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BBE/IEHIE

YrupaBneHne HHGOPMAIIUOHHBEIMUI pecypcaMn  oOpadOTKM  ITU(POBOIO
KOHTE€HTa — [QUCIIMIUINHA, M3y4Yarolllasd OCHOBHBIE IIPUHIUIILI OpTraHI3alul U
METOALl  VIpPaBJIEHNS aNlapaTHBIMI M [POTPaMMHBIMH  CPEJCTBAMHU B
BEIUNCIUTENLHEIX MamuHaxXx (BM) u cucremax (BC). B pesymbraTre m3ydeHHS
Kypca CTYIEHTHl JOJDKHBEI XOPOIIO OPUEHTHUPOBATLCSA B IIPUHIINIIAX IIOCTPOECHUA
coBpeMeHHEIX BM u BC, apXuUTeKTypHBIX pelIeHNsIX, HalpaBIEHHBIX Ha
MOBBIMICHNE MPON3BOJUTEILHOCTU BEIUNUCIINTEIBHBIX MAINH, 00JIacTIX IIpUMEHE-
HIISI MaIllH 1 CUCTEM C Pa3JIMUHOI apXUTEKTYPOIl 1 HAIIPaBIICHIIX UX Pa3BUTI.

[lenn AMCIUIIINHEL:

- O3HAKOMJIEHIE CTYJIEHTOB C OCHOBHBLIMIU MPUHIINIIaMI OpraHI3alliN allla-
paTHoro obOecneueHund OBM u cucteM, npuHIUIIAMHI padOTHl IepudepUilHEIX
YCTPOMCTB M UX B3aNMOJEINCTBUS B COCTABE CUCTEMEL.

- IIOJTOTOBKA CIEIHAJIIICTa ¢ COBPEMEHHBIMH 3ZHAHILIMU 00 3JIEKTPOHHO-
BBEIUNCIIUTEILHBEIX MallllHAaX, BEICOKON KBaTN(PUKAINN € ITHPOKNUM TEOPETUIECKIM
KpyTro30pOM, CIIOCOOHEIM OCBallBaTh HOBOE B HayKe U TEXHUKE.

3ajgayaMi JUCIUIUINHBL « YIIpaBlIeHNE NHQPOPMAIIMOHHBEIMU pecypcaMi 00paboTKI

ITI (pr BOI'O KOHTCHTA» ABJIAROTCAH.

1) dopmuporaHne KOMILIEKCa 3HAHMII, YMEHUII 1 HABBIKOB, CBI3aHHBIX C
IPpUMEHEHIIEM CPEJCTB COBPEMEHHOI BBIUNCIUTEILHON TEXHUKHU, HEOOXOAUMBIX
JUIS IPaBWILHOI'O MCIOJIL30BAHUS AJIEKTPOHHO-BREIUNCIIUTEIbHBIX MAaIINH U HX
MO A€ HI3 AL,

2) bopmupoBaHue Habopa oOIenpodeccuoHaIbHEIX 1 Ipo(ecCHoHaIbHBIX

KOMIIETEHITIII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopaTopHas padora 1
YpapjieHHe CHCTEMHBIMH pecypcaMu cpeactBamu shell-unrepriperaropa

Ileap pabdoThl: TO3HAKOMUTBLCSI C OCHOBAMU IPOTPaMMUPOBAaHIS Ha YPOBHE
KoMaHgHOro s3elka Shell mytém manucanmsa Shell-mporpamm s paboTwl ¢ daii-
JIOBOU CUCTEMOII.

T eopeTnyeckoe o00cHOBaHHE

OO0rpiuno B OC UNIX gocTymHBI HECKOIBKO MHTepIpeTaTopoB. Hamnbosee
pacrapocTpaHeHsl Bourne-shell (mnm opocto - shell), C-shell, Korn-shell. B ugeii-
HOM IUIaHE BCE 3TH MHTEPIPETATOPEl OJINZKU U B JallbHEHIIEM peub OyIeT UATH O
crangapTHOM Shell (/bin/sh).

PaboTast Ha KOMaHJHOM SI3LIKE, IIOJIL30BATEIIbL MOJKET BROJUTE IIEPEMEHHEIE,
IPICBAaNBaThL UM 3HAUYEHUS, BBIIOJIHATL IPOCTHEIE KOMaH/BI, CTPOUTHL COCTaBHEIE
KOMAaHbI, YVIIPaBJIATL IIOTOKOM BBIIIOJIHEHHS KOMAaH], OOBEJNHATH IIOCJIeIOBa-
TEIILHOCTL KOMAaHJ B MHpoLEeAyphl (koMaHAHEIE ¢alinel). Ha ypoBHE KOMaHIHOIO
S3bIKa JOCTYIIHBI TaKHe CBOICTBAa CHCTEMBI KaK COEAUHEHHE IIPOIECCOB dYepe3
IpOrpaMMHBIN KaHall, HallpaBJIICHHE CTAaHAAapTHOrO BBOJA/BEIBOJA B KOHKPETHEIE
(pailIbl, CHHXPOHHOE U aCHHXPOHHOE BEIIIOJIHEHHE KOMAaH/I.

Ecnu ykxazaHHBIII HHTEpIpeTaTOpy (paiin SABISIETCS TEKCTOBBIM U COJAEPIKHUT
KOMaHJIbl KOMaHJHOTO 3bIKa (KOMaHOHBIN (pallil) U IpU 3TOM HMEET pa3pelIcHIE
Ha BeINOJIHeHUEe (mmoMeueH "X"), Shell-unrepnperaTop HMHTEPHPETHUPYET U BHIIIOJ-
HSIeT KOMaHJel AToro aiina. J[pyroii crmoco0 BBEI30Ba KOMaHIHOIro ¢ailiia - Hc-
I10JIb30BaHNE KOMaH/BI sh (BBI20B HHTEPIIPETATOPA ), B KOTOPOM IIE€PBBIM apIy MEH-
TOM yYKa3EIBa€TCs UM KOMaHHOTO (paiina.

KopoTko mepeuncnuM cpeAcTBa IpyIIIIUPOBaHUS KOMaHI U IIepEHaIpaBIIe-
HIIS1 BBOJA/BEIBOJIA:

- cmdl arg ..., cmd2 arg ...; ... cmdN arg ... — mociemgoBaTeILHOE BBIIIOIHE-
HII€ KOMAaHJ;

- cmdlear g cmd2 arg ... & ... cmdN arg ... — aCHHXPOHHOE BBINOJIHEHIIE

3NEKTPOHHOW NOANMCLIO

Cepmd}lﬂ'ﬂMM@[ﬁd JESABBBO952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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- cmdl arg ... && cmd2 arg ... — 3aBUCHUMOCTEL IOCIEAYIONEl KOMaHILEl OT
IpeaplyIell TakKuM oOpazoM, YUTO IIOCJIEAYIOIass KOMaHJa BBIIOJIHSETCS, €CJIH
IpeaplayIas Beljjajla Hy JIeBO€ 3HAUECHIIE,

- cmdl arg ... || cmd2 arg ... — 3aBHCHMOCTh HOCHIEAYIOIEell KOMaHObl OT
IpeaplAyIell TaKUM oOpazoM, UTO IIOCJIEAVIOIass KOMaHJa BBIIOJIHSETCS, €CJIH

IpeaLlAyInas BelJlajla HEHYJIEBOE 3HAUCHIIE,

cmd > file — crangapTHBEIN BEIBOJ HampaBieH B ¢ailin file;

cmd >> file — cTaHgapTHBIN BEIBO/T HallpaBJIeH B KoHell (aiina file;

cmd < file — cTangapTHEIN BROJ BEIIIONIHAETCS 113 aiina file;

cmdl | cmd2 — xoHBeliep KOMaHJI, B KOTOPOM CTaHJapTHHIN BBIBOJ KOMaH-
el cmd] HallpaBJIeH Ha CTaHAAPTHEII BXOJ KOMaHAEl cmd?2.

Shell-miepemMeHHEIE MOTYT XpaHUTL CTPOKHU TekcTa. IIpaBuna ¢popmMupoBaHmA
IIX IMEH aHaJIOTUYHEI IIpaBIJIaM 3aJlaHUS IMEH IIEPEMEHHBIX B OOBIYHBIX S3BIKAX
nporpamMmupoBanusd. llpu HeoOxomumMocTu IpucBouThk Shell-iepemenHoil 3Haue-
HIIE, COJIepiKalnee IMpolOeNnkl U ApyTue clielUalIbHBIE 3HAKU, OHO 3aKIIF0YaeTcs B
KaBEIUKN. [Ipu mcmomnpzoBaHun Shell-iepeMeHHON B BEIpaX€HUU €€ MMEHH JI0JI-
KEH IIPEIIIeCcTBOBAaThL 3HaK $. B mocnenoBaTeIbHOCTU CUMBOJIOB T€ M3 HHUX, KOTO-

phI€ COCTABRIIIIOT HMs, JOJKHBI OBITHL BRIAENEHH B { § i " ". Kpome Toro, nH-
TeprperaTop Shell aBToMaTHyueckn HMpUCBAaNBAET 3HAUEHUS IISITU CBOUM IIEpeMeEH-
HBIM:

- $?7 — sHaueHne, BO3BpaIiaeMoe IocjeJHell BEIIOJIHIEMOIl KOMaH/I0I1;

- $$ — mpenTudukanmonuLIii HoMep mpoiecca Shell;

- $! — upenTudukanmoOHHLIN HOMep (OHOBOTO MpoIlecca, 3aIly CKaeMOIo
NHTepIIpeTaTopoM Shell mocneguumM;

— $# —uncmno aprymenros, nepegaHHbIX B Shell;

- $— — ¢mmarn, mepenannrie B Shell.

J11s1 OTMEHBI cIIENUAILHEIX cUMBOJIOB (§, |, mpoben u T.41.) B Shell-

HpDIpaM%%%H&WQ’IDT CIICAY IO HC IIpaBI1Jjia.

BNEKTPOHHOW MOAMUCHIO
Cepmdurar. 2C0LBECHNFCTIMBOTR IIPENITSCTBY €T GﬁpaTHaH KOCaid HEpTa, TO €I'o CH&L{HHJ’[EHBIFI
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- OTMEHSIETCS CHEeIUaIbHEII CMBICIT BCEX CHMBOJIOB, BOIIEAIINX B IIOCIE/I0-
BaTeJIbHOCTh, 3aKJIFOUEHHYIO B alIOCTPOQHI.

IIpu BeIZOBE Shell-mporpaMMm HM MOIYT IIepeaaBaThCS IMapaMeTphl. COOT-
BETCTBYIOINE apryMeHTEl B Shell-nmporpammax naentuduimpyrorea $1, $2, $3 u
T.4. Kpome Toro, mepemenHHasd $0 cOOTBETCTBYeT MMEHH BHINIOIHSAeMOIl Shell-
IpOrpaMMEI, a IEpeMeHHas $# - UnciIy apryMeHTOR B KOMaH/E.

Shell-unrepnperaTop JaeT BO3MOMKHOCTL BBIIIOJIHATEL IIOJICTAHOBKY PE3YIb-
TaTOB BEIIOJIHEHUS KoMaHJ B Shell-mporpammax. Ecnu komaHa 3aKOueHa B
OJIMHOYHBIE 0OpaTHBIE KaBLEIUKI, TO HHTEpIIpeTaTop Shell BhIToIHIeT 5Ty KoMaHOy
11 IIOJICTaBJIIE€T BMECTO HEe IOy USHHBII pelyIbTaT.

Haunbonee BaxHBIe KOMaH/ bl 711 cocTaBneHud Shell-mporpamwm:

- KOMaH/[a €cho BEIBOAUT B BBIXOHOM IIOTOK 3HAUEHNI CBOUX apry MEHTOR,

- KOMaHJa €Xpr BHINOJHAET apudMeTUUecKue JeilcTBUS HaJ CBOHMMU apry-
MEHTaMU,

- KOoMaHjla eval oOecrieunBaeT JIOIOJHUTENIBHBLIII YPOBEHb IIOJCTaHOBKU
CBOIX apTyMEHTOB, a 3aT€M X BBIIIOIHEHIIE,

- KOoMaH/ia test ¢ COOTBETCTRYIOIMIMHU KIFOUaMU IIPOBEPSIET HEOOXOIMOE
yCIIOBUE;

- KOMaH/a sleep ciy)uT 414 peann3anun 3a4epiKKIL.

IIporpammubie KOHCTpyKInU Shell-mporpamm:

VenoBHBIT ortepatop 1f: [T e1 while 11 vntil:
if1f hist while wlule list
[then then list do do List
ehit elif list] done
then then list until until hst
[else else list] do do_list
h done
ITrmen for CTpyvETVpa case
tor name [ wordl, word2... ] ¢case wordin
do do list patteinl) part list.:
done patterm2) part list;;
[IOKYMEHT MOANWUCAH &
ANEKTPOHHOWM MOAMNMCHIO esac
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BapuaHTsl 3ajaHuil K J1adopaTopHoii padoTe

1. Shell—npmrpamma BEIBOJHT MMCHA TCX KAdT4dJIOI'OB B KdaTaJIOI'C, KOTOPLIC B

ceOe comeprkar kartanoru. MM kaTtanora 3ajaHo ImapamMeTpoM Shell-mporpaMmEL

2. Shell-porpamma npocmaTpuBaeT KaTalor, IMs KOTOPOro ykKa3aHO Iapa-

MCTPOM ShEll—Hpr'pathIbI I BBEIBOJHT HNMCHA4 BCTPCTHBIIIMIXCAH Kd4TaJIOI'OB. 3aTeM

OCYHICCTRBJIIACT IICPCXO/ B p(}ﬂHTEHBCKHﬁ KaTaJlor', KDTDp]’::Iﬁ CTAHOBHUTCA TCKY IIIM

1 ITOBTOPAROTCA YKA3dHHEBIC ,[[EﬁCTEHH A0 TCX IIOP, IIOKd TCKYIIIM KA4dTaJIOI'OM HC

CTAaHCT KDpHEEDﬁ KaTalJIoI'. (I)DPMEI_ BEIBO/Jld PC3YJIETATA.

KAaTAJIOT “~~IMA KATAIO0r a—~

EATAIODT =IINT-~
KATAIOT < HMA-~

EATATIOT “IMA KATAIora~

KATANOr —IIMIA-
KEATATOT <IN A=

Haa TBHBII KAaTAI0T

]

RATANOI' T E TCRVILEA KATATOI€

PP ﬂ,IIJ'ITEI[E-ERI']ﬁ IMORATATIOT

RaTalor'MM B TCENTHEM RaTallore

3. Shell—npﬂrpamma IIOACHHTBEIBACT KOJIMHCCTBO I1 BEIBOJHIT IICPCHCHL KadTa-

JIOI'OB B XPOHOJIOI'MYCCKOM IIOPAJKC (HD 14Te CDB,[[E’LHHH) B IIOJACPCBC, HAYMHAA C

KaTajiora, IMs KOTOpOro 3agaHo mapameTpoM Shell-mporpammer. @opma BEIBOA

pe3yibTara:

EaTalor <14 KaTaldora=

KATANOT ~IIMA-~
EATANTOT = HMA-

KaTalor =I1MA KaTalora~

EATAIOT < IIM9->
KATAIOT ~HMA-

HAada T-HBII KATAT0T

RaTaldolr'll B TCRVIICM KaTallorc

IMOARA TA JI0T

RATAJNOIH B TCRVIIICEA KATATOIC

3. Shell-nporpamma oOBeIUHSET Bce BpeMEHHEIE (allIbl ¢ YKa3zaHHBIM CY -

¢ukxcom (HampuMmep, .tmp) B HOAAEpPERE, HAUMHAA C KaTaJiora, UM KOTOPOTO 3aja-

Ho mapaRAATLT

%HPDIPEIMI?IBI. PEB}’HET&T D6’BE,[[HHEHHH ITIOMCIIACETCA oo B

Ceptudukar: ECGDGGGdSEEﬂBBBQEEEDEETBAEGDDED{]GDDJEE o
BranendiK a3 @HHBHT-Ohell-mporpaMMoll (aill, 100 BEIBOAUTCS Ha BKpaH B (pOpMeE:
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<HMA KATaNora=: <iMi Jaiina> «4——  HavameHenl kaTamor
[comepramioe dpafina]
End of hle
<A darina
|cogepramioe darinal
End of file

<FIMA KaTaaora=: < aitna=
|cogepramioe drarina |
End of hle
<A qarina-
[coxepzamaoe darina]
End of file

- TINoOJARATATOD

4. Shell-porpaMmma nepuogmyeck ¢ HEKOTOPHIM HMHTEPBAJIOM YIaJIIeT BCe
BpeMEHHBIE (allIbl ¢ YKazaHHBIM cy(dukcoMm (Hampumep, .tmp) B HOAJepeBe,
HaullHas ¢ KaTajora, UMs KOTOpPOTo 3aJaHo IIapamMeTpoM Shell-mporpaMmel u BEI-

BOJIUT IIPU 3TOM CIHHUCOK 0OBbeJUHEHHEIX (DalillloB B (hJOpME:

EATAI0r <HMA KATAIOr 2~ HA'Ia IbHBI KATA 10T
<pMA (parina= < JIIIHA
<1 (parfina= < JIHA -~ rafineI KaTamora
KaTalor < MA KaTanora= .4— TI0JKATaJI0r
<pA (partma™ < JIrHa >
I palina™ < QImHa> rafimel KaTamora
II T. 1. B

5. Shell-porpamMma BEIBOAUT COJEPKUMOE KaTajora, UMs KOTOPOro yKa3za-
HO ImapaMmeTpoM Shell-mporpammel. [Ipn BeIBOjAE cHauana NEPEUNCIISIOTCS MMEHA
KaTaJIOrOB, a 3aTeM B aJI(paBUTHOM IIOpSAAKE NMeHa (ailJIoB ¢ YKazaHUEM UX JIJINH,
ITaThl CO3JIaHNUA U YICJIa CChLJIOK Ha HIX.

6. Shell-nporpamma moACcUNTEIBAET KOJINYECTBO M BBIBOJUT CIINCOK BCEX
daitstoB (Oe3 KaTaJoroB) B HOPSJAKE YMEHBIICHUS X AJIUH B IIOAJepEBe, HAUNHA C
KaTajiora, IMs KOTOpPOro 3agaHo mnapameTpom Shell-mporpammer. @opma BLIBOA

JOKYMEHT MNMOANCcAH

pe3y JIL PAEKGPOHHON NoANKChIo
Ceptudpitkar: ~ 2C0000043E9AB8BI52205E7BAS00060000043E
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KATATOT <~ IHMA KAaTalora” -« Haa IbHBIT KaTalor

~ A -[[mﬁnﬂ-if“ <JIHAT
<A pariIa= < IIHa > tpAfiIBI KaTamora
EATATOT <HMA KATATIOTA> o TIOJKATATOT
<pmad (arima> < I >
A afina= < JmEa=> dafimel KaTanora

I T. )T

7. Shell-porpamma npocMaTpuBaeT KaTajlor, IMsS KOTOPOIO yKazaHO Hapa-
MeTpoM Shell-mporpaMMBl 1 BBIBOAUT HMMeHa BCTPETHBIINXCS (PallIOB. 3aTEM
OCYII[ECTRIISIET IIEPEXO0/]] B POAUTEIILCKIIT KaTalIoT, KOTOPBI CTAHOBUTCS TEKY UM
1 IIOBTOPSIOTCS YKa3aHHBIE ACHCTBUSA JO TEX IIOpP, IIOKA TEKYIMM KaTaJloroM HeE

CTAHCT KDpHEEDﬁ KaTalJIoI'. (I)DPMEL BEIBO /4 PE3YJIbTATaA.

EATAIOr “FMA KaTalIora= .« Haa IEHEIL KEATaI0T
EATaAIor A~
EATAIOD < ITMA- KATANTOTH B TEEVILEM KATATIOTE
EATAJIOT <-IMA KATAIOra~ o 2 I}D,IIJ-ITEI[E-EM-lﬁ IO TRATAIOT

KATANIOT ~—IInd -~
KATAIOT <~ HMA- KAaTalorin B TEEYILIEM KAaTallore

8. Shell-mporpamMma MOACUNTHIBAET KOJIMYECTBO U BEIBOAUT CIIICOK BCEX
daitsioB (Oe3 kaTanoror) B andaBUTHOM IIOpsaAKe B HOJAEPEBE, HAUNHAI C KaTaJlo-

ra, IMs KOTOpOro 3ajaHo nmapamerpoM Shell-mporpammer. @opma BEIBOJA PE3YJIb-

TaTa:
KATAIOT “IMA KATAI0Ca™ - HAYA IBHBI KATA 0T
<pnaA (parina= < JIHa >
<1mMA arina= < JIH > rafineI KaTamora
KATAI0T < IMA KATAJIOra~  4—  TI0JKATA 10T
“<TIVA lbﬂﬁﬂﬂlfi* < I JIFTHA -~
I palina™ < QmHA™ afiIBl KaTamora
OOKYMEHT NOANUCAH -

ANEKTPOHHOW HDII]]I-"[:‘.H];‘
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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O. Shell-mporpamMmMa BEIBOAUT MMEHA TE€X KaTaJIOTOB B KaTaJIOT'€, KOTOPLIE B
cebe He cofep:xkaT KaTtamoroB. KMms karanora 3zagaHo mapameTpom Shell-

ITPOTPaMMEHI.

KoHTpoJ/bHBIE BOINPOCHI

1. Urto Takoe BHyTpeHHUE U BHEIIHIE KoMaHILI Shell-uarepnperatopa?
[IpuBeguTe IpUMEPHI BHY TPEHHUX KOMAaHI.

2. Kakue cymecTBYIOT CpeAcTBa IpynnnpoBaHusa koMaHg? 1Ipuequre mpu-
MEPhI UCIIOIL30BaHUS.

3. Kak ocyiecTBisIeTCS IepeHalpaBlIeHIIE BBOJa-BLEIBO 1A

4. B yueM CcyIIHOCTE KOHBellepa koMaH? lIpuBeanTe npuMeprl NCIIOIbL30Ba-
HIIS].

5. Kax cpeactBamu Shell Beinonmants apudmernueckue geiicTeus Hajg Shell-
[IEPEMEHHOI?

6. KakoBEI IIpaBijIa reHepaliuu UMeH (¢aiijion?

7. Kax BHITIOJIHAETCA IIOJICTaAHOBKA PE3YIILTATOB BBEITIOJIHEHIIA KOMaH/I?

8. Kak nunrepnperupoBath cTpoky cmdl & cmd2 & ?

9. Kak nuHTepnpeTupoBaTh cTpoky cmdl && cmd2 & ?

10. Kak nuaTepnperupoBaTtsh cTpoky cmdl || cmd2 & ?

11. B xakoM pexuMe BRIIIOIHSIETCS UHTepIpeTaTop koMaH Shell?

12. KeM 1 B KxakOM pEXUME OCYIECTRISIETCSI UTEHUE IIOTOKAa CUMBOJIOB C

TepMHIHaja nHrepaperatropoM Shell?

JlabopaTtopHas padora 2
damnnoBasa cuctema OC UNIX

Ilean padoThl: 03HaKOMUTLCS ¢ ¢aityioBoil cucteMoil OC UNIX, mexaHns-

MaMI1 EEHQME%MGEHHHH: OCHOBHEIMI1I 3JICMCHTAMII (I)EIHHDE'DH CHCTCMEI. CY-
SNEKTPOHHOW NOAMNWMCLIO

CepvbTIE BIIORASFOMIFC AT SPatinieys;, Tumbl (PailJIOB, CIIHCOK CBOOOJHEIX OIIICATEIICH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

(ailyIoB, CIIHMCOK CBOOOJHBIX OJIOKOB.
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TeopeTnueckoe 060cHoBaHUE

Hurepdelic Mexay MNOJIL30BaTEILCKON IIPOrpaMMOIl M BHEIIHUM YCTPOI-
CTBOM (I MEXIy ABYMS MOJIL30BaTeIbLCKUME ImporpamMmami) B OC UNIX ocy-
MIECTRISIETCI B paMKaxX eIHMHON CTPYKTYphl JaHHBIX, HazwlBaeMoil gaitiom OC
UNIX.

Besknii daiin OC UNIX B COOTBETCTBHE C €r0 TUIIOM MOJXKET OBITh OTHECEH
K OJHON M3 CJIEAYIOI[IX YEThIpeX TPyl OOBIYHEIE (hallfibl, KaTaJIOTH, CIEI[Uallb-
HbIe (pallIbl, KaHAIbL.

OOBIUHEII (ballnl IpeJicTaBIIeT COOON COBOKYIITHOCTL OIIOKOB JIMCKA, BXOMS-
mux B cocTaB (aityioroii cucteMbl OC UNIX. B ykazaHHBIX OJI0OKaX MOKET OBIThb
IPOU3BOJIEHAI HH()OPMAITISL.

Karamnorn npeacTaBIstoT coOo0il (ailibl 0coO0ro THIIA, OTJIMYAFOI[UECS OT
OOBIYHEIX, IIPEXKAE BCErO, TEM, UTO OCYIECTBUTL 3allICh B HUX MOYKET TOJILKO S/I-
po OC UNIX, B To BpeMs KaK JOCTYII II0 YTEHHIO MOKET MOJIYUHTh JEOO0I I10JIh-
30BaTEJILCKUII IIPOIECC, HMEIOIUII COOTBETCTBYIOIIUE MOJIHOMOUUS. Kaxaulil
3JIEMEHT KaTajIora COCTOUT I3 JABYX IOJICHl: IOJII NMEHH (ailjla I IO, COJepiKa-
MEero ykazaTelb Ha omucaTenb (pailia, e XpaHUTCS Bcd MHpoOpMaIua o Qaille:
JaTa CO3JaHHs, pa3Mep, KOJI 3alluThl, UM BIaJelblla U T.4 B mobOoM karamore
COJEPKUTCS, II0 KpallHEell Mepe, ABa AJIEMEHTA, COJIepIKalIle B I10JIe NMEHHU Qailna

IIMEeHa n ".". DneMeHT kaTalora, cojepikalmuil B IIOJe MMEHH (alila KOH-

TCKCT ., B IIOJIC CCBIJIKH COACPIKHT CCHEIJIKY Ha OIIMCATCJIb (I)afma:, DHHCBIEELIDH.{HIE

STOT KaTaJIor. JJIEMEHT KaTallora, CD,[[EP}HHH_IHFI B IIOJIC HMMCHH (baﬁﬂa KOH-

TCKCT ., B IIOJIC CCBIJIKII COJCPIKHT CCLBIIIKY Hd OIINCATCIIb q:;aﬁﬂa:, B KOTOPpOM

XpaHUTCA HHGOPMAIII 0 pOJUTEILCKOM KaTaJIore TEKYIIEro KaTasora.
CrnenuanbHBIE (alJIbl - 3TO HEKOTOpHIE (palljibl, KaXJOMy I3 KOTOPBIX CTa-
BUTCSI B COOTBETCTBUE CBOE BHEIIIHEE YCTPOUCTBO, nojaepxkuBaemMoe OC UNIX n
NMEIOIEE CHEINAJIbHYIO CTPYKTYPY. Ero HEb3s HCIIONB30BaTh JJIA XPaHEHUS
JaHHBIX, Kak OOBIIHEIT (aiin mwin katamor. B To ke Bpems HaJ CIeIHalbHBIM

ANEKTPOHHOW NOAMUCHIO
CepmbpaTITIONI MO FIPOFSEOMIIPEETE KE OIIepallllld, YTO M HaJ OOBIYHBEIM (pailjloM: OT-
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OO0 13 STUX OIIepallii 3aBUCUT OT TOr'0, KAKOMY KOHKPETHOMY YCTPOIICTBY CO-
OTBETCTBYET 0OpabdaThIBa€MEIIl CHEI[HAaILHEIN (halil, 0JHAKO B JIEOOOM ciIydae Oy-
JIET OCYIIECTBIEHA COOTBETCTBYIOIIAs OII€palllid BBOJA-BLEIBOJA Ha BHEIIHEE
YCTPOIICTBO, KOTOPOMY COOTBETCTBY €T BRIOpaHHBII CIIEIIUAIbHBII (palil.

YeTBepThlil BUJ (paillloB - KaHAJBI - OyJIET pacCMOTPEeH OTJeIhLHO B IIOCIIE-
IYIONTUX JIa00paTOPHBIX paboTax.

