaHus

10 OpraHU3aIU CAMOCTOSTEIHHON pabOThl CTY/ICHTOB
10 TUCIUTIINHE
«¥Ynpasienne HHPOPMANMOHHBIMH pecypcaMu 00pad0TKH HH(PPOBOTr0 KOHTEHTA)
1151 HanpaBJiieHus: 1oAroToBku 09.03.02 MnpopManmoHHbIe CHCTEMBI U
TEXHOJOTHH
HarpaBiaeHHOCTh (poduiib) UHdopManuoHHbIE CHCTEMBI M TEXHOJIOTHHM 00PadOTKH
HU(PPOBOro KOHTEHTA

IIsaTuropck
2026
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BBEJAEHUE

VYmupaiaenne uHPOPMAIMOHHBIME —pecypcaMu  o0paboTku  1udpOBOTO
KOHTEHTa — JWCIUIUIMHA, HW3y4Yalolllass OCHOBHbIC IPUHLUIIBI OpraHu3aluyd U
METO/Abl  YNpAaBJIEHUS AannapaTHbIMA MW  NPOTPAMMHBIMU  CPEICTBAaMU B
BbIYKMCIUTENRHBIX MalnHax (BM) u cuctemax (BC). B pe3ynbrare uzyueHus kypca
CTYIEHThl JOJDKHBI XOpPOIIO OPUEHTUPOBATHCS B MPUHIMIIAX MOCTPOCHUS
coBpeMeHHbIXx BM wu BC, apxXuTeKTypHbIX pELICHUSX, HaIlpPaBICHHbIX Ha
MOBBIIICHUE  MPOU3BOAUTEIBHOCTA  BBIYMCIMUTENBHBIX  MAaIllMH,  O00JacTsIX
MPUMEHEHUsI MAllMH U CHUCTEM C Pa3IMYHON apXUTEKTYpOH M HAMpPABICHUAX HX
pa3BUTHSL.

Henu oucuyunaunoi:

- O3HAaKOMJICHHE CTYJECHTOB C OCHOBHBIMH NPHHIMIIAMH OpPTaHU3ALMH
anmnapatHoro odecnedenus OBM u cuctem, npuHuunamu padoTsl nepudepuitHbIX
YCTPOMCTB U UX B3aUMOJCHCTBUSA B COCTABE CUCTEMBI.

- TOJATOTOBKAa CHEHAINCTa C COBPEMEHHBIMU 3HAHUSIMH 00 3JIEKTPOHHO-
BBIYHMCIIUTEIBHBIX MAIIMHAX, BEICOKOM KBATU(UKAIIUU C ITUPOKUM TEOPETUIECKUM
KpyTr030pOM, CIIOCOOHBIM OCBauBaTh HOBOE B HAYKE U TEXHUKE.

3aayaMyd  TUCHUIUIMHBI  «YTIpaBiieHHe WHQPOPMAIMOHHBIMH pPeCypcaMu
00paboTKu HU(PPOBOTO KOHTCHTAY SBIISIOTCS:

1) dbopMupoBaHHE KOMILJICKCA 3HAHWW, YMCHHA M HaBBIKOB, CBS3aHHBIX C
MPUMEHEHUEM CPEACTB COBPEMEHHOW BBIUMCIUTEIBHOW TEXHUKH, HEOOXOIUMBIX
JUTSI TIPaBUJIBHOTO HCITOB30BAHUS JJICKTPOHHO-BBIUMCIUTEIBHBIX MAaIlUH W WX
MOJICpHU3AINY;

2) dbopMupoBanre Habopa 00ImEenpo(hecCHOHATBHBIX U MPOPECCHOHATBHBIX

KOMIIETEHIIHUH.
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Cooeporcanue oucyuniunsl
1. OcnogHble nouamus meopuu ONEPAYUOHHBIX cucmeM. ONpeleTeHUue

OTIEPAIIMOHHOM CHCTEMBI, 337aUi U (PYHKIIUU OTEPAIIIOHHON CHCTEMBI, IIOKOJICHUS
OTIEPAIIMOHHBIX CUCTEM, KJIACCU(PUKALHS.

2. llonamue 6vluucIUmMeNbHO20 Npoyecca U pecypca: TPOLEeCcC U TMOTOKH;
pecypcsl M HMX Kilaccu(uKaius; COCTOSHUE TMIOTOKA; peaau3anusi TMOHATHS
IIOCJIEIOBATEIBHOTO IIpOLlecCa B TEOPUU OIEPALMOHHBIX CHUCTEM; OIHUCATEINb
polecca; IIOCJIEI0BATEIILHOE BBIIIOJIHEHHE IIporpamm; MEXaHU3MBbI
ITOCJIEA0BATEIBHOTO BBIITOJIHEHHS.

