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YEAXAEMbIA YNTATENL!

AGHHETE YyUeOHEK SBAASTCH HACTBHIO yUEHHO-METOAUMECKOrD KOM-
IIABKTA AASL BCeX CHEUHMAAbHOCTEH YKpyIHEHHOU rpynnel «MHdbopma-
THKA U BEIYHCAHTOABHAR TEXHHKGY.

YyeOHHE IpeaHasHauYeH AT MIvuenHs o0Wwenpod)ecCcHOHAALHON
AHcuHnaMER OIL04 AxR cnelUMaALHOCTH «KOMNBROTEPHBIE CATHY,
QOI1.07 prd cHeUHaABHOCTH « KOMIIBIOTEPHEIE CHCTEMEL H KOMIIAGKCKI»,
OIT.01 aaa cnenuaabHocTH «fIporpaMMHpOBaHKMe B KOMIBIOTEPHEBIX
cucremaxy, OI1.02 aan cnenuastiocTe «ludopMalMoHHEE CHCTeME]
no orpacaam)», OIT.07 pad cieuHarboCTH «[IpHKAaAHAA HHDOPMATH-
K& ([0 OTPACATM)»,

Yuyebuo-MeTopAHIEeCKIe KOMIIACKTH HOBOTO NOKOASHHMA BKAIOYAOT
B Ce0f TPAAHIIHOHHBIE H HHHOBALIHOHHE@ yueOHEe MATePHAALL, II03BO-
Adlomue obecnevdTs M3vYeHHe O0UIco0DAI0OBATCABHEIX H OOMIENpo-
(pECCHOHAARHBIX AHCLIIHIIAKH H IpodeCCHOHAABRBIX MOAYACH. Kaapiil
ROMIACKT COASPKHT YVUeOHHKY H yuebable nocobud, CpeicTea 06yUe-
HHS B KOIUTDOAR, [ICCOXOAMMEIC AAS OCBOCIIHSL QGIHEX H OpodecCHo-
HAABHBIX KOMIIETEHILMH, B TOM 4MCAE B C YYeTOM TpeboraRiil paboro-
AATEAA.

VuefiHble MIAARUAST AOUOAHRIOTCS SAEKTPOHHRIME o0pazosaresb-
HBIMH PECYypCaMu. JASKTPOHHEIE Pecypchl COASDAAT TeQPCTHISCKHE
¥ IpaKTHYECKMe MOAYAHM C HHTEDAKTHBHEMH VIIDAMHEHHHMU H Tpe-
HAXEPAMHR, MYALTHUMEAWHHEIE OGBEKTH, CCHAKH H& ADNOAHHTSABHLEIE
MaTepHaAbl H pecypcul B MuTepiicte, B 11X BRAIOUCHLI TEPMHEHOAQ-
FMAUECKMH CAUBADD H JARKTPOHHBIH AYPHAA, B KOTOPOM MKCHEPYTOTCR
0CLIOBHLIC NapaMeTpil yueliore apouecca: BpeMa paGoTel, peIyALTAT
BLITOAHBHMY KOHTPOARHRIX M OPAKTHURCKMX 3aaAdHME. DAEKTROHHBIE
PECYRCHI APTKO BCTPAHBAIOTCA B YIeO0IIRIA NPollece H MOTYT OLIThL aAaN-
THPUBAHEL K PA3AUYHEIM Y4eOHEIM IPOrpaMMan.

[ RO e R IORAMK

Copb iy

U



BeeneHn:

Onepannovdaa cacreMma {OC) — nporpaMMHBIA KOMIAGKC, 1IPEAD-
CTABASIOUME IOALIOBATEAID CPEAY AAS BHINNAHEHHA PUKAGATIEIX [IPO-
rPaMM H VIIPARAGHUY MMH, & TAKKE [PCAOCTABARIOIINH ITPHKASAHBIM
IpOTPAMMaM CPeACTBA AOCTYIIA H VIPABACHMS aNfiapaTIILIMH pecypea-
MH H 00pabaThBaeMBIMH ASHHLIMHE,

Kaxxanmii noansoparenn OC npuseHdeT B CROCH ACHTRABHOCTH WH-
CTPYMEHTEL, MpeACCTabAAeMEe AMB0 HenocpeacTseHHo aapoM OC,
anGo pabortammuMme noa, ynpaeaegneM QC NPHKAGAHEIMY TATIAM-
MamMu. AAS peHICHHS CBOMX 335a' MCAR3ORATEAR (OpPMaAHIYCT OMH-
CAHHE 3AA3YH Ha HEKOTOPOM BXOAHOM SI3bIKe, IpepocTarasesom OC.
HAH NOAB3YETCH IPOTPAMMAMY, HATTHCAHHEIMHA APYTHMH MOAL3IOBATEAN-
MH — NPOCPaMMUCTaMH.

CHHTAKCHC M CEMAHTHRA TAKMX #3LIKOB PasAMYIILI B 3aBHCHMOCTH
OT PEINaBMEIX C MX TTOMOTILIO 33534, CaMH 38AA4H MOIY'T OBITE YCAOBHO
PA3ACACUB] Ha CASAYENI[HE MPYIILKL
B paclWHpeHue QYHKUROHAABEOCTH OC;

B KOHQUTYPHpOBaHHE PEXUMOB padoTel OC;
B PaipaboTKa MPHKASAHRIX NPOTPAMM;
B pellerHHe NPURASAHBIX 33A8Y MPH IOMOLUHM TOTOBBIX NPOrPadMM.

[loabaoraTean OC, MpUMeERAIOWIHE TOT HAH HHEOE A3RTK O0UWEeHHA
€ ONePalMOHHO) CUCTeMOM, MOTYT OhITh, B CEROK) O9€PEAL, Kaaccudu-
LHPOBAHE] CAeAyOLTHM OGpasoM (puc. B.1):

B CHCTCMHRIE TPOrpaMMUCTLL;
B CHCTEMHBIE GAMHHHUCTRDATODLL
B NPHEAIAHRIE MPOTPAMMUACTSL;
m NpUKAGAHL}E [TOAR30BATEAH,

l CHeTeM RS
{ OpPOTPaMMECTh

HiTeptiafic CHCTeMERX S50B0B.
t i .
TIpaeaasHEe Konburypupyionme i TTpHKABASRLE

TROTRAMMEL HporpaMMbl f MPOrPAMMHCTEL
- —_— 1, r

TMpukaaauLie ML eMIIETG Puc. B.1. Mpynnei nonk3sosate-
NOALIDBATRAH AAMHHHCTPATOPLL ner onNepauuoHHOA CUCTEMbI
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OAHH H TOT Ke HA3bIK MOXKeT CA)’?KHTI:: AMA DEIIEHHSA PA3AYHBIX 34-
pad, Ecatt Goaee NopApOOHO RAACCHDHIHPOBATL TOALIOBATEARH IO HC-
HO.«‘\M}«’EMOMY HMH A3RIKY H pelllaeMBIM 34A494M, TO KAMAQA TIdPa 4A23BIK
obleH#» — «pellasMan 3a)p3uar OVAET OIIPEASMITh POAL IOADLZCRATE-
Af npu ero pabore ¢ ONePAlHOHHONH CHCTEMOT,

Taba, B.1 COA@PKHT OCHOBHHE THIH POASH NOALIOBATEASH ONEpa-

IHOHHOH CACTEMBL.

Tadnuua B.1. Ponv nons3osartenci

Homep Foaw Qanaga BXOAHOH F3hK
1 Cucremsnii | Pacuimpenie diyHk- HnraroypoBHeBEIS 93KKH
HPoFPaMMHECT | UM OmepaguoHIOH Pa3pafoTKH, B TOM YHCAS
CHCTeME accemMGaep
2 Cucremuetii | Koudurypupopanue QopMaTEl KUHPHIVpALH-
BAMHHHECTPE- | OMepalHOHHOW CH- OHHEIX (hafTAOR W AXRIKH
Tap CTeMBL H PETHCTPAITH S YTIpPaBACHNA CPEACTBAMH
NOABIDBATEACLH AAMHHHCTPHPORAHHA
3 Cnepartop Teryies aAMHHIECTDH- QopMaTel KOHQUTYDaIM-
DOBAHHA CHCTEMEL OHHBIX (bAFTACB HHCTAA-
YCTAHOBRA/ YaAneHIe AATOPOB H YCTAHABAH-
TIporpaMMHOre adecne- | BaeMOro NOporpaMMHOID
YEHWA, T HACTPOTTKA obeceTe s
4 Cueguuanct | QOCAyMUBUHKE 3HIKH CPRACTB HACTDOI-
Mo AIIIAPST- | ATNADATYDEL, BBOA 2@ KH 0GOPYAQBAHMA AN
HOMY Uube- B 3KCUAYJIUUHKY, BRIBOA | HCLOABIUBUHHA B KOH-
CUSIAHIFO W3 IKCIAYATA LW kpeTHoH OC
3 MNpurasadod | PazpaboTha nporpaMs- | SI3BIKH BEICOKOTO YPOBHS,
MPOCPaMMHECT | HnTN 0fecIe e, uHETepgefc CHCTEMHBRIX
TNPEAHUZHAYEHHOID AT | BRIsUBUE Hapa OC
REMIEHA 3aAAH TTPH-
KAQAHOID IIOALIDBATEAA
€ ApMKBHRA- ADXHBHpPOBAHIE AAH- A3LIKM YIPABASHHA
CLPpaon HBIX CHUL2MbL, YURAR- M ROHPUTVPHPUBHHNA
ABHHHWX AeHWe THQOPMATTHON- HCIIOAE3YEMBIX IIPa-
ILIMH PecypCaMH (Gashl | I'paMMHBLY CReaCts
AGHHWX, CIPABOYHHKH)
7 lpHEAaaHOH | Pelllepue KOHKDETHBRIY H3bikH YLPEBAESHUA
MOARICRATEAR | TRHKAAAHRY 3aA8T aapauayy OC, A3MKT
TPH MOMOLIH MOTOROTO VIPJBABHHMN HCLOABSYE-
IPOTRAMMEGTO OBCCNe- | MEMM OPOTPaMMHEBIMU
YOI CpeACTBaMH




Aarasiil yueGHHK B NEQRYIO OUEpDEAL OPUEHTHPOBAH Ha CTYACHTOR
CPeAHNX YUcOHEIX 3aBeACHKH, IPHEAGAHLIX MPOrPAaMMHCTOR B IIOALIO-
BaTeAeH onepalHOHHOM CHCTEMAEl, HO B HEKOTOPOH Mepe 3aTparHBaeT
TAKKEe BONPOCH CHCTEMHOTrD® NPpOrpaMMHPOBAHNWA H AAMHHHCTRDMDOEG-
HHA B Cpeae OC,

BOABIIAA 4ACTE MATEPHAAL, HIAATAEMOIO R YUeOHUKE, AGeTCH Ha api-
Mepe 06IIHX MEXAHKH3AMOB, CYLeCTBYIOLIKX B OOepallHORHEIX CHCTEMAX
cemencrea UNIX 1 Windows. HacThk MaTepMard NPHMeHHMA U AAA OIIE-
PALMOHHEIX CHCTeM ceMelicTra DOS (B 4aCTHOCTH, PA3ACA, TOCBALLIEH-
HHIH 3apaHuaM B Windows).

B kauecTBe oCHOBHOH y4eOHON ONEPAUMOHHOW CUCTEeMbLI paccMa-
TpuBaeTcs cBobGoaHO pacnpocTpandemans OC Linux i onepalloHHAL
cucreMa Windows 7, 0aHako GOABLIAR YaCTh MATEDHAAA KHHTH IDHMe-
HHMa AASL BCeX OCHOBHEIX Bepemit UNIX-cucreMm n Windows ceMedicT-
Ba INT,

YaeQHHIK COCTONT B3 TPpex YacTed U IPHAOKeHM:

] TEPMUHOANHYECKOE BRBEACHWE COACPAHT ONpeAeAeHUA OCHOBHEIX
MOHATHHR  IPHHITHIIOR pafoTh ONIePALIHOHHREX CHCTEM, Ha KOTODLIE
QIIRpaeTcd Aﬂj\bﬂeﬁmee HIAOK EHHAL,

B TAaBL 1 —6 AQIOT THTATEARKY IIPEACTABASHNS 00 OCHORHBIX 3Tanax
HCTOPHHM Pa3BHTHa, O0BeKTAX, NOAASDKHBAEMEIX ONCPALHOHHOK
CUCTEMOM: HaMATH, (PAITAAX, TIOABIOBATEAAY, 3AAAHHAX H METDAAX
PaBoTEL ¢ HUMH;

® rAdREL F— 10 YTAYOAAIOT 3HAMHA YHTATCAA O dhalirax K MoALIOBATC-
AfIX, 3J@TPAarnBaHIT BOIPOCH AAMAHHCTpHpoRAHHA OC. Takxe B ¥THX
TAABaX BROAATCT B PACCMOTPEHHC BONPOCL YITPABACIHA Mpolccea-
MH M MEXaHH3IMhI BIaHMOARHCTEUA MEXAY HPOETCEME, TTUAASIDKH-
PaCMBIC OINCPalMOIHEMHE cHcTeMaMu UNIX # Windows;

B UPHAOKERUA COAEPMRAT CUPABOYHYIY BMHGOPMALHIO IO CTPYKETYPE
FATAACTOB CHCTEME « KOHTDOAER 3HEHHUE» H 110 OCHOBHLIM KOMAHAAM
OIEepalHOHHON cueTeMat NIX,

Kaxaan raapa yyeBHAKA 38BEDITEETCA KOHTRPOABHEIMH BOITPOCE&MIA
AN CAMOTIPOBEPKH.,

B cuAy OPpREWYEHHOCTH Offh€MA KHUI'KM B HEH HE DACCMOTHEHR Cae-
AYVIOUMC BOMPOCLI: '

m reHepanus OC (KoHQUrypHpoBaHHe AP, aAMHHUCTPHDOBAHWE)

3k

rpathuueckne gHTepdeiicH (X Window System) [2];

TTACTO ACTIOAEZYEMBIS NDHEASAHBIE TIAKETHI TPpOrpaMM,

crmenprKd OPratH3aLHI FreTeROTCHHX CHETeM K Cpea [17];

pazpaboTka AOMOAHUTEARHRIX  KOMIOHEHT SADd, Ap4dRepos

yeTponcTs [16];



N crelMpHKa NperpaMMHAPOBAHER B ONePALHCHHAIX CHCTENAX Peanl-
HOTO BpeMeHH [9);

® MHEPOSAESPHLEIS APXHTOKTYPE! [15];

& pazpaboTka CeTERbIX IPHAOKEHHH Ha OCHOBE Pa3AMYHBIX TPOTOKO-
AOE cBA3M [10].
Bce OHH IPEAAATAIOTCS JAUHTCPECOBAHHOMY YHUTATEAID AASL CAMO-

CTOATEABHOTO H3YUUHUNA,



Mmaga 1

TEPMUHONOrMYECKOE BBEAEHUE

OCHOBHbIE NOHATWA

I'pu pellleHUH CBOHX 34531 B CPEAS ONEPANHOHHOH CHCTE MBI TOAR3O-
BATeAD AQ/UKEH OIPEACAUTDE ABHHKHIE 1 HHCTPYMEHTAABHOS (IPOrPaMM-
HOE) CReACTBO AAT X 06paboTki. B GOALIIMHCTBE CAYUIAeR penleHHe
33A4YH MOAB30BATEAd CBOAMTCA K NOCAEAOBATEABHOMY IPHMEHCHHIO
HECKOABKMX WHCTPYMEHTOR (HANPHMep, BBOAA ARHHBIX, COPTHPOBKU,
CAHSHHS, BLIBOAZ),

OnepanuMoHHasA CHCFeMa NPeAOCTABAHET MOAB3OBATEANr (1a30BbIH
HA0OD HHCTPYMEHTOR H CPeAY AAT XPAHEHHA AAHHLLX, 8 TAKOKE CPEACTEA
VOPABACHMA TMOCACAOBATEABHOCTHE) HCOOABIOBAHUA HHCTRYMEHTOB,
Iureppas kpeMeHd, B TeYEHHE KOTUDOTD TOARORATEAD DEHIZET CAHY
HAM HECKCOALKQ NOCACAOBATEALILIN 3AA8Y, TIOAL2YICE IIPKH 2TOM CPeA-
CTBaMN. NpeaAucraBAsSeMBIMH OC, HAZKIHACTOH CETHCOM.

B nsyare A0fOro CeaHnCa HOAL3OBATEAL HASHTHPHUHPYET ceds,
B KOIIIEC VEAZBIBAST, YTO CEAHC 3aKoHYeH, CIHCAHHE HHOCASAOBATEALIHO-
Crd HCIOABZIOBARNA OIPOTPAMMHEIX HHCTPYMEHTOBR, 3aIMCAHHOS Hd He-
EOTOPOM (POPMAALIIOM fA3LIKC, HA3LIBASTCA 3dgoHUeMm, a caM SA3EIK —
AIEIKOM YNMIRACRUS IUJARUAMIL.

BRIMOAHCIIMC 38A3HAA B GOALIITHIICTRC ONCPAI[HOHHEEIX CHCTEM TIpo-
H3BOAHTCA KOMAHAHKIM MHTEpHpeTaTopoM, Goaee noppolace onpeae-
ARHHE KOTOPOre OYAET AGHO Adner,

QOBLIYHC MOAB3CBATEAIY NPEAGCTABASETCS HEKOTUphEA ulmep@eiic
O6GIEHHUs © KOMAHAHEIM HHTERIPETATOPOM, IPH UCHOAL20BEHHH RO-
TOPOTO KOMAHALI BROAATCA ¢ KAABHATYPEL, A PE3YALTAT HX BEIIOAHCHHS
BEIBOAHTCH Ha 3KPAH. Takoh HTep@eiC aCCONHUDYETCE € AOTHHECKHM
TOHATUEM TCPMEHAAA — COBROKYMIOCTH YCTPOUCTBA BBOAA (ODETIHO
KAGBHATYDhL) M yCTPORCTEA BRIBOAG [AMCIASH, Bhi BNARITIETO TRKCTOBYIO
MHbopMallHio). B HacTosee BpeMsa GoAce YIOTPe GHTCALHLIM SBASET-
ca rpathuyeckuii uHTepdeic noabsosaread {GU]), paccmorperHe Ko~
TOPOTO BRIXOAHT 34 PAMEH ARHHOrO yIeGHHKA [2].
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Hporpamya (B 06meM cayyae) — HaOOpP MHCTRYKUHME Opolieccopa,
XPAHAWMEACST HA AHCKEe (MAHM ADYTOM HAKOTIMTEAe HHopmannu). AAs
TOrO 4TOGEI MPpOrpaMMa MOraa ObITE: JamylnleHa 11a BLIMTOAHeHHe, OIeC-
DALUMOHHEH CHOTEME ANAKHA COZAATE CPEAY BRINOAHEHHA — uHgopMa-
YUOHHGE oKpYReRnue pelllaeMod 3apault. Ilocae aToro omepanuoHHAsg
CUCTEMA LIEPEMEITTAeT HCIIOAHSEMRN KOA M AQHHEE NPOrPaMMLI 13 OITe-
PATHEHVIO MaMATE: ¥ HHHOUHPVET BRINOAHEHHE TIPOTPAMMET.

OnepallHOHHAS CHCTEMa BRINOAHAET QYHKNHHE YIIPABACIHA alda-
PATHEIMH PeCyPCaMy, WX DACIPEASARPHHA MEXAY BhITOAHAEMBIMH Ip0-
I'PAMMAMH ITOALIOBATEAR ¥ DOPMHDYET CPEAY MCIIOAHEHHS, KOTORas
COAREWT ALE AdHHREIE, HEOOXOAUMABIE AAA IPOrpaMMEL Takad cpead
B AZARICHIIEM U OYVAST Ha2EIBATLCH HHAGOPMAIMOHHEM OKDYIRKEHHEM.,
B undapManoHHOe OKpYKEeHHEe BXOAAT AQHHEI® H oBRCKTH, obOpaba-
TEIBAeMEIE OMePAIHOHHONA CHCTeMOH, KQTOPHe BAISIHYT Hd BRIIOAHE-
HHe [IPOrpaMMEl, T. €, Ha PEeIIeHHEe 3aAaTH NOALIOBATeAL. B XoaAe panT.-
HEAITerg HIAOKSHUSA HYAYT NPHREAGHR TTPHMEPH HHGIDPMalTHOHHEOI0
OKPY’KEHHA PAIAHMIIIOT) XapaKTepa.

HMenoaksys HOHSTUA IDOFPAMME, AQHHEIX H HHQOPMAaITHOHHOTO
ORDVIKCIIHS, MOJKHO ONPeAeANTE NOHATHe 2agaiu B cpeae OC Kak co-
BORYLHOCTE [POCPAMMEL H AQHHRIX, SBAAITHXCH YaCTERIO H1(pOPMAalH-
OHHOI'O OKDYKEHUs,

BriunaugeMas nporpaMMa ofpaayeT npouece, [Ipouece IpeACTaBAT-
€T COBOY COBOKYIHOCTR HHPOPMALHOHHUIO OKPYKeHUR 1 DOAACTH Ma-
MSATH, COAEPRALICH HCMOAHACMLIHE KOA H AAHHEIS NPOorpaMMEL, QOCLIMHO
B MAMATH, KOHTPOAMPYEMOP ONEPAIUMOHHOH CHCTeMOH, MOXET OAHO-
BpCMCHHO paloTaTh BOABILICC YHCAC HPOUECCOB.

Biroarne eCrecTBEHHO, 4ro Ha OAHONPOLECCOPHEIX KOMIBIOTCPAX
BOAMOIKIIO OAHOBPEME@HHOe BEITOAHEHHE MPOTrPaMMHOTO KOAR TOAR-
KO QAHOLUO PCLECCA, I0ITOMY 4aCTh IIPOICCCOR HAXOAATCA B PEKHMC
QXKUAAHNAS, 4 OAMH H3 MPOIECCOR — R PEMKME BRTOAHEHHA. TTponecchl
[IPH 3TOM 00Pa3yIOT 0YCPCAD, CIICRALNOIIIIA] CHCTCMA TePeAaeT YHPAB-
ASHME IEPEOMY NPOIECCY B OUBPEAH, 3H1TBM CABAYKILLEMY H T. A,

[Mponecc, HMMCIOWIHE TOTCIIGHAABHYE) BO3MOMKHOCTE NOAYVYMTE
HXOAHBIE AAHHBIE DT NOAB3GEATEAR € KAABUATYDH M BHIBECTH PEIVAb-
TATHL CBOCH PaboTel HA 3KPaH, HA3KBASTCH IDOLECCOM MEDEAHETO TIAR-
Ha; [IpOLece, BROOAHAEMHH Dea HelIoCcpepCTBCIIHONC B3auMOACHCTBHA
¢ IOAB3OBATEAEM, — (QUHOBLIM IPOLIRCCUM.

B xoape cBoed padoTLI Nponeccul MCTIOAR3YIOT BEITHCAHTEALRHVIO
MOLHOCTL MPOHMECCOp, OUEPATHHEHYH) UaMATE, 0HpalIaloTed K BHell-
nuM aiaad, BHYTRCHERM AQIIIILIM SAPA OMePAlUOHHOM CHCTeMEL, Bre
ATH OfLeKTEI BXOANL B HHGQUPMAILMOHHOE CKPYIKeHHEe NPoIlecca B Ha-
3HBAOTCH PecypcaMH.

9



Pacypcoy MOXKeT OLITH KAk pHImdeckkd obBexT, K KoropoMy OC
NMEeAQCTABARET AOCTYN, — [NPOLECCOpD, ONepPATHBHAA TAMATh, AMCKOBBIS
HaKOITUTeAM, TAK H ACTHUYECKHI 00DBeKT, KOTOPHHE CYIUSCTBYET TOALKO
B npeaerax caMol OC, nanpuMep TabAMIIA BEIIOAHAEMEIX IIDOLECCOE
HMAH CeTeBBIX NoARAKeHH{. HeoGXOAUMOCTE B yNpPABAGHMH DECYP-
caMn <o cropoHel OC BEI3BAHA B NEPBYHO OYSPEAb TEM. UTO PeCYPCE
OTpaHUueHE (10 0B beMy, BpeMeHH HCIOAB3OBAHHS, KOAUYeCTEBY 00cay-
JRKHUBAEMEIX MOARR0OBATeAEN M T.IL). OnepallHOHHAA CHCTEMA B AdHHOH
CHTyAUHH AHEO yIpabadeT OPpaHHYEHHAMIU PCCYPCOB, MPeAOTBpallas
HY¥ Ucdeplanwve, Anbo MPeACCTIRAReT CPeACBA 0OPADUTKI CHTyatui,
CRA3AITHEIX ¢ HCUCPNAMEM DCCYPLOE. AHMHTEI MIIOTHX PECYpCOE, 34~
AdHHBIE B OC 1O YMOAHAHAK, MOCYT MH3MEHATECH 34T8M AAMHHHCTPAT0-
poM cHCTCMEL [ IpUMopOM TAKOTO pecyped MOSKeT CAYAKHTE MAKCHMAAR-
HOE KOAHYBCTRO cl]afmm;, OAHUOBPEMEHHG OTKPEITHX LIOAB3OBATEACM.

B cayuae, eCAM OIEPALMOHHAA CHCTEMA TIO3BOASIET OAHOBPEMEHHO
HCTIOALIUBATE PCCYPCE HECKOABKHM IIPOIeccaM, ee PecyPCH MOJKHO
MOAPABASANTE HA THIEL, YKA3aHERe Ha puc. 1.1 [12].

HepaspeaacMele pecypchl MOTYT BEITE HCIIOAB3OBALI 114 3aAAITHOM
OT'PeZKe BPEMEHK TOARKD OAHWM LPONBCCOM, 1P ATOM ADYIUE [[POIec-
CLI IIC MMOIOT ACCTYMA K TAROMY DCCYRCY AO MOAIIOTO QCBODOKASIIHA
PECYPCH 4dHABHINM ert npoueccoM. [IpuMepoM TARUI'T pecypra MOsKer
CAVIKHTL hafA, OTKDLITEHH Ha 3aMHCE B HCKAIOUHTEALHOM pekiMe, Bee
NOABITKH KCAOALIOBATE 3TOT Qalta ADYTHEME [TPOLECCaMU (AQ0Ke HA UTe-
HHE] 33BepPIIAKTCA HEYAQUeH,

PaspeasteMEIe DECYPCH MOTYT HCIOABIOBATHCA HECKOABKHMH MTPO-
ueccami, TTpH 9TCM K TAKMM PECYRCAM BOSMUMKEH GAHOBPEMEHHKIH AC-
CTYTI NIPOLECCOR (HANPUMeP, K YacaM, NpH NOMOITH KOTOPHX OIPEeAeA-
eTCA TeKyllee CHCTEMHOE BpEMH].

HekoTopele pasaeasieMele DRCYDPCEL HE MOIYT 00ecIedHTE OQAHOBpe-
MeHHBIH AOCTYN, HO MO3BOASIOT HCMAOAB30BATE X HECKOABKHMH Npo-
HECCAMH, He A0KHAAACE MOMEHTd [TOAHOIO OCROGOKASHHSA pecypla.

— —
CaHORPEMEHHOTO © Aoctyma
ACUTYTIA C paiABACHNEM WPEMERH

Puc. 1.1. Tunel pecypcos, JOCTYNHLIX B CNepauvoHHON CUCTEME
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B oToM caywae HMCOOAR3YeTCE KBAHTOBAHHE MOMEHTOB HCIOALAOBAHUS
pecypea Mo Rpeve .

B ®eoKRALIA KBAHT BpCMOIIH DA NPOLIECC NOAYYAET TOAHBIE U HCKAIO-
YHTeABHEIE [IPABA Ha BAGASHMEe AAHHRIM pecypcnM. TTpH 3T0M RHaYeHre
TAKOTO KBAHTA MHOTO MEHEITE ICAHOrC BpeMeHH, b TCUSHHE KOTOPOro
PECYPC HCIIOAB3IVETCA 3THM IIPOIECCOM, T.€. HHTEpEAAR BPEMEHM, He-
ODXOAMMOIO MPOIECCY AAS DRIISHHA 3aAAIH NOAL3OBATeA.

[TpuMepOM pCCYpCa C ADCTYIIOM C PaspeA€HHeM BPeMeHM MOMXKEeT
CAYMUTE TWHISCCOPHOR RpeMA B MEOTO38ARYHEIX OC, B KaKALIA KBAHT
BpeMEeHH BEIMOAHACTCS ONPEACACITIION YHCAO HHETPYKUHE OAHOIO IIPO-
Uecca, [0OCAe Yero yIPABAEHHE NEPEAdeTes CABAYHOTIEMY IPOIECCYy
¥ HATHHALTCS BLITMOAHSHHEe eT0 HHCTPYKUMA,

[Tpomeccl, GRHAAOIHE IPEAGCTABACHHIA AOCTYIIA K PAZASATEMOMY
PECYPCY, OPTAHUIYIOTCA B GUEDEAL € NDHOPKTETOM, [1pOIecchl ¢ oARIIa-
KOBLIM IPHOPHTCTOM IIOAYHAlOT ADCTYII K PECYPCY IIOCAEACBATBARHBI-
MU KBAHTAMHM, IPH 3TOM HEKOTORRE TIROUECCH WMEeloT Goaee BLICOKHH
[IPHOPHTCT H MOAYYATOT AGCTYIL K PCCYPCY €alic,

1.1.1. TunoBan cTPYKTYpPa DNEPALNOHHOM
CHCTEMDI

QOO6LIMHO B COCTABE ONEPANMOHHOH CUCTEME BEIABATIOT ABa YPUBHA!
AAPC CHCTEMBI M BCHOMOTATEABHBIE CHCTEMHEIE NPOIPAMMHRIE C[IEA-
CTEd, HHOrAQ HARLIEASMEIS CHCTRMHEIMY YTHAHMTAMH. HgpC BLIMOAHAST
Bee PYHKUMH IO YIPABACHHIO PECYPCAMH CHCTEMEl — KAK IU3HYeCKH-
MU, THK H AOTHYCCKHMFY — M DASARAART AOCTVII MOAB30OBATEASH (NpO-
IrpaMM noandgpareaeit) K oTum pecypcaM. ITpi DoMome cHcTeMHOTO
HPOCRAMMHMT DOECIEYEHHRA TIOARIDBATEAR YIIDABASET CDEACTBAMH,
NPeAOCTABAASMEIMH SAPOM,

B 9apo THDMMHOH olepallHOHHOH CHCTEMEI BXOAAT CABAYHILLIIAE KOMII(-
HeHTEL CHCTEMA YIPABARHHA CEAHCAMH IOAB3IOBATEACH, DAKAOBAN CHCTE-
Md. CHCTeMa VIIPABASHHA 33AAYaMH ([IPOIIeCcCaMy}, CHCTeMa BROAZ/ BRIBOAA,
Hurepchetic sapa OC ¢ IPHEARAHBIME ITROTPAMMAMH OCYINECTRASCTCA IIPH
NOMOINK RperpaMMBEOr0 Hirrepdgeiica cHCTeMHLIY BRISOBOB, HHTepdeiic
€ AIapaTHBM obecTeuedueM — 1pH LOMOTITH ApaiseDor (prc. 1.2),

Cucmemi yRDABAEHUA CEQHCAMU NOALIOBAMENS OCYIIECTBARCT PC-
THCTPAlMKD CeaHCa NOAb30BaTeAd [P Havare era palorel ¢ OC, xpa-
HHT ONePATHBHYI HHGQOPMAIHWK, BXOAADIVIC B HH(ODPMALHOHHOES
QKPYXKeHHE CeaHCa, IPH IOMOIY CHCTeMEl BBOAA/BEIBOAZ TOAAE PSR -
EAET COOTBETCTEHR MOAL30BATEALCKOT) TEPMHHAAA PEAALHEIM HAK BHP-
TY&ALIIEIM YCTPOHCTEAM, ROPPEKTHO 3AREPIIJET CCAHC OPH OROHYaHHK
PAGOTEL MOARZOBATEAS U CUCTEMOH,
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AnmapaTHoe ofiecTeyeHde ]

Puc. 1.2. CTpykTypa AZpa TANMWHHOH ONEPELMOHHON CUCTaMel

Daiiropan cucmema BEIMTOATIIET NpeobpasosaHle AAHHEIX, XPaHH-
MEX Ha BHOUIHMX SalOMHMHAKWHX YCTPOHCTHAX (HAmpmMep, Ha AMC-
KOBHIX HEKOIIRTeAsx WaM Ha flash-HakoumTeasnx), B AorTMIecKne ofbek-
TH — HAAEL H KaTtarory. Taroxe afroBad cHCTeMa BHIOARAET BYHK-
OHH pasrpaHHYeHNH AOCTYIA K halinay M KaTaroraM npH oOpaleHun
K HUM €0 CTOPOHEL CHCTEMEL YIIPARARHHSA CRAHCAMH HAM TTPH HCTIOAL30-
BaHHH alACBOM CHCTEMEL Y€pes HHTEPGENC CHCTEMEEX BEI3OBOB.

Cucmema ynpaBAeHUA Rpoyeccamt PACTIPEABAABT NECYDCHl MEFHAY
REIMIOAIISCMLIMY 3aAa49aMHA (IponeccaMi |, ofecneunBaeT 3aETY IaMA-
TH MPOLECCOR OT MOAMIIHKALINE €€ ADYI'HMK NPGIECCAMH, DeasuayeT
MEXAHU3MEI MEXTIPOIEcCHON BIaHMOACHCTBHE.

Cucmema BBOGa/ sairoga obipabaThBaeT 3alpoChl BCEX PAcCMOTpeH-
Hb[X BHII2 KOMNOHEHT AApPd H Ipechpa3yeT UX B BEI3OBR AOTHIECKHAX
ycrpodceTs, noasepxkuBaeMeix OC, Kaxaoe Takoe yCTPORCTBO Hpeas-
CTaBAqeT COBOW AOTHURCKHWA OOLeXT, OGPAINPHHE K KDTOPUMY TTPOWC-
XOAHT CTAIAAPTHEIME AAT OO CPCACTBAME (HAOpHMep, KAK K aapoecy
B Oneparus HOK naMa™i anGo Kak x cnenvaikiomy diaiiay). Aoruueckoe
YCTPORCTBO MOXKCT OLITH THCTO BHPTYAARHLIM (UeARKOM (HYHKIIMOHH-
PoBaTk BHYTPH aapa OC) HAM [IPeACTARAATEL AOTHIECKHN OGREKT, CBs-
3AHHLIH "Tepe3 ApafipePhl ¢ PRAALHEIMH allNapPATHHMH YCTPORCTBAMH.

INpuMepoM 9UCTO BHPTYAABHOTO YCTRPOHCTBA MOMET CAYKHTE «dep-
Has Akipa» fdev/null 8 UNTX-creremax. Boa HHDOPMALHS, AATTHCRIRAE-
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Mad B AJHHOE YCTPOHCTRS, TIPOMAAJET, T. €. OHO MOXKeT OBITE HCIIOAB3OBA-
HO AA MOTACLIEHHA AAHHEIX, HOCVINECTBeHHEIX AT POLIAeMO 3844,

Apaiisepst yeTpoHcTB — 3T0 CHCTEMHBIE NPOTPAMME], KOTOpPhIE Ipa-
0DPA3YIOT 3ANPOCH CHCTEME BBOAA/BBIBCAE B IIOCAEAOBATEALHOCTH
VIPABASTIOIKMX KOMaHA AAA ANIAPATHHIX YCTPOHCTB, ApaiiBep Kamao-
r¢ YCTPOHCTBA CEDLIBAST OCOGSHHOCTH €ro annapaTHOH DeaAH3allHy
H OPESAOCTABAAET CHCTEMS BBOAA/BEIBOAA CTAHAAPTH3UPOBAHHBIA HH-
Tephefic ACETYIA K alNapaTHovy 0DeCIeYeHHIO CHCTEMEL

C TOUKM 3PeHHA IPHKAAAHOTO MPOTPAMMHCTA AOCTYTI K KOMIIOHSH-
ram gapa OC ocyinecTeafeTcd PH NOMOINK HETepdeica CHCTeMHBIX
BBI3OBOE — Habopa 6ulANOTEK, BKAICUAIQIINX B Ce0A CTaHAAPTH30BAH-
tele HaGopel QyHKIEH. Kamapii Takol HaOop npeaHaszHadeH AAL pe-
LISHHA TOTO HAY HHOTO KAACCA IPHKABAHEIX 38581 AOCTYIIA K CETEREIM
pecypcaM, rpahHIeCKOMY PEXXHMY, PEaAH3AITHH MEKIIPOIECCHOTO Bia-
HMOAEHCTBHA H T. [

1.1.2. Knaccudukauma onepaunoHHbIX CHCTEM

CAOMHOCTE COCTABHEIX YacTeld AApA M peaAlisyeMble HMH OyHKIMH
B IIePEYIO OUEPeAL 3dBHCAT OT YHCAA DAHOBPEMAHHO ODCAVKHBACMEIX
OC noab3ceareaci H OT YUCAL OAHOBPEMEHHO BEINNOAHSEMEIX NpoLec-
C0R. B CBASH ¢ ATHM DA3YMHD NMPOBECTH KadccHHKanuimn OC o 3TuMm
ABYM NapaMeTpaM H PacCMOTPET: 0CODRHHOCTH KOMIIOHEHT AADA B KaXF-
AOM M3 THIIOB OC.

{10 KoAudeCmBY QGHORDEMEHHO OOCAVKUBAREMBIX NOAb3OBOMEARi]
ONepallHOHHLIE CHCTEME PAIACATIOTCA Ha CAHOMIOAB3OBATEARCKHE {OA-
HOBPEMEHHO NOAASIKURASTCH He DOARE 0AHOTO CEHHOA IOABINBATEAR)
H MIIQTONCALIOBATCALCKHS (OAIIOBDCMEHIIO MOAACDIKHABACTCA MIIOMKE-
fTBC CEAHCOB 110Ah30BaTeaed}. MHOMOLUARSOBATEABUKME CUUTEMH,
KpoMe ofecneyeHHts 3alUMTH AAHHHX TOAL20BATEARH OT HeCaHKIMO-
HHDOBAHHOTO ACCTYIIA APYTHX NOAB3OBaTeAeH, [IPEAOCTABASIOT CPEA-
CTEA PA3ALACHHA ODIIHX AGHHEIX MERAY MHOTHMH IIOAE30BATEAAMH,

PaccMoTpiM 0CcoBeHHOCTH STHX THNIOR OC Soaees noapobHO.

flo KOAUMECMBY OGHORDEMERH( RMIIDAHASMBIX NPOIECCOB CIepaIi-
UHUIEIC CHCTCMEl ACANTCS Ha QATIOB&AAMHEHC {1I¢ Hoaee oplioro paboTa-
Hiluero Ipolgccd) M MHOTO3dAQYHEIE (MHOXKECTEO pafiorarniyuy [mpo-
ueccoB). OAHHM K3 OCHOBHEIX OTAWYMI MHOTO23AAAHBIX CHCTEM OT DA-
HO3aAQYHBIX ABAASTCA HAAHYHE CPEACTS YIIPaBASHHI AOCTYTIOM K pecyp-
caM — PA3ABACHHA PECYPCOB H OAOKHPOBEH MCTIOAB3IYEMEIX PECYPCOS,

Oanonoab3cpaTeAbCKHe OC, Aannnist THII OC 0BoCIeYHBAST SAH-
HOBpeMeHHYH) MOAAEDIKKY TOABKO OAHUrO ceaHcd paboThl MOAB3IOBA-
TeAsl. Hoseilt cearic paGoThl TOAL3OBATEAST MOKET OHITL [IAYAT TOABKO
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mocae 3aBepllieHHs IPeABIAYOICTO ceanca. [IpH 3TOM B HOBOM CeaHce
TIOAB3DBATEAS COXPAHAETCH TO Xe caMoe HHMOpPMALHOHHOE OKpyXRe-
HHe.

C TOUKY 3DeHHA OAHOLOABIOEATEABCKOH OC DOAR3IOBATEAH HEpai-
AMUMMEL, TIO3TOMY ©CAH C TAKOH ONEPAIHMOHHON CHCTEMOW HAYWHAFOT
paboTATE HECKOABKO IIOAL3OBATEACH, TO KASKAOMY H3 HHX OHE NIPeAC-
CTABASIET ACCTYH KO BCEM PecypCdM U, BO3MOXKHO, K TOMY e caMmomMy
uHhOPMaNHOHEOMY OXPYKEHHIO, JIpH 5TOM NOAB30BATEAL MOKET Pa-
60TaTe H CO CBOHMH YHHKAABHKIMHI AGHHBIMH, HAIPHMED C ARHHBIMH
HAa CBheMHBIX AHCKAX. [1pH TaKoR padoTe HHDOPMALHCHEOS OKPYREHIe
CedaHCOB palioThl MOAR3IDBATEAEH B CHCTEME CTAHUBHTCS PAIAMHHEIM.

CHCTeMa VIIpABACHHS CEeEBHCAMH OAHONCAB30BaTeAbckrx OC
BKAKOYAET B Ce0S TOABKG CPEACTBA HHHIIHMAIIHA B 33BepPUISHHs ceaHca
U CPEACTEA IOAACPIRKHE HH(DOPMAIMOHHOIO OKPY>KeHHUA MOABIOBATSAR,
IMpudeM B0 MHOTHX QAHONOABZORATEALCERX OC (HanpumMep, DOS) Mo-
MEHT MHHIHAIMH CRAHCA NOABIOBETEAR HACTYIIAST CPaly e MoCAe 3a-
TPY3IKH 9AD& H HHULHAAKIAHOHHLIX CUSHAPHES.

MoMeHT 3aseplieHHA CeaHcd COBNAAAET C MOMEHTOM BHITRYIKH
aapa OC H3 TAMATH [HEMOCPEACTBRHHO NIePEp, JaBAPLIEHHEM paloTh
OC HAM BCAEACTBHE UGBCTOMHBAHHA 060pyAOBaHHA). TakHM 00pa3oN,
BpPeME KH3HH CCaHCA TTOALINBATEAA B OAHOIIOALI0BATEARCKIX OC 1IpH-
BAMIUTEALIC PARIO BPCMEHI XH3HY paloTalomero SApa CHCTEMEL

BeaepCTBHE Hepa3AMYHMOCTH MOAB3OBATEACH CHCTEMA VIPABACHHA
ceancaMH H (halnoBas CHCTeMa B JHATHTSARHON Mepe YITDOLIATCA.

CHCTeMa VIIDABAEHHS CeaicaMM OAHOIMOAB3OBATCARCKHMX OC
HEe BEAICWART B CeDS CDEACTB WAEHTH(MUKAIHH W 3YTEHTHROHKATIHMW
MOAB30BATEALH, @ TAKKe CPCACTD 3AlTHTE] MIIDOpMAIHOHHOTO ORPY-Ke-
HHA WX cedanCOB. QDAHAURAA CHOCTEMY DAHOTIIOARIURATEARCKUX OC, KaK
NIPABHAD, He BRAIOUACT B cebf CAQKHEIC MEXAHM3MEl DA2IPAHUICHUA
AOCTYIA K (PadAaM H Ka'raroTaM, XoTA B (GalHaroBCH CHCTEMe MOTYT CY-
WeCTBOBATE (PAATH, 3aAAICLINE DEAHMEL PAaBOTH C PaArdMH H KAaTAAD-
TaMH, UX aTpHOyTEL

INopaepKKA ONEPATMOHHON CHCTEMOHR TOABKD CAHOIO Cearca pabo-
Tl NOALICBATCAR HEC HCKAIOYACT BOSMOKHOCTH OAIIOBPEMCIIHOIC BEI-
MOAHBHNAA MHOTHX HdA89 MOABSOGBATEAR. Munimn CAOBAMH, CAHOIIOAL3O-
BATEeALCKAR CTNCPALHONEAS CHCTEMA MOKeT DRI TE MHOTO33A8UHOMN.

Muoronmohs3oeaterkcEne OC. Aanduerii tan OC ofecoeympaer
OAHOBPeMeHHYIO PAboTy OOABIIONG KOAWMECTBA IOABIOBATEASH, UTO
B 3HAYHUTeABHOH Mepe paclinpaeT Hafop GyHRIUH, PeaiH3IyeMEIX
thafiA0BOT CHCTEMOHR M CHCTEMOM NMOAASPRKH CeaHCOH. B HeCKOABKO
MEHBIICH CTETCHH IIOAASPHKKS MIIDIRECTBA IOALIOBATEACH OTPAMKASTCA
Hit CMCTEME REOAR/ BRIBOAE M CUCTEME YTIPABASHHH [IPOLECCAMH.
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CHCTeMa YIPABASHUN CEAHCAMH IIOARROBATEASH AOAKHA BRAHMETH
B cefd CPEACTRA MACHTHRUKAINK M ayTeHTHPHUKAIIMH NOAEBIORATCACH.,
Omna obecneurBaeT CBA3BIBAHHE KAKAOIC CEAHCE C PEAABHBIM HAM BUD-
TYAARHKIM TEPMHHSANM, COAEDHUT CPeACTEA HHHITMAAHIAIHE HalaAb-
HOTO HH(POPMALHOIHONC ORRYRCIIMA CedHCa M ofecnedBAeT 3aMjUTy
AGHHEX CRAHCH.

Dalfrobag CHCTEMa MHOOTONOAL3ORaATCALCEMY QC ofccnedmpaet
pasrpaHHYEHde AOCTYIA K (PAHAGM M KATAADIAM Hd OCHUBAHHHE HASH-
THPHRKATOPOR [MOAL3OBRATEASH, DOAVIEHHEIX OT CHCTCMEL VIIPIBACIIHMA
ceaHcamH. Kasxapiit dhadia i RaTaror B GallAcBOR CHCTEME COLPOBO-
SRAGHOTCT HHIPOPMATIMOHHEIM OAOKOM, OIPEASATIONINM NIpaka A0CTYIIA
¥ HEM [MOAL30BATCACH.

TTOABAORATEAK) NIPDEAOCTARASETES BOSMOKHOCTE OIDEASASAThL IIpa-
Da TaKHM 0Gpa3oM, 4TOOL TOALKO OH HMCA AQCTVII K ASHIIBIM, COAEP-
HalUMCA B (DaHAdX M KETAA0IEM, d ADYIHE NUARIORATEAW HE MOTAW
He TOARKO H3MeHHTE JTH AQHHEIS, 110 AQXKe NPOYHMTATL HX., Opllako
B CAY4Yde NOABAEHHSA HeoOXOAMMUOCTH B COBMECTHOM AOCTYNE K OAHOH
H TOH e UH(PpOpMalHY B afAOBOH CHCTEME MOKET OHTE onpepeAsH
AOCTYIl I1a YTEHHE H JANHCE K OAHOMY HabOpy AAHHBIX AA MHOTHX
MOARZOBHTEASH.

