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BBEAEHUE

MlanHOe yueOHO-MeTOMUecKoe MocoOre COAep)KUT KpaTKoe OIrCaHue Ha3HaueHUs
crangapra POSIX, a Takke MeToanYeCKUe peKOMeHZaluu T10 ero TpUMeHeHU0 /IS
BBITIOJTHEHHS JTa00PaTOPHBIX pabOT MO AUCIUTIIIMHE « APXUTEKTYpa BHIUUC/IUTETBHBIX
komriekcoB» (ABK). Tlpu u3nokeHMrM Marepuasna, MCI0/Ib30Bajach WHQOpMalLus
camita [1].

Tema abopatopHoii pabotel: «POSIX. CuzHaibl npoyeccoe».

3HaHue OCHOB ctaHzapta POSIX BxoauT B Habop OOIIEKy/IbTYPHBIX KOMITeTeHLIUN
CTyZleHTa. YMeHHe CTy[eHTa pa3pabaTbiBaTh MPOTrPaMMBbI, Y/[OBJIETBOPSIOIIE ITOMY
CTaHAAPTY, COCTaB/sieT OCHOBY MPO(eCcCHOHANbHBIX KOMIIETEHL[MK T0 JUCLIATLIMHE
ABK.

B nieniom, naboparopHast pabora Ne2 popmupyeT 6a30Bble 3HaHUs 110 pa3pabotke I10
Ha OCHOBe BhIUMC/UTeMbHOTO Komruiekca YTIK ACY, a Takke BbIpabaTbIBaeT yMeHUsl,
HeoOXoAMMBbIe /17151 BBITOTHEHHSI TIOC/IeAYIOLMX paboT 1Mo JaHHOW JUCLUTUIMHE.

IMTocne0BaTeILHOCTD M M3/I0XKEHWE MaTepHasia JaHHOTO MoCco0ust Mpe/roiaraet, uTo
CTYZIeHT:

* YCIeITHO BBIMOMHUI 3a/laHus 1o JiabopatopHoit pabore Nel Ha Temy:
«[TogrotoBka pabotsl Ha YIIK ACY »;

* B/IaZieeT TEOPETHUYECKMMU 3HAHUSAMM W TPAKTUUECKUM YMEHHEM, KOTOpbIe
MOJTyYeHHbI TIPH HW3yUeHWU [JUCHUILIMHBI «COBpEMeHHbIe OrepaljioOHHbIe
CHCTEMBbI»;

* UMeeT TIpaKTHUUeCKWe HaBbIKM pa3paboTkyi mnpukaazgHoro I[1O Ha s3bike
riporpamMmMupoBanus C.

YueOHbIN MaTepHras JaHHOTO TTOCOOUs pa30UT Ha TISITh pa3/iesoB:

* nepeblll pa3den aeT OMMCaHWe OCHOBHBIX TOHATHM cTaHAapTa POSIX. Ora
VH(OpMaLUs COAEP)KUT 3HAHUS, KOTOPbIMU CTY[EHT [0/DKEeH TOIMOJHUTE CBOKO
OOIIEeKY/IbTYPHYIO KOMITETEHI[UIO TI0 JaHHOW JUCIUIIIHHE;

* 60 68mMOpomM pa3desae [aHbl OCHOBHbIE TOHATHSA IIpOLIECCa, OIMUCAHbI €ero
aTpuOyThI ¥ 0A30BBIN CITUCOK (MYHKIMI Ha s13biKe C, MTO3BOJISAONININ paboTars C
aTpr0yTaMu Tpo1ieCcCoB;

* mpemutli pa3den COAEPXXUT OIMCAaHWe Ha3HaueHHs CUTHA/OB U (PYHKIIMM,
obecrieurBarolMX Mepejjauy v MpyueM CUrHasioB MpoLieccamy;

* @ uemeepmom paszodede CTAaBUTCsA 3ajjauya Ha BBINOJIHEHHE J1laboOpaTOpHOM
paboThI U [laeTcs OnMcaHue 3TaroB, 00ecreurBarollyX YCIelIHoe 3aBepiieHe
yueOHOTO 3a/]aHus;

* namblil pazden 1ocobusi COAEPXUT pPeKOMeHJAlMU TI0 TIOABE/IeHHI0 UTOTOB
nabopaTtopHoi paboThI Ne2.



1. OCHOBHbIE NMOHATUNA CTAHAAPTA POSIX

OpvH U3 00ILeNnpUHSATLIX CMOCOO0B TOBbIIeHUss MobuabHOCTU T10 - obecrieueHue
CTaHAAPTH3aLUM OKPY>KeHUs IPUJIOJKEHUH, UTO TIoJpa3yMeBaeT cTaHAapTusanuto 110
OC, yTWIUT U NpPOrpaMMHBIX MHTepP(helCcoB 3TUX MPWIOKeHUM. TakuM Cpe/iCTBOM
spnasietcss ctaHgapr POSIX (Portable Operating System Interface), KoTopbiii
OMUChIBaeT MHTepdelic onepaliOHHON CUCTEMBI.

Haspanue POSIX mipeaiokeHO W3BECTHBIM CIIELMAIMCTOM, OCHoOBareseM ®doHza
cBOOOIHOrO ITPOrpaMMHOro obecrieuenus, Puuapaom CTOIM3HOM.

Haubonee coBpemenHast Bepcusi crafgapra POSIX, B pegakimu 2003 1., o0cHOBaHa Ha
Texnuueckom cranzpapre Open Group IEEE Std 1003.1 v Ha MeXAyHapoAHOM
cradzapre ISO/IEC 9945.

ITo cocrostauto Ha 2001 rof, CTaHAApT COZiep’Kas CaeqyIolUe Yemblpe uacmu:

1. ocHOBHBIE OTpeeneHyst (TEPMUHBI, KOHIETIUM W WHTepdeichl, o0iye s
BCeX yacTei);

2. orMcaHye TpPUKIAZHOro TmporpaMMHoro C-uHTepdeiica K CHCTEMHBIM
cepBUCaM;

3. onucaHve uHTepdeiica K CUCTeMHBIM CepBHCaM Ha YPOBHe KOMaH/IHOTO si3bIKa
Y CyKeOHBIX TIPOTPaMM ;

4. leTanbHOEe pa3bsCHeHWE TIONOKeHUM CTaHZapTa, 00OCHOBaHWE TIPUHSATHIX
pelleHuH .

B panbHelillleM HaKaruiMBa/JvMCh U ObUTM BHECEHbI MHOTHE MeJIKHe HWCIIpaB/eHusl,
yuTeHHble B pepakuuu 2003 roja.

OcHoBHble wujen craHfgapra POSIX onuchiBalOTCS MHOKECTBOM — 0a30BBIX,
CUCTEMHBIX CEPBMCOB, HeOOXOAUMBIX /s (PYHKIIMOHMPOBAHUS TPUKJIAJHBIX
nporpaMm. JloCcTyn K 3TMM CepBUCAaM Mpe/0CTaB/ISIeTCs TTOCPeACTBOM HMHTepdelica,
crierfuUIMpoBaHHOrO Ais s3bika C, KOMaHAHOTO Si3bIKa M 00IIeyrnoTpeOruTeTbHBIX
C/Ty>keOHBIX POTPaMM.

[TomuepkHeM, UTO y Ka)KJOro WHTepdelica ecTb [IBe CTODOHBI: 6bI3blearowjass u
ebi3bieaemas. Crangapt POSIX opreHTUPOBaH B IePBYIO Ouepe/b Ha BbI3bIBAIOLLIYIO
CTOpOHY.

Iless cTaHgapTa - cesiaTh NMPUWIOXKeHHs MOOM/IBHBIMU Ha YPOBHE UCXOJHOTO SI3bIKa.
OTO 3HAUWUT, YTO MPU MepeHOCe Tporpamm s3bika C Ha JAPYryr OIepaLioOHHYIO
natopMy noTpebyeTcst TOILKO HOBasi KOMITUJISILIUSI UCXOJHBIX TEKCTOB TIPOrpamMM.
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[Tockonbky cta"gapr POSIX onpedeassiem moabko uHmepgelic K CHCTEMHBIM
cepBucaM, MIO3TOMY OH OCTaBJIsieT 3a paMKaMM PacCMOTPEeHMs caMy peaiu3aliio
uHTepdenca. B vactTHOCTHU:
* He pazau4almcsi CUCTeMHbIe BbI30BbI U OMOMMoTeuHbIe (DyHKIUY;
* He sens0mca OOBEKTOM CTaHAAPTH3aAl[MH Cpe/CTBA aJMHUHUCTPHUPOBAHUS,
arrapaTtHble OrpaHWYeHWs] W (YHKIWHM, KOTOpble HeoOXOAMMBI TOBKO
CyIepII0/1b30Bare’Iko.

Opuentatust POSIX Ha MexayHapo[HbIM CTaHAApT sidblika C ompefenvaa Takke
HarpaBjieHWe pa3BuTHs crerudukanuii POSIX B mulaHe CHMHXPOHHU3AlMA 000MX

CTaH/apToOB:
* B craHzapTe mpoBefieHO pasfiesieHre Ha o0si3aTenbHble U [|OTIOJHUTE/IbHbIE
GyHKLMM.

* Ocoboe BHMMaHHUe YyaensieTCsi cnocobam peanusayuu cmaHoapmu3yembix
¢yHkyuti kak B "Knaccuueckor" Unix-cpefie, Tak ¥ Ha JPYTUX Orepal[dOHHbIX
naTopMax, B CeTeBbIX U pacrpe/ie/IeHHbIX KOHPUTypalUsX.

B pepakiuu 2003-ro roga, crangapt POSIX paccmarpuBaeTt ciiefiyrolyie Kareropyuu
CUCTEeMHBIX KOMITOHEHTOB:

* cpeacTBa pa3pabOTKH ;

* CeTeBble CPe/CTBa ;

* (CpejCTBa peajibHOrO BPEMEHU ;

* T[I0TOKH yIIpaB/I€HUS ;

* MaremMaTUyeCcKre MHTep(eNCHI ;

* [aKeTHbIE CEPBUCHI ;

* 3aroJIOBOYHbIE (PalsIbI ;

* yHac/e[joBaHHbIe UHTeP(dENCHI.

ViMeHHO TakoM, oOLuii TlepeueHh WHTEP(EMCOB AO/KHA TMPEeAOCTAB/SATh KaXK7asi
orepaLMoHHas cucTeMa [iji paboThl 1H060r0 NMPUIOXKeHHSI.

Peanmm3anua Wiv onepayuoHHasi cucmemd, COOTBeTCTByowas cradaapty POSIX,
JIOJDKHA TIOAIep)KUBaTh Bce oOsi3aTenibHBIE CMy)KeOHble TMPOrpamMMbl, (YHKIUH,
3aro/ioBouHble (ailibl ¢ obecrieyeHueM crelUUIMPOBAHHOTO B  CTaHZApTe
noBefieHus. [yis 3TUX Liesield ucronb3yeTcs: KoHcTaHTa _POSIX_VERSION, kotopasi
rmeeT 3HaueHue 200112L.

OC Takke MOXeT TIPeJJOCTAB/IATE 803MOMNCHOCMU, NOMeYeHHble CMmAaHOapmom 6
Kauecmee 00Nno/IHUMesbHbIX, a TAKXKe codepicamb HeCmaHoapmHbie (QyHKYuu.

Eciv yTBep)K/aeTcs, UTO MOA1eP>KUBAaeTCsl HEKOTOPOe paciivipeHue, TO 3TO JO/DKHO
TIPOM3BOAUTHCS HETIPOTHBOPEUUBBLIM 00pa3oMm, [i/1s1 BCceX HeoOX0AUMBbIX UacTel U Tak,
KakK OmucaHO B cTaHpapTe. [Is 3Toro B 3arosioBouHoM (aiisie <unistd.h> 10/mDKHBI
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OBITL OnpeodeseHbl KOHCMAHMbI, COOMEemMcmaeyloujue 6ceM nooodepHCUBaeMbiM
Heo0s13ame/1bHbIM 803MOMCHOCTISIM.

Hanpumep, koHctanta _POSIX2_C_DEV o0ciykrBaeT cpefcTBa pa3paboTKu Ha
s3bike C.

AHanmu3upyss 3TM KOHCTaHThl BO BpeMsi KOMITWISILIUW, TIPUIOXKEHUEe BbIICHUT
BO3MOYXHOCTU UCMo/b3yeMoit OC U MOACTPOUTCS TIOJ, HUX. AHA/IOTUUHbIe [1eHCTBUS
MOTYT OBbITh BBIMIOTHEHbI C TIOMOINbIO (GyHKIMK sysconf() w/uma cny>keGHOM
nporpammel getconf.

s munumuzayuu pasmepoe OC u npunoxceHuti, crangaptom POSIX Obiia
NpeJlyCMOTpeHa BechbMa MeJiKasi TPaHy/ISIpHOCTh HeoObsi3aTe/llbHbIX BO3MOXXHOCTEH.
[TpoBefieHo 00BeqvHEHHE B3aWMOCBSI3aHHBIX Heobs3aTeNbHbIX BO3MOKHOCTEN B
TPYIIIbL:

* MdpoBaHUe ;

* Cpe/CTBa peajbHOT0 BpeEMeHY;

* TPOJBUHYThIE CPECTBA PeaJbHOTO BpeMeHUY;
* TIOTOKM peajibHOTO BPEMEHY;

* TPOJBUHYThIE IOTOKU PeajbHOr0 BpEMEHUY;

* TPACCUPOBKa ;

* [TOTOKUWU;

* yHacJeloBaHHbIe BO3SMOKHOCTH.

B pgokymentarum Ha OC [0/KHBI OBITb OTpakeHbl BOMPOCHI COOTBETCTBUS
crangapty POSIX, onucansbl noggepKruBaemMble [OMOJHUTE/IbHbIe U HeCTaHAapTHbIe
BO3MOXXHOCTH.

[IpumenutennbHO HenocpencTtBeHHO K OC ompefesieHbl C/leAyrolie OCHOBHbIE
TIOHATUS, COOTBeTCTBYIOIMe cTaHgapTy POSIX:

* MO/b30Bare’ib ;

* (alin;

* mpouecc ;

* TepMHUHAaI ;

* XOCT;

* y3eJs CeTH ;

* Bpewms ;

* 93bIKOBO-KY/IbTYpHasi CpeJa.

IJTO - IepBUYHbLIE TTIOHATHA. @)171 CTpOTrO He OIpenedroTCd, a IIOACHAKTCA C
IMOMOIIBIO APYTIUX TIOHSITUM 1 OTHOILIEHUM. ,Z[J'[H Ka’>X/10I'0 M3 HUX OIMMCAHBI TIpPUCYIIHE

%01 anI/I6YTbI " TIpUMEHHMBIE K HUM OIlepaljun.

B cranpapre POSIX copepskaTcsi MOSICHEHUS CIeAYIOLMX OCHOBHBIX TTOHSTUM:



1. Y nonb3oBaTesist €CTb UMSI U UMC/IOBOW UJeHTU(HUKATOP.

2. @aiinn - 00BEKT, AOIYCKAIOI[Mi UTeHWe W/WIK 3alliChb W WMEIOIIUA TaKue
aTpulOyThl, KaK TIpaBa JOCTyla U TUI. K uHCIy TOC/IeAHUX OTHOCSTCS
0ObIUHBIA (haiis, CUMBOJILHBIM W O/OUYHBIN CrielvagbHble halinbl, KaHal,
CUMBOJTbHAs CChUIKA, COKET W KaTasor. Peanu3aiiusi MOXeT TOAlepXKUBaTh U
Jipyrue TUMbI (hausos.