3. Illpepviganusa: MexaHu3M 0OpaOOTKM IMpEepbIBaHUM; THUIIBI MpEpbIBAHUI;
MAacCKUpOBAHHE NpepbIBaHU; 00pabOTKa MpephIBAHUNA B MYJIbTHIPOIPAMMHON
CUCTEME.

4. Vnpaenewue 3adauamu U namamelo. TOJCUCTEMA  YIpaBICHUS
MPOLECCAMH M TMOTOKAMH; OPraHU3alus IMApAJUIEIbHO B3aWMOJCHCTBYIOIIUX

IIPOLIECCOB; YIIPABJICHNUE NIAMAThIO

1. OPTAHU3AIIMOHHO-METOANYECKHUE PEKOMEHIALIUU 110
OCBOEHMHIO JUCIIUITJIMHBI

CaMocTosTenbHass paboTa CTYJEHTOB SBISIETCS Ba)KHEWIINM YCJIOBHUEM
(opMHpOBaHUS HAYYHOTO cr1oco0a no3HaHusa. OHa MPOBOJUTCSA HAKaHYHE Ka)JJI0ro
JICKIIMOHHOTO U Ja00paTOPHOTO 3aHATHS U U3yYEeHUE TEOPETUUECKOro MaTepHaa,
OPUBEACHHOTO B MPAKTHUYECKOW padoTe, a TakKe BBINOJIHEHUSI MHIUBUIYAIbHOTO
3a1aHUS.

[ToaroToBNeHHBIE MaTepuan, MNPAKTHUYECKOE 3afaHue OQOPMISIOTCS B
KOHCIIEKTE.

Camocrositenbabie 3aHsaTust (C3) sABISAIOTCS OJHOM M3 aKTHBHBIX (hopm
00yueHus.

CamocTosTenbHbIE 3aHATHUSA o JVCLIUTUINHE "Vnpasnenue

nH()OPMAIIMOHHBIMH pecypcaMu 00pabOTKH TU(PPOBOT0 KOHTEHTA' UMEIOT LEIbIO:
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- 3aKpENUTh U YIIyOuTh 3HAHUS, [IOJIyYEHHbIE CTY/IEHTAaMHU Ha JIEKLUSIX U B
npolecce BBIOJHEHUS 1a00paTOPHBIX PadoT;

- c(hopMHpOBaTh MPAKTUUECKHIE HABBIKU YIIpaBieHus pecypcamu DBM.

CaMocTosATEIbHBIE 3aHIATHUS IPOBOAATCA B J1a0OpaTOpUsAX, 000PYIOBaHHBIX
COBPEMEHHBIMM CPEACTBAMM BBIUYMCIUTEIBHON TEXHUKN U BO3MOKHOCTBIO BBIXOJA

B ceTh Internet, B OnbanoTexe.

2. METO/IUYECKHE YKA3AHUSA o BBIITOJIHEHUIO
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Meroanueckue ykazaHus JOJKHBI BKIIOYATh CIEAYIOIINE Pa3ebl:

- 11eJIb pabOTHI;

- 3a/laHle, KOTOpOE€ JOJHKHO OBITh BBIIIOJIHEHO CTYJIEHTOM B pPe3yJibTare
MIPOBEICHHS CAMOCTOSTEILHON paOOTHI;

- BApUAHTHI HHAUBUIYATbHBIX 3aIaHUN;

- OCHOBHBIC TEOPETHYECKHUE IOJIOKEHUS, HEOOXOIUMBIEC IJI BBITIOJHEHUS
3a/laHusl, OHU JIOJDKHBI OBITh KPATKUMH U COJIEPXaTh CCHUIKM Ha JIUTEPATypy, B
KOTOPOW 3TH TOJOXKCHHS W3JIOKEHBI B 00BEMe, TOCTATOYHOM ISl BBITIOJHEHUS
CaMOCTOSITEIIbHON paOOThI;

- OTambl BBITIOJIHCHHSI 3aJaHWS C YKa3aHUEM KOHKPETHBIX CpPOKOB
BBITIOJIHEHHUS KaXKJIOTO M3 3TAIOB U BCETO 3a/IaHUS B IIEJIOM;

- TpeboBanus K odopmwieHHI0 TpadUYecKOil W TEKCTOBOM YacTH
CaMOCTOSITEJIbHON pabOThI;

- MpUMEp BBIMOJHEHUSI OJHOTO W3 BApUAHTOB 3aJlaHUSA U OQOPMIICHUS
OTYEeTa,;

- OubrorpaUIECKHil CITMCOK MCIIOIb30BaHHBIX HCTOYHHUKOB.