Cuctemunle ¢pyHkuu OC UNIX qi1s paboTeI ¢ paillioBOl CUCTEMOM:

Bozppamaror open, creat, dup, pipe, close
JIECKPUII-
Top (aiina
IIpeoOpazyror UM open, creat, chdir, chmod, stat, mkfifo, mound,
B mknod,

OIICcaTeNb link, unmount. unlink, chown
Hazuxauaror inode creat, link, unlink, mknod
Paboraror ¢ chown, chmod, stat
aTpuOyTaMu
Broa/BeiBO 113 (baiiia read, write, l1seek
Pabortaror co mount, unmount

CTPYKTY -
poil (paliIoBON CICTEMEI

JInns nonydeHns nH@opMaIuu o Tume Qaina HeoOX0AIMO BOCIOJIL30BATHCS
CUCTEMHBLIMHI BEIZ0BaMU stat() (fstat()). Dopmar CHUCTEMHBIX
BEI30BOB stat() (fstat()):

#include <sys/types.h>

#include <sys/stat.h>

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

int fstat(int £d, struct stat *stbut);

Oba cucTeMHEIX BBI30Ba IIOMEMIAIOT NHQOPMAIITO O (palifie (B IEPBOM CIIy-
yae CIeln@uIIMpoOBaHHOM MMEHEM name, a BO BTOPOM - JeckpunropoM daiina id)
B CTPYKTYPHYIO IEpEMEHHYIO, Ha KOTOPYIO YKa3zkIiBaeT stbuf. BreizwsiBaromias ¢yHK-

oA JOJIKHA 1103a00TUTELCS O PC3CPBHPOBAHIIN MCCTa IJIA EDBEpaH_[aﬂMDfI I“IH(I)DP—

OOKYMEHT NnoanncCAH
.3 /
CEETW%@H;&%&E@%@%%E%%@amaETCH 0, B IpOTUBHOM ciIydae -1 1 kKoJ OoIIMOKU
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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struct stat
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dev tst dev, /* devicefile */
o tst mo; /*{file serial inode */
ushort st mode; /* file mode */
short st nlink; /* number of links */

ushort st wid; /* 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 tst mtime; /* last modity time */

time t st ctime; /* last status change */

J

ITone st mode comepxxur ¢maru, onucklraromue daiin. daaru HecyT clle-
Iy FOIITY FO MH(OPMAaIIUEO:

S IFMT 0170000 — tum daiina

S IFDIR 0040000 — karanor

S IFCHR 0020000 — OalT-opHeHTUPOBaHHBIN CHeIHNaIbHEII (halin
S IFBLK 0060000 — 610k-0pHeHTHUPOBAHHBIN cHelNalbHEII (halin
S IFREG 0100000 — oObIuHBI (haiin

S IFFIFO 0010000 — gucrimimmnaa FIFO

S ISUID 04000 — ngentudukaTop BIaJelbIla

S ISGID 02000 — maeHTH(QHUKATOP IPYIIIIL]

S ISVTX 01000 —coxpaHUTE CBOIIUPYEMBIII TEKCT
S ISREAD 00400 - BnazenbIly pa3pelieHo YTEHUE
S IWRITE 00200 — Binajgenblyy pa3pelieHa 3alich

S IEXEC 00100 —Biaagenblly pa3zpeiieHo BBIIIOIHEHIE
CHMBOJIbHBIE KOHCTAHTHI, UETHIPE MEPBBLIX CUMBOJIa KOTOPBIX COBIAJIAIOT C

KOHTEKCE@%Q&I%{[FM&WT OLITHL UCHOJIL30 BaHEI HIA OIIPCACIICHITA THIIA (bai’ma.
3NEKTPOHHOW NOANMCLIO
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struct dirent

d

o td ino; /* HOMEp MHACKCHOIO JAecKpunropa */
char d name|DIRSIZ], /* uma daiina */

)

Co3aHNe U yJhaJIeHHe KaTajlora BBIIOJIHSIETCS CHUCTEMHBIMU BBI30Ba-
vu mkdir() u rmdir(). IIpu co3gannu katamora IIOCPEOCTBOM CHCTEMHOTO BBI3O-
Ba mkdir() B Hero nmomemntaetcs aee cceutku (""" m"..").

#include <sys/types.h>

#include <sys/stat.h>

#include <unistd.h>

int mkdir (char *pathname, mode t mode);

int rmdir (char *pathname);

OTKpPEITE M 3aKpBITHE KaTajora BEIIIOJIHAETCS CHUCTEMHBLIMH  BBI3OBA-
M opendir() u closedir(). IIpu ycnemnBoM OTKpPEITHN KaTalora CUCTEMHBIN BBEIZOB
BO3ZBpaIacT yKkazaTelb Ha HepeMeHHYIO Tumna DIR, SBISIONIYIOCSI AECKPUIITOPOM
KaTajiora, omnpeneneHHyro B ¢aiine dirent.h n ncnonb3yeMyro Ipu YTEHIHN U 3alll-
cHu B katanor. II[pu Hey JauHOM BEI20Be Bo3BpamaeTcs 3HaueHne NULL.

#include <sys/types.h>

#include <dirent.h>

DIR *opendir (char *dirname);

int closedir (DIR *dirptr), /* dirptr - geckpunrop karanora */

JI71s1 cMEHEI KaTajora CIyKHT CUCTEMHBII BEI30B chdir():

#include <unistd.h>

int chdir (char *pathname);

Yrenme 3amnuceil xaTalora BBIIIOJIHSETCS CHUCTEMHBIM BBI30BOM readdir().

CucteMHuIll BEI30B readdir() mo HoMepy JecKpHITOpa KaTajora BO3BpallaeT Oue-

PEAHYIO 33IHCk HaKaTatora B cTpyKTypy dirent, Tubo HyJIeBO yKa3aTelb IPU JI0-

BNEKTPOHHOW MOAMUCHIO
CEﬁTHdJ'@THmﬁE%WEDﬁmﬁ@MHPH YCIICIIHOM HYTCHIII, YVKa3aTCJIb KaTaJlIoI'a IICPC-
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MEIAeTCsl K  CICAVIOmEN 3anucu. JIONONMHUTENBHBINT  CUCTEMHBIN  BHI-
30B rewinddir() mepeBoUT yKa3aTelb KaTalora K IepBOil 3aIllICU KaTaJiora.
#include <sys/types.h>
#include <dirent.h>
struct dirent *readdir (DIR *dirptr);
void rewinddir (DIR *dirptr);

BapuanThl 3agaHuil K J1a0opaTopHOIl padoTe

1. Pazpa®oTraTk mporpaMmy, KOTOpas OCYIIECTBIISAET IPOCMOTP TEKYIIEro
KaTaJjiora M BEIBOJUT Ha dKPaH €ro COAEePKUMOE I'pyHIIaMiU B OPsAKE BO3pacTaHIsA
YIicjla CCHLIIOK Ha (palliikl (B TOM YICJIE IMEHA KaTalloroB). I pymnna mpeacTaBisaeT
coOoil 0OBeaMHEHNE (PAITIOB C OJMHAKOBLEIM YIICJIOM CCHIIIOK Ha HHUX.

2. PaspaboraTek mporpaMmy, KOTOpasi IIPOCMAaTpPpHBAEeT TEKYIUIl KaTalor U
BLIBOJIUT Ha 3KpaH MMEHA BCEX BCTPETHUBIINXCS B HeM (pailJIoB ¢ 3aJIaHHBIM pac-
[MIUPEHNEM. 3aT€M OCYIECTBILIETCS IIEePeX0]] B POAUTEILCKUN KaTaJjlor, KOTOPHI
3aT€M CTAHOBUTCS TEKYIIUM, I YKa3aHHBIE BBIIIE JCHCTBUA IIOBTOPSIOTCA OO TEX
[IOp, IOKa TEKYII[MM KaTaJIorOM HE CTaHET KOPHEBOM KaTallor.

3. PaspaboraTe mporpamMmy, KOTOpasi IPOCMAaTPHBAET TEKYIHUIl KaTalor U
BLIBOJIUT Ha AKpaH MMEHA BCEX BCTPETUBRIIUXCI B HEM OOBIUHBLIX (pallJIoB. 3aTeM
OCYIIIECTRIIAETCA IIEPEXO] B POAUTENLCKUII KaTaloT, KOTOPHIA 3aT€éM CTAHOBUTCS
TEKYII[UM, 1 YKa3aHHBIE BHINIE JEIICTBUS IIOBTOPSAIOTCS O TEX IIOP, ITOKA TEKY UM
KaTaJIOPOM HE CTaHET KOPHEBOU KaTaJior.

4. PazpaboTaTh ImporpaMmy, KOTOpasi BEIBOJHUT Ha AKpaH HMEHa TeX KaTaJslo-
I'OB, KOTOPEIE HAXOOATCS B TEKYIIIEM KaTaJlore U He coAepikaT B ceOe ImogKaTalio-
TOB.

5. PazpaboTaTk nporpamMmy, KOTOpasi BEIBOJUT Ha SKpaH NMeEHa TEX KaTallo-

I'OB, KOTOPBIC HAXOJJATCH B TCKYIIICM KA4TaJIOI'C I1 COACPIKAT B cede ITIOAKATAJIOT'I.

6. BaRatREA R, TPOTPaMMy , KOTOpas BEIBOAUT HA SKpaH COJEPKIMOE Te-

BNEKTPOHHOW MOAMUCHIO
CepmOKYITFETOYKAPATIOPE) ¥ IOPAROUIEHHOC II0 BPEMEHII CO3JaHIIA (bafIJIGE. HpH STOM HMC-
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Ha KaTaJIOI'OB AJOJIKHEI BEIBOJMTECA ITOCJICIHITMIL.
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7. PazpaboraThk mporpaMmy, KOTOpasi BRIBOJUT Ha 3KpaH COJEPIKIMOE Te-
KyIIIero KaTajgora B IOPSIKE BOo3pacTaHUd pazMepoB ¢aittoB. IIpu sToM nMeHa ka-
TaJIOTOB JIOJI?KHEI BBIBOJIUTHCS IIEP BB M.

8. PazpaboraTk mporpaMmy, KOoTopas BEIBOAUT Ha 3KpaH COAEPKUIMOE Te-
KyIIlero kartagora B ardaBUTHOM Hopsake. KaTamoru He BEIBOJUTS.

O. PazpaboTaTts mporpamMmy, KOTOpasl IpOCMaTpHUBaeT TEKYIIHN KaTalor U
BEIBOJUT Ha SKpaH NMEHA BCEX BCTPETHUBIINXCS B HEM KaTallOTOB. 3aTe€M OCY-
MIECTRIISIETCS IIEPEXO]] B POAUTENLCKIN KaTaJIoT, KOTOPHII 3aT€M CTAaHOBHUTCS Te-
KYIUM, 1 YKa3zaHHBIE BBIIIE JACHCTBHUA IIOBTOPSIOTCS OO TEX IIOP, IIOKA TEKY UM
KaTaJIOrOM HE CTaHET KOPHEBOII KaTaJIoT.

10. Pazpaborate mporpaMmy, KOTOpas OCYI[ECTBILIET NPOCMOTP TEKYIIETO
KaTajora M BEIBOJUT Ha AKpaH MMEHa HaxXOAAIUXCS B HEM KaTaJIOTOB, YIIOPSJIO-
YB UX [0 4HCIy (PailJIoB 1 KaTaJoroB, COJAEPAKAIIXCSI B 0TOOpakaeMOM KaTallo-
re. JI71s xaxJoro Takoro KaTajora yKazbIBaeTCs YHCIIO COJACpIKaIIUXCcsa B HEM (aii-

JIOB I1 KA4TaJIOI'OB.

KoHTpoJ/IbHbIE BOTIPOCHI
1. Yro npeacrarnsgeT codoli cyepOnok?
. Uto npeacTapisgeT coOoil CIIUCOK CBOOOHBIX OIOKOB?
. Uto nopencTaBngeT coOoil CIIUCOK CBOOOJHBIX omucaTenell gaiiior?
. Kak npouzBoauTcs BelI€IeHIIE CBOOOJHRBIX OJIOKOB 110 (haiin?
. Kak nnpomuzBoantcs ocroO0kAeHNE OTIOKOB JJAHHBIX, 3aHATBIX 1101 (paii?
. Kaxnum oOpazom ocyliecTBIIseTCsI MOHTUPOBAaHUE JUCKOBEIX YCTPOICTB?

. KakoBo HazHaueHHE 3JIEMEHTOB CTPYKTYPHI stat?

o~ O k= WM

. Kaxmm o6pazom ocymectBisgercs 3amura ¢ainos B OC UNIX?
9. KakoBEI IIpaBa gocTyla K ¢ailily, Ipu KOTOPBIX BJIaJeNIel] MOKET BHIIIOJI-

HATE BCC OIICPallll (1’:. W, X):, d IIPOHIIC IIOJIE30BATCIII - TOJIBKO YUTATh "

10, dte Brrgoamser cucteMublii Be30B Iseek(td, (ot t)0, SEEK END)?

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JladopaTopHas padota 3
CTpyKTypa cucTeMbI YIIpaBJIeHUA BBoAoOM-BbIBoA0OM B OC UNIX

Ileab pabdoThI: 03HAKOMUTLCS C CHCTEMOII YIIpaBJIEHHII BBOJOM-BEIBOJOM B
OC UNIX 1 OCHOBHBEIMU CTPYKTYpPaMU JaHHBIX, UCIIOJIL3YEMBIMU 3TON CUCTEMOI,
ICCIIEJ0BAaTh MEXaHU3M padOTEI CUCTEMEI YIIpaBJIEHIS BBOOM-BBIBOIOM.

TeopeTnueckoe 0d6ocHOBaHUE

OCHOBHBEIM Ha3zHaUY€HNEM CHCTEMBI VYIIPABIEHUS BBOJOM-BBEIBOJOM OC
UNIX gpigercs co3gaHme nHTepdeiica Mex Iy DporpaMMOIl I BHEITHIM YCTPOII-
CTBOM KoMIbioTepa. Ilockoibky mobas onepaiis BBOJa-BEIBOAA OCY IIECTBIIIETCS
KaK oIlepallisl BBOJA-BEIBOJa B (haliyl, TO JIOTHUECKasd CTPYKTypa IIPOTPaMMHOTIO
IHTep (elica, pealn3yeMoro CUCTEMOII YIIPaBICHISI BBOJOM-BEIBOJOM, HE 3aBUCUT
HU OT THUIIA JaHHBIX, HI OT THUIIa BHEIIHETO YCTPOIICTBA KOMIILIOTEpPA.

[Ipu ocymecTBICHUN oIllepaluii BBOJa-BEIBOJA B (halil, CHelUIIIpPOBaH-
HBII IIOJIL30BaTeNLCKUM AeckpunropoM daiina, OC UNIX cTaBUT B COOTBETCTBUE
HCIIONIE3YEMOMY CHUCTEMHOMY BBI3OBY ITOCJIEAOBATEIILHOCTL IPOTrPaMMHBIX 3aIIpO-
COB K aIapaType KOMIIBLIOTEpa C IIOMOIIBIO IEJIOTO psha CRiI3aHHBIX HaOOpOB
TaHHBIX, CTPYKTypa KOoTophIXx noagep:xmupaercda camoii OC UNIX, ee daitmooi
CUCTEMOM M CUCTEMOI yIIpaBIEHNIA BBOJOM-BEIBOJOM. OCHOBHBIM U3 YIIOMSHYTEIX
HaOOpOB MOJKHO CUHMTATL TaOIHIy ommcaTteieil (aillos.

Tabmuma ommcaresnell ailjioB ImpeacTaBIgeT coOO0Il XpaHSIIIyKOCI B OoIepa-
TUBHOI MaMIATU KOMIILIOTEPA CTPYKTYPY JaHHBIX, SJIEMEHTAMU KOTOPOIl SIBIIIEOTCS
KOIINU onmcaTtesel ¢alinoB, 1o ogHoM Ha Kaxaplil daiin OC UNIX, kK koTopoMy
ObllIa OCYIIECTBJIEHA IIOMNBITKA JOCTyIIa. [IpM BBRINOJHEHUHN ONEpaliil OTKPBITI
daitma B OC UNIX cHauana o IIOJIHOMY HMMEHH (ailla OIpeaesIaeTCs SIIEMEHT
KaTaJlora, Iie¢ B I0JI€ NMEHH COAEPAKUTCS UM (ailia, I KOTOPOTo IIPOMU3BOIUT-
cs omepalus OTKpheITUA (paiina. B HallleHHOM 3JI€eMEHTE KaTalora 13 II0JIS CCBUIKU
II3BIIEKAETCS MOPSAAKOBEIII HOMEp ommcaTend (aiina. 3aTeM omucareilb (Qaiina c
COOTBETCTRYEQHIHAM HQMEPOM KOIHPYETCS B OIEPATUBHYIO IIAMSThL, B €€ 00NacTh,

ANEKTPOHHOW NOAMUCHIO
Cepvb HAZHBASN Y HP TAGTTHASIPON¢aTeell QaliioB (eciau oH JO ATOro TaM OTCYTCTRO-
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C tabnuieil onucareneil paiylIoB TECHO CBA3aHa JApyTras CTPYKTypa JaHHBIX,
HazpIBaeMas Tabmuieil ¢aibtoB. Kaxaulll sIeMeHT TaOnuilbl (palllIoB COJAEPIKUT
NH(OpMAIIIO 0 PeKUME OTKPBITUA (pailja, CIenU(pUIIPOBAHHEIM IIPU OTKPHITUH
daiina, a Takke MH(POPMAIIIO O IIOJIOKEHUN yKa3aTelsd UTeHUI-3anuch. 1Ipu kax-
JIOM OTKPEITUH (palina B TaOmuile ¢aiiyioB IIOSBIISETCS HOBBII 3JIEMEHT.

Opaus u ToT ke daitn OC UNIX MoxkeT OBITh OTKPEIT HECKOIILKIIMU HE CBSI-
3aHHBIMHI JIPYT ¢ APYTrOM IIpoIleccaMy, IIPU 3TOM €My OyJeT COOTBETCTBOBATH
OJUH 3JIEMEHT TaOJIMIEl oImcaTeneil (palyloB U CTOJIBLKO 3JIEMEHTOR TaOIUIEI (aii-
JIOB, CKOJIBKO pa3 3TOT (aiin OblaI OTKPEIT. OQHAKO N3 3TOrO IIPaBIJIa €CTh OJIHO
NCKJTFOUEHIE: OHO KacaeTcs cIIydas, Korga (ailll, OTKPBITHIII IPOIECCOM, IIOTOM
OTKPBIBAETCA IPOIECCOM-IIOTOMKOM, IIOPOKIEHHBIM C IIOMOIIBIO CICTEMHOIO BBI-
30Ba fork(). Ilpum BO3HHMKHOBEHHH TaKOW CUTYyallUH OIEpaIui OTKPBLITHA alia,
OCY IIECTBIEHHOII IIPOIECCOM-IIOTOMKOM, OyJI€T IIOCTaBJIEH B COOTBETCTBHE TOT U3
CYIIECTRBYIOI[UX 3JI€MEHTOB TaOIUIEl (aiiioB (B TOM YHCIIE MOJI0KEHUE yVKazaTEIId
YTEHHI-3aIIICH), KOTOPEIII B CBOE€ BpeM: ORI IIOCTABRJIEH B COOTBETCTBUE OIIEpa-
ITUI OTKPEITHUA 3TOro ¢aiiyia, OCYMIECTRBICHHOMN IIPOIECCOM-IIPEIKOM.

Tpernit HaOOp JaHHLIX HazbIBa€TCS TAONMUIENl OTKPHITHIX (PallJIOB MpoIlecca.
Kaxgomy mporieccy B OC UNIX cpasy mocne IopoXKIEHUS CTABUTCS B COOTBET-
CTBUE TaOHMIa OTKPBITHIX (paillloB mpoilecca. EcCu, B CBOIO ouepe/ib, YKa3aHHEII
[IPOIIECC IMOPOKAAET HORBBII IIPOIECC, HAIIPUMEDP, C IIOMOIILIEO CUCTEMHOTIO BBI30OBA
fork(), To mpoIieccy-IIOTOMKY CTaBUTCS B COOTBETCTBUE TaOIHIla OTKPBITHIX (hali-
JIOB IIpoIlecca, KOTOpas B IEPBBIII MOMEHT (YHKIIMOHHPOBAHMA MpoIEcca-
[IOTOMKa MpEeACTaBIIsIeT COOOIl KOIMIO TaOJIMILI OTKPBITHIX (QalllIoB MHpoIecca-
[peaKa.

B pesynbTaTe Kaxk bl 3JIEMEHT TaONHMIBI OTKPHITEIX (aIllIOB IIpoIlecca Co-
JIEPKUT yKazaTellb MECTOIOJIOKEHNSI COOTBETCTBYIOIMIETO 3JIEMEHTa TaOIUITE]
¢aillIoB, KOTOpas B CBOIO OUEpEAb, COACPIKUT CCHUJIKY Ha 3JIEMEHT TaOIMIILl OIIN-
caterneil paina . Hemi Monp30BaTeNNbCKIN JIECKPUNTOp (aiiila NCIONBb30BaTh AT

ANEKTPOHHOW NOAMUCHIO
Cepmvb I S RCAH TN ERIEMEATFORPAGMMAIILI OTKPBITEIX (allJIOB MIpoIecca, TO MOJIYUYUM JIO-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

ITMUECKYIO CXEMY CHUCTEMEI YIIpaBIeHus (aitaMu (BBOJOM-BEIBOJOM ).
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JlabopaTtopHasg paboTa mpeAronaraeT HalllICaHUE IIPOTrpaMMbl, ITOKa3LEIBaKO-
el AeICTBUS CUCTEMBI YIIpaBJIeHISI BBOIOM-BBEIBOJOM IIPU BEIIIOJTHEHIN HEKOTO-
peIX gelicTBuil ¢ aitmamu. IIporpamma JoKHA JEMOHCTPUPOBATH JAUMHAMUKY
dopMUpoBaHNS TAaOINI] H NX U3MEHEHHII B IIPOIECCe YKa3aHHLIX B BapHaHTE 3a/la-
HIISI COOBITHUIA.

[Ipu »TOM mIpu BEIIIOIHEHUN T€X 3aJaHUIl, IOe TpeOyeTcsa JEMOHCTPUPOBATE
cozZlaHue TaOnui omucaTeel jailnor, HHMOpMaIo O (aiiie HeoOXOAMMO IOy -
yaTh C IOMOIIBIO CHCTEMHBIX BEI30BOB stat (fstat), mockonbky mMeHHO HHQOpMa-
IS, XpaHdmascsa B omnmcarene ¢aiijla, B OCHOBHOM H IIOMEMIAETCS CHCTEMHBIM
BLI30BOM stat (fstat) B cTpykTypy, cneludpHUIIUPOBAHHYIO €TI0 BTOPHIM BEIXOHBLIM
IIapaMETPOM.

[lonyuennyro mHGOpPMAIUIO U3 CTPYKTYphl stat, JoImoIHEHHYIO HMeHEM
daiina 1 ciaeAyeT TpaKTOBaTh B KadeCcTBe TaOIUILI omcaTelneil ¢pailyios.

B Tex 3agaHNIX, rjae TpeOyeTcs OTCIICKNBATh JUHAMUIKY CO3JaHISI U MOJII-
dukamumu Tadbnui ¢aiiioB M TaOINI] OTKPBITHIX (aIIOB Ipoliecca, STU TaOJIUITLI
IIOJKHEL IIPOTPaMMHO MOJEINPORATHCS IIPH BO3HUKHOBESHUN COOBITUI, YKa3aHHEIX
B 3aJaHIIX JabopaTopHOIl paboThl. Hukakux gelicTBHIl 10 CO3JaHUIO IIPOIIECCOB B
IporpaMMax BEITIOJIHSATH HE TpeOyeTcs.

CTpykTypa Tabmuibl ¢GaililoB B IporpaMmax JjlabopaTopHOIl paboThl (YIIpo-

MIeHHBIIT BapUaHT ) JOJI?)KHA UMETh BU;

file number locate  Comnxa »Ha Tabauny
11 &1 & 11160 de point  ONHCATETEH dadncE
(ecnH HeobXooHIIO)
LIDOOEET RN X IENEH I . OIAKaxIore hafna
HERERR, RESEEX K EEXEH Ry -
NIOIEER: EETERE HIOCHER 110101018 0 -
SSIMENRE HIOCNEE HHOEICIH X 00K 30K ¥

CTpyKTypa TaOIUILEI OTKPBITHIX (PAlIOB B IIpOorpaMMax JOJI’KHA IMETb BU;

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



file

N1alre

HRAEHAEE
HREEEEE
A
AARERE

HecrprITop
hadna

B A
HEFEEER
B A
bl A o

(CCEINER Ha Tabauuy
haHNoE (eCTH
HEoOROTHMO)

AT
AR
AR A
EIEER EX

A 4 A A

A Kasnoro haina

BapuanTnl 3agaHuil K J1adopaTopHOIl padoTe

1. IIponecc oTkpriBaeT N (ailloB, peajlbHO CYIECTBYIOINX Ha JUCKE MO0

BHOBbL CO3JaHHLIX. PaszpaboTaTe mporpamMmy, JAE€MOHCTPHUPYIOIIYVIO JHMHAMUIKY

dopMupoBaHNd TaOMHIBl omucarenell (ailjloB M H3MeHeHUsd MHGOpMAIUN B €€

aJIeMEeHTax (Ipu U3MeHeHU!N mHdopmaun B (ainax). Hampumep, crieHapuii mpo-

I'PaMMBI MOZKCT OLITE CJICAY FOLI M.

OTKPBEITHC IICPBOTI'O IIOJIE30BATCIIBCKOTIO (bafma;
OTKPBITHC BTOPOI'O IIOJIE30BATCJIbCKOI'O (I)afma;

OTKPBITHC TPCTBLCI'O II0JIb30BATCJILCKOI'O (baﬁﬂa;

KOIIMPOBaHHE BTOPOIO (paiina B TpeTUil (aii.

I3MEHEHIE pa3Mepa TpeThero gaiia A0 HyJIeBOIl JJINHEL,

IIocne KaXJ10I'0 3 3TAalIOB 1IEYHATACTCAH TﬂﬁHHL[EI oIrcaTesien tbafﬂTDE JITIA

BCEX OTKPHITEIX (ailIoOB.

2. Ilpomecc co3zman HOBBIM (allyl U IIepEeHa’HAUMII Ha HEro CTaHJapTHBIM

BEIBOJ. PazpaboraliTe mporpaMmmy, JEMOHCTPHPYIONIYIO JUHAMUKY CO3JaHIS TaO-

JIAIL, CBSI3aHHBIX C STHM cOOBITHEM (Tabnuiia (ailinoB, Tabaua OTKPHITEIX (pailyioB

nporecca). Hanpumep, crieHapuil mporpaMMEl MOKET OBITE CJIEIYEOI M

HCABHOC OTKPLEITIIC CTAHI4PTHOI'O (l)aﬁﬂa BBO/14,

OTKPEITIHC 110JIb30BATCJIbCKOI'O (baﬁﬂa;

HCABHOC OTKPLITHC CTaHA4APTHOI'O (I)Elf’lﬂa BEIBO /4.,

HCABHOC OTKPLBITHC CTaAHJI4PTHOI'O (baﬁﬂa BEIBO /4 DH.IH@DH;

3aKpbITHE CTaHAapTHOro ¢aiina BBoga (Moaenuporanue close(0));

-amgﬁoﬁ%%mﬂi ACCKPHIITOPaA IIOJIB30BATCIIBCKOI'O (I)Eiﬁﬂa (MD,[[EHHPDEH.-

Ceptudukar: Eﬁﬂﬂ[ﬂ} iﬁABBEQEE E7BAS00060000043E -
E i mESE KPHUIITOP MOIB30BaTEILCKOTO (pailia),

Bnanen EHI“IE I-_-.FHH G
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3aKpBITHE II0JIb30BaTenbckoro aitna (mogenupoBanue close(id), rae fd -
JIECKPHUIITOP II0JIB30BaTEILCKOTO (halina).

Ilocne xaxgoro m3 ATalloOB I€YaTalOTCcA TaONmIa ommcaTenceil ¢allioB, Tad-
nura (aiinoB, TaOIHIla OTKPEITEIX (PAIIOB IIPOI[ECCOB.

3. IlycTe aBa mpoiljecca OCyIIECTRISIEOT JOCTYI K OJJHOMY I TOMY K€ (haliy,
HO OJMH N3 HHX 4ynTaeT (pailyl, a Apyroil numeT B Hero. HacTymaeT MOMEHT, Korja
oba mporecca oOpalmaroTcs K OJHOMY 1 TOMy ke OJoKy Agucka. IIycTh HekoTopasd
runorermueckas OC UCHOJB3YET TY XK€ MEXAHUKY YIPaBJIEHUS BBOJOM-BLEIBOJIOM,
yro u1 OC UNIX, HO He MO3BOJISIET, KaK B CUTYaIlUH, OIIMCAHHON BRINIE, 0OpaIaTh-
cid K ogqHOMY Onoky aitna. PazpaboraiiTe nporpaMmy, KOTopas J€MOHCTPHUPYET
'3aMOpakMBaHNE" MIEPEMEICHI YKa3aTed UTEHIA-3aIIIC OJHOTO 13 IIPOIIECCOB
JI0 TeX MOp, IIOKa yKazaTellb BTOPOro IIpoliecca HaXoJuTcs B 3ToM OJoke. Iloka-
3aTh JUHAMUKY CO3JJaHHS BCeX TaOJINI], CBI3aHHBIX C (ailllaMi U IIpoleccaMiu, U
MI3MEHEHIE UX COAEPKIMOTO.