3. IIporjecc - afjpecHOe MPOCTPAHCTBO BMECTE C BBIMOJIHSEMbIMU B HEM OTOKaMU
yrpaB/eHusl, a TakKXe CUCTEMHbIMHA peCcypcaMH, KOTOpble 3TUM MOTOKaM
TPeOyIOTCHI.

4. TepmuHan (MMM TepMUHa/bHOE YCTPONCTBO) - CUMBOJIbHBIM CIieljuaabHbIN

daiin, noAuMHSIONMICT — crelUpUKaiUsaM  00Iero  TepMHUHaJIbHOTO

vHTepdetica.

. CeTb - COBOKYITHOCTh B3aUMOCBSI3aHHbBIX XOCTOB.

6. I3BIKOBO-KY/IETYpHAsi Cpefia - 4aCTh IMO/b30BaTeIbCKOTO OKPYXKEHUs, KOTOpast
3aBUCHT OT SI3bIKOBBIX U KY/JIbTYPHBIX COIVIALLIEHUM.

Ul

Nns paboTbl ¢ OOMBIIMM UKCJIOM CYIU[HOCTEM TPeOCTaB/SIOTCS MeXaHU3MbI
IPyNNMpOBaHUs Y MOCTpoeHus1 uepapxuii. CyliecTByeT vepapxusi (pausioB, TPyNbl
T0JIb30Bare/ei U NpoLeCCOB, MOJCETH U IPYTHE.

[Jig HamvcaHus TporpamM, OIEepUpYrLIUX C CylHocTaMu POSIX-coBMeCcTUMBIX
CUCTeM, TIPUMEHSIIOTCS WM KOMaH/JHbIM HHTepripeTatop (si3bika shell) w/wm
KOMIMU/IMPYeMblIi si3bIK C:
* @ nepeom c/yvae TIPUIO)KeHUE MOJKET T10JIb30BaThCsl Pa3HBIMH CIyKeOHBIMU
rporpaMmamu (yTUIUTaMu);
* 80 8mMopoM - QyHKLIUSMU.

@DyHKI[MOHA/IbHbIA MHTep(eic orepalMOHHbBIX CUCTEM eCTeCTBEHHO CUUTaTh
nepBuuHbIM, HO B POSIX-coBmectumbix OC orpeziesieHbl OO0BEKTHI, KOTOpPBIE
CUMTAIOTCSI BCIIOMoOraTeibHbIMUA. OHU 00ecTieurnBarOT OpraHU3al[iio0 B3auMO/IeHCTBUS
MeX/Iy OCHOBHBIMM CYIIHOCTSIMH. [IprMepaMu Takux 0OBEKTOB SIBJISIIOTCS CPe/iCTBa
MEJKIIPOL[eCCHOTO B3auMogencTBus. [Iporjecckl BBITIOMHSIOTCS B OMNpeAeeHHOM
OKDY’>K€HHUU, 4YaCTbH) KOTOPOTrO SIB/ISIETCS S3bIKOBO-KYy/nbTypHasi cpena (Locale),
oOpa3oBaHHass TaKUMU KaTeropusiMd, KaK CHMBOJIBI W HMX CBOWMCTBA, (hopMathbl
CoO0OI1IeHUH, /JaTa U BpeMsl, UMC/IOBbIe U JieHe)KHbIe BeJTMUMHBI.

Kakib1li Tipoijecc acCOLMUPOBaH, 0 KpakiHel Mepe, Ha TpH (¢aiia:
* CTaHJApTHBIU BBOJ;
* (CTaHJAPTHLIV BbIBOJ;
* CTaHJAPTHBIA MPOTOKO/.

OObIYHO CTaH/AAPTHBIN BBOJ, Ha3HAUaeTCsl Ha K/aBUaTypy TepMHHa/a, a CTaHJapTHBIM
BBIBO/| VI CTAHZ,APTHBIN IIPOTOKOJI - HAa SKPaH:
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* (O CTaHZAPTHOIO BBOJ/IA UMTAOTCS KOMaHbl U (MHOT/Ia) UCXOAHbIE aHHbIe /IS
HUX;

* Ha CTaHJAPTHBIM BLIBO/] TTIOCTYTIAIOT pe3y/IbTaThl BLITTOIHEHUSI KOMaH/I;

* B CTaH/apTHBIA ITPOTOKOJ/I TIOMEII[AIOTCS TUarHOCTHYECKHe COOOITIeHUS.

K OC Takke MOIyT TNpegbsABIAATHCS KaueCTBeHHbIe TpeOOBaHUs, HaIpUMep,
TpeboBaHMe  TOAJEP)KKA  peaslbHOTO  BpeMeHH: CIoCOOHOCTb — 0becrieuuThb
HeoOXOAMMBIN CePBUC B TeUeHHe 3aJJaHHOTO OTpPe3Ka BpeMeHH.

Crangapt POSIX ompegensier psa TpeboBaHuii K cpeme Kommuasaiuu POSIX-
COBMECTUMBIX MMPUJIOKEHUM.

YacTto pa3paboTKa MpuioKeHUW BefleTCs B Kpocc-pexkume. [1o3ToMy Ha Kaxk[ou
WHCTPYMEHTa/IbHOM T1aTdhopMe CO37laeTCsl Takasi cpefla KOMITUSIUY TIPUIOYKeHHUH,
yTOObI pe3y/bTaT KOMIWISLIMA MOXKHO OBIJIO TiepeHecTd i TI0C/IeAYIOLero
BBITIOJTHEHUSI Ha Le/IeBYI0 M1aTdhopMmy.

BakHelimasi yacTb Cpe/ibl KOMITWJISLIUM - 3ar0/IOBOUYHBIE (W1 BK/ItOUaeMble) haiibl,
cojiep>Kalljie TIPOTOTUIbI  (PYHKI[MI, oOmpe/ieJieHUs] CUMBOJMYECKUX KOHCTaHT,
MaKpOCOB, THIIOB J@aHHBIX, CTPYKTYp M T.II. [l/i Ka)KJOW OMHMCAHHOM B CTaHZAapTe
POSIX dyHKIMM ompefiesieHO, KakKhe 3arojioBOUYHble (aiiyibl  JO/DKHBI  OBITh
BKJIFOUEeHbI UCTIOMB3YIOIIUM ee MpUIoKeHneM (00bIuHO TpebyeTcst ofuH (aiin).

[TocpencTBOM CHMBO/IMUECKUX KOHCTAHT, ONpe/e/IeHHbIX B 3aroJIoBOUYHOM (aiisie
<unistd.h>, oneparyionHasi cucteMa MpefOCTaB/IseT MPUIOKEHHIO UH()OPMAIUIO O
TO/IIeP>KMBAEMBIX BO3MOXKHOCTSIX.

Crangaptom POSIX Takke npeayCMOTpPeH CUMMETPUYHBIM MeXaHW3M, Ha3bIBaeMbId
MEeXaHU3MOM MaKpOCOB TPOBEPKU BO3MOXKHOCTeH. OH TMO3BOJISIET MPUIOXKEHUSIM
OOBSIB/IATE O CBOEM >KeJlaHWW TONYYUTh [JOCTYIl K OmpeZie/ieHHbIM TPOTOTUIAM U
VIMeHaM.

3ameuanue 1.

OCHOBHBIM TpeOOBaHMEM K TIPUIOXKEHUSIM, CTPOTO COOTBETCTBYIOIIMM CTaHZAPTY
POSIX, sBiseTcsi HeOOXOAUMOCThL OTMpefiesieHrss CUMBOJIAYECKOM KOHCTaHThI
_POSIX_C_SOURCE co 3Hauennem 2001121 10 BK/IIOUEHHUSI KaKUX-TH0O
3aro/I0BOYHbIX (hausIoB.

Takum o6pazom POSIX-coBMecTHMOe TpUIOKeHHe 3asiB/iseT, UTO eMy HY>KHbI
POSIX-umeHa.

bnu3kyto o cmbicay ponb urpaet Mmakpoc _XOPEN_SOURCE (co 3HauenueMm 600).

B kKauecTBe rpuMepa MOXeT C/Ty>KUTb CJIeAyIOLIWN (hparMeHT 3aroJI0BOUHOTO (hatina:

#if defined( REENTRANT) || ( _POSIX C SOURCE - 0 >= 199506L)
#define LIBXML THREAD ENABLED
#endif



10

C 1es1bio He JIOTYCTUTD MepecedyeHus: UMeH, TipedUKchl posix_, POSIX_ u _POSIX_,
KOTOpbIe 3ape3epBUPOBaHbI /I HYXK[, CTaHJapTa.

3amMmeuanue 2.
C mopuepKuBaHUs, 3a KOTOPbIM C/ie/lyeT ellle OAHO TMOAUepKUBaHWe W/IW 3ar/iaBHasi
JaTUHCKast OyKBa, MOTYT HauMHATbCS TOJIbKO CUCTEMHBIE (HO He MPHK/Ia/IHbIe) MeHa.

Ins BkIouaeMbIX ¢aliloB omMcaHbl TPepUKChl HMCIO/b3yeMbIX B HUX HMEH.
Hampumep, ans orepaijuii yrpaBnenus daiinamu, purypupyrommx B <fcntl.h>, B
KauecTBe npedHrKCOB 3a/ielicTBoBaHbl F_, O_, S_.

Y cpencTB MeXXIIPOLIECCHOTO B3aMMOJEWCTBUS, OMUCAHHBIX B (aidne <sys/ipc.h>,
nipedukcom ciyxut IPC_.

Isi MaHUTy/TMPOBaHUSI XapaKTepUCTUKaMU TepMHUHA/IOB B (aiine <termios.h>
orpefieleHO MHOKeCTBO pa3HoobpasHeix uMmeH: EXTB, VDSUSP, DEFECHO,
FLUSHO u 1.0. Elje umeeTcst yeTblpecTa ceMHaALlaTh uMeH Tuma _Exit, abort, abs,
acos U T.J., KOTOpble MOTYT Yy4acTBOBaTb B peJaKTUPOBAHWM BHEIIIHUX CBs3eu
TIPUKJ/Ia/THOM TIPOTPaMMBl.

MoOuIBHOCTE TIPUIOKEHHUHM, COOTBETCTBYOIUX cTaHAapTy POSIX, mpuHIMNHAILHO
JocTwKuMa brarofiapsi IBYM OCHOBHBIM (DaKTOpaM:
* BO-TEpPBbIX - HAJWUMIO OrPOMHOIO YMC/Ia CTaHZAPTU30BaHHBIX CUCTEMHBIX
CepBHUCOB,
* BO-BTODBIX - BO3MOXHOCTH [JWHaMHWUECKOTO BBISICHEHUSI XapaKTePUCTUK
Lje/1eBOU M1aTOpMbl U MIOACTPOMKHU MO, HUX TIPUIOXKEHHS.

[Tpunoxkenusi, coorBeTcTBytomue craHgapty POSIX, moryT ObITh 00HO- U MHO20-
npoyeccHbIMU, C BO3MOXHOCTBbIO [WHAMUUECKOW ajjanTaldyd KOoH(Urypaluuud K
CBOMCTBaM 1]eJIeBOM T/1aT(OPMBI.

CTaH,Z[apTI/IBOBaHbI CpeacTBa IIOPOXAEHWUA W 3dBEPIIEHUSA IIPOLIECCOB, CMEHBI HX
mporpamMm, OIrpoca U/UMA U3MEeHeHUsI p33H006p83HI:»IX XdPdKTE€PUCTHUK. HpOL[ECCBI
MO>KHO IMTPpUOCTAHAB/IMBAThL 1 dKTUBU3WPOBATL B 3d/ldHHOE BpEMS.

Heo6xo0umasi cmeneHb OemepMUHU3MA BBLITIOTHEHUSI TIPUIOYKEHUN [OCTUTAETCs
Graromapsi cpeocmeam nooO0epHCKU peasabHO20 6peMeHU, K KOTOPbIM OTHOCSITCS
yrpaBjieHue JUCLUIUIMHON BbifiesieHHe TMPOLieCCOPOB, CUTHA/bl peaJbHOT0 BpeMeHH,
yJiep)KaHve CTpaHuL] B OMlepaTUBHOM MaMsITH, TaliMepbl BLICOKOTO pa3pelleHus U T. [1.

dyukimu s paboThl ¢ (daiilaMH  YIOB/IeTBOPSIOT TOTPeOHOCTU TIPUIOXKEHUH B
YTeHWA W 3aluCU [OJITOBPEMEHHBIX [JaHHbIX, 3alllUTe TakKuX JaHHBbIX OT
HeCaHKIIMOHUPOBAHHOTO /IOCTyMa. MexaHu3M OJIOKHPOBKH (parMeHTOB (haitioB
T03BOJISIET 00eCIeunTh amoMapHOCmMb MpPAaH3aKkyull. ACUHXDPOHHBIN BBOJ/BBIBOJ
JlaeT BO3MOKHOCTb COBMeIIaTh oOIlepariui oOMeHa, ONTUMHU3UPYSd TeM CaMbIM
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npunokeHusi. C TTIOMOLL[BI0 MHOYKEeCTBa Cy»KeOHBIX TIPOrPaMM MOYKHO OTHOCHUTETbHO
JIeTKO OPTaHU30BaTh CJI0XKHY0 00pabOTKy JaHHBIX.

TH.[EIT@J'IBHO HpOpa6OTaHbI BOIMPOCBI AOCTYyIId K BHEIIHUM YCTpOﬁCTBaM, KOTOPbIE
IMoaCcoearHEI 110 I10C/1e40BaTe/IbHBIM JIMHUSAM, 0COOEeHHO K TEPMHHAJIAM.

CraHJapTU30BaHHbIM KOMaH/HbIN s3bIK shell obecrieuriBaeT ajileKBaTHOe Cpe/ICTBO
JJIsT HarmvcaHUsT HeOOo/MbIIMX MOOWIBHBIX TIPOLIeYpP M MX OBICTPOM WHTEepaKTUBHOM
oT/IagKy. BhiiesieHbl MeXaHW3Mbl KOHBelepoB, M03BOJIsAOLe 00beJUHSAThE KOMaHbl
B LIETIOUKU C (puiIbTpaljieii IpOMeXKyTOUHbIX pe3yabraTtoB. Ciy)keOHbIe MPOrpaMMbl
o0pa3yroT pa3BUTYIO Cpefly BhINO/HeHUs s shell-mpoiieyp.

@DOHOBBIN pe)XHUM BBITIOJTHEHUSI TIPOTPAMM T103BOJIsieT OPraHU30BaTh OIHOBPEMEHHOe
BBITIO/THEHME HeCKOTbKUX MPOrPaMM M B3aUMOZEUCTBHE C HUMMU.

POSIX craHgaptu3zyer uHTepdelic KOMaHAHOW CTpPOKW. BeposTHO, B Oymymmx
BePCUSIX CTaH/apTa OyzeT peraMeHTUPOBaH rpaduueckuii nHTepderic.

BaxnenmmM noHstueM ctaHzapta POSIX sBnsieTcs s13bIKOBO-KY/IBTYpHasi cpefia.
[TpunoxxeHuss CIIOCOOHBI OMpeJensaTh HY)KHYIO MM Cpely Y afalTUpOBaThCs K
MOTPeOHOCTSIM TI0/Tb30BaTeIei.

[uig MHOTOI0/Ib30BaTeIbCKUX cucTeM POSIX periameHTHpyeT pa3/inuHble CpejCTBa
HenocpeocmeeHHO020 U NoUmMoeo20 oomeHa uHgopmvayuetii.