3. COAEP KAHUE CAMOCTOSTEJBbHOM PABOTHI

3.1 CamocmosmenvHoe usyuenue mem 1eKWHOHHO20 Kypca

Pazoen 1. Apxumexmypa 9BM. Pecypcoi 9BM
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1. Metosl KoaupoBaHUs HHGOPMAIIUH.
2. JIBOMYHO-ACCATHUYHBIN KO/I.

3. Tlomexo3ammineHHOe KOTUPOBAHUE.
4. IITuKIU4YeCcKHUe KOIbI.

5. [{uknmyeckue N30BLITOYHBIC KOJIBI.

6. Kox XemMunra.

7. L[I/IKJII/IIIGCKI/IC M30BITOYHBIC KOJbI

Pa3zoen 3. ¥Ynpaenenue nokanbnvimu pecypcamu
1. CucrtemHas 1iaTa, €€ Ha3HA4YCHHWE, OCHOBHBIC OJJIEMEHTHI W HX
B3aMMO/JICCTBHE B CUCTEME.
2. CuctemMHasi MarucTpaib.
. OCHOBHBIE CTaH/IAPTHI CHCTEMHBIX MarucTpaneu (IH).
. bybepuzanus muH.

. YIIpaBJeHHE CUCTEMHOM MArUCTPAJIbIO.

3
4
5
6. AnanTepbl BHEITHUX YCTPOUCTB (TJIAThI PACIIUPEHUS).
7. luckoBas MamsTh.

8. 3ByKOBBIE KapThl.

9. MoHUTOPBI.

10. BuygeokapThl.

3.2 Konnokeuym

KomnokBuym — 3T0 hopmMa MpOBEpPKH W OIICHUBAHUS 3HAHWM YyYalIuxcs B
cucTeMe o0pa3oBaHHUs U TMPEACTABISET COOOW MHMHHM-DK3aME€H, MPOBOJUMBIA B
CepeMHe CeMecTpa M MMEIOIIHNK 1EeJTbI0 YMEHBIITUTh CIIUCOK TEM, BHIHOCUMBIX Ha
b depeHIMPOBAHHBIN 3a4ET WM YK3aMEH.

KomnmokBuym kak ogHa u3 (QopM CaMOCTOSITEbHOM pabOThl pelIaeT
CJIeIyIolue 3a/1a4uu:

- TIPOBEPKA W KOHTPOJIb 3HAHWM, TOJYYCHHBIX CTYJACHTAMHU M0 M3y4aeMOM

TeMe;
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- pacimupeHue NnpoOJeMaTUKUd B PaMKax JOMOJIHUTEIBHBIX BOIPOCOB I10
JIAHHOU TeME;

- yriyOnieHue 3HaHWM TpU TOMOIIM JIOMOJHHUTENBHBIX MaTepuaioB MpU
IIOJATOTOBKE K 3aHATHIO;

-CTYAE€HTHI JOJKHBI IPOJIEMOHCTPUPOBATh YMEHUS pad0TaTh C Pa3IMYHBIMU
BUJIAMU JIMTEPATYPHBIX HICTOYHUKOB;

- (opMHUpOBaHHE HABBIKOB KOJUIEKTUBHOIO OOCYXIEHHUS (IIOAIEPKUBATH
JUAJor B MUKPOTPYINax, HaXOIUTh KOMIIPOMUCCHOE PEIICHHUE U T.1.).

KomnokBuym MOXET MPOBOAUTHCS B IBYX (hOpMax — yCTHOM U MUCbMEHHOM.

[Ipu mnpoBeAeHUMM KOJUIOKBUYMa B YCTHOW (OpME OTBETHI CTYJIEHTOB
OLICHMBAIOTCS IO TPAJULMOHHOMN HIKale («HEYIOBIETBOPUTEIBHO» — «OTINYHON)
o OwieraMm, KOTOpPbIE€ MOTYT COJEPKAThb KaK TEOPETUUYECKHUE BOIPOCHL, TaK M
IIPAaKTUYECKHE 3adaHus. Ha KOJJIOKBUYM PEKOMEHIYETCS BBIHOCUTH JIMIIb YaCTh
TeopeTU4YeCKoro Marepuana. [loaydeHHas 1o UToraM €ro c1adyv OLICHKA BIMAET Ha
WUTOTOBYIO IO TUCIUILIMHE.

KonnokBuymM B mUChbMEHHOW (opMe Takke MNPOBOJIUTCS MO Ouieram, B
KOTOPBIA MOTYT OBITh BKJIIOYEHBl TEOPETUYECKHE BOIIPOCHI, IMpEaAIoJiararomme
KOPOTKHMM OTBET, a TAKKE NPAKTUYECKUE 3aaHUS.