[Tocne xaxaoro U3 ATaloB II€YaTarOTCs TaOIUIBl (PaillIoB U OTKPBITHIX (hali-
JIOB 00O0OUMU IIPOIIECCaMIU.

4. IIycts N mporieccoB OCyIIEeCTBISIEOT JOCTYI K OJHOMY U TOMY K€ (paliny
Ha AUCKe (HO C pa3HBIMU peXHMaMU JocTyma). PazpaboraTk mporpaMmy, JEMOH-
CTPHUPYIOIIYIO AMHAMUKY (OopMHpOBaHNA TaOIuIbl (ailyloB U U3MEHEHHUI €€ dJIe-
MEHTOB (IIpU IIepeMeIleHNN yKazaTesell YTeHHd-3alcH, Hanpumep). Hanpumep,

CIIEHApUIl IIPOrPaMMBbI MOXKET OBITh CJICAYIOIIUM:

OTKpEITHE aiina mporeccom O I UTeHU,

OTKpEITHE (ailia IIpoIreccoM 1 I 3ammicu;

OTKpEITHE (alina IIporeccoM 2 AJ1d JoOaRICHUS,

YTEHNE YKa3aHHOT0 yncia Oanr ¢aitma npoieccoM 0,
- 3aMICh YKa3aHHOTO 4ucia OaiT B ¢aill mpoieccom 1;
- qobaBIeHNE YKaz3aHHOTO Yncja Oalt B ¢aiiil npoieccoM 2.

H%%%EE@W%HB ITAIIOB 1IEHATAOTCA TEIGHHL[BI (baﬁHDB BCCX IIPONCCCOB.
3NEKTPOHHOW NOANMCLIO

Ceprudpmar: 200500 PPPABTTATEPS TPOTPEMMY, TeMOHCTpUpYrOIIyIo padoty OC UNIX mpu

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OTKPLBITHI (baﬁﬂa IIPOLHCCCOM II HTCHHII-34IINCIT B HCI'O. HpH TOM JOCTATOYHO IIO-
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ka3aTh TOJILKO AUHAMUKY CO3JaHI TaOINII, CBI3aHHLIX C 3TUM COOBITHEM (TalnIu-
11a omucaresell ¢paiina, Tadbnuia (ailjioB, TaOIMIlAa OTKPBITEIX (paillIoB HpoIllecca).

Hanpumep, ciieHapuii porpaMMbl MOKET OBITE CJIEYFOIIIM:

HCABHOC OTKPLITHC CTaHA4APTHOI'O (I)Elf’lﬂa BBO/I4,

HCABHOC OTKPLBITHC CTaAHJI4PTHOI'O (baﬁﬂa BEIBO /4,

HCABHOC OTKPLEITIIC CTAHI4PTHOI'O (l)aﬁﬂa BEIBO/4 DH_IHE)GK;

OTKPEITHC IICPBOI'O IIOJIb30BATCJILCKOIO tbai’ma;

OTKPEITHC BTOPOI'O IIOJIB30BATCIIECKOI'O (I)afma;

3anuchk 20 OaliT B nepBHIil (ailr,

- yTeHue 15 6alT u3 Broporo daiina;

- 3aIICEh 45 OaliT B IepBHIil (alin.

Ilocne xaxgoro m3 ATalloOB MedaTaroTcsd TabOnmia omnmcaTeneil ¢aiiio, Tad-
nura ¢aiinoB, TabnuIla OTKPEITEIX (DAIIOB IIPOI[ECCOB.

6. Pazpabotaiire nmporpaMmy, JeMOHCTpupyromyw padoty OC UNIX mnpn
OTKpEITUN (pailia mpoiieccoM. IIpu 3ToM JOCTAaTOUHO MMOKa3aTh TOILKO AUHAMUKY
cozJaHmsd TaOJmI], CBSI2aHHLIX C ATUM COOBITHEM (TalOimija ommcaTeneil dailina,
taOymna QaityioB, TabmuIla OTKPHITEIX (aililoB mpolecca). Hampumep, creHapuii
IIPOrpaMMbI MOJKET OBITH CIEIYIOI[IM:

HCABHOC OTKPLBITHC CTaHJI4PTHOI'O (baﬁﬂa BBO/I4,

HCABHOC OTKPLBITHC CTAHI4dPTHOI'O (baﬁﬂa BEIBO /14,

HCHABHOC OTKPLEITHC CTaHJI4PTHOI'O (bai;‘iﬂa BEIBO /4 DHIHﬁDK;

OTKPEITHC IICPBOI'O IIOJIb30BATCJILCKOTIO tbai’ma;

OTKPBITHC BTOPOI'O IIOJIb30BATCIIECKOI'O (bafma;

OTKPEITHUE TPETHLETO MOJBL30BATEILCKOro (alina.

[Tocne xaxJ0ro m3 STalloB II€eYaTaroTcs TaOmIa olucaTtesnnell ¢ailyioB, Tad-
nuia ¢aiiyioB, TaOImMIla OTKPEITEIX (PaillIoB IIPOI[ECCOB.
7. Ilycth kaxaelili 13 N IPOIIECCOB OCYIIECTBIIET AOCTYII K P; dalimam

=1L.N). Jlanee v ssh M<N mporeccoB MOpOAIIN MPOIECCHI-IIOTOMKI (C ITOMO-

ANEKTPOHHOW NOAMUCHIO
Cepmb TIHLIC O TICTEMEOP S BBI30Eafork( ) 1 cpenn >Tux motomkoB K<M mpoIieccoB Jo-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[IOJTHUTENILHO OTKpbLIN eme S; ¢aiutoB (j=1..K). Pazpaborats nporpammy, J1eMOH-
Nencteutened: ¢ 19.08.2022 no 19.08.2023




CTPHUPYIOIIYIO JUHAMUKY (POPMHUPOBAHNS TAaONMUI] OTKPHITEIX (alilIOB IIPOIIECCOB.
Hamnpumep, crieHapuii mporpaMMbl MOKET OBITh CIIEAY FOIIIIM:

- nporecc 0 oTkpeIBaeT ABa (aiinna (0OIIee YICIO OTKPLITEIX (PailjIoB, BKIIHO-
yas CTaHJapTHEIE (ailIbl, paBHO ILITH),

- mpo1iecc 1 oTkprIBaeT ABa (aitna (oOIee YNCIO OTKPEITHIX (PailjIoB, BKIIFO-
yas CTaHJapTHEIE (ailbl, paBHO ILITH),

- Ipollecc 2 OTKpHLIBAaeT ABa (paitna (oOIIee YNCIO OTKPEITHIX (pailjIoB, BKIIFO-
yas CTaHJapTHEIEC (ailbl, paBHO ILITH),

- nponecc 0 mopoxkgaeT mpoilecc 3, KOTOPHIIl HacIeQyeT TaOMIIy OTKPBITHIX
¢aiistoB mpoiiecca 0;

- nponecc 1 mopoxgaer mpoiiecc 4, KOTOPEIIT HaclIeQyeT TaOMIIy OTKPBITHIX
daiisioB mpoiiecca 1;

- IIpoIlecc 4 JOIOJIHUTEIRLHO OTKPEII €II¢ JBa Qailia.

Ilocne xaxJoro M3 STAIlOB MeYaTaroTcsd TaOIHMIBl OTKPBITHEIX (PalilIoB IIpoO-
IIECCOB, YUaCTBYIOIINUX B JaHHOM 3Talle.

8. IIpomecc cozpan HOBREII (aill U IIE€peHazHAYUIUI Ha HEro CTaHOApPTHHIM
BROJI. PazpaboraiiTe mporpaMmy, JAE€MOHCTPHUPYIOIIYIO AMHAMHUKY CO3JaHUSI Tal-
JINII, CBSI3aHHEIX C 3TUM cOOBITHEM (Tabimia onucaTenell gaiina, Tadauia (aillos,
TaOINIla OTKPEITEIX (hailToB mpoilecca). Hampumep, clieHapuil IporpaMMbl MOKET
OBITH CJIETYIOI[IM:

HCHABHOC OTKPLEITHC CTaHJI4PTHOI'O (bai;‘iﬂa BBO/I4,

HCABHOC OTKPLBITHC CTaHJI4PTHOI'O (baﬁﬂa BEIBO/I4 .,

HCABHOC OTKPLBITHC CTaAHJI4PTHOI'O (baﬁﬂa BEIBO /4 DH.IH@DH;

YTCHIE U3 CTaHJapTHOTrO ¢ailila BRoJa S5 OallT:;

OTKPBITHC 110JIb30BATCJIbCKOI'O (baﬁﬂa;

- 3aKpBITHE CTaHAJapTHOro ¢aiina BBojga (MoaenupoBaHue close(0));

- ITOJIYHCHIC KOIIINHN JCCKPHIITOPA ITOJIB30BATCJIBCKOI'O (baﬁﬂa (MD,[[EHHPDEE].—

nre dup(fdoLaedelicdecKpUITop Mob30BaTENLCKOro (aila);

SNEKTPOHHOW NognMcbio
Cepruduar:  2C00003GRPBITPREOTHOMBHOBATENLCKOro (paina (Mogenuporanue close(fd), rae 1d —

Bnaneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa

JIECKPUIITOP IOJIb30BaTEILCKOro aiiya);
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yTeHue 13 "crangaptHoro” ¢aitna BBojga 10 Oaiir.

[Iocne xaxoro 13 3TAIlOB MeYaTaroTCs TadIMIla oImcaTelneil (ailos,

Tabnuiia ¢ailioB, TaOINIAa OTKPHITEIX (PailJIOB IIPOIECCOB.

9. IlycTh nporecc, oTkpelBmuid N (aiijioB, mepel] NOPOoXKISHIEM MIpollecca-
IIOTOMKa C IIOMOIIBIO CUCTeMHOro BeIzoBa fork() 3akpreiBaeT K<N daitnon. IIpo-
IIECC-TIOTOMOK Cpa3y IocJie IMopokASHI 3akpriBaeT M<N-K ¢ailmor u uepes He-
KOTOpPO€ BpeMd 3aBepInaeTcsd (B 3TO BpeMs MHpoIecC-IIPeIoK OKUIAET €ro 3aBep-
meHns). PazpaboTalite IporpaMmy, AEMOHCTPHPYIONIYIO JUHAMHUKY H3MEHEHUT
JAHHBIX B CHCTEME yIparJI€HUS BBOAOM-BEIBOJoM OC UNIX (Tabmmibl ¢aiijioB u
TaOIUIIEI OTKPBITEIX (pailJIoB mpoIlleccoB). Hampumep, crieHapuil IporpaMMBl MO-
JKET OBITH CIEQYIONIUM:

- OTKPLITHE IIPOIECCOM-IIPEIKOM CTaHIapTHBIX (paillIOB BBO/Ia-BEIBOJA 1 UE-
TBIPEX IOJIB30BATEILCKUX (DAIOB JIJISI UTCHUA,

- 3aKPLITHUE MPOIECCOM-IIPEIKOM JBYX II0JIB30BaTEILCKIX (PaIlIoB;

- IIpoliecc-MpeaoK IIOPOKIAET MPOoIlecc, KOTOPHIN HAcJIeIyeT TaOIuIlLl (ali-
JIOB U OTKPEITHIX (PalilIOB IIpoliecca-IpeaKa;

- 3aBEPIIAETCS IIPOIECC-ITOTOMOK.

ITocne xaxaoro 3 ATaloB IedaTarTCsa TaOMUIBl (ailjIoB M OTKPBITHIX (ail-
JIOB JUIs1 000X IIPOIIECCOB.

10. IlycThk mponecc OCyIEeCcTBIIET JACHCTBUSA B COOTBETCTBUU CO CIIEIYIO-

UM GpParMeHTOM IIPOTrPaMMEI:

main( )

1

fd=creat(temporary, mode); /* oTKpbITE BpeMeHHBIN (aiin */

/* BLITIOITHEHHUE ONepalluil 3allcu-uTeHus ¥/

" AOKYMEHT UDﬂHHCHH

IANEKTPOHHOW NOANWUCEKO
Ceptudmkar: 2C00 @& EEEDEETBAEGﬂDEGﬂﬂDDdSE
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ceptud

PazpaOoraiiTe mporpammy, AEMOHCTPUPYIONMIYIO JMHAMHKY HN3MEHE-

HIS JAHHBIX CHCTEMBI yIpaBiaeHus BBoAoM-BeIBogoM OC UNIX (Tabmuiia

onucaresell ¢aiyioB, Tadbauia ¢aiioB, TabOINUIA OTKPHITEIX QaliIoB IIpoIlec-

ca).

KoHTpoJ/bHBIE BOINPOCHI

1. KakoBa cTpykTypa omucartesneil ¢aiiyioR, TaOaIuIbl (ailinoB, TaOIMUIEI OT-
KPBITHIX (paillIOB IIpoliecca’?

2. KakoBa 1jemouka COOTBETCTBU JiecKpuImropa ¢aiina, OTKPBEITOTO IIPOIEC-
coM, 1 ¢aiijtoM Ha JucKe?

3. Onumure QyHKINOHAIBLHYK CTPYKTYpPY OIlepallli BBOJa-BEIBO/IA (ITYJIHL,
accoIMaIlis UxX ¢ JpaliBepaMi, CIIOCOORI IIepegaun nHQOpMaIul U T. 1. ).

4. Kaxum oOpazoM oCymecTBIISIETCS MOJIEpiKKa YCTPOIICTB BBOAA-BEIBO[A B
OC UNIX?

5. KakoBa cTpykTypa TaOIUI] OTKPHITEIX (paiinoB, ¢aiiloB U omucaTenei
(ailJIoB IIOCJIe OTKPBITHA (paiina?

6. KakoBa cTpykTypa TaOIUI] OTKPHITEIX (pailnoB, (palilloB U OIMcaTelel
(ailyIoB IIOCie 3aKpeITHA (aiiia?

7. Kakomra cTpykTypa TaOJIMI] OTKPBITHIX (pailmoB, (pailJloB U OIMcaTelel
¢aiisIoB mocie co3gaHus KaHasa?

8. KakoBa cTpykTypa TaOIUIl OTKPBITEIX (aliiioB, ¢alilloB M OMNucaTenell

tbaﬁHDE IIOCJIC CO3JdaHIIA HOBOI'O HpﬂL[ﬂCCEI?

JlabopaTtopHasi padora 4
Ilopo:x1eHHe HOBOIr O Mpolecca U padoTa ¢ HUM. 3alyCK MPOorpaMMbl B paM-

KaX Nnopo:kJaeHHoro npouecca. CurHaJusl 1 kKaHajbl B OC UNIX

H%ME_RQWAHHB}”—IHTB HPOI'PaMMHBIC CPCJICTBa CO3J4dHIIA IIPOLHCCCOB, IIO-

3NEKTPOHHOW NOANMCLIO

TV UPPPE CHABAREP P A BIFeHISI4 ¥ CHHXPOHM3AIUN IIPOIIECCOB, a TaKKE IIPOCTEHINNIE

Bnaneneu: lleGayxoea TaTenAHa ArfekcaHopoBHa

CIIOCOOBI OOMeHa AdaHHBIMIT MCIKAY IIPOLHCCCaMI. O3HaKOMUTBCS CO CpCACTBAMH
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JIMHAMNYECKOTO 3aIllyCcka IIPOrpaMM B paMKax IIOPOXKIEHHOI'O IIpoliecca, N3YUNTh
MexaHn3M curtainoB OC UNIX, nmo3Bossromiui mpoieccaM pearupoBaTh Ha pas-
JINYHBIE COOBITUS, U KaHAJBI, KaK OJJHO U3 CPEACTB 0OMeHa nHpopMaluell MexIy
[IpoIleCcCaM.
TeopeTuueckoe 0d00cHOBaHHE

JII1s1 TOpOKASCHUS HOBOTO IIpollecca (MpOoIecC-IIOTOMOK) HCIIONIB3YETCA CH-

CTeMHBI BBI20B fork(). @opMaT BhI3ORA:
int fork();

[lopokaeHHBII TaKUM 00pa3zoM MHPOILEcC IpeACTaRIIET cOO0Il TOUHYIO KO-
I[I1IO CBOETIO IIpollecca-mnpeaka. EAMHCTBEHHOE pa3inyne MexXJy HUMHI 3aKIIFOUaeT-
CAd B TOM, UTO IIPOIECC-IIOTOMOK B Kaue€CTBE BO3BpAIlla€MOI'0 3HAUECHUSA CUCTEMHO-
ro BeIzoBa fork() momyuaer 0, a mpoliecc-mpenok - HAEHTH(UKATOp IIpoliecca-
nmoToMka. Kpome Toro, mpoiiecc-ioTOMOK HacJIEAYEeT U BECh KOHTEKCT IIPOrpaMM-
HOI CpeJbl, BKIIIOUasl JECKPUIITOPHl (aillloB, KaHalkl 1 T.4. Hanuune y mporecca
naeHTugukaTopa gaet BozMoxkHocTh 1 OC UNIX, u jqroboMy ApyroMy MHOJIb30Ba-
TEIIECKOMY MPOILECCY IOIYYUTE NHGOPMAIIIO O (PYyHKIHMOHUPYIOMIX B JaHHBII
MOMEHT IIpoIleccax.

OXuJaHue 3aBEepPIICHU IIPOIlecCca-II0TOMKa POAUTEIILCKUM IIPOIECCOM BEI-
IIOJIHSETCS C IIOMOIBIO CUCTEMHOTO BbI30Ba Wait():

int wait(int *status);

B pesynbraTe  OCYIIECTBIEHUSA  HPOIECCOM  CHUCTEMHOIO BBI30-
Ba walt() QyHKIIMOHIPOBAaHNIE IIpoIlecca IMMPUOCTaHABINBAETCS IO MOMEHTA 3aBEp-
[IEHNsI TIOPOXKIEHHOIO UM IIpolecca-ioToMka. I[o 3aBeplieHun mpolecca-
IIOTOMKa IIpoIlecC-IIPEI0K MpoOyKgaeTcs I B KaueCTBE BO3BpaIlla€MOTr0 3HAUYCHILI
CHCTEMHOTO BEI30Ba Wait() moay4daeT HAECHTU(PUKATOP 3aBEPIINBIIErOCS IIpOIlecca-
[IOTOMKA, UTO II03BOJIIET IIPOIECCY-TIPEIKY OIIPEAEINTh, KaKOIl 13 €ro MPOIECCOB-
IIOTOMKOB 3aBepHIIUICS (€CIIM OH MMel OoJlIe€ OJHOIO IIpoIlecca-IIOTOMKA). Apry-
MEHT CHGTEMHOLG BE[30Ba Wait() IPEeICTaBIIeT COOO0MN yKa3aTellh Ha I1IOYICIIeH-

3NEKTPOHHOW NOANMCLIO
CEETH¢W@W@%5@5§{W@EW@&H ITOCJIC 3aBCPHICHIIA BBEIIIOJIHCHIIA 5TOI'O CHCTCM-
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[IOTOMKA, YCTAHOBJICHHEIII IIOCIIEQHIM B Kau€CTBE CHUCTEMHOI'O BEI30Ba €Xif(), a B
MJIQJIIEM - HHANKATOP IPUYNHEL 3aBEPIIEHII IIpoIlecca-II0TOMKA.

dopmaT CUCTEMHOTO BEIZ0BA €Xit(), IIpeJHaAzHAUECHHOTO JIJI 3aBEPIICHI

Y HKIIMOHIPOBAHI MpOIlecca:
int exit(int status);

AprymeHT status SBISE€TCS CTaTyCOM 3aBEPIICHI, KOTOPHBII IIEpEeIaeTCs OT-
ITy IpOIiecca, €CJIU OH BRIIIOJIHAJI CUCTEMHEIN BEI30B Wait().

Jnns mosrydeHusl coOCTBEHHOIO HAEHTU(MUKATOpa IIpoliecca HCIHONB3YETCS
cucTeMHBIIl BeIZ0B getpid(), a mamsa moyueHns ngeHTudukKaTopa Ipoljecca-oTia -
CHUCTEMHRII BEIZ0B getppid():

int getpid();
int getppid();

BMecte ¢ umgeHrudukaTopoM Impoliecca kKaxjgomy mnpoieccy B OC UNIX
CTaBUTCS B COOTBETCTBHE TaKXKe€ HACHTH(UKATOP IPYHILI IIPOIECCOB. B rpymiy
IPOILIECCOB OOBEAUHSIOTCSA BCE IIPOIECCHI, SBIIMIOIINECS IIPOIleCCaMU-IIOTOMKAMMI
OJHOTO 1 TOTO Xke mnporecca. OpraHuzanisa HOBOM TPy IIIEI IPOIIECCOB BHIIIOTHACT-
Cs1 CUCTEMHBIM BBIZOBOM getpgrp(), a IMoJIydeHHe COOCTBEHHOI'O HAEHTH(dUKATOpa

IPYIIIEL IIPOIECCOB - CUCTEMHBIM BEI30BOM getpgrp(). Mx ¢opmar:

int setpgrp();
it getpgrp();

C OpakTHUECKOIl TOUKM 3peHHd B OONBIIMHCTBE CIIydaeR B paMKaxX IIOPOIK-
JIEHHOTO IIpOliecca 3arpy’kaeTcs AJI1 BBIIIOIHEHHS IIporpaMma, OIIpeelIeHHAsS OJI-
HIIM N3 CHCTEMHBIX BBIZ0BOB execl(), execv(),... Kaxaplll 13 3THX CUCTEMHBIX BhI-
30BOB OCYIIECTBIISIET CMEHY IIPOTpaMMBI, OIpEAeissroniell ¢yHKIIMOHIPORBAHIE
JAHHOTO IpoIecca:

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

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

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E EXECV(II&IIIE: a]:'gv)
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execle(name, arg0, argl, ..., argn, 0, envp)

char *name, *arg0, *argl, ..., *argn, *envp|];

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

CUrHalBl - 3TO IIPOrpaMMHOE CPEACTBO, C IIOMOIILIO KOTOPOTO MOJKET OBITh
npepBaHO (pyHKIMOHHpoBaHUE mpoijecca B OC UNIX. MexaHn?M CUTHAIIOB I103-
BOJIIET IIpOIleccaM pearupoBaTh Ha paszINYHBIE COOBITUA, KOTOpPBLIE MOTLYT IIPO-
II30NTH B X0Ji€ (PYHKIIMOHNPOBAHMA IIpoIlecca BHYTPU HEro CaMOTO HJIM BO BHEIII-
HeM Mupe. KaxJoMy CUTHAIIy CTAaBSATCS B COOTBETCTBIE HOMEP CHUTHAJIa I CTPOKO-
Basl KOHCTaHTa, HCIIOJIb3yeMas JJI1 OCMBICJIEHHON HASHTH(UKAIIIN CUTHala. OTa
B3alIMOCBS3b 0TOOpakeHa B ¢allie ommcaHuii signal.h. J[J1s mocelJIKN cUTrHAaIa HC-
I10JIb3Y €TCS CUCTEMHBIN BBI3OB, MMEIOIIUI (popMarT:

void kill(int pid, 1nt s1g);

B pesyneTaTe OCYIECTRBICHHS TaKOTO CHUCTEMHOrO BHI30Ba CUTHAI, CIICI[U-
(uIIMpOBaHHEIN apry MEHTOM S1g, Oy AET MOCIaH MPOIecCy, KOTOPEII UMeET UAeH-
tudukatop pid. Eciu pid He npeBocxoauT 1, curxHan Oyger IIOCJIaH I[eI0il IpyIe
IIPOIIECCOB.

Hcnonbp3oBaHUE CHICTEMHOTO BBIZ0Ba signal() Io3BoJIsIeT IIpoIieccy caMoCTO-
SITEIbHO ONPEAEINThL CBOIO PEeaKIMIO Ha IIOJIYUEHHE TOI0 IUIM MHOTO COOBITUS
(curHamna):

int sig;

int (*func)();

int *signal(sig, func) ();

Peaxkiueil nporiecca, oCyImecTBUBIIEr0 CUCTEMHEII BEIZOB signal() ¢ apry-
MeHTOM func, npu IoIyuyeHNN cUrHana sig oyseT BeI30oB gy KN func().

CHgRSMHERILBEI30B pause() HO3BOJIIET IIPHOCTAHOBUTE IIPOIECC 10 TEX IIOp,
SNEKTPOHHOW NOAMNUCHLIO

Cepmb TIOK ACRIE BV ETEITOIVESH RIKOMEIII00 CUTHAT:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

void pause();

Nencteutened: ¢ 19.08.2022 no 19.08.2023



CucTeMHBII BEIZOB alarm(n) oOeclieunBaeT IIOCHIIKY IIPOIIECCY CUTHA-
ma SIGALARM ygepes n cexyHL.

B OC UNIX cymecTByeT cHelnalbHEIN BIJ B3aMOJIEIHCTBIII MEXIY IIPO-
[leccaMm - IIporpaMMHBIN KaHaJl. [IporpaMMHBII KaHaJI CO34a€TCs C IIOMOIIBIO CH-
CTEMHOT0 BEIZ0Ba pipe(), popMaT KOTOPOTO:

int £d|2];

pipe(td),

CHUCTEeMHBIII BEIZ0B pipe() BO3BpaIllaeT ABa AecKpumnropa ¢aiina: oquH I
3alllICH JAaHHBIX B KaHAJI, APYrol - Juid ureHus. Ilocre 3Toro Bce olepamun mepe-
Jayll JaHHBIX BBIIIOJIHSKOTCS € IIOMOINBEO CHCTEMHBIX  BBI30BOB  BBO/JIA-
BEIBOJIa read/write. IIpu 3ToM cucTemMa BBOJa-BEIBOJAa OOECIICUNBAET MPUOCTAHOB-
Ky IIPOIIECCOB, €CIIM KaHaJl 3alloJIHEH (IIpU 3alliCH) I Iy cT (IIp1 YTEHNH ). Takux
[IPOTPaMMHBIX KaHAJIOB IIPOI[ECC MOJXKET YCTaHOBUTHL HECKOJIbKO. OTMETUM, 4TO
YCTAHOBIIEHHE CBS3N Yepe3 IIPOrpaMMHBINI KaHaJl OIIMpaeTcs Ha HacJIeJOBAaHUIE
¢aitsioB. B3anmMoelCTRYOIINE IIPOILECCHI JOJIKHBI OBITh POJCTBEHHLIMIL.

3apaHuA K JadbopaTopHoii padoTe

1. PaspaboTaTe mporpaMmy, pealn3yIONIYIO JACICTBUI, YKa3aHHBIE B 3a/1a-
HII K 1aDOpaTopHOIl paboTe ¢ YUETOM CIIEAYOMUX TPeOOBaHMIA:

- BCE€ JCICTBUSA, OTHOCAINECA KaK K POJUTEIILCKOMY IIPOIECCY, TaK U K IIO-
POKIEHHBLIM IIpOIleccaM, BEIIIOIHAKOTCS B paMKaX OJJHOTO HCIIOJIHSIEMOro (aiina;

- OOMEH [JaHHBIMH MEXIYy MPOIECCOM-OTI[OM U’ IIPOI[ECCOM-IIOTOMKOM
IpeIaraeTcsl BBINIOIHUTE ITOCPEACTBOM BPEMEHHOrO (ailna: MIpoIecc-oTel] IIoCie
MIOPOKJICHIS IIPOoIlecca-II0OTOMKA IIOCTOSHHO OIIPpalllMBAaET BPEMEHHBIN (paill, 0XkKU-
Iasl MOSRIICHIA B HEM MH(QOPMAIIN OT IIpoIlecca-II0OTOMKa;

- €CJIN IIPOIECCOB-IIOTOMKOB HECKOJILKO, I BCE€ OHU IIOJATOTABJIMBAIOT HEKO-
TOPYEO MH(OPMAIUIIO IS IIpoliecca-poaUTEN, KakAbIil I3 IIPOIECCOB IIOMEIIAET B
¢ailll HEKOTOPYIO CTPYKTYPHPOBAHHYIO 2alllCh, IIPU 3TOM B 3TOIl CTPYKTYpPHpPO-
BaHHOM 33IHEH £QASRIKATCSI CBEIEHIT O TOM, KaKOIl IIPOIECC MTOCHUIAET 3aIUCh, U

SNEKTPOHHOW NOAMNUCHLIO
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2. MoanduinnupoBaTs paHee pazpabOTaHHYIO IIPOrpaMMy C YUETOM CIEOY-
FOIIIX TPeOOBaHMII:

- JICHICTBHS IIpoIlecca-IIOTOMKa peajln3yIOTCSd OTJEJILHON IPOrpaMMOIl, 3a-
ITy CKAEMOII II0 OJJHOMY I3 CHUCTEMHBIX BEI30BOB execl(), execv() u T.1. 3 IpoIec-
ca-IIOTOMKa,

- MPOIECC-IIOTOMOK, IIOCIIE ITOPOXKIACHH, JOJDKEH HAa4YMHATL U 3aBepIIaTh
cBOo€ (PYHKIIMOHMPOBAHNE IO CHUTHAJIy, IIOCHIJIAEMOMY IIPOIECCOM-IIPEIKOM (3TO
K€ OTHOCHUTCS U K HECKOJIBKUM IIpOIleccaM-IIOTOMKAaM);

- 0OMEH JaHHBIMU MEXOy IpolleccaMi HEOOXOAUMO OCYIIECTBUTH UEpeE3
[IpOrpaMMHBIN KaHaJl.