Crangapt POSIX - o6s13aTenbHbBIN 3/1eMEHT COBPEMEHHOU JUCIUTUIMHBI pa3paboTKu
TIPUKJIa/THBIX CUCTEM.
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2. ATPUBYTbI N ®YHKUU NMPOLUECCOB

I[Tporjeccel SIBASIOTCS OCHOBHBIMU (DYHKIIMOHATBHBIMH 37IEMEHTaMH OTTeParfHOHHBIX
cucteM (OC). B cranmapre POSIX-2001 ompeneneHue Tipoljecca AaeTcs, depe3
orpezieieHre ero arpubyToB. JlaHHBINA pa3fgen y4eOHO-METOAMUYECKOro T0COOHs
COIepXKUT KpaTKoe OrucaHue aTpuOyTOB M CHUCTEMHBIX (DYHKLIMM, TTO3BOJISIFOIIAX
yTIpaB/IsITh MPOLeCCaMH.

OpgHyuM U3 CpeAcTB, C TOMOIbI0 KOTOPBIX MOXXHO BO3Z€HMCTBOBaTb Ha IIPOLIECCHI,
SIB/ISIFOTCSI CUTHAJIbI.

3ameuanue 3.
CurHasbl ¥ X CBOMCTBA OINKCAHbI B CJIe[lyIOILeM pa3zerie.

Hanee, B Tabmuiie 2.1, AaHbl ompefe/ieHUs] OCHOBHBIX aTpUOYTOB, YTOUHSIFOILIMX
TIOHATHE TIpoLiecca.

Ta6auya 2.1. Ampubymsl, ymouHsiloujue noHsimue npoyecca

ITonsiTHe Onpepenenue

ITpouecc AZIpeCcHOe MPOCTPAHCTBO BMECTE C BBITMIOJHSIEMbIMU B HEM
MOTOKaMH yTIpaB/ieHusl, a TAKXKe CUCTeMHBbIMU peCypCaMy,
KOTOpbIe 3TUM TIOTOKaM TPeOyroTCs.

I/IAEHTI/I(bI/IKaTOP [TonoxxutensHOE nejioe 4ncjio, KoTopoe OAHO3HAYHO

npouecca HeHTU(hULIMPYeT TIPoliecC B TeueHHe BpeMeHH ero >KU3HHU.
Bpems XHU3HH [Tepuoj; BpeMeHU OT ero CO3/IaHUs /10 BO3BpaTa UleHTU(uKaTopa
npouecca orepaLjMOHHOU CUCTEMe.

AKTUBHBIU [Tporiecc, co3gaHHbIM ¢ romoibio dyHkiuu fork(...) 10 ero
npouecc 3aBeplleHUs U UMEIOIIUH, TI0 KpaliHel Mepe, OJIUH MOTOK

yTipaBieHus: U COOCTBeHHOe a/[peCcHOe TIPOCTPAHCTRO.

3oMOu-poniecc  3aBepIIMBIIUIACS TTPOLIECC, TIOAJIEXAIHN TUKBUAALIN TT0C/Ie
TOTO, KaK KO/ ero 3aBepiiieHus OyzieT repefiaH OXKUAroIeMy
5TOrO JPyroMy IpoLieccy.

PoaurenbCKuM [Tporiecc, co3/1aBIIMI JJaHHBIM TIpOLieCC.

npouecc
I'pynna COBOKYITHOCTB TIPOLIECCOB, [JOIYCKArOLIlasi COr/laCOBAHHYO
MpoLIeCcCoB NOCTaBKy CUTHA/IOB. Y KaXkKZ0OU TPYNITbl UMEETCS YHUKAbHBIN

MOJIOXKUTEe/TbHBIN 1[e/I0UMC/IeHHbIN WIeHTU(PUKATOP,
Mpe/CTaB/ISAIOIIUM ee B TeueHHe BpeMeHU ee KU3HU. B Takou
0JIM BBICTYyTIaeT HU/IeHTU(PHKATOP Mpoliecca, UMeHyeMOro
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TU7IepOM TPYIIIIHI.

Bpems Xu3HH

HepHo,q OT CO34dHMA I'PYIIIBI 10 MOMEHTA, KOI'Zlda €€ TIOKHUJdeT

rpynnbl rnoc/eHUM rporjecc (1o MpUYrHe 3aBepIlieHus: Uu CMeHbI

MpoLecCcoB CPYTIIbI).

3ajgaHue Habop mpolieccoB, COCTaB/ISIONIUX KOHBeMep, a Takke
MOPOXKJE€HHBIX UMU TIPOLIECCOB, BXOJALMX B OJHY I'PYIIILY.

Ynpas/jienue [TpenocTaB/ieHHbIe T10/Ib30BaTe/IsSIM CPeJICTBA BbIOOPOUHO

3a/laHUSIMH MPUOCTaHABMBATh U 3aTeM IPOJ0/DKaTh (BO300HOBISATh)
BBITIO/THEHYe TTpoLjeccoB. Ha oTaenbHble 3a/jaHus CChIIAFOTCS C
MOMOII[BIO U/IeHTU(UKATOPOB.

Ceanc MHOXXeCTBO TPYMIT NPOLIeCCOB, C(POPMUPOBAHHOE /IS Lieieit

yTipaBieHus 3aflaHusaMu. Kaxkziast rpymra MpuHaAIeKUT
HEKOTOPOMY CeaHCy; CUUTAEeTCs, UTO BCe TIPOL[eCChI IPYTIIIbI
MpUHAZJIeXXaT TOMY ke ceaHCy. BHOBb CO3/1aHHBIH MpoLiecc
MPUCOeTUHSIETCS K CeaHCy CBOETO CO37aTesist; B AaibHeuiem
MPUHA/ITIE)KHOCTh CEAHCY MOXKET OBITh U3MEeHeHa.

Bpemst )Xxu3HH1
ceaHca

[Teprioz OT co37j@aHusI CeaHca [0 UCTeUeHUs] BpeMeHU >KU3HU BCeX
CPYIIIT MPOL[eCCOB, MPUHA/IJIe)KaBIIINX CeaHCy.

JIupep ceaHca

[Iporiecc, co31aBUIMK JaHHBIM CeaHC.

Ynpasnswiguii  TepMuHas, aCCOIMMPOBAHHBIN C CeaHCOM. Y CeaHCa MOXET ObITh

TepMHUHAJ He Gosiee OJHOTO yTIpPaB/ISIOIIEro TepMUHAa, a TOT, B CBOIO
ouepe/ib, aCCOLIMMPYETCS POBHO C O4HUM ceaHCOM. Hekotopeie
MoCJIeJ0BaTeJIbHOCTHU CUMBOJIOB, BBOAUMBIE C YIPABJISIOLLEr0
TepMUHAJIa, BbI3bIBAIOT MOCHIIKY CUTHAIOB BCEM IpoLieccam
[PYIIIbI, aCCOLMMPOBAHHOM C J@AHHBIM yTIPAaB/ISIOLLIUM
TepMUHAJIOM.

YnpaBasawimid  Jlugep ceaHca, yCTaHOBUBIIWN COeJUHEHUE C YIIPaBJISIOLUM

nporecc TepMUHaIoM. Ecii B 1ajibHeMIIIeM TepMUHa IepecTaHeT ObITh
VIIPaB/ISIOLIUM /I CeaHca, JIMJep ceaHca yTpaTuT CTaTyC
YIIPaBJISIOLLIEro MpoLiecca.

IIpuoputerHbie IMerOoT HEKOTOPBIE TIPUBWUJIETHH TIPU JOCTYTIE K YIIPABJISIOLIEMY

(mepepsHero TepMUHasy. B ceaHce, yCTaHOBUBILIEM COeJUHEHUE C HEKUM

n/iaHa) MpoLecchl

YTIPaB/ISIOIIMM TePMUHAJIOM, MOKeT OBbITh He 6osiee offHOM
[PYIIIBI TTPOL[ECCOB, MPHOPUTETHOM T10 OTHOIIEHHIO K JAHHOMY
YTPaBJISIOIEMY TEPMUHAY.
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doHOBBIE HEHpI/IOpI/ITETHbIe K JdHHOMY YIIDAB/IAROIEMY TEPMHUHATY
mponeccsol TponecCcChI.

Pea/IbHBIN W neHTH(YKATOP MO/Ib30BaTe/Is, CO3/iaBILero Mporecc.
ujeHTU(PUKaTop
M0/1b30Bare/isi
npouecca
Pea/ibHBIN VpeHTrUKaTOp TPYIIIbI [10/1b30BaTe s, CO3/1aBLlIero MpoLecc.
uaeHTU(GUKATOP
rpynibl
MpoLeccoB

Kpome rmipuBesieHHbIX B Tabmuile 2.1, UMeOTCS W Apyrvue aTpuOyThl TPOLIECCOB,
HeCyll[eCTBeHHbIE /ISl BBITIOJTHEHUS JaHHOU TabopaTtopHoi paboThI.

[nst BbIA@u MH(POPMALMK O MPOoL[eccax CAY>KUT YTUIUTA PS:

-aA] [-defl] [-G cnucok rpynn]

-0 dopmMat] ... [-p cnucok npoueccos]
-t cnucok TepmuHanos]

-U cnucok nonb3oBaTteneu]

-9

-n

-u

ps

CNUCOK_rpynn]
CMUCOK_WUMeH ]
CMUCOK _nofib30BaTenen]

[
[
[
[
[
[
[
[To ymonuanuto, uHdopmalus BblgaeTcsi 000 Bcex Mpoljeccax, UMeHIIUX TOT Ke
JEUCTBYIOIMA HJEHTU(PUKATOPD U TOT >Ke YNpPaB/SIOMIMA TepMUHAA, UYTO U Y
TeKyLlero nosnb3oBatess. [Ipy 3TOM BBIBOAATCA WeHTU(UKATOp Mporecca, UMs
yHpaB/sSFoLero TepMuHasa, UCTpaueHHOe K JaHHOMY MOMEHTY IIPOLIeCCOPHOe BpeMsi
Y UM IPOrpamMmbl (KOMaH/ibl), BBINOHSIEMOM B paMKax nporecca. Harpumep:

PID TTY TIME CMD

1594 ttyS4 00:00:02 sh
1645 ttyS4 00:00:00 sh
1654 ttyS4 00:02:45 rk.20.01
18356 ttyS4 00:00:00 prconecm
18357 ttyS4 00:00:00 sh
18358 ttyS4 00:00:00 ps

Ecm Hy)xHa Oonee noapoOHast uHboOpMalys o 6ojiee IITMPOKOM Habope IMpOIeCCoB,
CJ/iefiyeT T0b30BaThCs OIMLHSMHU.

Ins ompoca uaeHTU(UKATOPOB MpoLiecca, POAWUTENbCKOTO TpoLecca W TpyMibl
MpOL[eCCOB U3 TPOrpaMMbl, HamMCaHHOW Ha si3bike C, MpeAycCMOTpPeHbl (PYHKLUU

getpid(...), getppid(...), getpgrp(...):

#include <unistd.h>
pid_t getpid (void);
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#include <unistd.h>
pid_t getppid (void);

#include <unistd.h>
pid_t getpgrp (void);

[To craHgapTy 3TH (PYHKIMM BCeryla 3aBepIIalOTCsl YCIIeITHO, TI03TOMY OIIMOOYHBIX
KOZIOB BO3BpaTa He mpeaycMoTpeHo. [l Gosee ToApOOHOTO u3yyeHUs] 3THUX U
TIpUBe/IeHHbIX /ajiee (yHKLWH, Ce[lyeT UCI0Ib30BaTh YTUIUTY man.

[ yCTaHOBKM WAeHTU(PUKATOpa TPYIINIbl IIPOLIECCOB B I[eJiAX YIIpaB/IeHUs
3a/laHUsIMU TIpefiHa3HaueHa PyHKLUs setpgid():

#include <unistd.h>
int setpgid (pid_t pid, pid_t pgid);

BoinosiHenve dyHKIMU setpgid(...) BieueT nub0 mpucoeHeHUe K CyIlleCTBYOIe
rpymrne TpoiieccoB, MO0 co3jaHyde HOBOW TPYMIbl B paMKaX CeaHCa, B KOTOPbIH
BXOJUT BbI3bIBalOIMK Tiporiecc. IlpoijecC MOXeT YCTaHOBUTh W/eHTHU(PUKATOP
rpymmbl  Aasi cebs wid  fAJig  TIOPOXKAEHHOro mpoiiecca. Henb3s W3MeHUTh
UJeHTU(UKATOp TPyNIbI MPOLIECCOB JIMJepa CceaHca.

B cnyuae ycneiiHoro 3aBepiieHusi GyHKIuU setpgid(...) (pe3yabrar Tpy 3TOM paBeH
HY/I0) UAeHTU(dUKATOp TPYIIbl TIPOLIeCCOB YyCTaHABAMBaeTCsl paBHbIM pgid s
3a/laHHOr0 aprymeHToM pid nporjecca. Eciu 3HaueHue pid paBHO HYJ/IO, YCTaHOBKA
MIPOM3BOAUTCS //1s1 BbI3bIBAIOLIIEro mporecca. A eciv 3HaueHue pgid paBHO HYJIHO, TO
B KauecTBe W/leHTHU(MUKATOpa TPYIIIbl TIPOLIECCOB MCIOMb3yeTCsl UAEeHTU(DUKATOp
riporiecca, 3aZlaHHOTO apryMeHToM pid.

[nis co3gaHusi ceaHCa M yYCTAaHOBKU WleHTU(UKATOpa TPYIbI MPOLECCOB CTY>KUT
dbyHKLMA setsid(...):

#include <unistd.h>
pid_t setsid (void);

Ecnu  BbI3bIBaIONIMM  TIpOI[eCC He SIBASIeTCS JIMJEpPOM TpYIibl, B pe3y/ibrare
BbINIoNTHeHUst (yHKIUM Setsid() OyzmeT co3/aH HOBBIM CeaHC, NMPUYEM BbI3bIBAIOIININ
MpoLeCcC CTaHeT JIUEPOM S5TOr0 CeaHCa, PaBHO Kak W JIMAEPOM HOBOW TPYIIIbI
nipoijeccoB (6e3 ympaB/sOIero TepMHHana U 0e3 APyryux MpOoIiecCoB B TPYyIe U
ceaHce).