CHcreMa BBoAA/BLIBOAZ MIOTONMOAL3CBATCALCKHX OC, KpoMe Heno-
UPEACTBEHHOTD AOCIYILG K YOTPORCTBAM M DydepH34Iii RROAR/ BEIBO-
Af, TAKKe YIIPARARET Pa3AeArcHUeM A0CTVIA TOAL3OBATeASH K yCTPOI-
CTBaM, T. &. YIPaBASICT YCTPORCTBAMH FAK Pa3ACAASMEBIMH PECYPCAMHE.

CABAYET DTMETHTE, 9TO MHOTONDARZORATEARCKES OC 0DRIIHO ABAT-
FOTCSL 112 M MHOTO3AAAMIILIMU, IOCKOALKY OHH JAOAKIIL OGCCIeYHRATh
DAHOBDEMEHHOE BRINIOAHEHHUE BOABILOIO KDANYEUTRA LPOUPAMM Pai-
HEIX [TOAR3OBATEASH.

Oauolapaunbie OC, AaHHBIH KAACC ONEPAITHOHHRLX CHCTEM [IPEAHA-
THAYEH AL CAHOEDEMEHHOT( BEIIOAHEHUS TOABKD OAHOM 383341, Cpa-
3y IOCAC CTApPTa CHCTCMHB YIIPABACHHE IEePSAAETCA IpOrpaMMe, Hrpa-
HNIIER PUAE ODUAOYKN AAH paDOTH NOoAB3OBATeAs. KaK IpaBHAO, OAHA
H3 PYHEUHA TaKoH 080A04KN — JAIVCK APYTHY IIPOTPAaMM.

[MTepea 3aMyCKOM UPOIDAMME COXPDAHAETCH WHQOPMaTTHOHHOS OKPY-
#xeHre 000A0IRH, [1ocAe JATTYCKA IPOTPAMMLL 8¢ IIPOLCCCY NEPeAacT-
CA MOAHOES YIIPABACHHE H IIPEAUCTABANETCH ADCTYI KO BCEM DECYDPCaM.
[To 2aBopHIEHHH DROIPAMMES OCBOOOAAIETCI NAMSATE IPoLecca, BOg-
CTaHABAHBASTCA HHPOPMaOHOHHOE OKpYKeHHe 0f0ACUKH R ylpaBie-
HHe IePeAdeTCs ONePAIONHOH CHCTeMON el 0BpaTHO.

3anyck mporpaMmM B Takux OC mocAep0BATeABHEIN. B cayuae, ecan
OAHOW W3 11porpamMm TpebyeTcHd BRT3BATE Ha BEINIOAHEHHE ARYTVIO LIpo-
rpaMMy, TOYIIO TAK JKe COXPAHAeTCA OKPVIKEHHe BLIALIBAIQINEH IIpo-
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rpPaMMBl ¥ [I¢ 3dBepUieHHH BRI3EIBAEMOH TPOrpaMMBl OKPYKEHWE BOC-

CTAHABAMBAETCH.

CHereMa BBCAR/BRIBDAA 0ANO3aASYHEIX OO He BKAIOYACT B cedsm
CPEACTB PAABABHUH AOCTYNA K YOIPOMUTEAM, TOCKOABKY YCTROHCTEO
HCTIOAB3IYETCA OAHOBPEMAHHC TOABKO OAHHM IPOIACCOM,

OpaHoaaaauHne OC MOTyT ORITE M MHOTONOARIOBATEARCKUMM. T1pH-
MEepOoM TAaKMX CHCTeM MOryT OBrTh OC ¢ makeTHoi ofpaboTkon. B Ta-
Eux OC noabiobatTeAld pOPMHUPVIOT OYEPEADL 33AAHHH HA BHITOAHEHHE
HNPOTPAMM, TPH ATOM 38ABHHA MUIYT MPHHAAACKATE PASHEIM TTOARLORA-
TeaaM. CHCTeMA NOCAEADBATEABHO BHIIIOAHAET IPOTPAMMEL IOAL3OBA-
TeAeH, IIPH 3TOM Nepeh CMeHOH I0AB3OBATeAS 3ABepPUIdeTCa Ceads pa-
0TI IPEARAYIIIETC IOABIOBATEAS H HAMHHASTCA CRAHC HOBOTO, TAaRHUM
0OpasoM, NPH CMCHe 38AaHKA OCYILeCcTBATIeTCA CMCHA HH{POPMAIHOH-
HhlX ORPYAEHIH KOKAOHW DPOTPAMMRT,

Mmnorozaaaurbie OC. B Muorosaaaunnix OC B 0AHIL MOMEHT BpCMeG-
HH B CUCTeMe MOXRer ORIt 3aIIVIeHO MHOIQ NporpdaMM (LIPOLECcCus).
B aToM cayiae cHeTeMa ylipaBAe HHRE IpOHEccaMe BRAKOUAET B cefid Aa-
HUPOBLIHK IPOLEeCCoB, BHICAHAIEIWH cacAyIOmMe GyHKIHY,

B CO3AAHME H YHUUTOFKEHHE NpUTeccoB — 3arpyska NporpamMMEel B Na-
MSITh, COJARHHC HHGOPMAUHOIIIIONd OKPYRCINA B HepeAata yIpaBAe-
HHA TPOLECCY 1PH €10 CU3AHUM, YARASHE MHBOPMALMOHHOI OKPy-
JRCITHA ¥ BLITDY3KA IPOLCCCA B3 TaMATH NPH €T0 YHITUTONEHHN;

B paclnpeagAeHHe CHCTEMHEIX DECYpOs MeXAY HpoueccaMH — 1ad-
HEDOBaHHe BHIIOAHEHHA NPOLECcCoB, (POPMIPOBAHIES OTepeAH ITpo-
HecCOB 1 YIPABAEHHE IPHOPHTETAMHM IPOLISCCOR B GYEPEAM;

B MeXIPOUeCCHOE B3AHMOAEHCTBHE — PACIPEAESACHHE ODIIMX AAH-
HEIX MERAY NPOLECCAMHM KBAH TepecHIAKA YTIPABAAIOIIMXY BO3pek-
CTBHH MERAY OAHURIRMERHO BEINOAHAEMhIMH HPOLACCIMH;

B CHHXPOHH34UHA BHIIOAIICHHSI IIPOIICCCOR — (IPHOCTAHOBRA BRITIOA-
HEHHMA NPCLECcos AD ANCTHXXEHHA HEKOTOPRIX YCAOBHH, HAIIpHMEp
OCEIAKH VIIPABASICIIETO BOBAEHCTBHA GAHUM H3 OIPOIIECCoB.
CHcreMa BBOAA/BEIBOAA B TakMX OC TAFHe YCAGKHASTCH, NOCKOAD-

Ky Aw0G0H pecypc ((pafia HAW YCTPOACTBG) MOXKET HCIIOAB3IOBATRCA CO-

BMECTHO HEeCKOABKHMH NpoleccaMi. AAs OPeAOTBEPAIeHUS KOHpATE-

TOB AQCTYTI2 HCHCABIVETCH MEXaHH3IM OAOKHDOBOK, pasperlalciya

AOCTYIl K HEPAZASAIeMOMY PECYICY TOABKO CAHOMY OPCIECCY B QAUH

MOMEHT BPCMEHH.

CC cemercria UNIX OTHOUATCH K MEOTUUOAB3OBATRARCKHM MHOTO-
33p8vHEIM ONEPAMOHHEIM cHcTeMaM, HMIMeHHO No?ToMy 3TOT KAGC:
QUEPALMGHHBLK CHCTeM Ohin B3AT 338 OCHOBY AQHHOTU yueGHHEKA,

[loCKOABKY, KaK y3Ke MOBOPHAOCH, y1eOHUK OPHeHTHPOBAH HA MpH-
KAQAHEIX IPOTPAMMHCTOR W IIOAB3IOBATEAEH, ONCPAIIHOHHAA CHCTeMa
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A

R H&M PRCCMATPUBAGTCH KAK CPejd Pa3paboTKH H SKCIAYATAITHH IPH-
KAAAHOIO APOTPaMMHOTC odecnedeHH .

B yuefinnke DACCMATPHRAIOTCH TOARKD Gaz0Bble cpeacTBa OC UNIX,
P 3TOM He VASAACTCI HHKAKOTO BIHMAHHSA PA3AWYHBIM DacIUMpeHH-
M, HaOpHMep rpagpudeckuM cpeacrsam X Window System.

- YHWBEPCANbHbIE

v CNEYUATTM3VPOBAHHLIE
ONEPALMOHHLIE CUCTEMBbI.
ONEPALIMOHHLIE CUCTEMBbI
PEANbHOI0 BPEMEHW

Tlomumo KaaccmrbukaUi Ha OCHOBE KOAHYECTRA TIOABL3OBATEALH
B CHCTeMée H HA OCHOBE FOAWUECTEA DAHOBPCMCHIIQ BLIMOAHAIIIHICA
IpPONeCCcOB MOJKHO BBECTH eIl OAHE BHA KAACCHMHRALME GITERHLHOH-
HhiX CHCTEM: OTIEPalMCHHBIE CHCTEMEL 08IIeT0 HAa3Hauelnnsa ¥ Onepa-
IHOHIILIC CHCTCME] CNIeUHAALHONG HASHAYCHKA.

K xaacey onepaquodHmx cucmeM ofWero HO3HaYeREs OTHOCAT OTle-
PAUMOHHEIE CHCTEMLI, KOTOPLIE MOTYT SIBASITLCA KAK OAHCIIPOLECCHEIMHA,
TAK M MHOTOIIPOLECCHBIMK, RAK MHOIOHOAL3OBATEALUKHMMM, TAK H OAHO-
NOAB3OBATEARCKMMU. 10 GUEPATIHOHHBIE CHCTEMH, KOTOphIe paboTaloT
B COCTaBe ODBMHEX HACTOALHEX CHCTCM. X 0cHOBNOS npeaHasHaveHHe
COCTOHT B TOM, YTGEibl IPEACCTERHTL ILBALINBATEAR) CHCTEMBI YAODHEIN
M MOHATHBIN MEeXAHM3M YIPABACHHA ATITAPATHLIMH CPCACTBAMH BHYHC-
AMTCABHOH CHCTeME] 0GpataThiBATE 3aMPOCE IOALIOBATEANT, MAKCHMAAR~
HO MAGAHPYSI 8T OT HA3KOYPOBHERHX OIIePAIHHE 1 UHTepdciicob. Takue
OOePAITHOIIILIC CHCTCMLI OPHCIITHRYIOTCA B IEPEYIO OUE[REAL HA UpPOCTIC-
TY IPHMEHEH WA, MDCKOABKY WX OCHOBHBIMY NOAR3OBATEAIMH OOLITHO 4B-
AHIOTCA He TPOTPAMMHCTLL, 8 HOALIODBATCAH CPEAHEH HAH HIIKOH KBAAU-
dHranuy. 3a4acTy o TaKHe TOARORATRAH MOTYT AGKE HE MPBACTABALTE,
YTO 38 KpPAacCHBOMH RAPTHHKOH AHHMHPOBAHHEX 000CE H pasHcobpaslneM
BCCRO3MOMHEIN KpacoT IrpadUyeckKHX UHTED(BACIB CAPBIBAETC MO~
HeWTIHH OPOTpaMMHBIE KOMIACKC, VIPABARIONME BCEM ANNAPATIILIM
FOMOACKCOM KOMIEIOTEPA. K MOAOGHEIM OTIePALMOHHEIM CHC IE€M3M OTHO-
CATCA HAUTOALHEIE BEDCVH OTIE[AITHOHHKA CHCTEM CeMeicTRa Windows,
Linux, Apple i0)5 u T.A. MIHLIMH CAOB&AMUY, 3T T€ OMEPALIHOMIILIE CHCTE-
MEL, ¢ KOTOPEMH NGABIOBATCAL MOFRET HMETE ABAO KAK Ha Pafiore And Enl-
OAHGCHHH KAKUX-T0 HEODXOAWWEDL 38384, TAK 1 A0MA AAS Da3BACYeHMA.

B mpoTHBONOAOKIIOCTL ONCPALNOHELIM CHCTEMaM ofulero Ha3Ha-
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HITCH B [IOBCEAHEBHOA KHU3HN. OQCHOBHBIE NOARROBATAAM TAKHX ONEpa-
UOHHBIX CHCTEM — KRaAUGHIIHMPOBAHEEIS paspaboTynii. [loaobHLIe
(1epAlHUHKBIe CHCTEMBL TpeAHA3HAYEHRL AAS YIIPABARHHA pecypcaMu
CTIEMHAALHBIX BEIMHCAHTEABHEIR CHCTeM, S44aCTYIO TAKHE CHCTEMbL SIB-
ASFOTCH BCTPAHBAEMBIMH, T. €. CHCTEMAMH, KOTODEIC AQAKHE! paloraTs,
BYAYYH BCTPOSHHRMHE HEMOCPEACTREHH) B YOTDOMCIBO, KOTOPBIM OHW
yupapasior. K iHM MOXIO OTIICCTH TaKHE ONCPAarnMoIIHLIE CHCTCMLE,
®Kak Android, OS5, Windows CE w 1A,

OAHHM H3 OOAMIIOXKECTE ONMEPAlHOHHEIX CHCTEM CIIEMHAALHOID
HA3HAYEHHH ABAAIOTCA ONEPAUUOHHBIE CUCMEMbl DEAABHOIC BDEMEHU.
Mrorve ecTpaiBaeMuEle CUCTEMB! TPeOVHOT, YTOGE ONIEPALTHONHAS CH-
CcTeMd, paboTaIomAs B COCTaRe TAaKOTO MPOT PAMMHEC- ATIIAPATIIOTO KoM-
IIAEKCE, PeArHpoBasrd HA RHEIIHHE COORTHS U BXOAHKI® AGHHBHIE B Te-
YeHHC HEKOTOPOro, 3a4acTyiO Q4elll MAAOr(, APOMOEIKYTKA BPEMETIH.
Huaue FOBOPH, QNERATTHOHHERE CHUITEME XRAARHUOID BDEMEeHH — 1D
CHCTEMEl, KOTOPEIE CHOCOBEIEI 6GecIcydTE TpeOyeMulH ypoBeHE CEPBH-
Cd B aIpeaeAeHHRIH POMEXKYTOK BPEMEHH,

OnepanoHHBIe CHCTEMBL PEAABHOrD BPeMEHH MOMKHO PA3ACAHTE
Ha AB3 KAdCCa: CHCTeME] ZKeCTKOr0 PpeaAbHOre BPEMEHH H CHCTCMEI MSIT-
KOro PearbHOro BpeMeHH. OnepaluoHHER CHCTeMEL KOTOpRE (110C06-
HBI BEITOAHATE ASHCTEHA, He NpeBsinaa TpeiveMoe BPeMs BLITTOAHEHHA,
OTHOCHT K OINEePALWOHHHNM CHCTEMAM MEeCTKOTO DEAABHOTY BDEMOHU.
Ecau e omepalHoOHNIas CHCTeMa CoocodHA AMIIL B CPeaHeM odecnoun-
RaTh Tpedyevoe Bpemd BelIGAHeHNs, 63 Crporirt coBAASHES Bepx-
IICTC BPeMCIIIOre IPCASA], TO TRKYIY CHCTEMY OTHOCAT K KAACCY olepa-
IMOHHBIX CHETEM MAIKOTO peaibHOre BpeMeHn, Ho pl 3T0M AAT 0G0HX
KAACCOR OC PeaAbHOro BpeMeHU KPUTHYSCKHM TpeGoRaHHeM SABASETCA
AETEPMIHHAM TAKOH CHCTEMH, T. e, IPEACKA3IVEMOCTD e NOBEACHHA.

CHCTeME! PEAABHOTO BDEMEHH TPefyOTCH TaM, TAE 38AEPXKA Deak-
IIMH CHCTEMBL MOXOT IPHEBOARTD K ABAPHHHLIM CHTYAURSM, TPOAAILIHM
TOTE[MMH MATEPUAABHRIX CPEACTB, KaTacTpocdamu, THOSARHY AIOAERA
H T.A. B TakHX CHCTEMAaX HaCTO 00x0aAMTCH BooBIIe 623 oncpalBOHILIX
CHOTEM.

kicnoarloBaHHe ONEPAUHOHIILIX CHCTEM PCAALHOTO BpPeMEHH Io-
ABOASET COKPATYUTh CPOKH paspaborki yIpasasulero IO H IOBhCHTE
TIPEACKAZYEMOCTh €TO MOBLASHHA B CACAYVIONIHX CAYIAAX:

8 ecad paspaforaHHOe vrpasasgwoulee IO moAy4aeTca AOCTATOYHO

OOARIIUM 0 O6BEMY;

W  SCAH B [IDOIECCS er0 BROCAHEHHA TPCOYeTCA HECKOABKUX DLIYHCAH-

TEALRHHIX TTOTOKOR;

8 CCAH pelIacMasl 38AaYa COASPPKHT CAOXKIEIS TpeGompanuda no cuir-

XPOHRM34HK AOCTY1A K PECYRUAM U T. A,
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AAd yIipapAeHHA IPOIECCAaMHE B TAKHX DOEPALIHOHHEIX CHUTEMAX MU~
HOABZYETCH OAHH H3 ABYX TIOAXOAOB!

1} ynpasacHHe 18 OCHOBE NPHCPHTETOR COBBITHIH. [TpH nenoaAr3ara-
HHU AAHHOM Crpareri YIpaBARHUE TEPEAGETCH TOMY NPOUeCCY, KOTo-
PHI ¢BA3aH ¢ o6paboTKOH HAROOAC e MPAEOPUTETIIOTO COOLITHA;

2) ynpaBaeHHe Ha OCHOBE PDASAGAEHUN EpeMexud. B »1oM cayyae me-
PeFAIOUCHHE MPOLEeCCOB OCYIeCTRASSTCS HA OCHOBE PETVAAPIILIX TIPC-
PUIBAHHH HO 3dAGHHBIM HHTEPBAaARM BPEMEeHIH H B CAYYae HaCTYIASHUA
cOOMTHRA.

Bo MROTHX TakHX CHCTCMAaX COCTAP MPOLCCCOB SIBASSTCH HeH3IMEH-
Hum. OHH 38NYCKAHYTCH 1T CIEapre OTEPaninHEONA CHCTeMBl U CYTIe-
CTBYIOT AQ MOMEHTa 3aBepmeHnsd ec pabdoTh. Heucnoansyemuie npo-
IIeCCEL MOTYT NEPeXOAHTE B ACCHBEH(E COCTOAHME, KINAAL OHE He HyK-
HH, i BEXOAHTE M3 HECO, eCAH [IPOHCXOART, HampuMep, coSuITHE, 00-
pafoTRa KOTOpore TpelyeT aKTHEHOCTH COOTBETCTBYRILETO 1TPOTIECCA.
Takas CWCTEMA 3aTyCKd M 3aBeDUTeHHS OPONECCOB TAKKe BLIZBAHA
TPCHORAMHEM TPCACKAIVEMOCTH MOBSACHHA ONePAIMOHHON CHCTEMAL
H OapaMerpos 1o BpeMeHd peakl . [TosToMy RO MHOTHX TAKHX CHCTe-
Max 3a0yCK HOBLIX IPOIEeCCOB IPOCTE 1IC ACITYCRASTCA, BCC OHH AGAK-
HEl OBITH IPEACLIDEASASHH 3ApaHee,

B HacTosmee BpeMf CYILNECTBYET AOCTATOUHO GOALIIOE RKOAWYEQ-
CTBO ONCPALHOHHLIX CHCTeM PeaALHOre bpeMeny: LynxOS, RTLinux,
VxWorks u 1. A. OpHOI M3 HaHOOAEE MABECTHHMX (MIEPALUOHHETX CH-
CTeM PeAABRHOTO BpeMeHH gBAdeTcA QNX, KoTopas HHOTAQ HCIIOALIY-
CTCA W B KaYeCTBE HAacTOABHOH. [TOMHMMO 3THX KOMMEDUECKH [ECIIDO-
CTDEHASMRIX IPOAVETOR CYILIECTBYET €Ie B HeKOTOPOS KOAMYECTBO
OMCPalHCIHLIX CHCTCM, paipadoTaHHEX CAMOCTOATEARHO KOMIAHHs-
MM, HO HE PACTIPOCTPAHAEMEY Ha KOMMEpPYeCKOH 0CHOBe, a MCIOAL-
3YEeMBIX TOABKO B COCIABe YAKE TOTOBHIX IPOIPaMMIO-AIINapaTHLIX
KOMIIAEKCOR.

OYHKLWY ONEPALIMOHHBIX CUCTEM
1 3TANB} VX PASBUTMS

Hecroputieckn QVHKIHUHE ONepPAHOHHON CHCTCMEL PAIBHBAANCT CO-
BMECTHO C PA3BHTHEM CaMOH BRIMHECAHUTEABHOH TeXHUKH. B CROE BIEMH
GRIAO OPHHATO BEIAGAATE MOKOACHHS BEIFIMCAMTEABHBIX MAIUMH, OMH-
PaACE 114 :).’LCMeHTH’YlO 6&3}7 HX peaaMn3Iarif. JACKTPOHHBIZ AAMILKLI, 0=
AYTROROAHHKOBEIR TPEHAHCTOPE, MUKPOCXeMH H T. A, OAHAKO He CaMH
3TH CBOMCTBA RAHSAH 114 [IOADACHNAC HOBLIX CHCTEMHBIX OTpoTpaMMHBIX
CPeACTB.
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OCHOBHOE BAHSHKE HA PA3BRHTHE CHCTEMBEOTO TPOrpaMMHOTo ofe-
cHeyeHHA OGIIEre HA3HAYCHHA OKA3aAH YeTHPC (hakropa: yiudHratua
avar‘rem'ypm BLIYHCAHTEARHKRX MALUKMH, obbeM {lllepa’l'HBH(lﬁ [[AMATH,
GLICTPOASHCTEBHC OPOLECCopa ¥ COCTab IepitdepHAHEX VCTPOACTE. Tak,
AAS [TEPBRIX MAIUHH, B paboTe ¢ KOTOPhIMH YYACTBOBAAHN B OCHOBHOM HMX
KOHCTPYKTODEIL, HH O KaKOH YHU(DHKAITMY He GRAD H Deun. B KasEADM
KOMEKTHBE [IPOBOAHAHCH SKCIIEPHMCHTHI KAk C COCTABOM KOMAHA, TAK
U C BEAHTTHHOH DA3PAAHOH CETKH BRMUICAHWN. Ha pems peraerns 3a-
AGYH OPOrpaMMHCT, OH Xe d OICPATOP, CTAIIOBHACST MOAHOBAACTHLIM
XOIAMHOM BRIUMCAUTEARHON YCTAHOBKY. OH CAM 3aI'DYIRaA IPOTDAMMY,
CaM BOOAHA AAHYIEIC H OLeHHBAA DOIYAETATEL

BuiAMOTEKH rTaBAAPTHRIX NporpaMM. [Tocae NoABAEHHA CepHAID
BHIMYCKASMEIX MAIINH CTAAQ BOIMOKHA CTAHAAPTH3ALMA B TOAKOAAX
K pazpaboTKe NporpaMMHCTC 00eCcIedeHHs M NPUHIOMAO BEIASACIIHE
NPOrpaMMHECTOR B OTA@ARHEIN KAACC MOABIORATEARH, EorecTReHHBIM
cpeacTBOM oBOBUCIINA W HAKONASIIHA OMNETA DROrpaMMHPOBAHMS
R 3TOT DEDPUOA CTaAH DHGAMOIEKH CTAHAAPTHRX IPOCPaEMM, PEaAK3y-
HWHX TAIOBNE (PYHKIHH: TPHIGHOMETpUHYSCKHe {sin, tg, arcsin), Mare-
mardueckre (log, exp, sqrt), BBoa AAHHEX ¢ BHeLIHHX HOCHTeAel, BH-
BOA, Mpeobpa3oBaHuA H3 OAHOH CHCTEMEL CTTHCASHHA B ADYTYIO H T.TL
THOHMYHEIM TPAMEROM MoA0OHOH CHOAMOTEKH MOTAZ CAVIKHTE CHOAH-
OTEKA CTAHAAPTHHIX aporpamM MC-2 (HOTepnpeTHDYHIMAS CHCTEMA)
aAA Mampil tena M-20. TTpe 2ToM CACAYET 3aMCTHTL, 4T0 M-20 65lAa
CADUHHU BRMTYCKAEMON MANIMHON C TPEXaADECHON CHUTEMORN KOMAaHA,
TOAQOHOH eff CHCTCMOH KOMAHA 00A8 AT MAIITHHEL BACM-3, BI3CM-4,
a noapHee B M-220.

Kowmmaexe nporpaMM MC-2 nporpaMMHCT 3arpyoRan B OIEePATUBHYIO
HaMsTh AC 3ATRYIKH OCHCOBHCH (DYHKIIHOHAABHOW NpoTpaMMEl. Flcooas-
30BAACH CTAHAGPTHHIE AHTepelc, MOAROATHINHA HCITOAHARMON 11PO-
TpaMMme ODPaTITECS K OATION H3 dyIKnui cucTeMnon OUbAMOTCKH. AAd
STOTO HYMHO DEIAU YKA3aTh KOA HYMHOH hyHKIMA KW 06A30TE 11AMATH
AAS B3aMMOACHCTBHA, HANPRMCD OOAACTL HAMATH AAI 2ACPYIKH AAHK-
HRIX.

IMNoaaHee GOALLIAA TACTEH BREINMHCAMTEALHBIX YHKUME HepeRou1eRd-
Ad B OUOAMOTEKH ASHIKOB MPOTPAMMHDPOBAHHA U A@K€e CTAHAAPTHEHIE
HOPOLSAYPH MEQEBOAH AAHHLEX U3 DAHOH (HOPM kI IP@ACTABASHIA R ALY~
T'VIO, @ BOT THIIOBEIE ASHCTBHS, CBAIAHILIE C BBOAOM H BEIBOACOM, CTAAH
HEOTLEMARMON YaCTRI) OITePAITHOHARIX cHereM. B Hacroauee spems
B NpOrpaMMHCTCKOR CpeAe Aha NOACGHLIX DYHEIMA onepanHoHHON
cpeARl HeIoAbAyOT TepMud APT (Application Programming Interface),
MoadepKUBAasg TeM CAMBIM IIPHRAAAH O XapaKTep MOAOGHEIX CHCTEMHELIX
CPEACTB.
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[lo Mepe TOTro KaK apPXHMTEeKTYPd BEIYHCANTEABHBIX MallHH THOH3H-
POBAAACE H HX OLICTPOAEHCTBHE POCAQ, BCE OCTPER CTAHOBHAACE NPO-
6aeMa IOTEePEL BPeMeHH IPH IMOATOTOBKE NPOIPAMMBl K BEIIOAHEHUWIO!
34rPY3Ke B OIIepAaTHEHYK) NaMATE, YUTaHOBKe HOCHTEABH © AAHHEIMH,
T.e, HHUOHMAAMZANME HHOOPMALUMOHHOND OKPYKEHHS 3apaud, Aefi-
CTBHTEARHO, KOrAd NpoNeCCop MOMET BRINOAHATH ACCATKH TRICAY Grne-
PAIMHA B CEKYHAY. 3a7DATBI HOAYTOPA-ARYX MUHYT Hd YCTAHOBKY KOAOARS
Iep@PorapT ¢ NPOrPaMMOH M BOOA CC NIPUBOAAT K NOTEPC BOIMOMHEOCTH
BRIIOAHeHus 300 000 — 500 000 komana,

TlaxkeTHBle MOHHTOPHI. PellleHie HAWACCE B CO3AAHHH CHCTEMILIX
OpOoTPaMM — MUHKTOPOB, KOTOPHE HO3BOASIAN ORICTRO 3arpysKarh 3d-
paHee NOATOTOBASHHEI® Ha MATHWTHEIX HOCHTEMIX (B TO BpeMs 3TO
Hame Beero OLIAM MATHWTHEIC APHTHI) MAaKeTH NPOIPaMM ¥ AAHHEIX.
AAf BHelIHero OGCAYRKMBAHNSA BBITOAHEHHS NAKETOR IOSBHAACE QCO-
6as rpynna CIeuHaAMCTOR — olepaTophl. OHH 3arpy#aAl Ha Mareut-
HBIE® HOCHTEAW TTAKEThl, MTOATOTORABHHBLE MpOTRaMMACTAMH. r[OTOM
3a0yCFaAH MOHHTOPHYIO IPOrpaMMy, KOTOPAS caMa MOCASAOBATCABIIC
CYHTRIBAAR OUEIEAHYHS 34Ad4Y B OIepaTHBHY K LAMATE, CO3AABAAL HE-
00X0AUMOe HHGOPMAIHOHHOS ORPYKEHHE M 3alyCKaArd MPorpaMmy
Ha BLINCAHEHHE.

AAR VCEOPEEHS BRINIOAHEHHSA NMPOTPaMM De2YAETATH He IIefaTahHCE
CPas3y, & BHBOAHAHCE Ha HAKOIHTEALHOE YCTPOHCTEG — HacTO TAKYIO e
MATHHTHYI) ACHTY. M anmw MMOTOM, KOTAQ BCE paAcYeTE ORIAM 3aROHYE-
HbI, TICAYYEHHEI® AAHHEIE TTOCTENEHHO DACTeYATRIBAAMCEL HAa BYMAary.
370 MO3IBOASAC COKPATHTE MPOCTOH TIPOLECCoPa, CKOPOCTh PafoThl KO-
TOPOTD B THICAYH DA3 IIPEBHIIAAG CKODOCTE ITEMATH.

JTOT IePHCH, PAsBUTHE CHCTEMHEIX CPEACTE XaPaKTepPH30BAACH
BEAKIIEHHEM B COCTAR ()HepaHHC}HHDﬁ CHCTEMEI ITPCrpaMMbl CHCTEMHD-
[0 BBOAA AAA IIDArOTOBKH IIAKETOB, [IPATPAMMEl CHCTEMHOTO MOHHTOPA
(HHOTAA &€ HaRBIBAAW AMCIIETYEPOM, YIDABAAKMIEH IDOTDAMMOH KAH
TpPOTPAMMOI VIIPABASHHES CeaHCAMY IOAB3ORATRASH) M NPOrPaMMEI CH-
CTEeMHOI'O BRIBOAQ AAA PAIrPYIKH NOAYMCHHBIX [IPH pacyeTax MaKata
AAHHEIX HA BEIXOAHEIS )’CTI)OI‘:ICTBEI. HanpuMep HA [1e9aTh.

YTo o4eHE BaXHO, BMECTe C NaKeTHBIM MOHATOPOM NOIBHACST AZEIK,
Ha KOTOROM IPOrPaMMMCTE MOTAH 0HOPMAATE CBOH 33AaHMA. CHAYAAS
OH HA3BIBAACA ASBEIKOM YIPABASHMS 2aAAHMAMHK. [I03AHEE CTAAM Yalne
HCTTOARIOBATE TERPMHE «HIRK KOMAaHA OHepﬂ].[HOHHOf:I CHCTeM&hI», [TOTO-
MY HTO 270 COCTEBHOH YACTBHY ORAW ROMaHAR, BBITIOAHASMEIS KOMAHA-
HEIM UIITCROpCTaTepoM OC.

TTo L9l [l{)CTﬂ EMEOCTH ()Ill-épi-'l'l'l/]l!l-l(')lﬂ 2ANDMHAHAMM S Y(_prDﬁ'
CTBA ¥ ONEePATOPCSE NOSBHAACL BO3MOKHOCTE IIOCTOSHHO ASDKATD B I4-
MSATH BEIYHCAHTEABHOH YCTAHOBKH BCE 3TH TPH IPOTPAMMHEERIX CPEACTHA

21



(RBOAR, MOHHTODHHIE H BHIBOAA). B peayarTaTe B0 BCe BpeMdA palBoTEI
MOKHO ORIAO BBOAHTDL HOBHIC 3dAdHHA H IO MEpe roTCBHOCTH pacie-
YATBIBATkE PRIYARTATHL. BOA W BHIBOA APAAANCE B HHUIKOMPHUODHTETHOM
PeXRHMeE, & OCHOBHOE BPpeMA OIPOUeccop HCITOAB3IOBAACT AAST MTOCASACBA-
TRABHOCO PEIDEHNA 34T MaKeTa 3apaHHIT.

HaAmnuie S3EIKa YIPABACHHNY 3aAAHUAMH NO3BOAMAO TPOTPAMMHACTY
He TPpHCYTCTBCRATE IIPH PEIICHHMH €ro 3aAdYH. EM’Y AOCTATOHHO ORIAC
ONHCATE PA3AMMHEIS CHTYVALHHY, KOTOPHE MOTAHM Ol RO3HMKHYTH NPH
CHYETE, U NPEAYCMOTPETE COOTBETCTRYIOLYI) PEAKLAK ONePayHoHH0H
cHcTembl, OCTaABHOR Dﬁmy}KHBEIHHB BHIYHCAEBHHH AQRHAOCE Ha TIARYM
oneparopa. K 3ToMY ’Ke BPEMEHH CACAYET OTHECTH ABHOC OTACASHHE
OPArpaMMHCTOR, TOACOTABAMBANIIHY POTPAMMEI pACYeTOB HA pa3-
AMYHEIX $3LIKAX OPOTPAMMHUDOBAHHA, OT TMOALIOBATEACH, KOTODHIE
¢ MOMCIMBR} 3THX NPOTPaMM pDellaAd MPHKAAAHBIE 3apaaqd, COCAWHAA
B MaKeTAX MPOTrPaMMEI i AGHHEIC € MOMOIEI0 93HKA YIPABACHHA 3d-
AAHHAMH.

MyABTRNpOTrpaMMHpPOBaHHE, MHOTD3AAAYHOCTR. AaAbHeIHE poeT
CKOpPOCTH paSoTH NpoLeccopa n 0OBeMa CIEPAaTHRHOH NAMATH IIPHBOA
K TOMY, YTO NOTEHUHAABHO HA MdIDHHE MOI'AH ODAHOBPEMEHHG BRITOA-
HATBCA MPOTPAMME! HECKOABKHX HOAL3OBaTeAel!, 3TO BEI3RAAO HeOh-
XOAMMOCTE POIIEHMS ABYX MpobGieMm — obecreueHHs He3aRHCHMOCTH
MAPAAACABHD BRITOAHAEMETY NIPOTPAMM U 3ATIIATH AAHHWY PARATYRRIY
MOAL30BATRACH, TPOTPAMMLI KOTOPHX OAITOBPCMEHHQ HAXOAATCA B pa-
foTe.

DA pCUICHHS NepBEOH 33A34YH CTAAH PasBHEAThL (PYHKITHHE AMCIET-
yepd, KOTOphLA TeIeph ADAKEH ORIA He TOALKO DAGHHDOBATL PaboTy
no cMeHe NporpaMy B NAKeTe, HO U NPHHEHMATE pPellleERe 0 TOM, Kakow
U3 ARTHBHKX MPOrpaMM MOXKHO ceiddac epepaTh Pecypchl HEHTPAAL-
HOCO Openeccopa. OAHUB}]QMEHHG Hd HETO ARTAD 33A4494 paCnpeAese-
HEA NAMATH MEXAY MapaAhCALHO BLWIOAHACMEIMH NPOTPAMMAMH.

B cro QUepeAh, dIMOAPATHBIC CPEeAC TR CTaAl CASAHTE 34 1eM, 1I0-
Gul Oplia 3apa9a [IC MOTAA IIOMenaThs padoTre ApYTOA He3aBHCHMOR 3a-
AAYR. 371 vfieCneyBEAAOCE 38 CJYBT PA3AHTHEX CPEeACTB 3dUIHTH IIa-
MSTH, KOTOPEIS IPUBOAHAN K HCMEAACHHOMY OCTAHOBY (PepBIEAHEIG)
IporpaMMhl, CAH OHa 00pamanach K aApeCHoMY ITPOCTPACTRY Uy2KoH
33AATH,

Kak MEI BHASAH, V2Ke IpH MakeTiioll o6patoTke DOANMAOCL MYALTH-
OPOTPAMMHPORAHHE = MEPAANBARHO MOTAH BHIITOAHATRCA TIPOCPAM MBI
CHCTEMIIOTO BOOAQ, BLIBOAA ¥ MOITHTOPA HAKETa NOALIOBATEAS. (JAHAKO
CHCT2MHRIE TTROTPAMME MOLAR «AOPOBOPDHIRCH» APYT C ADYTOM H HEt Me-
mAaT: Blaumucit pabore. Tenepy ke Ha BRYHCAHTEALHOA YCTAHOBKE Ma-
paaseABHG pafoTaAll NporpaMMEl PAAAMIHHIX MOABXIBATEACH, KOTOPEIC
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ANOO YMEIIACHHO, AGO0 CAY'IATHO MOTAY MCIIOPTHTE AGHHEE B UHGOD-
MAITHOHHOM OKDYK€HHH ADYTHX [IOAR30BATEASH,

YnpasaieHMe AAHHBIMA, [TeoOxopMo OHAO MPHAYMATE TAKHE Ipa-
DHAS PaGOTEI C AAEHWMH HA BICIUHMX IIOCHTEARX, KOTORBIC NMPeACTBDA-
IWAAK Ohl HECAHKLHOHMDOBAHHBINT ADCTYIT K HHM 1IPOIPAMM HGCTOPOH-
HIIX JOAL3IOBATEACH. AAA JTOM IICAH 34IMTUCH AAHHLIX CT3aAH OpTralmig-
BbIBATL HA HOCHTEAstX B Ha0Oph! Aaunbix (Data sel} 1 cHafXRaTh AOUIOA-
HUTeabHOH MHpOpMaLIHeH, KOTOPAs TO3BOARAA BRIACHUTE, KOTAA, KOM
OBLA CO3AAR 3T0 HaOop, B oupepeisian IPABHAA AOCTYIIA K HEMYV.

BEIAD OUEBHAHO, 'ITC IPOTPAMMA TIOAB3ORATEAS, HMEIOMIAR Heno-
CPCACTBEHHEIR AOCTYII K yeTpolicTBy (HocuTcAro MEGOPMAITHH), MOr-
A OBT HAPYIITWTh COTAAMIRHMA 1l OPravfiaiMyg He0opos AAHHEX. Tlo-
STOMY BCC ONCPALHH N0 ODMCHY AQHIILIMH MEXAY BIICITHHMH YCTPOH-
CTBAMU 1 ITPOIPAMMON NTOABIOBATEAR CTAAN TEIIED R 1DHHAAAEFRHOCTHIO
OnepargHOHHOH CHCTCME!, PACIIHPHDB TCM CAMLIM COCTAaB CHCTCMILIX
fiHGBAnoTeK,

Ecau mporpaMMe Hapo GEIAC IPOYHTATE AAHHEE C BHEIUHATO YCTPOH-
CTBa, 0Ha 00pamaAack K cooTBeTcTByIOlemy APl onepalllioHHOH cu-
CTeMEL H MIOAYYAAd B CBOKD OOAACTE TIAMATH OUePSAHOH GAOK AAHHEIX.
Tarkasn opraHM3amna oGMeHa CO3AaAa eHle OAN0 TTOAe3HOe CBOHCTED —
HEIABUCHMOCTE NpOorpaMM oT H3HYeCKOH OPradnzafuy  AAHHELX.
AcHcTBHTCABIO, Pad ¢ YCTPOHCTBOM PAfoTAAA TOALKO OMNCPANHOMHAA
CHCTEME, IPOrpaMMa NOABSOBATEAA CTAHOBHAACE B BoABIION cTenmeHu
HEeZABACAMON OT CHEIHPUKNA HOCHTEAEH AAHHEIY,

Kpome roro, conepaunrorHas cucteMa Opana 11a ceba GyHKIHIO TIPo-
HEPKW 1ITPEBOMOYHOCTH A0CTYDA. FTOAR3OBATEAL — BAJASAEI, HAbOOpA
AAHILIX — ACAKEII BLIA TOABKO VEA3aTh, KOMY OH pajpeliaeT pabory
CO CHOUM HAOOPOM H B KAKOM PeXuMe [TOABKO YITTATE, MMTATh M LLCETE,
VAAAATE A T.IL.). B paae cAyquaed onepalilnoHHAaa CHCTeMA obecnedrirasa
AdXKe MU poBaHHe AAHHBIX 11O 3aAAHHOMY TIOABIUBATEAEM KAIOUY,

MNMopASDAHHE ONPEASASHHOH OPraHM:a1uiH AGHHEX (thafroBof
CHCTeMBI) Ha HOCHTEAAX NOTPCOOBAAD BRAIOUEDHA B COCTAG ONEPALH-
(OHHOM CHCTEME €1 1 CTIeIHAALHRX NPOTPaMM (¥ THAMWT), ROTOPHIE REI-
MOAILTAH NPeABAPHTCALITYIO OOATOTOBKY MAarHHTILIX 11ocHTeAcH. [Tpu
F1OM HA HOCHTEAB Rd11MCLTRAAACK CHBLIWAABHAY pa3Merka, ohecneun-
BaOLad B AarBHeHWeM pa3MellieHie Ha HeM AAHHEIX MOAL2OBATeARH.

CncreMsr pazaeaennd spemenn. Ha caeayronmiex orane pocra 00be-
MOE [T&MZTH H IPOH3BOAHTEABHOCTH CTAAQ TOHATHO, YTO EPYNHAS BEI-
YUCAHTEABHAA YCTAHOBKA MOMXCT OOCAY)RMBATE HE TOABKO HCCKOABKHX
TOAB3OBATEASH OAHOH ODTAHW3A1[HH, HO W eArlf pernod. KonedHo, IpH
ITCM BO3NHKACT OpodacMa COCCIIOYCHNAR VARACTHIOTD AOCTYHA TOAB-
30BarTeaed K CHeTeme, 3apady AOCIYHHOUTH YAAAOCh PeUTHTh 3d CY4eT
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WCIIOARIGBABME OTHOCHTEABHO ASLIEBRX TERMHHAABHRIX YUTPOHCTE
ha QCHOBe TeACTAHTIOB.

TepMHRA4A [KAABHATYPA M neYaTalollés yCTPOACTEO) IIOAKAKYAACH
K BRIMHCAHTEALHOH YCTAHOBKE IO OOBMHOH TeAeIOHHOMR mape (MpoBRG-
AY C ABYMSA OpOBOANTHKaMH), ONepanHOHHasA CHCTEMA PAIACAEHHS Bpe-
MEHH YCIEBAAA TOAACPAHBATL OAHORDAMEHHOE OBCAYMBAHHE [RROAS
BHEIBOA] IECKOABKHX COTEH TERPMMIIAAOD, TIOCKCOABKY CKODOCTL BBOAG
M BLIBUAG HA TRABTAWIE HE LIPERKINAET HECKOABKIMX ABCITKOR CMMBO-
AOB D COKYHAY. Y NOALIOBATEAS] HOABAAAACE HAMOSHR, UTO OH HMeeT
HeracpeACcTEeHHRIH AQCTYIE K COGCTBEe HHOM BRYHCAHTEABHOH MAllIRHeE,
OH nepecTah HYZRAATLCA B [IOCPeAHNTISCTBE OIIePATOPA.

KoHeYHO, pajpeAeHHe BPeMEHH IPOIECCcopd UCIOAL3OBAACCE YHE
Ha 3Tane ofeclIeveHHA MYABTHIPOTPAMMHDOBaHHA. Ho TmogBAcHWe
GOABILIOr0 YHCAA MOABIOBATCASH, ITOAKAIOYEHHEIX YEPCS3 OTHOCHTCALHO
MEAASHHRE YCTPOWCTEE, MPHBEAC S8 W K ROZMOFKHOCTH PaspeAeHHsH
BPeMCIIE IpH HCIIOALIOBAIIMH MAaMATH MaulHHE, [IoKa MOAL3OBATEAL
YyHTdA COOOUIEHHE Ha TepMHHEAaAe H BBOAMA OTBET, eT0 IporpaMMa Npo-
cTauBaArd. [1o3TOMy onepallHOHHAA CHCTeMa BHITECHAAA TAKYI0 Ipo-
rpaMMy. HaXOAANIYIOCA B DEXHMe OXHAAHHA, BO BHELIIIOK TaMATH
(Ha MarHMTHEIR AVCK HAH MAarHUTHHF DapafaH). Koras oT noab3ora-
TEAR NMOCTYIIAAH AGHHEIE AAA AAABHCHINEH padoThl, MPOTPaMMa BHOBL
BOCCTAHARAWBAAACH B GIIEPATUBHM NAMSTH, Tak(ii pexXuM paloThl 110-
AYYHA HAJBANHE CROMKHTA (OT ailrA, SWOD — MEHITEL MECTAMY).