KpurepusimMu OLIEHKHU 3HaHUM CTYJIEHTOB HA KOJZIOKBUYME SIBIISTFOTCS:

Ouyenka «omauuno» MOXET ObITh BBICTABJICHA, €CIIU CTYIEHTAEMOHCTPUPYET
ryOOKOe M TPOYHOE YCBOCHHME MPOrPaMMHOIO MaTepualia, JaeT IOJIHbIE,
NOCJEN0BATENbHBIE TPAMOTHBIE W JIOTUYECKM M3JIaraéMble OTBETHl MpPH
BUJIOU3MEHEHUHU 3a/1aHus, CBOOOIHO CIIPABIISIETCA C MOCTABICHHBIMHU 3aJjauaMy U
OpaBWIBLHO NPUMEHSET 3HAHUS MaTepHhajia, YETKO OOOCHOBBIBAET MPHUHSTHIC
pelIeHns], BJIAEeT PA3HOCTOPOHHMMM HABBIKAMM M IIPUEMAMH  BBIIOJIHEHUSA
MPaKTUYECKUX PaboT.

Ouyenka «xopowio» 1O WTOTaM CHA4YM KOJUIOKBUYMa CTYAEHT MOXKET
IIOJY4YNTh, €CJIA II0Ka3bIBAET XOpOIIEE 3HAHME NPOrPAaMMHOrO MaTepuala,

IPaMOTHO HM3JaraeT 0e3 CYIIECTBEHHBIX HETOYHOCTEW B OTBET Ha IMOCTABICHHBIN
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BOTIPOC, MPABUJIBHO MPUMEHSET TEOPETUUCCKHE 3HAHUS, BIIaJeeT HEOOXOAMMBIMU
HaBBIKAMH TIPY BHITIOJIHCHUH MTPAKTUYECKUX 3a/1a4.

Ouyenka «yooenemeopumenbHo» MOXET ObITh BBICTABIICHA, €CIM CTYACHT
MoKa3ajd yAOBICTBOPUTENBHBI YPOBEHb YCBOCHHS OCHOBHOTO MaTepuIa,
JIOIyCKAaeT HETOYHOCTH TPH OTBETE Ha TIOCTABJICHHBIE BOIPOCHI U B OTBETE
MPUCYTCTBYIOT ~ HEIOCTATOYHO  TPABWIbHBIE  (OPMYIUPOBKH,  HaApyIIaeT
MOCTIEIOBATEIPHOCTh B HM3JIOKCHHH MPOTPAMMHOTO MaTepuaia, HCIBITHIBACT
3aTPyAHCHHS B BHITIOJTHEHUHN PAKTHICCKUX 3aJaHUH

Ouyenka «HeyoosemeopumenbHo)» 10 WTOTaM CJaud KOJUIOKBHYyMa
BBICTaBJISICTCS, €CJIM CTYJEHT JIEMOHCTPUPYET MOJHOE HE 3HAHHE MPOTrPaMMHOTO
Marepuana, AOIMYCKaeT MPH OTBETE HAa BOIMPOC W BBIMOJHECHUH TMPAKTHICCKUX
3a/laHuii rpyObIe OIIMOKH.

Komnoksuywm o nucnmruinHe « YmpapiieHre HH(HOPMAITMOHHBIMU pecypcamMu
00paboTku 1UGPOBOr0 KOHTEHTa» BKJIIOYAET B C€e0s BOIPOCHl Pa3/eiioB
«YTpaBlieHHE pecypcamMy ONEPAIIMOHHBIX CUCTEM» U

«YmpaBlieHHE JTOKAIbHBIMU PECYPCaMU» MPOBOAUTCS B (POpME YCTHOTO OTpOCa.

Ilpumepnoie 60npocel K KOMOKEUYMY
. @aitnosag cucrema. [lonstue, BUIIbI, CTpYKTYypa.
. 3arpy304YHbIN CEKTOP.
. Jlornueckas CTpyKTypa KEeCTKOTO JIUCKa.
. CTpyKTypa 3arpy304HOr0 CEKTOpa IJIaBHOIO pa3jiena.
. @aiinosas cuctema FAT.
. OcobGeHHOCTH U CTPYKTYpa ¢ainoBoit cucrembl FAT.
. Buner FAT.

. KopneBoii karasnor.

© 00 N oo o1 A W N B

. Tabnuma pazmenienus Ghansos.
10. VFAT u nnuaHBIC NMeHA (aiiiioB.
11. Oumbxu Qaitnosoii cuctemsl FAT,

12. OC Windows. HUcTtopusi, OCHOBHbIE OCOOCHHOCTH,
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q)aﬁJIOBBIe CHUCTCMBI,BBCACHUC B 0e301acHOCTh OHCpaHHOHHOﬁ CHCTCMBI.
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13. OC Unix. Hcropusi, 0CHOBHBIE 0COOECHHOCTH, (haiijIOBbIC

CHUCTCMBI,BBCACHHUC B 0e30IMacHOCTh OﬂepaHHOHHOﬁ CHUCTCMBEI.