3. PazpaboTaTh ImporpaMmy, BEIUUCIISIONIYIO MHTErpail Ha orpeske [A.B] ot
¢yHKIIHN eXp(X) METOJOM Tpaleluil, pa30uBas HHTEepBal Ha K paBHBIX OTPE3KOB.
JU1d HaxokJIeHI exXp(X) IMporpaMMa JOJDKHA OPOAUTE IIPOIECC, BBIUNCIISEOITUIL
€€ 3HaUeHHE IIyTEM Pa3zIOKEHUSI B psj o (popmyJiaM BBIYUHCINTEILHON MaTeMa-
TUKU.

4. PazpaboTraTh nporpamMmy, BREIUNCIISIONIYIO 3HaueHUe f(X) Kak cyMMy psi-
na oT k=0 1o k=N ot Beipaxennd x(2k+1)/(2k+1)! gng 3HaueHnil X, paBHOMEPHO
pacIpee/i€HHEIX Ha uHTepBane |0;P1], m BEIBOAAIYIO MOJNYUYEHHBINI pPe3yJib-
TaT (X)) B aitn B gBonmduHOM (popMaTe. B 3TO BpeMs NpeaBapUTEILHO IIOJATOTOB-
JICHHBII IIPOIeCC-IIOTOMOK YHTAaeT JaHHBIE U3 (paiiia, IpeoOpazOBLEIBAET UX B TEK-
CTOBYIO (pOpMy U BEIBOJUT Ha 3KpaH JO TEX IOP, IIOKa IIpOIlecC-IIPEIOK HE IIepe-
JacT eMy depes ¢alin kmrodeBoe c1oBo (Hanpumep, "STOP"), cBuageTesLcTBY O e
00 OKOHYAHHIHU IIPOIECCOB.

5. Pazpab®oTaTh mnporpaMmy, BBIUNCIISIOIIYIO IIJIOTHOCTL PacCHpeAeICHUS
IIlyaccoma ¢ mapamerpoMm lambda B Touke k (k - memoe) 1o  dopmy-
ne f(k)=lambda”k*exp(-lambda)/k!. Jlnma HaxoxmgeHms ¢dakTopuanza U exp(-
lambda) mporpamma JoimkHa MOPOJANTHL ABa MHapaslUIEIbHBIX IIPOIECCa, BBIUHICIIS-

FOOTIX BEM@%WHH}’TEM Pa3JI0KCHIIA B pAd 110 (prM}"HElM BLIUNCJINTEILHOI
3INEKTPOHHOW MOAMMCHIO
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6. PazpaboTaTth mporpaMmy, BBIUHCIIIIONIYIO IUIOTHOCTH BBIIIYKIIOTO pac-
npefeneHns B Touke X mo ¢opmyne {(x)=(1-cos(x))/(P1*x"2). Jlna Haxoxzae-
HusA P1 1 cos(X) mporpaMma AoJKHA IIOPOJUTH ABa IapaslyIelIbHBIX IIPOIlecca, BEI-
YHCJLIFOMIX 3TH BEIMUNHBLI IIyTEM pasJIokKeHUS B psad II0 (GopmysiaM BBIYUNCIIHI-
TEJILHO MaTeMaTUKI.

7. PazpaboTaTb mporpaMmy, BBIUNCIISTEOIIYIO 2HAYUECHIE IIJIOTHOCTH JIOT-
HOpMaJIbHOTO pacmpeneneHuss B Touke X (x>0) mo dopmyire 1(x)=(1/2)*exp(-
(1/2)*In(x)"2)/(x*sqrt(2*P1)). JIna wHaxoxaeHus Piexp(x) um In(x) mporpamma
IOJDKHA IIOPOAUTE TPU IapalUICNIbHBIX MPOILECCa, BHIUMCILIOMINX ATH BEINMUYUHEI
ITy TEM pa3JIOKeHHs B Ps 110 (popMysIaM BEIUHUCIIUTEIFHON MaT€MaTUKIL

8. Pazpaborate mporpaMmy, BBUHCJLIONIYIO  YHCIIO  pa3Melle-
HUII n 3JIeMeHTOB II0 r sdeiikaM N=n!/n(1)!*n(2)!* . *n(r)!, yaoBieTBopsrOIIEE
TpeOOBAaHUIO, UTO B SUEilKy ¢ HOMEPOM 1 HorajgaeT poBHO n(1)3j1eMeHTOR (1=1..r)
n n(lHn(2)+...+n(r)=n. J[11sg BeIUHCICHN KaxJI0oro (pakTopuaja HeoOXOJUMO IIO-
POJUTEL IIPOIIECC-IIOTOMOK.

9.  PaszpabotaTh  mporpaMmy,  BBEUNCILIFOIIYEO  YHCJIO  COUETa-
auii C(k,n)=n!/(k!*(n-k)!). Jlng Beruncnenns dakropuanoB n!, k!, (n-k)! JomkHBI
OBITL IIOPOIKAEHBI TPU IapaslIeIbHBIX IIPOIlecca-II0OTOMKA.

10. PazpaboraTe nporpaMmy, BEIUNCJIIIONIYIO 3HauUeHNE f(X) Kkak cyMMy psi-
ma oT k=1 go k=N ot Beipaxenusa (-1)"(k+1)*x"(2k-1)/(2k-1)! gna 3naueHnii x,
pPaBHOMEPHO paclpeenéHHbIX Ha uHTepBane|0;P1], u BREIBOALNIYIO IIOJTyUYEHHBII
pe3ynbTaT 1(X) B ¢aiin B gBoudHOM (popMaTte. B 3TO BpeMs mpeaBapUTEIbLHO II0/I-
FOTOBRJIEHHBIN IIPOIlECC-IIOTOMOK YNTaeT JaHHbIE H3 (aiia, IpeoOpa3oBLEIBAET UX B
TEKCTOBYIO (pOpMY U BEIBOJUT Ha 3KpaH IO TEX IIOp, IIOKa IIPOIlecC-IIpeOK HE IIe-
pegacT emy depes ¢alin kiarodeBoe cinoBo (Hampumep, "STOP"), cBumgeTeILCTRY-
rorfee 00 OKOHYAHHIHI IIPOI[ECCOR.

11. PazpaboraTk mnporpamMmy, BBEIYHUCJIIFOIIYIO IIJIOTHOCTH HOPMAJILHOTO

pacupeAeHeHIt By iRuKke x mo dopmye t(x)=exp(-x"2/2)/sqrt(2*P1). [t Haxoxk-

EJ:IEH.TF'DHHDIF! Nnoanceo
cepmd:ﬂaﬂmﬂﬁﬁﬁﬁ%ﬁqﬁﬁin@zﬂ%@f@?ﬂm@mEMMa IOJDKHA IIOPOAUTE JBa MapaJlyIe/IbHEIX IIPOIEC-
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ca, BRIYNUCIISIONINX 3T BEINUNHEI IIYTEM PazIoKEHU B psaj 110 GopMyJIaM BEIUIIC-
JINTEIILHON MaTEMaTUK.

12. PazpaboTaTk mporpaMmy, BEIYHUCJIIIONIYEO HHTErpan B Auamna3zoHe oT 0
0 1 OT moAgMHTErpanbHOTO BhIpaxkeHUs 4*dx/(1+x"2) ¢ IOMOIILIO ITOCJIEIOBA-
TEIILHOCTH paBHOMEPHO pacIpeleN€HHEIX Ha oTpe3ke |0;]1] ciaydallHEIX dncen, Ko-
TOpasi TEHEPUPYETCSA IIPOIECCOM-IIOTOMKOM IapajuielibHO. IIpolecc-nmoToMok

AOJLKCH 3aBCPIHIUTHCA IIOCJIC 3aPpaHCC 3aJdHHOI'O HIIC]IA FEHEpElL[Hﬁ N.

KoHTpoJ/bHBIE BOIPOCHI

1. Kakum oOpazoM MOKET OBITh IIOPOXKAEH HOBLIN mpoljecc? Kakora cTpyk-
Typa HOBOTO ITpoliecca?

2. Ecmu npornecc-nipeJJok OTKphIBaeT (pailjl, a 3aTe€M IIOPOIKIAET IIPOIECC-
[IOTOMOK, a TOT, B CBOIO OUEPE/b, N3MEHIET IIOJIOKEHNE YKa3aTEIl UTEHII-3alIIC
daiina, TO N3MEHUTCS JIN IIOJIOKEHNE yKazaTelsd YTeHHS-3amIucu (aiia mpoliecca-
oTI[a?

3. UTo ImpOU3OUIET, €CIU IIPOIIECC-IIOTOMOK 3aBEPIINNUTCS PaHBIIE, UEM IIPO-
IfecC-IIpeJOK OCYIIECTBUT CUCTEMHBIN BEIZOB wait()?

4. MoryT 11 poJICTBEHHBIE IIPOIECCHl Pa3JIeNsaTh OOMYIO IaMATh ?

5. KakoB anropuTM cucTeMHOro BeizoBa fork()?

6. Kakomra cTpykTypa TaOJIMI] OTKPBITHIX (pailnoB, (pailJloB U OIMcCaTElel
(ailJIoB IIOCIIE cO3gaHus Ipoliecca’?

7. KakoB alnropuTM CUCTEMHOI'O BEI30Ba exit()?

8. KakoB anroputm cucTeMHOro BeIzoBa wait()?

9. B uem pazHmna Mexay pa3zIMdHLEIMU (OpMaMI CUCTEMHEIX BBEIZ0BOB TH-
na exec()?

10. Jlng uero ncnoib3yrored curiaisl B OC UNIXY

11. Kakme Buasl curdaiaoB cyIiecTByrOT B OC UNIXY

12, Jng aera HeHomb3yIOTest KaHaTIbI /

ANEKTPOHHOW NOONMCHLIO
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14. KakoB MakCcUMaJIbHBII pa3zMep IIPOrPaMMHOTIO KaHajla U [IOYeEMY ?

JlabopatopHasi padora 5
CUHXpoHM3aLIHUA IIPOLIECCOB
Ileap padoThbI: IpakTUYECKOE OCBOEHNE MEXaHN3Ma CHHXPOHH3AI[NU IIPO-
IIECCOB U X B3aUMO/EIICTBIL IIOCPEACTBOM IIPOTPaAaMMHBIX KaHAJIOB.
TeopeTnueckoe 0d00cHOBaHHE
B npeapiaymeil nadbopaTopHOil padoTe OBIJIN PacCMOTPEHHl pa3JINYHEIE IIPO-
TPaMMHEIE CPEICTRA, CBI3aHHBLIE C CO3/IaHIEM U YIIPABICHUEM IIPOIlECCAMU B PaM-
kax OC UNIX. Jlagnag nabopaTopHas paboTa Ipe/rojaraeT KOMIUIEKCHOE X HC-
[IOJIb30BAHUE PN PEIICHUN 3aJadll CUHXPOHM3AINN IIPOIIECCOB U X B3aMO/JIEli-
CTBU IIOCPEJACTBOM IIPOTPaMMHEIX KaHAJIOB. KpaTKO IIEpEeUNCINM COCTAB CUCTEM-
HBIX BEI30BOB, TPEOYEMEBIX JIJISI BBEITIOJIHEHU JaHHOI JabOpaTOpHOI pabOTHI:
1. Co3gaHue, 3aBeplIeHue Ipolecca, MoJydeHne HHQOPMAIUU O IIPOIEcCe,
- fork(), exit(), getp1d(), getppid().
2. CHHXpOHU3AII IIPOI[ECCOB - signal(), kill(),
sleep(), alarm(), wait(), pause().
3. Cosganne wuH(pOpPMAIMOHHOrO KaHama ©u pabora ¢ HUM -
pipe(), read(), write().
BapuanTsl 3agaHuil K J1a0opaTopHOI1 padoTe
1. McxomHBI mpolecc co3aeT JABa IIporpaMMHBIX kaHana K1 u K2 u 1o-
pokKOaaeT HOBEIU Ipollecc Pl, a TOT, B CBOrO ouepeb, elle oquH Ipolecc P2, xax-
IIBII 113 KOTOPBIX TOTOBUT JaHHBIE JIJII 00pabOTKN X OCHOBHBIM IIporieccoM. 11ojI-
roTarIINBaeMsble JlaHHBIE mporiecc P1 nmomemtaer B kaHann K1, a mporecc P2 B xaHai
K2, orkyaa oHn mporlieccoMm Pl xonupyrorcd B kaHall K1 1 JOIIOJIHAKOTCS HOBOI
HOPHUEH; JAHHRIX - L XeMa B3alMOJICIICTBUS IIPONECCOB, MOPAJIOK Iepejadll JaH-

BNEKTPOHHOW MOAMUCHIO
CepmbHBI X BUKAHAACIP CTPY KTYPA TTOAFOTAaBIINIBAEMBIX JaHHBIX ITOKa3aHBI HITXKE.
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()CHOBHOH 1polLiecc PO IIpoece Pl IIpolecc P2
-

Co3naHHe KaHATOR CosnadHe P2 » (BEHJAHHE CHITHAIA
CosgaHBe Pl IToATOTORKA AaH- IToATrOTOBKA AaH-

HbIX B KaHA HbIX B KAHAT

IIoChITKA CHIHAIA IIochUIKA cHIHATA
ObpaboTia AaHHBIX OseHganHe cHrHana [ | B KaHan
H3 KdHd/ld [TOATOTORKA JaH-

HbIX B KaHAT

OEEHAaHHe 3apep- [ sarepiieHHe P2
OHIAaHH e JdB - et P2
MICHHS TPOLIECCOR |, Japepuiente P1

PI( —— CTPYETY P2 NOAT OTARJHE 1¢ MbIX J4HHLIE
P2{Il) |-| T aHan EE! :::; _l _E ‘ Kaman K1 ‘ > PO NoTipodecca | CoodIeHHe OT IHollecca
“ 4 Gatira 40 Gatit

OﬁpﬂﬁDTKa AaHHBIX OCHOBHLBIM IIPOILCCCOM 34KIIFOHACTCAHA B HTCHIIN I’IH(l){}p-

MaIllIl 13 IIPOI'PAMMHOI'O KdHdJld K1 u neuatu eé€. KpOME TOI'O, ITIOCPCACTBOM BEI-

Jayy cooOImeHn HeoOXOoaUMO MH(OPMUPOBATE 000 BCceX 3Tamax pabOTHI IIPO-

I'PaMMBEBI (CDB,[[ELHHE IIpoHccca, 3aBCPIICHIIC IIOCBIJIIKIT JdHHBIX B KdHAJI I T.,[[.).

2. McxoaHBIll mpolecc co3gaeT nporpaMMHBIN kaHal K1 un mopoixaaer gBa

nporiecca Pl u P2, xaxablil 13 KOTOPEIX T'OTOBUT JaHHBIE JJII 0OpabOTKHN UX OC-

HOBHBIM IIPpOICCCOM. HD,[[FOTDBHEHHBIE AdaHHBIC IIOCJICJOBATCIIBHO IIOMCECIIAFOTCAH

IIpoHcCCaMII-CblHOBBAMI B Hle"paMMHhIﬁ KaHaJl 1 IICPCAdrOTCA OCHOBHOMY IIPO-

IHECCY. CxeMa EBHIIMDﬂﬂﬁCTEIH IIPOLCCCOB, IIOPANOK IICPCAAYN JaHHBIX B KaHAJl 1

CTPYKTYPpPa IIOAI'OTABJINBACMBIX JJdHHBIX IIOKd3daHbBI HITXKC.

(CHOPHOH mpoLiecc PC IIponecc P1 Ipcifecc P2
o2 qaHHe KAHATIOR ‘ () 1JadHe CHIHANa CHrHaa
Cosnarie nipoiiecca Fl B
CosaaHHe mporecca P2 "

(opadorka JaHHBIE 432 (OdpaboTka JaH- ITOATOTOEKA JaH-
KaHama — HBIS B KaHa1 HEEL B EdHAT

(GEHaHHEe 3apepIneHHA

[POLIe CCOR \ 34e epieHHe P1

IlocL,Umea CIriia-
ma

San eproeriie P1

PLAD

P2 (D

| Kaman [ PO

CTPYKTY pa [OAT OTaB.JIHB a8 MbE JaHHBIX

Nemporiecca

CloobIT eHHe oT TIpoIecca

4 Dadra

41) baHT

06p36DTKa AaHHBIX OCHOBHBIM IIPOLCCCOM 3aKIIKOHACTCA B HTCHHI I“IH(I)DP—

MaIll1 113 IIPOI'PpaMMHOI'O KdaHaAlld I1 IICHATH ee. KpDMﬂ TOI'O, ITOCPCACTBOM BbIAAHII

[IOKYMEHT MOANWCAH

Ccpmd}lﬁgﬂ@%ﬁﬂiﬁfﬂﬁ?ﬁ%ﬁﬁgﬂwpmmmam 000 Bcex 3Tamax padboThl IIPOTrPaMMEI

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

(CDB,I[E’LHHE IIpoHcccCa, 3aBCPHICHIC IIOCBIJIKIT JJAHHBIX B KaHAJI I T.,I[.).
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3. McxXomaHBIil IpolecC CO3JaeT HpOorpaMMHBIN MH(GOPMAIIOHHBIN KaHall
K1, xanan cuaxpoHmzanun KO u nopoxgaer aBa mnpoiliecca Pl u P2, 3 xoTophix
oauH (P1) mopoxpgaer eme oquH mpoijecc P3. HazHaueHne Bcex Tpex IOPOXKICH-
HBIX IIPOIIECCOB - IIOATOTOBKA JAaHHBIX AJI1 00pabOTKHM MX OCHOBHBIM IIPOIIECCOM.
IloAroTOBRIIEHHLEIE  JaHHBIE  IIOCIIEAOBATEIILHO  [IOMEMIAIOTCS  IIPOIliecCaMII-
CBIHOBBSIMI B IIPpOrpaMMHBIN KaHall Kl U mepenaroTcsi OCHOBHOMY IIPOIECCY.
Kpome Toro, mpoitecc Pl uepes kanan cuaxpoumzanuu KO coobmaet nporeccy P2
naeHTugukaTop mnpoiecca P3 ¢ Tem, uroOws! npoiiecc P2 mor mociate npoieccy P3
curgaji. Cxema B3alMOJIENICTBUSA IMPOIIECCOB, IOPSAOK MEpeJaull JaHHBIX B KaHall

H CTPYKTYPA IIOATIOTABIINBACMEIX JdHHBIX IIOKd3dHBI HIKC.

(O cHoeHOH niporecc PO IIportecc P1 Ilporecc P3
i i
Co3MaHHE KaHATOR CoznanHe P3 IToaroropKa AaH-
CosganHe Pl OriaaHie CHIHATA HELE B KaHAT
CosmaHHe P2 IToAroToBKa JaH- L ITockIUTKA CHIHAaNa
O0paboTKa AaHHBIX HBIX B KaHT OEHAAHHE CHTHATA
HZ KaHAaTa Ilepenaya B KaHan IToaroroeka AaH- +
CHHXPOHH3AIHH KO HbIX B KaHAT

HJIeHTHHK-pa P3
OuEHTaHHe 3apep- [ 3apepuieHHe P3

CeEHTaHHe 2ARED- ImeHHA P3
[MIGHHA [POITECCOE |4 sapepureHHe P1
il
i Ilpouecc P2
OMpoc KaHANA CHHX]P OHE? AL [HI
IToATOTORKA JaHHBIX B KaHATT
ITochIUIKA CHTHAA
JABEPIIEHHE ITpoLecca P2
CTPYKIY pa [104AT 0TARJHB ¢ MEIX JaHIbIX
P3() —»
P1{IT) —™ Kaunan | » PO || Nempoiecca| CoolIIeHHe 0T IIporiecca ‘
P2(Ih) —™
P3(IV) 4 BaitTa 40 GafT

06p36DTKa AaHHBIX OCHOBHBIM IIPOLCCCOM 3aKIIHOYACTCA B HTCHIH HH(I)DP-
MaIlMI 13 IIPOI'PpaMMHOI'O KaHalld I1 IICHATI e€. KpDME TOI'O, ITOCPCACTBOM BbIIAHII

cooOmeHnii HeooxoAuMO HH(OPMUPOBATL 000 BCEX ATamax padOTHI IPOTpaMMEI

JOKYMEHT MNMOANCcAH
(CGBJHWWHEMEPEEHHE IIOCBIJIKHI JaHHBIX B KdaHAJI 11 T.ﬂ.).

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

srasenew LS Ao [EX AR Tiffortecc co3maeT mporpaMMuLbIil kaHat K1 u mopoxgaer Ho-

NeicrevBBETE IIpoAreec i 202 TOT, B CBOIO OUEPE/Ib, €IIe OJIMH IIpoliecc P2, KaxX bl U3 KOTO-



PBIX I'OTOBHUT JaHHBIC JAJIA D6p36DTKH HNX OCHOBHBIM IIPOLCCCOM. HD,[[FDTDBHEHHLIE
AdHHBIC IIOCJICAOBATCIIbHO IIOMCIIAFOTCA IIPOLHCCCAMI-CBIHOBBAMII B IIPOI'PAMM-
HBII KaHaJl 1 IIEPCHAAOTCA OCHOBHOMY IIPOHCCCY . CxeMma BBHIIMDﬂEﬁCTEIIH IIPOLCC-
COB, IIOPAOOK IICPCAa"l JaHHBIX B KdaHAJI I CTPYKTYPd IIOAI'OTABJIINBACMBIX Jd HHBIX

ITOKAa3aHBI HITXKEC:

HBIEZ B KaHal
ITocsImKa cCHIruasia

(O CHOBHOH ITpoifecc PO IIponecc P1 IIpoirecc P2
-
Co3TaHHe KAHATOR Coznanue P2 p (I Mat e CHIHANA
CosTaHHe Pl IIoArOTORKA AAH- IToaroToRKa Aad-

HbLIXZ B KaHan
IToCchImKa cHIyana

O6paboTka JaHHbIX O:xHAaHHEe CHIHama [Y | B KaHan
i L IToAroToRKa fMaH-
HBIX B KdH4T
(R maH e SABCpP- “ EHEep[HE:H]-IE P2
(xHIaHH e 3akep- el P2
MICHHATPOLCCCOE |, | 3apepmenne Pl
CIPYKTY pa ITOAT OTaRIHEa¢ MBEL JAHHEBLX
P1() —»
P2(II) —™ KaHan [— PO | | Nenpouecca| CoolileHrHe oT IIpoLecea ‘
P1(ID —*
4 GaHTa 40 OaHT

OOpaboTKka JaHHBIX OCHOBHEIM IIPOILIECCOM 3aKJIFOYAETCS B UTEHUH HHQOP-
MaIlun 13 IpOorpaMMHOTO KaHala 1 rnedatu €€. Kpome Toro, mocpeiCTBOM BBIIaUN
cooOmennii HeooxoAuMo HH(OPMHUPOBATL 000 BCEX ATalax padOTHI IPOTpaMMEI
(cozmaHue mpoliecca, 3aBepIlI€HNe IMOCHIJIKH JaHHBIX B KaHAJI U T.1. ).

5. McXoaHBIil mpoliecc co34aeT ABa MPOrpaMMHBIX NH(POPMAIINOHHEIX KaHa-
ma K1 n K2, xkanan cugxponmamun KO u nopoxkmgaer ABa mporliecca Pl u P2, u3
koTopeIX oauH (P1) mopoxkpaer eme omuu mpoiecc P3. HaznaueHue Bcex Tpex
[IOPOKIEHHBIX IIPOIIECCOB - IIOATOTOBKA JAaHHBIX JJII 0OpaOOTKH HNX OCHOBHBIM
nmporeccoM. lloarorarnuBaemMele JaHHBIE mpollecc P3 nomemaer B kaHan K1, a
mporieccel P1 m P2 B xanan K2, oTkyga oHH mporieccoM P3 KomupyroTcs B KaHall
K1 1 gomosHArOTCSA HOBOM MOpIEN JaHHBEIX. Kpome Toro, mporecc Pl uepes ka-

JOKYMEHT Nognnc

HaJl cummeammﬂﬁ@ coobmaet nponeccy P2 maentudguxatop mpoiiecca P3 ¢

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
sranense M, O BRI M TIPOHECE P2 Mor nocnaTek mpoilleccy P3 curnan Cxema B3anMOJICiI-
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CTBIIA IIPOLCCCOB, IIOPAJOK IICPCAaYvll JdHHBIX B KaHAJl II CTPYKTYpPA4 IIOAI'OTABIII-

BAC€MBEBIX JdHHBIX ITIOK4d3dHEI HITWKC!

O cHOBHOH Mmpoilecc PO IIporece Pl IIporece P3
g 3
CO31aHHE KaHATI0B Coz1adHe P3 110ArOTORKA JaH-
CosnaHHe Pl QKM AaHHEe CHTHAMA HELZ B KaHAT
Co31aHHe P2 I1oAroToRKa JaH- L 11 0CEIIKA CHIHAMNA
QOpaboTKa JaHHBLE HELX B KaHAT QM aaHHe CHIHAA
H3 KaHaTa llepenaya B KaHaml IIoaroToBKa gaH- 4
CHIZpOHIZALHH KO HEBLZ B KaHA

HACHTHPHK-pa P3
Q:pigacmic 2apep- [ Jape¢plreHre P3

OHITAHIE E 3aBep- I eHHA P3
IICHHA MPOIECCOR JarepireHye Pl
o
i IIporiecc P2

Onpoc KaHama CHIEP OHHS alTHH
I10AroToRKA JaHHBLX B KaHaTT

IToChLIMKa CHIHATA
JaBepIIeHHE nmpoiecca P2

P3(L) CIPYELY P L1041 OTHB HBHE MBI JHHHBLY
P3(N) — —
F1(I) —™ Kanat K2 —¥ | Kanan K1 | — PO | | Nanpouecca | CoobieHHe 0T nporiecca
F2(II) —» P3(IV)
4 DaHra 40 DaiT

O6paboTka JaHHBEIX OCHOBHBEIM IIPOIIECCOM 3aKJIFOUAETCS B UTCHUHN HHMOP-
MaI[ui 13 nporpamMmHoro kaxamna K1 u neuatu e€. Kpome Toro, mocpeacTBOM BEI-
Jaun CcOOOMeHNII HeoOXoauMo HHQOPMHpPOBATL 000 BceX ATamax pabOTHI IIpo-
rpaMMEI (CO3JIaHIe IIpOoIecca, 3aBEpIISHIE IIOCHIJIKHI JaHHBIX B KaHaJl 1 T.1.).

6. Ilporpamma mopoxkjaeT HepapxXumueckoe maepeBo mnpoleccoB. Kaxabiii
IIPOIIECC BBIBOJAUT COOOIIEHNE O Hadajle BRIIOJIHEHHU:, CO3/aeT IIapy IIPOIECCOB,
coobmraer 06 ATOM, XKJIET 3aBEpIICHIS MOPOKASHHEIX IIPOIECCOB U 3aTEM 3aKaH-
ynBaeT padoTy. [lockombky ACHCTBUSA B paMKax KakJOro IIpoliecca OJHOTUIIHEL,
STH JefiCTBUS JOIDKHBI OBITHL O(OpMIEHBI OTASNILHOI IIporpaMMoil, 3arpyikaeMoil

CUCTEMHBIM BEI30BOM exec(). IlapameTp mporpaMMel - YHCJIO YPOBHEN (He Oolee

5).

P01 - YPOREHE ()

2N

P11 P12 > YPOREHE 1
AOKYMEHT MNOANMCcAH
SNEKTPOHHOMW IN CblO

Ceptwcoukatr: 2C0000043ESABS 0 4
i 2 P23 P2g - VD OBEHD 2

Bnaneneu: llleGayxoea TaTesAH
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7. MicxoaHBIN mpollecc co3gaeT IporpaMMHBIN KaHail K1 u mmopoxkagaeTr Ho-
BLII ITporecc Pl, a TOT, B CBOKO ouepean, mopoxaaeT emé oquH mporecc P2. Iloa-
TOTOBJIEHHBLIE JaHHBLIE IIOCJIEJOBATEILHO IMOMENIAOTCS IIPOI[€CCAaMI-CLIHOBBLIMU B
[IpOorpaMMHBIIl KaHall 1 IIEPEIatOTCs OCHOBHOMY Ipoleccy. dailil, YnTaeMbIil IIpo-
reccoM P2, momkeH OBITH JOCTaTOYHO BEJIHNK C T€M, UTOOBI €ro YTCHIE HE 3aBep-
MIIJIOCh pPaHee, YeM 3aKOHUMTCS YCTaHOBJIEHHAas 3alJep’kka B n cekyHna. llocre
cpabaTeIBaHUS OyaIuIbHUKA IIporecc Pl moceinaer curHan mporneccy P2, mpephl-
Bas uTeHue (Qaitma. Cxema B3aUMOJEICTBUS MPOIECCOB, HOPAA0K IIepeaaun JaH-

HbIX B KdaHAJI 1 CTPYKTYpPa IIOJI'0OTaBJINBACMbBIX JdHHBIX IIOKA3dHBI HIKC.