TTUS HABHWKY CUCTEM PASABAEHHA BPEMEHH CTICCOOCTBOBAAD TO, UTO
ONCPALMOIHAL CHCTeMa Yoke B3IAA Ha Celg (PYHKIUNHIO0 OOMeHa ¢ BHell-
HHMU YCTPOHCTBAMH K CYI[eCTEOBAAd AOCTATCIHO ABLIEBAS B SKCIIAYA-
TAOWH PA3IBHTAN TeAedOHHAA COTh, HO3BOASPRIIAN TIOAKAKMIHTE IIOAL=
I0BATEABCKMH TEPMHHAA MPAKTHYECKH B AI0DON kBapTHpe. TIpobacMa
NepCOHHMHKALIMY AAHHHX PA3FRX N0OARIDEITEARH YXe DrlAa perreHd
Ha NPeAllecTBYIOMEM JTAIC,

HapeRBEOOrs MEXdHMHEOKHY TEARTANNOE OCTaBARAA JKEAArh AYY-
MIerQ, HO3TOMY AOCTATOYHO OLICTPO HOABHANCE TEPMUHAAK [1d OCHOBE
JAGKTPOHHO-AYIEBOH pyDKM, obeclieyusalolie KaK BOABIIYIO CKO-
POCTE BEIBOAQ, TAK H OOALIIVIO HAASKHOCTE, ODEBEMHO MX AOIOAHAAH
KOMIIAKTHEIE TeYATAIOUIHE VCTPOHCTRS (IPHHTEPEL) AAR NOAYYEHHA TaK
HE3LIBARMOH TREPANHA KOTTHH BRREASHHRIX ABHHKIX,

Moa0odHaa KOHQHUTIYPAUHA TCPMHHAACR IIHPOKO HCMOAB3CBAAACE
R Mockre r 1980 r. aas unopmayHoHEOTO OOCAY) K UBAHHSE OAUMIIHE-
AB-80 1 8 1985 I npu nposeseHNE QeCcTHRAAST MOAOAEEH U CTYASHTOR,
Bechma oprrHHAABHG (bAT NOCTPOSHE yyeOHBle TEpPMHHAALL (PHPMEH
CDC, B ROTOPHX BMECTO BASKETPOHHO-AYICBOH TPYOKH GRIAA YCTAHOB-
ASHA [IAd3IMeHHaA TaHeADb, JT0 0GeCcICUHBaAD OUCHE BLICORYIO CTalMAL-
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HOCTH HA0OPaKeHUY CMMBOAOE, 4 RPOME TOTO, ILAMOCKOCTE 3KRPAHE AARa-
Ad BO3MOJKHOCTL DPOSLUPOBATL HA HOrd KAPTHHKU MHEPOMUAEMOB,
AONOAHAA TAKMM 0Opa3oM EBIBOAMMYK) [0 AMHHH CBA3H TERCTOBYH
HHpOPMALHIO,

Ouernib CKOPO CTAAC IICHATHO, YTO TEPMHHAAY MOMKHO MOPYYHTH
H IPeARSDHTEABHYIO 00pafoTKy ARHHEIX! DEAHKTHPORAHHE CHMBOAB:
HBIX CTPOK, XPaHenHe HeOOALIINX 00 beMOB AQHHEIX, YIIPABACHHE 18-
9aThI). TAKOA TePMIAHAA ZHBUMTRALHO CHUMAA HATDY3KY KAK C AUHHH
CBJH, TAK M € HeHTPAALIIOH BEIMHCAHTCABHONR YCTAHOBKH, (CTaAl FoBo-
DHTE 00 HHTEAAUKTYAABHOM TEDMHHEAR,

ITepcoHaAbHLIE KOMNEOTEPH. H CeTH. CASAYIONIHMM WIATOM CTAAD
[IPeBPalllEHME HHTEAAEKTYAABHOTO TePMIMHAAA B CAMOCTOATEABHOE BhI-
NUCAMTEABHOE YCTPOHCTBO CO CROHM LeHTPAALHEIM DPOIECCOPOM, CBO-
€H OnePaTHEHOH DAMATLIO H CBONM HaGopOM BHELIHHX YCTPOHCTB. BEI-
CTPOE PAARMTHE KOMNGETHRIX yC'l'pDﬁ(TB XPAHEHWA AAHHBIX HE OCHORE
MATLHTHBIX HOCHTEASH C MPAMEIM AQCTYTIOM IIPHBEAO K TOMY, UYTO UX
EMROCTH B CKOPUCTH AOCTYIIA BIIOAHE XBATAAC AAA DA3MBLIeHUA Nep-
COHAABHEIX AAHHLIX ITOAL3OBATEAS. [ B RAKOH-TO MOMEHT IOKAa3aA0Ck,
4TC BCe DpPOOAEMEI IIOABIOBATEACH pelleHH. OHHU IOAYTHAH B MOHO-
NOABHOS BAAARHHE COOCTBEHHBIH BENHCAUTEAL — MEDCOHAALHEIHR KOM-
neotep (MK, Personal Computer — PC).

TepbEie onepauHoHAbLe CHCTEME [TK ORIAR AMILIGHH M pa4BUTRIX
CPeACTR MYARTHIIPOTDAMMHPORAWUS, M CPEACTE 3AIWTEL AAHHEIX. 3TO
OBIAM OAHOZJAGHIEIC OAHONOABIOCBATEALCKHC ONCDAIMOHHEIE CHCTE-
MBI, FO NPOANAKEADCh TAK HEAGATD, CTPEMABHWE K IN0AYUSHHIO ADCTY-
N3 K IeHTPAAM3IOBAHIILIM APXHBEM AQHHBIX NPHBCAC K IOBOMY Pashl-
‘THH) ceTel CBARM, AR B PHAR CAYYACH W PEIIeHHEe 3dA3Y TTOARSOBATEAH
He MOTAO OLITE ofecnedeHO pecypeaMH ToABKC oaHoro I[K. Poct oft-
eMOB IAMATYH H ORICTPOAEHCTRUA MHKpOTipoteccopob [TK aaa soamomx-
HOCTE TTeDPedTH K MyARTHIPOTPAMMHPOBAHIIO 1 MHOFO3&AATHOCTH,

Teacdomrinie COTH, IOAYYHBIIHE DAZBHTHE HA [PEAIIECTBYIOIEM
ATATIE, YRE HE MOPAW CTIPARHTHRCH ¢ [Iepepddels HeoBXOAUMEX 0 EeMOB
AAIHLX. CKOPOCTH B TLICAYH H ASCATEI TLICHY GHTOR B CEKYHAY, KOTO-
phie OBIAM BIIOAHE ADCTATOUHE IPH MEREAAYE CIPOKOROT HHOPMATHA
06LeMOM B COTHY OATOB OT NeHTPAALIIOTO BEIMMCAUTEAS K TCPMILIAAY,
CTAAQ HE XBaTaTb. AeHCTBHTEABHO, AAA DEPeaAAYH OPOCTOH dirTorpa-
(pun pasmepoM 1 MBaiT noTpebyeTci MOATOPRI-ABE MUHYTH.

TloostoMyy paserTHe [1K, Kak HKM CTPaHHO 3T0 KaladAoChk Ha NEepPBOM
ITAMNE X HOSBAGHUSA, [EIKO CTHMYAHDPORSA(Q PHEIBUTHE BLICOKOCKO-
POCTIHX CeTel CBA3U. A B COCTABE ONEPAL[HOINILIX CHCTEM CTAAC He-
IPeMEHEERIM IPHCY TCIBME IPOTPAMMERIX (hyHKi M ceTeporo olivMeHa.
Mo cyTH, 3TH HYHKEHE MOKHO PACCMATRIIBATE KaK AAALHCHINGE pad-

25



BUTHE SJUBAHOTEK CTAHAAPTHEIX hyHKUMHA. Ho ¢ ApYTOl CTOROHEL — 3TO
JacTe COBpe‘MEHHOﬁ CHCTEMEL YIIDABACHUA AARHHBIMH C CBOHUMH COMAG-~
WEeHEAMH 0f OPTaHHIANHH H TPABHAAX (&TEBOT0 AOCTYTIA.

OMEPAUMOHHBIE CUCTEMb! CEMENCTB
UNIX U WINDOWS

CAaMBIMH HARSCTHBIME H MOUYAARHE MW OTIePAUOHHbBIME CHCTEMA-
MH OSU.IE‘.I'O HA3HAYEHHWA B HACTOAINES RpeMA ARAHKTCH OTTeDdT[MOHHBI2
crcTeMel ceMetieTn Windows n UNIX, a Taroxe ux oreeTBACIIHA. Orne-
PAUVCHARIE CHCTEMK CeMeleTBa UNTX ABAAIOTCR OAHOR Wi Craperurix
BOTBCE QM PAIMOHIEIX CHCTEM, IIPH ITOM A0 citx nop UNIX-nop06uHELe
OTEPATIMOFHEIE CHCTEME! IUWPOKY IPHMEeHH IOTCH B He TepdaioT CBOoed
AKTYAALHOCTH.

le-i'—ll{l-ld 100, MTO pedb HARL O CeMulCTBe CIIepallHOHHBIX CHCTEM
UNIX, a He off 0AHOH cHepalHoHHE0H CHCTEMe, 3aKAIOUAETCS R TOM, YTO
UNIX-ceMeliCTBO PA3BHBAAOCE 3HAYHUTEARHCOE BPpeMsI O DASAMYIIBIX, 3d-
TACTYIO He CBAZAHM KX ADYT C ADYTOM, KOAASKTHBAX PA3pafoTyuMKOR.

Meppni papuant OC UNIX Gria cospan B 1969 I HECKOALKIMH NPO-
rpamauncraMi aafinoparopui Bell Labs pwval AT&T u paboras HA Kom-
nroTepe PDP-7. OnepalyodHas CHCTEMA UCICARIOBAAACE AAA pellue-
HHA OPAXKTHIECKUX 33337 COTPYAHUKOB A2GOpPaTepHl, H WHPOKOE ee
PacpOCTPAHEHHE He MAAHHPOBAAOCE. I"IEPE‘.S HeKOTOopOe BpeMd 6O AL~
112 9aCTh OMEPALHOHHON CHCTeMEl Oblaa TIePeicata ¢ TILIKa aCCeM-
Baepa Ha A3eIK C, YTO AAAQ BOIMOKHOCTE NEPEHECTH ee Ha DOABIIGE
ROAMYEeCTRO PAsHLIX IMhaThopy. B HacToamee spemsa UNIX paGortaer
Ha GOABLUIMHCTES CYIUECTBYRIHX aPXWUTEKTVD H AAH MHOTHX H3 HEX AB-
Asietca ocHOBHOH OC,

Aaapredinee padeuTHe UNIX-cuerem, paspadorannelx B AT&T,
U UX [POM2BOAHBIX HasbiBaeTcH System V (IIATaA BEPCHA), COKPALTEHHO
SysV (HHOTAZ HCTIOARIVETCA HasBaHHe AT&T-pepeua UNIX).

B cepeanne 1970-x rr. ucxoparsrit Kopa UNIX nonas B yHHBEDCHTET
Bepkan, Tae Onlaa c0333H3 ¢BOA BepeHa UNIX, moAyuuBIlIas Ha3BAHHe
BSD UNIX (Berkeley Software Distribution).

B HacTogiyee epeMsa SOABNKMHCTEO BapHanTos UNIX 0cHOBaHBI HAH
Ha System V, uau Ha BSD (puc. 1.3}

OO BeTBM B TOH HANM HHOA UTGIEHH YAOBASTBORAKIT PA3AHYHBIM
CTaHAAPTAM, D TACTHOCTH CTaHAAPTY POSLX, B B nocrepee PDEMSA BHI-
abarelBaOTes BATHEE cTaBAapyel. Hanboaee cOBpeMEHHBIE BAPHAHTHL
UMNIX. yaopAcTROPARMIIHE TReOOBAHHAM STHX CTAHAAPTOB, HEARIH UaT-
KO OTHECTH HY K TOH HM K ADYTO# BeTBH, B 1x yucao sxopaT IRIX {pa3-
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Puc. 1.3. Mlensannrmveckne ppeBo paanrMyHelX sapuanTos UNEX

paborka Silicon Graphics), Digital OSF/1 (pazpatorra DEC) 1 Linux,
panHlte BepcHH KOTOROM GrAK oclioBanikl ira MINIX, paspaboTanton
Puau Tanenbaymon.

Kpome tor0, K ofllleMy reHeancruyeckomy apepy OC ceMelicTBa
UNIX caeayeT OTHECTH OTeYeCTEEHHEE Da3pafioTKH: OlepalHoHHEI
cucreMEl MOC EC aan EC QBM, AEMOC aaq EC DBM u CM DBM,
HMHMOC ara CM ZBM [3].

CoRepIieHH( ADYTas CUTYALHA HAAKIAQLTCH, KOTAR DOUb 3aXOAHT
06 OINCPAUMOHHLIL CHCTCMax cemMedcrna Windows, AaHipie omnepa-
INMOHHEE CUCTEMR paspaddThIRAAMCE B PaspabaThiRaOTEd  OAHOME-
CAHHCTBeHHOHN KoMnanueldl — Microsoft — Ha IpOTAXenHH BOT Ve
toaee 20 aer.

HMcTopua onepanoHHEX cHcTeM Windows HauuHaeT CBONA OTCHer
c 1985 r., xorpa Gelna paspaborana OC Windows 1.0. Dta curcTeMa
He SABASAACE VOAHOUeHHOH OC, a GHAA IO OOARIISH "TACTH AMIUEL Tha-
dpHYeCKoH 000AOYKOH A0 onepalquoHHOHE crcTeMur MS DOS. Ona pea-
AMZOBRIBAAG OTPAHMYEHHYH) NDAACRAKKY MHOPOZAAATHOTD DEKIMA AN
nporpamm noa OC MS DOS, B 1o &e caMoe speMs Microsott conmecT-
#o € Gupmai IBM paspaliaelBasa HOAHOLUEHHYEK) MHOMOGRAASUHYKD
ONepalMOHHYI0 CHCTEMY © rpadnuyeckiM nHTepdeiicoM — O5/2. Ha-
HAYaABHO HMEHHO OIepaiioHHaA cucreMa O5/2 GnAa IpH3BaHa RaMe-
HHTE YeTapes4rinyr MS DOS, 1o B gavaae 1990-x rr. myTu Microsoft
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¥ IBM pazowancet 1 Microsoft ckoHIEHTPHPOBaAACh HCKAIOYATEABHO
HA DA3BUTHH CBOCH COBCTBEHHOH QMeDALKONHON CHCTEMEl HA QCHOBE
Windows.

B 1990 r. Ha crer nosrrmaack OC Windows 3.0, koTopas crasa cy-
IECTBCIIEIM IArcM B Pa3BHTHH QOCPAUOIIIEX CHCTEM CeMCHCTBa
Windows. B 1992 1. BeIIIIAG RHAUKHTEABHO TepepabOTaHHAd BEeDCHA ReT-
KM Windows 3.x — Windows 1.1, B KOTOPOHA NOSBMAHCE NOAASDKEA
wpudTos TrueType. nedyaTe B peskume WYSIWYG, 6naa NoOBBIIIEHA
CTaOHMALHOCTE padoTh, A0GAPACHB MYARTHMEAHHHELIE CROHCTEA H T. A.

CACAYIIIMM 3TAaNOM B PA3BHTHH BETBY ONCPALHOHHEIX CHCTCM
Windows grasiercs cemeficTro Windows 9x. B 310 ceMeHCTRO RXGO-
AST TPH BEPCHHM ONCPAIHAONIOH cHCTeMEL Windows 95 Windows 98
1 Windows ME. D1y oIepaunoHHbe CUCTEMRM IPHRHECAN OOHOBAEH-
HEIl NOABR30BATEARCKER HHTepd e, NOAASPARKY AAMHHLEIX HMeH chafi-
ADB, MOAAEDHKY 32-6HTHBIX NpHACKEeHWH, TOpAepKKY cTeka TCP/IP,
AaHHEIE OMePATHONHEIE CHCTeME BEIIEIBAAH AOCTATOUTHO SOALIIHE HA-
PEKAHHA B ODAaHC CTAGHALHOCTH PaGoTel. ParTHYSCKH HADO ITHX ONC-
PALFOHHLX CHCTEM TOAAEPAKHRAAD TAK HaSBIBAEMYIO BETTECHTIONYIO
MHOTO33AGYHOCTE (CBOMMAET), NO3BOARIOIIVIO MX0AUPOBATL NPOLCCCH
J'l,pyl' T ]\pyT'H H B MASAAE HOKAKYHMTE SdBHCAHMA CHOTEMBL M3-Ad AdBM-
CaHMA QAIIOTO-SAMIICTREHIIONO nponecca. 1o u3-3a toro, uTo peaan3ia-
LMH YACTH HAPSG MEAO OTAMuaAach o1 sapa OC Windows 3.X, 3aBHCcaHue,
HATIPUMED, BAUHCTREHHOTO 16-0HTHOTO HPHAOMKEHHA B CHCTEME IPHBO-
AHAC ¥ 34BHCAHHIO BEel OTepalHOHROH cHCTeMEL

CoBepuIeHHO HA APYTHX NPUHLIA 08X CO3AABAABCE CHCTEMAL Ha OCHO-
2e BeTBHd Windows NT (INew Technology). PazpaboTka 3TOH BETRH OIle-
PAIHOHHBIX cHCTeM cevelcrea Windows Havaaack B 1988 . 3To ceveii-
CTBO OKA3AA0CE HANGOARS VARUHOR BETBEIO B DA2BUTHH OHEPATMOHHEIX
cHcTeM Windows,

Mepeas aepreas, Windows NT 3., nossuaasce 8 1993 v 3aTem © pas-
IIMIICH b TOA MOCACAOBATCABHO BLIXOAMAM Bepcml Windows NT 3.5,
3.51, 4.0. Bepcus Windows INT 4.0 umeaa uHTepheic B cTHAe Windows
45, HO CTPaAAAd OTCYTCTEHEM TIOAAEPRKH DirectX — BHOAHOTEKH AAs
ApOrpaMMHPOBAHHA MTPOBRIX NPHAGKEHHH.

B 2000 r. BEIIIAA HCBAR BEDCHS OMEPANHNOHHOH CHCTEMEL Ha DCHORE
gapa Windows NT — Windows 2000, 2Ta ¢HcTeMa BRAIOYAAA IIOBHIH
MOARIOBATEARCKHA WHTEDDEAU, DDAABPAMEBAAG (PaHAOGBVIO CHITIEMY
INTFS 3.0, a TAKIKC COALPIRAAL APYTHE CYLLeCTBEHHEIC H3MeHeHH.

B 2001 1. undaenaacs onepaliioHHas cucTeMa Windows XP. 3ra sep-
cusl OHIAA TIPH3BAHA 3aMeHHTE OMTePAIIHOHHEIE CHCTeMEL Windows 2000,
a4 TAKXKe NPEeAAAraAach B KavyecTBe 3aMEHEB! OlI€PallHCHHEIX CHCTEM
BeTEM Windows 9%, pazpaboTKa KOTOPO# K TOMY RpeMeNW (1haa npe-
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KpalleHa. 374 oNepayuoHHEa CHCTEeMA MOAYYHAA HOBBI rpadiHiecKui
HHTepdelic, MHPOKYIO NOAALPKEKY BCEBOIMOKHEY MYALTHMeANHAHLIX
dyHKUHUY, DYHRIIHH BOCCTAHOBAGHHS CMCTEMEI, YAYYIIGHHYIO COBME-
CTHMOCTB CO CTAPBIME IIpOrpamMMaMK H HTPaMH,

B 2006 r. SHAG BHIODYWESHA B CBET ONIEpAlIMOHHAd cHeTeMa Windows
Vista. JTa CHCTEMA DOAAEPKHBAAA HOBEIH [NOABROBATEALCKME HHTEp-
deilic Windows Aero na ocHobe DirectX, mossunrack cucrema User
Account Control (UAC) aas KOHTDOAR 3a ABMCTBHAMHE, BEIIOAHSASME-
MH OAB3OBATEAAMH, IPHMEHAANCE TEXHOAOTHH TPEAOTEPALICHNA HC-
NoAR3DBaHUA 3KenaoiTos Data Execution Prevention n Address Space
Layout Randomization (ASLR) H T. A,

HecMmoTpst Ha BCe HOBOBBEACHUSA AAHHAS BEPCHS TIOABEPTaAACH 11L-
POROCH KPHTHKE M He IOAYYHAQ ADCTATOUHO WIHPOKOTO PaclIpocTpate-
HHA B MUPE. B RazecTBe 3aMeRH 5TOH pepeui B 2009 1. Gulra BRINYLIE-
Ha onepannoHHas cHetema Windows 7. Jra CHCTeMa IOAYYHAS HOBYO,
11-w, BepcHio DirectX, YAVHIIMAACE COBMECTHMOCTE CO CTAPBIMH IPH-
AUNKEHUAMH (Mo cpakBHeHHo ¢ Windows Vista), ORA CHOBA M3MBHEH
MTOAL3OBATEALCKHHA HHTepdefic CHCTeME H T. A,

B 2012 r. dnpma Microsoft noAroToBHAa K BRIITYEKY OHEPALHOHHYID
cucreMy Windows 8. 13Ta CHCTRMA COASPMHT AOMOAHUTEABHEIE YAYM-
WEHKSL B MEXaHH3MAaX PACHO3IHABAHHSA IOADCA, YAYSIICHHYIO CHCTEMY
AA[ATEL OT BHPADEHHS BPeADHOCHBIX IpOrpaMM, HW3MeHeHHBIH WH-
Tepdedc, EANCMHHAIITHE HETepdeiic MOOHARHON Bepcur Windows
Phone 7, K T. A

MoMHEMO TOARZORATEARCKIX BEDCHE OIIEPATHOHHEIX CHCTEM CeMe-
CTBO Windows COACPKHT H CIICIMAALIILIC BEPCHH AAS CepBepuE, DoAb-
WX EeHTROR 0OPAOOTRH AGHHKX M 1. 1. QAKTHYSCKH BHX0), KaAKAOH
HOBOH BEPCHH NOABIQRATCALCKON onepai[Honneil cucremer Windows,
ocofenHo Ha ocHoBe sapa Windows NT, conpoBiskaneTca BBEIXOAOM
{MPAKTHYECKH HA TOM JKe AP} CepBepHON BepCHH ONCPallHQIIIoN
cucremel, Tak, GHAH BRIDVIOEHE CepBepEHe BepcHH Windows Server
2003, Windows Server 2008, Windows Small Business 2008, Windows
Server 2008 R2, Windows Server 8,

L8 MOCTAHOBKA 3A[AMN
«KOHTPONb 3HAHWIA»

AAH TOID 9rO6HI CARASTR HIAOKEHNE MaTEpPHAAA DOASE IIOHATHLIM,
GOALIIAN YACTh OPUBOAMMLIX B YVMCOIIHKE DPHMEPOR TMOCBAINSHA HO-
CTENEHHOR PaspafioTKe NPUACKEHHH, dETOMATHIWMDYKIETO BHAATY
KOHTPOABHEIX 2AAAGHHH CTYACHTAM H ¢OOD DLINOANCIIIEIX paGoTr mpe-
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nopaBaTereM. YCAOBHOe HasBaHHe NpuAoKeHus — «KoHTpoAb 3Ha-

HHI. [Tpy 3TOM HEKOTOPLIE ACITEKTEl B3aUMOAEHCTBHA NPEIOAABATeAS

CO CTYACHTaMK OYAYT HAMEPEHHO YIPOMEHB! AAS COKPAIleHHS H3A0-

JKeHHs] MaTeprasa. SIBHO OyAYT BHIAGACHEI TOABKO TE@ MOMEHTHI, KOTO-

PBIE HAAKOCTPHPYIOT NPUMEHeHHe U paboTy pasAMuHBIX MEXaHH3MOB,

NPEeAOCTABASIEMALIX ONepanMoHHON cHcremoi. CBOAHBIN puMep AAs

AAGHHOIO NPHAOKEHHSA MPHBEACH B IPHAGKEHHH 1.

B ocnosHOM yacTy yueGHHMKE TEKCT, OTHOCALMIACS K OITHCAHHIO MTPH-
AoxeHHs «KOHTPOAL 3HaAHHNY, BRIAGAeH mprdrrom 6e3 3acedex i uMeeT
DOABILMI AEBBII OTCTYIL, Y4€M OCHOBHOM TEKCT (KaK CAeAyionmit abaauy).

IMpuaoxenue « KOHTPOAL 3HAHHI» aBTOMATHIHPYET MPOLHECC BRIAG-
49U [IPEeNoAaBaTeAeM KOHTPOALHEIX paboT CryAeHTaM 1 polecc Bo3Bpa-
Ta NPenoAABaTeAI0 BEIITOAHEHHEIX KOHTPOABHEIX paboT (puc. 1.4).

AaHHOe NPUAOKEHUEe TIPEAHAZHAYeHO AAS TPeX OCHOBHBIX THIIOB
NOAB3OBATEAEIH:

B [IPHKASAHON NPOrpaMMHCT — BLITIOAHSET pazpaboTKy NPHKAGAHON
CHCTeMBI, paciuupser ee (PyHKIHOHAABHOCTS;

B [IpenopaBaTeAb — MNOAACPAKHUBaeT Ga3ly BAapHAHTOB KOHTPOABHKIX
paGoT N0 pasAMMHEIM TeMaM, BEIAGeT BapuaHThl paGoT CTyAeHTaM,
cobupaeTt HalMcaHHLIe paGoTel U npoeepseT ux. PaaGop paGor u co-
obLeHHe CTYACHTaM OLIEHOK BEIHECEHEI 38 PAMKH CHCTeMbI;

® CTYACHT — IPOCMATPHBAET CIHCOK MNOAYYEHHBIX BAPHAHTOB KOH-
TPOABHBIX PpaboT, BLIMOAHSET MX H BO3BPAlllaeT BEIIOAHeHHEIe pabo-
Thi IPEHOAABATEAIO.

Puc. 1.4. Cxema pabotbl cuctemb! «KOHTRONL 3HBHMAY
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TMpuaoxenne «KoHTDOAR 3HAHHHER AOAKHO IPEAOCTABARTE CPEA-
CTBA AAS XPaHeHHA DA3H BAPHAHTOB KOHTPOABHLIX padoT, CrpyInHpo-
BaHHBIX N0 TeMaM. Ka>kKaas Tema AOAKH2 HMETh YVHHEAARHBIF HOMED,
KAKARIH BADHUAHT ~— HOMEP, YHHKAABHAI{ B IPEASAAX TEMEL

AMT paboTLI CTYACHTOB BLIACASIETCH padodasi oBAACTE, B KOTOPYIO
llp[—![lnAdHﬁT(—!hh NOMELTAdET Bd[}HHH'l'hL KOH'['I)()ABH bIX pﬂﬁﬂ"l‘, mpeAHaaAHA-
YOIHBIX AAST BLITOAHEHH.

BHYTpH patouell 00A2CTH CIVASHTE ACAKHA BRITE BRIARAGHA (YITABAB-
Hag 00AACTE, B KOTOPVIO OH IIOMeINaeT BEINOAHSHHEE PAdoTLL. MMeHES
H3 3TOH OTAEABHOH 06AACTH IIPENOAABATEAD 3a8GHpaeT paboTel Ha Dpoe-
BEQRY, 1OMEIIEH MX B CBOK paDowy 0BAaCTh.

Tarkuy o0pasoM, MOKIIO ONMPEASAHTE OCHOBHBIE OOBCKTLI, XPAaIIU-
mble B IpuamkeHHE «Kowrpoab 3HAHUNH», 1 ACHCTBHA HAA HUMUW, Bhi-
NOAHSEMEIE TIOALIOBATEASMI CHCTEMEL:

B 0d3d KOHTPOABHHY PaboT — OCHOBHOE XPAHHAHINE MHGQOPMAITHH
0 ADCTYTIHEIX BapHaHTax. OCHOBHOH OOBEKT AAHHEIX — BRapHaHT.
BapHaHTH CTPYTIIHPOBAHLI MO TCMaM, TeMLI COCTABAANT ofulyio
iy,

® padouas odAACTL CTYACITE — XPAHHAHING BaPHAIITOD KOUTPOALHDLIX
paboT, RBIAAHHELX cTyaeHTy. KaXxabii CTYASHL MMECT CRUK) cob-
CTBEHHYIC pabouyio o6aacTe, OCHOBHOH 0OLEKT AGHHEIX — DAPHAHT
KOHTPUABHOH paGOTEI;

& 0OAACTETOTOBEIX pa0OT CTYARHTE — XPaHHARIIE BEITOAHEHHELX CTY-
ACHTOM KOHTPOABHEBIX paGoT, TOTOBRIX AMd [IPOBRPKH;

B pafouad o6AaCTb NPENOAZBATEAS — XPaHUAMINE KOHTPOABHHX pa-
00T, COGPAHARIX ¥ CTYASHTOB;

B HdPHAHT KOHTPOARHDH Padorh — CITUCOK ROTIPOCOR M TIOARH, TTPEA-
HAIHAYCHIILIX AT 38TIHCH OTROATOR CTYACIITOM;
@ BBIMOAHEHHGLIA BAPHAHT KOHTPOABHOU padorbl — BAPUEHT KOH-

TPOABHOH pafoTHl, B KOTOPOM CTYAEHT 3ET0AHHA FOAS AAM OTEe-
TOB.
CHCTeMa ADAKHA dRTOMATH3HPOBATE OCHOBHEI® ASHCTBHS IIOAL30-
BATCA
[MpencaakaTeAs OCYIONECTBAAET:
NPOCMOTR KOAMYECTBA BAPHAHTOR IO ONPEASACHHONA TeMe;
BLIAAYY OAIIOrG BAPHAHTA IO TCME KOHKPETHOMY CTYASHTY,
Hblj&.ﬁ‘iy RADHAHTOR LI BHAHHH()H TeMEe RCEM (.'T':,’AHH'I'H L}
¢G0P BLINOAITSITHLIX PafoT b cpolo pabouyio cGAACTL.
CTyAgHT OCYLLECTBASET!
OPOCMOTP IOAYVISHHLEIX BADHAHTOB KOIITPOARHEIX paboT;
BHIIOAHEHHE KOHTPOARHOH paboTEL;
8 CABYY KOHTPOALHOWN DAfQTH NPeNoAABATEAID.
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[1pu HaHCAHHA IPHAOKEHHA « KOHTDOAR 3HAHHH» ADASKHEI YUHTRL-

BaThCH CARAYIOIIIHE MOMEHTEL:

pasMelIcHHe H CTPYKTYPH3aLua KHGOPMAIlHH Ha AMCKOBRIX HOCH-
TEARX;

onpeacAcHHe MPAB ACCTYIIA K PASAHYHOR HHGOPMAITHH;

CPCACTEA ABTOMATHIAIHH THITHYHEIX AeﬂCTBHﬁ MOARIODBATEAA.

HUHTePHET-UCTOYHUKM

https://secure.wikimedia.org/wikipedia/ru/wiki/OnepagHon-
Haf_CHCTeMa_ PEAARHOIC__BDEMeHH

http:/ /www.risoft-training. ru/ ? p=60006 ?&PHPSESSID=99bebc4
8282ab1cc30cd3573cch576

https://secure.wikimedia org/wikipedia/en/wiki/Real-time_
operating_ system

http:/ /www.osp.rn/os/ 1997/05/ 179265/

KOHTPONbHLIE BONPOCHI

1. Kakne oCcHoEHBE iyHKLAW EBINONHAST DNBPALWMCHHEA CUCTEMA?

2. B4emocHosHOE paaniyMe hyHKUMA ALDE MHOMONDNe30BATENLEKDA
1 ogHoNonLacRaTensckon OC?

3. [OnA“ero B coCTaB ANPA BRAIQYACTCA YHKWK BBOAS, BoiBoas?

4. MoxeT n1 cylwecTeoBaTs DT, He BKNtOYAOWAA B CBAA CocTas pai-
NOBYH CUCTEMY?

5. Yem pa3nuuaICTCA CPAnCTEA OBLLEHWA G ONEPALMDHHON CHCTEMOK
NAKNRAHONS NROrPaMMucTa U NpUKnanosoro nonk30EaTENA Y

B. Kakue diyHKUMY ONEpaSLMaHHOA CUCTEMbI DBECNEYVEAIOT HEIABR-
CHUMOCTL NPHUKN3AHCH NPGrpaMmel 0T QUSMHECKOA opraHvsauun
FaHHBEIX Ha HOCKHTENAX?

7. Moxet nu cywecTeoeaTs OC, B AQPE KOTOPOH OTCYTCTBYOT tRyHKLIAN
noaasmxkK thafnoeol cucTembl?
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®AWNOBbLIE CUCTEMbI

OPrAHWN3ALMA XPAHEHMS JAHHBIX
HA IUCKE

B xoae ccalica paGoTLI ¢ CHCTEMOT ITOAEIOBATEAL CO3AAET I H3MEHA-
er cofCTEeHHRIEe AdHHBIE, HAPHMED AOKyMeHTHI, H3oOpamenud, TeR-
CTEL OpOorpaMm. B psae cAy1aeB TMOALIOBATEAL MOKeT HabpaTh TCRCT.
pacievaTaTs ero, NOAVIHE TBERAYIO KOIHK) ADKYMEHTA, U 3apepililh
B0 CeaHC paBoTHL. TIPH 3TOM MOABRORATEAL MUAYYAET DenyAbraT cBOSH
paBoTEL — PACTISYATKY, a NabPAIIILIi TCKCT TIPCACTAnASRT coboi MPo-
MEXKYTOIHRIE ASHHEE, KDTOPRIE XPAHUTE He rpeliyercs. B Boaee oOIINX
CAYYAAX TCECT MOKCT UMETE COALIIOH pasMep H OOAB3OBATRAL HE MO-
RKer HabpaTh 810 3a 0AMH ceadc paboThl. Toraa ero HyskHo coxpaHATE
MeXRAY 06palmeHEAME MOALIOBATEAS K CHCTeMe. TeKCT IperpandcTea
B XpaHHMEIE AAHHEIE,

AT OPOAOAKHUTEALHOTO XDAHEHHA AAHHRY ROAR30Rarert HC-
HOABIYVIOTCSI HAKOIIHTEAH AQTIHEBIX — AMCKOBLIC {KCCTKHC ANCKH, CD-
U DVD-AMCEH, hAOTITTH-AHCKH], AGHTOUYHBIE (CrpryMepn) HAH ThEDAO-
Teasnuie (flash-niaronurea). BiauMoaeHCTBHE ¢ HAKOIHTEASM geper
He ce0s QUEePELMOHHAA CACTEMA, 4 eAHHHIEH IOAB3IOBATEARCKHX A"
IEIX B 3TOM CAyUae SBASeTCRE hafia,

Daiia (HEOTAQ €ro ellle HA3HBaKT HaOOpPOM AAHHEBIX) MOAKMHO PHC-
CMATPHBATE KAK XPAHHMEIS HA AUCKE AAHHEIE, HMEKTHE yHHKIAPHOE
HMS, BHAHMOE IIOAB3OBATEAID, Aannuic daiira HMetor dopmart, (1PeA-
HAZHAYCHHEIH AAL WX WCMUARIOBREHWS PUKAHAHRIMW L pOTpaMMani
MOAB3IOBaTEAA, Tak, KIIATa MOJKCT XPaHKTLECA Ha AHCKE B BHAS (paiira
¢ umenaem book. Lxt B rexcToBRoOM popMaTe txt.

HMmena Gpafice DPeACTABASIOT COO0H CHMBOALHEIC CTPOKH Orpalli-
YeHHOH AAMHE] {OORIYHO AC 8 HAH A0 253 CHMBOAOB), KOTOPLIC CAYMAT
AM MACHTH(OHKAIHE AAHHLIX, XPAHAMEX B (hafiae, Kak nparuad: C¥-
LIECTBYET Psia CHMBOAOE, 3AIPEIIEHHEX K HCIOALIOBAIIMIO B HFMEHAX
daiaae. Hanpmvep, B UNIX-cHeTeMax 970 cuvinoan %, 2, 7.\, <, = &,
$, | 1 paa ApyTEX.
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AAs YOIpomeHHs conocTaBAeHHE IPOTpaMMbl, KoTopad pabortaer
¢ (pafiroM AGHHOTO (POpPMATA, MOJKHO 38AATE ero THI. Kar npaeHao,
Tun haiira 3aA30TCA NPH IIOMOIHA PACIIHPEeHNA — YacTH HMeHH dall-
Ad, OTABABHHOID TOUKOH. Tak, aAad (aiaa ¢ nMedem book.ixt book —
mMs, a txt — pacmapente. Bayrpenuga CTpYKTYpa daiaa He 3aBUCHT
OT PACIIMpPeHUS, d THIH3aL N Ao MOXKET IPOH3BOANTBCH He TOAD-
KO TPW TOMOTITI DACHIAPEHER, RAK 3T0 cCAeAdFO B Windows cHorewvax.
HanpnMep, o UNIX-cHCTCMax HCMOAIBICMEIC (DAaHALI IPOTpaMM OBLIY-
H{} HE HMMEsT pac:.uupel-u:m, BRMECTD 1o |dm llpMCBaMBHH'I'(‘.H e |-
AALHEBIA ATPHOVT « HCNOAHAEMER hafine,

VKa3aHHe THNA B MMeHH paifiaa He oopeaeateT dopMaT erc obpa-
GoTKH. B 3aBHCHMOCTH OT MPOrRaMMEL, paboTaiomed ¢ GalAoM, AaH-
HEIE MOTYT NPEACTABAATECH COBSPIISHHO Do-pasHoMy. HanpumMep. Tek-
CTORHA DARAA (¢ paciiupeHneM txt], OTKDETEH R TeKCTOBOM PEAAKTORE,
BYACT IPCACTADASITL COBOH DOCASADBATCALIOCTL CHMBUAOB — TOKCT,
M B ARHHOM UAYMAE AAH HPOUFPayMM mTpRoRepKH opthorpath i RasKHBLI O1-
ABABHEI® CAOB&, COCTARASIOMINC 3TOT TeKCT. ToT 5Ke hafta Axrs mporpam-
MBIl PE3EPBHOIO KONHPOBAHMA DBPEACTaBAIET CODOH IpPOCTO ONCABAD-
BATEABHOCTE SAOKOB AAHHLIX 10 16 KGalT. Taxum ofpa2oM. CTPYKTYRa
cdraftaa 1 opapHAd PaboTH ¢ HHM 30AAK0TCA HMEHHO IPOTPaMMOi.

DANNOBLIE CUCTEMbI

Yro e npeacTaBageT ¢odon daia ¢ TONKA 3RCHUA ONePalHOHHOR
CUCTEMBI, & TOYHER, U TOUKY 3peHHE (DARADEOH CUCTEME KaK 4aCTH AAPA
QcC?

ORepallHoHHAS CHCTEMA 1TPEANC TABAART IPHKAAAHBIM [IHOFREMMAM
udrepdeic AGCTYNA K halianM, HO NpH FI'0M DACCMATPHBAET AAHHEIR,
H3 KOTODPBIX COCTOAT thalkAbl, Io-cBoeMy. [1peacTasnmM cebe Urpyliey-
HBIH KOHCTPYKTOPR. M3 KOTOPOTO MOKHO COBpaThk MOARAL aBTOMOBHAS,
TouHO TaK K¢ ONePAHOHKEAs cHCTeMa CoOHpaeT halALl 13 OTACALEEIX
CALTAARHY — BAOKDE,

[1pi 3TOM TAK 3Ke, KAX B KOHCTPYKTORE, K KOTOPOMY NPHAOKSHA CXe-
ma cBopky, OC pYKOBOACTEYRTCH NpaBHAaMH COOPKH OTARABHRIX GAQ-
k0B, Taxiie CKOHCTPYHPOBaAHHELE HACOPE! BACKOR MOAYUMAY HAIBAHHUC
Habopos panHbix, Habop AaHHEIX — 3T0 Goaee HHIKOYRUBHERGE 11PEA-
ClaBASHHE AAHHEIY, YeM iaiia. Ert 0prdHM3alims BO MHOTOM OTNPENEAS-
€TCH CBONCTBEAMH HOCHTeAS AAHHLIX,

Hafop AGHHEBIX HMEET YHHUKAABHOE HMA, TAK JKe KAK W (haka, coaep-
FRUT BCE AAHHEBI®, KOTOPRIE COALPIKUT GalA, HO CTPYKTYDA ITHX AAHHEIX
OIPCACAICTCH HAPOM olCpauMeHHEOE cHeTeMEl KpoMme toro, B HAdOp
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Puc. 2.1. dannosas cucTeMa Co CCbiNKavK Ha see Bnoki HeE0pa paHHLIX

AAHHETX MOXRET BXOAWTH CAYAKebHan nudopmMalid, HepOCTYLIHAA O0hIY-
HEBIM IIPOTPaMMam,

Beoe aMcroRGR HpOCTPAHCTBO, McIoAb3yenMoe dalAoBoll cucTeMOH,
pa30uBdCTCs 11d OTARABHBIE GAOKH — KAACTEPH! (OBEINMHO HMEICIIHe
pasmep 1, 2, 4, 8 uau 16 Kaftr). KasRasl KAQCTEPR MMECT CBOH HOMep
H XpaHuT ARBO AQHHELE HOAB30BATEAS, ANOO CAYReDHYH) MHDOpMAIITD.
Fra cayredHAA HHEOOPMALMA HCIIOALIYCTCH, [ TOM THCAS, U AAS CBODKH
BAOKOB B HAGODH ABHHEBIX. PazMep RaacTepa yCraHaBAHBASTCH LD CO3-
AanmH ¢GafAaoBOE CHCTCMEL.

Hanpumep, cayxefnnid BAOK MOXET XPAHHTE DIOCACAOBATEARHOCTD
HOMEPOB DAOKOB (KAACTEPOER), BEXOAAWHNX B HADOP AGHHEIX (pHC. 2.1),

HeaOCTaTKOM TAKCTO METOAZ OPTAHH3ATHH AGHHEX ADANETCA TO, YTO
CUHCOK HOMepoR BAOKOR ¥ fioarminx (haifroB MoXKeT 3aHMMaTe Doise
OAHOID KAACTEPA. B pe3vabTaTe pasMep raiaa NoAyHaeTCa QrpaHHyMeH-
HeiM. B UNTX-cuereMax cyllecTEYKT PASAHYMHEE METOARL 00X0Ad 3TOTO
OrpaHHYCHNS, HAIPHMeD CAYIReOHEIe BAOKH MOKHO OPraHH30BaTh B AR-
PEBO, IPH 3TOM KOKARH CAYKeOHbBIH BAOK XpaHHT NOCACAOBATECALHOCTE
GAOKOB € AAHHEIMI H CAYKeOHBIe SAOKH CAGAYIOLIRTO YPOBRHA ARPeBA.

ApYroil MOAXOA K OpraHM3aiuyn OAOKOB AQHHEIX COCTORT B TOM, YTO
HaBOopL! AGHHHX PA3MELIAKITCH B OCASAOBATEABHEIX KAACTEDAX, B 3TOM
cay4yae b cCAyKeOHOM DACKe AOCTATOUHO XPAHHTL HOMEpa NepROTO H TID-
cABAHErD Kaactepuos (pHc. 2.2). ITpy yacThX H3IMEHEHHAX ARHHLIX BTOT

)

\n/ \12/\13/\14/\15/\16/\1?/

Puc. 2.2. @aidnoeas CUCTEMa € NOCNEAO0BaTEN:HOW OpraHvzaunei Gnokos
HaHHBIX
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Puc. 2.3. DainoBan CUCTEMA CO CAWCKOBOW opraHu3aume HnokoB aaHHbIX

METOA OPTAHMIAIINM HeyaoDeH. [IpH yReAeHHH pa3Mepa Habopa ARH-
HEIX HYKHO HAH BCETAQ MMETh AUCTATOYHOE KOAMYECTRO CBOGUAHBIX
OAOKOE MOCAE MOCASAHET(, HAH KAXKALIH pa3 IepeMellaTe Habop AdH-
HLIX 1a ChoOO/II0e MeCTO. TeM He MEHEE CXOAHBIE TIPHHIIANE TOACGHKE-
Hhl R OCHORY ODPTaHM3aTIHN AsHHEX Ha CD-ROM-BocHTeASX, 4 paHee
Henoak3aBaauct B QT PAQOC.

ELI.I,E OAMH cuocob ()PJ."dHM.’ia.U,HH SAKAKMASTCH B BERIABABHHEK B KaAK -
AOM OADKE HeSOABIOH cAVeOHON OBAACTH, B KOTOPOH XPAHHTCA HO-
Mep cacayonlero 6aoka Habopa AaHHEIX (pHc. 2.3). Takum obpasomM, Ha-
60D AAHHEX OPFaHl2yeTCH B AHHEHHEIH CIIUCOK, & B CAyeJHOM GAOKe
AOCTATOTHO XPEHHTE HOMEP NePBOre BAOKE C MOAB30BATEABCKHME AdH-
HRIMI,

Coraalllcliust ¢ CTPYRTYPC NaG0POB ARHHLIX HA HOCHTEAE IBAFIOTCA
HACThH? q)ﬂl:'li\(-}ﬁﬂl\:l CHOUTEMAL, K(}’l'(’)pd}l COCTORT W2 TEX KOMITOHSHT?

1) corpalleHUd O CTPYETYPS XPAHCOHHA AAHIILIX A OCHTCAC —
OTIpeAeA€HHEe THIOE HHQUPMaURE, KOTOPAy MOMET GhTh PAIMEILIEHA
HA HOCHTeAe {(HATPHMED, MOALIOBATEABCKAA/CAYKeOHas HHQOpMA-
1HA), & Takxe HaOopa mPaBHA, COTAACHO KOTOPBIM AQHHEIE Pa3Mella-
KITCA HA HOCHTEAR;

2} coThamIciis © IIpaGHAAX 0OPACOTKH AAUNLIX — HADOP OPABHA,
COFAQCHD KOTORAM AAHHhe Ofpa0a bl BHIYTUS, Hallpuvep sdiafia ADA-
S¥eH GBITh OTKPEIT AC TOI'G, FAK B IIeT0 GVAYT 3alIHCAIILL AQNIIILICY;

3} nporeayphl 00paboTKU AAHHEX, KOTODBIE BXCAAT B COCTAR HADR
OC H NOATHHAIOTCS OTPEASASHHEIM BLIUIS COTAAMICHHAM.

IMoatomy, ropopsa ¢ alfiAcBOH CHCTEMe, YaCTo HYKHC YTOUHATE,
O KAKOM W3 28 dCTIORTOR HAST DEYh.

B kaucctree nacrrridgurkaropa nadopa aannbix aas OC obsI9HO Ccav-
HKHT HOMED kaaCrepa cayxebroro Daokd, OnepsaniaoHHas CHOTEMA
NMOAACPIRUBAST COOTBETCTBHE MENAV HACHTH(RHKATOPaMH 11aGOpoD
AAHHEBIX H UMeHaMH aliaoB. 3TO [I03BOAHET CKPRIBATL (FU IIOALAIHA-
TeAS MOXAHHAM oOpalleHu K AGHHEIM — HCALIOBATEAER ODPAILAETCS
K thafiay 10 MMeHH, & OTIE€PAlHOHHAA CHCTeMA HAXO0AUT IO 3TOMY HMeHH
HMASHTHIMKHTOD HAOODAa AGHHEBIX,
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CooTBeTcTBHe HMEH (DAHAOE H HAGHTH(RHKATOPO® HalluPOR AAHHRKIX
XPAHUICA B CIEIHAaARHOHN 00AQCTH AHCKOBOTO NPOCTPATICTRA, HajLiDa-
eMoll Tabanlel pasMeriedra GaHAOBR. KaxaAoMy Habopy AAHHBIX MO-
7&KeT OBIThH COIIOCTABACHO IICCROABKO HMECH QafiaoB. Kaxaoe Takoe COOT-
BOTCTBHE IPEACTABARET COMOA ('TABABHYI) 2AIIHCE B TaGAHLE pasMelle-
nmg (hanAob H HTasusacTea B UNIX-CHCTeMax JKeCTROH CCRIAKOT,

KeCrkas COhlAKA 1O3BOAIET 0BPaINaTECd K OAHMM H TEM e AgH-
IILIM MPH MOMOIH PA3AMTHEX MeH Pafr0B, ITC MOKeT OBITE YAQDHO
B CAYUEE, ECAHM AQHHEE HYXHO 00pafaThIBATE ITPH OMOLIM HCCKOALKHX
NPOrpaMM, KaKAasl 13 KOTOPHX PADGTAST TOARKO ¢ (fdidAavu ¢ Olpeae-
A€HHEIM pacIiHpeHHEM.

TMockoabpRy B UNIX-creremas B cayxetHoM 0AcKe HAG0Da AAHHEBIX
xpaHuTca HIopManmsl 0 pesKUMe AOCTVIIA K AQHHEIM ([IPAEa AOCTY-
nma, oM. oApasa,. 6.4], 1o 3va uuhopmanga GVAeT OAMHAKOBOH Ars BCex
JECCTKHX CCLIAOK.