4. INIAH-TPAPUK BBIIIOJIHEHUSA CPC

NeNe | dopma camocToaTensHOM paboThI Cpoxk ee cran
10 UTOraM U3Y4YCHUS
NunuBuyanbHOE cobecetoBaHUE II0 | COOTBETCTBYIOIIETO
pe3ynbTaTamM CcaMOCTOATEIbHOIO U3YYEHUSI TEM paznena
1 JIEKLAN JEKIHOHHOTO Kypca
10 UTOTaM U3y4ECHUS
2 Komnoksuym pa3nenoB 2 u 3

5. OPTAHU3AIIMS KOHTPOJISI 3HAHUHA CTYJEHTOB

5.1. @opmul KoHmpoaa 3HanuIl cMyoeHmos

KOHTpOJIb 1 O1I€HKA 3HaHN, YMEHUI U HABBIKOB CTYJIEHTOB OCYIIIECTBIISIETCS
Ha MPAKTUYECKHUX 3aHATHAX W IIPU NOATOTOBKE K cAade 3adera. B xoae KOHTpois
3HaQHUM MIPENnoJaBareslb OLICHUBACT IIOHUMAaHHWE CTYACHTOM  COJACPKAHUS
TUCHUIUIMHBL  «YTIpaBieHue HWHGOOPMAMOHHBIMM  pecypcaMu  0OpabOTKH
M(POBOr0 KOHTEHTa», €ro CIOCOOHOCTh KCIONb30BaTh NPUOIMKEHHBIE METOIbI
JUISl PELLIEHUS HAyYHBIX U IIPAKTUYECKUX 3a7ad.

KoHTponp 3HAaHMN CTYIEHTOB MOJKET OCYIIECTBIATHCS B CIEAYIOLIMX
dbopmax:

- TEKYILLIUM KOHTPOJIb 3HAHUM;

- UTOTOBBIN KOHTPOJIb 3HAHUM.

Tekymui KOHTPOJIb 3HAHUN CTYJIEHTOB UMEET LEIIbIO:

- J1aTh OIIEHKY paboThl KaXIOro CTYAEHTa IO YCBOCHHUIO MM Y4YEOHOIO
MaTepualna, BBIABUTh HEIOCTATKM B €ro MOATOTOBKE M OKa3aTh IMPAKTUYECKYIO
IIOMOLIb B UX YCTPAHECHUMU;

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHUMN CTYJEHTOB SIBJISIOTCS:

- YCTHBIM KOHTPOJIBHBIN OIPOC;

- MUCbMEHHBIA KOHTPOJIBHBIN OJUII-0IPOC;
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- 3a1uTa J1abopaTOpPHBIX padoT;

- IPOBEPKA KOHCIIEKTOB JICKIUN.

YCTHBI KOHTPOJBHBIA OINPOC CTYAEHTOB MPOBOAUTCA HA JEKUUSIX U
IIPAKTUYECKUX 3aHATUAX. [10 ero pesynbraTtaM npenoiaBaTeab OLEHUBAET KAYE€CTBO
NOATOTOBKH CTYJIEHTA K 3aHATHIO.

[TuceMeHHBIN KOHTPOJIBHBIN OJIUII-OMPOC CTYIEHTOB MPOBOAUTCS B TEUCHHE
ISTA MUHYT Ha Ja0OPATOPHBIX 3aHATHUSX MyTEM MUCBMEHHOT'O OTBETa MX Ha MSTh
BOIIPOCOB, 33JJaHHBIX IpenogaBareiaeM. Pe3ynbTarsl €ro NpoBeAeHUsI OTMEYAOTCS B
xKypHasie. Ha maGopaTopHbIX 3aHITUSX 3HAHUS U TPAKTUUECKUE HABBIKU CTYJACHTOB
OIICHUBAIOTCS O S-0amibHOM cucteme. [losydeHHbIE OIEHKH BBICTaBISIETCS B
KypHaJIe.

[Ipu »TOoM s OLEHKHM CHOPMUPOBAHHBIX Yy CTYACHTOB KOMIIETEHIIUM
UCIIOJIB3YIOTCS CIEAYIOLINE KPUTEPUHU:

Oyenxka «OmMAUYHO)» BBICTABIACTCA CTYACHTY, €CIIH TEOPETHYECKOE
collepKaHUE Kypca OCBOEHO TMOJHOCThbIO, ©0€3 MpoOesoB; HCUYEPHbIBAIOLIE,
MOCJIEIOBATEIBHO, YETKO W JIOTMYECKH CTPOMHO W3JIaraeT marepuai; CBOOOIHO
CIIpaBJIsIETCS C 3aJayaMH, BOMPOCAMHM M APYTHUMHU BUAAMHU NPUMEHEHUs 3HAHUU;
UCIIOJIB3YET B OTBETE JOINOJHUTENBHBIM MaTepuall BCE IPEIYCMOTPEHHBIE
IPOrPaMMOU 3a/1aHUsl BBIINOJIHEHBI, KAYECTBO HX BBIIOJIHEHHS OLIEHEHO YHMCIIOM
OayyioB, OMM3KMM K MAaKCHUMAJIbHOMY; aHAJIM3UPYET MOJIYYEHHBIE pEe3yJIbTaThl;
MPOSIBJISIET CAMOCTOSITEIIBHOCTD MPU BBITIOJIHEHUH 33]IaHUM.