[TpumMepoM HMCI0/1b30BaHUSI ONMCAHHBIX BhIlle (DYHKIIWMN, SBJISI€TCS MPOrpaMMa:

#include
#include
#include
int main

}

<unistd.h>

<sys/types.h>

<stdio.h>

(void) {
pid t ppid;

pid t pgid;

/* 0TMeHuMm bydepu3auuw CTaHOapTHOro BbiBOga */

setbuf (stdout, NULL);

printf ("ATpubyThl Tekywero npouecca: pid: %d,
ppid: %d, pgid: %d\n",
getpid (), ppid = getppid (), pgid =
getpgrp ());

/* BbigenuMmcs B HOBYW rpynny */

if (setpgid (0, 0) !'=0) {
perror ("setpgid (0, 0)");

}

printf ("HoBas rpynna Tekywero npouecca: %d\n",
getpgrp ());
/* MonpobyeM co3paTb HOBbLIA CeaHC */
if (setsid () == (pid_t) (-1)) {

perror ("setsid oT wumeHu nupgepa rpynmnol");
}

/* BepHeMcsa B npexHwow rpynny */
if (setpgid (0, pgid) != 0) {
perror ("setpgid (0, pgid)");

printf ("lpynna Tekywero npouecca nocfie NoBTOPHOW
cMeHbl: %d\n", getpgrp ());
/* MoBTOPMM MOMbITKY CO3AaTb HOBLIA CeaHC */
if (setsid () == (pid_t) (-1)) {
perror ("setsid oT WMeHW He-nupepa rpynnsl");
}

printf ("lpynna Tekywero npouecca nocne co3gaHug
HOBOro ceaHca: %d\n", getpgrp ());
/* MNonpobyeM CMeHUTb Trpynny pPoAUTENbCKOro
npouecca */
if (setpgid (ppid, 0) !'= 0) {
perror ("setpgid (ppid, 0)");
}

/* MonpobyeM yCcTaHOBUTb HecyuwecTBywWUn */
/* voeHTudukaTtop rpynnsl npoueccos */
if (setpgid (0, ppid) != 0) {
perror ("setpgid (0, ppid)");
}

return (0);

Pe3ynbTar paboThl 3TOM ITPOrpaMMbl MOXKET ObITh TAKUM:

ATpubyThl
Hosasa rp
Mpynna T
pynna 1

setpgid
setpgid

Tekywero npouecca: pid: 11726, ppid:
11725, pgid: 1153
ynna Tekywero npouecca: 11726
setsid oT uMeHu nupgepa rpynnoi: Operation not permitted
eKylero npouecca nocsie NOBTOPHOW CMEHbI:
1153
eKyllero npouecca nocse CO3faHWs HOBOrO
ceaHca: 11726
(ppid, 0): No such process
(0, ppid): Operation not permitted

16
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HoBble mipoijecchbl co3fiatoTcs mpu nomoriy dyHkiuu fork(...):

#include <unistd.h>
pid t fork (void);

HoBbili (MOpOXKIeHHBIN) MPOLIECC SB/SIeTCS TOUHOM KOIWeM Mpoljecca, BbI3BaBIlIEro
fork(...) (poguTenbCKOro), 3a UCK/TIIOUEHUEM C/IeIyIOIITUX MOMEHTORB:

1.Y nopoxpeHHOro mpoLecca CBOW WAEHTU(PUKATOpP, PpPaBHO KaK U
WJeHTU(UKATOp POAUTENLCKOTO mpoLecca.

2. Y TOpOX/eHHOTO TIpoljecca coOCTBeHHasi KOmusi (hailioBbIX [eCKPUIITOPOB,
CChUIAIOLIMXCST Ha Te JKe ONUWCaHWs OTKPBITbIX (halaoB, UYTO U
COOTBETCTBYHOL[ME AeCKPUTITOPBI POIUTETHLCKOTO MpoLiecca.

3. ITopokAeHHbIH TIpollecC He HaceAyeT OOKMPOBKU (haityioB, yCTAaHOBIEHHbIE
POAUTELCKUM TIPOLIECCOM.

4. TTopoXXAeHHBIM MpPOLIeCC CO3/4aeTCsl C OAHUM TTOTOKOM YIIpaB/IeHUs — KOMUen
TOTO, UTO BbI3Bas fork(...).

5. iMeroTcst Tak’ke HEKOTOPbIe TOHKOCTH, CBSI3aHHBIE C 00pabOTKOM CUTHA/IOB, Ha
KOTOPBIX Mbl, OJJHAKO, OCTAHAB/IMBAThLCs He OyeMm.

B cnyuae ycnemiHoro 3aBepiieHusi dyHKiUs fork(...) Bo3BpalllaeT TOPOXKJEHHOMY
nporieccy 0, a poOAUTE/IbCKOMY TIpoliecCy — udeHMu@uKkamop nopoxcoeHHOz20
npoyecca. Ilocne »storo ofa Tipoljecca HauMHAIOT HE3aBUCUMO BBITIO/HATh
WHCTPYKIMH, pacTiofioxkeHHbIe 3a obpaiijeHreM K fork(...).

[Ipu Heymaue poaWUTeTHLCKOMY IIPOLIECCY BoO3Bpaiiaercs -1, Hoebill npoyecc He
co3zdaemcs.

[TockonbKy Bo3Bpaiijaemble (yHKIHer fork(...) 3HaueHUWs pa3/iduHbl [ 00enx
KOTIMM, pOIUTeNbCKUM U TOPOXKIAEHHBIM MPOIeCChl MOTYT Jlajiee BbITIO/IHATHCS TI0-
pasHoMy. Hampumep, mnpolecc-mpeiok MNepexoJuT B COCTOSIHUE — OXUAHUS
3aBepllleHHsi  TIpoljecca-moToMka b0, ecau  TpoLecC-MOTOMOK  3amylileH
ACMHXPOHHO, TIPOZ0/DKAeT BBIMOJHEHVE Mapaslie/ibHO C HUM. [Iporjecc-noTomMoK npu
nomoIu (GyHKIUU cemMelCTBa exec(...) TIOMeHsieT TIporpaMMy, KOTopasi oripefiesisieT
ToBe/IeHHe MpoLiecca, ¥ nepejjaeT eu yrpasieHue U ClIMCOK apryMeHTOB.

3aronoBok (hyHKIMM main(...) iporpaMMbl Ha si3bike C, B 0011[emM c/iyuae, iMeeT BU/;
int main (int argc, char *argv []1);

3HaueHre argc pPaBHO KOJIMUeCTBY apryMeHTOB;
argv — 3T0 MacCUB yKa3areseil COOCTBEHHO Ha apryMeHTbl, KOTOPbie OIpe/esitoTCs
MCXO/Is1 U3 KOMaHJHOW CTPOKH, 3arycKarolljel mporpammy Ha si3bike C.

B COOTBETCTBHMM C MPUHATBHIM COIVIAIIEHHEM, 3HAUEHHe argc He MeHbIIe eUHMIIBI, a
NepBLIN 3/IEMEHT MaCCHBA Argv yKasbIBaeT Ha LIeIOUKYy CHMBOJIOB, COZIep)KAIlly 0 UMsI
BBITIO/THSIEMOTO (baiina.
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AHaJIOTUYHBIN CMBIC/T UMEIOT apryMeHThl (PyHKLIUM ceMelCcTBa exec(...):

#include <unistd.h>
extern char **environ;

int execl (const char *path, const char *argo,
/*, (char *) 0 */);
int execv (const char *path, char *const argv []);
int execle (const char *path, const char *arg0,
/*, (char *) 0, char *const envp [] */);
int execve (const char *path, char *const argv [],
char *const envp []);
int execlp (const char *file, const char *argo,
/*, (char *) @ */);
int execvp (const char *file, char *const argv []);

dyHkIMKU ceMelicTBa exec(...) 3aMeHSIOT TeKyIui obpa3 Tpoliecca HOBBIM (H,
C/le[JoBaTe/IbHO, B C/lyyae YCIeILIHOro 3aBepilieHrs] BO3BPaT B BbI3bIBAIOIUI MPOLIECC
HeBO3MOKeH). HoBbIii 00pa3 co3ziaeTcss Ha OCHOBe BBITIOTHUMOTO (paiisia, KOTODPbIi
Ha3biBaeTcs (paiisiom obdpa3a mporecca.

[TepemeHHas1 environ MHULMAIM3UPYeTCd KaK yKa3aTe/b HA MaCCHMB yKa3aresjeu Ha
COCTaBJISIIOLIME OKPY’KEeHHE LIe[I0UKU CHMBOJIOB.

3amMeuaHue 4.
MaccuBsl argv ¥ environ 3aBepIliar0TCs MyCTbIM yKa3aTeseM.

AprymeHT path yka3biBaeT Ha MapIIpyTHOe UMs (paiisia ¢ HOBBIM 00pa3oMm mpoiiecca.

AprymeHT file iMeeT aHa/IOTMYUHBIN CMBIC/, OAHAKO, €C/IU OH 3aZlaH Kak MPOCTOoe UM,
TO MPOU3BOJUTCS TTIOMCK B KaTajorax, 3aJaHHbIX IepeMeHHOU OKpy»keHust PATH.

AprymenTs! argo, ..., IBASIOTCS yKa3are/siMU Ha LIelOUYKU CUMBOJIOB, COCTaB/ISIOLIIME
CIIMCOK apryMeHTOB HOBoro obpasa mpotiecca. [lociegHum B crivcke pacrionaraeTcst
MyCTOM yKa3aresib, a aprymeHT arg0 0/bkeH yKa3blBaTh Ha UM (aiina-obpasa.

ApFYMEHT envp nMeeT TOT >Ke CMbIC/I U Ha3HAY€HWEe, UTO U IepeMeHHast environ.

daiinoBble [eCKPUIITOPBI OCTAOTCS OTKPLITHIMA B HOBOM 00pase, eC/i TOJbKO OHU
He Ob1u cHabOeHbI hriarom FD_CLOEXEC.

HeticTByronmii  ueHTU(GUKATOp TMO/b30BaTeNs Tpoliecca nepeycmaHaeaueaemcs
PaBHBIM UZleHTU(PUKATOPY B/azesiblia (paiisia (aHaJIOTMYHO JJisl TPYIIIIbI).

Cnepytoliie aTprulOyThI MpoLiecca 0CTalTCs Hen3MeHHbIMU:
* UAeHTU(UKATOP MPOLIeCca;
* UJIeHTU(hUKATOP POJIUTENHCKOTO MPOLiecca;
* WJIeHTU(HUKATOP IPYIIIbI MPOLeCCOB;
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* YJIeHCTBO B CeaHCe;
* peasbHble UIeHTU(UKATOPBI TI0JIb30BaTe/Isi U TPYIIIbI MPOLIeCca;
* WJIeHTU(UKATOPbI AOTOTHUTEIbHBIX TPYIII;

* TEeKYLUWU U KODHEBOW KaTasloryu;

* Macka pe)kuMma co3AaHusi (aios;

* aTpubyThl, CBsI3aHHbIE C 00pabOTKOM CUTHA/IOB.

PopuTe/bCKHI NMPOLIECC peasv3yeT O)KUZaHUe 3aBepllieHusl TPoLeCCOB-TIOTOMKOB U
nosiyyaeT MWHGOpPMaIMI0 O ero (3aBepllieHUs)) CTaTyce C TOMOIbI0 (PYHKIUN
ceMeiiCcTBa wait(...):

#include <sys/wait.h>
pid t wait (int *stat loc);
pid t waitpid (pid t pid, int *stat loc, int options);

dynHkums waitpid() skBrBasieHTHa wait(), ecniu aprymeHT pid paBeH (pid_t) (-1), a
apryMeHT options uMeeT Hy/ieBoe 3HaueHue. AprymeHT pid 3azaeT Habop
TOPO’K/IeHHBIX TPOL[eCCOB, CTATyC 3aBepllieHUs] KOTOPbIX 3arpaliuBaeTcs. 3HaueHue
(pid_t) (-1) npencTaBnsieT MPOM3BOJbLHBIA 37€eMEHT MHOXXECTBa TMOPOXKAEHHbIX
npoueccoB. Ecmu pid > 0, umeercs B BUJY OAWH TIpoLleCC C JaHHbIM
ueHTuuKaropoM. HyneBoe 3HaueHue crieriupuiipyet /ito60ro MOTOMKA U3 TOMU Ke
TpyNIbl MPOLECCOB, YTO U Bbi3biBawOluMK. Hakonen, mpu pid < (pid_t) (-1)
3amparirBaeTCsl CTaTyC 3aBepllieHus JiFo00ro MOPOKAEHHOTO Tpoljecca W3 TPYIIIIHI,
nAeHTA(UKATOp KOTOPOU paBeH abCOJIOTHOM BesmmurHe pid.

AprymeHT options 3aziaeTcsi Kak T1obutHoe MJIM cnepyroiux  (iaros,
orpe/ie/ieHHbIX B 3ar0JIOBOYHOM (patine <sys/wait.h>:

« WNOHANG - ¢yHkuus waitpid() He TpUOCTaHaBIMBaeT BBINOTHEHUE
BBbI3bIBAIOILIEIO TIOTOKA yMpaB/eHWs, eCId 3arpalivBaeMblid CTaTyC He
JOCTYTIeH HeMe/JJIeHHO.

* WUNTRACED - Hapsay CO CTaTyCOM 3aBepllieHus 3arnpaliuBarh CTarycC
OCTAHOBJIEHHBIX, HO ellle He ONPOIIeHHbIX MPOLeCCOB.

Ecmu 3anpoc craryca MOpOXKZAEHHOTo TMpoliecca 3aBepIIn/Cs YCHelHo, (YHKIUU
wait() 1 waitpid() Bo3BpaIllalOT HAEHTHU(UKATOpP 3TOrO Ipoljecca U pa3MelraroT 10
yka3sareso stat_loc (ecu on otuer ot NULL ) 3HaueHHWe, KOTOpoe OyzieT Hy/IeBbIM
TOrZla U TOJBKO TOTJa, KOrZJa BbIJAH CTAaTyC IMOPOXKAEHHOIO IpoLecca, KOTOPbIU
3aBePIIWICS M0 OAHOU U3 TPeX MPUUKH:

* TpoM301LIesT BO3BpaT U3 (yHKLIMHA main(...) C HyJeBbIM pe3yJ/ibTaToM;

* TMOpOXKJEHHBIM TPOLIeCC BbI3BAA (PYHKIMIO _exit() uiv exit() C HyIeBbIM

apryMeHTOM;
* 3aBepLIWIMCH BCe NTOTOKU YIIpaBIeHUs MOPOKAEHHOTO MpoLiecca.

[71s aHanmM3a Lie/I0YUC/IeHHOTO 3HaueHus stat_val, Ha KOTOpoe yKa3biBaeT apryMeHT
stat_loc, B dhatine <sys/wait.h> oripesiesieH Habop MaKpOCOB.
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Hanpumep, 3Hauenne WIFEXITED (stat_val) OygeT HeHy/leBbIM B Ciiydae
HOPMaJ/IbHOTO 3aBeplleHusl TTOPOXAeHHOro mpoiecca; npu 3toM WEXITSTATUS
(stat_val) Bo3BpaijaeT myiafmmii 6alT craryca.

Makpoc WIFSTOPPED (stat_val) Bo3BpalljaeT HeHy/ieBOe 3HaUeHue, eC/Iu MoaydeH
CTaTyC OCTAaHOBJIEHHOTO MpoLjecca.

[Tpoiiecc MO)KeT BbI3BaTh COOCTBEHHOe 3aBepiilieHHe, OOpaTUBIIMChL K (QYHKIUSIM
ceMelCTBa exit(...):

#include <stdlib.h>
void exit (int status);
void Exit (int status);

#include <unistd.h>
void exit (int status);

3HaueHHWeM aprymMeHrta status moryT ciayxutb KoHcTaHThl 0, EXIT SUCCESS,
EXIT_FAILURE vinu moboe pyroe 3HaueHHWe, XOTs OXKU/IAOIEeMY POAUTETHCKOMY
niporjeccy OyZeT JOCTyTIeH TOMbKO MJIaZIInid OalT ctatyca (status & 0377).

Ecnu poauTtenbcKyi TIpoLiecC BBIMOJHSET (PyHKIUU wait(...) win waitpid(...), eMy
repesiaeTCs MJIaZIIMM OaliT 3HaueHus status. Eciv poauTebCKUi MpoIiecc 3Toro He
JenaeT, GyHKIMU CeMeMcTBa exit(...) TepeBOAST BbI3bIBalOIIMI MPOL[eCC B COCTOSTHHIE
30M0H.