Kpome KeCIrkHX CCHAOK CYIIECTBYHT CHMBOAHMYCCKHC CCLIAKH
daltAl cMellHaAEHOIC BHAA, XPAESIIEHE MMSA (DafAd, HA KOTODHA yKd-
3RIBA€T 9Ta CChiaKa {pHc. 2.4). TarkuM 00pasoM, CHMBOAHYCCKAST CCLIAKA
VKA2LIEAST He Ha Halop AAHHETX, # Ha (habia. Fro Moxker Owrrh yA0hHO
NpH YaCTOM HIMEHEHHH CCLIAKHE MAH B CAYHAE, €CAHM Ha PASHEIE CCEIAKH
HY>EHO 28)0ATH PA3HRIE NPERG AOCTY LA,

Crpykrypa 1abopos AAHHLIX BO MHOTOM OIIPEASATST DEIM AOCTYTIA
K AaHHBEIM. HanpuMep, NpH DOMelieHHEH 0AOKOB Habopd AaHHBIX B 10-
CABAORATEARHRIE KAGUTEDEBI MAK [IDK OPraHA3AIMH B QopMe AHHEHHOI'O
CITHCEA ACTRD OPraHu30BATE MOCACAOBATEALHEIN ACCTYT K AAHHEIM —
ree 0ODEHIEHMA K 3aAGHHOMY MeCTY AAHHBIX BO3MOKHEI TOABKO IOCAS
IPEABAPHTEALHOIO NTepedopa BeexX NPeABIAYIHHAX DAOKOR AaHHRX. Op-
UiHH3ALHA ¢ XPpaHeHHeM CIIHCKa HOMepoBR DAOKOR YAQDIIA AAsl OPraild-
3aLMHA MPOH3BOALHOMD ADCTYTIA — AAS 1IAYUEHHH ClIPpeAeASHHOr0 OAO-
Ka AOCTATOMHO CHHTATL CT'O IIOMCD H3 CAYReGHOro GACKA.

PesiM AQCTYTIE K AAHHRM OLPEAeATeTCa He TOABKO (haHAoBOH CH-
crepoit, EChl MpoAOATKATE PaccMOTpeHHe CTPYKTYPHL AAHHLIX H B8
WAMEHEHWA Aaaee, A0 PHIHYECKOH CTPYKTYPH AGHHBEIX H3 HOCHTOAS,
TO MOFRHO VBUASTE, 'ITO ASHHLIe TIPOXCAAT CEPHIO TPEODPAZORAHHEA
(puc. 2.5), NpH 3TOM KaSKABIH NOTRpeOHUTEAL AQIIILIX (TIaO0pHAMCR, IPpo-

Puc. 2.4. Hatopol GaHHbIX, XECTKME M CYMBONMMHECKHME CCLINKK
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Puc. 2.3. YpoBHW NpegcTaBNeH|A gaHHbI

rpamMMa 110AR30BATEAR HMAM ($PaHACBAA CHCTeMa) HAKAAARIBACT CBOM
OTpAaHHYESHHAS Ha PCAKHM ACCTYTIA,

PaccMOTpeHHKIe HbILLE NPEACTABACHHA AAHHEIX 33A4K0T AOTHUE-
CKYH CTDYKTYDY AJHHBIX. — CTPVKTYPRY, YAODIYIO AAf HCNOALIOBAHHA
NPOrpaMMHEEIM OfiecTIeYeHMEM M, KAK [IPAHHAD, HE HMEKIUYE) HHYero
o01ero ¢ (PH3IHUECKHM NPEACTABASHHESM AAHIILIX lla IIOCHTCAe, Ecan
PaccMaTPHBATL DHIMYSCKYIO CIPYKTYDY ARHHKX, TU HE CdMOM HH3IKOM
YPORHE AGHHRIE [IPEACTABASHEA] B BHAES MarHUTIILIX AOMCHOR (HA XKCOCT-
KHX HAH rHOKHX AHCRAX), KOTOPHE COLEAHHIIOTCH B CEKTORa — MUHU-
MAAbAC appecyemhale ofAdcrn aucka, OAH MarHHTHEIH AOMEH NPEA-
CTABASIET CODOH OAMH OHT WH(POPMALIME, pasMep CeKTopa O0LIYHO pa-
BeH 512 GalT, Xors 37O AHAYEHUE Miker Bhith M3MEHEBHO DU CO3ZAAHIT
AMCEOBOTO pasperd. [1pu 3TOM pasMep MOZKeT BApBHPOBATLCA B AHALA-
3aHe oT 512 a0 4096 BaiT. MacnTidMOHpYCTCS CeKTOp IpPH TOMOIIH
HOMEpPa CYHTHIBAIILEH FTOAORKH, HOMERA AOPOKKH 1 HOMEDA CEKTOPa
Ha AopoKEKe. TIpH CTHTEBAHMHE HAW 3AlIMCH CCKTOPa IPOXOAAT Yepes
ARCKOBEIH KOITDOAAED. KOTODHIM YNPABAAETUH ADANKEDOM AZHHOTO
AVICKOROT HAKOITHTEAS, BXOAAIIHM B 5ape OC.

Hurepdiciic ppaiiBepa ¢ AWCKOBBIM KOHTDOAAEROM ONPEABASET -
MMM AQCTYLA K YCTPORCTHY: NPH CHMBOABHOM AQCTYIIE MHGAOPMALHA
CYHTHBASTCH MOCACACBATCALIIO [TO OAHOMY CHMBOAY, Npd OAQUHOM —
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daoraMi QUECHPOBAHHOTO paiMepa (O0RIYHO KPATHOLO paiMepy Cer-

ropa). Apalisep NpeacTaBAAeT AHCKOBOE NPOCTPAHCTBO B BHAE HECTPVK-

TYPHPORAHHON TOCACAOBATSALHOCTH NMPOHYMEPOBAHHEIX (DH3HTISCKAY

GaoRoR. PazMep duanueckoro Oacka 00RIYHO Pabell PasMepy CCKTopPa.

Adaee, TTDH MePeXOAR 0T PHAHULCKOTO HPLAC TAKABHNG ABHHRIX K ADIM-

YRCKOMY, (PHIHYCCKHAC GAOKH O0BEAMIMOTCS B KAACTAPLI, ¢ KOTOPLIMH

paforaer aAAOBaH CHETEMA,
TarnM obpazoM, BCL MOACHCTeMA paboTel ¢ daframi pacapeaeicHa

O MeTRIPEM OCHOBHEIM yPOBHAM: ABa BEPXHHX ONPEASAAIOT AOTHYE-

CKOE IPSACTABAGHNS AAHHLIX, & AR HIFKHHMX — (DHIHIBC KO,
[MTockoasKy OCHCBHas paboTa NpHKAAHere nporpaMmucta 5 UNIX-

CHCTEMAX HACT Ha YPORHE (halAnBOT cucTeMhl, HeoDXoaAnwo offheau-

HHUTL BCC MepCYHCACHEILIe BRIC PVIKOHY alAOBON CHCTOMLL

B OnpeagieHue COradilileHn ab Op['ﬂHH:iaI],HM AdHHBLX HE HOUWLEAAX
HIIPOPMallHE;

B (HIPEABABHHE COLAQIITEHMA O CIOCO0E ADCTVIIA K AGHHbLIM ([TOCAEAC-
BATEABHOM HAN IPOU3IBOABHOM);

B OTIpepgASHME COTAAMEHH 0D HMeHOBaHMH (DAHAOB;

B DIIPRASARHHE COTAAINEHHS 0 AOTHUYRCKOW CTDYKTYPEe AGHHETE,

® onpescaeHHe HaGopa MeTOACD, BXOASIIIX B COCTAB sapd OC M IpeA-
HAZHAURHHRI X AAH p'ri60"l"hl C AAHHRIME Hd HOCHTE2AHX TTO ym:aa HHEIM
BEILIE COTAQLIQOHWUAM.

m KATASOMN

AAG TOre 4TOOR! YIORAAOTHRATE H OPTaHH30BEIEATE (hAflALL B OIIeDA-
UHOHHBIX CHCTEMAX CYIIEeCTEYET MOHATHE KaTaroTd. KaTaaor coACpKUT
34NUCH O PAHAAX 1 ADVIUX KaTarorax, Datianl H KATAAOTH, 3ATTHCH () Ke)-
TOPHX COASTKATCA B KAKOM-ANDO KaTaAOIC, CHHTAIOTCH COACDIKAMLIH-
MHCHA B 3TOM RATHANDE. p(—?KprHBH()(."l’b O OIpeARASHWH [LO3BOAHET
I'OBOPHTE G ACPERC KATAAOTOB — HePapxXHYeCcKON CHCTEeMe, CAYKAIIRR
AAY OpraHmMsausn aiaoe (puc. 2.6).

tla npHBCACHHOM PHUCYHKR 3AEMEHTH], HMEHA KOTOPEIX HATTHHAIOTCE
¢ dir, ABAHIOTCS KATAAOIAMH, a T€, YbH HMeHa HauunatoTcA ¢ file, — dan-
AaMH. ECAH KATAAOT COAEPARMTCH BHVTDH APYTOIO KATHAOTE, TO RHELL-
HUH KaTAAOT IIA3BEIBACTCH POAMTCALCENM AAS OePBOTO KaTaAOTa, HAM
HAARATAADTOM. C(_),?\.[—_‘.[))KEBTTI,H Ao BH}-"]'pH Ed'1'2A01 HA3BIBHETCH LIOAKATI-
aorodM. Hanpumep, xataror dird ABATETCT POAHTEARCKEM pad ditdh, & Ka-
raaor Jir2 — noaxkavaroroy dirl. KaTaaor, HaX0AALIACH Ha BepPXHEM
YPOBHE MCPAPXUH ¥ He HMeIOINE POAUTEABCKOrD KATAAGIA, HA3LIBAST-
¢ KOPHEBRBIM KaTaAOTOM.
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Puc. 2.6. lNpumep pacnpeneneHia
d}EII.71I'IDB No Karanoram

lcrmoAB2CBaHHME KATAAQIOB B COBPEMEHHBIX ONEPAMHCOHHEIX CHCTE-
MaX 00yChOBACHO TpeMs QaKTOPRAMH,

1) KaTaroru yeROPAKOT NOKCK hafira omepallHOHHOR cHeTeMot., [To-
HCK B AEPCBC [IPH NIPOYHX PABHEIX YCAOBHAX OOBIYHC NPOMCXOAUT OLI-
ClLpee, 4eM B AMHeHHUM CITHCKE;

2) RATAAOTW [IOZBOASTOT YATH OT YHHEAABHOCTH HMeH (PafAoB, Kax-
ALIF (hafia AOAMKCH HMCTL YITHKAALIIOE M, HO 3Ta YHHRKAABHOCTE AOAIK-
Ha Obrs TOABKD B MPEASAIX KITAAOTS, COAGPRATETO akia;

3) KaTAAOTH MOIBOASIHOT KAGCCHUUMPOBATL HaHALl [d IIOCHTEeAR,
OBBIYHO B OAHH Ka1AaAOr NOMEIIA0T (habAhl, VheAHHEHHbIE KAaKIM-T0
OBIHMM NPH3HARKOM, HATTPHMED TABBEI KHHTH HAH 3ATPY30YHLIC (haBfALl
CHePAHOHHOE CHCTEMBI.

C. TOYKM 3peHHA YpaHeHWA R haHAOBOH CHCTeMe KaTaAnr — 3TO
thafin COCIHAALIIOTC BHAQ, B KOTOPOM JANHCAHL HMeHA H aTpHGYTH
COARIKALIHXCH B HeM (PAHAOR M KaTdAOTOR. B oTtAmume 0T 0DRIHBIX
hafinOB K KATAAOTAM HEBO3IMOMKCH MTOCACAOBATCALIILIH ACCTYTT — pado-
Td C KATAADFAMY OPIraHHR0BAHA HECKOALKO HHade, yem ¢ haiirami. Pa-
DoTas € KATAAQGTOM, MBI pafioTaeM ¢ OTASALIBIMH 3ATMCAMU B IICM, T. C.
€ HHPOPMEIMHOHHEIME OAOKAMH, COASPAIHMHA HH(POPMALIHIO O HaX0-
AATIHXCS K 3TOM KaTaAore paiAax H KaTaAAOTax,

ITpocTEE ONepAUHOHHEBE CHCTEMEL MOI'YVT paboTaTs ¢ GaHAOBLIMH
CHCTEMaMH, MOAASDKHUBAIOIIHMH TOABKO OAMH KaTAaAOr — KOpHexoi,
B ROTOPOM XDAHATCHA (DAMAR. BoAee CACKHHE ONIePAllHOHHEIE CHCTeME
TMOAACPAKEBAIOT PabOTY C ACPEBOM KATAAOTOB NPAKTHYECKH HeOTPaHH-
YEHHOH BACKEHHOCTH. ECIecIBeHHRIM OrpaHMye e I'AyGHHH BACO-
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JKEeHHOCTH AepeRa KATaAo0roB ABASETCH AAHMHA [CAHBIX HMeH (haHAOR,
HAXOASUINICA Ha HHXKHEM YPOBHE BACIKEHHOCTH AEPeBa.

TMoanoe nMs dafira — TEKCTOBAN CTPOKA, B KOTOPOI Yepe3 CeIlHAAD-
HbIE CUMBOABI-DA3ABAUTEAH YKA3AHE] MMEHA BCEX KATAAOTOR, 25 AAFOLIHE
IYTE OT KOPHEBOTO KATAaAOTa A0 caMoro thafira, B kauecTBe pasacadTeAd
B UNIX-cucreMax HCMOABIYETCE CHMBGA KOCOH 9epTHL «/», HanpumMep,
And dafiaa file6 moaneIM HMeReM ByaeT /dirl/dir3/dir5/filed.

TMepraa kocad uepra 0603HATAET KOPHEBGH KATAAOT, T.€. IIOAHBIM
uMeneM hafira filel, HaxoasIeroca B KOpHEBOM KaTaaore, Syaert /filel.
[Tyre, 3aaaBaeMblil DOAHEIM UMeHeM, HA3HBAeTCH abCOATHEIM IIYTeM
thafiad MAM KaTAAOrd, TaKOe HAZBAHHE CBAHAHO € TEM, YT OYTh 3apq€T-
CA OTHOCHTEALHO A0COAITHOR TOUKH OTCHeTa — KOPHEBOTC KATAAOTA.

AAA ToT0 9TOfRI OIPEASANTE OHA THE OTHOCHTEABHOTO IYTH, HYAHO
BBECTH NOHATHE TEKVINErC KATarora. B HHQODMALHOHHGES OKPYIREHNe
CeaHnca paboThl MOABRCBATEAA BXOAHT HHQOPMALINA G KAaTaAOTe, C KOTO-
pPLIM IOAR20BATEAL PAGOTALT B AGHHEIR MOMEHT BPEMeHH.

HMMena ¢afinoB H KaTaAOroB, HAXOAAWIMXCA B TeKyLIeM KaTaAore,
MOTYT OBITE VR&3aHEl HRNPAMYH), §e2 3aAdHKA MOAHOrO uMeHK, Hanpu-
Mep, eCAH TeKYIUMM KaTaroroM fAbAserca dird, To K (haftrad filed i filed
MOPKHO 0DPALIATRCH, MCIOARIYE TOABKC HX cOOCTESHHBIE UMeHa (filed
n filed) BMeCTO YKa3aHHA DOAHOTO HMEHH.

OTHoCuTEARHRIR IIYTE ONPepRAIeTCH 10 OTHOMeHHIO K TeKylieMy
Kd Td;\(_!l’y, Mnpw FroM kA Cd MO KATHAO G ODRIYHO HE }'Kaf_’.hl RIS,
Teu 11e metiee 3 UNIX-cHeTeMax pAsl YKE3aHHS TOro, YTO NyTL CYHTa-
0% O TEKYDIErD Ka1da018, 4acTo MCIOARIYRYT MHEMOHHYeCKOe n00-
3HAYEHHC «.», ECAH TeKYIIHM KATAAOTOM ABARETCH dir3, TO OTHOCHTEAL-
H(r HETO FTHOCHTeARHRIN OVTE K daliay filed GyaeT 3aAaBaThcd MMEHEM
Jdirb/files,

AA 38AaHIS B TYTH POAUTCALCKOTO KATAACra MCIOALIYETCA MIIC-
MOHHED «_.», Hanpumep, 2AN 'I‘EK}'I]]HM KATAAODI'DM HBARSTCA KaldAll®
dir7, To OTHOCHTCALHOC BMsI chafiaa filel OyaeT BLITAIASTE KaK ../ .. ATilel.
MepBhie ARS TOYKHY YKASBIBAKT Ha KATAAOT, POAMTBARCKHN Aan dirF, —
Karahor dird, a BTOpLIe ABe TOUEKM — HA KaTAAOL DOAMTEALCKHI AAS
dird, — karaaor dirl.

CucTeMHble ha#AH B UNIX-noACBHEIX QIEePAlHOHHEIX CHCTe-
MaX PACMPEACACHE] IO OTACALIILIM KATAAOTAM. JTO IMO3BOAIST CTPYK-
TYPHPOBATE pasArdrEe lakAbl MO WX HAasHAYeRHWUW. BoasmuwHCoTrso
UNIX-cHCTEM MIMCIOT CTALAADTHYIO CTPVETYPRY CHCTEMHEIX KaTAAOTOE
(pue. 2.7,

Tar, o UNIX-cHcTemMax ODLITHO BHASARIOTCH OTACABHBIS KATaAOrH
AAl Xpaduenud Aapa [/boot), cueremEnix 6HGAHOTeR (/1ib), CHCTeMHBIX
yTHAUT (/bin), CHCTEMHBIX HACTPOeK (/etC], NMOAB3OBATCARCEMXY IIpO-
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Puc. 2.7. OcHoBHble
raranary LINIX-cucTem

Puc. 2.8. OcHoBHEIR
KaTanor creTemMbl
«KoHTpane 3HaHA

rpamMM (/usr), DOAB3OBATEBARCKHX AGHHRIX (/home). Boaee noapofino
CTPYKTYPA CTAHAADPTHEIX KATAACTOB UNIX-CHCTeM paccMOTDEHa B TIOA-
pasa. 7.1,

[nA peweHus Hawel npuknagHai 33034l cKOHTPONE 3HAHMAY TakKe
NoTpebyeTCA ANpedents CTRYKTYPY OpraBnsayum gadHelX. Jan 3moro mMoxk-
HQ NOCTYMMTb AHANArMYHG TOMY, KEK PACNPEABARKIOTCA CUCTEMHbIE Palinb
B UNIX, — pacnpegeAuTe AaHHbIS M NpOTPaMmel N0 OTARABHEIM KATAAODMaM,
a AaHHble, Tpebywne JONCAHUTEALHOHA CTRPYRTYDUIAUMK, — RO NoaKaTa-
NOTam KaTaNara JaHHbIX.

MycTe KaTanor, XPaHAWMHA BCE AAHHBIE WM MpOrpamMMbl NPAUNQKEHMA
«KOHTpONbL 3HaHWi», OyaeT NoAQKaTanorom KopHesoro (puc. 2.8) v Gynet
HoCKUTE WA check.

AanHeie npuaomerHna GyayT pacnpegenerbl No ABYM KaTanoram — B Ka-
Tanore check ByayT COARMKATLCA HATANOMA BAR XPAHEHHA paBounx o6nacTeh
cryaeHTee {students) M npencgasatean (teacher]. 3aganun, npegHaaHaveH-
HhI€ AAR BeINOAHEHHA OCHOHEHBIX AEHACTEMH 8 CMCTeMe, fyayT NOMEULEHbI
8 KaTanor scripts, MoAHbIE MMEHE KATANOTOR GYAYT BEIFAANETL Kak

/check
/check/students
/check/tezcer
/check/scrionts

Pafoyar obnacTe Kamaora CTyAEeHTa TAKKE ByaeT NpeACTaangTs coboM
KaTaNQT, UMA KOTOROrD ByAeT COBNAAATL € YYRTHLIM WMEHEM CTYACHTA B CH-
CcTeme. B KaTanore Kamaoro CTYASHTA BuASNASTCS OTARNBHBIA NOAKATANOr
ready ans BLINOAHEHHLIX paboT.

PaGouan oBnacTe Npenofasatens ByaeT coaepaTe NO OAHOMY KATAAOTY
ANR KGHA0N TEMBI, NPULEM Tembl ByLyT HYMEPORATLCA, @ UMEHA KAT3NOIoB
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GynyT nmets aug themel, theme2 W . 4. OnAa cofpaHHbIX y CTYORHTOE pa-
6ot B palioueil cbnacTi npenogaearenn GyAST BbigeneH OTaeRbHLIR KATONDF

works.

OMEPALIMW HALl ®AMNAMU ¥ KATANOFAMW

Aag AocTyua K daliraM OnepaHoHHas CHeTeMa IpeaCCTaBAAeT Ha-
60D CHCTEMHRIX EE3CBOR, DEAAMIVIOIINY (CHORHHE (PYHROWK paGoTH |
¢ thafiramu (Taba. 2.1) [16].

Tadnuua 2.1 CneTemHbIE BRIZDEL 4AA RabD Tl ¢ annamMn

CrereMuLIE
RhLISOR

QnucaHpe

Create

TIpH BRIZOBE COAAARTCA MYCTCR halffa, He copRpAallHA
ARLIILEX. BLI30B TPOMIBOAHTCHE ICPCA IICPBOR 3aTHCBIO
E dia¥a

Delete

YaaadgeT UM (haliaa. ECAW HE CYIIECTBYET ADYTHE HMEH
GaitaoB, cBAIANILIK © GADKOM AAHIILIX, TO YAAATLTCH CAM
DACK AHHHEIX H UCBOGDMALETCA AUCKUBOE NPOCTPAHCTIRO

Cpen

AQHHEIN BEI30D AUAKEH OLITE IPOHIBEASH IIEPCA HAaYaA0M
paBOTHL ¢ AKORM hatiroM. OCHOBHASA LigAL BEIZ0BE —
CYHTHBIHEE NApaMeTPoB thafiia B QIEPATUBHYIO IAMATD,
ERABAEHHE YACTH AlCROBOTD Bydhepa BROAR-BEIROAA AAS
draliaa M HaszBaveHhe haliay BPEMEHHOIO IOAR30OBA-
TEARCKOT0 HAEHTH(HKATOPA, HCIIGAR3YEMOr0 B TEYEHHE
paGoTRE GPOrpaMMel, OTKPRIBIIEeR daia

Close

CEpachBaeT AAHHHE, Haxopmuecs B Bycepe sBoAA-
BBIBOAR, B OOAACTL AHCKE, XPAHALIYIO Habop AQHHRLX thaii-
A, OCBOGOEAAET pecypent Gydepa, yaasqaeT BpeMeHEIH
O0AB3OBATEALCKHIT HABHTHDHKATOR

Read

HPEAHﬂSHa‘-ICH ANR CYHTEIBAHHA 3aAaHNOrD KOAHYECTBA
Safirors 13 dpaiira B 3apaHHYI0 OGAACTE TAMATH, HTenHe
HAYHHAETCA C TaK HAIRIBEEMOMH TeKyTUEeH 031U HH B (aki-
ae. TTocAe CUNTHIBAHKHSA ASHHEIX TEKYITAS NO3HIHA Tape-
MellAeTCA Ha OailT, CASAVIOMINI 33 CHHTAHHBIMH AQHHLMH

Write

[Ipcaliastiager AAT 3aTHCH AAHULIX I (alis HAWIIEAR C TeKy-
el NoIUIMH. ECAH TERYIL4A N03HITNS CUBLEARST C RUHITOM
thatiaa, pasmep 11860Pa AQHHEX, CBE3ANHOro ¢ (hatiroM, yoe-
AMYHEBAeTC. ECAH TEKYIDEA HOSKOMA HAXUAHTCA B LepeaHHe
chatirg, TO AQHHBIE, COACDRAITURCA B HeM, 34THDAIOTCS
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Oxoryarete Yadn. 2.7

CuCTeMHbIR
OnucaHus
BEIWIR
Append AAHHEIT CHOTEMHERIE RESZ0E IIDEACTARAART CODOA ype-
saHnyic popMy BeIzoka Write. Eauricteennan ero ¢ymix-
uHA — ANGARAGHME AAHHEIX B KOHel chaffaia
Seek BEIIOR MPEAHAZHAUSCH AL TTePeMELTAHTA TaKYTIeH Ma3H-

uud B hakiac B 3aaaniae Mecto, QSRIYHC NO3MIHS 33A3CT-
Cd KOAMYeCTROM GaHTOB ¢ Havaad dafird

Get Attributes

BHI3OE TpeaHARHAYRSH AAS MTOAYVIEHHA aTPHOYTOR (halira,
HIANPHMCD AATLI CTO COZAAHMA

Set Attributes

Brizop npecaliasiaucH A YCTANODKM aTpuGyTOB (haitna

Fcname

BLi30b npealiassHadyeH AT M3MCIICIIHA HMEHH (hatira.
AAHHET BRIZOR NpHcyTCTEVET B OC He Bearaa, MOCKOAL-
Ky OPAKTHICCKH TOTO JKe 3ddeKTa MO0 AOCTHYL IIPH
MOMOLLH KOMHPOBAHHA (Pafird 1104 HOBEIM HMEHEM H IO-
CASAVIOTIETO ¥AQASHIHS CTaporo thaillaa nAM NpH NOMOLL}N
CO3AGHHSA XECTKOH CCBIAKH Hid HAOUD ARHHEIX 1 YAQABHWA
HemyKHOH GoArce COLIAKH

AAd AOCIYA K KaTaAOraM ONePalHOHHAA CHCTEMA LPEeAUnCTAaBASET
Ha0p CHCTEMHBIX BEIZ0BOB, PEAAMIVIONHY IPHMEPDHO TS JRe (PYHKIHH,
YTO H AAA padoTH ¢ gadaaMH (Taba. 2.2). OaHAKO CYINeCTBYIOT 3HATH-
TEARHRIQ OTAMYMHA, CBAZAHHEIE C TEM, UTO COAEPKHMOE KaTZAOTOR He-
BOIMOIKHO MPOYECTE KAK NOCASAUBATEABILIH TEKCT.

Tabnuya 2.2. CUCTEMHEBIE RbIZDERI ANA PARNOTRI € KATAAOT M

CRCTeMITLIE

Chintanue
BRIAOE

Create CosaaeTed MYCTOH KAaTaAUL, COASPAAITHNA TOARKD JABMEH-
THI .3 H «..0

Delete VAAARETCR yCTOMH KATAAOT, HE COACTORALINKE IIHKAKHX
ARYIHX QdHAUB H LUAKITAAOIOB, RPOME JACMEHTOE ¢.%
b A

OpenDir AAHHEI BEI30OB A0/OKeH BHITH MDOH3BEASH Nepes HATaAoM

PatUTe ¢ AOGHIM KuTaAOTOM, DCHOBHER EAR BhIZU-

BA — CTMTHBAHHE MTAPAMETNOR KATAAOTE B ONSPATHEHYIO
naMslb, B ueaoM Bel30B AHAAOTHYEH BEi30BY Open aas
thaitra
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OxoHuanita Tabn. 2.2

CHeTeMHELIA Onucanme
BHIZOE

CloseDir BRICEOGOMABET NAMATH, BHIABACHHYIO IIOA apaMeTRbl
KaTanord, CYHTAHHEe BLIZOBOM OpenDir

ReadDir IMpeasasHaieH AAA CYHTRRAHUA 3AEMEHTA KATAAGIA.
B urtanune or BR30Ba Read aaa dpaiina, eammnucH Biigop-
MAITHH AAA ATOTO RRAOEA ABAASTCH CTPYRTYPA AGHHBIX,
OLpeARAMIONTAT CBoEcTDA haliaa

Rename AHAAOIHYHO BRIZOBY Rename aas paiina

Link CudaaHHE FRECTKOH CCLIAKH 118 aHA B KaTaAOTC

Unlink YagaeHne HECTKOH CCRIAKH 114 ada B KaTasorc. Ecan
VAANACTCH MOCASAHRS CORIARKA HA (aila, To AcYeldeT
BUSMOMACCTE ADCTYTIA K 11A00PY AGHHEIX ITOTO DakiAa,
A AaHaeMOoe HdﬁGpOM AGHHBIX ANCKOEAQE TROCTRPAHRCTEO
cUMTaeTCA CBOSOAIILIM

AAd paBoTEI C afiAGMH MOAhIOBAIeAR HCTICAR3Y &1 HEKOTORRIH hop-
MAABHEIH 351K, B 3aBHCHMOCTH OT THOKOCTH S3HIKa AMO0 NoAB20BATE-
ATO IPEAOCTARARRTCH Ha(0p CUHTAKCHIECKMX KOHCTPYKIIMH H3BIKa. €O-
OTBETCTEYIGNIHX CHCTEMHEIM BH30BaM, YKA3aHHKEIM Bhiflle, AMGO YacTh
CHCTEMHELX BEI30BOB MECKHPYETCa KOHCTPYKITHSIMH A3LIKA,

OAHHM M3 THIIMYHEBIX cneceBok paboTh! ¢ dafiaamu B UNTX-crcTemax
ABASIETCA HCIIOAB30BAHME AAT 3TON HEeAR EOMABAHOTO HHTepIPeTaTopa
UNTIX 1 npeaocTaBAAEMOTC HM A3BIKA KOMaHA, O030py BOIMOKHOCTEH
KOMAHAHOTC HHTEPNPETATOPA IOCRAILIEHA CABAYIONIAS TAGBA.

RSB NPUHUNMBI OPTAHN3ALUN ©ANNDBLIX
CUCTEM UNIX N WINDOWS

2.5.1. MpvHUMNbI oprasn3auvn hannoBkix
cuctem UNIX

PaccMoTpuM Opranuzanmio pafiaoeux cHerem OC UNIX Ha npume-
pe KAaccHYeCKo dhatacpol cHCcTeMH $5fs.

AAst Xpaser A HaflopOB AQHHEIX HA AHCKe B UNIX-cHeTeMaX HCITOAE-
AYCTCSL CACAYIOUIHHA METOA! KAOKARIH HAGOD AAHHBIX, XPAHHMBIA HA AHC-
ke, paaiupaeres Ha GAOKH (pasMep OAHOTO GAOKA OOBIYHO KPAaTeH pal-
MEpy CEKTOPAa AHCRA). AAE TOTD 9TO0LL 0BECHeYHTh HEAGTTHOCTS AidH-
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HEIX, CAYReDHbIE DAOKH COARDRAT CURAKM Hia OAOKH, BXOASIIIHE B HETO
OTH cay¥COHEIE GAOKH QPTAIIM30BAlLL B APCBOBHAIYIO CTRYKTYPY, T.C
KaXXARIH OAOK CChLAAETCY Ha APYTHE CAYKeOHbIe DAOKH H GAOKH AQHHBIL
ROAB3OBATEAM {pHC, 2.9),

KopreM pepepa SBASETCA HHAEKCHLIH OAOK (i-node), B KOTopoM Xpa
Hyrca aTPHOYTH hafADE [AdTa MOAMIHKAIIHHE, AaTa NocAepHero nfipa
UIeHEA, [IpaBa AOCTYIIA, THI rafirg U T.I1) M MAaCCHB CCHAOR 11 DAOKE
AAHHEIX.

MacCHB CCHIAOK HMeeT OrpaHHIeHHHN pasMep. B ToM cayuae, ecar
KOAMYCCTBO OACKOB IPEBOCXOANUT PA3MCP MACCHBA, COAAAETCS OAKHAD
HblH CCRAQYHBIA BAOK, HA KOTOPKIA # HRYHHAET CCHMAATRCA OAHH H3 DAL
MeHTOB i-node. Cam OARIIAPIILIR CCLIAOYHLIA QAOK CCBIAACTCS Ha GAOK!
AQHHBIX.

NoCKOABKY paszMep MACCHBA CCEIAOK B CCEIAQYHOM OAOKC TAKIE
OFPAHHYEH, B CAYYQe 3anCAHEeHHS BCEX CCHEAOK B HHAEKCHOM OAOKe
WM DAHHAPHOM CCHIACTIHOM DAOKE CO3AAKTCSA AROHHBIE CCHIAGIHLIE DAD
KH, CCBIAKH 113 CYVILISCTBVIOLLIHE CAHHAPNLIC DAOKH NCPEHOCATCA B ABOH
HhI&, d HHASKCHKH BAOK HAYHHAST CCHASTRUA HA ABOFMHEBIE OAQKH.

Tarkum HOpa3oM, pacTeT raylnla aepepa CCHAOK. ECAM M ABOHIILD
CChIA{MHELX 6)\(1“.()5 HE XBATRET AAH RCEX ﬁA()KUH AQHHRBIY, RXOAHIILHMY

OapapHedii
€ CLIACYHEH

GAOK /C)
1D

HMHpekRCHRI

Auafmoi
CCHRAQYHEIH
EAOK

T /J

Tpoinoi
CCBIACYHBIA
BACK

Puc, 2.9. Crpykrypa Halopos gaqHeIX B TMNUHHDA hainoBon crcteme UMNIX
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B HA0OP, T0 CORAAKTCH TPOHHEE CCRIAOUHBIE OAUKH. 123
CCLAOTHEIX GAOKOB Ooaee TAYOOKHX YPOBHEH BAD- 4356
MKEHHOCTH HEe CYIeCTBYeT, NOCKOABKY BPEMeHHLIe 12 | Filext
33TPATH HA MOKCK OAOKOR AGHHHIX H THKHX (DAMAEX 4356 | Sudbir?
CTAHOBATCA CAHIIKOM GoALITHMYA {16].

KaTtaaord B 3TAX (DARANBRX CHCTEMAX NPEACTHR-
ATIOT COO0OH cHCcOHAABHEHIA haflh, B KOTOPOM COALP-
HITes cnveok haiaor H NOARATAAOTOB (pHc. 2.10).
B sToM thaiiae HAXOASTCA 3ATHCH pasMepod 16 0alT Kaaasd, CoAep-
FalllHe HHQOpMAalHKD O QalAdx: B NCPBLIX ABYX OaHTaX COASDMHTCH
HoMep i-node atira, a B caeayromux 14 faldtax — UME daiiag. Takm
06pasoM, B oTHX aHAOBEX CHCTCMAX AAMEHAE MMeII chafiaa OLIna Orpa-
HHUMeHa BCETO ARMIL 14 CUMHAOAAMM.

Ha3-3aTor0oY4T0 oA HOMCP i-110de OTBOAHTCA BCero 2 6aHT, MAKCHMAAL-
HOe ROAHYECTRO (I HADB B K&TAAOTE He MOTAC LpeskililaTe YHcAa 65 535.
Boace Toro, MHHHMYM TPH HOMepa B 3TOH TalAHlle pe2epBUPORAANCE
M MCINARZOBAAHCE AARL DITHCAHHA CAMOTO KATAAOTA M €70 POAHTEALCKOTO
KATAAOrE, & TAIOKe AAR 0DCZHAYeHHA YAAALHHOro daraa {3HaueHve D),
TeM CaMEIM COKpAaIas oOiese KoANYeCToo QAaRAOR B KATAaAOTAX,

Kaxanri thafia uMeeT CROMA COOCTREHHRLE i-node, B Hem COAe pXUATCR
BCA CAyReOHaa vabopManys o (Ppaiae, ero pajMepc, Ipasax A0CTYIIa
U T. . O0mas cTpykrypa i-node 1prseaeHa B rafia. 2.3.

IMoac di mode npeacTaBAseT coG0R HaGop GHTOBREIX NoAeH, OIpe-
ABASKIIMX 'TMIL 4 LpaRa AocTyIa K dadiay (puc. 2.11). Tun daiiaa 3apa-

Puc. 2.10. Mpu-
MED OpraHusa-
UMK kaTanora

TaGnuua 2.3, InemeH el CTRYKTYPLI i-hode

[Toar Pazrep, GaiTm Chmcaune
di_mode 2 Tun dafina ¥ IpaBa AOCTYIIa
di_nlinks 2 KoAHNYecTBD FeCTKHX CCHIAOK Ha aia
di_uwid 2 MasATHPHKATOR BASAGARIIA (halira
di_gid 2 MABHTHDHKATOD TPYTIITR BARASARITE
di_size 4 Pazmep thatiaa B HafiTax
di_addr 39 HMEACKCHBIN AIAOK C AARRCAMT DAOKOR MAMSTH
di_atime 4 BpeMa TOCASAHRTO AOCTYTIA ¥ haliry
di_mtime 4 Bpeaus mocraarel MosHPITKATIRKT hafaa
di_ctime 4 BpeMs TOCASATRTD HIMEHSHH HHASKCHOTO

ABCKpHITOpa
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read fwrite]exec| read | write | exec | read | write | exec

Tau | ern|sam Sticky User | User| User [ GroupiGroup|Group|Others Other;[Dthers

Pvc. 2.11. None di_mode

eTCA MepPBBIMH MeTHPEMA OUTAMIE H OMpeAeAdeT, ABAISTC paia pery-
AAPIEBIM, KaTaaoroM, daiaom 6AcuHOTO YCTPOHCTRA H T. A, OCTaALHEIE
HTh OTIDEARAFIOT IPABA ACCTYIIA K (hafAy MOABIOBATEASH CHCTEMET,
a TAKRC XPAHAT AAHHBIC O HAAHYHH HMAM OTCYTCTBHH YCTAHOBARHHBIX
CHEDHAABHEBIX llpdl:l.

OTa hafiaoBas CHCTEMA OTAH'MAETCH NPoCcTOToH. OAHAKO 3TQ CBOHM-
CTBO ADAAETCA O0OPATHCH CTOPOHOH OOpeacreHHEX TpOoOASM ¢ HaASHK-
HOCTRH), TTPOUEBUAHTEABHOCTREIC H (BYHRIHOHAABHOCTRIO, MCIoAL3OEE-
HHC KOCBCIIION 4ADPCCAUNM Ahd GAOROR IIAMATH NMPHBEAC K TOMY, UTC
B vaydae cOHoeB B 3rod GalAoBol crncTeMe IpOMEodAeT PA3pPVIIeHe
AAHHEIX HAM CTPYKTYPL (PalmAOBO#E cHCTCMEL. CYyMICCTBOIINILIM HCAQ-
CTATKOM BEITASAAT TAKOKE OTPAHHYCHI Ha MAKCHMAABHYIO AAMHY HMe-
HH dHAa H MAKCHMAABHOE KOATTEeCTBO (DalAOE B KATAAOTE,

B onepamnoHHLIX cHCTeMax ceMelicrea Linux ocuosnoi dafineBoi
CHCTEMON AQ IOCACAHETO RPEMeHHd ABAdAack ext2fs, OHa npuimaa Ha 2a-
MOITY DAfAOBCHE CHCTOME OICpaHoniol cucreMul Minix, koTopat uc-
HOABIOHAARCE B PDAHHHUX BERUHSX OUEPAKOHHWX cucTew Linux., OHa
BELAE OUeHE IOX0XKA Ha (ANAOBYIO CHoTeMy s51s B K 1990-m ropan yoTa-
PeAA, TAK KaK HAdYaAH CKa3BIBATHCH OTPAHMUYEHHS e 16-Onrnoi apxn-
TexTypel. [TosTOMY cHauaAd OBIA2 paspaboTaHa pacitHpeHHan dafio-
Bas cucTeMa extfs, a BcrOpe 3a Hel ToCAeAOBAAd H ext2fs,

Qainoeasd cvcTema extfs pacmmpHAa OTPaHMIRHHS HA DasMep
thaiira A0 2 I'GailiT H YBEAHYHAA AAHITY EMeHH (bafina A0 253 CHMBOAOB,
Kpome 1oro, B 3rof (haitaoBoi cHeTeMe GRIAH PEAAW3OBEHK HEROTOPHE
3AeMEHTH cTaHAapra POSIX. B ocHOBe K¢ CROSH 0Ol OUCIE TIOXOJEA
Ha KAaccHYecKyo dalaAoByIo cHCreMy 8305,

PazeuTHeM 3TOH (pafir0BOH CHCTEMEL Ohiaa ext3fs. QcHOBHEIM QTAL-
yReM ee OT HpeplllecTBeHHHIE! OBLAL NOAAEPAKA MEXAHH3MA KYPHA-
AHFPURAHEA,

ARypraaupoparile — OPONECT 3aTMHCH HEKOTOPDEIX CAYKeOHEIX AAH-
HBEIX B CREIHAALURHA dafia KypHAA), NO3B0ASIIOIHX TPON3BECTH BOC-
CTAHOHRARHHE CTPYRTYPHE (PaffA0BOT CHCTEMEL HAH A@Ke €2 AAHHEIX
b cAyYac nOIMHKIICBRCHH cB0s. B GOABIIMHCTEC CBOSM COBpPEMEHNHBIE
thd AAOEBIE CMCTEME SRASHOTCH YPHAAWDYEMbI MU H ODeCTIRUHBAIOT AQ-
CTATOUHO BLICOKYIO HAACHKHOCTL XPAHCIIHT AQINLIX,

CyllecTeyeT TPH BUAA XKypHaauposanus: 1} wrileback, npw koro-
POM COXPAHALTCA TOABKCQ HH(bopyauia 08 H3MeHeHHAX B CTPYKType
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(halAOBOH CHCTEMEL, 1IPHYEM 3aNHCE B JXYPHaA HE CHHXPOHH3MPOBAHA
€ 3amHCBID AAHHEIX: 2) ordered, koTopoe moxoske Ha writeback, Ho 2a-
IIHCBH B JKYPHAA NMPOHCXOAMT 3aBEAOMO [IOCAL TOTO, KAK IPOUCKOAAT HI-
wmeneHns B danae; 3) journal, npu KOTOPOM coxpaHderca HHpopManns
IIC TOALEC 08 H3IMEHeIHAX B CTPYKType (alaoBOH CHCTEMEI, HO H o6
W3MEHEHUMH AdHHBIX. {TaMEIM HAAEKRBIM H CAMEDM MEAAEHHKIM BHAOM
SKYPHAAHPOBAHNUA ABAACTCE journal, a HauMeHee HAALKHEM H CAMEIM
GRICTpRIM — wTiteback.

QPafaoBas cucTeMa exi3fs IOAABDIRMBAAL BCe 3TH BHAKL KYDHAAH-
POBALISA H 90ATAACH OUACC NAACKIOH, weM oxt2fs. Ho ee cywmecTnen-
HRIM HEADCTATEOM Oinad G0Aee Huakas ckopoors pabora, yem y ext2(s.

A penienna npodaeM CO CROPOCTEID PAGOTE hallA0BON CHCTEMEL,
d TAaKOKE AAR VAyUilieHua ApPYTUX napameTpol Oblaa paipaboraHa daii-
ACBAS cHcTeMa extdfs. JTa (afiroBas CHCTeMA TAKRe SABASSTCH Kyp-
HAAHDYEMOH, KpOME TOTO, OHA MOAASPIKHBAST CYMCCTBEHHO GOoABIIME
no pasMepy pazaersl. K TOMYy JEe B Hee BKAIOUEHE MOAAPIRKA SKCTeH-
TOB, T. €. BOIMOFKHOCTE BHIACAATL IIAMATL AAA (DARAOB [1C TOARKO IOOAOU-
HO IMKCHPOUBAHHOUG PASMEDd, HO BhIASAATE CPasy DOABLIVIO D0ADUTE
naMATH, 0OBeAMIBIFONYIO HeCKOALKD SAQOKOB, AAfl OMHCAHHA KOTOPOH
HOCUOARIYETCH OAUH-CAHHCTREHHRI AecKpuUnTop. AaHHag dhaiiroBad
CHCTEeMAa TO3BOARAA CO3AARATE B cHCTeMe Goaee 32 00 mopAKaTAAOIOE,
uTO GBIAOC OAHHM M3 OTPAaHMIeHWH B halAoBOH cHCTeme ext3fs m Gonee
PaHHUX.

2.5.2. MpuHuune opraHusauuy hannosbix
cuctem Windows

OaHol H3 cTAPCHIMX H NONYAIPHCHILMX (halAOBLIX CHCTCM 4BAL-
eres FAT. PaxpaGoranHas MEHAMAABHO AAA OLUSPAUMOHHOIN CHCTEMBbL
MS DOS, paHmast Gaiiaopas CHCTEMA TOAYTHA INHPOKOS pacpocTpa-
HeHWe GAaropaps npocrore, 6ricrpere 1 3heKTHBHOCTH.

AanHasg (paiaoBasg CTPYKTYDA MMEAd OMeHE MPOCTYHY CTPYKTYRY
(puc. 2.12). B HagaAe pacoaardnaca Jarpy30uHEI COKTOR, 3aTeM — ABE
TabAnOE pazMelnerud dafirok {File Allocalion Table — FAT, xotoprie
W AAAH HA3BAHHC (hakAOBCOH cHCTeMC, TIPHYCM BTopas FAT smaderca
MOAHOR KOIHER 1epBOi U XPaHKTCA HA CAyYall ee TOBpeXAeHMs ), kap-
1I¢BOH KATAAOT ¥ (PAKAEL

Aonoannk- Kopaerait
BGIEXETOSHM ml@%%anm TeasHWe | FAT#1 | FAT#2|  #aT0AOT | Aduuilie
P © CeKTODH (FAT12/16)

Puc. 2.12. CrpykTypa thainosod cueremel FAT
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Bee AMcrOBOC OpOCTPAHCTBO B oTOH haRioBol cnucTeMe pasbuBa-
ercsl Ha Kaacrepsl, a 1a0Anilk FAT coasppsraT caysxedHBIe JUefkH AAd
KaUKAOro Kaacrepa. HMudopMmanua o daiac opescTaeAger coboid cnu-
cok, Ecan Auelika cOOTBETCTRYET IOCABAHEM Y KAGCTEDY K (haliae, TO OHA
coaepkiT 3HaYeHWe FFFE HeucmoAb3yeMrle KAACTEPEI NOMeEteHL
000, a yaaaenuuie — FFF?. [Tpu yagaeHnu paling ACARETCA TOABKO 3a-
NHCH B KATAADIE, 8 USITOUKd KASCTEDOR HE PA3PYIHAeTrs. JTo NO2BOATET
AOCTATOUHO IIPOCTO BOCCTANABAHBATL (DafARL, €CAH 1I¢ GplAa HApYIOSHA
HEAOCTHOCTh L8 OYKH 3Y8EK R Tabau e,

Dr1a daliaobast CHCTeMa 00ASAAeT Xopomel YCTOHIYMBOCTLEG. Adnl-
He¢ o (hafrax i cBOGOAHBIX KAACTRDAX XPAHUTCS B OAHDH TabAuLe, 110-
ATOMY 2AMUCH DAfAd, OBLITHD BHIHOAHIIONIAACH B ABE OIlepalnu, B FAT
BLIIGAHSCTCE B OAHO ACHCTBHE,

Qatiaorag cacrems FAT mepeXuaa HECKOALKO CNEPALHOHHEIX CH-
CTeM K HECKOALK( HHEapHanui, B IacToALIee BPeMA CYIIIeCTBYeT YTkl
pe Bepcuu FAT: FAT12, FAT16, FAT32 n exFAT. A0 HACTOAINErD BpeMe-
HH 3TOT opMAT QAaRAOBOH CHCTEM Bl AKTHBIIO HCIOARIVCTCS, OCODLIII0
AAT IEPEHOCHMEIX HOCHTEAEH AJHHBIR, TAKMX KdK (hAZI-HAKOTHTEAN.