() CHOBHOH Ipouecc PO IIpoitecc P1 IIporecc P2
o 2
CO3TaHHe KAHATOB CosaaHHe P2 YUTedHe 0oLIIOTO
Cosmanie P1 ITOA roT ORKA J aH- aima
HETX B KAHAT — TTOArOTOBKA JaH-
Jadep:rIa rmporecca HLIX B KaHar
(ObpaboTKa JaHHbIX HA 1 CEKVH]T
I IIoChIMKa CHIHANA
(NKHMTAHHE 3aPep-
I1erst P2 4— 3apepinerre P2

(OoxHAaHHE 3aBep- TIoATOTOBKA JaH-
LIIE HHA [P OLIECCOR HLIE B KaHAT

JapepuieHe Pl

CTPYETY pa IIOAT OTAEJIHE 2 MBIX JaHHBILL

P1(I) —®
P2(I) —™ KaHan [—» PO | | Nenpouecca | CoolieHHe mnpnuecca‘
P1(ID —™

4 DafTa A0 DadT

OOpaboTKka JaHHBIX OCHOBHEIM IIPOILIECCOM 3aKJIFOYAETCS B UTEHUH HHQOP-
MaIlil 13 IIpOorpaMMHOI0 KaHala U rnedatu €€. Kpome Toro, mocpeICTBROM BEIIaUI
cooOmennii HeooxoAuMo HH(OPMHUPOBATL 000 BCEX ATalax padOTHI IPOTpaMMEI
(cozmaHue mpoliecca, 3aBepIlI€HNe IMOCHIJIKH JaHHBIX B KaHAJI U T.1. ).

8. McXOMHBIN IIpOoIlEcC CO3MaeT MpOorpaMMHBIN KaHal K1 1 mnmopokgaeT JaBa

orteccaoPVest PPRvgatk TLIIT 113 KOTODBIX T'OTOBUT JaHHBIE U1 00OpaOOTKU UX OC-
Hp I—I EHEHTFDHHGL!EIGﬁHHEbHJﬂ p ﬂ ﬂ p

Cepmudomkar: 2C0000043ESABBBO52205E7BA 06000004 3E
SnanendO BREIM.IRQIECCONM o4 LOITOTOBIIEHHEIE JaHHBIE II0CIEJOBATEILHO ITOMEI[AFOTCS

OLCCCAMII-CLIHOBEAMII B OI'PaMMHBIN KaHaJI U IIepeaaloTcsd OCHOBHO IIPO-
,D,EHCTBHHREH c 19.08.2022 no 19.08.2023 Hp Fp p ﬂ My p



IECCY. CxeMa BEEIHMD,I[EIE[CTEHH IIPOLICCCOB, IIOPAJOK IICPCAaHvll JaHHBIX B KdHAJl 1

CTPYKTYPpPa IIOAI'OTABJINBACMBIX JJdHHBIX IIOKd3daHbBI HITXKC.

CHCHOEHOH mpolece PO

[Tpouece P1

C03aHHE KAHATIOR

i 0sAaHHe rmporrecca Pl
O3 aHMe Ipolfecca Pl
OfpaldoTka NaHHbLIE H3
KAHATE

(B4 aHME 2 ABePIICH A

PO CCoR

HOporece P2

[

CLEHIAHIE CHTHATA

CHIHAT

-l—|

o

OdpaforTea JaH-
HBIZ B KaHAT

JaE epmieHHe Pl

-

IIoIrOTORES DAH-
HEIX B KaH4T
ITocLUm:a Crirtia-
ma

Janepioer e P1

Fl

{m S
| BAHAN ol

P2(D-"

CIPYETY pa IO r0TABTHE 36 MELT 4 aHHETL

Nonponeca | CoaflieHne or nponece

A CadTa A0 DaAT

06p36DTKa AaHHBIX OCHOBHBIM IIPOLCCCOM 3aKIIHOYACTCA B HTCHIH HH(I)DP-

MaIlHMIl 13 IIPOI'PaMMHOI'O KaHalld I1 IICHATH ee. KpDME TOI'O, ITOCPCACTBOM BbIAAHII

cooOmeHnii HeooxoAuMoO MH(OPMHUPOBATL 000 BCeX ATamax padOoTHI IPOTpaMMEI

(CDBﬂaHﬂﬂ IIpoHccca, 3aBCPUICHIC IIOCBLJIKII JdHHBIX B KdHAJl 1 T.ﬂ.).

9. McxXomHBIN mpollecc co3JaeT JBa IIporpaMMHBEIX kaHaima K1 n K2 u 1mo-

poxaaeT ABa mpoiiecca Pl u P2, xax eIl m3 KOTOPEIX IOTOBUT JaHHBIE JJII 00Opa-

OOTKII X OCHOBHEIM IIPOLCCCOM. HD,[[I‘DTEIE.HHEHEMLIE AaHHBIC IIPOICCC P2 nome-

Nia€T B KaHAJI KL 34aTCM OHII OTTY dda HHUTAKOTCA IIPOLCCCOM PL IICPCIINCBIBAKOTCA B

KaHal K2, JONOJHSIOTCS CBOMMH JaHHBEIMHI. CXeMa B3alMOJICIICTBILI IIPOIIECCOB,

IIOPAOOK IICPCAaHN AddaHHBIX B KdHAJl I CTPYKTYPd IIOAI'OTABJINBACMEBIX JdHHBIX

I13 D6p dKCHEI HITXKC.

CTPYETY Pa [I0TCOTARHE ¢ MbIC JAHHbLIX

{0 00I] eHHe OT IIPOL[eCCa

OJcHoBHOH rIpottece PO ITporece P1 Lperecc P2
Co3naHHe KaHATOR ‘ O A3IaHHE CHIHATA CHTHAT
C oanadHe potiecca FI B
Cosnanre rporecca F2 “ ‘J
OOpadoTEd JAaHHLIE H3 OGpadoTka maH- ”“a’TFTﬂT_ﬂ“HH JIAH-
KAHAMA — HRIX P KAHAT HEIX B EaHAl
{nTImaHie SapeprmeHHA [lochInka CHTHA- - _
[POUECCOE Sapepmenne F1 | T Nempolecca
JAECPIICHHE 1 4 Gafira
P1{IlT) —
12(l) —*| Kanan K1 —% KemuwtK2 | —* DO
F1(II)

40 Oair

06p36DTKa AaHHBIX OCHOBHBIM IIPOLCCCOM 3aKIIKOHACTCA B HTCHHI I“IH(I)DP—

MaIlll1 13 IIPOI'PAMMHOI'O KdHdJld K2 u neyatu eé. KpDME TOI'O, IIOCPCACTBOM BEI-

Jaun CcOOOMeHNII HeoOXoauMo HHQOPMHpPOBATL 000 BceX ATamax pabOTHI IIpo-

rpaMMELfEHNHIERE tiio1iecca, 3aBeplIeHIe TOCHIIKI JAHHLIX B KaHAI I T.J.).

CepTudukar:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlabopaTopHasi padoTa 6
Mo geupoBaHue padoThbl HHTEpPIPETATOPA

Ileab padoThl: NpakTUUYECKOE OCBOECHUE CPEACTB YIIPaBICHII pecypcaMU
OC UNIX Ha ocHOBe pazpabOTKU HporpaMMBl, MOAEIHUPYIOIMEN padoTy HMHTEp-
IpeTaTopa B IUIaHE CO3JaHHUs IPOIECCOB, Peann3yIoMUX KOMaHAbl B KOMaHIHOM
CTPOKE, UX CHUHXPOHM3AIINN I B3alIMOACIICTBIIO II0 JaHHEIM.

TeopeTnueckoe 060cHOBaHUE

IIpu BBIIIOIHEHNM OMNEpalll IIepeHalpaBlIeHUsI BBOJAa-BLIBOJA BaXHBIM
MOMEHTOM SBIISIETCS HACJIEJOBAaHUIE MOJIb30BATEILCKUX JECKPHNTOPOR, OCYIECTB-
JIIEMOE C IMIOMOIIBIO CUCTEMHBIX BEIZ0BOB dup() ufcntl().

CucteMHBIINI BEIZ0B dup() oOpadbaTheIBaeT CBON €QUHCTBEHHEII IMapaMETp Kak
I10JIb30BATEILCKHUIT AECKPUITOP OTKPEITOro (paiijia 1 BO3BpaIaeT IEJIO€ YHCJIO,
KOTOPO€ MOXKET OBITh MCIIOJIB30BAHO KaK €Ife OJUH I0JIb30BaTEIbLCKUI JEeCKPUII-
TOp Toro e ¢aita. C NOMOIBLIO KON MOJIL30BATEILCKOTO JecKpumTopa (daiina
K HEMY MOJXET OBITh OCYIIE€CTBIIEH JOCTYII TOrO K€ TUIIA I C HUCIIOIL30BaHIEM TO-
ro K€ 3HAa4YCHI YKazaTelsl 3allICH-UTEHHNS, YTO H C IIOMOIILK OPUTHMHAJILHOTO
I10JIb30BAaTEJILCKOro JieCKpuITopa gaiina.

CucteMHBIN BEI20B fentl(), nmeromuii popmar

int fentl(int £d, char command, int argument);

BBITIOJTHAET JEeHCTBUA IO paz[elleHUIO IOJIB30BaTelIbCKUX JEeCKPHUIITOPOB B
3aBUCHUMOCTH OT MSATU 3HAUEHHI aprymMeHra command, creru@UIIUpOBAHHEIX B
daiinre fcntl. h. Hanpumep, npu 3HaueHNN BTOporo apryMeHnTa, paBHoro F DUPFED,
CUCTEeMHBIN BEIZ0B fcntl() BozBpamjaeT mepBhIM CBOOOAHBIN AecKpuOTOp (Qalina,
3HAUEHNE KOTOPOI'0 HE MEHBIIE 3HAYECHUS apryMeHTa argument. OTOT MOJIb30Ba-
TENLCKUI AeCKpUIITOp (paiina JOIKeH OBITh KOIHEH II0/Ib30BaTENIbCKOI0 JEeCKPUII-
Topa (pailna, 3aJaHHOro aprymeHrom id.

C moMomblo CHUCTeMHBIX BhIZ0BOB dup() u fcntl() mojm3oBaTenbckue mpo-
rPaMMEL ;. Fak e L MHTepIpeTaTop kKoMana Shell peanumsyroT xaHanmbl n Iepe-

ANEKTPOHHOW NOONMCHLIO
Cepvb A HATEHIFS SCPHRIAPTUOIO0BBOIa 1 CTaHAZAPTHOIO BEIBOJAa Ha aitn. IIycTs,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HAIIPHMCP, HCKOTOpPAaAd IIPpOI'paMMad pProg 4iracT JaHHBIC 13 CTAHA4PTHOI'O BXOJ/JHO-
Nencteutened: ¢ 19.08.2022 no 19.08.2023



ro IIOTOKAa M BBIBOJUT PE3YIILTATHI B CTAaHJAPTHBIN BBIXOJHOI IOTOK. 11 TOTO,
yTOOBI Ta JK€ IporpaMMa unTaia JaHHbIe 13 ¢aiiia aa.txt, a OCyIecTRIIa BIBO/
B (paiin bb.txt, HEOOXOAMMO BEIIIOIHUTE:

#include <tcntl.h>

int 1d, 1d2;

td = open("aa.txt", O RDONLY);

close(0);

tentl(fd,F DUPFEFD,0);

td = open("bb.txt", O WRONLY | O CREAT);

close(1);

fentl(fd2, F DUPFD, 1),

execlp("prog", "prog", 0):

Wurepnperatop Shell mpexactapisteTr co®oil OOBIUHYIO, C TOUYKM 3PEHU
I10JIL30BATENI, IIPOrpaMMy, KOTOpas B XOJe CBoero (yHKIIMOHUPOBAHUI CO3JaET
IPOIECCEL, peaIN3yIONIIE IIPOCTEIE KOMaHAbl KOMaHHOTO S3BIKA, BHIIIOJIHACT IIE-
pEeHaIIpaRJIEHIE€ BBO/IAa-BLIBO/IA, CTPOUT IIPOrpaMMHBIE KaHAJIbl MEXKIy KOMaHJaMI
u T.J1. Hampumep, cxeMy oOpaOOoTKH KOMaHIHOII CTPOKH

cat < a.txt | sort | pr
HHTEPIIPETaTOPOM KOMaHJ, OIIyCKas JeTajlll, CBS3aHHLIE C HacCJI€JOBaHUEM JIe-

CKPHIITOPOB (b&ﬁ.]’[DE: MOZKHO IIPCACTaBHTE B BHIJIC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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execv("cat')

execv("sort'"

execy( pr'

TTTA

iﬂ.b{t
cat()
ex1t() i
fcdl [1]
i td1[2]
sort()
ex1t() M
' fd2[1]
pr() fd2[2] 1
exii()

BapuanTnl 3agaHuil K J1a0opaTopHOI1 padoTe

1. CocTtaBuUTh ODporpaMmy, MoAenupyromy padoty Shell-unrepnperaropa
npu 00paboTKe KOMAaHIHOI CTPOKH, YKa3zaHHON B BapuaHTe. llpu peanmzaiun
IpOrpaMMBI ITyTEM BBIJAYN COOOIIEHNII HH(MOPMHIPOBATL 000 BCeX ATallax €€ pa-

OOTHI (CO3JIaH IIPOIECC, BEIIOJIHEHIE KOMaHILI 3aKOHUEHO U T.[I. ).

Bapuanr 1. (cc prl.c & cc pr2.c) && cat prl.c pr2.c > prall.c.

Bapuanrt 2. we -¢ < a.txt & we -¢ < b.txt & cat a.txt b.txt | wc -¢ > c.txt.

Bapuanr 3. who | wc -1 & ps | wc -1.

Bapuanr 4. tr -d "[p-z]" < a.txt | wc -¢ & wc -¢ < a.txt.

Bapuanr 5. Is -la > a.txt & ps > b.txt; cat a.txt b.txt | sort.

Bapuanr 6. Is -lisa | sort | wc -1 > a.txt.

Bapuanr 7. cat a.txt b.txt c.txt | tr -d "[a-1]" | wc -w.
Bapuanr 8. Is -al | wc -1 && cat a.txt b.txt > c.txt.

Bapuanr 9. tr -d "[0-9]" < a.txt | sort | uniq > b.txt.

Bapuanr 10. Is -al | grep "April" | we -1 > a.txt.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTopHas padora 7
Me:knpoueccHoe B3aIMO/IeICTBHE MPOrpaMm

Ileas padorbl: ocBoecHue cpeacTB IPC; HammcaHue HporpaMm, HCIIOJNB3Y -
FOI[IIX MEXaHI3M ceMa(OopoB, OdepeAcil COOOIMEHMII, CETMEHTOBR pa3JIelIsaeMOil
ITaMSITIL.

TeopeTnueckoe 060cHoBaHUE

MexaunnzMm IPC (Inter-Process Communication Facilities) Bkyrodaer:

- CpeJicTBa, 00eCHEUNBAION[IIE BO3MOKHOCTE CUHXPOHU3AINH IIPOIECCOB
IpU JOCTYIIE€ K COBMECTHO HCIOJIL3YEMEIM pecypcaM (ceMadophl - semaphores);

- CpeJZicTBa, 00ECIIeUNBAONIINE BO3MOKHOCTE IIOCEUIKI IIPOIECCOM COODIIe-
HII1 IpyTroMy IpOU3BOJIILHOMY IpOIeccy (oUepean cOOOIeHNI - message queries ).

- cpeJCcTBa, 00eCIIeUNBaOIIIE BO3MOKHOCTh HAJIMUNA OOmIeH A IIpollec-
COB HaMTH (CErMEHTHI pa3jiesisieMoll maMaTH - shared memory segments).

Hamnbonee odbmum noustuem IPC spiseTcs KoY, XpaHHUMEINL B OOIIecU-
CTeMHOIT Tabmnuile n 0003HAYAIOMIII OOBEKT MEKIIPOIIECCHOIO B3aNMOJCIICTBISL,
IOCTYIIHEIII HECKOJILKUM IIporeccaM. OOo03HaYae€MEIIl KIFOUOM OOBEKT MOIXKET
OBITH OUEPEABLIO COOOIEHNI, HabopoM ceMaOpOB MIN CETMEHTOM pa3AeiLieMOl
namMarn. Kmrou mmeer tum key t, cocTaB KOTOpPOro 3aBUCHUT OT peam3alii U
onpenersieTcsa B (aitnesys/types.h. Kimou ncnonbayercs g cozgaHmsa oOBEKTa
MEKIIPOIIECCHOrO B3aHMMOJISHICTBHUS WM IIOJIYUEHUS AOCTyIIa K CYIECTBYIOIIEMY
00BekTy. O0€e omnepalui BEIIOIHAKOTCS IIOCPEACTBOM oneparuu get. PesyneraTom
omepanuu get SBISETCSA €ro NEJIOYNCIEHHBIN MIEHTU(UKATOpP, KOTOPHIII MOMKET
IICIIOJIB30BATLCS B APYTUX (PyHKIISIX MEKIIPOIIECCHOTO B3aUMOASIICTBHUSL

Cemadghopui

J111s1 paboTEI ¢ ceMadopaMU IIOAJAEPKNBAKOTCS TPI CUCTEMHBIX BBEI30BA:

- semget() I co3JaHus 1 IIOIYyYeHU JOCTyIIa K Habopy ceMadopog;

- semop() A1 MaHHIYJIHNPOBaHUSA 3HadeHUSIMU ceMadopoB (3TO TOT CH-
CTEMHBI T BHRQ R KQEQAPHIIT [TO3BOJIAET MPOIECCaM CHHXPOHM3MPOBATLCS HA OCHOBE

SNEKTPOHHOW Noanuvceo
CepmbTICTI ST HAMPBIS CeMEBIOPORY4E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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- semctl() 19 BRIIOJIHEHIST pa3zHOOOpa3HLIX YIIPABILMIOMIUX OIIEpalllil HaJ
HabOOpoM ceMa]opoB.

[IpOTOTUIIEI ITEPEUNCIICHHBIX CICTEMHBIX BEI30BOB OIIICAHHI B (haillax:

#include <sys/ipc.h>

#include <sys/sem.h>

CHCTEMHEII BEIZ0B semget() IMeeT clIeqyIOmUil CHHTAaKCIIC:

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

Ero mapamerpamm gBisroTcS Kiou (key) Habopa cemMadopoB M JOMNOJIHU-
TenbHBIe ¢naru (flags), onpeaenennnie B <sys/ipc.h>, unciao cemadopoB B Habope
cemaopor (count), obOmagaronIX OJHHUM H TeM XK€ KIIHOUoM. CHCTEMHEIIl BBI3OB
BO3BpamaeT uAeHTudukarop Habopa  cemadopor semid. Ilocne  BeIzO-
Ba semget() MHAUBUAYaIbHEIN ceMadop UAeHTUDUIINPYETCI HASHTUPUKATOPOM
Habopa cemadopoB U HOMEPOM ceMadopa B 3TOM Habope.

dnaru cuCTEMHOrO BeI20Ba semget() mpuBeAeHBI B TaOIIIE:

[PC CREA semget() co3maeT HOBBEIT ceMadop I JAaHHOIO Kiroda. Ecmu

T ¢iar IPC CREAT He 3agan, a Habop ceMadoOpoB ¢ YKazaHHEIM
KIIFOUOM VK€ CYI[ECTBYET, TO OOpallarom[iiicsa MpoIecc
TIOJTy UUT

IACHTU(PUKATOP CYIIECTBYIOMEro Habopa ceMadopoB

IPC EXLC ®nar IPC EXLC Bmecte ¢ ¢pnarom IPC CREAT npeaHazHaueH
U co3JaHud (M TOJLKO A CO3JaHmd) Habopa ceMadopoB.
Eciu Habop cemMadopoB yxkKe CYIIECTBYeT, semget() BO3BpaTUT -
1. a cu-

CTeMHas epeMeHHasd errno Oy aer comepxkath 3HaueHne EEXIST

Mmnagmne 9 Owur ¢rnara 3agar0T IOpaBa JOCTyIla K HaOopy
ceMadopoB. CUCTEMHRIII BEI30B semctl() numeer dopmar:
int semctl (1nt semid, int sem num, int command, union semun arg);
rae semid - aTo maeHTUdUKaTOp Habopa ceMadopor, sem numb - HoMep cemMado-
pa B rpyime, command - KoJ1 omlepallii, a arg - ykasaTelb Ha CTPYKTYpPY, COJIEp-

AIHIMOEC KDTDpDﬁ HHTCPIIPCTUPY CTCAH 110-PA3HOMY, B 3daBMCHMOCTIH OT OIICPAaIlIiIl.

OOKYMEHT UDﬂHHCHH
W?ﬁﬂg%eﬂ BIIT:
Ceptvdmkatr: 2C0000033E9AB 52205ET7BAS00060000043E
Bnaneneu: llleGayxopa TaTeAHa AnexkcaHgpoBHa

U11011 SEIMun
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struct semid ds *buf;

unsigned short *array;

i

C nomomkbro semctl() MoxkHO:

- VHHYTOXKHUTE HaOOp ceMadopoB WM HHANBUAY allbHBII ceMadop B yKazaH-
Hoil rpynne (IPC RMID);

- BEpHYTh 3HaueHUe oTaelbHoro cemMadopa (GETVAL) min Bcex cemado-
poB (GETALL);

- YCTAaHOBHTH 3HaueHHne oTJebHoro ceMmadopa (SETVAL) umu Bcex cema-

dopor (SETALL);

- BEpHYTh uncjo ceMadopoB B Habope cemadopoB (GETPID).

OCHOBHEIM CHCTE€MHBLIM BBIZ0BOM IS MaHHITy IUPpOBaHIA ceMadOopoM SBIISI-

eTCH:
int semop (int semid, struct sembut *op array, count);

rae semid — 3To paHee MOIYyUYEeHHBIN JeCKPHUIITOp IPYIILI ceMadopoB, Op array —
MacCHUB CTPYKTyp sembuf, ompeaeneHHBIX B Qaiine <sys/sem.h> u cogepkamux
OMMCAHM OIlepalluil HaJ ceMadopaMu IpyIIlkl, a count - pa3zMep 3TOr0 MacCHUBA.
3HayeHNe, BO3BpalllaeMoe CUCTEMHBIM BBI30BOM, SIBJIIETCS 3HAUE€HUEM IIOCIIeHEr0
obpaboTtanHoro cemadopa. Kaxablll 3I€MEHT MacCHBa Op array HMEET CIIEAYIO-
IIYIO CTPYKTYPY (CTpyKTypa sembut):

- HOMep ceMadopa B yKkazaHHOM Habope ceMaopoB;

- OIIepanus Haj cemMadopoM,

- (pmarm.

Ecau ykazaHHEIE B MAaCCHBE Op array HoMepa ceMadOpOB HE BBIXOIAT 3a
npedesibl 00mero pazMepa Habopa ceMadopoB, TO CUCTEMHBII BBI30B IIOCIE/I0BRA-
TEJILHO MEHSET 3HaueHue ceMadopa (€ClII 3TO BO3MOXKHO ) B COOTBETCTBUU CO 3Ha-

HCHIICM IIOJIA «OIICPALlITA . BozMoxkHEI TPH CIIyHaA.

L QEREHATGIRHOS 3HaUeHHe sem_Oop:

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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- €CIII 3HAUCHUE II0JI ONEpalli Sem Op OTPUIIATEILHO, U €ro adCOIIOTHOE
3HAUYEHHE MEHBIE I paBHO 3HAUCHUIO ceMadopa semval, To Sapo mpudaBIsgeT
3TO OTPHUIATENILHOE 3HaAUCHIE K 3HaUEeHIO ceMadopa;

- €CIII B pe3ylbTaTe 3HaAauUCHHE ceMadopa CTaJio HyJIEBBEIM, TO AP0 aKTUBH-
3UPYET BCE IPOIECCH], 0XKUJIAIOIIIE HYJIEBOIO 3HAUEeHUS 3TOT0 ceMadopa;

- €CIII XK€ 3HAaYCHHE II0JI ONEpaIllid S€m Op II0 aOCOIIOTHOII BEIIMUIHE
oomnkmie cemadopa semval, To SApo yBEeIHMUUBAeT Ha €QUHHIYY YHNCIIO IIPOIECCOB,
OKUJAFOI[IX YBEJIMUEHN 3HAaUEHN ceMadopa U YCBIIUIAET TEKYIHI IIpoIecc A0
HACTYILJICHHS 3TOT0 COOBITHS.

llonoxkurenbHOE 3HauYeHHe sem op. Eciu  3HaueHue moisd  olepa-
ITII Sem Op IIOJIOXKUTEJILHO, TO OHO IMPHOABRILIETCS K 3HAUECHUIO ceMadopa semval,
a BC€ MPOIECCHI, OKUJAONINE YBEIMUSHNS 3HaUeHNI ceMadopa, aKTUBIU3UPYEOTCS
(mpoOyxgarorcsa B TepMmuHonorun UNIX).

HyneBoe 3HaueHNE sem_op:

- €CJIM 3HaueHME II0JI1 OIepallill SEm Op PaBHO HYJIIO, TO €CJIN 3HAUECHUE
cemaopa semval Takke paBHO HYJIFO, BEIONpAETCs CJIEAYIOMUII 3JIEMEHT MacCI-
Ba Op array.,

- €CIIN JXe 3HaueHue ceMadopa semval OTIMYHO OT HYJ, TO SAPO Y BEIINUN-
Ba€T Ha €JMHUIY YICIIO IPOIECCOB, OKUIAAIOIIIX HYJIEBOI'O 3HaueHus cemadopa,
a 00OpaTUBIINIICS IIPOIECC NEPEBOJIUTCS B COCTOSHHUE OXKMITaHII.

IIpn ucnomszoBanun ¢uara IPC NOWAIT aagpo OC UNIX He Oaokupyer
TEKY NIl IIPOIecC, a JINIIL COOOIaeT B OTBETHLIX MapaMETpax O BO3HUKHOBEHHH
CUTYyaIllU, IIpUBEIIeil Obl K OJOKHPOBAaHMUIO IIpollecca IIpU OTCYTCTBHH (pria-
ra [IPC NOWAIT.

Ouepeou coodueHiLll

Jl11s1 oOecnieueHNsT BO3MOXKHOCTI 0OMeHa COOOIMEHISIMI MEXK/Ty IIpolieccaMu

MEXaHU3M ouepeiell IoAAepKNBAETCS CIEAYIONIUMU CUCTEMHBEIMU BEI30BaMIU:

- Mgt Ch AL Opa3oBaHIsT HOBOM ouepen COOOIMEHNN IUIN TOJTyYeHIS

3NEKTPOHHOW NOANMCLIO

CepTuci; ﬂﬂﬂfﬁﬂiﬁf@@@ IETPEYIONIErOUEp e 1L,
Bnaneneu ebayxoea TaTeAHa AnekcaHgpoBHa p ﬂ

- msgsnd() 11 IOCTaHOBKM COOOIEHNS B YKa3aHHYIO OUEpe/ib COOOIEHMI;
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- msgrcv() I BEIOOPKHU COOOIIEHI U3 ouepe U COOOIEHUII;

-msgctl() mIga  BRIIONMHEHHS pgjga YOPARLMOMUX — JeliCTBHIL

[IpOTOTUIIEI IIEPEUNCIICHHBEIX CHCTEMHBIX BEI30BOB OIINCAaHBEI B

(palinax:

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

IIo cucTemMHOMy BEIZOBY msgget() B oTBeT Ha kmod (key) u Habop ¢raron
(IOJIHOCTBEO aHAJIOTUYHEI (pylaraM B CHCTEMHOM BEI30Be semget()) saapo audo co-
3JA€T HOBYIO OUepeab COOOIIEHHUI I BO3BpallaeT MOJIL30BATEIIO MACHTU(UKATOP
co3JaHHOI ouepean, JIuO0 HaXOJUT 3JIEMEHT TaONuILl odepeseil cooOmeHnii, co-
IepKamuil yKazaHHEII KJIFOU, II BO3Bpallla€T COOTBETCTRYIONMIUN HACHTU(UKATOP
ouepeu:

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

JUiss mnomemeHus CcoOOmIEHMS B Odepelb CIYXKUT CHCTEMHBIN  BEI-

30B msgsnd():
int msgsnd (int msgqid, void *msg, size t size, int flag);

rJIe msg - 3TO yKas3aTellb Ha CTPYKTYPY AJIMHOM S1Ze, COAepIKallyo OIIpe e IaeMbl il
[I0JIb30BAaTEIeM IEJIOUNCIEeHHBIM TUII COOOIIeHHS M CHMBOJIBHEI MAacCCUB-
COOOIIEeHNE.