Oyenxka «xXO0pouto» BBICTABISIETCA CTYINEHTY, €CJIU TEOPETHYECKOE
colepKaHUE Kypca OCBOEHO TIOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKHE
KOMITETCHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPEHHBIC MPOTPaMMON
0o0yueHusi yueOHbIC 3aJlaHUs BBHIOJHEHbI, KAUECTBO UX BBIMOJHEHUS JOCTATOYHO
BbICOKOE. CTYIGHT TBEP/IO 3HAET MaTeprall, FPaMOTHO U MO CYIIIECTBY U3JaraeT ero,
HE JIOIYCKas CYLIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOIIPOC.

Oyenxka  «y0oenemeopumesnbHo»  BBICTABIAETCS  CTYAEHTY,  €CIIU
TEOPETHUUECKOE COJIEpKaHHWE Kypca OCBOCHO YacTHUYHO, HO MPOOETbl HE HOCST

CYLIECTBEHHOT'O XapakTepa, OOJIBUIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOM
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3aJJaHUI BBIIIOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPU OTBETE HA MOCTABJICHHBIN
BOIIPOC ~ CTYJEHT JIONYCKA€T  HETOYHOCTH, HEJOCTaTOYHO  IPABUJIbHBIC
(GopMyTUPOBKH, HAOIIOJAIOTCS HApPYUICHHUS JIOTHYECKOW IMOCIEN0BATEIbHOCTH B
U3JI0’KEHUH ITPOTPaMMHOT0 MaTepHaa.

Oyenka «HeEY0061€MEOPUMENIbHO» BBICTABISIETCS CTYIEHTY, €CIM OH HE
3HAET 3HAYMUTEIBHON YacCTH MPOrPaMMHOI0 MaTepHalia, JOMYCKAEeT CYIIECTBEHHBIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYyAHEHUSMU BBINOJIHIET MPAKTHUYECKHE
paboThl, HEOOXOJMMBbIE MPAKTUYECKUE KOMIETEHIIMM He C(HOPMHUPOBAHBI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil 00y4YeHUs y4eOHBIX 3aJaHUil He
BBIMIOJIHEHO, KAueCTBO WX BBINOJHEHHUS OLEHEHO YHUCIOM OajuioB, OJU3KUM K
MUHHUMAJIBHOMY.

MakcuManabHO  BO3MOXHBIA ~ Oaul 32 BeChb  TEKyIIMH  KOHTPOJIb
yCTaHaBIUBAETCS PaBHBIM 55. Tekyliee KOHTPOJIbHOE MEPOIPUSTHE CUUTACTCS
CIaHHBIM, €CJIM CTYJICHT MOJIyYrJI 32 Hero He MeHee 60% OT yCTaHOBJIEHHOTO JJIA
ATOTO KOHTPOJS MaKCUMaJbHOTO Oajia. PedTHHTOBBIN Oaili, BBICTaBIISICMBIH
CTYJIEHTY 3a TEKyLle€ KOHTPOJBHOE MEpONPHUITHE, CHAHHOE CTYIJEHTOM B
YCTaHOBJICHHbIE TPaUKOM KOHTPOJIbHBIX MEPONPUITHI CPOKH, OINpPEAEIISeTCs

CIEAYIOIIUM 00pa3oMm:

YpoBeHb BBINIOJIHEHUS Petitunroseiii 6amn (B % ot MakcumanbHOTO Oana
KOHTPOJILHOT'O 3a/1aHUS 3a KOHTPOJIbHOE 3a/IaHKE)

OTanuHbIN 100

Xopommii 80

Y 10BIETBOPUTENHHBIN 60
HeynosnerBopurenbHbIil 0

[Ipu npoBepke KOHCHEKTOB JIEKIMW JA€TCS aHAIM3 KAayeCTBa UX BEICHUA.
OtMmeyaroTcs OMYIICHHBIE OIMMOKH, B PELEH3UH MPEToiaBaTelis OIEHUBACTCS
KaueCTBO KOHCIIEKTUPOBAaHUsI y4eOHOro maTepuaia, JAlTCs PEKOMEHJAIUH TI0

YIIYYUIEHUIO Ka4yeCTBa KOHCIIEKTUPOBAHHUS JIEKHMOHHOTIO MaTepHana.