DavaoBag cucrema NTES Oniaa pazpaboTaHa pHpmoil Microsoft
B Havaac 18990-x roacs. AaHHad CHCTEMA BO MHOIOM ABASAGCE 11UTOMEDM
thaiaonoR cucreMil HPFS, KOTOpas HCIOABIOBAAACH B HOBATOPCROM AR
CBOTO BPeMeHH OIIePalHoHHoH cucTeMe OS/2. STa oncpaHorHad CH-
creMa paspadarteiearach coBMeCTHO dupmanu Microseflt u IBM. Ho aa-
rem thiupva Microsoft perDiAd IPOARKTATE CROK COBCTBEHHYIO ONeDAIH-
OIIHYIO CHCTeMY Windows U hia ocHoBe paspaboTok (PaAHAOBOH CHCTEMEI
HPFS aas Hee Okaa CIPOEKRTUDOBAHA HORAA halAOBAA CHCTEMA.

Pamuue pepcun Windows, ocHopaHIEC ITa gapax Windows 3.ux
¥ Windows 9x, noasep®uBasn pabory TOARKD ¢ (haAAORBIMH CHCTEMA-
MH FAT. XoTa cvizecTByeT MHOMKECTRO MoaduKannit FAT W ux oTAuua-
€T BEICOKAA CKOPOCTL PAGOTH C GOABIIHM KOAHYECTBOM GTHOCHMTEABHO
ReDOABWWY PAHAOB, RCE OHH YCTYTIAIOT (DARACBEIM CHCTEMAM, HCIIOAL-
ayeMLiv B UNIX/Linux-cucremax.

OcHiBHRE 1TDOBABMKL, CRA3EHHRE ¢ (PAAAOBLIMH CHCTEMAMH C2-
mMercTBa FAT, coCTOAT B CASAYIOLIEM:
® daHroBhe cucTeMal FAT upeaBhiuaidvo noppepxRedsl dparmenta-

MM AAHHERX, CHUAAIOIIEH 0bITVIO HPOH3ROAHTEALHOCTE (DAHAGBOH

CHCTCMEL,

N TeDEDACKOAYIOT AMCKOROS IPOCTRAHCTBO AAS AQCTATOUHO SOALIINX
oBLCMOB AQTHYSCKHX PA3ACAORE;

 He IOANEDKHBEHINT MEXAHH3MBI ROCCTAROBAGHYA OT OIINGOX, 0SB0~
ASIOLHC BOCCTANIABAMBATS PaboTOCIOC0OHOCTE PafiACBOH CUCTEME]
B CAYYAE BOIHMKHOBEHHH CHOSB MAH BEE3ATTHOR N8DE3arpyakH;
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g 777

B He uMeiOT NoAAeKKH POSIX, 9T0 NpenarcrBoRan0 HCNOALIOBAHHIO
OIIEPATMOHHEETX CHCTEM Windows R piae OPranM3aniil i KoMIanui;

M IIC WMCHOT CPCACTE DA3ASACIIHS AQHHEIX MEXAY IOAL3IOBATCAMMM
4 CPEACTE YIPABABHHUSA IIPABAMH AOCTYTIA.
dainorad cucreMa NTFS paspafaTeEaracs ¢ yHeTOM TPHCYLHX

tpaHAOBEM cucTeMaM FAT HepocTaTkoB, OCHOBHEIE CROHCTBaE, IPHCY-

iHe AAHHOW GaHAOROH CHCTEOME, CABAYIONIIHE!

¥ HAAEKIIOCTE H BOCCTalaBAMBaeMOCThL. NTFS cnpoeKTHpORaHa Ta-
RUM ofipasoM, 4TO OTEPALME RROAASBRIBOAA [IPEACTABAHIOT OGO
TPAIIAKIHH. JTH TPaHIAKIIMH HEACAME, T. &, TpedyeMas olepariis
AKQ0 3aPeplIaeT s NOAHOCTRI), AHOO HE BEIIOAHAETCE BOCOLIE. JTO
MO3EOARST BesBoAezKe RO CORSPINATH OUSPaIHH OTKATE COCTDAH NS
HafronoH CHCTEMH B caydae clos;

® (e300aCHOCTR M KOHTROABR AUCTYLE K AdHHeiM, Qalirosag cuerema
NTES Tpakryet hafiakl 1 KATAAOTH KAK 3AMTHIeHHEe OO BEKTH B CO-
OTBEICTBHH ¢ 0fweH apxuTekTypod SesomacHocTH Windows., 310
TO3BOASET OTPAHMIHBATE AOCTVIL K AAHHRIM CIIPEASALHHEIM TIOARIO-
BATEAAM A MPYHaM MOALIOBATEARTH;

® 30¢ERTHBHOE PACIIPEARACHEE AMCKOBMIT NpoCTpaHCTRA. Dajiaoras
cHcreMa NTES moape s HBacT HCABIA PAA MEXATIMIMOR YHPABACIIBNA
AMCKOBLIM [IDOCTRAHCIBOM, THKHX KaK IOAAED K KA CIKATHA KaTdad-
TOB M AHCKOB, NIQAASPAKA paGoTH ¢ pajpeXeHHEMHN (hafaamu, Ha-
AMume CNeluaAM3HpoEaHHOre APl ana pedparsMeHTai AAHHEIX;

m nopaepxxa POSIK, JKeCTKHX CCEIADK, AAMEHBIX HMEH, T poBaENA
AQHHEIX, MMOAARDIKKE padoTHl C ACTHUCCKMMM TOMAMH PaszMepoM
6oannre 4 T'GaiT.

Qaiironaa cucteMa NTEFS COACPARHT HECKOALKQ CHCTCMHEIX 0DAA-
CTel K oDAACTER XpaHeHH AaHHmX. O0mMan crpykrypa qaironon cd-
cremul NTTS noKasana Ha pHc. 2,13,

Oanolt B3 CCHOBHBIX cHCTeMHEEX o0aacTel Apaactca oBaacts Master
File Table {MFT). AaHHaA 00AaCTE COARPKUT HHEGOpMaIIHK 060 BCex
dalinax B cucTeMe, BRAIOSAA M camy MFET. Koraa cospactca HOBWH
thaia HAM KAKOR-AHO0 dala YAAARCTCA M3 CHCTEMBI, TO COUTBETCTBYHO-
wiHe MIMCIICHNT TPOHIROAITCA H B MET,

[Meperie 16 2auuceid B Tabaune MET 3ape3cpDHpPUBAHB AN Xparte-
I HEQOPMATME 0 CAYxelHRx pafirax. Tlepeas 3amoHch B Tabiauie

Kowkd
3arpy3souHei M%iCITEP Pesxepn [Cncremunie | O0LMHEe | mepekx | O0biunbie
CEETOp 2 MFET dhafian datiant | 16 sanucen | Padau

Takle

Puc. 2.13. CrpycTypa thannoson cuctema NTES
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npealaladeHa Aad XpaHeliusa niacropmanuu o camoit MFT. Bropas 3a-
MTHCE COARDPKUT HH(POPMALH 0 0 KOAKHY Tabauie MFT. Ota kotiHdg obb-
HO IAXOAMTCS B COPEAHHE AHCKA M HCITOALIYETCH AAA BOCCTAHQBACHHA
ocHosHOH MFT, ecAM Ta uRaaarach LioBpemaeHa. TpeTed 3a0UChH B 1d-
6anile MET npeacTapageT CODOH CHCTEMHELN SKYPHAA, HCIOABIYVEMEIA
AAS BOCCT@HOBACHHA haHAOB, 3anucH ¢ 4 1o 16 XpalaT HHdOoDMallKG
O NPOUHX CAYKeBHRIX (hatiAax, a sauncy 17 B pgAee MCTTOABIYKITCH AAA
XpaneHus ASHIHRX 00 OOLIYHEX (hbadardx.

K cayxeOHMM daHAdM OTHOCATCH U TaK HA3hIBAeMbie (halan merd-
AAHHBX, PafiAt] METAAAHHEBIY ABTOMATHYRCKY CO3AANTCA [IDH hopMa-
THpOBAHHH haHAOBOH cucTeMbl. OCHOBHEIE (pafiAEl MeTAAAHHEIX B HX
OMHCaHWE IpHBeAeHtl B TabOa, 2.4,

CAHOH H3 HNTePCCHEIX 0CoOcHHOCTeH dalitrosoll cucreMu NTES
HHASETCA ITOAARIPKRA TIOTOROR AdHHEX B (hafaax. TTpuuem ¢ (pakiaoM
MOKeT SEITL aCCOOUUMPODEH HC OAMI NTOTOK AAITHLIX, & IICCKOALKO. ITO
IIO3IBOAAET HE TOARKD X[PaHWUTE 8 lbﬂ.l:{.’\t’, OCHORHBIE AdHHRIE, HO 14 [IPHIIHA-
CHIBATH AOTIOAHUTEABHEIC pAdHHLIE B aALTEPHATHBHEIE IOTOKH ABHHEIX,

Tabfnuua 2.4. Mannk metagauHuix NTFS

Dafia
Onucarne
MeTAMAHHLIX

$MFET TpeacrasadeTt Master File Table

$MFETmice Kouwuy nepeeix 16 sauuce® MFET, pacnioAoKeHHas B CEDEAH-
He AUCKA

$LagFile CucreMHEI AypHaa ¢aifACBRIX omepamii AT BOCCTATIOR-
A€HHA QAiADBON CHUTEMEL

$vuluime A@HHBIE U TOME AUHHELX — METKd, Bepend Gafiacsoi cHore-
M HT. A

$AnrDat CHHcOK CTaHAAPTHME aTpéiyToE halinon

$. KopHeBoH xaTaror

$Bitmap Kapra cEoSopHOTO MerTa B TOME

$Boot 3arpy20THELT C8KTOD

$Quota Daiis, xpaHAIIE AAHERIS 06 OrPAHUYSHUAX HA AUCKOROR
OPOCTPAIICTED AAA IOALIDBATEACH

$Upcase TabAMNa COOTBETCTRI 3ATAABIILIX H IPONHCHBIX CHMBOAOR
B MMeHdX diafaoe. CBa3ads ¢ ToasepskEKei Unicode B une-
uax daiaes
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Hamnpumep nHdopManun 0f apTope ¢aiaa, Mpapax Ha KONMUPOBaHHe
W 1. A. KakABIH TOTOGK, CEA3aHHBIE ¢ aiAOM, MOMET BRITh OTKPEIT Hes4a-
BHCHMO. [ TpH 3TOM BCe IOTOKH, CBA3aHHLIE C OAHHMM W TeM e hafAaon,
UMEIOT CAHH M T¢ XKe ATPHOYTHI.

B KauscTEe IPAMEpd HOIOABIOBAHKA NLOTUKOR MOMKHO PACCMOTPETh
CASAVEOLME AMCTHHL:

C:\recho data » data.txt

C:\»echo datal > data.txt:istreaml
C:\>acho data? » data.tx-:stream?2
C:\r»more < data.txt

data

Ci\rPmore < cata.txt:streaml

datal

CihFmore < date.txtistrean?

dataz

BuaHO, 4TO, XOTH OCHOBHOH NOTOK AAHHEIX dhaiiaa data.txt copepsruT
BRYI[M conbieHne data, ABa aALTEepHATUBHEIX IIOTOKA AQHHHIX COAED-
3XAT CBOH COOCTBeHHEIS AaHHEe. Ho B hafAOROH CHCTEME BCe 3TH M0-
TOKH GVAYT IPEACTABAATE COOOH OAMH-CAHUCTBEEHHI (hafia,

APBTOMATHUECKOE CEaTHe (DAaTIADE, KATAARFOR W OTABARHLIX TOYMOE
TAKIKEe ABAASTCH OTAHYHMTCARLHOH OCco0enHOCTLIO afinoBOE CHCTEME]
NTFS. Ckarrie (haliabl MOTYT HEMEANTHCE/ UHTATRCA AKOBIMKM TPHAG-
et Windows Tak, Xax ¢cAH 611 oHH He OLIAH CFKATEH], T. C. CKATHE
H PACNaKOBKa hafiADB DCYDIRCTBAANITCA B MACIITAOE peaAbHOIO Bpeie-
HHu. Ho nipu 3TOM caepyeT OTMETHTE, YTO NpoLect paCoTh CO CRATEIMU
thafiaan, KATAAOTaMH H TOMaMH OOBIYHO 3dHHMaeT OOABIIE BpeMEHH,
TeM ¢ HeCSKATEIMH,

TarsKe cCACAYET YIOMAIIYTE H CIUE OAKI MCXATIIM, TOAACDICKA KOTO-
poTo BEIAA BHRADEHA R (hafiaoBeit cucreme NTFS, — pafiory © KecTKIvy
CCHAKAMH, AQIIILIH MEXAHHIM BHEADCII KAF. 4aCTE O0MIEr0 MCXAHHIMa
HoAASREH cranaapra POSIX 0 nossoaseT co3paBarhk pasHue diaiine,
CCLIAAIOMHECS Ha OAHY K TC JKe Aanutle. [IPH ATOM C3MH AAHHELE HE AY-
BAMpPYIOTCH, YTO HOZBOASET 3KOHOMHTE AHCKOBOE [POCTPaHCTBO. T1pH
YAAACHHH OAHOM H2 SKeCTKHX CCRAOK HE TTPOUCXOART VAAARHHSA CAVIIX
AQHHBIX. TTOAHOCTEIO FRC AJHHBIC YAGAAIOTCH TOABKO B TOM CAY9as, CCAH
YAAAROTCH TIOCASAHAR KECTKAR CChAKA, CAAIAHHAH C HUMH.

AAd COZARNNS JKCCTFKHX CCEIAOK B Windows MOMHO HCIIOAB3OBATL
komaray fsutil ¢ napamerpavm hardlink creale. AaHsag KOMaHAR TIOZRG-
ASICT COJAABATL XKECTEYH0 CCLIAKY AAA CYIHeCTBYIOWero haiaa.

Cthwun dopMar BRI3OBa AAHHONA KOMAHARL AAA CO3ARHHN MKEeCTRON
CCEIAKH BHEITASAHUT CACAVIONIUM 00pazoM:
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fsuiil hardlink creaie uMs_ MecTKOH_CORIAKHA UM _CYMECTBYKOIIE-

ro_dafina

B neaom NTFS npeacTaBager cob0H 0AHY M3 MOWHEBIX U HAABKHBIX
dhafaoshY CUCTEM, OOABAAIOIIYIO OEALRIM DPIAOM CBOWCTB, KOTOpHE
VIPOLIAIOT M MOBLINAIOT HAASHKHOCTE 00paboTKE M XpaHEeHHSA AAH-
HBEIX HA AMCKOBRIX HAKONWTEARX. M R TOCACAVIOWWY OlepAITHOHHEEIX
CHCTeMaX Kopuopalus Microsoft e cobupaerca oTKa3WBATECA OT HC-
TIOAB3OBAHHA 3TOM aBaoBoi vuceTemsl. PaszpabaThranMas GaiAOBas
cucreMa Winl'S, npepHa’HaueHHAA AA HCNOALIOBAHHMA B OVAVINHX
Windows-cHcreMax, He OVAET ABAATBCA camMocToareAbHoH. Ona Oyaer
MPEACTARAATE CODOW DeAITIHOHEYI0 BA3Y AAHHEIX, KOTOPas BBEICTYIIAST
D KAYSCTDC HaACTPOHKY aa (pafiaonol cHeTeMoii NTFS,

n -

Noo kD

KOHTPONLHLIE BONPOCH!

Kakue 0CHOBHEIE dyHKUWM BLINONHAET hainnoBana cucrema’?

B 4em DCHOBHDE PaanuyWe f1I0rMMECKDN ¥ (IM3MHECKOR CTPYKTYD
JBHHEIX HA HOCUTENE?

Kakosa cTpykTypa pavHex NTFS?

YTo Takoe poAMTENLCKMA KaTanor?

HTo TEKDE TEKYLWWA KaTanor?

Hem pazanvyamaTea aGConTHOE M ATHOCHUTENLHEE MMEHa thaana?
Kakue chyHKLMA ONepauuoHHOR CUCTEMEI CBECNEHUBAIIT BIUMO-
CBA3b MPUKNEOHON NPOrpaMMb! W IM3VHECKOW OPraH3auvy OaHHLBIX
HB HOCWTENAX?

Moxet nv oTHocuTenbHoe MR thahng Beims ANWHHEE BECONKOTHO-
ro?



Fnaea 3

YMNPABNEHWME NAMATHIO
B ONEPAUWNOHHbLIX CUCTEMAX

OBLUVE NOHATUA

IMaMATE, YaLe Ha3BIBAEMas OMePATHBHOMH NaMAThIO, ABAASTCS OAHNEM
U3 BASKHEHIIHX PecYPCOR AFOBOH BENKHCAHTEABHOH cHCTeMEL [TosToMy
HOACHCTEMA VIIPABASHHA NMAMATLIO ABAASTCA DAKIICHINeH (PVHRITHEH
ONEPANMOHHOH CHETEMBI, AN TOID TTOOBI HOOIPAMME MOTAK GhTh Bhl-
TIOATICIILI ITPOTICCCOPOM BLINHCAHTEALIION CHCTEME], IICOOX0ANMO, YTO-
OBl MCIIOAHHEMBIH KDA 11POrPAMMBL OhlA 3arpy?eH B OCHOBHYH) LAMHTh.

HMcropuaecksl CKOpOCTeE 00paGoTKH AAHHEIX B OCHOBHO NaMsATH
CyuLecreeHHO GRICTPEE CROPOCTH 00padoTr AQHHEIX Ha BHEIHHX HO-
CHTEATX, HA ROTOPHKIX 00OBIUHO XPaHATCA TporpaMmul. T1o3ToMy npu
pazpafoTre ONepalUOHHON CHCTeMBl CTAPAKTCH OOTHMH3WPORATE
HPOUECT 3aTPY3KH M BBIIOAHEHHSA IpOrpaMM TakHM 0GpasoM, 4To0k
KKAQMY BEITIOAHSOIEMYCHE Oporieccy ORIAC BHASAERHO AQCTATOYHOR
KOAHMYECTBO OCHOBHOH HAMSATH. JTO MO3BOAJIET, BO-TIEPBLIX, YCKOPHTD
BHIIIOAHEHHE TEKYILErc HPOLectd M, BO-RTUPHX, He 3dMEAATTE paboTy
OCTAALHEX [TPOLECCOR U MOACHCTCM ONEPArOINION CHCTCMLIL.

]_[poﬁnemm ROFHHAEKAHIT TOUAG, EOTAA (MIS[MILMOHHOA CHOTEMA AA N -
118 PACNPCACAUTE OrPAHMYEHHEN 00LeM OIEPATUBHOM ITaMSITH MelAy
HECKOABKMMH 3aaavami (mpoleccami). [IpH 5TOM KRARLE ITOAVYAET
TOALKO TAaKV}) UACTE, KOTOPas ACCTAaTOUHA AAH BHIHOAHEHHS TEKYIHX
BbiYHCAEHIH, HO MeHBLIE Beelt NaMaTH, Heo0XoARMOi aan paGaTh Ipo-
rpaMMEI. Toraa HeaKTHBHAA 4acTh 385390 HAXOAWTCH BO BHEHIHEH Ha-
MATH H TOAKAYHBaeTc s OTTYAA OO0 Mepe HeoOX0AMMOCTH.

Orcopa CASAYIOT OCHOBHBIE LEAW, KOTOPHIX HeoOXOANMO ADCTUY kL
npe paspadoTKS NOACHCTCME! YIIPABACIIHA NAMATLID B OOCPANUOHEOH
CHCTEME:

1} COKPATIITR BPEMA AOCTYNA K OCHOBHOH HAMYATH;

2) YBeAMMHTE pa3dMOp ACCTYIEOHR IponeccaM 0CHOBIION NaMATH,;

3) yreAnuuTh HPHeRIHEROCTE AOCTY A IPONECCOH K OCHOBHOMG Na-
MSTTH.
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OCHOBHEIE 23A34H, KOTOPHIE pellaeT NoACHCTeMa YIIpaBACHHS IIa-
MATBIO, CACAYIOIHE:

1) BRACAATE MPONRCCAM OCHORHAVEO MAMSATE;

2} 0TOGPAXKATE aAPCCIIOe IIPOCTPAHCTEO IPOllecca Ha BLIACACHHVIO
08AACTb CCHOBHOH ITAMATH;

3) MEHHMH3UPORATE BPeMI AOCTYTIA AQHIILIM, HCTIOARAYS AOCTYITHHA
0GbeM OCHOBHOH TI&MATH.

AAA penIeHnd 3TUX 34734 B YCAOBUAX, KOrAd IPOMCXOAUT AMHAMHK-
4HOCKOC BRIASAEHUE IIAMATH, MEHCAKED IAMATH ACAKEH NIOAAEDKHBATH
CITHCOK BeexX OANKOR TTAMETH, KO'I‘(I[)HE MOI"YT DRITH RRIAEACHEL ]'lpnue(:-
CcaM. DTOT CIIHCOK MOMOT HOAASDHUDATLCH ¢ TOMOINLIO IPAKTUISCKE
AKODON CTPYKIYPSBl AAHHBIX, HMEHIIHX B OCHOBE CHBHAAHHKIE C11IMCOK.
B caMoM TpOCTOM cAYYAe TaKas CTPYRITVPA MOEeT [PeACTABAATE COG0HR
CIIHCOK AGCKPHOTOPOB GAOKOB NAMATH, [A€ KKABIE ABCKPMIUTOD CO-
ASPIRUT YKA3ATEAL HA COOTBETCTEYIOHIHA GAOK MAMATH M ero pasMep.
Menepxep maMATH MOAASPIRHEBAET LEAOCTHOCTE AGHHOH CTDYKTYPHI
H RCTABAMPT R CITMOOYE HAR ‘_\-’Aﬁh}lﬁ'l' W3 HelC 3APMEHTR R DHPEAEJ\EHH{)\T
NOpPAAKRE, B COOTECTCTRMHM C NPHHATOH cTpaTertiel yIIpaBACHHS 1aM4-
ThH). CYILECTRYET HRCKDABKQ CrDaTEIHA DACIIPEABARHUYH NAMATH MeXK-
AV NpoUeccaMy, KOHKYPUPYIOIIHMH MesRAY coGOH 3a MpaBo BaapeTh He-
KOTOPBIM OGheMOM TaMATH:

1] pacupeasAcHHe HA OCHOBE CTPATErHH «HAMUOOASe NMOAXOASUTUH
YIACTOK»,

2) pacupepeAsH2 HA DCHOBe CTPATETHH ¢HAWMEHe? IOANOARNIMI
YYIaCTOK?,

3) pacnpeaRAeHME HE OCHORE CIPATETHH 4IIEPBRIA DAXOASILIFA yya-
CTOK»,

4) pacnpeagaeHHE Ha OCHOBE CTPATEMMH «CAGAYVIOIUH HOAKOAALTHE
YIACTOK,

ITpu MCIOABZIOBAHHHA MEPBOH CTRATETHH MelEAKep BBIASATST Npa-
Teccy WAHMEeHBITHA AOCTYUHER HroK CBOGOAHOW TAMSTH, NpeBhLIIIa-
IOUMH 10 hasvepy TpedyeMbuiit 00LeM, AaHHas CTPaTCruAa TpedyeT AC-
CTATOLHO 3@TRATHON OIEPANWH HPOCMOTPA BCENO TTITHCKAE CBOOOAHKIX
BA0KOE TIAMATH AAA ITOUCKA GAUKA, IOAXOAAIICTO IO PA3MCPY, PeltleHd-
M MOIKET CAYKHATE COPTHROBKA CITMCKA HIAOKOE IAMATH LIO PAIMEDY.

CywmecteyeT GoAee BAUKHag Ipo0AeMa, CBA2AHHAS ¢ METOAOM BHI-
ABACHHA NMaMATH MO NPHHIHNY HaHGoAbIIero noactus. ITpH HCNOAB-
30BAHWH ARHHOH CTPaTerHH BO3HWKAST MHOMECTED MEAKTX obaacTel
HaMATH, KOTOPBIC CAHIIKOM MAaALl AAd HCIIOABIOBAITHA H OCTAKOTCA 11C-
ABAGACTROBIHHEIMY, DTa CHTYALIWT HA3LIBAETCH (hparMedTanpen 1a-
MSITH W BCACT K. HCONPaBAAHILIM NOTCPSM 3TOTO pecypea. IlpobaeMa
dparMeRTal My IIaMATH LLPHCYINA BCEM ME10AAM VIIPDABASH WS IAMATBIO,
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HO B HAUGOABILIEH CTRIIeHH NPOARASIETCS HMeHHO B CTPATEIHH «HAHGO-
ASE TIOAXOAAIIMH YIaCTOK M,

AAg Tore uytobel usfiexaTth GiparMesTalle, MOXKHO BRIAEGASITE O0AL-
i o0LeM DaMATH, YeM lanpamusaeTcsa. Hanpuvep, MOXHD BHIDAB-
HUEBAThE PAZMER KaXKAQTO JanpalnppaeMoro GAOKA Ha OUPeASACHHYIO
BEAHUHHY (OOBIYHO KPATHVIO CTEIeHH ABCHKM) H BHIAPASITE GOABIINHA
ufrbeM namsard. [Tpu atoM npobaeMa dparMeHTalMY IAMATH He pella-
eTCA, ABHHBIH [IOANOA IOIROARET AHINE CKPBITh (PparMedTal,

Kax HH CTpaHHO, yMeHBIIHTE (DparMeHTAOHEKY HAMATH INO3BOATET
CTDATErHA ¢«HAHMEHEE NOAXOAAME yuacTaks. CyTh AQHHOTO MeToAd
COCTOMT B 'TOM, ITO BCOTAA HILATCA CAMEIR SOARITON CRBOOOAHKIIE YIACTOK
NAMSTH H HMEHHO OH BRIABASETCH AMA HCIIOAB30OBaHUA. OCHOBHAS BARA
TAKGH CTpaTeTdHH 2aKAIQUAETCA B CAeAyIolleM. OBpajyiouiecs Hemc-
NOAb3yeMEle 0OAACTH TIAMATH, IPHBOAAIIHE B [IEPBOM CAYYae K ¢par-
MeHTAIMH, HMEIOT BOALITHA pasMep, YeM IPH HCIIOABIOBAHHMW NEpPBOH
crparerui. Ecal B cAvyae CTPpaTerHy «HAHGOOASS NOAXOASLIH YIACTOK
oBpasyIIHecs YHaCTKH TaMSTH («ABPE®) UMEHT CAHIIKOM MaAbiH
paaMep AAT NOBTOPHOTID HCTIOAL3OBAHHS H BHISLIBAIOT YPATMEHTALHIO
NaMATH, TO «ARPER 3, 00PA3YICIHECH IPU UCIIOARZORAHHH BTODOTO [IGA-
X0OAZ, MOTYT HCTIOAL3OBATBECS MPH MOCASAVIOIHX 38IIPOCAX Ha BEIAGAL-
HUE NaMATH, TEM CaMEIM YMEHBLIAA BO3MOKHYIO (DPAarMeHTAITHID,

[TpH MCNOARZORAHHK CTPATETHH «TTEPBHE HOAXOASLIHN Y9dCTOK®
MCIICAKCP NAMATH CKAHHPYET CIACCK CBOOOAHHX DAOKCOB B HMOUCKE
IlepRO Y BADKA, ToAXOAMIETO [T pasMepy. HecMoTpa Ha cBOIO IpoOCTO-
TY TaKOH aATOPHTM BEIGOPA CBOGOAHEIX GAOKCB E CpeAHeM [IUKA3kIBAET
cefd Ayywe, 4yeM cTparerds «HauGoace TOAXOAALIRH YHACTOK», TAK Kak
{IpH eI'0 UCTIOAR30BAHEH MeHBIIe (hparMeHTHDYETCT TaM A h. OUHORHAA
npobaeMa AAHHOHM CTpaTernu COCTOHT B TOM, YTO DOALINAI YaCTL «ALI-
POE? NaMATH ROATIEHTRHRYETCA H OOARCTH HAYAAGD CHHUKEA CBOG()AHJ:LK
QAQKOR, 3aCTABASIST MCHOAKSD NAMSITH ¢ TeYeHUEM BPeMeHH NpocMa-
TPHRATH CNHCOK CBOOOAHEIX BAOKOB BCe AAABIIE H AAABIIE OT HAYdAAd
CITHCXKA.

Aan pellleHHAA ocHOBHOH NpoGAeMBI CTPATETHH «IePBLIA IOAXOAT-
LW YY9ACTOK» UCIHOABIYETCH CTPaTerHfA #CABAYIOUHEA TMOAXOAAITHIL
VYacTOK», AAf TOrO YTOOH HCKAKCMHTL NPOGACMY KOHLENTPanuHu He-
GOABIIITX [l)pi:ll'MEHTUB TMAMATA H Hadaae CTIdCcka, M(IIII]ABSYE’l‘CH KiAkIE-
noH CITHCOK CBOOOATILIX GAOKOB, I1pu 2TOM AAA BLIDODA BAORGE TIAMATH
HCIOARZYRTCH CTPaTerus «IePBHE NOAXOAANIHE yIaCToOK”, HO KOKALLA
pa3 nocac BuIGopa GAOKa FOAOBA CIIHCKA HATHHART YKA3HIBATE HA 3A€-
MEHT B CUHCKe, CAepAyIOIIHE 3a BeIOpaHHbIM. TIpH 3TOM dhparMeHTH
Goree-MeHee PABHOMPDHO PACIIPEASAAIOTCH 110 BCEMY CITACKY CBOOOA-
HEIX GAOKOB.
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Kak 61 nu OpLA XUTPOYVMEH 3ATOPHTM BHIGOPA CBOOOAHEIX DAOKOB
TIAMATH, HEROIMOKHO NpHAYMATE ilﬁCOAH)THYlO CTPATerH K, KOTOPOR 11
0BLCTIAMHBAAR TTOAHOS GTCYTCTBHE PPArMEHTAUHM HAMATH, Pavo nAn
MO3AHO KOAMYEeCTBO «ABIPY B IIAMATH HA9YUHACT [IP2BBIIIATh HCKOTQPOE
KOHTHYECKO 3HAYSHWe, U TARAA CHTYAIIWA MUXKET TPEDOBATR ANI(AHH-
TeALHOH oOpadoTrn, Takas o6paboTKa HAILIBACTCA YHACTIICITHEM HAH
ApthparyeHTaIed TaMaTH.

[pouepypa acdparMenTague pelmacT HpobAsmy «ALID» 33 CHeT
CABHI' BCEX WCIINABRYEMBEIXN DAOKOR HAMATH K CAHOMY KOHOY [TaMATH,
CAMBAA «ALIPEI® B OAHH BOALIICH CBOCOAHEIA BACK, AGHHAA ONepaliHa
ABAASTCN OUYRHB SdTpdTHOf:'{. TIK KdK Tpeﬁym‘ MPHOCTAHOBKH BCeX IPO-
eCCOR, BEIYTHCACHU TREAYEeMbIX CABHTOB B AAPECaX, (PHIHYECKOTO Tie-
PEMEIIeHUT AGHHEIX B T. A, HecMOTpA Ha DT0 AQEHBIM IIOAXOR, HCIIOAL-
f_’.y!c‘."I"CJII B HQKOTOPHK {_IIIHpaD;I'IOHHBIX CH{TEMAX, He lTpeg‘\"'BHHAHK')I.H,HX
KPHETHYECKHX TPeDODAIIHA KO BpeMOII OTKAHKA NMPOHeceon, 10 YIIpo-
WADITTHE PAGOTY CUCTEM DPOTPAMMHAPOBAHAUA B CAMUX TIPOIDAMM,

BUPTYANLHAR ¥ ON3NYECKAR NAMATD

DUIPIecKad MaMATR FEARCTCA OAFIGH W4 COCTABHEIX YaCTeR Atiid-
PATHLIX CPCACTB AOOON BRIMHCAMTEALHON CHCTEMLI, KOTOPAd HCIOAB-
IVETCA A 3ArPYIKH OMeRAUMOHHOH CHCTEMEI K HCIIOAHEHHS ITOAR3O-
RATEABCKHYX H CHCTEMHRIX I'IPOU;QCCOR‘ C(—‘.I'(JAHH ATd [IAMATH III)GACTBR-
AT COCOH HECKOALKO MOAYAEH TIAaMSITH, B CBOIO QYCPCAL, COCTOALINX
WA HECKOARKHX HITOR RAM. 3Ta maMars ARARETOR ADUTHTOUHO BRICTROA
(MO CKOPOCTH OHA YCTYIIAST AMIIEL PCTHCTPOBON M KIIN-TAMATH OpoUec-
COPA), HO PH FIOM AQCTATOMHU AQROTOH. H MAKCHUMaasHBIH 0GbeM 3Toro
BHAZ TAMATH OOBI'HO CHARHO OrpaHUeH,

Hz-3a 9Tex orpaHmgCHEUi HUSHIECKASA ITAMITh MO¥ET ORITL OUYCHE
ORICTPO HCTIEDIAHE, £CAH DAHOBDEMeHHAN REHIOARALTCS BOARIINE KOAW-
HCCTBO nporeccon, Aasl peiueHHa AgHTIOH HPOGACMEI MCHOALIVCTCA Tak
HAWBASMAA 'P-Wp’T'}’HhhHEiH NaMaTh, RH!)'I‘yaAhHEH HaMATE AHST BDAMOGK -
HOCTL OGBCAHIIIATE HECKOALKO BHAOB NAMATH [TIAMATL C MTROU3IBOALHEIM
pactyuov RAM, Boree MEAACHHYH) AUCKOBVEO ITIAMNTH I AL) | TO3BOAAA
PA3PaGATEIBATE ALCTATOUHO GOABITHE TPOTPAMMEL, BCA TAMATE AAA ATHX
IPOrpaMM MNpPeACTABAASTCA B BUAE SAMHOID MACCHBA BUPTYAALHOH Na-
MATH, KOTOpas BepeT cebs Kak 0OBMHAas (PU3MIeCKaa DaMaTh, HO O0ARL-
mora ofwema, Takum 0GPasoM, BUPTYAADLIAL TAaMATE DO3BOAACT OTAC-
ANTH ADTHTIECKYIQ CTRYKTYRY TAMATH OT 28 d1NARATHOR ORraHHsanym.

Henoanzopanne BUPTYSABHOH TIaMATH IOIBOAAET PCUIHUTL Upodhe-
MY PparMerTdilie (PHINYeCKOA HEMsTH 33 CHeT HUIOAL3OBAHWA BUp-
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TyaALROM aapecalud. [Tpu OpUMeHEHUN AGHHOTO MEXAHHIMA KAKAOMY
npoueccy BEIACAASTCH coficTBeHHAan HesapHcHMas obaacTn BHPTYdAD-
HORA MAMHATH, 9TQ NO3BOAACT 3AIMATHATE IIPOUECCE OT B3dHMHOID BAMA-
HuA (pHEC. 3.1). TaroRe HCOOALIOBAHME BURTVAALHON MAMATH H AQTHYE-
CKOH EIApeCﬁU,l/IH [IG3BOAAET nepemem,a'rh npoueccel B NaMuETH 3g CHEeT
CMeHE! HX Ga30BHX 8APeCoB.

BupryaasHas 0aMaThL NO3BOAAET BRIIOAHATECA OPOLECccaM B CAYYAC,
€CchM TOALKO YACTE WX dADECHOTO MPOCTDAHCTRY OTOODAKEHE B OCHOR-
HVIO NAMATE. B TeMCIIHC BCCTO ACH3NCHIIONC LHEAG TPCOYeMIIC 0DAACTH
NaMATH TI{ )}\T‘py'}KB H1CH B OCHURH)"}() HAMH 'R, d y'-li:lCTlUd, EOFTODOe ADAIOL
BpeMSA He Grian BocTpefoBalini, cOpachBAIOTCS B 0DAACTE GoAce MeA-
ABHHOE AHCKOBOH HAH HHOH AUHOAHETEARHOH [IAMATH, ZTOT MEXaHaM
HO3BOASET BHIICAHATE ITPOIPAMMEL, KOTOPEE HMEOT COARIINN paz2Mep,
yeM (pHiuvecKind pasMep OCHCOBHOH DaMITH. OH TAKKe DO3BOASST Pad-
MeNIATE B (PH3HIECKOH MaMATH CAHOEDEMSHHD HECKOABRD IMPOIIRCCOB
(AN, TIO KpafiHell MCPC. HX BAMHEIC HYACTH) AAT TOAASTSKEN MEOTONDO-
HECCHOr} PeXHMa pafiorsl 0UeparTHOHHOR cucreMel. B kavecTae ocHoB-
TLIX SAEMCIITOR YIPABACHHUS NPOLCCCaMy HepeMelle A BEDTYAALIIOHN
HAMATH M3 OCHOKHOH TAMATH B AULICAHWUTEARHYEY 1TDHMEHW HYI'(H MeXa-
HHIMBL IOAKAYKHE, 8 AAS OTNIPeAeACHH PaiMepoB DepeMalllaeMelx OAQ-
KOB HCIIOAh.’%’yE'l'CH AHBO [lepemelleHHe ITpoecCos 8 OCHOBHEHYHO IIdMATE
W U3 Hee, AHGO CerMeHTHAas WAH CTDAHHYHAA TOAKAYKA BHUPTYAALHON
HaMAaTH.

BupryasbeHag QHIMIeCKAs
NAMATE DpOIeCcCa DNaMATL CHCTEMEL
. A grn, e

AHCKOBAA NAMATL
CHCTEMED

Puc. 3.1. Chrobpaxedre BUPTYENBHDN NEMATH NPOLBCCA HE (IM3NYECKYD Na-
MATh
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I[Mpw nepeMeniednd Tpaeccor 3afa0KnpoBAHHER HPOLEcChl MO-
VT GLITL NOAHOCTEIO MEPCHCCEHE] M3 OCHOBHOH MaMATH B AOIIOAHH-
TeARHYHY. TIpY 3TOM NEPEHOCHTCA MOAHOCTBIY BCe AAHHEIE TIpolecca
H ero Kop, 0CBOBOMAAA OCHORHVIQ MaMSTE, 4 CAM TTDOLECC ITepeR-
AWTCA B HEAKTHBHOE COCTOSHME A0 TEX DOP, MOKA I1¢ BOSIMKIICT He-
O0X0AMMOCTE B €T0 4KTHBAIHH. B 3TOM caywae Kap pongccd u see
€ro AGHHBEIE KOIIHPYIOTCH 00paTiio M3 AONOAHMTEALIICH IIAMATH
B OCHOBHYH), ROZMOMKHE, 3d CTET TOT(, YT KAKOH-TO ARYIOH IIpollece
OEPCHOCUTCA B3 OCHOBHOH NadMsATH B AOHCAHUTEALHYED. [1oCcAe 3TOTO
TPOITECC LEPEBOANTCH B dKIMBHOE COCTOSHEE H TIPOACGATKAET BBIIIOA-
HeHEe ¢ TOH HHCTPVKIHHE, B MOMEHT HCIOAHPHHA KOTOPOH OH OHA
pUOCTAHOBAEH.

AJHHLIE NOAXCA MOZBOASET OAHCBPEMEHHO BRIIGAHATH HECROARKD
TIPOLECCOB B QCHOBHOH NMaMATH, NPHYCM AAS 2THX IPOLCCCOD OTCYT-
CTBYIOT 2AASDIRKM, CRAZAHHBIE C MOAMPYHEKOHR ABHHBIX, HdXOAMILMXCH
B ACNMOAHHTCALIGH NamMary, Brce AainIbIe AKTHBHEIX ITPOUECCOB BCET-
Ad PdClIDAAIBIOTCA B ONEepPaIrvMBHON HaMsITH, TO3BOAGSA IOBBICHTE CKO-
POCTE UX peaklui. Flo IpH 3TOM onepaus IepeKAIOueHHA MPOLeCCOR
H3 AKIMBHOTO COCTOAHEA B HEAKTHBHOS ABASETCH AOCTATOYHO AQATOH,
TaR KAK NPHXOAWTCHA MOAHOCTLIC 3aTPYAKAThSRRWITPYRATE BCE AZHHKIE
npouecca. KpomMe TOro, TaKoH NOAXOM HAKASALIBACT AOMOAITHTCALIILIE
OTPANHUSHHA Ha pasMep Mpornecca ¥ ero AdHHLIX, CyMMADHO AAS OAHOD-
ro IPOLECCca PAIMED KOAA M ARHHLIX He ACATKEH TIPEBEILUATE AOCTYIIHEIH
0fBeM cHepaTHBHOH NAMATH. |

ABHHBI DOAXOA K UCIIOAR3IOBAHWH) RUFTYAABHON MAMsTH XapaKTe-
peH AAT CAMLIX DANIMX PegANBalHE MOXaHH3IMA BUPTYAALHO HaMATH.
B AAARFETHIeM HAMOOABTITIER PDACHPOCIPAHERHE NOAYYHAH aATOPHTMBI
YHPABACIIMY BADTYAALHOH NAMATHIO HA OCHOBE CeTMeHTOR, & B HACTO-
AIEE BDEMY FAABHRIM 00pasoM HCIIOARIYETCH NOAX0A K YIPABASHHIO
Ha OCHOBE CTPAHHI TaMATH.

CEFMEHTHAS M CTPAHWYHAS
GPFAHWU3ALMS NAMSTH

CerMeHTHAA OPraHHA3allHA BHpTYd.M’:.HDI:I IIAMSITH OCHOBAlLIa [1a CAC-
A}’I‘Oﬂ‘,’eM MOAXCAS BOE a,apecﬁoe prOCTpaHCTR(] TIIdMATH T-‘I(_‘.]IUJ'\HHEMOI-VI
IpoTpaMMBl Pa3DHBASTCA HAa HenepeCerRaloluecs o0AQCTH, KOTOPLIE
HAIRIBAKTCH CETVEHTAMK. JTH CETMEHThI M(I[’}-"l' HMeTh pa.“-!l-lblﬁ pa3Mep.
AApecalHa TP TakoH Opramm3aiiH BUPTYAALHOH NAMATH OCYIeCT-
BAAQTCH C IMOMOTITRHI ABYX BFTd‘JE‘.HHF[, HEIBOE H3 KOTODBIX 3dAd€T HOMED
COIMCIITE, 4 DTOpOe — CMeLeHHAS BHYTPH CeFMeHTa.
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Tarkue CerMeHTHI MOTYT BHIOMPATRCHE KaK caMHM paszpaboTasHkoM
TIPCrPaMMEL (T. . BpyYHYH)), TAK ¥ ABTOMATHYECKE AMHKEDOM IPH cHop-
Ke HCIIOAHASMOH IpOorpaMMel, Hanpumep, B Ka4eCTRE TAKHX CETMEHTUR
MOTYT MCNOABROBATRCA CErMEHTH! KOA@, AAHHBIX, KOHCTAHT M T. A, Takne
CerMeHTH MOTYT BHITDYIKATLCA M3 OCHOBHOHK NAMSATH B AONOAHHTEAL-
HYK), €CAH OHH Heé HYXKHBI B HACTORAIIMH MOMEHT BDEM&HH, U 3arpy-
JEATECA U3 AOTIOAHHTEARHOMR TTAMATH B OCHOBHYIO, €CAl OHR TPebyIoTCH
AAA paGoTHL NpolLecca.

Takast MopeAR OPraHH3AUHYE BUPTYAABHON TIAMATH SBASSTCA OUSHE
YAOODHOM € TOYKH 3PEHHA IIPOI'PAMMHECTA, OCKOABKY OHa caMa o cebe
TMPeAAATAET MUAVABHYE) CTPYKTYDPY NporpamMyM,. C KamABIM CETMEeHTOM
ACCOIHHPOBAH ero ACCEDPNUNTOP, COAepRAIDHE HEOPMaLHIO © paiMe-
pe v aTpubyTax cermenTa. [Tpoliece Moxer 0GpPaTHTLCA K KAKGH-TO 0f-
AACTH NIaMSITH, TOALKO €CAM TAKAd QNEpanusa paszpenieta atpudyramMu
CerMeHTd, B KOTOROM HaXOAUTCH 00ASCTh IIaMATH, 8 CMEIEHHE He Npe-
BOCXOAHT Da3Mep CerMeHTa. B NMPpOTHBHOM CAVH&e PeHepHpYeTCa HC-
KAKYSHWE 0 HADYINEHHH IPpaHHl] cerMenTa.

Kpome Toro, AdHHEIA ASCKDHIITOD COAEDSKHT HH(POPMALIHIO O TOM,
rAe HMEHHO B [NAMATH PACHOAATAETCA COTMEHT, a Tarowke daar IpHcyT-
CTBHA, COODMAMAR CHCTEME 0 HAAHYHH HAH OTCYTCTBHH CErMeHTa
B OCHOBHOL NaMATH. ECAH IpOHCXOART HONBITKA O0pAIIRHNS K CeIMEH-
TY, KOTOPEIH He 3arpyXeH B OCHOBHYK) NaMSTh, TO TeHEQUDYETCH HC-
KAHUEHWE 1M DNEPaHOHHAN CHETeNA TTOAFPYRaeT TRpelyevisld CerMesT
B OCIIOBHVIO MaMSITL, HACTPAHBAET I&PAMCTRLI B ACCKDHNTORC CeIMeH-
Td M BhLIIDAHAE ﬂllEpBHHlCI Oﬁpd]]l,HH HH K HAMYTH B CE8MEH e,

PaccMOTPeHHEIN BHA OPTaHH3ALMH BHPTYAALHON TAMATH YMeHLIIA-
eT (pparMeHTatKw, KpoMe TOTC, OH HO3BOASET 3KOHOMHTE OCHORHYK)
HAMSATE 38 C1eT BEITPY3KH HeHCMOALIYEMEIX CeTMEHTOR, a TAKXKe C IIo-
MOIIBIC CEMMEHTOB PRllAThE TPOSAEMY PAIASASIEMEIX IPOIPAMMHRIX M()-
Ayaed. TaKHE MOAYAH 34TPY3KAKTCH B CEIMEBHT NMAMATH, & B TAOAHLE! Ae-
CKPUIITOPOB HCIIOALIYCMEIX CETMCHTOR B IPOICCCAX JANOCATCN CCBIAKHI
Ha 310 EAMHCIBEH HBI CerMeHT.