CTpyKTypa msg UMeeT BI;:

struct msg

d

long mtype; /* Tum coobmennsd */

char mtext[|SOMEVALUE]; /* tekct coobmenns (SOMEVALUE - moboe)

*/
&
IIapameTp flag onpegensaer AelcTBUA sapa OpU BLEIXOJE 3a IPEAeNlbl JOITy-

CTUMBIX PAaMENRR, RHy TpeHHeil Oy pepnoil mamaru (¢mar IPC_NOWAIT co 3na-

3NEKTPOHHOW NOANMCLIO

Ceprud e H AREMOOPAT e MOTPEIPHEIMOBRIITE ).

Bnaneneu: llleGayxoBa TaTeAHa AnéxkcaHgpoBHa

Y CIIOBIIMI yCHEHIHDﬁ IIOCTAHOBKII CDD6H_[EHHH B OHCPCIAb ABIIATOTCAH.
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- HENPEBLIIMICHUE AJIMHOI COOOIIEHNs 3aJaHHOI0 CHUCTEMOIl BEpXHEro IIpe-
niena;
- IIOJIOKUTEHLHOE 3HAUCHUE YKazaHHOTO B COOOIIEHNN THIIa COOOCHIUS.
Ecin e 0Ka3bIBaETCs, UYTO HOBOE COODIEHE HEBO3MOIKHO Oy (bepHU30BaTh B
SApe II0 IpUYNHE IPEBLINICHUS BEPXHEro IIpejelia CyMMAapHON JUIMHBI cOOOIe-
HIII, HaxoAsamuxcs B JaHHOII ouepenu coooOmeHunil (¢maar IPC NOWAIT npu
3TOM OTCYTCTBYET), TO OOpaTHBIINIICS IIPOIECC OTKIIAALIBACTCS (YCHIIUISIETC) A0
TeX IIOp, IIOKa odepeib COOOIMEHUIl HE Pa3rpy3UTCS ONPOIEcCaMU, OKHIIAFONIMI
II0JTy UEHIS1 COOOIICHNUIA.
J111s1 mpuemMa cooOIeHsS UCIIOJIb3Y eTCSA CUCTEMHBIN BRI30B mSgrev():
int msgrcv (int msgqid, void *msg, size t size, long msg type, int
flag); CucteMHBIil BEI30B msgctl():
int msgctl (int msgqid, int command, struct msqid ds
*msg stat), ncmommayercs:
- JUIS OIpOca COCTOSHUS OIIMCATENII odepeau coodmeHnil (command =
[IPC STAT) n nmoMmemeHnsI €ro B CTPyKTypy msg_stat;
- m3MeHeHnsd ero coctoguud (command = IPC SET), Hannpumep, n3MeHeHU
[IpaB JOCTYyIIa K OUepeu,
- U1 YHHYTOXKEHHS YKa3aHHON ouepegu coodmeHuili (command =

[PC RMID).

Paboma c pazdensemoit namamoio
J17151 pa®oTEI ¢ pazAesIsieMoil MaMSIThIO UCIIOIb3YIOTCS CUCTEMHEIE BEI3OBHI:
- shmget() cozmaeT HOBEII cerMeHT pazAesgaeMoil maMsATH I HaXOJHUT CY-
IECTBY 0NN CETMEHT C TEM K€ KIIFOUOM.
- shmat() moakmroUyaeT cCerMeHT ¢ YKa3aHHBIM OINICaTeNIEM K BUPTYaJIbHOII

MaMsITH OOpaliarIlerocs Iporeccea;

- shmdt() oTkIrOYaeT OT BUPTYaJIbHON IMaMITH paHee MOJK/IFOUEHHEIN K Hell

CEeI'MCHT &MWMEHPTYMBHBIM dJpcCOM HaHdlld,

ANEKTPOHHOW NOAMUCHIO
Ceprudmar: 2000008 TTI@LH(POITYHEPPPSOIIBCEY ITpaBJICHIIT Pa3HOOOpazHEIMU IIapaMeTpaMU, CBS-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3daHHBIMH C CYIICCTBYROIIIIM CCI'MCHTO M.
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[IpOTOTUIIEI IIE€PEUNCIICHHBIX CHCTEMHBLIX BEI30BOB OIIMCAHBEI B

¢aiinax: #include <sys/ipc.h>

#include <sys/shm.h>

IIocne Toro, Kkak CErMeHT pazJelIaeMOll IIaMITH IIOAKIFOUEH K BHPTYaJlbHOI
IaMSATH MpoIecca, 3TOT IIPOIlecC MOXKET oOpamfaThbCd K COOTBETCTBYIOI[UM 3JIe-
MEHTaM IIaMATH C HCIIOJIL30BAHUEM OOBIYHBIX MAIIMHHEIX KOMaHJ UTCHI U 3alll-
CIL.

CucmemHnbulil 6613086
int shmid = shmget (key tkey, size t size, int tlag);

Ha OCHOBaHUU IIapaMeTpa Slze omIpelelsieT KelaeMbIll pa3zMep cerMeHTa B Oalirax.
Ecnu B tabnuie pazgersieMoll MaMsITH HaxXOJUTCS 3JIE€MEHT, COJECpIKalliil 3aJaH-
HBII KJIFOY, M IIpaBa JOCTYyIIa He IIPOTHBOpedaT TEeKyIIUM XapaKTepUCTUKaM oOpa-
MIAFOIIErocs MpoIecca, TO 3HadeHNeM CUCTEMHOTIO BhI30Ba SBIISETCS UASHTH(UKA-
TOP CYIIECTBYIOIIEro CErMeHTa. B MpOTUBHOM CJIydae CO3Ja€TCsI HOBLIII CETMEHT C
pasMepoM He MeEHbIIE YCTAaHOBJIEHHOI'O B CHUCTEME€ MUHHUMAILHOTO pa3Mepa Cer-
MEHTa pazJIelIIEMON ITaMATH I HE OOJIBbIIEe YCTAaHOBIEHHOTO MaKCHMAaJIbHOTO paz-
Mepa. Co3jjaHHEe CerMeHTa He O3HadaeT HEMEIJICHHOIO BBIJAEIEHUS II0[ HEro oc-
HOBHOII IIaMSATH U 3TO JieficTBUE OTKIAJLIBAETCS JO BBIIIOJIHEHUS IIEPBOTO CUCTEM-
HOI'O BEI30Ba MOJKJIFOUCHHNS CETMEHTa K BUPTYaJbHOII IaMSITH HEKOTOPOTO IIpO-
recca. ©maaru [PC CREAT u [PC EXCL aHamormgHel pacCMOTPEHHBIM BHIIIIE.

IlogxmodeHne cerMeHTa K BUPTYalIbHON IIaMSATU BBIIIOIHAETCS IyTEM OO0-
pamieHnsd K CUCTEMHOMY BhI3OBY shmat():

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

IIapameTp shmid - »To paHee IMOJIYUYEHHBIN MACHTU(PUKATOP CETMEHTA,
a daddr - xxemaeMbIil IpOIECCOM BHUPTYaJILHEIN aJipec, KOTOPBIH JODKEH COOTBET-
CTBOBATh Hadally CerMEHTa B BUPTyaJbHOII ITaMSATU. 3HaAaU€HHEM CUCTEMHOI'O BBI-
30Ba SABJIIETCA (paKTHMUECKUIl BUPTyaJbHBINM aJpec Hadaja cerMeHTa. Ecin 3Hade-
unem dagddr appaerca NULL, sapo BelOnpaer Hamdosee YJIOOHBIN BUPTY allbHbILIT

SNEKTPOHHOW NOONUCHIO
Ceprdb @I SO HWATIASE VST TA0060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

dmaru cucTeMHOr0 BeI3oBa shmat():
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SHM RDONL AAPO MOAKIIFOYAET YUYACTOK IIaMATU TOJILKO JJIS UTCHIUL.
Y

SHM RND OIPEACIICT, €CJII BO3MOIKHO, CIocoO 0OpaboTKU
HEHY JIEBOTO
sHaueHus daddr.

JIJ1s1 OTKIJFOYEHI CEerMEHTa OT BUPTYaJIbHON NaMATH HCHOJIL3YETCI CUCTEM-
HEIIT BEI30B shmdt():

int shmdt(*daddr);

rae daddr - aTo BUpTyanbHEII agpec Hadajla CeTMEHTa B BUPTY aJIbHOIT ITaM:i-
TU, paHee MOJIYUEHHEII OT CICTEMHOIO BEI30Ba shmat().

CucTeMHBII BEIZ0B shmectl()

int shmctl (int shmid, int command, struct shmid ds *shm stat);

II0 CHHTAKCIICY H HA3HAYCHIIO IIOJIHOCTBHO aHAJIOI'NMHYCH msgctl().

BapuaHTsl 3aaHuil K J1adopaTopHoii padoTe

1. JIra JouepHUX IPOIECCa BHIIOJHIIOT HEKOTOPKIE ITUKIIBI padoT, Imepe/ia-
Basl IIOCJIE OKOHYAHUS OUEPEeHOro IMKJIa depes ouepedb COOOIEHUI POAUTENIh-
CKOMY IIPOIIECCY OUEPEAHBIE UETHIPE CTPOKU HEKOTOPOIO CTUXOTBOPEHIS, IIPU
STOM IIEPBBIN IIpOIEecC IIepelaeT HEUYETHHIE YETBIPEXCTUINbSA, BTOPOM - UYETHHIE.
[{uxiel paboT mpoIleccoB He cOaJlaHCUPOBAHEI 110 BpeMeHU. POAUTEILCKUI IIPO-
IIECC KOMIIOHYET N3 IepeJlaBa€MBIX (PparMEHTOB 3aKOHUEHHOE CTUXOTBOPEHIE U
BEIBOJUT €r0 II0 3aBeplI€eHMH paOOThI 00OMX IIPOIleCCOB. PemuTes 3ajady ¢ HC-
I10JIb30BaHIEM alliapaTa ceMadopoB.

2. JIBa AoYepHUX IIPOIECCa BHIMOJIHIKOT HEKOTOPBIE€ ITUKJIIBI padoT, Iepe/ia-
Basl IIOCJIE OKOHYAHI OUYEPEAHOro I[HKJIa Uepe3 OAUH U TOT K€ CErMEHT pa3Jiesii-
EMO IMaMATH POAUTEIILCKOMY IIPOIECCY OUEPEIHBIE UETHIPE CTPOKH HEKOTOPOTO
CTUXOTBOPEHUS, IIPU 3TOM II€PBHIN MPOIecC NEPEAAET HEUESTHHIE UEThIPEX CTUIIbS,
BTOPOII - UeTHBIE. [[UKIILI paboT mpolieccOB HE cOaTaHCUPOBAHEL II0 BpeMeHH. Po-

AOKYMEHT MNOANMCAH

IIATE L RHTHOHAPOTIBUEEHIROMIIOHYET U3 II€peJaBaeMBIX (PparMEHTOB 3aKOHUEHHOE
Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

S TS TBOpERE M “BEIB6 quT ero mo 3aBepieHHn paboTEl 0OOMX MPOIECCOB. Pe-

Reiiors\[HIBITE 938 AALTY 1€ CBIOHO T30 BAHIEM allllapaTa ceMadopoB.



3. UeTblpe JOYEPHUX IIpOIlECCa BBIMNOJIHSIOT HEKOTOPHIE IUKILI padoT, IIe-
peaaBasi I10cJjie OKOHYaHU OYEPEJHOro IUKIIAa Yepe3 OJUH U TOT K€ CEIMEHT pa3-
JeIsIeMO TIaMATU POJUTENILCKOMY IIPOIIECCY OUEPEIHYIO CTPOKY HEKOTOPOTO
CTUXOTBOPEHUS, IIPU 3TOM MEPBBII IIpoIecc Iepedaet 1-1o0, 5-r0, 9-10 U T.J1. CTpoO-
K11, BTOPOM - 2-10, 6-10, 10-10 U T.Z. CTPOKM, TpeTU - 3-10, 7/-10, 11-t0 U T.4. CTpO-
KI, UeTBEPTHIN - 4-10, 8-10, 12-10 1 T.A4. cTpoKU. [{UKIEI paboT mpoIieccoB He cOa-
JTAHCUPOBAHKI 110 BpeMEHU. Poaurenbckuil mpollecc KOMIIOHYET U3 MepeJaBaeMBbIX
(parMeHTOB 3aKOHUYEHHOE CTUXOTBOPEHHE U BHIBOJUT €ro IO 3aBEPIICHUU PaOOTHI
BCEX MPOIECCOB. PeIuTEL 3a4auy ¢ HCIIOJIL30BAHUEM alllapaTa ceMagOpoB.

4. Ilporpamma Mmogenupyetr padoty npumuTuBHoil CYBJ], XpaHsmenl eI1H-
CTBEHHYIO TaOJIUITy B OIIEPATUBHOII ITaMATU. BEBITIONHASI HEKOTOPEIE IIUKIIEI padoT,
K mopokIeHHEIX IIPOIECCOB IIOCPEACTBOM OUepeq COOOIMEeHN IIepeJatoT poIi-
TEIILCKOMY MPOIECCY HOMEP CTPOKH, KOTOPYIO HYKHO YJIaJINTh 13 TaOauiwl. Po-
JINTEILCKUN IIPOIIECC BBIMIOIHAECT YKa3aHHYIO ONEpPaIiO 1 BO3BpAIlacT COACPHKIU-
MO€ YIaJIEHHOU CTPOKH.

5. IIporpamma MomenupyeT padoty npuMutuBHO CYBJ]], XpaHdameil equH-
CTBEHHYIO TaOINIITy B ONEPATHBHON NaMATH. BBIIIONIHASI HEKOTOPLIE IUKJIIBI paloT,
K mopoxIeHHLIX IIPOIECCOB IIOCPEIACTBOM OUepeq COOOIMEeHU IIepeJatoT poIi-
TEIILCKOMY IPOIIECCY HOMEP CTPOKU U €€ COAEPKUMOE, Ha KOTOPOE HYKHO HN3MeE-
HUTL XpaHAIIecsa B HEN JJaHHble. POAUTENILCKUN MPOIECC BHIMIOJIHAET YKa3aHHY O
OIIEPAIIIO U BO3BpAIIlAET CTAPOE COAEPKNMOE NU3MEHEHHON CTPOKI.

6. IIporpamma MogenupyeT padboTy npumutuBHoil CYB]], XpaHdmeil eqiH-
CTBEHHYIO TaOIIIITy B OIEPATHBHON MaMATH. BBIIIONIHASI HEKOTOPEIE IUKJIBI paloT,
K mopoAEHHEIX MPOIIECCOB MOCPEACTBOM OUEpeaU COOOIEHHIN IIEPEaaloT POaU-
TEIILCKOMY IIPOIIECCY COJEPKUMOE CTPOKU, KOTOPYHO HY3KHO JOOaBUTL B TaOJIHILY.
Poaurensckuil mpoIiecc NpoBEPSET, HET JIM B TaONIUIE TaKOIl CTPOKH, U, €CJIN HET,
TO0OAaRISET CTPOKY U BO3BpallaeT KOJIMUECTRBO XPAHAIINXCS B TaOINIE CTPOK.

7. SETEPEANEEPHIX TIPOIECCa BLIMIOIHAIOT HEKOTOPEIE IUKILI padoT, Ie-

BNEKTPOHHOW MOAMUCHIO
Cepmap@]ABATVTTOCTIS O ROHIAHII OIS PEJHOTI'O IIUKIIa YEPE3 OUEPEAL COO0 61_[{ CHUI pOaI-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TCIIBCKOMY IIPOLHECCY OHCPCIAHYIO CTPOKY HCKOTOPOI'O CTHXOTBOPCHIIA, IIPH 5TOM
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[IEPBLII IIpOIeCcC Iepenaet 1-ro, 5-10, 9-10 U T.J1. CTPOKU, BTOPON - 2-10, 6-10, 10-10
1 T.JI. CTPOKU, TPETUN - 3-10, 7-10, 11-10 U T.ZI. CTPOKU, YETBEPTHIN - 4-10, 8-10, 12-
FO U T.A. CTpOKM. [{uKJLI paboT mpolleccoB He cOalaHCHUPOBAHEI II0 BpeMeHU. Po-
TUTEILCKHI IIpOollecC KOMIIOHYET N3 IepeJaBacMbIX (parMeHTOB 3aKOHUYEHHOE
CTUXOTBOPEHNE 1 BHIBOJUT €ro II0 3aBeplIIeHNH paboTHl BCeX MpOIecCOB. PemnuTn
3aJlauy C HICIIOJIB30BaHIEM allllapaTa ceMadopoB.

8. Poqurensckuil IpoIiecc IMOMEIaeT B CEIMEHT pa3AeisIeMOIl ITIaMITH 1Me-
Ha IIPOrpaMM U3 IPEABIAYIINX I1adb0opaTOPHBEIX padbOT, KOTOPEIE MOTYT OBLIThH 3ally-
MICHBI. BBIOIHAS HEKOTOPEIE UKL pabOT, HOPOKACHHEIE IPOI[ECCHI CITyYallHBIM
00Opa3zoM BEIOMpPAOT MMEHa IIpOorpaMM H3 TAaOIMIIEI CerMEHTa pazjesdeMoll maMms-
TU, 3aIlyCKarOT ATHU IpOorpaMMEI, I IPOJOJIKAIOT CBOIO padoTy. IlocpeacTBoMm ai-
rmapaTa ceMa@opoB JJOIKHO ObITh 0OECIIEUEeHO, UTOOLI He OBLIN O JHOBPEMEHHO 3a-
Iy II€HEI JIB€ IIpOrpaMMBI OT OJIHOTO IIpoliecca. B mporecce paboTel uepes ouepenb
cooOmeHnil poJUTEILCKIN IpoIrecc MHQPOPMHUPYETCS, KaKHe MIpOrpaMMbLI U OT
IMEHH KOTO 3aIlyIleHBbl.

9. Poaurensckuil mporiece IIOMENMAeT B CETMEHT pa3AelisIeMOoll IaMATH IMe-
Ha IIPOrpaMM U3 IPEABIAYIINX I1a00paTOPHBEIX padOT, KOTOPEIE MOTYT OBLIThH 3ally-
eHELl. BEITIONHSAS HEKOTOPEIE IUKJIBI PadOT, IMOPOKAEHHBIE IIPOLIECChI CITy YallHBIM
0Opa3zoM BBIOHpPArOT UMEHA IIporpaMM I3 TAaOIUILI CEIMEHTa pa3JieIsaeMOoil ImaMsi-
TU, 3aIlyCKarOT 3TH IIPpOrpaMMbl, I IIPOJOIDKAIOT CBOKO padoTy. IlocpemcTBoM ari-
rapaTa ceMa@opoB JJOIKHO OBITH 0OOECcIIeueHO, UTOOK He OBLIN OJHOBPEMEHHO 3a-
Iy II€HLI ABE OJIMHAKOBLIE IMpOorpaMMEI. B mpoliecce paboThl Uepes ouepeas coo0-
MeHU poJUTEIILCKUII IpoIecc HHPpOpMUpPYeTCs, KaKie IporpaMMEI U OT MMEHH
KOTO 3aIly II[€HEI.

10. IIporpamma mogenupyeT padoTy MOHHUTOpa OOpaOOTKH COOOIEHUIL.
[lopoxkJIeHHBEIE IIPOIIECCHl, OONaJaroIie pa3IMUHBIMU HMPHOPUTETAMH U BBIIOJI-

HATONTNC HCKOTOPEIC INHKJIBI pa6DT: I[TIOCPCACTBOM OHCPCII CDD6H.[EHHE[ I[ICPCHArOT

POAUTENRGKAMY IINOUIECCY MMeHa MPOrpaMM U3 MpeIblIyIIX JTadOpaTOpHBIX pa-

ANEKTPOHHOW NOAMUCHIO
Cepvb OOT 2O PEPFEIS MO IHBIOORITEL 3allyIeHEl. POqNTENLCKIN Ipolecc, oOpadaThIRaS

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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COOOIIEHNS B COOTBETCTBUU C MX IIPHOPHUTETAMH, CJIEAUT, YTOOBI OJHOBPEMEHHO
OBLJIO 3aIyIIeHO He OoJiee TpeX MPOrpaMM.
KOHTpoJIbHBIE BOIPOCHI

1. B ueMm pazHUIla MEXAY JBOUYHBEIM 1 0OmuUM ceMadopamu?

2. Uem otymuarorcsa P() u V()-onepanun oT OOBIYHBEIX OIlepalllil yBeImde-
HUS 1 Y MEHBIIIEHIS Ha €AUHUILY ?

3. J11s gero ciy»KHUT HaOOp mporpaMMHEIX cpeAcTB IPC?

4. ]I yero BBEJAEHLI MacCOBBIE oneparun Hajg ceMadopamu B OC UNIX?

5. KakoBo HazHadyeHNE MeXaHI3Ma odepe/ieil cooOmennii?

6. Kakne oneparuu Hajg ceMadopamu cymecTBYOT B OC UNIX?

7. KakoBo HazHaUeHHIE CUCTEMHOTO BeIZ0Ba msgget()?

8. Kakue ycJioBus JOJIKHBI OBITH BBIIIOJTHEHBI JJI yCIENIHOI IIOCTAaHOBKU
cooOImeHns B ouepep ?

9. Kak moiayunth nHpOpPMAIIUIO O BIAJENbIE U IIpaBaxX JOCTyIla OUepean
cooOmeHnii?

10. KakoBo HazHaueHIe CUCTEMHOIO BEI30Ba shmget()?

JlabopatopHasi padoTta 8
KiineHT-cepBepHbIe B3aUMOAEHCTBHUA MOCPEACTBOM COKETOB B pesKHMe
TCP-coeqnHeHHn
Ilean padoThI: IIpakKTUUECKOE OCBOEHHE MEXAaHH3Ma COKETOR, IIOCTPOEHUE
TCP-coeaquueHun il MEXIIPOIIECCHOIO B3aNMOJICNICTBUSA IIPpOrpaMM KIIMEHTa U

cepBEpa B MOJIeNIN " KIIMEHT-CEPBED" .

TeopeTnueckoe 060cHOBaAHHE
CyIIecTBYeT ABE MOJEIH B3aUMOJIeIICTBUS MEXOAY IpolleccaMH B CETU: MO-
nenb coequHeHnii ¢ nporokoiaoM TCP (Transmission Control Protocol), u moaens
neiirarpaym . c nporokonom UDP (User Datagram Protocol). B mamnoit nabopa-

ANEKTPOHHOW NOAMUCHIO
Cepvb @ P HOTIPAOOPEITCTIOMEVETEHCTICPBAs 113 Ha3BaHHLIX MOJIENIeil.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlanmee IPHBOJATCS OCHOBHBIEC IIAarM M HEOOXOAUMEIE CHCTEMHBIE BBIZOBEI
JUIS BBIIIOJIHEHMS OCHOBHBIX STallOB IIpH padboTe ¢ cokeramMu B pexume TCP-
COCUHEHUSI.
Aopecauus u cozoanue cokema
CoBokynHasl mHbopMmanud o0 agpece, mopTe OporpaMMbl-agpecaTta (abo-
HEHTA), MOJECII COE€IUHEHILI, IPOTOKOJIE B3alMOJICIICTBUS COCTARIACT TaK HazbI-
Ba€MLIIl COKeT (KOHeUHas abDOHEHTCKas Touka), (opMallbHO IIPEICTaBIISIONUI CO-
OOI1 CTPYKTYPY JaHHBIX. CYIIECTBYET HECKOJIBKO BHIOB COKETOR:
. 000OmeHHnIil cokeT (generic socket), ompenenserca B daii-
e <sys/socket.h>:
struct sockaddr
1
u char sa family; /* CemeiicTBo agpecor (jomeH) */
char sa data|]. /* Axgpec cokera */
i
COKETEHI JJIS CBA3M Uepe3 CETh, ONpeAeILsItoTCs B (paitne <netinet/in.h>

struct sockaddr 1n

d

u char sin len; /* JlnuHa nond sockaddr in (gns FreeBSD) */
u char sin family; /* CeMelCTBO agpecoB (JomeH) ¥/

u short sin port; /* Homep mopta */

struct in addr sin addr; /* IP-agpec */
char sin zero|8]; /* 11one BEIpaBHUBaHHISI */
i

rae

struct in addr

d
AOKYM &lmﬁm S—ad d]f'

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkatr: 2C0000043E9A 1 952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Co31aeTcsI COKET HIpU IIOMOIII CUCTEMHOTO BEI30Ba socket()
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#include <sys/socket.h>

int socket (int domain, int type, int protocol);
napaMeTp domain - JOMEH CBS3H, B KOTOPOM OyJAET HCIOJIL30BAThLCSA COKET (3Ha-
yenne AF INET - amnsa momena Internet (coenunnenne uepes cets), AF UNIX - go-
MEH, €CJIH MPOoIlecChl HaxXOAsATCs Ha OJHOM H TOM K€ KOMIIBLIOTEpe), IIapa-
MeTp type ompenesnsaeT TUll co3gaBaeMoro cokera (3HaueHne SOCK STREAM -
w1 pexnma coequHeHuii, SOCK DGRAM - mnmg pexuma geiliTarpaMm), Ilapa-
MeTp protocol ompeaersgeT HCIOJIb3YEMEIl IIpoTokoa (B ciydae protocol=0 mo
yMmomuaHmo A1 cokera Tuma SOCK STREAM Oyaer mcnoib30BaTh MPOTOKOI
TCP, a gng coxkera TunaSOCK DGRAM - npoTtokxon UDP).

[Ipu mporpammupoBanun TCP-coequHeHNs JOKHEL OBITh CO3TaHEI COKETEI
(cucteMHBIl BEIZ0B socket()) m B mporpamMme cepBepa, U B IIporpaMMe KIIHEHTA,
IIPH 5TOM B 00€UX IIporpaMMax COKETHI CBS3BIBAIOTCS C aJJpeCOM MAIIUHBI, Ha KO-
TOpPYIO OyJeT yCTaHOBII€Ha IIporpamMma cepBepa. Ho, eciu B mporpamme ceppepa
U1 ompeneneHns [P-agpeca B CTPYKType COKeTa MOXKET OBITh MCIIOIIBL30BaHa IIe-
pemeHHasa INADDR ANY, To B IporpaMMe KIINEHTa JJIA 3aHECEHUS B CTPYKTYPY
cokera IP-aipeca MalmnHBEI cepBepa HEOOXOAHMO HCIIOJIB30BaTh CUCTEMHEII BHI-
30B 1net addr().

CeteBnle BBI30BHI Inet addr() u inet ntoa() BemmonHsrOT peoOpazoBanms IP-
agpeca 13 ¢gopMara TeKCTOBOI cTpoku "X.y.zt" B cTpykTypy Tuma imn addr u o0-
paTHO.

#include <arpa/inet.h>

in_ addr t inet addr (const char

*1p address); char * inet ntoa(const struct

in_addr n);

JI71s1 TOTO UTOOBI HPOI[ECC MOT CCHIJIATBLCS Ha aJpec CBOErN0 KOMIIBLIKOTEpa, B

daiisze <netinet/in.h> onpepaenena nepemennas INADDR ANY, coaepixkamas jo-

KaJTbHEI 3IReE KaMHRIOTepa B popmare mn_addr t.
SNEKTPOHHOW NognMcbio

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E Cﬁﬂﬂb!ﬂﬂﬂﬂg
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CHCTEMHBIN BBIZOB bind() CBA3LIBAET CETEBOI aJjpeCc KOMIIBIOTEpa C HICH-
Nencteutened: ¢ 19.08.2022 no 19.08.2023
THU(PUKATOPOM COKETA.



finclude <sys/types.h>
#include <sys/socket.h>
int bind (int sockfd, const struct sockaddr *address, size t add len);

sockid - geckpunrop (aiina cokeTa, co3JaHHBIM C IIOMOIIBIO BEI30Ba socket():
address - ykazaTens Ha OOOOIIEHHYIO CTPYKTYpPY ajJipeca cokeTa, K KOTOpoil Ipe-
obpasyeTcsa cTpykTypa sockaddr in B cmyuae nmepegaun JaHHBIX Uepes CETh, s1ze t
add len - pazmep ykazaHHOII CTPYKTYpPEI aJgpeca COKera.

B cryuae ycmemHoro zaBeplieHns BeI30Ba bind() oH Bo3BpalmaeT 3HadeHUE
0. B ciyuae omuOku, HampuMep, €CIII COKET IS 3TOr0 aJpeca YKE CYIIECTBYET,
BEI30B bind() Bo3Bpamaer 3HadeHne -1. [lepemenHas errno OygeT UMeTh IPU 3TOM
3HaueHne EADDRINUSE.

Omnepalus CBI3LEIBAHIS BBINIOIHAETCS TOJIBLKO B IIpOorpaMMe CepBepa.