Ecm y 3aBepiuatorjerocsi mporjecca ObUM TIOTOMKH, POJUTENbCKUM [T HUX
CTaHOBUTCSI CUCTEMHBIN MPOLIeCC, OTpeesieMbIi peanu3aluei.

Oyukiys atexit(...) T03BO/sIeT 3apeTUCTPUPOBaTh (PYHKIMH, KOTOpble OyAyT
BBI3BIBATLCS, €CJTH TIPOLECC 3aBepIiiaeTcs, oOpalrasich K exit(...) Wid Bo3Bpalljasich 13
main(...).

#include <stdlib.h>
int atexit (void (*func) (void));

Peanu3anmsa fo/DKHaA MOAAepKUBaTh PETUCTPALIMIO 110 KpalHeu Mepe TpUZLaTH JBYX
(GYHKLMI 1 BbI3bIBaTh MX B 00paTHOM MOPSIZIKe.

Hwke mnpuBeseH TpUMep HCIOIb30BaHUSI (YHKLUN TOPOKIAEHUST W 3aBepLIeHUs
IIPOLIECCOB:

#include <unistd.h>
#include <stdlib.h>
#include <stdio.h>
#include <sys/wait.h>

static void atefunc (void) {

/* lNepep 3aBepleHWeM BbipaguM MHPoOpMaumio o */
/* npoueccax */



printf ("CuTyauusa nepepn 3aBepWEHUEM
poanTenbCcKoro npouecca\n");
(void) system ("ps -o pid,ppid,vsz,args");

}
int main (void) {
int pid;
int stat;
/* 0TMeHuM bydepu3auuiw CTaHOapTHOro BbiBOga */
setbuf (stdout, NULL);
/* 3apeructpupyeM obpaboTumMK 3aBeplieHus npouecca */
if (atexit (atefunc) != 0) {
perror ("ATEXIT");
exit (1);
}
/* Co3gaguMM HOBbIM mpouecc */
if ((pid = fork ()) < 0) {
perror ("FORK");
exit (2);
} else if (pid == 0) {
/* TlopoxOoeHHbIM npouecc */
/* BbinonHMM cnyxebHyw nporpammy ps */
printf ("CuTyauus C TOYKM 3pEeHUS NOPOXOEHHOI O
npouecca\n");
(void) execl ("/bin/ps", "ps", "-0",
"pid,ppid,args", (char *) 0);
perror ("EXEC");
exit (3); /* execl() 3aBepunncs Heypaden */
} else {
/* PoguTenbCkKuMh npouecc */
sleep (1);
/* BeposaTHO, MOPOXOEHHbIN Mpouecc yxe */
/* 3aBepuwnnca */
/* TlocMOTpMM Ha Tekylyw cutyauuio */
printf ("Cutyaumsa nepen Bbi30BOM waitpid() B
poouTenbCckoM npouecce\n");
(void) system ("ps -o pid,ppid,vsz,args");
(void) waitpid (pid, &stat, 0);
printf ("CTtaTtyc 3aBepuweHMs NOPOXAEHHOrO
npouecca C maeHtTupukaTopoM %d: %d\n", pid, stat);
}
return 0;
}

PEBYJIbTaT pa6OTbI 3TOMU IMMPpOrpaMMBI MOJXET BBITVIAAETH TdK:

CMTyauma C TOYKM 3peHus MOPOXOEHHOro npouecca

PID PPID COMMAND

6123 1072 -sh

29568 6123 prog30

29569 29568 ps -o pid,ppid,args

CuTyaumna nepep BbI30BOM waitpid() B poguMTenbCKOM
npouecce

PID PPID VSZ COMMAND

6123 1072 2260 -sh

29568 6123 1340 prog30

29569 29568 0 [ps <defunct>]

29570 29568 2584 ps -o pid,ppid,vsz,args

CraTyc 3aBepleHusa MOPOXLEHHOro npouecca C
noeHTupnkaTopom 29569: 0

CuTyauua nepepn 3aBepleHWeM poouMTeNibCKOro npouecca
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PID PPID VSZ COMMAND

6123 1072 2260 -sh

29568 6123 1340 prog30

29571 29568 2584 ps -o pid,ppid,vsz,args

B npumepe, uHopmayus o 3oMb6u-npoyecce BbiBe/ieHa ¢ oMeTKol <defunct>.

I171s1 TepMHUHHMPOBAaHUS TIPOLIECCOB U3BHe, TIpe/iHa3HaueHa ciaykeOHas mporpamma Kill,
To/iBepKeHHasi KOHTPOJIIO MpaB A0CTyTa U BbI3BaHHas C/IeAyOLMM 00pa3oM:

kill -s TERM upeHTudMkaTop_npouecca ...
N

kill -s KILL wpeHTudMkaTop_npouecca ...
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3. CUTHANDbI - KAK CPEACTBO YIMNPABJ/TEHUA
NMPOLECCAMU

C npuK/IafHOM TOUKU 3pEeHUsl, KaX/bli npoyecc — 3TO MNPUKIaJHAas MporpaMma,
BBITIO/THSIIOIIIast paCueTHYI0 YacTh HeKOTOPOM 3afiauM wiv obecrieurBaroiiiasi pelieHye
otoit 3agaun. Jns OC, npoyecc — 370 (yHKI[MOHAIBHBIA 3/€MeHT, TpeOyroiuii
pecypcoB mpolieccopa, orepaTUBHON TaMsTH, ¢aiijioBON CHUCTeMbl WKW HEKOTOPBIX
CpeZiCTB KOMMYHUKALIAH.

B KoHeuHOM HUTOTe, He0OXOAMMbIe PeCYPChl BHIUMC/IUTELHOM CUCTEMbI (KOMIIIEKCa),
OTIpe/Ie/ITFOTCSl a/JITOPUTMOM peIlleHUst 3a/laud W TMOTPeOHOCTAMU CaMOM 3a/aud B
pecypcax.

O>kuziaHue 3alauel peCypcoB UMEET /IBa HEraTUBHBIX C/I€/ICTBUS:
* yBeJIMuUMBaeT 00lijee BpeMsi pellieHus 3a/jauu;
* TMPUBOJAUT K He3(PPeKTHBHOMY MCIO/Ib30BaHMIO 3aziauert nporeccopa OBM.

B psize cnyuaeB, yaaeTcss 4aCTUYHO YCTPAHWTBL 3TH HEAOCTATKW, pa3buB 3a/ady Ha
1o/i3a/jaur, KOTOpble pellarTcsl OTAe/ bHbIMU MpoljeccaMd OC, U CUHXPOHU3HMPOBaB
TMPOLIeCChI C TIOMOLIbIO CPE/ICTB Mepefjaur CUTHA/IOB MeK/y MpOLieccaMu.

B pmanHOM pa3zene MpUBOAWTCS OMMCAaHWE WHCTPYMEHTA/bHbIX CpefcTB si3bika C,
KOTOpbIe 00eCIieunBaoT yIipaBieHHue CUrHaTaMHU.

Crangapt POSIX-2001, oz curHasom MOHUMaeT MeXaHW3M, C IOMOLLbI0 KOTOPOro
MpollecC WM TIOTOK yTpaBAeHWs YBeAOM/SIOT O HEKOTOpOM  COOBITHH,
MPOM30IIIeJIIIeM B CHCTEMe, WIH IIOJBEPraioT BO3JEMCTBUIO 3TOTO COOBITHS.
[Tpumepamu TOOOHBIX COOBITHI MOTYT CIY>KWTb arfapaTHbie HCK/IIOUUTEeTbHbIe
CUTYyalliy U crieljuduueckue AeMcTBUs TipolieccoB. TepMuH "cUTHaM" MCIO/Ib3yeTCs
TakKxke Jiyisi 0003HAYEHHsI CAMOT'0 COOBITHSI.

[oBOpSAT, uTO cUrHan reHepupyercsi (WM MOChLIAeTCs) [as1 mpolecca (nomoka
ynpae/ieHust), KOTZia TIPOMCXOJUT BbI3BaBIllee ero coobITHe:
* BBISIB/IEH allllapaTHbIN COOM;
* otpaboTan Taiimep;
* [0/b30BaTe/ib BBel C TepMUHaAa Crelu(UuecKyro MO0C/ae[0BaTelbHOCTb
CUMBO/JIOB;
* nmporecc obparwics K ¢yHkiuu kill() v apyrue.

WHorza 1o 0fAHOMY COOBITUIO TeHePUPYIOTCSI CUTHAbI [jisi HeCKOJIbKUX TIPOLIeCCOB,
Harpumep, [/1s1 TPYIIIbI TTPOLIECCOB, aCCOLIMMPOBAHHBIX C HEKOTOPBIM YIIPABJISIOLIUM
TepPMUHAJIOM.
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B MOMeHT reHepaluM CWrHasna OIpefie/isieTCs, MOChLIaeTCs JIU OH MPOLecCy WIn
KOHKDEeTHOMY TOTOKY yIipaBjieHUsi B mpouecce. CuUrHaabl, CreHepUPOBAaHHbIE B
pe3yJibTaTe AeMCTBUM, NPUMNKUChIBAEMbIX OTJe/bHOMY MOTOKY yMpaB/ieHus], TAKUX Kak
BO3HUKHOBEHME anmnapaTHOW WCK/IOUUTEbHOW CUTYyalluH, TIOCBUIAKOTCS 3TOMY
MOTOKY.

CurHasbl, reHepalysi KOTOPBIX aCCOLIMUPOBaHa C WAEHTU(UKATOPOM Mpoliecca WA
Ipynmbl  TPOIIECCOB, a TakKXKe C AaCUHXPOHHBIM  COOBITWEM, Harpumep,
T0J/Ib30BaTeIbCKUM BBOJ, C TepMUHAsA, MOChLIAOTCS Tipoijeccy. B kKakgom mpoiiecce
orpejie/ieHbl JIeMCTBUs, TpeAripUHMMaeMble B OTBeT Ha BCe IIpeAyCMOTpPeHHbIe
CUCTEMOM CUTHAJIBI.

['oBOpAT, UTO cu2HAn docmaeneH npoyeccy, KOTia B3STO [/is1 BLITIOJIHEHUS [1eliCTBUe,
COOTBETCTBYHOLI|ee TaHHBIM IIPOLIECCY U CUTHAJTY.

CuzHan npuHsam npoyeccom, KOria OH BbIOpaH M BO3BpallleH OfHOW U3 (yHKLUN
sigwait(...).

B uHTepBasie OT reHepalydyd [0 /[JOCTaBKW WM TIPUHATHS CUZHA/ HA3blAemcs
scdywjum. OOBIYHO OH HEBHAUM [l TPUIOKeHHH, OFHAKO [JO0CTaBKy CHTHasa
TOTOKY yTIpaBleHHsT MOXHO OsiokupoBath. Eciu felicTBHe, acCOIMMPOBAHHOE C
3a0/I0KMPOBaHHBIM CUTHA/IOM, OTJIMYHO OT WrHOPUPOBAHHWS, OH OyaeT >KJaTh
pa36/I0KUPOBaHMS.

Y Kaxc0020 nomoka ynpaejneHusi eCmb MACKA CU2HA/08, OTIpefefstoiias Habop
6rmokupyeMbix curHasoB. OOBIYHO OHA /IOCTaeTCs B HACeCTBO OT POAUTETHCKOTO

ITOTOKA.

C curHasiom Mor yT OBITH dCCOIIMMPOBAHEI ,U‘EI;'ICTBI/IH O4HOI'0 U3 TpeX TUIIOB!:

 SIG_DFL — BbINOMHAKTCA MOApa3yMeBaeMble [eWCTBUS, 3aBUCSIIUE OT
CUTHaJIa, KOTOpbIe OMKCaHbI B 3ar0JIOBOYHOM (aitie <signal.h>;
* SIG_IGN - wrHopupoBarb CuUrHajd. JlocTaBka CUrHajsia He OKa3bIBaeT

BO3/IelICTBUS Ha MPOLeCC;
* yKkazameab Ha ¢yHKyuio - oOpaboTaTh CUTHAJ, BBITIOJHUB TIPU €0 /I0CTaBKe

3afaHHy0 ¢yHKiuio. I[locie 3aBepieHus QyHKIUM 00pabOTKM Tporjecc
B0300HOB/ISIET BLITIOJTHEHNE C TOUKH ITPEPhIBaHUS.

OO6bryHO, (yHKLUMS 00pabOTKM BbLI3BIBAETCSI B COOTBETCTBUU CO  CJIEAYIOLUM
3aroJIOBKOM s3blka C:

void func (int signo);

rae signo - HOMepP 4O0CTaB/IEHHOI'O CUI'Ha/ld.
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[TepBoHauanbHO, [0 BXOJa B (YHKUUIO main(..), peaklys Ha BCe CUTHabI
ycranoBseHa Kak SIG_DFL wmm SIG_IGN.

@OyHKIMSA Ha3bIBAeTCS ACUHXPOHHO-CU2HA/IbHO-0e30nacHol (ACB), eciii ee MOXXHO
BBI3bIBATh 0e3 KaKHUX-/TM00 OrpaHUueHUH IPU 00paboTKe CUTHAJIOB.

B cranpapre POSIX-2001 nmeeTcst cricoK (yHKIMM, KOTOpPbIe [JO/DKHBI ObITh MO0
Nno8mMopHO 8X00UMbIMU, MO0 HerpepbiBaéMbIMU CUTHA/IaMH, UTO TpeBpalllaeT UX B
ACB-dyHkimu. B 3TOT ciucok BKIrodeHbl 117 QyHKIMNA, B TOM YKC/e OYTH BCe U3
paccMarpuBaeMbIX HaMU.

Ecmu curnan A0CTaBJ/IA€TCA IIOTOKY, a4 PpedkKiyda 3dK/IK4UdeTCd B 3dBepIIeHHH,
OCTAaHOBKe WJ/IM IIPOAOJ/DKEHHMH, BeChb IIpOoLeCcC AO/DKEH 3dBepIIMTbCA, OCTAaHOBHUTBLCA
WJIN TIPOAOJDKUTBCA.

CurHan mpoliieccy Mo)keT ObITb TMOc/iaH MO0 M3 KOMaHZHOM CTPOKHU C IOMOIIbIO
cny>keOHOM miporpammbl  kill, nmubo w3 mporiecca C TIOMOIIBIO  OJHOMMEHHOMN

(GyHKLMU:

#include <signal.h>
int kill (pid t pid, int sig);

CurHari 3a/jaeTcsi apryMeHTOM Sig, 3HaueHre KOTOPOTO MOXKeT ObITh HY/IEBBIM; B 3TOM
cnyuae pevictBus GyHkuuu Kill() cBoasiTCs K TIpoBepKe IOMyCTUMOCTU 3HaueHus pid;
HY/IeBOU pe3y/bTaT - TPU3HaK ycrielHoro 3aBepiuenus kill().

Ecmu pid > 0, 3TO 3HaueHue TpaKTyeTCsl KakK ujeHTU(UKaTop mpoijecca. [lpu
HYy/1eBOM 3HaueHuu pid, CUTHaJI TIOChLJIaeTCsl BCEM MpOoljeccaM U3 TOU Ke TPYMIibl, UYTO
1 BbI3bIBAOII[HM.

Ecmu 3Hauenue pid paBHO -1, ajjpecaTtaMuy SIBJISIFOTCSI BCe TIPOLIECChl, KOTOPbIM
BbI3bIBAIOIIMI MeeT TIPaBO MOChIIaTh CUTHATbI.