HepocTaTKH Tarxod OPTaHH3ALWHA BHPTYAABHON IAMATH CBA3AHLI
¢ TeM, YTC ONepaliid AADECANHA B yrof MOABAT ABAAETCA ACCTATOYHO
MEAACHHOH, TAK KAK CHAYAAA HAAO MOAYIHTE ACCTYT K A@CKPHITODY
CCTMEHTA, CYHTATE aAPCC PasMClleHHsa CeTMeHTa B IIAMATH, a IOTOM
BHIGHCAWTR KOHEYHRIA dADRC, WCIOAB3YA cMeleHre, Kpome Toro, na-
MATL M IPOLCCCOPIIOC BPEMA TPATATCA 112 ONCPAIHH ¢ ACCKPUNTOPAMH
CEBI'MEHTOBE K 'I'EiGAHLI,(iMH AECKPHH'I'U]}UH, HX DAAMBINEHHEM 1 uhHOoBAS-
HHEM QAPECOB NP ONMepalHax NOATDY3KH CeCTMOHTOB.

AAd pellleHHs 3THX NpoBAeM B COBpeMeHHHBX OIepPalHOHHEIX CH-
cTeMax MCIOABIVETCH CTPAEMYHEIN MeTOA OPTaHM2aIHH BHDPTYAALHON
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maMsTH. [Ipy eTpaHHYHON OPraHH3alHE BCC TPOCTPAHCTEO BAPTYAAD-
HOM IIaMSTH AeARTCA HA BAOKH (PHKCWPORAHHOIO DAIMEPA, KOTOPHIE
HA3EIBAKITCH CTpaHUNAaM HaMATH. KasRARIN pas, Koraa TpelyeTcs BL-
ACABHHE IIAMATH QNPEAEAEHHOTO pa3Mepa, 3TOT pa3Mep BRIPABHHBA-
CTCA {0 pasMepy CTPAHHIE! B GOABLIYIO CTOPOHY M BHIARARETCH IMEAOR
KOAMYECTBO CrpauMl] NaMATH, Ecalt yacTh KakoH-AHOO CTRAITHIILE IIC MC-
MOAB2YETCH, TO pAaHHAA TIAMATH ASAKLTIE HE ECLIPDEACAARTCH H TeRAETCA
AAT AAABHEHINE ) HCNIOAL3OBEIIHA. B 3TOM cAyuae TOBODAT O BEYTPeH-
HeR PparMenTamn.

ITpH Taroi OpraHM3arAy BUPTYAALHOH MAMATH CCHOBHAA NMaMATh
AEAMTCH HA CThaHUIB] TOTO JKE PaaMepd, ¥To H CTPAHMNLI BURTYAALIIOA
MaMATH, KOTOpLIe HOCAT HA3BaHHe «PRAMREI CTPanWI tamsrkn., Tarae
tbpeliMul SRARFOTCT KAK OLI PAMKAMH, B KOTOPLIC ACATKHEL VEABALIBATE-
CH CTPAHHIL BUPTYAARHOH TaMaTH. TAKME UTPaHMUb MOTYT He3aBHCH-
MO APYT OT Apyra COPacLIBATLCE B ACIOAHHTEALHYID HAMATE U IIC MEpe
HEOOX0AHMOCTH MOAI'PYXALbCH B AOCTYHHEIH (bpelM B OCHOBHOMH mMa-
MATH,

AOCTOHHCTHO AAHHOIC MeTOAA OPTaHH3alHH BEPTYAALIIOH MaMITH
COCTOHT B TOM, YTO TaK KB, KAK H CErMEHTHBH WETOA, 3TUT MDA 10-
3BOAHET YBEAHYHTE AOCTYTIHEIA 00BeM MAMATH 3@ CUCT HCIOALIOBAHHA
AOMCAHUTCARHON HAMATH. AAH OAHOI'O HPUNBECA B KAXABIH MOMeHT
BpeMeHH TpeDyercd 3arpy?KaTh He BCe OPWHAAASKATITHE 8MY CTPAHH-
OB IAMATH, § TOALKO T€, KOTOPLIC PCAALIIO HCTIOALZYIOTCA. OCTaAbRHRIE
MOTYT BEITE BEITPYKEHR B ACHOAHWIBABHYK) 1LAMATh, TEM CAMBIM OCBO-
B50AAT MECTO B GCIIOBIION IAMATH AAH APYTHX IPOIECCOR H HX AAH-
HEIX.

EcaH npoucxopauT ofpalienue K CTpaHHIE NAMATH, KOTOpAas B Hd-
CLUMIMYE MOMeHT BBITPYKEHA K3 OCHOBHOM TIAMATH B AOTOAIHTOAL-
HYIO, TO FeHepypyeTcd OIUHOKA cTpAHHTW. TTpw moiyueHum Takow
OIHOKA Meneaiep MAMATH MOATPYKACT TPCBYEMyIO CTPAHHIY B CBO-
GOAHEIH hpeiM ocHORROT namuTh. TIpK HeaBXOAMMOCTH TaKOK thpeliv
0CBOGOMRAGCTCH UVTCM BLICPY3KH HEACIOALIVEMEIX CTpanun. Yacrora
TARHX OIeRAIHM 2a8MCUT OT PasMepa CTPAaHHI H O0Imerc KOAMYeCTEA
CTRAHHL, KOTOPRIE HCTOABIYIOTCA IPONRCCOM. Ha IIpaKTHKe CyIecTBy-
€1 MHHHMAABHOe ROARYECTBO CTPAHEL] AMT NpoLeccd, KOTOPEIC BCCTAA
ACANRHH HAXOAHTLCH B OCHOBHOH IAMETH, 3TU KUAMYEIIBO HOCKT Ha-
3IBAHME «MUIIMMaAbHCe Padouce MHGKRCCTBC CTRANHI» ¥ OIPeARAsIeT-
€3 8 HARMCHMOCTY 0T MaKCHMAABHOTO Pa3Mepd NaMATH, HCMTOALIYCMOH
OpoUeccoM.

JA" ONpeAeAeHHA TOTO, KaKaf CTPAIMIA ITaMITH AOAYKHA OEITL BbI-
TPYKeHa M3 OCIIoBHOH TaMATH B ADITUAHWTEABHYK), UCHIDABRYETCA CIie-
THAALHBIA AATODUTM, HA3HBASMHIH «CTPATErHA 3aMeIleHEd CTPaHHI».
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MOTYT HCIIOABIOBATECA CACAVIOLIHNE GATOPHTMEI AAS PEAANSAUHH TAKHX
CTpPATErHi,

Aaroputd ERU (Least recently used — A0OAEII® BCETO HEHUCIOAB3Y-
eMast CTpa.HI-ILId). an HCIIOABIOBAHHMHA AGHHOTO dATODHTMA H3 OCHOE-
HOW TAMATH B AOTIOAHHTEABHYIO BLITDYXKAETCH CTPAaMMLa, KOTopas
AOABIIE BCEX HE HCIIOABIOBAAACE. AAT PRAAMIALNH AQHHOTO aATOPHTMA
Kﬂ}KAOﬁ CTPaHHLE COIICCTAaBATETCA Melka BOESMEHK, KO'TOQPAX OOHOBASA-
TCH EAPRABIN Pa3, KOTAd K CTRAHMLES NaMATH HAeT obpauiensc. B ntoM
CAYYAC OTEPALMOHHAT CHCTEMA AOAKHE IIPOCKAHHPOBATE BCE CIlaHH-
I[hl B NTOWCKAX TOW, AAS KOTOPGT MOTKA BDEMeHH TOKAYKET, "ITO 2Ta Crpa-
HHLA AOABIIC BCCX OCTADAAACL IICHCIOABIOBAHHOH. AALTEDHATHBHEIM
BAPHAHTOM DEAEHHA ARLHOR HPOTACME MOXKET ORITh CLIHCOK CTPAH|TI,
OTCOPTHPOBAHHLIM 10 2HAMSHHAM MOTOK BPCMCITH,

AnaropurM NRU (Not recenfly used — crpaHuii, HeMCOoARIyeMas
HEKOTDpOe BpeMsd). AAHHEIH AATOPHTM OTeHE [FOX0K Ha aaropHTM LR,
HO TpefyeT ropasac MeHbIIe HAKAAAHBIX pacXoiroB. Kaxaan crpanuna
HAMSTH CHAGRABTCS CNETTHAABMEIM OHTOM, KOTOPHE NPUHEUMAET 3Ha-
YeIHe |, CCAK K CTPRANHIC IP0H3I0MAC obpamenie. C HEKOTOPOH ne-
[JM('}AMHH()C'I'hH) (IIIdeII.VI()HHHﬂ CHCTEeMa CGPHCBTBBET 3ITCT ﬁHT Y BCSX
cTpaHHL B U. Kakaas CTPAHHIE, Y KOTOPOH AAS AATITIOro BHTa YCTaHOB-
APHO 3HAYeHHE 0, MOREeT ObII'b BhBU'THY HKEHA R ADHOAR WTEARHYK] TAMSTH,
TToHE OCBOOOAWTE MECTO B OCHOBHON HaMSATH.

Aaropum™ FIFO {First in, first out — ogepean cTparuu). Ilpn nenoas-
S30BAHHY AAHHOTO aATOPHTMA BbII'pY}KaETEH B AUHUAHHTE}U:H)TIO TIaMATE
CTPaHuId, KOTOPAas HAHCOABIIee BpeMa HAXOAHAACE B OCHOBHON maMs-
TH, Hd OCHOBAHHH 3TOMC MNOAATAA, YT AdHHAA CTPpAHHIA BRAA AH ITIOHG-
AOGHTCH B GAMXATIIee BpeMa. AAS peasnsallii AQHHOM CTPaTeruy Bee
CTPAnUILE NaMATH OpPraHH3CcBaHel B YI'ID[}HAO'-]EHthfi no BpeMeHH Hi-
XOHKAEHBEA B CCHOBHOWM [MaMATH CITHCOK. C'rparmua, HAXGAAAACA B T'O-
AOBE CHMCKE, OYACT MepeMCUIeHa H3 OCHOBHOH TaMsATH CaMOH HepRoH,
d CTpaHH UG, IIBpEMETSHHAL B []CH()BHYH) NAMETE, TOMEIIAaeTCH B KOHEIL]
ITCTO cOHCKA, OAHAKO AGHHEI METOA MOKET NPHUBOAWTE K HH2KOH Ipo-
H3BOAHUTEABLHOCTH MOACHCTEMEBL IIAMATH, TAX KAK NPH €re MCnoAbB3IOBA-
HHH He VUHUTBIBASTCH YACTOTa 0OPAlLeHHA K CTpaHHLaM. ITO MOMeT
MPHBOAHTE K TOMY, UTG MACTOQ HCNIOARIYEMbBIE CTPAHWL K [TAMATH 6‘51‘,4‘_\}?']"
BBITRPYAKATBECH HA DﬁLI_IHX OCHOBAHHAX, ¥ BHIZLIBATL OOALITIOE KOAHYO-
CTBO ICHePAIHH HCKAIOUeHHE GIIMOOK CTpPaHHL B HeCBXOAMMOCTE G-
CTOSHHOH NOAFAYKH 40T HCHUA]:SYEMI:]X CTPAHHWI| M3 AMMIODAHHTEAR-
HOM MAMATH,

KoAbLicBOH aATOPHTM, MeTop ABAgeTCa OAHMM H3 BAPHAHTOR CTpa-
rerun FTRQ), 28 MCRATOUeHHeM TOTQ, JITO BCe CTPAHWIE OpraHH30BAL
B KGALTICBOH CIHCOK. C KaKACQH CTPAIIMICH aCCOIIHHPORAE CCBIAOUYHEIH
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6HT, AAF KQTOPOTO YCTAHAPAUBRETCS 3HaieHHe 1, KOTAAa K CTpaHHIe
HAeT obpamenue. KasRablH pas, Koraa HeobXoANMO NepeMeCcTTh CTpa-
HHILY WA QCHORHONA MAMATH, MEHEAKED TaMATH IPOCMATRURSET CIHCOK
CTPaHHL], TTOKA He BCTPETHTCA CTPAHRNIA CO CCEIACMHEIM OHTOM CO 3HA-
yerpreM 0. [IpH aTOM AA% KaKACOH IIPOCMOTPEHHOR CTpadHHUR 3TOT
CCLIAOYHEIA HUT cOpackiraeTca B (), Kak TOALKEO BECTPETHAACE CTPaHHLla
C CCRIAOYMHEIM GHTOM (}, TaKas CTpaHHIla NepeMelllaeTCA B AOTTOAHHTE AR~
HYIO IAMSTE,

EcTh M APYTHC QATOPHUTMEL YIIRABACHHA HPOIECCOM BRITPYIKH CTpa-
HHIT. Haup HMHp C}'IT[(—}CTH’YET YACTYTH R H,P\T‘()I)HTM, [[pﬂ l".()’I'{lp{lM }"IH-
TEIBASTCA MACTOTA OOpAICHHA K CTPAHHUAM OaMATH. TaksKe MOIKCT
OBITE IPHMEHEH CAYYAAHEIN BRIDOP CTRAHHUN AAH BLITDYRKH.

CTOMT OTMETHTE, YTO He BCE CTPAHHMUIEL MOTYT OLITEH NepeMelleHEl
H3 OCHOBHOH NaMSATH B AONIOAHHTEABHYEY. CYIIeCTBYeT [[EABIH PAA CTPa-
HHII, KOTODHIE BCETAA AOAXKHK TPHCYTCTBORATE B NaMaTH. Hanpmmvep,
MEXAHH3M NPCPEIBAHME OCHODBAI 1a HCMOAB3OBAHHY M3CCHBA YKa3aTe-
A€l Ha HX ofpaboranki, HalpHMep aas oDpaGoTky 0uudor CrpaEnn
HAH 3dBePIUISHNA OOepalHE BEOAA, BEIBOAA. DTH 00padoToH KN AOASKITEL
BCErpa HAXOAUTECE B TaMuid, [T0aTOMY CTpasnyukl IaMAaTH, B KOTODEX
OHM PACMOAGTAOTCS, [IOMeUalTC KaK HellepeMenlaeMEle,

Hekotopuie cTpaHUIBl MOTYT OBITH HENEpPeMelGeMBIMH B TeYEHHE
ECEr0 BPeMEHH PAfOTHL QNEPAHOHHOH CHCTEMH, APYTHEe MOTVT OLITE
HEeNepeMCLIaCMEIMY AHIIE HCKOTOPLIA nepuoa BpeMen, TakuMH cTpa-
HHTAMH MOIYT HRAHThCH CTPaHHLLEL 1TAMATH, COAepXKAe Oyipepr,
CBSI3aHHENS ¢ BHOIIIIUME VCTPOHCTBAMH HAH AAsL OHCPATTHH BBOAA/ BEI-
BOad. TaxkuHe CTPaHMUL bt MOLYT GRITh HOMEUEHK KaK HEMBPEMEIlaeMhIe,
MOKA He OYAST 3aBepllieHa Ta MAH HHAST ONepays.

MEXAHWU3MbI YIPABAEHWUS NAMSATLHO
B UNIX- M1 WINDOWS-CUCTEMAX

[lepBhle BepCHH GIIePAlIHOHHEIX CHeTeM cemelicrra UNIX nonsu-
AHCE ewie B 1970-e rr. JTH OHepalHoHERe CHCTEeMEL MTPeAHA3HATAANCE
AAsl ODCAYRHMBaHHA MAlIHH Kaacca PDP-11, xoropuie uMenn 16-pas-
PAAHVEY APXUTEKTYPY W MUTAY AADeCORATE He Doaee 64 KbalT nama-
TH. M3-3a Orpanrdciinii B BEIYMCARTCALIILIX pecypeax paspalordnkam
OC TINIX Oprinancs MCNOABIOBATH IIOAXOA K YHPEBASGHWH) TaMITH
HA OCHOBE MPOrPAMMHLIX OBepAceB. OBCPACH IOSBOASIOT MIIOTOKPAT-
HO HCIIOAB3OBATE IAMATh 3d CYeT 3aTHPAHAA HeUCIOARIYEeMOH 1AMETU
K 3aTPY3KH B Hee HOBHX CAOKOB KOAQ H AAHHBIX. JTO AABAAO BOIMOMK-
HOCTB B Ipolecce paboThl CHCTEMEL, HAPHMEp, 3aTHPATh KOj, BHIUA-
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HHUBITHICA Ha 3Tane 3arpy3kd H HHULHaAMAaHKM OTIRPALHOHHON CU-
CreMil H He HYKHEIH Ha 3Talme paboThl CHCTeMbl, ¥ UCITOAL30BATL BLI-
CcBOOOAHBLIVIOCH MAMATE AAT ADYTHX TIPOTRaMM.

AAHHRIT  TIOAXOA HAKAAANWRAET AOTOAHHTEARHRE TpeboBAHHA
Ha npogece paspadorku 10, Tak Kak or paspaborydka Tpedyercs AB-
HOE VRE3AHWE TOHY), KOTAS H KAKHE YAl TH KOAS CARAYET RRITPYEHTEL HAY,
11a000pOT, JATPYIATL B OCIIOBHYIO NAMATL. Takme HporpaMMil OoirHn
OUEHKR 1TAOXD IIEPEHI)CHM}:IMH, ].'[OCKOAI:K)’ l'lfiliﬂ[f']'yiO B HHX HLNOALID-
BAAHCE ANTNAPATHEIE 0COOEHHOCTH TEX CHCTEM, NMOA KOTCPEIS OHU BLIAK
pa3paboTaHHhlL.

CJ\Q‘J\}I’H'}III.HM STdNOR [Ji‘l:il:ll}'l'['i{.‘rl MACWOTEM YI'.[[)HH..’\HHHH TTdMHETRKO
B DOCPAITHOHAEIX CBCTeMAX CeMelcTea UUNIX cTaAd BHeAPCIIHC CTRa-
TE'HH HA OCHOBE LIQAHCHE BRITDY3KH NPOIPAMM B AGIOAHHUTEARHYI)
faMsare. [TpH HCTIOARIOBAHIH 3TOH CXEMEL IPOrPAMME IO OUSPEAH 3a-
IPYRAAUCE B OMEPATHBHYIO NAMATE. EcAH BAPYT BHACHAAOCKH, UTD AAM
aepeAHOTC IPoNecca He XBATART MaMaTH, TO oNepalHOHHas CHCTeMa
BLIIPY7KaAd CAMIL H3 IPOLRCCOD H3 OCIIOBHOH NaMATH B CIeLHAABHEBIH
PHBASA AAH RRITDYsKW. TIpU craprre IPOHECTa B 9TOM DABABAS De3eDBR-
POBAAOCE HEODX0AMMOC MPOCTPAHCTBO, TTO TAPAHTUPOBAAD HAAHYHE
HHUGXOAHMUI'O ll[)ﬂﬂ'l'pdl—i(l’l‘ﬁﬂ AaA Bhll'py?!l\l'l IIpl}U,E[ZCEi M4 ()CHURHUﬁ
OAMATH B ACTIOAHUTEALHYID,

B konne 1970-x rr., mocAe NOABASHHAA MalOHH Kaacca VAX-11, B one-
panHosHsle cacTeMel UNIX cTar BHeAPATECH NMDAXOA N0 YIPABASCHHI)
MaMATHHO HA OCHOBE 3aTPY3KH CTPAHHIT AMATH IO 3anpocy. Briocaea-
CTBHH AAHHREIA [IOAXOA IMOAHOCThHH} REITECHHA METOA YIPABAEHHA Ia-
MATHIO 114 OCIOBC IICAHOH BLIIPY3IKH IPOIRCCOB. B HCKOTOPBIX pea-
AMZdNHAX Obln HCINOARAIOBAH [LOAXOA Hd OOHOBY Cel'MF‘,H'i'HUFI C'T‘p)"l{"['y-
PL1 NaMATH, HO B OCIIOBNLIX pearnsanguax UNIX ¢HeTeM ITOT MOAXOM
HE LPHRAACT M B AQABHENHHIEM TIOYTH BCE PRAAMAIAIHNH HCUOAREORAAH
CTPAHWUTTHHE METOA YTIPAaBASHHA TaMATHID.

[Moaxoa MO VIPaBACHHG TAMATEI HA OCHOBE CTPAHHI, HCIOAB3Y-
eTCs H R OTI€PAHOHHEIX CHCTEMaX ceMeicTBa Linux., B 32-6HTHLHIX
BEPCHAX ACCTYNHO TOABKO 4 ['Dafir nmamatu. [IpH CTAanAApTHEIX Ha-
CcTpolKax ni #1ux 4 TOafT 3 0TBOAYTCH NOA TOARIURATEARCKYH) Ma-
MATh, 1 TDAAT OTBOAWTCH MOA CHCTEMHYH HaMaTd. IIpE HCOOAL20-
paltiy 64-GUTHLIX BCPCHE ONEePANHONILIX CACTCM 3TH OTPAiiH4eHHA
YREAMUHEBAKITCH AAH LOABIOBATEABCKOHA namuarn Ao 312 TGadr 1 Do-
ACC, & OCTaBlUleecHd AAPECHEOE MPOCTPAHCTBO OTBOAHTCA IIOA CHCTCM-
HYH0 NaMATh {puc. 3.2).

B Linux, KaK H BOALIIHMHCTEE PepPCHH ONepallHOHHEIX CHCTEM CO-
melcTea UNIX, B KauecTBe AONOAHHTEARHOH HOAMATH HCICABIYET-
S CORUWAALITHA AHCROBEIK pazpcs. AAf ONpeAeAEeHHWA TOro, Kakasd
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4 T'GafiT
CucTEMHAN CucTeMEan
1TAMSTE NEMATE

13 TGaiT

512 TGatiT
u Doase

10 T8artT i) [airr

Puc, 3.2. Pacnpepenerve namata B 32- (cneea) W 64-BuTHe (Ccrpaea) ow-
cTemax Linux

CTPAIIMLA ACAMKHA OEITE BHITPYKEHA H3 OCHOBHOHW MAMSITH B AOITOA-
HUTeahrHYH), B Linux ncnoakszyercs aaropatm LRU, T. e, BRIrpyKacTca
Ta CTPAHMKIA IIaMATH, KOTOPAA AQABIIE BCEX HE HCIOAR3ORAAACK. TIpH
FI0OM €CAH AL BREITPYRASMOM CTPAHHUE H3RCCTIO, YTC OIIa SIBASICTCI
YaCTBI HCTIDAHZEMOTO (hakiaa MAM iafAd © AdHEBIMH H He OblAd MOAN-
pHUHPOBaHA, TO TAKAS CTPAHKLIA MOMKET BEITE BOODIIe YAAASHA W3 [Ia-
MATH, & He BRIIPY)KE€Ha B AQIOAHHTEALHYIO IIAaMATE, ECAU BIOCASA-
CTBHM DTa CTpaHMUa OYAST HYIKHE, TO oHA CYAET HALPAMYH) CUHTaHa
U3 COOTBETCTBYRMUEro drafiaa, Ecam ke B cTpanuie ORAN MOAHDH-
UPOBAHEL ARHHEIE, TO TAKEA CTPAHHLY GyABRT NPUHYAUTEARHO BRIFDY-
JReHE B ADTIOAHHTEABHYIO JAMATE A0 TeX NOP, HOK& COOTBETCTBYIIIIAS
CTPAHUIA HE NOHAAODHUTCH RAKOMY-AH(O NPOIeccy HAM ONepalHoH-
HOIt CHCTEMeE.

(OnepalMoHHEIE CHCTeMbl ceMelcTBa Windows Tarke OTHOCATCS
K KAACCY CHCTEM, HCTICAL2YIOUIHX BHPTYAARHYIO HAMATE. Bre Iponecch
padoTareT ¢ BUPTYAABHBIMH dAPECAMHE, TOABKC AAPO CHCTCMLI HCIOAL-
3VeT OpAMYI0 aapecaldio (pHIWYeckoH naMATyi. MeHeakep HaMATH
NOAASDMKHEBEET TASAHIIE! CTPAHAL, KOTOPEIC UCIOALIYIOTCA IPOLUECco-
POM AAS DTOGPEKEHHA BHPTYAARHEIX aADecOB B (PH3UYecKHe,

AKOGOH MpoLeCce, HCIICAHASMEIR Mo VIIpaRaeHeM 32-6HTHOH Bep-
CHHM ONERAHOHHON CHCTEMBI CeMotcTna Windows, IOAYY&CT ADCTVH
K MIPOCTPAHCTBY BEPTYAALFON Nnamyrri ofvhemom 4 THadrr. 3To orpanH-
yeHHE COOAIOASETCA DCCTAQ, LICCMOTPS 112 06HeM YCTRHOBACHHON B CH-
CTEMY ONSDPATHRHON TiamMu Tk, Bey BnpryaAbHad DAMATE AAHTCS HA ABE
HACTH: 110AL3OBATEABCKAS NAMATE U CHCTRMHAS NaMSTE.
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MoasszoBameAscKas NaMAmby NpeACTaBAsdeT cobol 4acTh BUPTYaAh-
HOH IIaMATH, KOTOPYIO OIIePAlHOHHAT CHCTOMa IPHMeHAET AAS 3arpys3-
KH TIOAB3IOBATEABCKHAX MPONECCOB, AAHHBIX 3THX POIECCOB H HOALIO-
BATRABCKHX OMOAHOTER. KaXANME NpONece UMeeT cROA CONCTEEeHHLA
KOHTEKCT, T. €. KOA M ARHHBIE, HCIIOAB3YeMEIE 3THM Iporeccom, [larka
LPOUECC BRIMOAHAETC, YaCTh KOHTEKCTa MPOLUeccd, Ha3slBaeMast pado-
YN MHOEECTBOM, HOCTAAHHO HAX0AHTCA B MAaMATH.

CucmeMHIA RUMAME — 9acThb QAPECHOIC IIPOCTPAHCTEA, B KOTO-
POl PACTIOAATASTCHA KOA ONEPAIIHOHHON CHCTEMAI H ADAHREDR YPORHSA
AAPA. 3Ta NaMATE AOCTYIIHA TOALKO AAST KOAQ, DLIMTOAIIICMOTC 118 YPOB-
He SADY, MOARIURATEARCKME LIPOUBCCH HE MOTYT TOAYYHMTH AQCTYI
K AQIIION nmamarH. Takoe pazpereHle NMOAASDPHHBAST LEAOCTHOCTE
BCEH CUCIeMBEL M SAITHNIAeT BAFKHEE YACTH ONMEPAIHOHEOH CHCTEMB
OT HEOCTOPOIKHOTO BAHSHHRSA IOAB30BATEABCKHX NPOIECCOB, ApaiBe-
Pa VPOBHA AAPA ABAAIOTCA AOBEPEHHEIMH MOAYAAMH ONepaliHOHHOH
CHCTEME H MOTYT IIOAYMHTE AOCTVII H K NOABSORATEARCKUH, M K CH-
CTeMHOH MaMATH.

B 32-6HTHOM BEpCHH GIIEPAIHOHHBIX CHCTCM MAaatne 2 ['Oafir nuap-
TYAABLHOH MAMATH OTHOCHTCS K [HOABIOBATEARCKOH TAMATH, & Crapiive
2 TGaHT — K CHCTEMHOH, Y aAMMIIMCTPATOPa CHCTCMLI ©CTL BOAMOMK-
HOCTE H3MEeHHATER 3TH OTPHHYEeHHH HOMOBK) ClIeUHAABHOLITY KAHIUA
/3GB B hattac Boot.ini. B 3ToM cayyae noa NOAB3IOBATEALCKYIO NAMATE
oTROAMTeS 3 I'Dafir MasaliM® AApeCcoB IaMATH, a II0A CHCTEeMHYH —
ToAaLKD 1 ['Baftr [puc. 3.3).

4 THaiiT S 4 T'baiT
CHucTeMuas Kant CHCTenzas KoM
HepeamaenTamit mya PensaeRTHRE YA
Pe3MASHTHEIH TyA Hepeowacrrrini
A
TaGAMIEE CTPaHHL, ek
NMPCLCCEoB Hapo Windows
ATHalkT 3 I'Gair
Appo Windows TaGAnUEl CTRAHML
NPOLHCCCOD
ApaWreprr :
VPUBHA BAPA

2 Toaiir

O I'taur 0 MGair

Puc. 3.3. PacnpeneneHua namat B 32-6uTHeIx cucTemax Windows no ymon-
4aHuio (cneea) ¥ c kmadom /3AGB (enpapa)
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B 64-6HTHBIX BEDPCHAX ONEPALMOHHRIK cHCTeM cemercrud Windows
BUPTYAABHOC AAPECHOE MPOCTPAHCTBO HMeeT obbeM 16 TGakT, U3 Ko-
Topuix B THalT OTBCAMTCA ACA MOABIOBATEABCKYH® HAMATh M CTOAB-
KU JKe — IOA CHCTeMHEYIO. PACTIOACKEHH® OCHOBHBIX CORIWH CXDAHO
C TAKOBHIM B 32-OMTIILIX BepeHax, PasMepLI JKe ceKIME 3aBHCAT OT Bep-
CHE OUePAITHOHHKX CHCTEM W MOTYT HAMEBHHThCH.

AAd yeearueHns 06 beMa AOCTYIHOM BUPTYAALHOH NaMATH B OTIepa-
IIHOHHEY CHCTaMaX ceMeHeTRa Windows HCMOALIVeTCd AOMOAHHTEAL-
HAd HaMATL, PACIOAATAMOIIASCH B pa3zjenrax AMCKOBLHIX HAKOIHMTEAH,
And storo B Windows HMeeTest CeHaABHELE halth TTOAKAYIRY CTPAIIHI]
namaTe pagefile.sys. Windows ucmoassyer CrpadnuHyio OpPaHMRAIUK)
BHPTYdALHOR DaMaTH, OOGLMIIO PAa3MEeD CTPAHMD COCTARAART 4 KbafT,
HO I1d CCpREpPHEX CHOTeMaX ¢ upuyeccopaMu lanium uciloabayrorcs
CTpaHAun pazMepoM 8 KOalT. [10 yMOATaHHIO AAHHEIH halA pacmoAa-
raeTcs B KOpHeBOM KAaTaAore paspend, B KOTOPEIH YCTAHOBASHA OTIepa-
IHOHHAaA cucTeMa. IIpy 3ToM aAMHHUCTDATOD MOKeT HCMOAB3OEATH
CBODOAHOR MECTO B AIODOM pazacae Ard (hafiid NOARAYKH,

[o yMoATaHMK) J1HA TOAKEYKH HACTPAUBASICH TdK, UT0 ero pai-
Mep MoMer E3IMEHATECT AMHAMHICCEM B 3aBHCHMOCTH OT KOAHYSCTBA
HCIOOAL3YEMOH BHPTYaALHON uamsin. EcAM H3MeHenne pasMepa thaifaa
IIOARIYKHA MRPOHCXOAUT AOCTATOYHO 4aCTO, OH CTAHORUTCH OUSHL CHAL-
HO (PParMenTHPOBAHHEIM, UTCO CHABHO CHIJRKAET CRODOCTh OIIePALHH
c haBAoM TOAKAUKH M LPOMABGAMTEABHOCTE CcHCIeMbl B GeroM. Tlo-
ATOMY PEKOMEHAYETCS HACTPOUTE (PAfA MOARATIKH TAK, YTODE! OH MMeA
nocToAHHbIA (PHKCHPOBAHHEIH pasMep. [IpH 310M caeayeT YCTaHOBHTD
paamep afiha IOAKATKE HEe MeHee 1eM B 2.5 paza Goabllie, weM pa3Mep
YCTAHOBA€HHOH B CHCTEME OMepaTHBHOH TaMATH.

WNHTEpPHET-WCTOMHUKW

https://sevure wikimedia.org/wikipedia/en/wiki/Operaling__
system

https://secure. wikimedia org/wikipedia/en/wiki/Virtual_memaory
https://secure.wikimedia.org/wikipedia/en/wiki/Memory_
management

Lttp://tldp.org/LDP/tlk/mm/memory.html
http://stargazer.bridgeport.edu/sed/prajects/cs503/
spring__ 2001 /kade/os/memory htm
https://secure.wikimedia.org/wikibooks/en/wiki/ Operating _
System_ Design/Memory_Management

hitp:/ /www.technologyuk.net/computing/operaling _ systems/
memory_management.shiml

htlp:/ /msdn.microsofl,com/en-us/windows/hardware/ gg487427
http://download.microsoft.com/downlecad/F/E/#/7LF662CF-
CBEA-470B-A9FE-CEFCEODISDCY/ mumwin?. pplx
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http://membets shaw.ca/bsanders/WindowsGeneralWeb/
RAMVirtualMemoryPageFileEtc.hlm

https://secure wikimedia.org/wikipedia/en/wiki/Paging#
Windows_NT

KOHTPDNLHBLIE BONPAOCH!

Kakme Mopenn NamMaT VCNONL3YKITCA B ONePaLUoHHbIX CUGTE-
Max?

Ham oTAMMEETCH BMPTYENEHENA MAMRTE OT IMSUHECKOR?

Y7o TEKOE CTPAHUHHAA MOJENE NAaMATH?

I'ne pacrionaraeTca 0TOGPaXEHUE BIAPTYaMNLHON RBMATA HO BHELLIHAE
HOCHTENA?

Kax pacnpegenseTcs namAaTth B pasHeix Windows-cuctemax?



maea 4

MPOUECGCHI

M OBLLIME NOHATUA

IMporpaMma s olleMm caydae — Haliop HHCTRYKIER HPONeceops,
npeAcTaBAeHHER B BHAE daitrg. AAd TOro MTOOEL IPOTPAMMA MOTAA
ORITE 3allyIleHa Ha selIOAHeHHe, OC ACAKHA CHAYAAA CO3AATH ORDY-
JKeHMe HAH CPeAY BEINDAHEHHA 3aA8TH, BRAIDYAHNIYIO B cebf pecypckl
NaMATH, BO3MOKHOCTE AQCTYIIA K CHCTEME BBOAQ/BLIBOAA H T.11. CoBO-
KYTTHOCTE DKPYAKEHHA M ODAACTH TaMATH, COASDIRAIISH Kop U ABHHLIS
HCOOAIIAeMOH MPOrpaMMLI, 1IA3LIBACTCS npoueccom. Ilponecc B xoae
CROBH PABOTEL MOKET HEXOAWTHUA B PEZAWYHBIX COCTOSHAN X, B KARAQM
H3 KOTOPHIX OH 0CODOLIM 00paloM HCHOAL3YCT PECYPCLI, IDCAOCTABAA-
eMEI¢ eMY OlePDAMHOHHON CHCTeMOR,

ABd OCHOBHBIX COCTOSAHWL, BRIIOAHEHHE [IPOLECC B PEKHMe 382871,
KOTAA BHIMIOAHZETCS COOCTBEHEHA NPOrpaMMHEIE KOA, H BHIOAHSHHS
B peUMe fApa, KOCAQ IPOLecc BRIIIOAHAET CHCTEMHEIE (IPOTPAMMEIL, Ha-
XOAAUIMECS B APECHOM NPOCTPAHCTES SADPA ONePaALHOHHON CHCTEMEL

AAf yIPaBAEHHA IPONECCAMH ONePallHOHHAS CHCTEMA HCITOABIYET
CHCTeMHBIe ASHHHIE, KOTOPHE CYIMIECTBYIOT B TENEHHE BCETO BPeMeHH
BEINOAHEHIS Apoleccd. BCa COBOKYTIHOCTE 3THX AAHHEIX 00pa3yeT KoH-
mexcm npodecca, KOHTERCT OIIPepeAseT COCTOSHHE polecca B 385aH-
HEI MOMEHT BPpeMOCHH.

C ToUKR 3peHUA CTPYRTYR, NOAAEDPAUBASMEIX 5APOM OC, KOHTRKCT
ponecca BKAIOYAST B Ced CAeAVIONIHe COooTaBAAIoImME [19]:

N IIOAL3OBATEALCKHM KOHTEKCT — COASDIRMMOE MAaMIATH KOAQ T1IpOIec-

Ca, AQHHHX, CTEKa, PaZALAEMON TaMATH, Oy¥hepoR BECAR/BRIBOAA;
B DETHCTPORBIR KOHTEKCT — COAGPIKHMOE ANMNapaTHBIX PETHCTPOR

(PErHCTp CHYETYHKA KOMAaHA, PETHCTD COCTOAHMS HPDLRECCODA, pe-

THCTP YKA3ZATeASl CTERA H PeTHCTPH 00Iera HasHadeIHd),

8 KOHTEECT CHCTEMHOTO VPOBHA — CTDYKTYDHI AAHHEIX #Apd, XapaKre-
puayrinye nponece. KoBTeRCT CUCTeMHOTO YPORHS COCTONT H2 CTa-

THYCCKOH H AMHIEMHYCCKOH YaCTCH.
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B CTATHYECKYIO MACTH BXOAST ASCKPHIOTOP NPOLECCA M MOAL3OBA-

TeABCKAs 00AacTh {U-06AaCTh).

AECKPUI!IHOF) npouecca BEAKHALeT B cebg CUCTEMHRIE AAHHEI®, HC-

NOAEIYCMLIC ONCPALHOIIION CHCTCMOM AAT MASHTH(DHKAITHE IPOHeCea.
Fri AdHHEIE ]]pH MEeHSKYIH I]p]d ll(')C'l‘pf)(—!HMH Taﬁj\ldl_l,hl I'II}I'}ILECC()R, 0=
AcpxKamen HHGQopMAILAK 060G BCEX BRIIOAHASMEIX B TEKYVIOHIT MOMSHT
BpeMedn lpoueccax. AeCKPHITIOPp IPOLecca BKAKUAET B cebid CAepv-
IOMIVIO HHPOPMALHD!

PACHOAOKCHHES 1 3aHMMACMEL NpoileccoM O0LeM MaMATH — o0LIT-
H{» )"Kdlihll‘iﬁt:‘."l'liﬂ B BHAS DA3OBOICG AL M DdAMe D LIPY HELLPDeDIRITE-
TI0M PACHPCACACHHN TIPOLecta B IaMATH HAH CNHCKA HAUAALIIEIX
AADECOB I pdi3vepos OAOKOE LIGMATH, ECAR HPOLEce pacloAdlaercd
B MaMATH HECKOABKUMH (pparMeHTAMU;

uaenTHdmratop npouecca PID (Process IDentifier) — yHUKaAbHO®
IeAoe THCAD, HAXOASIeecq ODEINTHO E IPeARAAX 0T 1 A0 65 535, rRoTo-
POE NPHCBAKBASTC NPOIECCY B MOMEHT €70 CO3IARIHA,;
PAGHTH(PUKATOP DPOAHTEALCKOTG nponecca PPID (Pareni Process
IDentificr} — BACHTAMHEATOP IPOLCCCA, NOPUOAWBIICTO AAHIILIA.
Boe npoeccn B UNIX-creTeMax 10DOKAIIOTCA ADYTHM1 LIPOE0U-
MY ([IANPHMCP, MPH 3AIYCKe NpOrpaMME Ha HCIOAHEHHE H3 KO-
MAHAHOLIQ UHTEPIPeraTopd ee MPOLEeCe CYWTAETCA NOPOMAL HHBIM
OT IIPOLECCa KOMAaHAHOTO HHTepIIpeTaTepa);

OPHOPHUTET IPOIecca — YHCAQ, OIIPRASATIONISE OTHOCHTEABHOE KO-
AMYBCIBO DPOUECCOPHOTO BpeMeHH, KROTOPOE MOSKET HCIIOAB3CBATE
upornece. [Mpomeccad ¢ 6oAee BEICOKHM IPHOPHTATOM YIIPABACHHR
IepeAAeTCs Jalle;

DPEAALHEI MASHTHMHEATOP MOABZ0BATEAT H MPYNHB, 3AIYCTHRITHX
IpOIece.

U-08aacmi COABDARIT CABAVIOTIYH! HHPOPMATTHKY.

VKQ3aTCAL HA ACCKDHIITOP TUROLCCCE;

CHETYWEK RDEMEHM, B I'e#YeHRe KOnopors PO CC BhLIOAHAACH {I e.
WCIOALIDEAA MIPOLECCOPHOS RpeMs) B pesEHMe [TOAR30BATRA] K pe-
HIAMe nana;

napaMeTpEl IOCAEAHETO CHCTEMHOrO EEI30BA;

PE3IyABTATEL HOCASAHETO CHCTEMHOIO BEI3OBA,;

TabAUIIA ASCKDHIITOPOB OTRDEITH X (RafiAOE; _
MAKCHMAALHES PA3MCPLI AARCCIIOTQ MPOCTRAHCTBA, 3ailHMaCMOTo
IPOLEeccoM;

MAKCHMAAELHEIE pa¥vepHl (haHACE, KUTODHIE MOBEAT COSARBATH NPOLECC,
AHHAMHYCCKAA 4aCTh KOHTERCTA CHCTCMUOTG YPOBHA — DTO OAML

HAM HEeCKOARKO CTERNOEB, ROTORRE H(le(]j\h.’*])’l{']'l'(_}l HPOIECoomM Mpe ero
BLIMOAIICIIHH B POXKHMC AADE.
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AAST TPOCMOTRA TAOAKZEL TPOLCCCOB MOMKCT NPUMCHATLCA KOMAH-
Ad PS. ByAyYH BRIIUDABSHHOH BRI NADAMETROR KOMAHAHOR CTPOKM, UHA
BHIBEAST BCE MPOOCCCH, 3AMYLUIEHHEE TCKYIIAM IOAL3OBATeARM. Ao-
CTATOYHO MOAHVIO AAd NPaKTHYECKOTC UCIOAB3OBaHMSA HWHQODMAMHK)
0 'TabAHLE NPOLECCOB MOKHO IOAYUHTE, BBELI2BAE PS ¢ NapaMeTpaMH aux;
np# 2TOM GYACT BEIBeACHA M1(hOoPMALIHA © IIPOIleCCaX BCeX NOABIOBETE-
A€l (a), 4BCTh AHHHEIX, BXOASTIHX R AGCKPHIITOP H KOHTEKCT [TPOLeCca
(u), & TaFsKe BYAYT BRIBCACHLI IPOUQCCE, AAA KOTOPEIX UC OHPCASASH
TEpMHHAA (X):

S ps aux

USER PID 50PL EMEH VEBZ RES MY STAT START TTME OMMAND
oot 1 0.C C.0 1324 3B& =2 3 Juldg 0:25 in-t
r2]

rool 2 0,2 2.0 J o 2 ow Julde D:00
taventd]

Ip 544 0.3 0,0 2512 ZER 7 5 JulQs 0:00 lpd

nick §91 C.1 0.1 2341 567 /dev/ttyl 3 Jullt 0:18 bash

B NpHBEACHHOM BEINIC NMPHMeDe KOMAHAA PS auX BLIBOAHT CACAY-
IOMYI0 HHQOPMAITHIO 0 IPOLECCAX: HMA MOAB3OBFIBAA, OT AHILA KOT(-
poro samymen npouece (USER), naentngurkarop npouecca (PID), npo-
UEHT MPOIECCOPHOTe BPeMCIM, HCMOAB3YEMOTO NIPOIecCoM B AGHHRIH
MoMeHT BpeMeHH (BCPU). npouedt saunmaemon uamarH (%BMEM),
OBMKE OBBEM NAMATH B KBAOGANATAY, 3aHHMaeMLIA npoleccoM (VSZ),
00LeM IMOCTOSIING aHMMACMOE OPOIeccOM HaMATH, KOTOpasd MOKeT
fiBITE OCBOOOXACHE TOARKD 110 €10 zarepIneny (RSS), diafia TepMHEa-
aa [TTY), cocToanue nponecca [STAT), para crapra opomccca (START),
KOAHYECTBO HCIIOARRYEMDIO HPOUECTRPAGID Bpevenn [TIME), iroanas
CTPOFEA 2anyCcEa mporpaMmMmul [COMMAND).

IMpu paGoTe NpoLeccy MPEAOCTABAIETCA AQCTY L K pecypcaM OC —
OTIEPITHBHON TAMATH, QAaHAAM, TDOUECCOPHOMY BPEMEHH.

AAS PACTIPCACACHHA PeCYPCOD MEFKAY [IDOLECCAMH H VIIPABASHWN
AQCTYIOM K PECYPCANM MCOOARSYETCH [MAAHWDOBIIHK 34A8Y, BXOASITHIL
B COCTAB SIADA OTICPALHMOIINOH CHCTCMB, a TaKKe TPHMeHAIOTCA MeXa-
HH3MEI 3aIHTH IAMHTH B DACKAPOBKH (DaHAOR H YCTPUHCTR,

OcHOBHAA (PVHKLHSA NAAHHPOBIINEKA 2ahay — OaAaHCHpOBEa Iia-
TPY3KH HA CHCTEMY MERAY IPONeccaMH, PaclipeAtAeHHE LIDOLeccnp-
HOr) RDEMERT COTABCHO TIPMOPHTETY NPOLeccoB,

MexanuaM 3aETH I&MATH 3anpeniaeT ACCTYTI Lpollecca K 08AacTu
ONEPATHRAON MAMATH, 34HATOH APYTHME TPOIeccaMi (33 MCKAIOISHH-
eM CAyYad MEEKOPOUECCIIONe BIAUMCACHCTBHA C HCIOAL3IOBAaHUEM 00-
weil Dariria).
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MexaHnav BAOKMPOBKK (palfAoB M yeTpOoiicTE paGoTaeT No TpHHIK-
Iy YHHKAALHOTD AQCTYNA — €CAHM KAKOM-AHGO TPOIeCce OTKPHBALT (halia
HA 3aIUCh, TO Ha 3TOT haila craBUTCT OACKMPOBKE, HCKAIOYSIONTAA 3a-
IHCh B 3TOT (PAiir AAHHBIX APYTHM NPOLBCCOM.

CO3QAHUE NPOLECCA. HACNEOOBAHUE
CBONCTB

Janyck posoro nponecca B OC UNIX BOIMOMCH TOALKEO ADYTHM,
YAHE BBITOAHAHMIFMOR SPOLECCOM. ANy l@HHRIE LpOece P oM
7a3tIBACTCS TPOICCCOM-IIOTOMECM, a 3alyCKaIOIKWA — pOAHTEALCKHM
nponeceos. Tpouecc-noTreMoK XpadaiT HEOORPMAIHD O pOAHTEABCKOM
Iponecce B CBOEM ASCKpMOTOpe. EAMHCTBeHHHIH mpoliece, HE HMe-
FOWIHH pPOAMTEALCKOTO MPOUECea, — 3T0 MOACBHOU Iponece AApa one-
PALHMOHHON CHCTeMBl — init, Hmewimmi P1D, parERE 1. 340yCK 9TOM
IPOIIECCA IPOHCXOANT IIPH HAYAARIIOHR 3aTPYIKC ADA OICPALHOIIION
CH{I"I'®*MET].