5.2. PekoMeH1aIM U M0 MOATOTOBKE K 3a4eTy
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HOI[I‘OTOBK& K 3a4C€Ty HAUMHACTCA C Ha4dajla U3YUCHHA JHUCHHUIIJINHBI. I[JI}I
IMOJIY4YCHUA 3a4CTa H€06XOI[I/IMO IMOCCIIAaTh BCC JICKIIMHN U na60paTopHLIe 3aHATHA, a

TaK € NPEJOCTABUTh OTYETHI O BBIIOJHEHUHU J1a00OPATOPHBIX padoT.

6. PEKOMEHJIAIIMM I10 PABOTE C JIUTEPATYPOU "
NCTOYHUKAMMA

6.1. Pexomenoayuu cmyoeHmam no OpzaHu3auuu padomel ¢ 1umepamypoi u
UCMOYHUKAMU

N3yuenune nmurepaTypbl 1 HCTOYHUKOB HEOOXOIMMO HAYMHATH C MIPOYTEHUS
COOTBETCTBYIOIIUX IJIaB y4E€OHBIX M3AaHUM, YICOHBIX MOCOOUN WU JTUTEPATYPHI,
PEKOMEH/IOBAaHHOW B KA4€CTBE OCHOBHOM WJIM JOMOJHUTEIBHOW MO JUCIUILINHE
«Ynpasienue nHGOPMAIIMOHHBIMU pecypcaMu 00padOTKH UPPOBOTO KOHTEHTA,
KOTOPBIE MPSIMO MJIM KOCBEHHO OTHOCATCS] KU3y4aeMOl TeMe.

N3yuas nuTepatypy U UCTOUYHUKH, CTYACHTY PEKOMEHIYETCSl BECTH KPATKHM
KOHCNEKT. OJJHaKO HE CIEQyeT MEPENUChIBATh BCE COJIEPHKAHUE M3YyUYaeMOU TEMBI,
HY)KHO BBINTMCHIBAThH JIUITHL OCHOBHBIC HMJICH W TJIaBHBIC Ha Balll B3TJISAI MBICTH. B
OT/ACJIbHBIX CJIy4asix, KOTJIa BCTPEUAIOTCSl Ba)XHbIE OMNpPEICICHUS, TOHSITHUS,
HEO0OXOIUMBIN (PaKTUUECKHUI MaTepral U IPUMEPHI, CTaTUCTHYECKass HHpOopMaIlus,
HMMEIOIIME OTHOLIEHUE K U3y4aeMoi Teme, CTYACHTY CJIeAyeT BbIMHUCATh UX B BUJIEC
IIUTAT C TIOJIHBIM yKa3aHueM OubanorpadudecKux UCTOUHUKOB.

KoHcniekTupoBanne  peKOMEHIyeMON  JUTEpaTypbl W HWCTOYHHKOB
HEOOXOJMMO BECTU C paclpeeseHueM COOpaHHBIX MaTEpPHaIOB IO OTIEIbHBIM
rJlaBaM W maparpadam corjiacHO ydeOHO-TemaTudeckomy Tuiany. HeoOxomumo
BBINTUCBHIBATh BCE BBIXOAHBIC JaHHBIC 11O HCIIOIB3YEMOH JINTEpaType HUCTOYHUKAM.

OcCHOBOIl  TEXHOJOTMM HHTEHCUpUKALMK oOydeHuss Ha 1iatdopme
1U(POBBIX 00pPa30BATEIBHBIX TEXHOJIOTHH SIBISIOTCS Y4€OHO-UIUTIOCTPAIIMOHHBIC
MaTepuabl (oTIOpHBIIA KOHCIIEKT) MO  JUCIUILIMHE "VYupapneHue

nH(OPMaLIMOHHBIMU pecypcaMu 00paboTKu IUPPOBOTO KOHTEHTA"
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PaboTta ¢ y4eOHO-WIUTIOCTPALIMOHHBIMU MaTepHalaMH HMEET CIIEIYIOUIUe
JTarbl.

1. M3ydyeHue TEOpPETUUYECKUX OCHOB Y4EOHOro Marepualia B ayJdUTOPHHU:
U3JI0’KEHHE MPETojaBaTeIeM U3y4aeMOoTo MaTepuasa CTy/IeHTaM ¢ O0bsICHEHHUEM T10
ONOPHOMY KOHCIIEKTY;

2. CamocrosiTenbHas paboTa: WHAMBUAYyaldbHas paboTa CTYACHTOB TIO
OTMOPHOMY KOHCIIEKTY; (PpOHTaNbHOE 3aKpeIuieHHe 10 OJIOKaM OIMOPHOIO
KOHCIIEKTA.