[Ipy mnpourx OTpUIlATe/NbHBIX 3HaueHWsIX pid, CUrHa/A TIOChIAeTCS TPYIIe
TIPOLIeCCOB, Uel uaeHTU(hHKaTop paBeH abcomoTHOM BesunHe pid.

[Ipouiecc MeeT TpaBO MOC/AaTh CATHA ajpecaTty, 3alaHHOMYy apryMeHTOM pid, eciu
OH (Tpolecc) HMMeeT COOTBETCTBYIOIME€ TIPUBWIETMM WA €ro peajbHbId WU
JNeNCTBYIOIIMM  UAEHTU(UKATOp T0/b30BaTe/isi COBMaZfiaeT C peajbHbIM WU
coxpaHeHHbIM [1/ITT-uneHTU(hUKAaTOPOM a/ipecara.

Be13oB ciyxebHoii nporpammel kill B Buge: kill -1, mo3BosisieT BbIBeCTH Ha TepMHUHA
BeChb CIIMCOK CUTHAJIOB:

1) SIGHUP 2) SIGINT 3) SIGQUIT 4) SIGILL
5) SIGTRAP 6) SIGABRT 7) SIGBUS 8) SIGFPE
9) SIGKILL 10) SIGUSR1 11) SIGSEGV 12) SIGUSR2
13) SIGPIPE 14) SIGALRM 15) SIGTERM 17) SIGCHLD
18) SIGCONT 19) SIGSTOP 20) SIGTSTP 21) SIGTTIN



22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)

SIGTTOU
SIGVTALRM
SIGPWR
SIGRTMIN+2
SIGRTMIN+6
SIGRTMIN+10
SIGRTMIN+14
SIGRTMAX-13
SIGRTMAX-9
SIGRTMAX-5
SIGRTMAX-1
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23) SIGURG 24) SIGXCPU 25) SIGXFSZ

27) SIGPROF 28) SIGWINCH 29) SIGIO

31) SIGSYS 32) SIGRTMIN 33) SIGRTMIN+1
35) SIGRTMIN+3 36) SIGRTMIN+4 37) SIGRTMIN+5
39) SIGRTMIN+7 40) SIGRTMIN+8 41) SIGRTMIN+9
43) SIGRTMIN+11 44) SIGRTMIN+12 45) SIGRTMIN+13
47) SIGRTMIN+15 48) SIGRTMAX-15 49) SIGRTMAX-14
51) SIGRTMAX-12 52) SIGRTMAX-11 53) SIGRTMAX-10
55) SIGRTMAX-8 56) SIGRTMAX-7 57) SIGRTMAX-6
59) SIGRTMAX-4 60) SIGRTMAX-3 61) SIGRTMAX-2
63) SIGRTMAX

Cranpapt s3bika C onpepessieT uMmeHa Bcero iecty curHanos: SIGABRT, SIGFPE,
SIGILL, SIGINT, SIGSEGV u SIGTERM.

Crangapt POSIX-2001 ompezesnsieT Kak 00si3aTe/bHbBIE IS peayd3aljid CHUTHAJIbI,
npeZicTaB/eHHbIe B Tabnuie 3.1.

Ta6auya 3.1. CueHanbl, onpedeneHHble cmanoapmom POSIX

Cur=an

Onucanue cUrHasja

SIGABRT

CurHan aBapuMHOrO 3aBepilieHHsi Tipoiecca. [Togpa3ymeBaemasi
peakiusi TIpeycMaTpvBaeT, TIOMHMO AaBapUNHOTO 3aBepIleHwUs,
co3zanue daiiia ¢ 06pa3oM mamsiTH Mpoliecca.

SIGALRM

CpabOarbiBanve OyauabHUKa. [loppa3ymeBaeMast
aBapuiiHOe 3aBepilieHue Mmporjecca.

peakuus -

SIGBUS

OmmbKka CHCTeMHOM IIMHBI KakK C/ae/CTBHe oOpaljeHus: K
HeoripeJesieHHoON obsactu mamsitu. [logpa3ymeBaeMasi peakuus -
aBapuiiHOe 3aBepilieHWe W co3jaHue (aiia ¢ obpa3oM MamsTU
riporjecca.

SIGCHLD

3aBepilieHWe, OCTAaHOBKA WM TIPOJO/DKEHWE TIOPOXKIEHHOTO
niporiecca. [TogpasymeBaemasi peakijysi - irHOPUPOBAHUE.

SIGCONT

[Mpomo/keHWe  Tiporjecca, €eCIM OH  ObUT  OCTAHOBJIEH.
[TompasymeBaemMasi peaklidsi - TIPOAO/DKEHUE BbITIOJHEHUS] WA
WTHOPUPOBaHMe, eC/H MPolLiecC He ObIT 0CTaHOBJIEH.

SIGFPE

HekoppekTHast apudmeTrnueckass onepauus. IlogpasymeBaeMast
peaki[usi - aBapuiiHOe 3aBepilleHre U co3jaHue (aiina ¢ obpa3om
naMsiTH mpotiecca.

SIGHUP

CurHan pasbeauHeHus. [logpa3ymMeBaeMasi peakilusi - aBapuUHOE
3aBeplieHHe TpoLecca.

SIGILL

HekoppekTHas komaH/a. [logpa3symeBaemasi peakijysi - aBapuiiHOe
3aBepIlieHre U co3aHue (aiiia ¢ 00pa3oM MaMsTH Tpoliecca.

SIGINT

Curnan TIpepbIBaHuS, TIOCTYTIUBIIIHIA C TepMHHaJa.
[ToppasymeBaemast peakiiyisi - aBapUiHOe 3aBepllieHre Mpoliecca.

SIGKILL

YHUUTOXEeHUe rmponecca (BTOT CUI'Ha/1 HeJIb3d I1e€pexXBATUTL [JIAd
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00pabOTKM WM TTPOMTHOPUPOBATh). [TopasymeBaemMasi peakifusi -
aBapHiHOe 3aBepllieHre Tporiecca.

SIGPIPE [lombITKa 3amyMcu B KaHajl, U3 KOTOPOrO HUKTO He UWTaeT.
[TogpasymeBaemasi peakLysi - aBapUUHOe 3aBepIleHle MpoLjecca.

SIGQUIT CurHan BbIXOJa, TOCTYIHUBIIWKA C TepMuHasa. [logpasymeBaemast
peaki[usi - aBapuiiHOe 3aBepilieHre U co3jaHue (aiina ¢ obpa3om
raMsTH TIpoLiecca.

SIGSEGV HekoppekTHoe oOpaiijeHre K namsTd. [logpasymeBaemasi peakiiyst
- aBapuiiHOe 3aBepileHue U co3faHue (aiisa ¢ obpa3om mamsATH
rpoLiecca.

SIGSTOP OcTaHOBKa BBITIOJTHEHUST (3TOT CUTHA/ Hesb3sl TMepexXBaTUThb AJIsl
00paboTKu WM TIPOMTHOPUPOBATh). [1ogpa3ymeBaemMasi peakiys -
0CTaHOBKa IIpoLiecca.

SIGTERM CurHan  TepmuHUpoBaHus. llogpasymeBaemas  peakuus -
aBapyMHOe 3aBeplleHue TrpoLecca.

SIGTSTP Curnan OCTaHOBKHY, MOCTYTUBLINN C TepMUHasa.
[Tonpa3ymeBaeMast peakijys - OCTaHOBKa IpoLjecca.

SIGTTIN [TonbiTka uTeHusi u3 ¢oHoBoOro mpoijecca. IlompasymeBaemasi
peakLus - 0CTaHOBKa IpoLiecca.

SIGTTOU [TonbiTka 3anmcu U3 (QoHoBoro mnpouecca. Ilogpa3ymeBaemasi
peakLus - 0OCTaHOBKa IpoLiecca.

SIGUSR1, Onpepensiemble  1oJib30BaTesieM curHaabel. [logpasymeBaemast

SIGUSR2 peaklus - aBapuiHOe 3aBeplieHre rpoLecca.

SIGPOLL OmnpaimviBaemMoe  coObiTe.  IlompasymeBaemasi  peakuus — -
aBapuMHOeE 3aBepllIeHure MpoLecca.

SIGPROF CpabatbiBaHre TaiiMepa TipodunvpoBadus. [logpa3ymeBaeMast
peakLys - aBapuiHOe 3aBeplleHHe MpoLecca.

SIGSYS HeKoppeKTHbIM CHUCTeMHbIM BbI30B. [lo/pasymeBaemasi peakijus -
aBapuiiHOe 3aBepllieHHWe U co3fiaHue (aiia ¢ obOpa3oM MamsATH
riporiecca.

SIGTRAP [Torasanve B TOUKy TpacCUpPOBKU/TIpepbiBaHUs. [logpasymeBaemas
peakiysl - aBapuiiHOe 3aBepIleHre W co3faHue (aiiia ¢ oOpa3oM
raMsTH TIpoLiecca.

SIGURG BrICOKOCKOpOCTHOE TOCTYyIIeHUe JTAHHBIX B COKeT.
ITonpa3ymMeBaeMasi peakLjyisi - UTHOPUPOBaHUe.

SIGVTALRM |CpabareiBaHWe  BUPTyaqbHOTO TaiiMepa. [loapa3ymeBaemas
peakLus - aBapurHOe 3aBeplieHure rpoLecca.

SIGXCPU Wcuepriad /JMMUT TIpOLIECCOPHOTO BpeMeHU. [loapasymeBaemas

peaki[usi - aBapuiiHOe 3aBepilieHre U co3jaHue (aiina ¢ obpazom
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IMaMsATH IIpoLeccad.

SIGXFSZ [TpeBbIllieHO orpaHuueHve Ha pa3mep aiioB. [TogpasymeBaemast
peakiysl - aBapuiiHOe 3aBepIleHKe W Cco3jaHue (aiia ¢ oOpa3oM
ramsTy nporiecca.

[Tporjecc (nomok ynpaeneHus) MOXKeT TOC/AaTb CUTHa/M camMoMy cebe C TOMOIIbIO
dbyHK1MY raise(..).

Bbi30B raise(...) s5kBuBasieHTeH Bbi30BY QyHKIMM: kill (getpid(), sig);

#include <signal.h>
int raise (int sig);

[TockinKa curHama caMomy cebe MCII0/Tb30BaHa Takxke B QyHKI[M abort(), koTopasi 110
YMOJUaHUIO BbI30BET aBapUilHOe 3aBepllieHWe Tipoilecca. Eciu ke dyHKIUs
0o6pabotku curHasia SIGABRT He BO3BpaTuT yIipaB/ieHHe, TO 3aBepilieHre Tporjecca
He Oyzger. Kpome Toro, ¢yukuusa abort() orveHsieT OOKUpOBaHUWE WU
urHopvposanue curHana SIGABRT.

#include <stdlib.h>
void abort (void);

OnpocuTh ¥ U3MEHUTh CcTIocob 06paboTKKM CUTrHAJIOB T03BOJIsIeT (PYHKIMS sigaction():

#include <signal.h>
int sigaction (int sig, const struct sigaction
*restrict act, struct sigaction
*restrict oact);

Ins omumcanus criocoba oOpaboTKM CHrHama HCIOb3yeTcss CTPYKTypa sigaction,
KOTOpasi JOJKHA COZleprKaTh M0 KpalHel Mepe CeyOLIue MOJIs:

void (*sa handler) (int);

/* YKa3aTenb Ha ¢yHKuuiw obpaboTkm curHana  */
/* vnn opguH M3 Makpocos SIG DFL wnu SIG IGN */
sigset t sa mask;

/* [ononHuTenbHbih Habop curHanoB, OMOKMpyeMsix */

/* Ha Bpemsa BbiNosiHEHUA ¢yHKUUKM oBbpaboTku Y
int sa flags;

/* Onarun, BAMsWWME Ha NOBefeHue curHana */
void (*sa sigaction) (int, siginfo t *, void *);
/* YKazaTenb Ha ¢QyHKuui o0bpaboTKM curHana x/

3ameuaHwue 5.
[Tpuno)keHWe, COOTBETCTBYyIOIllee  CTaHJApTy, He [O/DKHO  OFHOBpPeMeHHO
WCTIONh30BaTh 10151 00pabotunkoB sa_handler u sa_sigaction.

Tur sigset_t Mo>keT OBbITh 11e/I0UMC/IEHHBIM WM CTPYKTYPHBIM U TIPe/ICTaBISTh Habop
CUTHAJIOB.
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Tun siginfo_t gomkeH OBITH CTPYKTYDPHBIM 10 KpaiiHel Mepe €O C/eyHIUMU
TOJISIMU:

int si signo; /* HoMep curHana */

int si _errno;

/* 3HayeHne nepeMeHHOM errno, accoLMMpOBaHHOE
C OaHHbLIM CUrHanoM */

int si code;

/* Kog, vpeHTupuuMpywowun NpuyYnMHy curHana */
pid t si pid;

/* WpeHTudukaTtop npouecca, MNOCMaBWero curHan */
uid t si uid;

/* PeanbHbih uoeHTUPUKaTop Mnonb3oBaTens
npouecca, nocnaswero curHan */

void *si addr;

/* Appec, Bbi3BaBWWWA FeHepauuw curHana */

int si status;

/* CTaTyc 3aBepleHusa MOpPOXOEHHOro npouecca */
long si band;

/* CobbiTMe, cBA3aHHOe C curHanom SIGPOLL */

B 3arosoBouHoMm (aitie <signal.h> onpeneseHbl WMeHOBaHHble KOHCTAHTHI,
TipelHa3HaueHHbIe /1711 paboThI C roseM si_code, 3HaueHHsI KOTOPOTO MOT'YT OBIThb KaK
crielfuUYHLIMM /IJI1 KOHKDeTHOTO CHUTHa/la, Tak M yHMBepcaibHbiMU. K umciy
YHUBepCaIbHbIX KOIOB OTHOCSITCSI:

SI_USER - Curnan nocnaH dynkuueit kill().

SI_QUEUE - CurHan nocnaH yHKiuel sigqueue().

SI_TIMER - CurHan creHepdpoBaH B pe3y/bTaTe cpabaThiBaHUs TaliMepa,
yCTaHOBJIEHHOTO (DyHKLMeH timer_settime().

SI_ASYNCIO - CurHan BbI3BaH 3aBepllieHWEM aCHHXPOHHOW oreparjuu
BBO/Ia/BBIBOZIA.

SI_MESGQ - CurHan BbI3BaH MPUXOAOM COOOIleHHsS B MYCTYH0 oOuepefib
COOOIIIeHU.

N3 KopmoB, crelW@UUHBIX [/ KOHKPETHBIX CUIHA/JIOB, Mbl YIOMSIHEM JIMIIb
HECKOJIbKO, 4TOObI /aTh TIpeJCTaB/lieHHWe O CTeleHU JeTaiu3aldd AUarHOCTHUKH,
npeaycMoTpeHHou cranaapTom POSIX-2001.

M3 nMeH1 KOHCTAHThI A0/DKHO OBITh SICHO, K KAKOMY CHUI'HA/Ty OHd OTHOCHTCs:

ILL_ILLOPC - HeKkoppeKTHbIM KOJ Oriepalyu.

ILL_COPROC - Ommbka compoiieccopa.

FPE_INTDIV - llesiouncieHHOe [iejieHUe Ha HYJIb.

FPE_FLTOVF - IlepernosHeHue Mpy BbINOTHEHWN Olepalvy BelleCTBeHHOU

apubMeTUKHU.
FPE_FLTSUB - NHgekc BHe Juaria3oHa.