B OC UNIX cymiccTEYIOT MEXAHM3MEL AAT CO3AAHHM OPOLEcca i A
HAIYCKE HOBGH NPOrpaMmat, AAA FI0TO HCIOARIYETCH CHCTEMHBIH BRI-
308 fork(), cosagroni HOBEIH IPOUeCC, KOTOPEIH SBANETCH IIOYTH TOU-
HO# KOnHEeH POAHTEARCKOTO,

#include <sys/tyoes.h>
#irclude <unistd.h>
pid_t fork(veoid);

Mexay 1poneccoM-IOTOMKOM H IPOLECCOM-POAHTEASM CYIIOCTHY-

IOT CACAYVIOITHE Pa3AHYHA:

8 DOTOMKY OPHCBAHBACTC YHURAALHEIA naeHTuhHKkaTop PID, oTAN-
HBIH OT PCAHTEABCKOTD,

8 auguentte PPID oponecca-maToMKa NPHEMMAET & 3HaYeHUe PID po-
AHTEARCKOID ITPOLRCTa;

| OponecCe-NOTOMOK NOAYYaeT CoOCTBeHHYIO Tabaully (hafinaBHX pe-
CKpPHIOTCPCE, T. €. akfabl, OTKPLITEIE POANTEAEM, HE ABASIOTCS TaKo-
BBIMH AAH ITOTOMEA;

B AAS IPOLECCA-TIOTOMEKA CYHILAKTCE BCE OAHAAIOIIHNG AOCTABKH CHT-
HaaR (€M, noApasa. 10.3);

» BpeMeHRAA CTATHCTHKE BRIOAHRBHHA TTRON @CCA-TIOTOMKA B TalAn-
nax OC oBHyARETCd,;

] GADKHPOBKH MAMATH H 3aNHCH, VCTHHOBASHHKRIE B DOAUTEAE, HE Hil-
CASAYIOTCA.
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TTpu 310M NPOLECC HACASAYET CABAVIOIIWE CROFCTRA!

APTYMEHTL KOMAHAHOH CTPOKM NPOrpaMMLI;

[IEPEMEeHHKE OKPYSREHUSN;

pearsHu (UID) 1 a¢hherTrHEE (EULD) HAeHTHGHKATOPE] IOAL-
J3OBATCAA, IRTVCTUBUIETC NPOLecs;

pedasHEit (GID} w adderturEnl {EGID) nAeHTHDHHEKATOPE FPyVII-
IIEl, 3ANVCTABIICH IPOLECC;

OPHORUTET,

YCTAHOBKH 00patOTIHKGB CHTHAAGH (CM. TToapasa. 10.3.5).
Dyurrusa fork() BosBpalaeT sHaueHne —1 B CAYTAR, CCAW MODOFAL-

HHE NDOOECCE-NIOTOMKA OKOHMHACCE Hevaadeil. [lpEuunoi sTore Mo-
FEeT CAYKHWTE OANA 3 CAGAYIOITHX CHTyauMLi:

HEeRTOAHSHNE MAKCHMaABHOrQ WHCAZ HPOLECCOB AAST TEKYIOCrO
ICAL3OBATEAN. TCKYIIHe OrpaHHYeHHA, HAIPHMep, 11pH HCHOARRO-
RaHkH 060A0URKM BASH MOXHO y3HATL HAH H3MeHHTE ¢ NOMOIILI0
KoMaHALL ulimit -u;

[ePellOAHeHHE MAKCHMAALHO ADNYCTHYOI KOAWYECTRA AOUSDHHX
OpPOLeCCOB, Y3IHATEH OTPaHHYSHHSA, [M2KAAALIBACMELIE CHCTEMO
& MAKCHMAABHOE KOAHYECTBO AOYEPHMX IIPOLSCCOR, MIDKHG C II0-
MOTIER) KOMaHAR! getconf CHILD_ MAKX;

NePCIIOAHEHHEC MAaKCHMAALHOTO YHCAD [IPOLRCCOR B CHACTEME. AdH-
HOE OI'PAHHYEHNEe HAKAJARBAOTCA CAMOH CHCTEMOH M V2HATE ro
MOZFHO C IIOMOIIEKD KoMaeabt Sysctl {s fille-max wan npocMoTpes co-
Aepxumoc daiira /proc/sys/fs/file-max;

HCYEPNAHE BUPTYRARHAS IIaMATE, QIIPeACAIeMasn PasMepaMy onepa-
TURHOM DAMATH H Pa3iCAd TOAKAYKH.

B cayuae ycnentHoro swinmoanenuna dyurxaims fork{) sosspamaer PLD

IPOLECCA-TIOTOMKA POAHTEALCKOMY Iporecey M 0 Ipoieccy-IOTOMKY. AAg
XpaHeHHA HAEH’I'HCI)HKampﬂB HPOLUeCCOB WCTNARRYETOA THIT ﬂEpeMQI—H—IDﬁ'
pid_t. B BOABITMHCTBS CHCTEM 3TOT THII MASHTUYEH THOY int, 110 11emno-
CRCACTEBCHH OS2 HCIIOAB3ZOBAHMHE THIIA int He PEKOMEHAVETCH U3 Cﬂl'lﬁpd K=
HHHA 06ecTeyeHUA COBMRCTHMOCTH ¢ GYAVIIHMY Bepcamu UNLX,

Anst moaydcHus snagdeHHs PID uw PPID ucnoasaviorcs QyHkumM

getpid() u getppid() cootrercTRenHo. THO BO3BPAIAEMOTO MM 3HAYE-
Hit — pid_ t:

¥include <sys/types.h>
tinclude <urnistd.h>

pid_t getpid({voic):
pid t getpprid(void):;

nOCKD.’\LKY BLINOATICIIHEe 000uX OpOOecCOoB — M ROAUTEAH, M N0-

TOMEKA — LHOCAE Brl30BA (yHKUHHK fOTK() TPOAOAIKARTCS CO CABAYVIOIOEIT
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33 Hell KOMaHAH, HeoOXOAHMO Pa3rPaHIIMEATE NPOrPAMMHEBIR KOA,
BEITIOAHAEMBIN Ka/KARIM Hi 3THX DpoIleccoB. CaMBIH O9EBHAHBIH CIIO-
cofi AAS ITOTO — BHIIQAHATE HYKHEI® YTACTKH KOAQ B PASHLIX BETKAX
YCACRHA, TPOBCPAIDLICTY KOA BosnpaTa Gyiarnny fork(]. Crapmmii yore
KAACLTHYRC K IIN HpHMt’.p'l'ﬂ]‘{Oﬁ TII)()HEPKH ﬂpHHEAEH HMHe:!

finclude <sys/types.h>

#include <unistd.h

int main (void}

{

pid t pid;

switch (pid = fork{})

{

case =1;

/* HeypauHoe Benonaedvie [orx () — pid vasen -1 */
perror ("Unsuccessful fork{) executicnin"i;
brealk;

case O:

/¥ lenc podepHera npolecca */

/* pid — 0 — 370 BEouepHME Apouecc. */

/* B HeM 3HadeHme pid MHMUMANME2MPYETCA Hynem */
sleepil);

printf {("CHILD: Child spawned with 2ID = &d\n",
getpld{}));

printf ("CHILD: Parent PID = %din", getppid(}};

/¥ BasepuweHne paboTe AoYepHero npouecca */
_exit ()

default:

/* Teno npouecca-poourena */

/* pid>0. 3HayMT, BHINONHASTCH POOATEILCKMA * /
/* npouecc, noayuuBwmi pid notowmxa */

printf {"PARENT:Child spawned with PID=%d\n",
pid);

printf ("PARENT: Parent PID-%d\n", getpid());

)

/* Teno npouccca—-pamguTena nocne ofpatorku fork () */
/* Tiomu 6w B case 0 He Onn yramad  exit (0), vo */
/* MOTOMOK TOXS BRIIQMHKMA O MAOVIUMES CeOoM KOMAHIR */

exit (0) ;

)
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[TporpaMMa BhIBEAET CASAVHOIILHE CTPOKH (MABHTHQHKATOPR! upo-
IeCCOB MOTYT PA3AMMIATECH):

PARENT:Child spawned with PID=2380
PARENT: Parent FID=2368

CHILC: Child spawncd with FID - 2380
CHILD: Parent PID=1

BrnpHBeAeHHOM TPHMEPE NPOrpaMMEBl HeOOXOAHMO 0OPATHTE BHIIMA-
HHE Ha CACAYIOIIHH MOMEHT: ecad He 00eCTiedUTh BRIXOA 13 Hponecca-
H¥TOMEA BHYTDH COOTRETCTRYTOLIET) RADHANTA CASE, TO MOTOMOK, 3d-
KOH'THE BBIIOAHEHHe ITPOTPAMMHOTO KOAQ BHYTP# Case, HPOAOATKHT
BHIIOAHEHHE K0AQ, HAXOAAIOETOCA IOCAE 3AKPEIBAKIIEH CHOOKM KOH-
CTPYKLHH switch{). B GOALIIHHCTBE CAYIaeE TAKOE [IOBeASHHe HeOOX0-
AHMO NpeceKaTk. AAT ABHOTO BEIXOAA H3 Npolecca € 3aAaHHEIM KOAOM
BU3RPATA HCMOABIYETCH (PYHKIHA _ eXit(<Kop BO3BpaTa™). BH20B aTol
hVHKIIUH BEI3LIBACT YIIHYTOMKCHHC IMPOHECca M BLIMOAHEHHC CAGAY-
HOIIHX ACHCTEHEL!

B  OTKAKMIAKOTCH BCE CHTHAARL, OKHAATOMME AOCTABKH (CM. MOAPaJA.

10.3);

W 3aKpHBAKITCHA BCe OTKPHITHE halARL
N CTAaTHCTHKA HCIIOAB3IOBAHHA PecypcoB coXpansaercd b dhafAoBOH cH-

CTEeMe Proc;
®  H3DCINAETCHA NMPOLICCC-POAHTCAER B ncpecrasiageTca PPID v moTtoMm-

KOB;

§ COCTOSIHHE IPOLecca ICPeBOAHTCA B «30MOH» (CM. moapasa. 4.3).

Apyrue cnocofGH 3apepiieHhy pabors: Hpougcea OyayT PaceMOTpe-
HEBI B CAGAVIOIIHX MOAPA3ACAAX.

AAS 3aBepIICHHA NPCLUECCA-TOTOMEA PEKOMEHAYETCA UCUOABZOBATE
HMEHHO QYHKIHKD _exitl) rMecTo hyrEmuH exit(). DvEKHA _exit()
QUUIACT CTPYKTYPLI AAPA, CBA3AHIILIE C NPOLeccoM, — ASCKpPHITOD
M KOHTEKCT Hponecca. B otanune o1 Hee, (hyHxnug exit() B oonoaHeHHe
K VKA3aHHEIM ACHCTBHAM YCTAHADAMBACT BCE CTPVRTYPRII AGHIILIX [TOAL-
30BATEAA B HAYAABHOE COCTOAHNE. B peayAkTare 3TOr0 MOMKeT BO3HHK-
HYTH CHTYAIUAN, B KIFTDPOA CTRYRTYPR AABHRIX TTpDHecca-popuTeas Gy-
AYT NOBpEEACHEL DVHKIIHA exit(] MOXKeT OLITL HCIOALIOBAIIA TOABKO
B QYHKUMAX, BBIHOAHAEMEX [POIECCOM-POAMTEABM.

B GoapmHucTee caylaeB yHROHS fork() UcIons3ayeTes COBMECTHD
C oaHOH 13 drvHKIINeH ceMeHCTBa exec... (). [TpH TakoM COEMECTHOM MC-
MOARIOBAHWA 3THX (DYHKIHA BO3MOMKHO CO3SAQHME HOBOIC MPOLlecca
H JAMYCK H3 HCro HOROH MpPOTrPaMMEL,

B peayabrare BRRIIOAHEHUS (YHKTME exec...(] IpOrpaMMHELIE KO,
H AdHHHIE MPOUecca 3aMeHAKTC 114 MPOrpaMMILBE KOA, 3d0yCKae MOl
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nporpamMMel. HEM3MEHHEIMHE OCTAaKITCH TCABKO UASHTH(RMKATOR NpOo-
tecca PID H HASHTHRHEATOR POAHMTEALCKOTQ Opoliecca PPID.

Ecau erimorHeHtie GiyHKUKY cemeHcTBa exec...(} 3aBepIIuacch He-
YCOEUIHO, TO 3TO MOXKET ORITE BLI3BAHO CARAYEOIITHMH IIPHYHHAMM:

1. TIyTe Kk HcnoAHAeMoMy dafiay NpesHIAeT 3HaAYCHHEe CHCTEMHOTO
napaMmeTtpa PATH__MAX, saemeHT oyTH K thaiiay NpeBHILAST 3HAURHHE
cucreMHOro mapaMmeTpa NAME _MAX nax B mpollecce paslpellceHHs
uMeHH thafira BEBICHHAOCE, YTO THCAC CHMBOAMYECKHX CCHIADK B IIyTd
IpeBHCHAC YucAe SYMLOOP MAX, YaHaTh 3HAUSHHS 3TUX NapaMe-
TPOB MOMKHC € NOMOIIIEK) KOMAEARL geteonf -a,

2. @afa, AA8 KOTOPOTC BEIILIBAETCS PYHKIHES, He ABAASTCH HH HC-
MOAHAEMBIM, HH 0OBIMHBIM GalfioM AN He CYIIECTBVET.

3. CnHUCoK NapaMeTpoB, EPEeAABAeMBEIX B 33IFCKAEMAI TpOlec,
CAMTIKOM BOABUIOH.

MaRrRCHMAABHO AQNYCTHMOR KOAHUYECTBO HAPAMETPOR BRIUHCAROTCH
Ha OCHOBE MAaKCHMANBEHO AOTIVCTHMOR AAWHE KOMABAHON CTPOKHE. Co-
raacHo ctaHpapTy POSIX paHHOe sHaueHHe He AOAKHO GBITh MeHBIIle,
uep 4096, B pearpHuIX cHcTeMax OOLIMHO 3T0 THCAO H0ALIOE Ha He-
CKOABKO MOPAAKOR. AAS TOro YTODLI Y3HATE ITO OTPAaHUYEHUe AT CH-
CTEME], MOJKHO BCIIOAL20BATE KoMaHAy getconf ARG_MAX. Tlapametp
ARG_MAX COAEDFKHT MAKCUMAABHO AONYCTHMOS KOAHMECTBO CHM-
BOAOB B KOMAHAHOH CTPOXe. B pedAbHOCTH HAKAGABIBAIOTCH AOMNOAHH-
TeAbHEE OTPAHHTIEHHS HA MAKCHMAABHYK! AAHHY BHIIIOAHAEMOH KO-
MaHABL. CoraacHo CTaHAapTy POSIX MaKCHMAALIIO AQIYCTHMYIO AAH-
HY BHHDAHﬁEMOfI ECOMAHAER MOZEHO RETTHCAHNTE O HOMONBRY KOMAHAR
cxpr ‘getconf ARG MAX - ‘envlwe -¢' - 2048. KpoMc TOro, CHCTEMO#H
HARAGANMBAIITCH W QIPAHMUEHHS HA AAMMEY OAHOTO LiapaMerpd. B npu-
BCACHIHOM ITHAC NpHEMepe NPOUecc-poAHTeAL NOPOSKAAeT HOBLIH IIpo-
uec, KOTOPLIH 3allyCRaeT Ha BHIOOAHeHHe NporpamMuy /bin/ls c na-
pameTpoM -1, [IOCEOARKY NPOHCXOANT TOAHGA 3aMeHa KOAQ TpPOTeccas
IOTOMKA. TO BRI3EIBATH PYHKIINIG _ cXit{) neobaiareAapno:
tircluds <sys/typas.h>
#include <sys/wait.h>
#irclude <znistd.h>
int main{void)

{

pid = pid:

int status;

if (forki{) =- 0O}
{

/* Teno noToMra */
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execl (“/bin/1s", "/bin/ls", "-1", O);
1
/¥ MlpoloJxeHUe rera POOUTens */
walt {(astatus};
printf ("Cnild return code 3d\n",
WEXITSTATUS (status) ) ;
return C;
}
ITporpammMa BEBEAET CACAVICIIEC:
total 17
~ruxr-xr-x 1 nick ugers 9763 Oct 12 25:11 a.out
-ruwxrwxrwx 1 nick users %86 Cct 11 15:20 forkl.c
—rwxrwxrwx ;- nick asers 321 Cet 21 15:40 forkZ.e
Child returr. code 0

Tpotecc-popArTeAR DOCAS COIAAHHA MOTOMKA OKMAAET ero 3aRep-
MeHHE NPH TOMOLWE QYHKITUH wait();
#incluce <sys/types.h>
finclude <sys/wait.h>
pid T wall{int *status);

3a (DYHKI IS (KUARST OKOH'TAHHA BLINOAHSHHS NPORCCA-TIOTOMKA
(ecAH X GLIAC NOPOKACHO IICCKOALKO — AGOro Ha 1nx). Bosepamma-
eMoe dhyHkUHel 3Hauenue — PID zapepiuruBmierocs nponecca, [lepe-
AdBaemoe MYHKIUH MO CCLIAKE ZHAYCIIHE CTaTYCA MPEACTABASIET COOOH
9HCAQ, KOAHDYIOILEe HHPOPMaLHK O KOAE BOSBPATH TOTOMKE 1 €10 CO-
CTOAHMH HA MOMEHT 3aBepUISHHA, AAf TPOCMOTPAa HHTEPeCYIOLICH HII-
dropMagHi HeOOXOANMO BOCMOABIOBATHCT OAHMM K3 MaBKDOUHIPEASAE-
nuit WEXIT, (}, Hampumep, Maxpoonpeaercuane WEXISTATUS() Bos-
BpALLIAAT HOMEeD KOAL BOJBPATY, COACRIKAIErDCR B 3HAYEHHUHM CTaTyCa.

EcaH npornece NopomAder MHRKECTED NOTOMKOR H ROSHHKAEeT Heob-
XOAHMOCTE B OJKMAAHHM 3aBepIleHEd KOHKPCTHOTO IOTOMKA, MCIOAG-
ayercs yHKIHE waitpid():

#include <sys/types. kx>
#include <sys/wait.h>
pid t waitpid(pid_t pid, int *status, int cptions):;

TMepeni apryMent stoi dynknwn — PID nponecca, 3aBepmieHis
KOTOROTO MEI 0FRHAAEM, BTOPOH — 3JI1a4eHHC CTaTyca. TpeTHH napa-
MOTP CIIDEASATET PEKUAM Padornl DyHKIMN.

Ecap TpeTu# mapaMeTp paBeH 0, TC BLINOAHEHHE Npolecca NpH-
OCTAIIABAMBASTCHA AQ TEX IIOP, IOKa XOTA OBI OAMH IOTOMOK He DyART 3a-

78



BepticH. ECAH B KANECTRE TRETHET) HAPAMETDH TEREASSTCH KOHCTAHTE
WNOHANG, TO 3Ha4eHHC CTATYCA NPHCBAMBASTCH TOABKO B TOM CAY-
Hae, eCAM 1TOTOMOK _Y}Ke BHBEPHIH}\ CRE BHIOGAHEHHAE,; B Hp(')'I'HHHI)M
CAYYAC BLITTOAHSHUC POAHTEAT NpoAOAKAeTCH, BeAH yKa3aH napaMmeTp
WNOHANG # noroMoK enle He 2ageplieH, To GyHKUWA waitpid() pep-
et 0

tinclude <sys/types.h>

#include <sys/wait.h>
#irclude <unistd.h>

vold main(void)

{

pid L childFID;

pid t retPZD = 0;

int gtatus;

L2 ( (childPID = fork{})) == ()

i

/* Tens noTowmka */
execl ("/bin/1s", "/kin/ls™, "-1", 0);

while {!rctBID) /* [pOMOIXSHME TeNa ponrrens */

retEFID = waltpid{childPID, sstatus, WNOHANG) ;
I
przintf ("Child return code 34", WEXTTSTATUS (status));
}
IMpurpaMma BEIBEAET CAEAYIOINEE!
total 17
—rwxr-xr-x 1 nicx uscrs 9763 Cct 21 1%2:41 a.out
-rwrrwrTwxe 1 nick users 986 Oct 11 15:70 Zaorkl.c

—rwxrwxrwx 1 nick users 321 Qct 12 15:40 ZorkZ.c
Child return zode (

m COCTOSIHWS! NPOUECCA. XXWU3HERHbIIA
LYK MPOLIECCA

Ha npoMesKyTKe BpeMeHH MEEAY COIAAHUEM W 3dBRDIUEHHeM 1DO-
HEeCC HAXOAMTCA B Da3AHYHLIX COCTOAHMAX B JABUCUMOCTH OT HACTYILAC-
HIIH HRKOTUDH X COORITHE B OUeDalMOHHOH cHeTeme,
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Cpasy e ToCAe CO3A3HMA OpH NomoIlH dvHKIUR fork() nponcce
HAXOAUTCA B COCTOAENHH «CO3AaH» — 3ANHCE B TAfiAHLE IPOLECCOR AAH
HErn yJKe CYLeCcTByeT, HO BHVTPEHHHe CTPYKTVPERI AAHHEIX TIpollecca
e HE HITMOWAAHINPORANLL. Kak TOABKO nIepBOHadaAbHas HHEHHIH-
AAW3IAIIUE NDRONECCa 3BESNIACTCH, OH nepexu,ﬂ\wr B cocTogHue «ToToB
K 3a0yCcKy». B 5ToM COCTOSHHH NMPOLSCCY AOCTYIINEL BCC IICOOXOAHMEIQ
PeCYypCsl, KpOMEe NPOUeCCOPHOrO BPEMEHW, ¥ OH HAXOANTOH B DUEBNEAR
333", OFEHMAQIONIMX BHITCAHeHHS. Kak TOABKO tpollece BLIGHpaeTcd
ILAAHHPOEBIMHKOM, OH NepeXoAHT B COCTOAHHE « BrinoaHAeTcs B PeXxmMe
AApas, T. e, BHTIOAHSAET MPOrPAMMHEIN KOA SADA ONePANHMOHHOM CHCTS-
MEI, obpafiaThBalOITHA MIOCACAHES H3IMEHEHHE COCTOZHHIA MpPOLCeCCa.
M3 sroro cocrogHEHs oH MOKeT nepeﬁ-m 8 CoCTosiHiAe «BuinoAnseroy
B PeXRIMe 33AAUH», B KOTOPOM OVAET BLITOAHATE Y2Ke cBOH cofcThen-
HEIH OporpaMMHEBEIH KOA. [IPpH KaOKAOM CUCTEMHOM BRIZOBE OROIECC
6YAET TTePEeXCAWTE B COCTOHHAE ¢ BRINOAHARTCHA B peXHMe aApar» H O0-
paTHe (puc, 4.1}

CHCTEMHhIE Bhl3BED MUl'y'l' KBILOAHATERCA AAH I‘[(Ij\y‘-l(T‘.Hval ALJCT}’T[E:I
K OIpPepACACHHEIM DECYPCaM, a PeCcypCcLl MOTYT OK&S3ATLCS I11€A0CTYII-
HEIMH — B ITOM CAYYdE H3 COCIGAHHA «BrIlToAHASICA B pexume Hapan
mponece IIepeioANT B COCTOHHHe (cO}KH,E,\aHHe», B KOTOpPOM OH QCBO-
GoxAAST NPOLECCOPHOS BPEMS U CRHAICT OCBOOUEAEHMA pecypcd.
ITocae Toro Kak pecypC CTAHGBHATCHA AOQCTYIIHBIM, ITpDONSCC 2aXBAaTRIBAST
€ro, NePCXOART B COCTOAIIMC «[OTOD K JaIIVCKY? H OIIITL HEMHHAeT OMH-
ASTH BLIOODE AGHWPOBLIHKOM TTPOIECCOB,

B coctosindax «BunmoanseTcd B poKHMe SAPar H «BLINOANAETCA
B peHME 34Ad4UH» LLAGHHPOBULIHK MOXKEeT DEPSEALTh YUDIBASHKE APy
romMy nponeccy. [1piu 3ToM npouece, ¥ KOTOpPOro aipaiu ypakAellHe,
BYAET epeReASH B COCTOAHNHE «[OTOB K 3alVCKY».

Puc. 4.1, >KWU3HeHHLIM UMKN Npouecca
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INpu nepekAOYeHHH AKTHBHOTO NIPXHIECCa NPOHCXOAHT HepeKAIYe-
HIZ¢ KOHTERCTA, [IDH 3TOM SIAPQ COXPAHAET KOHTEECT CTAPOTa TpOTiecca
H BOCCTAHABAHBAST KOITEKCT MPOLCCCE, KOTOPOMY MCPCAACTCS YIIPaB-
AeHME,

[Nocac 3apepmeHna Npotece VAT MepeBeAeH B COCTOAHHE «30M-
GM», 1. e. LaMATE, 3aHMMaeMas NpolleccoM, 6yaeT ocBobOKAEH], & B Ta-
OAMLE IPOIECcCOR OCTAHRTCA HE(POPMALIHS O KOAE BO3EDATA NPOIRCCa,
[ToAHOCTBEC 32BEPUIHTE IIPOIECC MOMKHO IPH IOMOMIH BEI3OBA JyHK-
UK wait() mpoeccoM-poAHTEASM.,

m TEPMMHAR. BYOEPU3ALWS BbIBOOA

[lo yMoAvaHuIC cHCTeMHAa GUOAHOTERS BBOAA/BBIBOAH TIEDEAAST
AGHHBIE HA YCTPOHCTBO TEPMHHAAA HE CPA3y MO BLICANQRIIHA CHCTEM-
HOTO BEI3OBA [HATPHMe[, printf{)}, a no Mepe sdkoiaenms B CleBUdAh-
10 00AQCTH DAMATH HEKOTOPOTO KOAHYECTBA TEKCTA,

Tawas 00AdcTE DaMArTd LIOAYYHAA HaseaHHe Oydiepa BBIBOAG,
a NpoLace HAFOIASHHS AAHHEIX IIepep HEeIOCPeACTBeHHON MX Imepe-
AdYed Ha ycTpolHcTBO HazblBaeTcda Oydepuianued. AAd KasRAOTO
Opolecca BHASARSTCA CBOH Gydhep BROAH/RUIBOAZ. AAHHBIE M3 HETO
IePEARIOTCA Ha YCTRCOHCTBO IO TOCTYIACHHH KOMAlIALL OT SAPA one-
PALMUHHCE CHCTEME HAH [0 3anoaHeHHR Oygepa. Flcnoabsosanne
IIPOMEMYTOTHOTO 6ydepa MO3B0AAET CHARHO COKPETHThR KOAWUECTBO
ofpaneHri K PUINYCCKOMY VOTPORCTEY TePMUIIAAA H B HCAOM YCKO-
paeT padaTy ¢ FuM, CHCTeMHAR DUBAHOTERd HCHDARSYET TPH THMA
OydepuzanuH;

1) noanan Gyihepusanny — Iepepada AZHHHIX HA DHIHUeCKoe
VCTPORCTBO TEPMHHAAL BEIIOAHAETCHA TOALKO MIOCAS TOAHOTO 2aTIOAHE-
Hud Gydepa;

2) mocTpotHad SydepH3ays, NPH KOTOPUA [Te PepAdda AdHHREX HE did-
IHYECKOE VCTPOHCTBO TCPMHHAAG NPOHIBOAHTCH TIOCAC DLIBOAA OAHOH
CTPOEH TEELTA (T. B, MOUARAORATEARHOCTH CMMBUAOR, OKAHUHBAKILIEHCH
LICPEBOAOM CTPOKH, HAH TIOCACAOBATEABHOCTH CHMBOAOR, AAIHA KOTO-
PO DABHA MTHPUHE TEPMHHAAAL);

3] orcyTersie OyQepH3aliH, NPH 3TOM AAHHEIS CPA3y NEPeAAIOTCA
Ha yorpolcTso, He3 IpepBapUTEALHOTO HakonaeHHA B Oyidepe nriBo-
A4,

TlpH nNapasASABHOM BBIBOAE TOKCTA HOCKOABKHMH TIROHCCCAMH
Ha TEPMHHAA BHBOAMMAIH MMM TEKCT HAKALAWBASTCH R (FIABARHOM fry-
thepe Ka?RAOTO IPOLCCCd, 8 MOMCIIT HOCTYILACHHA AATIHBIX HA TePMEHAA
OUPEABATETCH MOMEHTOM HOCBIAKH OC KOMaHas ¢Opoca COASPIREMOLO
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OychepoR Ha YCTPOACTBO, B pe3vALTaTe HeOAHHAKOBOH AANHLI BHIBO-
AMMBIX PA3HBIMH MPOLECCAMH TeKCTOB H HEPaBHOME PHOTO MPEACCTAB-
ACHHA WM POLECCOPHOrO RPEMeHH HPH BEAIOUSHHOH GydepHsaiiiu
BLIBCA TAKHUX MAPAAACALIIO BLIDOAHACMEIX OPOIECCOB MOXCT HPOH3-
BOARHO MepeMelndBatets. T, KakiM 0bDDEaioM AdHHBIE OYAYT Nepeve-
WI4ME!, 3ABMCUT OT MOMEHTA Nepeaavit AAHHLIX K3 Oythepab IpoHeCCoB
Ha yCTPOHRCTBO TEPMUHAAA,

HanpuMmep, Ha pHC. 4.2 Ha AMHMH BpeMeHM NOKAa3aHO NOCAEAOBA-
TEABHOE H3IMEHEHHe COoCToARNS GydepoB BEOAA/BEIBOAA ABYX NpoLec-
COB, MOCACADRATEARITO BEIBOAA MY Ha ?KpaH apabokmue nudpel oT L A0 9
M AATHHCKHEC OYKBH 0T A ao

BRIBOA KAKAOLI( CHMEDAR B ATHX LPOTECCEX TPOWIROANTCH UTASAL-
HLIM OIepaTopoM printt({). 2KHAPHLIMY CTPCAKAMH Ha PHCYIIKE IIOKA3AHO
BpeMe, B TeYeHde KOTOPOI'C IPOLUEcs aKTHREH [HCTOARRYET IIPOLIECCOD-
HOe BpeMd), BEICOTa KAWAOID MPAMOYTOALHUK: 33a2aeT ofillee BpeMd
FH3IHUA IPOIEcca.

IMockoABKY HAKONAGHMe AAHHLIX B Oydepax NPOHCKOAWT NOCTe-
[EHHO H MCIKAY OTACABHBIME BBIZ0BaMH GyHKUKH printi(} moskeT npo-
HCXOAWTE EDEKAKMEHHS AKTWBHOMD NPOLecca, AGHHBIR OVAYT HaKa-

Mpoogecc 1 [ponece 2 ‘
{BRBOAHT 12345,..} {ELIBOAHT ABCD. )

! Meperamenpe

SXTHHHOTO

12 : Opanecca
A
[leperaroyerue AB
AKTHRHOTO
LLPOLECCL 1.ABC
b 123
IMeperamyeHpe ABCD
AKTHBIHCrO KomMaigaa
OPOICeCd P ABCDE cOpoca
fiyipepos
Rpeusa
Hea 3xpanc suBoaRToA:
ABCDE123

Puc. 4.2. CBpoc Gythepor BRO0E/ BRBOAA NAPANNENEHO BbINONHAEMEX Npo-
ufcGoB
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nAWBaTECR B Oythepax HepaBHOMepH, OOBEM TEKCTA, BRAUAWUVOTO
Ha 3KpaH B MOMCHT IOCTYIACHHS KOManaw cOpoca 6ydepa, dyaeT 3a-
BHCETh (T TOTO, KaROH OFBEM yolea HAaKONWThes B Bydepe, a nocasAn-
BATCARHOCTE BRIBOAA (DPATMEHTOR TeKCTa Ha IKPAH GYALT ONPEASARTECS
I{CABAOBATEARHOCTRIO cOpoca BydepoB Ha 3KpaH.

Ang TAro TTOOH H3GeKATS ITOH NPAfAeMEl, MAXKHO OTKAIOYHTE Gy-
depusauio, I3T0 MHHEMHIMMPYCT 38ACDAKY MEKAY BLIMOAHCHHEM
KOMEHARI BHIRUAA ARHHRIX M PEHABHBIM (OABARHHEM TEKCTa Ha TEPMH-
anc.

Yopasaenue GydepHiallHeH TpoN2poAnTeA DyHRIMcH setvbufi):

¢include <stdic.h>
int setvbuf (FILE *stream, char *buf, int type,
size L size);

ApPrymMeHT stTeam 3dAaeT UM I0TOKA BBOAA/BBIBUAR, AAE KOTOPOTO
HaMeHACTCA PCXREM GydepHiauzy; buf sapaeT yxazaTear na obAacTL
naMsTH, B KuTupud xpanures Oyipep; lype onpeaeader Tuu Gygrepsaa-
IFTH H MOXKET IPHHUMATE CACAYIOITHE 3HAYCHHS!

a _[QOFBF — noanas 6ydepusaliys;
m _|OLBF — mocTpotiHas Oygpepr3alus;
m  [ONBF — orcyrerene Ovdiepraaliii,

ADryMeHT size agaaeT pasMep Dydiepa, Ha KOTQPRIH CCBIAGETCA YKa-
aaTeAr buf.

Aan oTkarouenus OydepHi’allMM CTAHAAPTHOrO IMOTOKA BBIBOAA
MOKHO WCMOAB20BATH Oythep HYAREOTD Pd3MEDPA W HbIARATE YHKIIMI)
setvbuf{) caeavzonnM oOpa3oM.

setvbuf {stdoul, {char*)NULL, IONEEK, 0);

PeroMeHAyeTrs Bhl3biB4Th 2Ty (hyHKUMEH B Hadaae pafiorn akboi
TPOTPAMML, NOPONRAAKIINCH IPONECCRl, KOTOPLIE BRIBOASAT A8HHEE
Ha UAMH H Tl Ke TEPMEHAA,

KpoMe Tore, cylecTeyeT YyEKIHA setbuf(), KoTopas no3soaseT cae-
Ad'lb 10 JKe caMoe, 910 K pyHEua setvbuf(), ecan rpedyeTca OTRAIOMHTD
Hyep WA 18A8TEH HOBLIA Oythep Oe3 uavMeHeHUA Tuia Oythepriaiii.
DTa GYHKIHE HMCCT CACAYIOWNH HIITCpdheiic:

$#include <zsLdic.h>
vold setbhuf (FILE *stream, andr *but) )

COOTBeTCTREHHD, OTKAMOUHUTE OYIDEPHZAUMIC MOKHG CASAVIOIIHM
ofpa3som:

setbufl (stdoul, {(char*)NULL) ;

83



4

LRI AYY

KOHTPONBHBIE BONPOCHI

Kakue napameTpel XapakTEpUaYoT NPOLECC B ONSPaUVoHHOM CUCTe-
me?

Kak1e COCTOAHWA NPOX0AUT NPALECT 38 BPEMSA CEOEH XKM3HK?
Kakan koMarAa Co3[aeT HoBLIM Npouece?

Y70 NpPOMCXDAWT NEW BbINOAHEHWA thyHKL MK fork()?

KBk yH pone WrpasT GUGTEMHBIR BbIZOB wait(]?

Hanmuunte nparpammy, nopokasowy 10 CBOKX ROTOMKOE, KOTORLIE
3aBEPLLAKITCA C KOQOM BOSBPATA, PEBHEIM HOMEPY CBOETs NpPoLBL-
ca.



Masa b

3A0AHNS

A3bIKW YNPABNEHWUA 3A0AHUSMI

KomargHaI unmepnpemamop — 3T0 IPOTPAMMA, 3allyHIeHHad B Te-
YeHHE BCErp ceaHca paboTH noak3oeaTead ¢ OC. Ee ocHOBHAS yHK-
UHA — BHIIOAHEHHE KOMAHA MOALIOBATEAR, 3ANHCAITHEIX HA A3BIKe AQH-
HOTO KOMaHAHOTO HHTEPNPETATURA, M BEIIOAHEHHE ITHX KOMaHA AHOD
HETIOCPEACTBCHHO (BCTPOCINILIMY B HHTCPIIPCTATOD CPCACTBAMH}, AHGO
IIYTEM BRIAURL APYTHX MPOIPaML,

OCHOBIILIM CIOCOROM B3aMMOACHCTBHA KOMAHAIOIO HIITCPHPEeTA-
TUPE ¢ LUOABROBHTHAEM HBAAETCH HHrTepdeic KOMaHAHGH cTpoKH. [Tpn
TAROM CHocole BI3aHMOARHCTEWS B KAYECTHE OCHOBHOTO YUTROMCTRA
AAT pa0OTLI ¢ CHMCTCMOM HCTIOARIYCTCH MEpMUHAA. TepMUHAA CAYIEUT
AAR ofipokenus uHOPMAlHY 1 BBOAa HHGOPMAHMH HOAB3OBATE-
AcM. PUINIECKA TepMHHAA — 370 MOHHTOP M KAABHATYpa. Aoruie-
CKHM, C TOYKH 3PeHUd ONepaAllACHHOH CHCTEME, TepMiEHaA — 3T0 Habop
H3 ARVX dafinop. OAHH H3 3THXR DAllAOB CAYKHT AAS BBOAA HHMOpMa-
MY (KOTOPas NOCTYLAET ¢ KAABHATYPHI), APYTOH — AAA BEIBOAA HH(OD-
MAIHH {KOTOPAA BEIBOAHTCH Ha 3KPaH).

B HeKOTOPHIX ONCPALMOIHEYX CHCTCMAX TepMUHAA 00pa30BaH OA-
HHM (PaffaoM, KOTOPRA UCHOABIYETCH W AAT YTEHHH, H AAH SAMKCH.
OHIUYCCKOS YCTPOUCTBO NMPH ATOM ONPSALAALTCI PesUMOM PaboTH
¢ thafaon — sanuckigaeMele B hada AQHHBIE TIOTIAAGIOT Ha 3KPAH, BBOA,
C KAABHATYPE] HAUOAHAST GAlA AAHHEIMH, KOTODEI® MOTYT BBITEH IIPO-
YHVEHEL

CurHaroM AAS Hadaad PaboThI CAYXRHAT BRIBOAMMOE HA BKDAH RpU-
rAQuieHue KOMAHGHOU CMPOKU, WAH [POCTO NPUrAAGIieHie, — MoCcAe-
AOBATEABHOCTE CHMEOACB, YKAJBIBAKWOOIAA Ha TO, 970 HHTEPIDPETATOP
QXHAAET BBOAA KOMAHARL THNWUHOS NpHTAaINeHHe B UNIX-crcTemax
BBIFAAAHT KAK

5
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Broa KOMBHAR 3apepHigeTcs HaxaTHem kaasmiuy [Enter]. mocae
Yer0 MHTEPNPETATOD HAYMHAET BHIMOAHEeHMe KoMaHARL Hampuuep,
MOJKHO BEIBECTH M4 (pafira, COOTBETCTBYIOWErO TEPMHHAAY. 3TO AeAa-
eTCd IPH TOMOIITH KOMaHARI tty:

$ tty <Enter>»
fdev/conzsale

$

3aecs /dev/console — vvs afiad, KOTOPEI HCHOABIYETCH AAS BH -
BOAA AAHHEX U CIHTHBAHHS 8R0AA TIOALJIOBATCAL.

KoMaHARL TOAB3OBATEAR MOTYT [TOARBATHUA AUEI0 B AMAAOIOBOM pE-
FUMe ¢ TepMHHAAA (IPH [OOMOLIH MHTepdeiica KOMAaHAHOHT CTPOKH),
AHGO B IAKETHOM PeXRHMe — Oe3 yuacrns noabsebaTead. [Tpu pabote
B N3KeTHOM PEFRUME MOCASAOBATEARHOCTE KOMAaHA OhOPMASIETCA B BUAS
TeKCToBOTC daiiaa. [locaepA0BaTEABHOCTE KOMAHA, OLpeASAdeT 3aAaHue,
REMTOAHAEWOe KOMAHAHEIM WHTEPHPEeTATOpOM. MMeHHD Mmo3ToMy S3H-
KH KOMAIIAIILIX HITTCPIPeTATOPOE HAa3bLIBAIOT TAKKC A3LIKAMH YIIpan-
ABHMA 3aaaHuaMi. DalA, DIPEASASTIONIIE 3aADHME, YAUTO HE 3 hIBEETOH
CLIEHaPHEM.

A3HK yHNpaBAEHHA 33AAHHMMH ACGALKER OOABAATE CABAYHILIMMH
CBOHCTBAMH:

B HMeTE CPEACTBA ONPEACACHHS IOCACAOBATEALHOCTH BEITIOAHEHEHS
NpOrpaMM B 3AAAHHH M CPEACTRA ONPEASACHHA MCTIOARIYEMEIX De-
CYPCOE;

B UMEeTh CPEACTBA OHPEASABHHA TUMNA BRINCAHEHHA IPOrpaMM (OCHORB-
HOH peXHM, (DOHOBEIN DEXKHM, OITPEACACHHE TPHOPUTETA U T.11.);

® UMETE CPEACTBA OIPCALACHHA YCAOBHH BRITIOAHEHHS vacTel 3apa-
HHA U BETEASHHH 3aAQHHH;

® UMCTR CPEACTBA IIPOBEPKH COCTOAHHA pecypcob OC (haftaoR B IIPO-
LeCCOR) 1 HX CBOMICTE (HALIPHMED, NPaR AOCTYNa).

NAKETHAA OBPABOTKA

PaboTa ¢ 3aARHUAMHA MOMNET BRINIDAHATECH B ABYX DESKVMAX. B AMa-
AOTOBOM PEFEHME H B PeKIMe NaKeTHOH 00paGoTRA.

PaboTa B ANGACTORCM PEKIME [IOAPA3YMeBaeT NOCTOAHHKH AHBEAOT
C MAOABZOBATEASM BO BpeMi BEIITOAHCHAA 34A4HAA. B AHaAOre C OoARIG-
BATEASM MO Mepe BOSHUKHOBCHUA HeOOXOAMMOCTH OMpeAenTIoTCd Ma-
PFAMETDRRI RRITTOAHEHRWS KOMAdHA H IIDOTPdMM, BXOAHLTHX B 38A8HHE.

EcAM DpCM#A BLINOAIICHHA 33AAHMA 3HAMMTEABHO (9aChI HAM AIH],
10} ,A,L'lﬂhl’)]"OBh]fI pe}l(HM paﬁo'rh: MOMET K3 I'hCH HEllpHHMJ\EMblM, nao-
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CKOABKY NPH BHICAHEHHH 3aAdHHE noTpebyeTcs DOCTOZHHOE MPHCYT-
CTBHE OMNepaATOPd 3a TepMHHAAOM, OAHH H3 cnocoO0B CHIREHHS Ha-
IPY3KH H& OnepaTopa B AGHHOM CAyYae — COCTABACHHE 30AAHHA TakK,
YTOGEI OHO BREITTOAHSIAOCE B TAKETHOM DEKHME,

B makeTHOM peKKHMe BCe HEOOXOAHMEIE AQHHEIEC M MAPAMETRR ro-
TOBATCH AO HAYAAA BHIIOAHEHHA 3dAJHHA B BHAE naketHoro daliaa.
BrinoaneHne camMOTC J8AaHHA OIPOHU3BOANTCA 03 YIACTHA ONePATORa,
a BCE AMATHOCTHYeCKHe COOOIeHUT K coolimenna of ontnbKax Hakd-
TAMBAIOTCA B ¢alhax NMPOTOKOAA BEIMOAHEHHA, AHATHOCTHYLCKUE CO-
OBUIEHHA B 1AKETHOM PEXHME TAKKE MOTYT BEIBOAHTECA HAa TEPMHHAA
0 MEPe HX BO3HHKHOBEHUS, HC NIPH 3TOM [IOALIOBATEARD NIOCAE 3aBep-
NIEHYA BRIICAHEHHA 3aAaHHA OYAYT AOCTYNHLL TOABKO ITOCASAHHE CO-
o6LieHrd, KOTOpble OLIAK BEIBEAGHE! Ha 3KpaH, EcAHM KOAHYRCTBO AH-
arHOCTHYECKMX COCBLIGHHN NMpeBLIIaeT KOAHYECTEC CTHCOK TePMMHA-
Ad, TO NepBhle cO0OIIeHH GYAYT IOTEPKHEI,

AAsS mepepadH 33AAHMIO AQHHLIX AQ BRIIOAHEHHS HCMOABIVIOTCH
napaMeTphl 3apauud. BEcal 3aaanne ofpalaThBaeTcs KGMaHAHEIM HE-
TePOPeTATOROM, IPESAOCTABAAIOIIMM HHTEpg el KOMAHAHONA CTPOKH,
TO TAPAMETPR 38AAHKWA ONPEAEAAIOTCA KaK IapaMeTPH KOMaHAHOH
CTPOKH.

KoMaHAHAS CTROKE NPEACTAaBAAET CODOH TeKCTOBYIO CTPOKY, B KO-
TOpOﬂ yxa.?.auo UMA BBIZEIRAPMOTC 3dAdHKWMH H ﬂepEAaB&EMHe EMy
napamMcTprl. Bee MapaMeTprl OTASASIOTCA APYT OT ADYTA CHMBOAAMI-
pasABAKTEAdME, Hanpumep npofeaaMu. ITapaMeTpH -— 3TO CTPOKH,
KOTOPEIE MOTYT MPEACTABAATE OGO MHCAOBEIE KOHCTAWTH, TIOCASAQ-
HATEARHOCTH CHMBOACQR, HMeHA GAaHAOB H yCTpO#CcTs 1 T, 0. Hirrepnpe-
TAITAS TAPAMETPOB NOQ3UIHOHHAN: TAPAMETPR PalAUME KPS 110 Da3a8-
AHTEASIM U [HOFTOMY HCABLIL OIPEACANTL TPCTHH NAPAMCTR, HE OIIPeAC-
AMB MEpPBREIH W RTOPOH. [lepeasRaeviRie napaMerpsl, #000I0e ToEOpA,
He AQAXKIILI COACPRATE CHMBOAEI- PA3ALANTEAH H PA3MHIHEE YIIDABAL-
OIHE ROAR. ODAHAKO MOXHO MCUOABIOBATE DpoGea B TeKCTe napaMe-
TPa; Cro 3AKAOYAOT B ABOMHEIE KABLITKH.

MaxcumanhHoe KOAHYECTEO HaPaMeTPOB, ROTOPGe MOFKHO NCPCAATE
KOMAHAE, OIIPEACAAETCA MAKCHMAABHOH AAHMHON DOAVIEHHON KOMAHAR]
n cucTeMol. B pasHBIX CHCTEMAaxX ITO HMCAC BAPLUPYCTCs. COCAACHO
craHpapTy POSIX AaBHOe 3HAYEHWE He AOAKHO OLITR MEHLIIE, YeM
4096, Cammii npocToit crieco® y31aTL OFPaHHYeHHe Ha AAMHY CTpO-
KH — 3T0 BEIFOAHUTE KOMAHAY

xargs —-show-linizts

Aalnas KOMAaHAA MO3BOANRT V3IHATEL OTPAHIUSHHA, HAKAAALIBHEMEIS
sauiei cucreMoii. Tak, B cncreMe «KOHTPOAL 3lalMii» NPHCYTCTBYCT
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2apaImme give.sh, mpeailaanaucinmoe AAS BLIAQYY OOPEASAEHHOMY CTY-
ABHTY BADWEHTA KOHTROABHOHR PABOTH 10 2apAHHOR Teme, TUITHYHaN
KOMAHAHASA CTPOKA AAS BLHIZOBE OTOTO 3aAAHHA GYACT BLITAAAETE CAE-
AVEOITTMM 00pa3cM:

give.sh 1 3 vasya

3aeck give.sh — wws 3apauud; | — mepBRIA TapaMeTD I8AHHHI,
CNPCACAAIQINHE HOMCP TCMLI;, 3 — BTOROH MapaMerp 3aAaHHA, OIIPCAC
ASLHOLMET HOME BANHAHTA; Vasyd — TRETH HADAMET], OTTPEAGAS O[T
UMA CTYASHTA, KOTOPOMY BEIAASTCH 3aAaHHe.