3. TlepBoe MOBTOpEeHHE — BOCIPOU3BEACHHUE COJCPKAHUS 3aJaHHOU TEeMbI
ONOPHOTO KOHCIIEKTA MO MaMsITH.

4. VYcrHOe mporoBapMBaHuE MmaTepuaiga OINOPHOrO KOHCHEKTa —
HEOOXOUMBIA 3Tal BHEIIHEPEUYEBOM JCATEIBHOCTH MPH YCBOCHUH Y4YEOHOIO
Marepuana.

5. Bropoe noBTOpeHHe — B3aMMOOIPOC U B3aMMOTIOMOIIb CTYACHTOB JIPYT
APYTY.

[IpumeHeHue  y4eOHO-WLIIOCTPAIIMOHHBIX  MaTepHUasioB MO3BOJISIET
0000IIUTH CIOXKHBIN MO COAEPIKAHUIO MAaTeprall, aKTUBU3UPOBATh MBICIUTEIbHYIO
JNEATEIBHOCTD CTYIEHTOB.

HeoO6xonumMo MOMHUTH, YTO TJABHOE JUIsl CTYJEHTa B CAMOCTOSITEILHOM
paboTe C PEeKOMEHIyeMOW JHUTEepaTypod M HMCTOYHHKAMU — 3TO (hopMUpoOBaHHE
CBOET0 WHIWBHUAYaJbHOIO CTHJISI, KOTOPBI MOXET CTaTh OCHOBOM B Oyayiei

npodeccuoHaNbHOM eI TeIbHOCTH.

6.2. Ilepeuensv pexomenoyemoii 1umepamypul
OcHognas tumepamypa
1. H. B. Makcumos, Ilapteika T. JI., Tlono U. U. Apxutexkrypa 9BM u
BBIYHMCIIUTENBHBIX cUCTEM. — 3-¢ u3f. — M. ®opym — Undpa — M, 2010. — 512 ¢
2. 1. B. Upreros Beenenue B onepanvoHHbIe CUCTEMBI. Y 4eOHOE mocolue.

— CI16: BXB- ITutep, 2008. — 1040 c.

3.  A. 0. MomyanoB CucremHoe mporpammHoe oOecriedeHue. YueO. Jlis
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BVY3o0s. — 3-e uza. — CII0.: — 2010. — 400 ¢

Hononnumenvnas tumepamypa

1. Tanenbaym D. Apxutektypa KommbloTepa 5-¢ uza. — CII0.: [Turep, 2007.

— 844 c.

2. Mypaxosckuii B. 1. XKene3o [1IK. HoBsie BozmoxHocTu. — CIIO0.: [Tutep,
2005. - 592 c.

3. Tanenbaym J. CoBpeMeHHbIEC OlEpalMoHHble cucTeMbl. 2-¢ u3a. — CIIO.:

Turep, 2002. — 1040 c.

6.3. Internet-pecypcer:
1) http://www.intuit.ru — HammoHanbHBIE  OTKPBITBIA  YHUBEPCHUTET
«MHTYHUT»;
2) http://www.window.edu.ru — EnuHoe okHO J0cTyIa K 00pa3oBaTeIbHbIM

pecypcam.

6.4 Mamepuanvno-mexnuueckoe obecneueHue OUCYUNTIUHbBL

K mMarepuanbHO-TEXHHYECKOMY  YPOBHIO  OCBOCHHMS  COAEPIKaHHUS
TUCLUIUIMHBI « Y TIpaBlieHHEe HHPOPMALMOHHBIMU pecypcaMmu 00padoTKu
U(PPOBOr0 KOHTEHTa» MOXKHO OTHECTH:

-  UHAUBUIYAJIBHOE B3aUMOJCHCTBHME CO CTyA€HTaMU B IIpoLEcce
POBENICHUS IEKIIMOHHBIX U TAOOPATOPHBIX 3aHSATUH;

- UCTIOJIB30BAHKE HA JIEKLIMSIX U 1a00PaTOPHBIX 3aHITUIX MYJIbTUMEAUITHOTO
000pyI0BaHUS;

- BKJIOYEHHE B JlabopaTopHble pabOThl HWHIUBUIYAIBHOTO TOMCKA,
CHUCTEeMaTH3alluKu U aHaiau3a uadopmaiuu yepes Internet;

- aBTOPCKHUE MTPE3ECHTALNH K JIEKIIHSIM;

- JIEKUMOHHAsl ayJuTOpHUsl JAOJDKHA OBITh 000pyZOBaHAa MyJIbTUMEINA
IIPOEKTOPOM;

- Microsoft Office - Word, Excel:
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- OC Windows;
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- KOMIBKOTEPHBIN

o0ecreyeHueM.

KJ1accC

C

npeayCTaHOBJICHHBIM

MPOrpaMMHBIM
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