Bknwuenue npuema TCP-coedunenuil

Ilocne BBIIIOTHEHUS CRAZLIBAHUS C aApecOM U Ilepe] TEM, KaK KaKoi-I1do
KJIEHT CMOXKET IIOJKIIFOUUTLCS K CO3JJaHHOMY COKETY, CEpBep JOIKEH BKIFOUHTH
IPHEM COeQUHEHII IOCPEACTROM CIUCTEMHOI0 BhIz0BRa listen():

#include <sys/socket.h>

int listen (int sockid, int queue size).
sockfd - geckpunrop ¢aiina cokera, co3JaHHEIII C MNOMOIIBLIO BbIZOBa socket();
queue S1z€ - YICIO 3alIpOCOB Ha COEAUHEHUE C CePBEPOM, KOTOPEIE MOTYT CTOSTh
B OUepeu.

JlaHHas omepalus BRIIIOJIHSIETCS TOJILKO B IIpOrpaMMeE cepBepa.

IIpuem 3anpoca na ycmanoexky TCP-coedurenus

Korma cepBep moaydaeT oT KIHEHTa 2allpoc Ha COEANMHEHNIE, OH CO3aéT HO-
BBIII COKET Ul pabOThl ¢ HOBBIM COoeqUHEHHNEM. IIepBhIil )K€ COKET HCIIONL3YETCS
TOJILKO JJI1 YCTAaHOBKH COeQUHEeHNs. J[OIMOJHUTENbHBIN COKET /11 paboTHI C Co-

SIITHECHIIEM CO3Ja€TCsd IIPH IIOMOIIM BBEI3OBA HCCEpt():, IIPIHIMARKOIIICI'O OHCPCIHOC

COCANHCH R GerT noanvcan
SNEKTPOHHOW MOANMCHIO

Ceptucmkar:  2C0000043E9AB8BBY52205E7BAS500060000043E  Hinclude iS}’S/typES.h}

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

#include <sys/socket.h>
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int accept (int socktd, struct sockaddr *address, size t *add len);
sockid - geckpumnrop cokera, A1 KOTOPOIo BeJeTcs IIpueM coequHeHuin, address —
yKazaTellb Ha 0000MEHHYIO CTPYKTYPY aJpeca cokeTa ¢ nHpopMaIueil 0 KIUEHTE;,
TaK KaK CBS3b HCIOJBL3YET COEAUHEHUE apec KIINEHTA 3HaTh HE OOS3aTENILHO H
IOmycTHUMO 3ajaBaTh mnapameTp address smauenneM NULL; add len - pazmep
CTPYKTYPHI apeca, 3aJlaHHON nmapaMmeTpoM address, ecu 3HadeHUue address He
paBHO NULL.

Bosppamaemoe 3HaueHNE COOTBETCTBYET MACHTH(HKATOPY HOBOTO COKETa,
KOTOPHIIl Oy A€T NCIIOJIB30BAaTLCA I CBA3M. J[o TeX Iop, IoKa OT KJINEHTa HE IIO-
CTYIIIUI 3allpoCc Ha COEIHHEHHEe, IIPOIeCC, BHLIJABIINII CHCTEMHEIII  BHI-
30B accept() mepeBOANTCSA B COCTOSHIE 0K TaHIA.

JlaHHas onepanus BRIIIOJIHIETCS TOIBKO B IpOorpaMMeE CEpPBEpa.

Ilooknrwouenue knuenma

JI71s1 BEITIOJIHEHNS 3allpoca Ha MOJKIIFOUEHHE K CEPBEPHOMY IIPOIIECCY KIIN-

€HT HCIOJIb3YET CHUCTEMHBIN BEI3OB connect():

finclude <sys/types.h>

#include <sys/socket.h>

int connect (1nt csockid, const struct sockaddr *address, size t add len);

csockid - meckpunrtop ¢aiiyia cokeTa KINEHTA, CO3JaHHBIM C IOMOIIBIO BBIZO-
Ba socket(); address - ykazaTeneM Ha OOOOIIEHHYIO CTPYKTYpy agpeca COKeTa, K
KOTOpOIl mpeoOpasyercs cTpykTypa sockaddr in, B ciydae mepegaun JaHHBIX de-
pe3 ceThb, size t add len - pasmep ykazaHHOII CTPYKTYPHI aJpeca COKeTa.

B ciydae ycnenrHoro 3aBepliieHNs BhIzoBa connect() oH Bo3BpaIjaer 3Hade-
aue 0. B cinydyae omuOKH, CICTEMHBIN BEI30B connect() Bo3BpalaeT 3HaueHue -1, a
[IEpEMEeHHas errno WISHTUQULIPY €T OITNOKY .

JlaHHas onepanus BRIIIOIHIETCS TOIBLKO B IpOorpaMMe KIINEHTA.

Ilepecbiika 0anHbIX
g GRketeRZuta SOCK STREAM neckpuntopbl COKETOB, IMOJTyYESHHBIE

ANEKTPOHHOW NOAMUCHIO
Cepvibg@p BEPOMEETTOTPETEPROMIOBEIB0RBa accept() U KJIHMEHTOM €  IIOMOINBIO  BEI3O-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Ba socked(), MOryT HCIIONB30BaThLCA AJIS UTEHUS IWIN 3adUCH. J[JI1 3TOro MOTYT
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IICIIOJIL30BaTLC OOBIUHBIE BEIZOREI read() m write(), mubo crneluagbHbIe CHUCTEM-
HbI€ BEIZOBEI send() u recv(), IMO3BOJLIIONINE 3a4aBaTh JOMOJIHUTEILHBIE IIapaMeT-
pBI EPECLUIKI JaHHEIX 110 ceTH. CHHXpPOHMU3AIN JaHHBIX IpU paboTe ¢ COKeTOM
aHaJIOTMYHa IIepejade JaHHBEIX uepe3 IIPorpaMMHBII KaHal.
finclude <sys/types.h>
#include <sys/socket.h>
ssize trecv (int sockid, void *butfer, size t length, int flags);
ssize t send (int sockfd, const void *butfer, size t length, int
flags),

socid - JeckpunTop cokeTa, yepez KOTOPHIIl UMTarOTCS IJIN 3alMCHIBAIOTCS JaH-
Hele, buffer - Oydep, B KOTOPBII OHI IIOMENIAKOTCS UM OTKYa OTCHIIAIOTCS Uepe3s
cokeT;, length - pasmep Oydepa; flags - mone gONOIMHUTEILHBIX OMNIMI IIPH IIOJIY-
YSHUH WIN IIepegaue JaHHBIX.

B cIIyyae Y CIIEIMTHOTO YTEHI/3aIIICU CHCTEMHEBIE BEI30-
BEI send() 1 recv() BO3BpalllarOT YHCIO IPOUYUTAHHBIX/OTOCIAHHEIX OalT, win -1 B
CIydae OINMMOKHM, B CJIyda€ pazOpBaHHOIl CBI3u (KIHeHT pazopBain TCP-
coequHeHNe) BbIZ0B recv() (unm read()) BO3BpamjarOT HYJIEBOE 3HAUYCHHE, €CIIU
IpoIeCC MBITAETCS 3allcaTh JaHHBIE uepes’ pazopBaHHoe TCP-coeguHeHue IIo-
cpeacTBoM write() unn send(), To oH noydaeT curtan SIGPIPE, xoTopslil MOKHO
0OpaboTaThk, ecil mpeIy cMOTpeHa 00paboTKa JaHHOrO CUTHAala.

B crnyuae flags=0 BeI30BHI send() u recv() IMOTHOCTLIO aHAJIOTUYHBI CHCTEM-
HLEIM BeIZO0BaM read() u write().

BozMmoxHBEIE KOMONHAIIUSIMU KOHCTAHT ITapameTrpa flags cCTeMHOIro BBIZO-
Ba send():

- MSG PEEK - mporiecc MOXKET IpOCMaTPUBATh JIaHHBIE, HE "II0JIyUas’ UX,

- MSG OOB - o0pyHBIE JaHHBIE IIPOIYCKAIOTCS, IPOIeCC MPUHUMAET

TOJIbKO CPOYHLBIC JaHHBEIC, HAIIPHMCP, CHI'HAJI IIPCPBIBAHIIA,

- MRfEINAEALL - Bo3BpaT m3 BEI30Ba recv() IpOM30MAEeT TOJIBKO IOCTIe

SNEKTPOHHOW NOONUCHIO
Ceptndqiay W@QEQWMﬁSGﬂGDDJSE
Bnapeneu; ebayxoea TaTeAHa AnekcaHgpoBHa
BosmoxHBIE HGM6HHE’LL{HHMH KOHCTAHT IIdapPaMCTpP4d ﬂags CIICTCEMHOI'O BEI3O-
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Ba recv():



- MSG OOB - nepenatk cpounrle (out of band) maHHbIE;

- MSG DONTROUTE - npu nepegaue cooOIeHNs UTHOPUPYIOTCS Y CIIOBHS
MapIIpyTU3aLINI IIPOTOKOJIa O0JIe€ HU3KOro YpoBHA. OOBIUHO 3TO O3HAYAET, UTO
COOOIMEeHNe MOCKIJIAETCS M0 MPSIMOMY, a HE II0 caMOMy OBICTpOMY MapHIpPyTy (ca-
MBI OBICTPBIN MapIIpyT HE 00g3aTENILHO MPSMOIl I MOXKET 3aBHUCETH OT TEKYIIETO
pacIIpeIeICHIII Harpy 3K CETN).

JlaHHEIE OIl€pallil BHIIIOIHSIOTCS U B IIpOrpaMMe CEpBEpa M B IpOrpaMMe
KJINEHTA.

3axkpoimue TCP-coeduneHusn

3aKpBEIBAKOTCS COKETHhI TaK K€, KaK 1 OOBIYHBIE JAECKPUIITOPHI (hallJIOBOIO
BBOJA/BEIBOJa, - IIpH IIOMONIIH CHCTEMHOIO BEI30Ba close(). Jlma coke-
ta SOCK STREAM gapo rapaHTHPYET, UYTO BCE 3alllICAHHBIE B COKET JaHHBIE Oy-
Iy T IIepeJaHbl IPIHUIMAIOIIEMY IIPOIIECCY.

JlaHHEIE OIlepallli BHIIIOIHSIKOTCS U B IPOIpaMME CEpBEpa, U B IIpOrpaMMe

KJIIMCHTA.

BapuanTsl 3agaHuil K J1a0opaTopHOI1 padoTe

1. Omymsamusas DNS cepBepa. KimmeHT mogcoeguHsgeTcs K cepBepy, I[P korto-
poro xpaHuTtcsa B ¢aiine dns.url, m gemaer emy 3ampoc Ha IIOAKIFOUEHIE K CEpBEpPY
"Ums cepBepa". DNS-cepBep HMeET CINICOK, XpaHSIuiicad B (ailile 0 COOTBET-
CTBUI NMEH cepBepoB u [P-ampecoB. Ecnm B cmucke HET "UMEHU CEpBeEpa’, 3a-
[IPOIIIEHHOr0 KJIMEHTOM, TO cepBep DNS moakirodaeTcs MocIeJoBaTEILHO K IPY-
I'IM CE€pBepaM, XpaHiamumcs B ¢aivie dns.url, u .4 Eciu cepBep He HallAeH, KIII-
€HTY BO3BpaIlaeTCs COOTBETCTBYIOIIEE COOOIEHIUE.

2. Opranm3oBaTth 4yaT. K cepBepy IOAKIIFOUAROTCS KIIMEHTHI. lIpm moakitro-
YSHUH KJINEHTa CEPBEP CIIPAlIMBAET UM, OJ KOTOPBLIM KIMEHT OyJI€T U3BECTEH B
COCAMHCHIH, - RRBGRXPpaHuT IP-agpeca MOJAKIIOYaeMbIX KIIMEHTOB U HX HMEHa.

ANEKTPOHHOW NOONMCHLIO
CepmbI3C € 2C00 O OMEEHITDE KAMONOTOE KIIIICHTa  PACCBIIAIOTCI  OCTaJlbHEIM B BH-
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€HTaM TaKXK€ IPH BXOXKICHHU B CBA3b HOBOTO KJINMEHTA, I BBIXOJE KaKOI'O-JINOO
KJIINEHTA.

3. OpranmzoBaTh B3alMOJENCTBUE TUIIA KIIUEHT-CEpBEP. KIIMEHTHI ITOIKITIO-
JarOTCs K IIEPBOMY CEPBEPY U IIEPEJArOT 3allpoOC Ha IIOJIyUEHUE OIPEAEIIEHHOTO
daityna. Ecnm sToro dailza HET, cepBep IIOAKIIOYAETCSI KO BTOPOMY CEpPBEPY U
nmieT daiit TaMm. 3aTeM JIuO0 HaliieHHBIN (alll mepecklylaeTCs KIINEHTY, JTU00 BHI-
CBIJIAETCS COOOIEHNE, YTO TaKoro (aiiia HeT.

4. OpraHn3oBaTh B3aUMOJIEIICTBIE TUIIA KIINEHT-cepBep. KIIMEHT OTCHIIAET
CTpOKY cepBepy. CepBep OTCBUIAET JJaHHYIO CTPOKY Ha JpPYyrHe cepBepa, CIMICOK
KOTOPEIX XpaHUTCS B pailyie, a TaM yiKe OCYIEeCTRIISIETCS ITONCK (pallJIoB COJEp-
KaIIX JAHHYIO CTPOKY. Pe3ybTaThl ITOMCKA OTCHIJIAFOTCS KIIUEHTY .

5. OpraHmzoBaTh B3alMOJICIICTBIE THUIIA KJIIMEHT-cepBep. CepBEp IIPU IIO-
KIFOUEHNN K HEMY HOBOTO KJIMEHTAa BEICHLJIAET CIIUCOK IP-aapecoB yike IogKIIHO-
YEHHBIX KJIMEHTOB. A OCTalbHEIM KIIMEHTaM pacChIJIa€TCsd cooOmeHune B Buje IP-
aJpeca O TOM, UTO IOAKTFOUIUICS TaKOW-TO KJIMEHT.

6. OpraHuzoBaTh B3alMOJENCTBUE THUIIA KIIUEHT-CEpBEp. K cepBepy OHO-
BPEMEHHO MOJKET MNOJKIIFOUNTLCSA TOJIBKO OANH KJINEHT. OcCTallbHBIE KIINEHTHl 3a-
HOCSTCSI B OoU€pelb, I UM BBICBIJIAETCS COOOIIeHNne 00 OKUAAaHUI OCBOOOKICHILI
cEpBepa.

7. Opraamn3oBaTh B3alIMOJENICTBUE TUIIA KIINEHT-CEPBEP. KIIMEHT mpn BXOJE
B CBS3b C CEPBEPOM JIOJDKEH BBECTH MapoJib. PaspelieHo clenaTth TPU IIOIBITKU.
Ecnu naposbk HE BepeH, cepBEp JAOIIKEH OJIoknupoBaThk [P-ajpec knneHTa Ha 5 MuU-
HYT.

8. Ceprep, MoAenupyromuil padoty npumutunBHoili CYBJl, XpaHUT eauH-
CTBEHHYIO TaOIMITy B OIepaTUBHON ITaMATU. KJIMeHTHl MOJKITFOYArOTCS K CEPBEPY,
YTOOKI OJIYYUTEL IMOAPOOHYIO0 HH(GOPMAIIIIO 00 XpaHIIIXCcs B TaOIUIle 00bEKTaX.
JUIss 5TOT0 KIIMEHTHI IIEPECHIIAIOT CEPBEPY CTPOKY, SABILIIOIIYIOCS YHUKAIILHBIM
KITFOYOM, KOTOR R, QAHO3HAUHO XapaKTepH3yeT KaKon-mnd0 OOBEKT, XpaHsIuiics

ANEKTPOHHOW NOAMUCHIO
CepvbBaT ABIPINEE D EPBEPE TP Worabniie 0OBLEKT ¢ TAKIM KJIFOYOM I BO3BpalaeT KIIH-
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€HTY IIOJIHYIO MH(pOpMAIUIO 00 00bekTe, Mo coodiaeT 00 OTCYTCTBUI UCKOMO-
ro oOBLEKTa.

8. OpraHuzoBaTh B3aMOJEIICTBUE TUIlAa KINEHT-CEpBEP. KIIUEHT JenaeT 3a-
[IPOC CEPBEPY Ha BHINOJIHEHHE KaKO-JINMO0 KoMaHALI. CEepBEP BBIIIOJIHIET 3TY KO-
MaH/]Iy 1 BO3BpalllaeT pe3yJIbTaThl KJIMEHTY.

9. Opranm3oBaTh B3alMO/ICIICTBIE TUIIA KJIMEHT-CEPBEP. KIIMEHT JeaeT 3a-
[IPpOC CEpBepy O Mepejaue QaliyioB ¢ OIpeeICHHEIM pacIIupeHHeM I3 YKa3aHHOU
nupektopunl. CepBep CKaHUPYET YKa3aHHYIO JUPEKTOPUIO U OTIIPABIIIET KIINEHTY
CIIHCOK (PailJIOB, YORIETBOPSIOMIIX 3aMIPOCY.

KoHTpOJILHEIE BOIIPOCHI

1. Kakora cTpykTtypa [P-aapeca?

2. Kax momecTuTh 1 m3BiIeYs [P-azgpec 13 cTpyKTypHl cOKeTa?

3. B uem paznuna mexay moaensamu TCP-coequHeHns n genrtarpaMm?

4. KaxoBbl OCHOBHBIE IIIAard MEXKIIPOIECCHOTO B3aUMOJENCTBUSI B MOJEIU
TCP-coeguneHmnsa?

5. KakoBBEl OCHOBHHEIE€ INTaru MEXKIPOIIECCHOIO B3aUMOJECIICTBUSA B MOJEIIN
JenTarpamMm?

6. Kak 3aHecTu B cCTpyKTYypy cokera IP-agpec cBoero koMmnerorepa?

7. Kakum oOpazom mzrinedb HH(GOPMAIHIO O KIINMEHTE II0CJIE YCTaHOBKU
TCP-coeguneHmnsa?

8. KakoBa pCaKlIlAd CUMCTCMHEBIX BBEIZOBOB IIOCLHIJIKH M IIPHCMa CDD6H_[EHHﬁ B

Moienu TCP-coequHeHus Ipu pa3pbiBE CBIA3MN?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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MWUHHUCTEPCTBO HAYKHM U BEICHIEI'O OBPA3OBAHUA PO
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIEHOE
YUPEXJIEHHWUE BEICIHIEI'O OBPA3OBAHNA
«CEBEPO-KABKA3CKUH (DE,[[EPAHBHBIH YHUBEPCHUTET»
[Iaruropckuit HHCTHTYT ((roman) CKOY

MeToandyecKkue yKasaHus

10 OpTaHU3AIIN CAMOCTOSATEIILHOII pabOTEI CTYACHTORB
10 JJUCITUILIINHE
«¥YnpapJieHne HHPOPMANHOHHBIMH PECYPCAMH 00padOTKH II(PPOBOro KOHT EHTA))
Ju1d HarrpaBiieHn 11oAroToBkH 09.03.02 MudopmaumoHHbIe cUCTEMBI U
TE€XHOJI0T UH
HaIIpaBJICHHOCTE (IIpo dik) HHdpopMainoHHbIE CHCTEMbI H TEXHOJI0THH
00padoTKH LN(PPOBOro KOHTEHTA
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BBEJIEHIE

YruparneHne HHGOPMAIIUOHHBEIMU pecypcaMu  o0paboTKN  IU(POBOro
KOHTE€HTa — JUCIUIUINHA, HN3yYarollas OCHOBHBIE MPUHIIUIIEI OpraHM3aliid U
METOABI  VIIpaBJIEHNS allllapaTHBIMH M IIPOrpaMMHBIMU  CPEACTBAMH B
BEIUNCINTENLHEIX MamunHax (BM) m cuctemax (BC). B pesymnbraTe H3ydeHN:
Kypca CTYJEHTHl JOJDKHBI XOPOIIO OPHUEHTHPOBATHCSA B IPUHIIUIIAX IIOCTPOECHUS
copeMeHHRIX BM u BC, apXHUTEeKTYpHBIX pelIeHIdIX, HallpaBJIEHHBEIX Ha
[IOBBIIIEHIE  IIPOM3BOJUTENILHOCTH  BBIUNUCIHTEIBLHBEIX ~ MAalINH,  OOJIACTIX
[IPUMEHEeHII MaIllllH U CHCTEM C Pa3JIMUYHON apXUTEKTYpOoll U HaIpaBIIEHIAX HX
pa3BUTIH.

Ilenu oucuunnumbl:

- 03HaKOMJIEHHE CTYJI€HTOB C OCHOBHLIMHM IPHHIIUIIAMHI OpraHH3alliu
afnmapaTHOro odecrnedueHuss OBM u cucteM, IpUHIUNAME paOoTHl Iepudep MITHBIX
YCTPOICTB U UX B3aNMOJEICTBUSA B COCTABE CUCTEMEIL.

- IIOATOTOBKAa CIEIUAJIIICTa C COBPEMEHHBEIMHI 3HAHISIMH 00 3JIEKTPOHHO-
BLIUICIINTEILHBIX MallllHAaX, BEICOKOH KBaTN(UKAIIII C HIIMPOKUM TEOPETUUECKIM
KpyTro30pOM, CIIOCOOHEIM OCBalBaTh HOBOE B HayKe U TEXHUKE.

3agagyaMil OUCIHUIIINHBEL « YIIpaBI€HHE HHQPOPMAIMOHHEIMII pecypcaMu
00paboTKN HUPPOROTO KOHTEHTAaY SIBJISTEOTCS:

1) dopmuporaHne KOMILIEKCA 3HAHUII, YMEHUII I HABBIKOB, CBI3aHHBIX C
IPpUMEHEHIIEM CPEJCTB COBPEMEHHOI BBIUNCIUTEILHON TEXHUKHU, HEOOXOAUMBIX
JUIS IPaBWILHOI'O MCIOJIL30BAHUS AJIEKTPOHHO-BREIUNCIIUTEIbHBIX MAaIINH U HX
MO /A€ HU3 LI,

2) bopmupoBaHue Habopa oOIenpodeccuoHaIbHEIX 1 Ipo(ecCHoHaIbHBIX

KOMIIETEHITIII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Codepicanue OUCUUNTIUHDI

I. OcHoBHble noOHAMUA Meopul ONepayuUoHHbLIX cucmem. OIIpeAeIICHIe
ONEpal[IOHHON CHCTEMEL, 3aJ1aul 1 (PYHKIINN OIIEPAIlMOHHOI CHUCTEMEBI, ITOKOJICHII
omepalMOHHEIX CUCTEM, KIacCH (KA.

2. llouamue evryucmumensvHo20 npoyecca i pecypca. MpolecCc U IOTOKU,
pecypchl U HUX KilacCU(pHUKAINL, COCTOSHHE IIOTOKAa, pealm3aius ITOHSATHAI
[IOCJIEIOBATEIILHOT'O IIpoIlecca B TEOPUU OIEPAI[MOHHBIX CHCTEM, OIINCaTelb
IIpollecca; [IOCJIEOBATEIILHOE BLITIOJTHEHIIE IIPOTPaMM; MEXAHU3 MBI
[IOCJIEIOBATEIILHOT'O BLITIOJTHEHII.

3. Ilpepviganua: MexaHN3M OOpaOOTKM NpepLIBAHUIN, TUIILI IpepbIBAaHUIL,
MacKHUpOBaHUE IIpephlBaHUil, 00paboTka IpepEIBaHNII B MYJILTHUIIPOIPAMMHOII
CICTEME.

4.  Vnpaeneunue 3aocauamu u namamoro. TOACUCTEMA  YIIPaBICHUA
[polleccaMi M IIOTOKaMM, OpraHm3alysd I[IapajUieJIbHO B3alMO/JIENCTBYIOIIX

IIPOLOECCOB, YIIPABJIICHHIC IIAMATBEO

1. OPT AHIBAIINOHHO-METO/IMYECKME PEKOMEHIAILIIIN 11O
OCBOEHIMIO JINCILI LINMHBI

CaMmocTosATeNbHAs paboTa CTYACHTOB SBISETCS BaXHEUIIHM YCIOBHUEM
dopMupoBaHNS HayyHOro crocoba Imo3HaHusa OHa IPOBOAUTCSA HaKaHYHE
KaXKJOr0 JIEKIIMOHHOIO M J1a0OpaTOPHOTO 3aHATHSA U HU3YYCHHE TEOPETHUECKOTO
MaTepunana, NPUBESACHHOTO B IpaKTHUECKOM padoTe, a TakKe BEIIIOIHEHI
MHNBUY alIbHOTO 3aJ[aHUA.

[loAroTOBNIEHHBIII MaTE€pHall, IPaKTHUECKOEe 3aJaHne O(OPMILIIOTCSI B
KOHCIIEKTE.

CamocrogareibHele 3aHATUA (C3) SBISIOTCA OJHOII M3 aKTHUBHBIX (DOPM
OOyUeHI.

CaMocTodgTrelIbHbBIE 3aHSATHA 10 MUCIUILINHE " YIIpaBieHUe

TH Op MO REREMILPEs Y pcaMu 00paboTKN MII(GPOBOro KOHTEHTA" NMEIOT HEJThIO:

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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- 3aKpeNNUTh U YIUIyOUTh 3HAHN, IIOJIYUE€HHLIE CTYAEHTAMU Ha JICKIIIX H B
IPOIECCE BHIMOJIHEHH JJaADOpaTOPHBIX padoT;

- chopMUpPOBRaTh IIPaKTHUECKIE HABLIKH YIIPaRIeHUS pecypcamu OBM.

CaMOCTOSTENbHBIE 3aHATU IIPOBOJSATCS B JIaDOpaTOPUSIX, 000pYI0BaHHEIX
COBPEMEHHBEIMH CPEeJCTBAMU BBIUNCIINTEILHON TEXHUKNU 1 BO3MOKHOCTBIO BEIX0O/1a

B cEThL Internet, B Oudnnorexe.

2. METOJANYECKHNE YKA3ZAHUA 110 BB ITOJIHEHNTO
CAMOCTOSTEJILHOI PABOTHI CTYJIEHTOB

MeTtoguueckue yKa3aHus JOJKHLI BKJIIOYATE CIIeOYIONIUe pa3aesbl:

- I[€JIb PaOOTHI;

- 3aJlaHne, KOTOpO€ JOJIKHO OBITH BBINOJIHEHO CTYJEHTOM B pe3yiIbTaTe
IIPOBEACHIS CaMOCTOSITENLHO paboTHI,

- BapMaHTLI NHIUBUJIY aJlbHBIX 3aJaHUil;

- OCHOBHBIE€ TE€OpeTHUecKHe IIOJIOXKEHIS, HeoOXONMbIe IS BLIIIOJIHEHIS
3aJlaHIs, OHI JOJIKHEI OBITH KPaTKHIMHU I COJEpPIKaTh CCEHIJIKI Ha JINTEPaTypy, B
KOTOPOIl 3TH IIOJIOKEHHS M3I0XKEHHI B 00beMe, JOCTATOUHOM /I BBIIOJIHEHIUS
CaMOCTOSTEILHOII paboTHI,

- STambl BBINOJHEHUS 3aJJaHis ¢  yKazaHHEM KOHKPETHBIX CpPOKOB
BBEIITOJTHEHIS KaXKOI0 13 3TAIIOB 1 BCETO 3aJJaHUS B I[EJIOM,

- TpeboBaunmsga k odopmiueHmo rpaduyeckoii M TEKCTOBOII UYacTH
CaMOCTOSTENLHOI paboTHI;

- OpUMEp BHIIOJHEHHS OJHOIO U3 BapHAHTOB 3afaHusI 1 0OQGOpMIICHIS
OTUeTa,

- 61’16HI’ID1"138,(1)HT-IECHHE CIIIMCOK IHCIIOJIB30BAHHEBIX MCTOYHIIKOB.

3. COJEP’KAHIE CAMOCTOSATEJIHLHOI PABOTHI

AOKYMEHT MNOANMCAH

3.1 CantOGEOERbH0e uzyuenue mem neKuuoHH o020 Kypca
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060080043E
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1. MeTobl ko gupOoBaHNI NHPOPMAITULL.
2. JIBOMUHO-IECATUUHBIN KOJI.

3. llomMexozamuieHHoe KOAUPOBaHIIE.
4. L{luknmieckne Koul.

5. [{uknmaeckue N30LEITOUHBIE KOIBI.

6. Koxg XemMmMmuHra.

7. L[HKHH‘-IECHHE 30LITOYHEIE KO/BI

Pasoen 3. ¥YnpaeneHue 10KalbHbIMU pecypcamil

1. CucremHas 1aTa, €€ Ha3HAUEHNUE, OCHOBHBIE »JJIEMEHTHl M UX
B3aIMOJIENICTBIE B CICTEME.

2. CucTeMHasl MarucTpallb.

3. OCHOBHBIE CTaHJIapPThl CUCTEMHBIX MarucTpaeil (IIuH ).

4. bydepuzanus mmnH.