SEGV_MAPERR - Ajipec He 0ToOpakeH Ha 0OBEeKT.
BUS_ADRALN - HekoppekTHOe BbIpaBHMBaHWe ajjpeca.
BUS_ADRERR - HecyuectByrouui ¢pusnueckuii agpec.
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TRAP_BRKPT - [Iponjecc JO0CTUT TOUKU TIpepbIBaHUS.
TRAP_TRACE - CpabarsiBaHrie TpaCCUPOBKH MpoIiecca.
CLD_EXITED - 3aBepiiieHue TTIOPOKIEHHOTO TpoLecca.
CLD_STOPPED - OcTaHOBKa MOPOKJAEHHOI0 TpoLiecca.
POLL_PRI - ITocTtynuiy BeICOKOTIPUOPUTETHBIE JaHHbIE.

PaccmoTpum ormvcanve GyHKIMKM 06paboTKy curHanoB sigaction():

Ecm aprymentr act ommuen or NULL, oH ykKa3biBaeT Ha CTPYKTYDY,
CHeLMPULIMPYIOLLIYIO elCTBHYs, KOTopble OyAyT acCOLMUPOBAHbI C CUTHAIOM
sig.

ITo appecy oact (ecsim oH He NULL) BO3BpaljatOTCsl CBeJEHUSI O MPEXHUX
JIeCTBUSIX.

Ecmm 3Hauenue act ectb NULL, o6paboTka curHasia ocTaeTcsi HEM3MeHHOM;
1o/OOHBIN BBI30B MOXKHO MCIIO/b30BaTh i Orpoca criocoba o6paboTku
CUTHAJIOB.

Cnenytoiye aaru B nose sa_flags B1usitoT Ha noBeJjeHre CUTHaIA Sig:

SA_NOCLDSTOP - He renepuposarts curdan SIGCHLD ripu octaHOBKe Win
MIPOZIO/DKEHUM TIOPOXKJEHHOTO mMpoljecca. 3HaueHWe apryMeHTa Sig AO/DKHO
paBHATbCSA SIGCHLD.

SA_RESETHAND - Ilpu Bxome B GyHKI[MIO 00paboOTKM cuWrHana sig
yCTaHOBUThL Tofpa3ymeBaeMyto peakiuto SIG_DFL u ouuctuth nar
SA_SIGINFO.

SA_SIGINFO - Ecmm 5T0T ¢uiar He yCTaHOB/IEH U OrpefiesieHa (DyHKLUS
00paboTKM curHasa Sig, OHA BBI3BIBAETCS C OJHUM I1IeJIOUUC/IeHHBIM
apryMeHTOM - HoMepoM curHasa. COOTBeTCTBEHHO, B MPUIOKEHHUH CrefyeT
ucrosib3oBathk nosie sa_handler crpykrypsel sigaction. Ilpu ycTraHOBIeHHOM
dmare SA_SIGINFO dyukuusi 006paboTKM  BbI3bIBaeTCS C  ABYMsI
JIOTIONTHUTE/IbHBIMU apryMeHTaMu, Kak void func (int sig, siginfo_t *info, void
*context); BTOPOU apryMeHT yKa3biBaeT Ha JaHHbIe, TOSICHSIIOLME TPUUYUHY
reHepaluy CUrHasa, a TPeTUi MoXKeT ObITh peobpa3oBaH K yKasaTesito Ha THUI
ucontext_t - KOHTEKCT MpoLecca, NpepBaHHOrO [JOCTaBKOM curHana. B sTom
c/lyyae TIPWIOXKeHHe [JO/DKHO MCIOMb30BaTh T10J/le Sa_sigaction u  Tmojst
CTpyKTypbl Tuma siginfo_t. B uacTHocTH, ecnu 3HaueHue si_code
HETIOJIOKUTETbHO, CUTHAJT OBI/T CTeHePUPOBAH MPOIeCCOM C WAEeHTH(UKATOPOM
si_pid 1 peanbHBIM U/IeHTU(UKATOPOM TT0JIb30BaTess si_uid.

SA_NODEFER - Tlo ymonuanuto obpabarbiBaeMblii CUTHa/l A00aBisieTcsi K
Macke CHTHAJIOB TMpollecca Tpu Bxoge B (QyHKIMIO o00paboTku; duar
SA_NODEFER rnpeanuceiBaeT He [ejarb 3TOr0, €CJA TOJbKO Sig He
¢urypupyet siBHIM 00pa3om B sa_mask.

OHpOCI/ITB U WU3MEHHUThL Crocob O6pa6OTKI/I CUTC'Ha/IOB MOXHO KW Hd YPOBHE
KOMadHJIHOI'O HWHTEPIIpETAaTOopd, IT0CPeaCTBOM CHE].[I/I&JIBHOﬁ BCTpOEHHOﬁ KOMdaH/IbI

trap:
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trap [geiicTBUe yciioBHE ...]

AprymeHt "ycioBue" MoxkeT 3azaBarbCsi Kak EXIT (3aBepiieHuMe KOMaHJHOTO
WHTepIIpeTaTopa) WX KakK MMs ZocTaBjeHHoro curHana (6e3 mpedukca SIG). Tlpu
3aZlaHUM aprymeHTa "feictBue" MuUHYC 0003HauyaeT TOZpa3yMeBaeMyl0 Deakluio,
nycTtas uernodka ("") - urHopupoBaHue. Ecin B KauecTBe [eMCTBUS 3a/laHa KOMaH[a,
TO TIPU HACTYIJIEHUM YCI0BUsI OHa 0OpabaTtbiBaeTcs Kak eval JeiicTBue.

KomaHza trap 0e3 apryMeHTOB BbIZIaeT Ha CTaHAAPTHBIM BBIBOJ CITMCOK KOMaH/I,
aCCOL[MMPOBAHHBIX C KaXKIbIM M3 yCJ0BUM. Bbijaua umeeT (popmar, MpUroAHbIN /s
BOCCTaHOB/IeHUs criocoba 06paboTKu CUTHAIOB.

save traps=$(trap)

eval "$save traps"

Hanpumep, obecrieunTh BbITIOJIHEHWE YTUIUTHI logout U3 fAoMmalliHero Katasora
MoJib30BaTe/si BO BpeMsi 3aBepllieHus] KOMaHJHOTO WHTepIipeTaTtopa MOXHO C
MOMOILL[bI0 KOMaH/Ibl:

trap '$HOME/logout' EXIT

[Ipy nmepeHanpaB/ieHUM BbIBOZA B (haidsi, MPUXOAUTCS CUMTATHCS C BO3MOXKHOCTBIO
BO3HUKHOBEHHSI OIIMOOK, crielduuHbIX /15 KaHauoB. UToObI 3all[UTUTh OT HUX
npoueaypbl HadajbHOM 3arpy3kd, B OC Linux MOpUMEHSIIOTCS CBS3KW U3
WICHOPUPOBaHUSI M MOC/EeAYIOIero BOCCTAHOBJ/IEHUS MOJpa3yMeBaeMOU peaklMd Ha
curHan SIGPIPE:

trap "" PIPE
echo "$INITLOG_ARGS -n $0 -s \"$1\" -e 1" >&21
trap - PIPE

TexHuuecku paboTa c HabopamMu CUTHA/IOB BBITIOJHSIETCSI TIOCPEACTBOM (PYHKLUMN
sigemptyset(...) wu sigfillset(...), KoTopble WHUIMAIWU3UPYIOT HabOp, mdenas ero,
COOTBETCTBEHHO, MYCTbIM W/IU "TIO/HBIM".

O YHKLIUU:

sigaddset() no6aBnsier curHasn signo K Habopy set;
sigdelset() ynansier curHan,

sigismember() ipoBepsieT BXO/jeHUe B HAabOP.

OObIYHO TIPU3HAKOM 3aBepIIeHUsT SIBSIETCS HY/IeBOH pe3y/bTaT, B Coydyae OIIHOKH
BO3Bpartaercs -1.

Tonbko sigismember() BoigaeT 1, ecyii cCUTHaI Signo BXoAuUT B Habop set.
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#include <signal.h>

int sigemptyset (sigset t *set);

int sigfillset (sigset t *set);

int sigaddset (sigset t *set, int signo);

int sigdelset (sigset t *set, int signo);

int sigismember (const sigset t *set, int signo);

Oyukius sigprocmask(...) mpegHa3HaueHa i Orpoca W/WIM U3MeHeHHUsl MacKu
CUTHAJIOB TIpoLiecca, onpeerisitoiieid Habop 6/I0KUPyeMbIX CUTHAIOB:

#include <signal.h>
int sigprocmask (int how, const sigset t
*restrict set, sigset t *restrict oset);

Ecmm apryment set otimued or NULL, oH yKa3bIBaeT Ha HaOOp, UCITOMb3yeMbli /ISt
M3MeHeHUs TeKyllled MaCKU CUTHaJ/IOB.
AprymenT how onpeziesnsier crioco6 n3MeHeHHsl; OH MOXKeT TIPUHUMATh OJJHO U3 TpeX
3HAUeHUU:

 SIG_BLOCK - pe3ynapTupyloiljasi MacKa TIOIy4daeTcsl Tpy 00beJuHeHUH

TeKyllel U 3aZJaHHOW apryMeHTOM Sset;
* SIG_SETMASK - pe3ynsTHpyroIasi Macka yCTaHaB/IMBAETCSl PABHOU Set;
* SIG_UNBLOCK - macka set BLIUMTaeTCsl U3 TeKYILeHn.

ITo appecy oset, eciu oH He NULL, Bo3BpalljaeTcs npexxHsas Macka. Eciv 3HaueHue
set ectb NULL, Habop G/IOKUPYeMBIX CHUTHA/IOB OCTAeTCs HeM3MEHHBIM; TI0Z00HBIH
BbI30B MO)KHO MCIT0JIb30BaTh I OIIPOCa TeKyllled MaCKU CUTHa/I0B MpoLecca.

Ecmm Kk moMmeHTy 3aBepiiieHus: sigprocmask() OyzayT cyliiecTBOBaTh >KAyIIMe He
G710KMpOBaHHbIE CUTHAJbI, TI0 KpaiiHell Mepe O/IMH W3 HUX JO/DKeH ObITh J0CTaB/eH
J10 Bo3Bpara u3 sigprocmask().

3amMmeuanue 6.
Henb3st 6/I0KMpOBaTh CUTHAJIBI, He JOMYCKAIOIIHe HTHOPUPOBAHUSI.

dyukius sigpending(...) T103Bo/sieT BbISICHUTH HAOOp GI0KMPOBAaHHBIX CHUTHAJIOB,
OXKUZAIOLIMX [JOCTAaBKHU BBI3bIBAIOLL[EMY MPoLiecCy ( OTOKY yrnpaBJeHus):

#include <signal.h>
int sigpending (sigset t *set);

HoxxaaTbcs OsiBIeHUs TO00HOTO CUTHAIAa MOYKHO C TIOMOIIIBI0 (GYHKLIWY sigwait():

#include <signal.h>
int sigwait (const sigset t *restrict set,
int *restrict sig);
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Oyukiys sigwait() BeIOMpaeT XXAYIUNA CUTHAA U3 3aZlaHHOTO Habopa (OH Ao/mKeH
BK/IFOYATh TOJBKO OJIOKWPOBaHHBIE CUTHAJbI), yAa/iseT ero W3 CUCTeMHOro Habopa
JKAYLIMX CUTHAJIOB U TOMelllaeT ero HoOMep IO ajpecy, 3aJaHHOMY apryMeHTOM Sig.
Ecnu B MoOMeHT BbI30Ba sigwait() HY)KHOrO CWTHajla HeT, TMporecc (nomok
ynpaes/ieHust) NpUOCTaHAB/INBAETCS /10 TIOSAB/IEHHS TAKOBOTO.

Cranpapt POSIX-2001 He crmeuuduiypyeTr Bo3AeucTBUe (QYyHKIUU sigwait() Ha
00pabOTKy CMTHA/IOB, BK/IFOUEHHBIX B HaOop set.

Yto0Obl A0XKAATbCS JOCTaBKH 00pabaThbiBaeMOT0 W/IM TEePMHHHMPYIOIETO TIPOI[ecC
CUT'Hasa, MOYKHO BOCIT0/Tb30BaTbCsl hyHKIIMeN pause():

#include <unistd.h>
int pause (void);

®yHKLYA pause() MOXeT >KJaTh JJOCTAaBKW CUTHAja Heomnpe/esieHHOo [oaro. Bo3spar
U3 pause() OCYIIeCTB/SETCS TIOC/Ae Bo3Bpara M3 (YHKIMM 00pabOTKM cuUrHama
(pe3ynbrar mpu 3ToM paBeH -1). Eciu mpueM curHasa BbI3bIBaeT 3aBepllieHre
npoljecca, Bo3Bpara u3 GyHKLUU pause(), eCTeCTBeHHO, He TIPOUCXO/IUT.

3ameuaHwue 7.

HecmoTpsi Ha BHeIIHIOK MPOCTOTY, UCIOIb30BaHUe (PYHKIMU pause() COMPSHKEHO C
psiioM TOHKOcCTel. [Ipy HaMBHOM MOAXO/e CHauyasa MPOBEPSIIOT HEKOTOPOe yC/IOBUe,
CBsI3aHHOE C CUTHAJIOM, M, eC/Ii OHO He BBITIOJIHEHO (CUTHAJ1 OTCYTCTBYeT), BbI3bIBAIOT
pause(). K coxaieHWI0o, CUTHa/ MOXKET OBITb [JOCTaBlIeH B TIPOMEXYTKE MEXIY
TIPOBEPKOI 1 BBI30BOM pause(), UTO HapylllaeT JIOTUKY PabOThI TIporjecca U CrIoCOOHO
TIPUBECTH K €r0 3aBUCaHUI0.

Pemiute mofobHyt0 mpobnemy mo3BosisieT ¢yHKIus sigsuspend(), B codeTaHUM C
paccMOTpeHHOM BolIlle (QyHKLMeH sigprocmask():

#include <signal.h>
int sigsuspend (const sigset t *sigmask);

@dyukuys sigsuspend() 3aMeHsieT TeKYL[yl0 MacKy CHUTHA/JOB BbI3bIBAIOLLETO
mpoijecca Ha Habop, 3aZlaHHbI aprymeHTOM sigmask, a 3aTeM TiepexoJuT B
COCTOSIHME OXKWJaHUs, aHajloruyHoe GyHKuuu pause(). Ilocie Bo3Bpara wu3
sigsuspend(), eciu TaKOBOW MPOW30i/leT, BOCCTAHAB/IMBAETCS TIPEXXHSIS Macka
CUTHAJIOB.

OObIuHO mapol dyHKIUM sigprocmask() v sigsuspend() oOpamMIISIIOT KPpUTHUECKHE
uHTepBasbl. [lepes; BXOAOM B KPUTUUECKUNM WHTEpPBas MOCPeACTBOM sigprocmask()
OMOKUPYIOT HEKOTOpble CUTHAJbI, @ Ha BBIXOZle BBI3LIBAIOT sigsuspend() C MacCKOW,
KOTOpYIO Bo3Bpatwia sigprocmask(), BocCTaHaBnMBas, TeM CaMbiM, Habop
OIOKMPOBAHHBIX CUTHAJIOB U IO’KU/ASICh UX JOCTABKH.
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B KkauecTBe TmpuMepa WCIIO/b30BaHUSI OMMCAHHBIX BbIIe (QYHKIUH paboThl C
CUTHaJ/IaMU, PaCCMOTPYM YTIPOILeHHYI0 peanu3aiuto GyHKuuu abort():

#include <unistd.h>
#include <signal.h>
#include <stdio.h>

void abort (void) {
struct sigaction sact;
sigset t sset;

/* BbiITONKHeM 6y¢epa */
(void) fflush (NULL);

/* CHumeM 6nokupoBKY curHana SIGABRT */

if ((sigemptyset (&sset) == 0) && (sigaddset (&sset, SIGABRT) == 0)) {
(void) sigprocmask (SIG UNBLOCK, &sset, (sigset t *) NULL);

}

/* MNownem cebe curHan SIGABRT. */
/* Bo3MOXHO, ero nepexBaTuT QyHKUUS 06paboTkum, */
/* W Torpa Bbi3blBalUWMKA MPOLECC MOXET He 3aBepunTbcs */
raise (SIGABRT);

/* YcTaHoBUM noppa3yMeBaeMylo peakuuio Ha curHan SIGABRT */
sact.sa handler = SIG DFL;

sigfillset (&sact.sa mask);

sact.sa flags = 0;

(void) sigaction (SIGABRT, &sact, NULL);

/* CHoBa nowneMm cebe curHan SIGABRT */
raise (SIGABRT);

/* Ecnu curHan cHoBa He noMor, nonpobyeM ele OOHO CpPeacTBO 3aBepleHus */
_exit (127);
}

int main (void) {

printf ("MNepen Bbi30BOM abort()\n");
abort ();
printf ("MNocne Bbi30Ba abort()\n");
return 0;

}

B kauecTBe HIOAHCA, XapaKTepHOro AJisi pabOTbl C CUTHAjlaMH, OTMETHM, UTO 0
repBoro oOpailjeHus K raise() He/lb3sl 3aKPbITh TTOTOKH (MOXXHO TOBKO BBITOJIKHYTh
Oydepa), mockonbky QyHKIHA o00pabotku curHasa SIGABRT, B03MOXHO,
OCYLLIeCTB/ISIET BbIBO/,.

Eile oaHuM TpUMepOM HCIIO/Ib30BAaHUSI MeXaHW3Ma CUTHA/lOB MOXET CJTY>KUThb
yripolilleHHasi peanu3aiys GyHKUMM sleep(), npenHa3HaueHHOM Jj1s "'3achillaHus” Ha
3aJlaHHO€e YMCJIO CeKYH/I,.



#include <unistd.h>
#include <stdio.h>
#include <signal.h>
#include <time.h>

/* OyHKuuma obpaboTku curHana SIGALRM. */

/* OHa HMYyero He penaeT, HO UrHOPMPOBATb CUrHan Henb3a */

static void signal handler (int sig) {

/* B ODEMOHCTpPaLMOHHbLIX Lensix pacrnedyataeM Homep obpabaTbiBaeMoro curHana */
printf ("MpuHAaT curHan %d\n", sig);

}

/* OyHKUMA pna "3aceinaHna" Ha 3afaHHOE YUCNO0 CeKyH[ */
/* Pe3ynbTaT paBeH pPa3HOCTWU Mexdoy 3aka3aHHoOW U dakTuyeckom */
/* NpoJoONXUTENbHOCTbLW "CHa" */

unsigned int sleep (unsigned int seconds) {
time t before, after;

unsigned int slept;

sigset t set, oset;

struct sigaction act, oact;

if (seconds == 0) {
return 0;
}
/* YcTaHoBMM OyOuWNbHUK Ha 3afaHHOE BpeMs, */
/* Ho nepen 3TuMm 6nokupyemMm curHan SIGALRM */

/* n 3apaguM cBol OyHKuUMiO 06paboTku pgna Hero */
if ((sigemptyset (&set) < 0) || (sigaddset (&set, SIGALRM) < 0) ||
sigprocmask (SIG BLOCK, &set, &oset)) {
return seconds;

}

act.sa handler = signal handler;

act.sa flags = 0;

act.sa mask = oset;

if (sigaction (SIGALRM, &act, &oact) < 0) {
return seconds;

}

before = time ((time t *) NULL);
(void) alarm (seconds);

/* Kak aToMapHoe pencTtBMe BOCCTAHOBMM CTapylw MacKy CUrHanos */
/* (B Hapexge, 4TO OHa He 6nokupyet SIGALRM) */
/* M CcTaHeM xpgaTb OocCTaBku obpabaTbiBaeMoro curHana */
(void) sigsuspend (&oset);

/* curHan poctaBneH u obpabotaH */

after = time ((time t *) NULL);

/* BoccTaHOBMM npexHuMhM crnocob obpaboTkm curHana SIGALRM */
(void) sigaction (SIGALRM, &oact, (struct sigaction *) NULL);

/* BoccTaHOBUM nepBOHaYasibHYK MacKy CUrHanos */
(void) sigprocmask (SIG SETMASK, &oset, (sigset t *) NULL);

return ((slept = after - before) > seconds ? 0 : (seconds - slept));

}

int main (void) {
struct sigaction act;
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/* B OEeMOHCTpaLMOHHbIX Lensax ycTaHOoBMM 06paboTKy npepbiBaHMs C KnaBuaTypbl */
act.sa handler = signal handler;

(void) sigemptyset (&act.sa mask);

act.sa flags = 0;

(void) sigaction (SIGINT, &act, (struct sigaction *) NULL);

printf ("3acHeM Ha 10 cekyHg\n");
printf ("lMpocHynucb, He pocnaB %d cekyHo\n", sleep (10));
return (0);

Cnenmyer oOpaTuThb BHUMaHWe Ha MpuMeHeHWe QyHKUUW sigsuspend(), koropasi
peasii3yeTr (He[eJVMyI0) TPaH3aKLMIO CHATHUS OIOKMPOBKM CUTHAJIOB U Tepexofia B
PEXXUM OXKUJIaHUS.

Taxoke aieqyer OTMETUTb, UTO MO0 YMOJ/IYdHUIO TIPU BXOJE B CIJYHK]_H/II-O O6pa6OTKI/I K
MacCkKe ,[[O6aBJ'IHETCH HpI/IHHTbIﬁ CUTr'HaJT AJ1d 3alllUThI OT 0eCcKOHeuHOMH PEKYPCHHU.

HakoHell, eciu nipoucxoqut Bo3Bpatr U3 PyHKiuuU sigsuspend() (rocie Bo3BpaTa U3
dbyHKI[MM 00pabOTKM), TO aBTOMaTUUeCKHd BOCCTaHABIMBAETCs MacCKa CHUTHAJIOB,
CyllleCTBOBaBIllasi [0 Bbi3oBa sigsuspend(). B paHHOM caydyae B 3TOM Macke
6mokupoBad curHail SIGALRM, ¥ MOTOMYy MOYKHO CIIOKOHWHO MEHSIThb CTocob ero
00OpaboTKH.

Bri3Bath "HejochinaHue" TpUBeeHHOW MPOrpaMMbl MOYKHO BBITIO/THUTD, MOCTAaB ek
curHann SIGALRM, HaripyMep, 0CpeACTBOM KOMaH/bl:

kill -s SIGALRM wupaentuduxkarop_npounecca

wii SIGINT - myTeM HakaTusi Ha K/aBHaType TepMHHa/sa KOMOWHALUU KJIaBUIII
Ctrl+C.
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4. PASPABOTKA NMPOrPAMMbI, PEATUPYIOLLEN HA
CUITHANDbI

Vicrnonb3ys 1o/iyueHHbIe B Mpoliecce 00yueHusl HaBbIKM MPOTPaMMHUPOBaHUsI, a TaKKe
TeopeTUYeCKUd U MeTOAMYeCKUM MaTepuaJsl, U3JIOKEHHbIW B pa3fenax 1 - 3 JaHHOTO
y4ueOHO-MeTOANYECKOTO TT0COOUs, CTYZeHT I0/KEeH:

HaINMCaTh, OTJIAIUTh U 3alTyCTUTh NPO2Pammy Ha s3bike C, IPUHUMAIOIIYIO U
obOpabarbIBarolyo TTOCTYIIAIOIINe K HeM CUTHAJIBI;

NMPOEMOHCTPUPOBATh U WCC/Ie0BaTh 3Ty IPOrpaMMy, IIOChLIasi e, C
TOMOIIIbI0 cucTeMHOM yTunThl Kill, pa3nvuHbie curHabi;

MOJrOTOBUTb U TIPEJCTaBUTh Ha IIPOBEPKY TIPerofaBaTesif0 IMACbMeHHBINA
OTYeT O BBITIOJTHEHUU JIabopaTOpHOM paboThI, CofleprKall[iii TeKCT MPOTpaMMBbl,
pe3y/IbTaThl JeMOHCTPUPYIOIIE UCC/Ie0BaTe/TbCKYH0 YaCTh PAOOTHI 1 BHIBOJIBI
O TEXHOJIOTUHM W BO3MO)KHOCTSIX HCII0/Ib30BaHUsSI CUTHAIOB TIpU pa3paboTke
TIPUKJIaJHBIX TIPOTPAMM.

MeTtoaruecKre yKa3aHUs TI0 TMPOBeIeHHIO IaHHOM jabopaTopHoii paboThl TpeOyroT
OT MarvcTpa Moc/ie[0BaTe/TbHOE BHITIOIHEHNE CJIEYIOIIUX 3TarloB:

1.

V3yuenuve pa3fena 1 yueOHO-MeTOAMUECKOTO MMOCOOHS C 11e/IbI0 TIOBBIIIEHMUS
YPOBHSI CBOeli 0011[eKy/IbTYpHOM KOMIIeTeHI[MH NPy pa3paboTke CUCTEMHOTO U
MIPUK/IAZIHOTO TIpOrpaMMHOTO obecrieueHus; CTYJeHT [IO/DKeH O0CO3HaThb
BaXHOCTh U HeobxomuMocTb cmaHoapma POSIX pnis 1jenedt MOOW/IBHOCTH
(mepenocumoctu) I10.

. N3yuenue pasgena 2 obecrieunBaeT CTy[eHTa TeOPeTUUECKUMU 3HAHUSIMHU U

WHCTPYMEHTOM CO3[laHusl MPOIIeCCOB, KaK OCHOBHBIX 00bekToB OC, KOTOphIe
TIO/IBEP)KEHBI BO3JEMCTBUIO CUTHAJOB M CIIOCOOHBI peardpoBaTh Ha 3TU
CUTHAJIbI.

V3yuenvie paszmena 3 obecrieurBaeT CTy[eHTa TeOPeTUUeCKUMHU 3HAHUSIMHU U
WHCTPYMEHTOM CO3[jaHWsl CUTHAJIOB, WX TIOCBIKH, TIpyeMa U 00pabOTKU B
nporpaMMax Ha s3bike C; TNpuUBeAeHbl TakXe KOHKDETHbIe TMpPHUMephI
WICI10J/Ib30BaHUS JJaAHHOTO MHCTPYMEHTa.

3anyctuB Ha OC YIIK ACY uHcTpyMeHTa/bHYI0 cpeny pa3pabotku EclipseC,
CTYAEeHT J0/DKeH CO3/laTb HOBBIM MPOEKT, HalucaTb, OTJIaJUTh 3allyCTUTb Ha
BBITIO/THEHME TIPUKJIaIHYI0 [IPOrPamMMy, COIVIACHO yKa3aHHOMY BBILLIe 3a/JaHHIO.
C nowmomugpto ytwiutekl kill u wuHdopmaloHHOro Marepuasna, KOTOpPBIM
NpefoCTaB/leH YTUIUTOU man, CTy[JeHT [OJDKeH MPOBEeCTH HWCC/ie[0BaHue,
TocChisiasi pa3paboTaHHOM TTpOrpaMMe pa3uyHble CUTHAJIBI, a TakKxke, Hab/ozast
1 (DUKCUPYs peakivio TTPOrpaMMbl Ha 3TH CUTHAJIBI.

[To pe3ynbTaTtaM UCCAEI0OBaHUS CTY[AEHT MOATOTaBIMBaeT MUCbMEHHBIA OTYET,
Npy He0OXOUMOCTH, WTFOCTPUPYS ero pe3ybTaTaMy UCC/IeI0BaHUSI.

. HO,[[I"OTOBI/IB oTueT, CTyAeHT [OOK/IdAbIBAET O  BBITIIOJIHEHWW  3dddHKSA

IMMpernoaaBaTe/it0 U CJieAyeT €ro yKd3dHUsAM 110 CAaue BBITIOJTHEHHOM pa6OTI:I.
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5. KOHTPO/1b BbINO/IHEHNA NTABEOPATOPHO
PABOTbI Ne2

Obsi3arenbHBIM TpeOOBaHMEM 0 KOHTPOJIFO 3HAaHWW W yMeHUW CTy/eHTa SIB/SeTCs
Ha/iMure MMCbMEeHHOT0 OTueTa To BhITIOJTHEHHOM 1abopaTopHoii paboTe Ne2.

Otuer odopmiseTcssi KakK BTOpOH pa3fen oOIero ordeta 10 JUCLUATIIHHE
«ApXUTEKTypa BBbIUMCIUTENBHBIX KOMIUIEKCOB» W HAXOAUTCSI B OIpe/e/leHHOM
TiperiofilaBaTesieM MecTe yuebHOro Komruiekca Kadeaposl ACY.

Otuer mo snabopatopHoil paboTe Ne2 OosdxceH codeprycamb, KaK MUHUMYM TpHU
nozipaszesnia: MoCTaHOBKa 3a/lauy, OnrcaHue paboTbl, BHIBOJBL.

Llenb MOATOTOBKY U C/laud oTYeTa — (DOPMHUPOBaHKE Y CTYAEHTOB OOIeKYIbTyPHBIX
KOMITETEHLIMKA MO O(OPM/IEHUIO W TIPE/CTAB/IEHUI0 HAyUHbIX U KCCJIe[0BaTeTbCKUX
JOKYMEHTOB.

[TopsiioK KOHTPOJ/ISl HAaBLIKOB CTY[l€HTa M CJaua OTueTa TMPOBOASTCS B C/eAyHOLLIen
MOC/1eJ0BaTeIbHOCTH.

1. CtygeHT cooOlljaeT TIperiofiaBaTe/if0 O 3aBepIIeHHH BBITIOJHEHUS 3a/lJaHUsl U
TOTOBHOCTH CTY/leHTa K KOHTPOJIIO HaBBIKOB U C/iaue OTueTa.

2. TlpenomaBarenb yOeXaaeTcss B HaJIMUMM OTYeTa U HEOOXOJUMBIX 3/IEMEHTOB
ero oopM/IeHUs, a 3aTeM JieflaeT 3aMeyaHUsl 10 YCTPaHEHWIO0 HeJ0CTaTKOB
oTueTa WIA YTOUHSET BpeMsi U YCJOBUS KOHTDPOJSI HaBBIKOB U MpHeMa
pe3yJIbTaToB PabOTHI.

3. B mporecce cpaud oryera, CTYy[eHT JE€MOHCTPUpPYeT pe3y/bTaTbl paboThl U
OTBeUaeT Ha BOIIPOCHI TIperojaBaTesisi, TPH HEOOXOAUMOCTH, YCTpaHseT
OLIMOKM UK HelopaboTKU, OTMeUeHHbIe MperofiaBaTesieM.

4. TIpuHSB OTUeT CTYyJeHTa, rpernojaBare/ib coobiaeT 06 3ToM (pakTe yCTHO, MPU
HeoOXOAMMOCTH OLleHWBaeT pe3y/ibTaTbl paboThl, a Takke oOrpejenser
JaTbHeUIINH rpoliecc 00yueHus CTyeHTa.
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