5. YmpaBieHNe CUCTEMHON MarucTpalblo.

6. AfanTepsl BHEIIHIX YCTPONCTR (IIJIaTEl pacIIIpPEHNS).

7. JIluckoBas maMsITh.

8. 3BYKOBBLIE KapTHI.

9. MoOHUTOpHI.

10. Buneokaprhl.

3.2 Konnokeuym

KomnokBuymM — 3T0 (opMa IIpOBEpKU U OLIEHUBAHHS 3HAHHI ydaluxcs B
cucteMe o00Opaz0BaHMUS U IIpeAcTaBIgeT coOOM MHNHH-3K3aMeH, IIPOBOJUMEII B
cepeqUHe ceMeCcTpa I UMEIOINIl 1[e/IbI0 YMEHLIINTL CIICOK TE€M, BHIHOCHMEIX Ha
midepeHITIPOBAHHEIN 3a4eT UIN SK3aMEH.

KomnokBuyM kak ofgHa 3 (OpM CaMOCTOSTEIbHOII pabOTHI pemiaeT

CIIEIYIOIIIE 3a[aull:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOArNMCLIO

Coprncmar: 200000 MROBERER M, KOHTRQIR: 3HAHUI, IOJIYYECHHEIX CTYJCHTAMH II0 M3YydaeMOIl

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TeMeE;
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- pacmiupeHue IIpoOIeMaTHKU B paMKaxX JONOJIHHUTEIbHBIX BOIPOCOB IIO
TaHHOU TeMe;

- yroyOleHne 3HaHHIl IOpH IIOMOINMU JOIIONIHUTEILHBIX MAaTepHaJIOB IIpHU
[IOATOTOBKE K 3aHSTULO,

-CTYJI€HTHI JJOJDKHBI IIPOJIEMOHCTPUPOBATh Y MEHIS paboTaTh C pazINUHBEIMUI
BIIJaMI JINTEPATy PHLIX NCTOUHUKOB,

- (opMHUpOBaHNE HABBIKOB KOJIJIEKTHBHOIO OOCYXAeHUS (IOJAep KIBaTh
IUaJIoT B MUKPOTPYIIIax, HaxX0UTh KOMIIPOMUICCHOE PEIICHUE I T. 1. ).

KoanokBuyM MOKET MNOpPOBOJUTBCS B OABYX ((opMax — YCTHOH U
IIIICEMEHHOI.

IIppm nOpoBeAeHUN KOJUIOKBUYMa B YCTHOII (opMe OTBEThl CTYJEHTORB
OIEHHBAIOTCA II0 TPaJAUIMOHHON MmKane («HEeYJOBIETBOPUTEIILHO» — «OTJINUHO )
10 OumieraM, KOTOpBI€ MOIYT COAEpKaTh KaK TEOPETHUECKHNE BOIPOCEHL, TakK W
[IpakTUUecKkne 3aJaHmd. Ha KOJIJIOKBUYM pEeKOMEHIYeTCs BHIHOCUTH JININIL YacCThb
TeOpeTHYeCcKoro Matepuasna. IloyueHHas mo uroraM ero cJadil OIl€HKa BINUSET Ha
UTOTCOBYEO IO JUCITUIUINHE.

KommokBuyM B HNHCBMEHHOII (opMe TakikKe MNPOBOJUTCS IIO Omiaeram, B
KOTOPBEII MOIYT OBITH BKJIFOUEHEI TEOPETHUECKIE BOMIPOCHI, IIPEJIoJIararoline
KOPOTKHNII OTBET, a TaK)K€E IIpaKTUUECKIE 3aJaHI.

Kpurepusmu olleHKH 3HaHUN CTYJEHTOB Ha KOJIJIOKBUY Me SIBJIIFOTCS:

Ouenka «omauuHo» MOXKeT OBITh BEICTaBJIEHA, €CJIIU  CTYAEHT
JIEMOHCTPHUPYET INIyOOKOE€ U IPOYHOE YCBOCHHE IIPOrpaMMHOI0 MaTepuana, JaeT
[IOJIHLIE, IIOCJIeJOBATEIIbLHEIE I'PAMOTHBIE U JIOTHYECKHN H3JlaraeéMbl€ OTBETHI IIPU
BION3MEHECHHIN 3aJaHUs, CBOOOJHO CIPABISICTCS C IIOCTABIEHHBEIMH 3aJadaMI U
IPaBIJILHO IPUMEHSET 3HAaHUS MarepHajla, YEeTKO OOOCHOBHIBAET IPUHIATHIE
pelIeHNs, BJIAJAEET PA3HOCTOPOHHUMMU HAaBBIKAMH U I[IpUEMaMH BEIIIOJIHEHUS
IpaKTUYIECKIX padoT.

O%EM&TWW”” [0 HUTOTaM CcJayl KOJUIOKBUyMa CTYJEHT MOXKET

BNEKTPOHHOW MOAMUCHIO
CepTudTIy: TEEACCITFTIOKASBIBAET XOpOoIIee 3HaHHE IIporpaMMHOI0O MaTepliala,

Bnaneneu: ebayxoea TaTeAHa AnekcaHgpoBHa

I'PaMOTHO HM3JIaracT 6&3 CYIICCTBCHHBIX HETOUYHOCTEII B OTBET Ha IIOCTAaBJICHHLIII
Nencteutened: ¢ 19.08.2022 no 19.08.2023



BOIIPOC, MPaBIJILHO IIPHUMEHIET TEOpEeTUUECKNEe 3HAHUS, BIaJieeT HeOOXOAUMBIMHU
HaBBEIKAMH IIPH BLIITOITHEHNN NpaKTHUECKUX 3ajaq.

Ouenka «y0061emeopumenbHo) MOKET OBITh BBEICTABJICHA, €CJIM CTYACHT
[I0Ka3al yJORIECTBOPUTEIILHBEI YPOBEHbL YCBOEHHSI OCHOBHOIO MaTepuia,
JOIyCKAa€T HETOUHOCTH IIPH OTBETE Ha IIOCTABJICHHBLIE BOIPOCHI U B OTBETE
IPUCYTCTBYIOT  HEOOCTAaTOYHO  MpaBIJIbHBEIE  (QOPMYIHNPOBKHU,  HapyMIaeT
[IOCIIEJOBATEIILHOCTE B M3JI0KEHHM I[IPOrpaMMHOIO MaTepuana, HCHLITEIBAET
3aTPYAHEHUS B BHIIOJIHEHUH NPAKTUUYECKUX 3aJJaHIIl

Ouenka «Heydos/lem8opumenbHo» 10 UTOraM CcJadl KOJUIOKBHYMa
BLICTABIISIETCS, €CJIN CTYJEHT JEMOHCTPHUPYET IOJIHOE HE 3HaHHEe IIPOorpaMMHOTIO
MaTepuana, JOINYyCKaeT IIPU OTBETE Ha BOIPOC U BBINOJIHEHHU IIPaKTHUECKIX
3aJIaHNI TPpyOBI€ OIMMUOKU.

KomnokBuyM 1o  AUCHMINUINHE — «YIpaBieHHe  HHAOPMAIIOHHBEIMU
pecypcamMu 00paboTkn IHM(POBOro KOHTEHTa» BKIIOYaeT B cedd BOIPOCH
pa3JIelIoB « YIIpaBIE€HUE pecypcaMU OIIEePaIrMOHHBIX CUCTEM» U

« Y TIpaBJIeHHIE JTOKalIbHEIMU pecypcaMm» IPOBOAUTCSA B (OpME YCTHOT'O OIIpoca.

IIpumeprboie 80npocsl K KONLOKBUYMY

ok

. @aitnnoBas cucrteMa. 1lonsarue, BUabl, CTpyKTypa.

. 3arpy304HBLIN CEKTOP.

. Jlornmgeckas CTpyKTypa KECTKOI'O JUCKA.

. CTpyKTypa 3arpy304HOIO CEKTOpa ITIaBHOI'O pazeria.
DarntoBad cucrema FA'T.

. OcobeHHOCTH U CTPYKTYpa aiinoroii cucteMel FAT.

Bumer FAT.

. KopHeroil kaTa’or.

=R TS e LY. T "SR VS B N

. Tabnuiia pasmenienns ¢Gailios.

10, ¥ - JauHHBe HMeHa (DAiiIoB.

ANEKTPOHHOW NOAMUCHIO
Cepruduar:  2c00pQo4 D 1O RIPE(FATITIROT e IcTEMEL FAT.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

12. OC Windows. Mcropus, OCHOBHEIE OCOOSHHOCTH,
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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13. OC Unix. HcTtopus, ocHOBHEIE 0COOCHHOCTH, (ailyloBRIE

CHCTCMEI, BBC/CHIIC B 0e30IIaCHOCTE DHﬂpaL[HDHHDﬁ CHCTCMEI.

4. 1IJTAH-1 PA®HNK BbIT1IOJIHEHIA CPC

No dopma caMoCTOATEeNHLHOII pabOTHI Cpok ee cAauu
No
10 UTOTaM
MuauBny anbHOe cobeceloBaHIE M3YUYEHU
10 pe3yJbTaTaM COOTBETCTRBYIOIIET
] CaMOCTOSTEIILHOI'O N3YUEHUS O pazjena
TEM JIEKITIOHHOTO
JIEKITUI Kypca
10 UTOTaM
2 KosuiokBuym 3YUEHU
paszenoB 2 1 3

5. OPTAHIT3BAITIIAA KOHTPO.JISA 3HAHII CTY/IEHTOB

5.1. @opmbl KOHMPOJIA 3HAHUU CHY0EeHMO08

Koutpons u oOIl€eHKa 3HaHNIl, YMEHUII U HaBBIKOB CTYIEHTOB
OCYIIECTRIISIETCS Ha MPaKTHUECKUX 3aHATUSAX U IPH NOATOTOBKE K cjaue 3aueTa. B
X0JIe KOHTPOJII 3HAHUII IIpelojilaBaTelb OIEHHMBA€T IOHHMAHHE CTYICHTOM
coJlepiKaHNd QUCIUIUINHEL « YIIpaBleHHe HHQPOPMAIMOHHBIMU pecypcaMu
obpaboTknm  1IMPPOBOr0  KOHTEHTa», €ro  CIOCOOHOCTH  MCIIOJIL30BATh
Ip NOIIKEHHBIE METOABI A1 PEIISHIS HayUHBIX U IIPaKTHUECKIX 3a/ad.

Koutponk 3HaHUII CTYA€HTOB MOJXKET OCYII[ECTBIIATHLCI B CIEAYIOIIUX
dopmax:

- TEKY I[N KOHTPOJIb 3HAHUII,

- UTOTOBBIN KOHTPOJIb 3HAHUIIL

Texymuil KOHTPOJb 3HAHUII CTYJI€HTOB UMEET IEJIBIO:

- JaTh OIIEHKY padOTBEl KaXXJOTO CTYJEHTa II0 YCBOSGHIIO UM Yy4eOHOIO

MaTepUHgroRkbA B RCLBEIOCTaTKI B €r0 IIOATOTOBKE U 0Ka3aTh IPAKTHUECKYIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

BrasenqfO MOTHECB HYY O PPaHEeHII 1

Neitcrenrener ¢ 19 59 SEEQBHBIMIEL (DOpMaMM TEKYIIIET0 KOHTPOJII 3HAHUIL CTY[E€HTOB SIBIISFOTCS:

- YCTHBII KOHTPOJILHBIN OIIPOC;,



- IICbEMEHHBIN KOHTPOJILHEIN ONUIT-0IIpoc;,

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa
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- 3aIuTa 1adbopaToOpHLIX padoT;

- IpOBepKa KOHCIEKTOB JICKI[HIIL

YCTHBEII KOHTPOIBHEIM OIPOC CTYACHTOR IIPOBOAUTCS Ha JEKIUIX U
NpakTHUECKNX 3aHATILIX. [lo ero pesynbTraTaM IIpenojaBaTell OIEHHUBAET
KadeCTRBO IIOATOTOBKU CTYASHTA K 3aHITHIO.

[I1ncEMeHHBIN KOHTPOJBLHEBIN OIUIT-ONpPOC CTYACHTOR MPOBOJUTCS B TECUCHIE
9T MUHYT Ha J1aOOpaTOPHBIX 3aHATHSIX IIYTEM IIICHMEHHOI'O OTBeTa MX Ha IISTh
BOIIPOCOB, 3aJaHHEIX IIpelogaBaTesieM. Pe3ynbTaThl €ro NpoBeAEHIS OTMEUAIOTCS
B kypHane. Ha abopaTOpHBIX 3aHATUSAX 3HAHMS U IIPAKTUYECKIE HABLIKH
CTYJIEHTOB OIIGHHUBarOTCS 10 S-OammbHoil cucreme. IlodydeHHBIE OIlEHKH
BLICTABJISICTCS B XKypHAaIE.

IIpu »ToM Ans1 oleHKH CchOPMHPOBAHHBEIX Yy CTYAEHTOB KOMIIETEHI[UII
IICTIONB3YVIOTCS CIIEAYIONIIE KPUTEPUU:

OuyeHka «OMJIUYHO» BBICTABIIETCS CTYJCHTY, €CJIH TEOPETUUECKOE
coJepkaHIE Kypca OCBOEHO IIOJHOCTHIO, ©Oe3 MpoOesioB, HCUEpIIblBaoIIe,
[I0CJIEOBATEILHO, YETKO I JIOTHUECKU CTPOIIHO mH3jIaraeT MaTepuall, CBOOOIHO
CIpaRIISIETCS C 3ajladyaMy, BOIpocaMH M JAPYTUMH BHAAMU IIPIMEHEHNSI 3HaHUII,
IICIIONL3YET B OTBETE JIOIIOIHUTENBLHBIA MaTepual Bce IpeIyCcMOTpPEHHBIE
IpOrpaMMOl 3aJaHNsd BBIIIOJIHEHEI, KAaUeCTBO MX BEIMOJIHEHUS OI€HEHO UYMICIOM
OamoB, OMM3KUM K MaKCHUMalbHOMY, aHAJIM3UPYET IIOIyUSHHBIE pPe3yJILbTaTHhI;
IPOSIRIISIET CAMOCTOSTEILHOCTE IIPH BLEIIIOJIHEHIN 3aJa il

OueHKka «Xopouio» BBICTABISETCS CTYJEHTY, €CIH TEOpEeTHUYECKOE
coJep’kaHNE Kypca OCBOEHO IIOJIHOCTBIEO, HEOOXOAUMEIE IIpaKTHUYECKIe
KOMIIETEHIIUII B OCHOBHOM C(OPMUPOBAHEI, BCE IIPeayCMOTPEHHEIE IIPOrpaMMOil
oOyueHnsa yueOHbIe 3aJaHNs BBIIIOJHEHEI, KaueCTBO MX BBINOJIHEHUS JOCTATOUHO
BeIcOKOE. CTyJIeHT TBEPJO 3HaeT MaTepuall, TPaMOTHO U MO CYIIECTBY M3JIaraeT
€ro, He JIOIyCKasl CYI[€CTBEHHLIX HETOUHOCTEN B OTBETE Ha BOIIPOC.

OUglka T nofHOQ6/1emeopumeslbHo»  BLICTABILIETCA  CTYJIEHTY,  €CIH

BNEKTPOHHOW MOAMUCHIO
CepmOPEO PETHUSCRO  COgEPIKAHIE KypCca OCBOCHO YaCTH4YHO, HO HpDﬁEJ’[bI HC HOCAT

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CYIIIECTBEHHOTO XapaKTepa, OONBIMMHCTBO MPeIyCMOTPEHHBIX IpOIrpaMMOI
Nencteutened: ¢ 19.08.2022 no 19.08.2023



3aJlaHUI BBEIIIOJIHEHO, HO B HHX HMMEIOTCS OIIMOKH, IIPH OTBETE Ha IIOCTABICHHKII
BOIIPOC  CTYJEHT  JOIIyCKaeT HETOYHOCTH, HeIOCTaTOYHO  IIPaBIUILHEIE
GOopMYyINPOBKU, HAOIIOMAIOTCS HApyIIEHUS JIOTHUECKOIl ITOCIIeJOBAaTEIIHLHOCTH B
M3JI0KEHNH IIPOTPaMMHOI0 MaTepHaa.

OueHnka «Hey008/1emeopumelbHo) BBEICTABILIETCSA CTYJAEHTY, €CJIH OH He
3HACT 3HAUYUTEIILHON YacTU IIPOTrpPaMMHOTIO MaTepuala, JOIIYCKAaEeT CYIECTBEHHLIE
OIMHNOKM, HEYBEPEHHO, C OONBIINMU 3aTPyJHEHHSIMH BHIIIOIHAET IIPaKTHUECKHE
pabOTEI, HEOOXOAUMEIE IIpaKTHUECKHEe KOMIIETEHIIUN He CQGOPMUPOBAHHI,
OONLIIMHCTBO IIPEIYCMOTPEHHEIX IIpOrpaMMoil oOyueHmns y4ueOHBIX 3aJaHUIl HE
BLITIOJTHEHO, Kade€CTBO X BBIINOJHEHHS OIIEHEHO YHCJIOM OalloB, OJNM3KUM K
MITHIMAaJILHOMY.

MakcuMabHO  BO3MOXHBIN — Oajur  3a  BeChb  TEKYIUH  KOHTPOJb
yCTaHaBINBaeTCd paBHBIM S55. Texyllee KOHTPOJILHOE MEPOIIPUATUE CUUTAETCS
CIaHHBIM, €CJI CTYJEHT IOJIY4IUI 3a Hero He MeHee 60% OT yCTaHOBJICHHOT'O JJLA
STOTO KOHTPOJII MaKCHMalbHOTO Oajuta. PeNTHHroBwIN Oaiyl, BBICTaBIISEMBII
CTYIEHTY 3a TEKYVIee KOHTPOIILHOE MEPOIPUATHE, CIOaHHOE CTYIEHTOM B

YCTAaHOBJIICHHBIE TIpa(dUKOM KOHTPOJIbHBIX MEPONPUATUIl CPOKH, ONpPEJe/ISIeTCs

CIIEQYIOIMIM 00pazoM:

YPOBEHH BEITIOJIHEHH S PeliTiHroBeIi 6am (B % OT MaKCHMAIIbHOIO
KOHTPOJIbHOI'O 3aaHHS Oara

3a KOHTPOJIbHOE 33 aHIe)
OTIHYHBIH 100
XOPOIIHH 80
Y IOBIETBOPHT €JILHBIHI 60
HeyaoBIeTBOPHUT EIIBHBIIN 0

HprI IIPOBCPKEC KOHCIICKTOB HEHL[Hﬁ HACTCHA dHAJIII3 Ka4UcCTB4 X BCECHIIA.
OTMeYdaroTcs AOIIYIIICHHBIC GH_IHESKH:, B PCLHCH3MHN IIPCIIOAABATCIIA OILCHHBACTCA
Ka"dCCTBO KOHCIICKTHPOBAHIIA }"T-IE6HD1"D MaTcCpHalia, AdrOTCA PCKOMCHIAIIIM IIO

VIIVHIICHITKO KaHCCTBd KOHCIICKTHPOBAHITA JICKINIOHHOI'O MAaTCpPHdJIa.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprucbuar:  2C0000043E9ABEBSS2208 TORPERGNIEH A LIMU 110 MOATOTOBKE K 3a4eTy

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HD,[[FDTDEHEL K 3a4CTyY HAHUINHACTCA C Ha4alla HN3YVHCHMA ANCIIHILIITHBIL. I[.]IH
ITIOJIVHCHIIA 3a4CTa HEDE‘!XD,[[HMD IIOCCIIATE BCC JICKIIITIT I H&ﬁDpHTDpHBIE 3aHATIIA,

d TaK ¥}C IIPCJOCTAaBHTE OTHCTEI O BEIIIOJIHCHIII HHﬁDpHTDpHﬁI}{ pEI.6DT.

6. PEKOMEH/IAIIII 110 PABOTE C JIUTEPATYPOI1 U
NCTOYHNKAMMNA

6.1. PekomeHoauuu cmyodeHmam no op2aHu3ayuu padomvl C aumepamypoi u
UCMOYHUKAMU

HzydueHne nuTepaTypbl U HCTOYHHKOB HEOOXOAMMO HAadMHATH C IIPOYUTEHUS
COOTBETCTBYIONIUX IJIaB YUeOHBIX M3JaHHI, YUEOHEIX IIOCOOMI IUIHM JINTEpaTYyPHI,
PEKOMEHJOBAaHHOI B KadyeCTBE OCHOBHOI WM JOIOJIHUTEIILHOI I10 JUCIIUILINHE
«YrpapneHne NHQGOPMAIMOHHEIMU pecypcaMil 0OpadoTKN IM(PPOBOTO KOHTECHTA,
KOTOPBIE IIPSIMO NI KOCBEHHO OTHOCSITCS K M3y4aeMOll TEME.

H3yuas nmurepaTypy U UCTOUHUKU, CTYAECHTY PEKOMEH]Y €TCS BeCTU KpaTKUil
KOHCIIEKT. OHAKO HE CJIEJyEeT MEPENNCLIBATL BCE COJIEPKAHNE N3YyUaeMOIl TEMEI,
HYKHO BBIIICBLIBATL JINIIL OCHOBHBIE UJIEM U IJIaBHBLIE Ha Balll B3ITLA MBICIH. B
OTJIENLHEIX CIIydasx, KOorjla BCTPEYArOTCSA BaXHBIE OIPEACIICHN, IIOHATIA,
HEOOXOAUMBINT ~ (paKTHUECKHII  MaTepHagl W OPUMEPEL,  CTaTHCTHYECKas
nH@oOpMaIsa, HMEIOI[e OTHOIIEeHHe K H3ydaeMoll TeMe, CTYIEHTY CJIEAyET
BRIIIIICATL X B BHAE IIUTAaT C TMOJIHBEIM YyKazaHHEM OnommorpadmiecKux
NCTOYHUKOB.

KoHcnexkTupoBaHEe  peKOMEHJYyEMOW  JIMTepaTypbl U HUCTOUHHKOB
HEOOXOAUMO BECTH C pacHpedesIEeHHEM COOpaHHBIX MaTepHaIOB IO OTAEIbHEIM
IJlaBaM M IIaparpadam corjlacHO ydeOHOo-TeMaTmueckoMy IniaHy. HeoOxomgmmo
BLIIIIICLIBATL BCE BHIXOJHLIE JaHHBIE [0 HCIOJB3YEMOII JIITEpaType U
NCTOYHUKAM.

OGCHOBOMopReS OO — UHTeHCUQuKauy oOyueHus Ha IulaTgopme

SNEKTPOHHOW NOONUCHIO
CepmbITE (OO ELINE S EP IO BETE PERBPCETEX HOJIOTUI SBJITFOTCS YUEOHO-WIIFOCTPAIIIO HHBIE

Bnaneneu: ebayxoea TaTeAHa AnekcaHgpoBHa

MaTepHralbl (OIIOpHEBII KOHCIIEKT ) I10 NUCITUILIITHE " YIIpaBJIeHHUE
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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PaboTa ¢ y4ueOHO-WIIOCTPAIIIOHHEIMI MaTe€pHajlaMi HMEET CJICAYIOIHIE
ATalIbI.

1. M3ydyeHne TeopeTHUECKNX OCHOB yUeOHOro MaTepHajia B aygUTOPUU:
M3JI0KEHNE IIPENoJaBaTelIEM M3Yy4aeMOro MaTepHala CTyJAeHTaM ¢ OOBbSICHEHHUEM
10 OTIOPHOMY KOHCIIEKTY,

2. CamocrogrenbHasd paboTa: HHAUBHAyallbHasg paboTa CTYJAEHTOB IIO
OIIOPHOMY KOHCIIEKTY, (pOHTaJIbHOE 3aKpeIlJieHHne II10 OJI0OKaM OIIOPHOIO
KOHCIIEKTA.

3. IlepBoe IIOBTOpEHHE — BOCIIPOM3BEJCHUE COIEPIKAaHMS 3aJaHHON TEMEI
OIIOPHOTO KOHCIIEKTA I10 IaMSTH.

4. YcTHOE€ TIIpOroBapMBaHUE MaTepHaja OIOPHOTO KOHCIIEKTAa —
HEOOXOAUMEIII 3Tall BHEIIHEPEUEBOH AEATEILHOCTH IIPH YCBOSHHU YUYEOHOTO
MaTepuaa.

5. BTopoe moBTOpeHNE — B3aMOOIIPOC U B3aMMOIIOMOIIL CTYJAEHTOB JpPYT
APYTY.

IIpumMeHeHne  y4eOHO-WLIFOCTPAI[MOHHEIX  MAaTE€pHUaJIOB ITI03BOJIIET
00OOIIUTEL CIIOXKHBIN 10 COAEPKAHIIO MaTEpHall, aKTUBU3UPOBATh MBICIIUTEILHY O
JIeATEIIbHOCTL CTY JEHTOB.

HeoOxoquMo NHOMHHTB, YTO IJIABHOE JJII CTYJE€HTa B CaMOCTOSTEJILHOU
paboTe C pEeKOMEHJIyeMON JIUTepaTypOll M HCTOYHHUKAMU — 5TO (POPMHUPOBAHUE
CBOEr0 MHANBUAYAJILHOIO CTUILI, KOTOPBIII MOJKET CTaTb OCHOBOII B Oyaymici

1P D(bEC CHOHAJILHOII JACATCIIBHOCTIL.

6.2. Ilepeuerb pekomeHOyeMOl Tumepamypbl

OcHogHaa imepamypa
1. H. B. Makcumog, llapteika T. JI., llonor M. M. Apxurextypa SBM n
BBEIUNCJINTELHBIX CUCTEM. — 3-¢ 3. — M. @opym — Mudpa — M, 2010. —512 ¢

2 ﬂwﬁhﬁﬁmﬁﬁ Beegenue B olepalliOHHEIE CHCTEMEI. ¥YdeOHOe Iocolue.

3NEKTPOHHOW NOANMCLIO

Cepmdurar:  2c0(0PIGBIRB2 T prreps2008. — 1040 c.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3. A IO. Momuanor CucrteMHoe IIporpaMMHoe oOecreueHue. YueO. J[ig
Nencteutened: ¢ 19.08.2022 no 19.08.2023




BY30B. — 3-e 3. — CII6.: —2010. — 400 ¢

JlononnumenvHaa numepamypa

1. Tamenbaym 3. ApxutekTypa koMmnbrorepa S-¢ u3g. — CIIO.: IIutep, 2007.
— 844 c.

2. Mypaxorckuii B. M. JKenezo 1IK. HoBele BozmoxxuocTtu. — CIIO.: Ilutep,

2005. - 592 c.

3. Tauenbaym O. CoBpeMeHHBIE OIlepallMOHHBIE CUCTEMEBI. 2-¢ 3. — CIIO.:

[Iurep, 2002. — 1040 c.

6.3. Internet-pecypceoi.

1) http://www.intuit.ru — HamnmoHanbHBEII OTKPBITBIM  YVHHBEPCUTET

«AHTYWT»:

2) http://www. window.edu.ru — Equnoe okHo JjocTyna k 0OpazoBaTeIbHBIM

pecypcam.

6.4 MamepuanvHo-mexHuueckoe obecnedeHue OUCUUNTUHbDI

K  MarepumaJlbHO-TEXHMYECKOMY  YPOBHEO  OCBOEHHS  COJIEPIAKAHUA
ITUCITUIIINHEL « Y IIpaRJI€HNEe HHQOPMaAIIMOHHEIMI pecypcaMu 00pabOTKH

L[H(prEDl"D KOHTCHTAa» MOMXHO OTHCCTII.

- HHJINBIAYAJIBHOC EB&IiMD,I[EfICTEIiE CcO CTYACHTaMII B IIPOLCCCC

IIPOBCACHIIA JICKIIMMOHHBIX 1 H&GDP&TDPHBIX BEI.HHTHﬁ;

- HCIIOJIB30BAaHIIC Ha JICKIIITAX I1 HHﬁGpﬂTGpHBIX 3aHATIAX M}’J’IbTHMEﬂHﬁHDFG

000pYy JOBaHUS,

-  BKIIIOYUCHIIC B HH6DpHTDpHEIE pa6DTLI HNHJINBHAY AJIbHOI'O  IIOMCKaA,

CHCTCMATII3AIIIIIT 11T aHAJII134 I’IH(I)DpMaL[HH HCPC3 Intemet;

- dBTOPCKHC IIPC3CHTAIII K JICKITITAM,

- AdeEiFQHHAdAy aY AITOPIA — JOJI’KHA OLITE mﬁmpyﬂmEaHa MYJIBTIIMCII1A

3NEKTPOHHOW NOANMCLIO

CEI}THdJTIpZD %EE,T?BBBEEEDEETBASDﬂGEGGﬂGﬂdBE
Bnaneneu: UlleGayxdea TaTeAHa AnekcaHgpoBHa

- Microsott Oftice - Word, Excel;
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- OC Windows:



- KDMHLIDTEprIﬁ KJIacCC C [pCAY CTaAaHOBJICHHEIM IIPOI'PpaMMHEIM

oOecIIeUeHIIEM.
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