PE3yALTAT BRINIAREHHS 3dAAHHA A6KAKIIAeTCS B H3MEHEHWW HH-
POPMARHOIIIOTO CKPYIKCHHA 38AAIHS ~~— COACPKHMOTO H COCTOMIINA
(hanDB M KAaTAAOTOB, — 3BHYCKE HAW QCLIAHOEES ADY MY 33AQHKA H 11X~
rpaMn IOALIOBATEAd. OTUET O PE3YALTATE BLINOAHCHHS 33AaHMSA, KAK
V7K€ IMOBOPHAOCE BHIUE, MOEeT Ob6ltb BREIBEASH HA IKPaH HAM B (haka.
AAg oDaerieHHs aBTOMATAYECKOH 00pabOTKH PeRyALTATE BEITOAHEHHA
34AQHHA B KOHILE €70 BHIOAHSHHZ HOPMUPYeTCS KOA BOIBpAaTa — UHC-
AOBOE 3HAYESHHE, XAPaKTeDH3ylollese YCTellHOCTH BNCAHEeHHHA. KoH-
KPCTILIC 3HAYeHHA KCAOQB BO3BRATA QUPCACAAIOTCA B TEKCTE JaAGHHA,
Al}[f"l')’ll K KDAY BOABPAETA SAAAHWA MOMKHD HOAYYUTR HeIIOCREALCTREHHD
IOCAE 3ADCPINEHHS OPH IOMOIIM COCIHAALILIX CPCACTE KOMAHAIIOIO
HHTEpIpeTaTopa.

Tax, B cucteMy « KOHTpOAL 3HAHUE R BXOAMT 3apaHue Jook.sh, nMpea-
HA3HAYEHHOE AAST [IPOCMOTpa KOAHYECTBA BAPHAHTOB IO 34AAHHOMN
TEeMe, KOTOPBIe HAXOAATCA B paboiteH o0AACTH NIpenoaaBaTead. Aag 3a-
IIYCKA ITOrO 33AAHNA eMY NIepeAasT s HoMep TeMEL

_ook.sh 3

B peayakrate CBOETO BBUMIAHEHMH ZapaHue ropMmupyeT dUCA0BON
KOA BO3Rpara, PAEPHHIH KOAMYSCTEY BAPHAHTOB N0 3apdiniod Teme,
K BO3IBPALIAET €ro NPH CBOEM 3aBepPIEHHH. 3TOT KOA BOIBPATA MOJKET
6BITE CUMTAH IOABZOBATENRM HAH APYTHM 38AaHHEM.

B HacTosniee BpeMsa AHAAOTOBHH peXidXiiM GoAee HPHBLIYCH AAS KO-
HeYHOTO IOAB3OBATEAR (HAIprMep, GOABIIFHCTEO IPOrpamMM, 3alyCKa-
eMEIX TTOA VTIDABASHHEM ONEPAHONHON CucTeMH Windows, padoTaroT
MMCHHC B AHAAQTOBOM PEKHMe). TeM 11¢ MEHee NAKEeTHEIA PesKHM BhI-
HOAHERAHT MOXET DRITh YAODEH AAS ABTUMATHIAUHE MHOTUX PYTHHHEIX
omncpanui. [TodToMy NPAKTHYCCKH BO BCCX ONCPALHMOHHBIX CHCTCMAX
(_‘)'I_I_I,E!C'I'By HYI' KOMAaHAHBLE HH'I‘(—EpUpE‘.Td’l‘Uphl HAK dHAAOTHIHEIZ MM TP
TPaMMHELIE CDSACTBA, HO3BOATIOINMC BEIMOAHATL 33A20MA B MAKCTIIOM
pemumMe.
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OBLUWE MPUHUWMBI A3bIKA
WHTEPMPETATOPA BASH

CHHTAKCHC SI3LIKA YIPABASHUA 3GAAHHAMH ONIPEACATLTCT HCIIOALIY-
BMBIM KOMAHAHEIM MHTEDIpeTaTopoM. B AaHHOM yyeOHHKe B KayecTBe
§a30BOrG MCMOALRIYETCA KOMAHAHEIA HHTepnpeTaTop BASH (Bourne-
Again Shell). Tlpu paSoTe B AMAAOTOBOM PeXXUMe KOMAHEAL BASH aBo-
ASITCH € KAGBHATYPH B OTBRT HAa NPHCAAlIeHHe KOMaHAHOM CTPOKH.

JapaHnd, ogopMAIeMEIC B BHAC (haffAoR, COCTOST M3 ABYX 9acTell —
3AT0AOBKE, OMPEAEATIOIIETO HMA KOMAHAHONO HHTEePIPeTATOPA K IYTE
K HeMy, H COBCTEEHHO TeKCTa 38AAHMA, 3ar0AOBOK HAYHHASTCA ¢ Nep-
BOI'O CHMBOAQ IICPEOH CTPOKH hafaa 33A8HMA U AT UHTEPIPETATODA
EASH BRIrAAAHT 0OBIUHO CAEAYIOHNTHM 06Da30M:!

#'/bin/bash

3aech «f» — CHMBOA KOMMEHTAPHA, BCe CHMBOABI, KOTOPHIE HAXO-
AATCS Ha CTPOKE TIOCAE CHMBOAQ «#» K He BOCTIPHHEMMAIOTCA HHETEpIpe-
TATOPOM KaK KOMAHAB!, HTHOPHPYKITCA NPH BRINOAHEHHH 3aAaHUS.

3aroACBOK ABAZSTCA KOMMEHTAPHEM OCO00T0 BHAA 3@ CULT TOIO, UTO
€pa3y 34 CUMBOACM «#» IOMeIleH CMMEOA «!», KoHCTpYRUHA <!y, Oyay-
4K IoMelIeHHoH B HRYaAo (hakiaa 3AAAHH, CHITHAAHZMDYRT O TOM, ITO
OOCAE Hee 3aNHCHIBACTCA MOAHOS HMA UCIOAHASMOTO (Padrd KOMaHA-
HOTO MHETEPIPeTATCRA.

TTocae 3aroACHKA CABAYET OCHOBHAR YACTh CHeHAPHA — IIOCASAC-
BaTEALHOCTE KoMaHa, OAHA CTPOKA CIIeHAPHST MOXKET COAEDIKATE OAHY
HAH DoASE KOMAHA, KOMMEHTAPHH HAK OBITE MycToll, Kak mpanuAo, oalla
CTPOKA CIHEHADHA COARIDKHT UAHY ROMEHAY, IPH DOABLIEM KOAMYECTBE
KOMATIA Ha OAHOH CTPOKE OHH PAZASATITCI TOMKOHN € 2aIATOH.

CHarakCHYeCKM BHI30B OOABLIIMHCTDaE Komairy, BASH cocromt
U3 ABYX HACTEH!
<HMMA KSMAHIIHE> <[NAPaMeTDR >

B radecTpe HMEHH KOMAHALI MQXKCT BEICTYTATL AHGO DIIYTDRCIIINIA
romaraga BASH, anvfio nms thafia, copgpXxaliero Kop, IporpaMMbl HAM
TOKCT 3aAaHUA.

KpaTtkuit COpaBodHHK 10 NAHHOACC YACTO NMPUMOIITCMEI KOMAIIAAM
RASH 1t HHEINHKMM HPOrPAMMAM (IPHEEASH B IPHAOXKEHUHR 2,

Ecan XOMAHAA H €€ NAapaMeTPhI CAHIIKOM AAVMHHBI, TO MOXKHO BOC-
TIOABIOBATECH CHMBOAOM NMepeHoca «\». Tocae YKa3aHNT ITOr0 CHMBO-
Ad MOGEHO ITPOADAFMTER SaAlTMCh KOMOHAR] HH (‘..‘\(—!Ayl{'}l.]l'[-!i:l (I'I'E]()KH, d KO-
MAIIAILIE HHTCPHPeTATOP BVAST BOCOAPHHNAMATE BCE, UTO 3ANTHCAHO [10-
CAE CHMBOAA IEPEHOCA, KAK IPOAUAKEHHE KOMAHABL.
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AAS IPOCMOTPRA AOKVMEHTALMHE [10 KoMaiiaaM BASH MOMKIO BOCIIOAL-
30BAThCHA BCTPORHHOH CNPABOYHOME CHOTAMOM Man. AAR REISORE CTDAHH-
el nomointd BASH meoGxoaMMo BBecTH «man bash». OnHcanue ncrpo-
cHHLIX komana BASH Haxoautcs B pazaeae BUILT-IN COMMANDS,

AAS TIPOCMOTPA CIPREOYHOH CTPAHENE Ho A000H KoMapse UNIX
HeoOX0AMMO BLITBATL MAan ¢ NapaMeTpoM — HMeHeM KOMaHAR. AAd
MONCKA HA3BAHHH KOMAaHA W [OAYYEH U KPETKOIO WX QIMHCEHHA MOK-
HOQ BOCIOAR3OBATLECH NPOrpaMMoi apropos. HaopuMep, BLIZOR apropos
edit BEIBeAST Ha 3KPaH COHCOK BCEX CHPABOMHLIX CIDAHMIL 1O HOIPEY-
MdM, B HEZRAHWTH ROTOPREIX BCTPeUaeTCH MOACTPOKA edit.

X3 NNEPEMEHHDIE

ITpu HanWcaHUHE 33A3HHN CYINECTEYRT BO3MOKIIOCTL QIPCACACHHA
H HCIIOABIOBAHHA nepehrIEHHhrx [ClHﬂAOJ.‘}i‘:U’iO 'I'(')My, KdK Ty ABAASTCH
IIPM MPOTPAMMHPOBRAHHHM Ha ASHIKAX BLICOKCTO YPOBHs). (CyIecTBy-
©T ABA THNA NCPCMCHHEBIX, BHYTPEHHES NEPEMEHHBIE H IMepeMEHHbIE
OKRPYAEHWS, I €, ITePEMEHHBE, 3aAaHHEe B CIelHaALHON oBaact OC
H ACCTYTILIC BCCM BLINDAIICMLIM NporpaMmas. [lepeMeHHBIE ORDY-
FEHHA — 9aCTb 100 HHIBOPRMAI nOHHOID DKPYAKEHHH, KOTOPOe BARSST
Ha REMOAHEHIE MTROTPaMM TOABIOBATEAL.

5.4.1. PaboTa co 3Ha4EHUAMI NEPEMEHHbIX

Tlpr obpallleHnH K LHepeMEHHUR, 3HAYEHAE KOTOPOH He ONpeAsAe-
HO, [IpH BREINOAHEHHH I8AAHHA OVAST BOJIIHKATL OIMHUOKA, 2TO CBAIAHO
c TeM, uTo B BASH cyIecTsyeT pasHuig MeskAy Orey1erBHeM SHATeH s
H TTYCTOH CTPOROH. AAE TOTO ITCCEL H308/KATE DOSABACHNA OLUINGKH, CY-
IICCTBYIOT PAAMYILIC CTIOCOSH AOCTYIIA K JHAYEHHIO IepeMeHHOH!

B $var — LOAYHEHHE 3HAYEHUS TePeVMeHHON var HAY NYCTOTo 3HAYe-
HUH, €CAW Ola IIC HITHITHAAUIHPOBAHA;

B ${var} — anarormuno fvar;

B ${var-string} — nmosyuexne 3AYCIIHS ICPCMCTITION VAT, 2CAH OHAa oOpe-
ASASHA, HAH CTPOKH STiNg, CAM 1IEPEMEHHES VHT HE ONPeARARHE;

m ${var=string} — MOAYUeHIHE 3HATCHHA NMEPEMEHHON Var, CCAH Ol
OTIPCACACHA, MAH CTPOKH String, ecaH nepeMeHHAaA Var He Oupeaeae-
Ha. ITpH 3TOM ecAH 3HAUEHNE NIepeMEHHOM VAT HE OITPEASASHD, TO eF
TAKAKe [IDHCBAMBAETCA 3HaTleHne string;

m ${var:?string} — moavyeHHe IHAUEHHA NEPEMEHHON VAT, BCAU OHE
onpeaesera. ECAX 2HATeHNe MepeMeHHON Var He OIIPEASACHO, TO BLI-
BOAMTCS CTPOKa String ¥ BLIMOANCHHE 3aA0HHS IPeKPanjaeTcd;
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u  ${var:+string} — nmoayvaerca 3HaveHue string, echH nepeMeHHas var
QIMpeAeAeHA, HAHW NYCTDE 3HATSHHE, eCAHW IepeMeHHAad var He onpe-
aenecHa [8].

HMcnoAs30BAHHE TICACTAHOBKH 3HA4YeHWUH SUing Bmecrc aHAYeHHS
nepeMeHHON MOMKET OHTE YAOOHO, HATIPHMED, B CAGAYIOIIEM CAYYAES:
NPeATIOACHHM, YTO 338 AAHHE BRIBOANT Ha 3KpaH dafia NpH DOMOIIH KO-
MaHAEI cat. FiMS REIBOAMMOTO (hadAd COASDHHETCSH B NEPEMEHHON OKPY-
#eHHs. Ecan IepemMeHHad OKDVKCHHN He 3a5aHa — MOACTABAACTCSH 34-
paHee 2apaHHOe HMS (haiira:

cat ${FILENAME:=-/homz/sergey/default.txt}

Taxk, ecan He onpepseaeHa nepeMeHHan FILENAME, komanpa cat BrI-
BeAeT Ha 3KpaH daa

/heme/sergey/defaul=. txt.

5.4.2. CncTemHble NepeMeHHbIe

KpoMe nepeMeHHEX, OIPEARAASMEX [IOAB3OEATEACM, CYIECTEYIOT
TaK:¥e BCTPOEHHEIE CHCTEMHEIE MepeMEHHLEIe KOMAHAHOTO HHTepIpe-
taropa BASH. 3TH nepeveHHBI& HMEIOT CTAHAGQTHEIE UMPHA U JUK-
CHPOBAHHYIC TPAKTOBKY, IPI 3TOM HX 3HAYCHHA IPHCRENBATCA KO-
MaHAHEIM HHTEPORETaTOPOM, MOABIOBATEAL MOJXKET TOABKO CUHTATh HX,
HO He MOMKeT ABHO HAMEHHTE.

B BASH onpepcAeHE CARAYVIOLINE BCTPOCIHILIC MEPeMEIIHEIC,

1. $? — KoA ROZBPATE TOCASAHEA KOMaHAK. BOABpaT U3 ClgHapusa
MPOHIBOAMTCA KOMARAOH CXit ¢ YKAJAIMHCM KOAA BO3EPATa:

{exit <xOO BOBEpPATEY)

Koa BOZBDATA MOMRET CAYKWThL AAS VIPARACHIA BEINIOAHEHHEM 3&-
AQHHSA, HAIPHMCP IPH IOCACAOBATCALHOM MOUCKC CTPOK B (haHAC, B 3a-
BHCHMOCTH OT KOAR BO3RDATH LINIPAMMK 11OKMCKE LLGACTPOKN B thaiae
grep MOZIIO ANDO BLIAATE COOBIIeHH af OMIHOKE, eCAH IIVIKIIAST CTPOKA
HE HAAAEHEA, AUGO NPUAOAKRNTE ITIONCK CASAVIHIEH CrpoKu,

2. $# — UHCAO MAPAMETPOB KOMAHAHON CTPOKH BLI30BA 3aAaHHS;

$1, ..., 39 — npH MOMOLUM STHX DepeMeHHLIX TPOH3BOANTCA I0ACTA-
HOBEA 3H&UEHHH NapAMETPOR, YKA3AHHEIX B KOMAHAHOH CTPOKE, BH-
spapuiet sapanue, MNMepeMennoit $1 cOOTRETCTBYCT NepBLIH MapaMeTp,
epeMeHHOH $9 — ARBATHIN.

EcAn cymecTnyeT HeoGX0AUMOCTL B AOCTYIIC K [IAPaMCTPaM, CACAY-
FOIIEM 3d ASBHThIM, MCNOARSYETCH KOMaHAa shiff, CABM @AY «ORHOY
M3 ACDSITH IADAMETPOB BIPABO 110 CMHCKY TARaMeTpon (pHc, 5.1), [locac

91



Puc. 5.1, Cueur okHa
MapamMeTpoB

| A ’ B|C I pj{e|Flalr|1|J]K
$1 32 %3 $4 $5 6 $7 %5 Ho
shifi — %1 $2 $3 %4 $5 $6 %7 %5 %9

BRINOAHSHMA KOMAHAE! shift BTopoll napaMeTp CTAHUBHTCA AOCTYIIHEIM
Hepe3 nepeMeHHyIo $1, a pecaTriil — uyepes $9. KOAMUECTEO BRITIOA-
HeHHH KOMaHAH shift He orpaHITIeH0. OAHAKO HYFKHO VIMTEIEATE, TITO

R MOMEHT, KOTAA TTOCACAHMH MapaMeTp KOMaHAHOM CTPOKH MOKeT OHTh

HOAYTOH TIOACTAHORKOMN 3HaYCIUA MepemerHod $1, MpU IOACTAHORES

3xauenni nepeMeiinx $2, ..., $9 OYAYT IOAYMCTIL TOALKO HYCTLIE CTPO-

kH. OGpaTHUND CABAIE MEPAMETPUB HE TIPEAYCMUTREMI.

YHacto GLiBaeT HeoOX0AMMO 3AMMHCATL B 34A3HHE CTPOKY, COTTOAUTYIO
H3 MMEHH LepeMeHHoN u HUKCHpPOEaHHOH Yacry, HAIHME[ CTPOKY
Bupa SABC, B xoTopoit $A — nepemennas, a BC — ¢HKRcupobaHian
TeKcToBRad cTpokXa, IIpu TaKo# dopme sanucu BASH ne cMoxer pasam-
45PTh KOHED, HMEHH IepeMe HOM 1 HE9AA0 TEKCTOBOH CTPOKY, HOCKOAR-
KY lICH3BOCTHO, HMCAACE B BHAY epeMelrtan A 1 ctpoxa BC, nepemen-
Has AB u cTpoka C wan nepevennas ABC,

"MMemiIo B CBA3H ¢ ITOH DPOGACMOE 1IeBOSMOMKHO obpatleHue 6o-
Aee dem x & napaMerpam KOMaHAHGH CTPNKH 1TPH TTOMOITIH CHETEMHEIX
nepeMenHLx Si, ..., $4%: npH 2anucy $19 HEHABCCTIIO, KMEACS B BUAY
19-11 mapaMeTp FOMaHAHOH CTROKH MAHN DCDBEIE, 33 KOTOPHM CASAYST
TEKCTORAA CTPOKA «9%,

AAT pellle T 3TOHN NPODASME B IOBEIX BepeHax BASH (2.0 » ctap-
me} AcDaBACHE] CHMBOAR] BRIAGASHUA HMEHM NepeMeHHoHd — buryp-
HEI® CKOOKH. AAA AQCTYTIA K TepeMeHHOM HCTOALIYETCS CHHTARCHC
${ura mepemMeHHOM}.

TTpy NOMOLITH CHMBOAOB BEIAGACHUS HMEeHH e peMeHHOM BOIMOIKEH
AOCTYT Doaee geM K 9 rapaMeTpaM: AAsi ATOIO B KaYEeCTBE HMEHH Nepe-
MEeHHOH YKA3RIEARTCA HOMEp napaMerpa (B Buae ${n}, rae n — arboe
yeaoe tucao). [pu pocTyne  mapaMeTpadM npe DoMomH ${n} Taxxe
YUHThIBEAETCH AeHCTRUE KoMaHALI shift:

B §+ — B 3TOIl NepeMeHHOH XPAaHATCA BCe MAPAMETPHl KOMAMAHOMN
CTPOKH, IepeAdHHBIE 3aAAHUI0. Bee napaMeTphl B AAHHOH NepeMeH-
HOH NPEACTABAHIOT COBOR eAHHYIO CTPOKY, 3aKAIOYEHHYIO B KABRIYU-
Ky, T.2. 5 ="$1$283 .7

8 $@ — B 310U IepEMEHHOE XPAHSICH BUE MTADAMETPH] KOMAHAHON LTPO-
KH, epeaaHHEe 3aAAHHEO. KAIRALIN NePeAaHHEIL NADaMeTp B ARHTHOH
NepeMeHHOM 3aKAI09eH B KABRMKH, T.¢. §id@ = "$1" "$2" "§3" ..,;

8 50 — B 3T0If IepeMeHHDH XpaHHTCA HMA (PAHAA BHIOAHTIOWETOCA
sapanna. C oC MOMOMLI) MOMHO OPTaHH3OBHEATL PeKYyPCHBIHLIA
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BEIAOB 34AGHHA, HE 3dBUCAIITHE OT HMeHH erc hakaa. MTHRIME croBa-
MH, BBI30B

axec SC

BCETAR PEKYPCHEHO BBHI3OBET TO JKe CaMOe 33aA4HHe BHS 34ABHCHMO-

CTH OTF UMEHH ero hafaa.

B kayecTBe IpHMepa HCIOAL30BAHUA ¢ HCTEMHBIX TEPEMEHHBIX IIPH-
EEAEM CAEAYIONTee 3aAaHHe Ha d3blke BASH.

#' /bin/bash

while [ "S1" !'="" 1; do
echo S@
shift

Gdone

3BAAHFE B UMKAS BBIBOAHT UPH HOMOIHH koMaHAR echo Boe uepe-
AGHHLIC eMy [lapaMeTphl. [10cAe KasKACTe BEIBOAA OKHO HapaMeTPOR
CABHT'ASTCH IPH MOMOLIY KoMaHAR! shift. BRITOAREHHEC 33aaHHa 2aBep-
HIAeTCSE IPH HCUCPNaHHYE CIHCKA MapaMeTPOoR, T. €. B CAYUAe, KOTAA M0-
CAE TIOCASAHETO BHEITIOAIICHHA KoMaHanl shift nepouiil mapameTp ctame-
BHTCH PABHEIM MYCTON CTPOKe (MOAPODOHEe 08 ACITNAREORIHHRIX KOMAH-
22X CM, TPHAOMKEHME 2],

B pesyAbTaTe BRITOAHEHWS 33AAHHA HA SKPAH OVAST BEIBEACHO CAE-
AYIOIIeR:

oS B L
N L i) B

MOKHO BHASTE, UTC Hd KaX¥AOH HOROU UTEPAlUU LMKAA 3HAUSHHEe
CHCTEMHOR MepeMeHHON $@ MeHdeTca B COOTBETCTEHM € TEKYLIMM
pacinoackeseM OKHa apaMeTpoB H OGH.IE’:E HHCAQ AOCTYIIHRELY Iapda-
MeTpoB MOCTENEHHO YMeHLIIAeTCS,

5.4.3. KonupoeaHue repeMeHHbIX 3afA8HNA
B cpepy

[MepeMeHHREE, KOTOPEIM B XOAE BEIIOAHCHHS 33A3HHI IPH TOMOLTH
oTIepaluHH « =» GBEIAQ IPECBOSHN 3HAUEHWE, AOCTYITHBL TOARKO BHYTDH
3TOTO 38AAHHMA H TOALKO 114 BREME CTO BHIMOAITCIIHA. TaKUC ICDCMEHILIC
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MOTYT PACCMATPHBATLCA KaK ACKAABHEIS, H30AMDOBAHHELE OT BHETITHEE
cpe,n,hl BBINOAHEHHH FaAAHHHA.

Aast Toro 4yTodH CACAATE MEePeMEeHHEI®, HHHIHAAHIRPOBAHHLIE He-
KOTOPhiM 33A8HHEM, AODCTYIHRIMH ADYTHM 38AAHHAM, KOTOphie Gyayr
BHINOAHATECS B CPEAE TOTO JKe CaMOTe KOMAHAHOr0 MHTepIpeTaTopa,
MINKHO BOCIIOABIOBATECH KCIMdHADﬁ KQIIHPOBAHMA MEPpeMeHHEIX B Cpe-
AY TEKYIIETO 3aAAHS,

KOHHPOB&HHE epeMeHHBIX B CpeAy 3apAHHA HPOHIBOAHTCA KOMAH-
aoh export. CyinecTByeT ABa (POPMATA £€ BLIZOBa!

1) export <pMA IepeMeHHON > — mepeMelaeT yiKe HHHITHAARINPO-
BaHH)"IO HEPEMEHHYIO B CPEA)’ EBEINIOAHEHHWA 3aAdHHA,

2) export <HMi NepeMeHHON > = < JHAYeHME > — [OPHUCBAWBACT MIe-
pemMeHHCH 3HaYeHHe W NepeMellaeT e B 0BAACTh NepeMeHHRIX OKpY-
JReHHNS.

COBOKYT[HOC‘I‘I: [IepeMeHHEIX, ODBABARHHRHX B CpcAe BRITTOAHEHHA
3aA3HAA, OBEIMHO HARHEAETCH HAOOPOM NepeMeHHEBIX OKPYFREeHHS 3T0-
ro 3apAHuA. AAd NTPeCMOTPA BeeX OOLABACHHRIX IePEMeHHEIX CKPYAKE-
HHUA CAYKHT ROMaHAg sel:

5 set
PATH=/bin:/sbin:/usr/shin
PWD=/home/nick
TrY=/dev/LLy6

Tlpu 3amycke HOBOR KOMHH KOMAlIALIOre MHTEpPIpeTaTopa (I1anpu-
Mg, [PH MOMOWIX ABHOIO BHAOBd HCUOAHAeMOro thaiiaa bash) Ha-
CABAYIOTCR BCE DIIPeASASHHEIS NEpPCMEHHEIC OKPYXReHHa. IpH atom
KOMaHAHEIN HHTEPUPETATOD NOAYYaeT HOUBYH) KOTHED TeX e CaMux
MepeMeHHBIX — AOGOe B3MEHSHHEe 3HACHHA NePeMEHEHX B CPeAe Ko-
MaHAHOTO HHTESDIIPETATOPA 3aTparuBaeT TOARKD er0 COOCTBeHHYIO Cpe-
AY BRINOAHEHHA, HO HE H3MEHAET CPeAY BBRIIIOAHSHWS BHIZBIEAKINETD
KOMAHAHOIO HIITePIpPOTATOPA.

TaK, B cABAYICIIEM AMAAODE C HOARIORATEASM OIPEABATETCH LIBPE-
MEHHAA OKPYKeHHA MY VAR ¢o aHaucHHeM A, TOCAS USTO 3aTVCKACT-
CA HOBAA KOMHS KOMAHAHOTO MHTEpUPETATODE, B KOTOPUH 3HayeHue
mepeMeHHOl MYVAR HacAeAyeTCA, & 3aTeM repecupeperteTca. [lo-
CAe 3aRCPHIeHHA [I0BOTC KOMAHAHOICG MHTepOpeTaTepa H BO3BpaTta
K NMpPeALAYTIeMy 3HadeHHe nepeMedHoit MYVAR soccTaHABAHMBa-
eTcA. [10CKOALKY B CACAYIOUICM NPHMEPE PACCMATPUBARSTCA AHAAC-
IOBRIE DeXUM padorhl L NIOARIGRBETRAEM, TOAYRUDHWM IINUITOM
BLIAEASIETCA BEIBOA CHCTCME, HOAYKHPIILIM KYPCHBOM — BEOA, [TOAL-
30BATEAS, KYPCHBOM B CKODKAX 01MadeHs KUMMEHTAPUHW K XOAY Bhl-
NOAHSHHA!
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§ export MYVAR=A

5 acho SMYVAR

A

§ bash (3anyck 3#oBod XONuU KOMAHGHOTO UKMEPHp2mamopa;

$ echo SMYVAR

A (znavenve MYVAR ynacaegoBuq0)

$ export $MYVAR=B

$ echo $MYVAR

B (snauenue MYVAR nepeonpegeaero B cpege MeKywero
UHmMmepNpemmMmopda)

$ exit (BrXxogBnpegHgyWUY uHMepnPEININCD)

$ acho MYVAR

A {FHTUERUE BOCCMUHOBACHO)

HeKkoTopble DepeMeRHBIE OKPYKeHHA 00bABAAIOTCA B CDEAE BBIIIOA-
HEHMS GCHOBHOID KOMABHAHOTO MHTEpIpeTaTopa, ranyckaeMoro cpasy
NUcAe BXOAE IOAB3OBATOAA B CHCTEMY [CM. Moapasa. 8.2). 310 noseoaq-
eT HCMOAR3OBETE 3HAYEHHE NepeMeHHON B ABOH KOITMKY KOMAHAHOTO
HIITEPIPETaTOPA, 3ANYIUCIIHOTD B X0AC ceaHca paboThl NOAB3OBATEA.

[TprMepom Taxol NepPeMBHHON OKRYREeHUA MOXKET CAYXUTE PATH,
JuagcHHEeM STOH NepeMeHHOH ABAARTCA CNHCOK a6COAIOTHEIX HMEH Ka-
THAOIOB, B KOTOPBIX TPOH3BOAWUTCA IIOHCK HCIIOAHABMBIX (haiiroe (3a-
ARHHH I TTROTPAMM), @CAM TIDHW UX 3aTTYCKe OBIAQ YRAAHO TOARKO UMK
thaliaa €3 yKalaHHst OTHOCUTEALNIONG HAH @GCOAIOTHOTO [IYVTH. [Tops-
ADK H4aAdHMA KaTasrorng (')JIPEAPA}IH'I' Cl'pa'l'l—?]'}d KY NOHCKd, T.e. IoeAanad-
BATCALHOCTE MPOCMOTPA KATAROr0B KOMAHAHBIM HHTEePIPETaTopPOM.
MTiA8ADBATEABHOCTE IPOCMOTpA BasKHA B TOM CAYYAE, SCAH HA AMCKE
CYWeCTBYeT HECKOABKO HCIOAHAEMEIX HafAAOR ¢ OAMHAKOBEIMH HMe-
HAMH, — ecAM He OyaeT ABHO 34AAH KATAACL, NepBEIM OVACT 3anyLicH
HCTIOAHAE MBI Qiatia, el KaTAAOT HAXOAUTCA BANNE K FduaAy CIIHCKA
b Depementioi PATH,

I'f(mham-sa'remj:. MOBKET HMETh (B (ZUG(_‘."I'H(—‘.HHHIL"I KA © HUHOA-
ACMEIMHE PAFAAME K ACDABHTL DTOT KATAAQT K CTIHCKY

export PATH=SPATH: /check/scripts

T4k, B IIHBeARHHOM HIpsepe nepemerHod PATH npuesansaercs
ec CTAPOe JHAYEHME, KOHKATeHHPOBAHHOC C Pa3sASAUTeASM «i» H# HO-
HblM UMEHEeM KATAAOA C HCIOARAEeMREIME (haiaamu /check/scripts, Tpn
2TOM HOBOR, MepecHpeiereHHoe 2HaYeHue NepeMenHel PATI] Syaer
HAXOAHTECA YXKe B Cpepe KOMaHAHOTO HHTepHIPeTaTopa MOoAB3OBATEAR
1 OYVART AOCTVIIHO TOABEO B TOUSHME erc CedHca PAatoTH ¢ CUCTeMOH.
Bce 0CTAABHBIC TIOALIOBATEAH GYAYT BHAETH CBOE 3HAUCHHC NepeMeH-
TI0H, GITPeABACTTHOC B CDEADN HY KOMAHAHRN THTRINDETETOROR.
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TToCckKOARKY 3HAUYRHHA IEDPEMEHHEIX OKPDYREHWE NOTEeHIHMaALHOD
MODYT BAHATDL Ha paboTy 3aaa1IME ToAnL30BaTEAd. HATIPHMED OIpPeAE-
AHTH MVIEHA KATAAOTOR, B K(_)T()I‘.Ihlx XPAaHATCH Lbai:l}\hl MOARIORATEAH,
OHH 6YAYT BXOAHTE B HHQOPMALIHOHHYIO CPEAY CeaHCa I0OAL30ORBATe-
Ad. Ecan Kaxue-AHO0 NepeMeHHEBlE IDH 3TOM BAKAIOT Ha BRINOAHERHE
2AARHHS, OHH OYAVT BXOANTE B HHPOPMAUHNOHHOE OEPYKeHHE 3TOrO
33AAIIHA.

Hanpusmep, 6GAbLLAH YdUTh 3AAAHKI, BRUARTITMR B COUTER CHCTEME]
«KOHTPOAR 3HAHWM», HCIOAL3YET 3HAYeHHC nepeMeHHOl BASEDIR
B KaYecTBE MMEeHH KaTaAoTd, coaepaallero (paianl cHeTeMbl. Ecan ria
MepeMeHHAA He OIPeaAeAeHa, TO 3apaHHEe 2aBeplllaeT CEOE BLITOAHE-
Ime;

if T "S{BASED R:-DIUMMY}" == "DUMMY" | ; then
echo "lleperennaa \$BASEDIR He zajana”
exit 100

fi

9.4.4. [locTyn K 3HA4EHVNAM NEPEMEHHbBIX

TTpMOROSHNE 3HAYEHWA MEREMEHHBIM MTPOUIBOAUTCH TIPH IOMOIY
KOHCTPYKITHHA!

<UMA LepPeMeHHON>={3naseHmne>
HAH
Tet <umMa nepeMeRHOF>=<zZHave e>

Ip# NpHCROGHUH 3HAYCHHA HY3KHO 00paTHTL BHUMAHHKC 114 TO, 4TO
HpoGeAB] MEMAY HMeHEM MepeMeHHOH H 3HAKOM PAREHCTHA, d TakKe
MEeXAY IHAKOM DABSHCTBA H ZHAUSHHEeM He AOIIYCRAWITCA.

AAd TOTO YTOOE! IPH BHIIICANICHHHE 3aAGHMA MOKHO OBIAC DOAVIHATE
AOCTYIL K 3HAUEHWH) I'l!:‘.pE!MEHHf_)ﬁI, Heoﬁxo,aua:\{o BOCIIDARIOBATECA OIIE-
parHeil MeACTAIOBKH «$», [Ipi IPAMOM YVKA3aHHH B TCKCTE 3aAaHMA
HMEHH NEPEMEHHOA 910 HMA GyAST BOLIIPHEATO Kak Crpokd. Foanm uMs
NPEABAPHTE OMePAlMeH IIOACTAROBKM, TO [IPH BLIODAIICIIMH 33AAIHNS
GYAET IpPOHIPEARHA ICACTAHORKS JHAYEHHA [1e [‘JE‘:MEHHOﬁ C YKA3idHHKELM
mocae «3» HMeHeM. TIOACHHM 3TO Ha IpHMepe;

#!/binftash
variable=Hellao
ccho varilabkle
echo $Svariable
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TTOCAE BREIIINAHEHWH TAKOTO 3AAAHHA HA FKPAH OYAST BRIHEARHD!

variabls
ITelio

VUHTHIBAS BCC BHINECKAIATIIOE, HCTPYAHO AOTAAATLCH, ITO IIPHCBO-
EHHE 3HAYEHWS OAHOH NEPEMEHHDA ADYTONR MepeMeRHOT DYAET 3anu-
CAHO KAK

SR-AN 3AMYCK 3A0AHUA HA UCMNONHEHWE

Aast Toro 2TUOBL JAMYCTHTh 38ATHAE Hi HCHOAHBHHE, €70 HYARHO Ne-
PCAATE KOMAHAIIOMY HIITCPIPETATORY, KOTOPLIA GYACT aIlaAMIHPOBATL
TEKLT 3dAdHKRHE 1 ’L'pdH(Zq](_lpMHpﬂha'l'b HiUMdHARL 3AAdHWA B CHOTEMELIE
BLIZOBH ONEPALKGHHOA CACTeMEL [1pH 3TOM KOMAHAHEIN HHTepIIpe-
TaTop BYAST MOAASDRHBATE HHOMOOPMALMOHHOS OKPYACHHE 3aAaHHA,
T.©. XPAHHUThL ECe BpeMeHHEe AaHHHe, HeOOXOAHMEIE AAS BHIIIOAHE-
HIsI 33A3HHA, HaMPHMEP NPUBA3ZKH K TEKYILleMY TePMHHAAY, ACKAADL-
HEle TIepeMeHeHHEe, (PabACHRIE AECKPHIOTOPBI. 3dAdHHe MOMKeT OhITh
HePeAAlo 11a HCMOAHEHHE TCKYIIOMY KOMaHAHOMY HIITCPDIIPETATOPY —
B 3TOM CAYYde COXPAHASTCA TeKyies HHPOPMAUMOHHOE OKPYReHHE
(pHc. 5.2).

Taks®C DOIMOMRCH IATYCK CPEACTBAMH TCKYIIETO KOMAIINTOTO HHTCP-
LPETATOPE HOBOI' PONECEA KOMAHAHOIG HHTRDIDPeraropa [puc, 3.3).

KowMaHAHEH MHTEPIIDETATON

Puc. 5.2. 3anyck 3a0aHus B KOHTEKCTE TEkyLLEro KOMaHOHOMD MHTepnpeTa-
rapa
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Pue. 5.3. 3anyck 3apaHnA B HOBOM KOM@HGHOM WHTEpNpeTaTope

YIIPapACIIHG OpH 3TOM IePeAACTCA HOBOMY TRONScCY KOMAHAHOTO
HHTEPDIPEIATOpRd, KOTOPHE OVAET HCHIOAHATH NEPEAGHHOE CMY 2aAa-
HHe. [locae 3aBeplIeHHS BHIOCAHEHHA 3AAAFWA HOBETH TIPOIECC KO-
Ma@HAHOTC HHTeplIpeTaTopa OVAET 3aBCpIllcl M NCPCARCT YIIPABACHHE
OBPATHC BLI3BABUIEMY €0 KOMAHARGMY WRTepuperarepy. MuathopMa-
UMOHHOS OFPVREHHNE HOBOTO KOMAHAHOTD HHTEpTperatopa OVAeT HO-
BEIM, HO OHQ T2K}KE YHICACAVET HCROTOPLIC CBOMCTBA HEQOPMALHOH-
HOCO ORPY?REHUSA NPEABIAYIIETO HHTERITDETATODE, HAlIpHMER 3HAYeHH
MePeMEeHHEIX, COAEPAHMOC HIMCHACMEIX 3aAaHUCM (PAHAOB M T. II.

3apaHIe MOXKET ORITH 3ANYIIEHD Ha HCIOAHEHUe KAaK Helocpej-
CTBCHHO [IOAL3OBATCACM — H3 KOMAHAHON CTPOKH, TaF. H H3 ARYTOTO
sAAdHER. BO BTOPOM CAyuae HWMs 3alyCKaeMoro 33AaHHE DPEACTABAA-
eT co50iH KOMAHAY B TEKCTE 2AMYCKAKNIErO 2AAAHMA. YCAORWMCH TPH
3TOM HaRAIBATE 3allyCKAaIoIIlee 3aAaHHE POAHTCABCKEM MO OTIIONCHHAI
K 3aTIYCKAeMOMY — AQ'IepHeMY. AHAAQTUYHO B CAVHAE COAGHUE HDBOTO
KOMAHAHOTO KHTEPIPETATOPa; COJAAICIIME HHTepIpeTaTop 6vaeM Ha-
SLIBATE POAMTEALCKHM IT0 OTH(MHEHUK) K LIOPOXAIEMOMY (AGUeDHEMY).

BO3MOKHEL CASAYIOIIHNE BaPHAHTE! 2aIlyCKa 383N

1) myTen yRazaHuy needd Palina 36AaHHA (BOZMOMKHO C IOAHEIM
HAM OTIIOCHTEALHEDM MYTeM K hakav);

/check/scripts/teacher/ygather.sh

Aad Toro yToOB BOCHCOABLIOBATLCA TAKKMM METOACM 3AMyCKa, dafa
C 33AAHHEM ACATKEH HMETE aTPUGYT ¢ UCITGAHHMbIWY.

HDI-I TAKOM 34AVCERE 34AQIHS [1a HCIMOAHSHHE 3AyCRAeT A HOBAA KO-
MU KOMEHAHO) HHTERILDETaTopa, IYTE K KOTOPUMY YKA3dH B 34TOAOB-
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Ee 3apaHHA. [locAe 3apeplileHHs 33AaHISI YIpaBASHHE BO3BpAIllaeTcHd
POAMTEABCKOMY KOMEHAHOMY HHTEPOPeTaTopy. B cavuae ecAM 3apaHue
HRAD 3ATYINEHO M2 ADYTOTO 38AAHKH, DOAWTEARCKOR 3AAAHNIE IPOACA-
MaeT CBUC BLINDAHCIHE €O cAeaylolled KoManakl. Ecan sapamue Guino
3AMYLIEHO NABICEATEABM B KOMAHAHOH CTPOKS, NPOMOXOAWT ROBEPAT
K IIPHTAAIIEHHE) KOMAHAHOMA CTPOKH POAMTEALCKOTC MITCPIRCTATORA,

Ecan B cTpoKe 3amycKaeMoro TakHM OOCDAa3OM 38AAHMS HE YKAZHH
MOAHBIA MAH OTHOCHTEABHEIH IOyTh X GafiAy 28AaHER, TO NOHCK (ai-
Ad 3aAAHUA NPCHCXOAMT B KAaTAAOTaX, NepeYlCACHHHYX B [lepeMeRHOH
orpy:ReHHs PATH, Kax npu 3amycke 09bMHOTO HCIIOAHSIeMOToe dafina,

2] IyTCeM 3aMYCKa KOMaHAHOTO METEPIPETATOPA C YKA3aIIHCM HMCIIH
thaiira 3aAaHHA & KAUECTRE MaPaMeTpd;

/bir/bash /check/scripts/teacher/cather.sh

[Tpu TakoM METOAE 3aIMyCKa DAaHA C 3dAaHHeM HeoBd3aTeALHO AOA-
HCI EMETh aTPHGYT «HCNOAHHMEIH», TakKe AONYCKAETCA OTCYTCTBHE
3AI0AOBKE B TEKCTE 3@AdHUA — BeIOUP KOMAHAHNTO HHTEpIPeTaTopa
OCYMECTEAACTCS MOAL3DBATEAEM, 3AMYCKAIOMMM 343aHHE Ha HCIIQAIS-
HHe, IOFTUMY DN TAKOH (DOPME 3a01YCKa 3ArOAOBOK HIHOPHDYRTCH.

B oTAHYKE OT IPEARIAYIIETD METOAR 3aMYCKa, IPH OTCYTCTBIH abCo-
AIOTHOrO MAH OTHOCHTEABHOTO IYTH K thaliAy 3aaanHmu €10 HOHCK GUy-
WeCTBASIETCS B TEKYIIEeM KATaAoTe. DTO CBA3AHO ¢ TEM, YTO B AAHHOM
caywac uMs dpaiiaa nepepaeTca B KavecTBe MapaMeTpa KOMaHAHOMY
UHTEPTIPETATOPY, 4 HE HCHOABZYRTCH KAK WM MCIOAHAEMOTO atna.
B 0CTAABHOM METOA, 3aNYCKa AFaAOTHYCII MPCALIAYILIEMY,;

3) UYTEM JHTYCKE NMPH ROMOIH ROMAdHABL @Xe0:

exec /check/scripts/teacher/gather.sh

ITpu TakoM 3aOYVCKe YIPABASHNE HEPEAALTCS AOYOPHCMY KOMAITAIID-
MY HHTepipeTaTopy 0e38038paTHO — POAUTEABCKHE KOMaHAHEBIH HH-
TEPUTPEeTATOP NOAHOCTEHD 3dMEEARTCHA ACURPHHM, KOTOpHI:'I BRIIIOAHSAET
3amyumCcHHOE 3apaHHe, Bo3BpaTa K BBITOAHCHHIO POAHTEALCKOTO 3aAd-
HUWH NDCAS 2ABEPHIEHHANA ACUBRPHETO HE TTDORCXOAWT, (Daia 3dA0HNA IIDHA
Tako# QOPMe 3aNYCKa AOAKCI HMCTL ATPHOYT « MCTIOAHHMEIA »;

4] TyTEM JAMYCKA B TOM K€ KOMAHAHOM HHTCPRIIDETATOPE:

/check/scripts/env.sn

Ecan nepea uMeHeM 3aTYCKAaEMOTO 3aAAHUA AODDARMTS TOUKY, UTAS-
AGHHYIO OT HMeHH NpOoBeACM, TO BLIIOAHEHHE 33A8HHA HPOAQOAKHTCE
YK€ 3ATYINEeHHOH KONMHeH KOMaHAHOIO HHTEDIPETATOPd, IPH 3TOM AAH
HOBOIO 33A3HHA OYAST WCIOAL3OBATLCH Ta 3R CAMAs CPeAd BpeMeHH
BEAIIOANIRHHAA,
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HecaoxHO AOrapdThCsd, HTO I[IPH TAKOM 34IYCKe HOBOE ddAdHHe I10-
AVUHT B CRO€ PACHIOPSREHME Te JKe CaMEIe NepeMEeHHEIR, YTO H BLI3EAE-
mee 2ro 3gAaHIE, — I[IPH COXPaHeHHH KONHH KOMAHAHOI'O HHTCRIIpEeTa-
TODA ['.(_))(IJHHHP.TCH Haeron HH:{'I'[)EHHEQ COCTOHHHEE, B TOM YHOAR W MTEE-
Melninic. Bee HNCpCMCITHELE, OOTABACIIOEIE 1 HITHOHAAW2HPODalIIIEIS
B BRIAHAHHGM 3dAdHHH, ﬁyA}"I' HMSETh Te e SHAUYEHKMA KM OCAS €00 34-
DepPIISHIN, KOTAA YIIPABACHHE GVAET MepejaHo BEI3BABIICMY 2aAaHHMIO,

BEO,/BbIBOJ. KOHBENEPHASR OEPAGOTKA

[TpH BRIIIOAHMCHHE 3aAAHHA AAIITIEIC, BEIBOAMMLIE HA TEPMMHAA H TIO-
AyudeMee ¢ TEIMUHAARY, LIOCTYIIAHIT TYAR He HaupsMyHs. Aad Mepeaaur
H MOAYUSHHS AAFMHEIX UCIIOAL3YIOTCA OY(hePEL BBOAR/BEHBOAQ — [TPOMe-
MyTouHEle 00AQCTH OIepPaTHRH(OH NaMATH, B KoTopeix OC HaKallAMBaeT
BLIBOAHMEIE AAHHEIE TTepea HelIOCPEACTBEHHOH nepejatel HX Ha Tep-
MHHAA HAH TIOCAE TICAYYEHHS ¢ TePMAHAAA. YIpapheHHe DydepamMu BBO-
AB/BHIROAA HPOHCKOAWT HEXARHCHMO OT [MOABIORATEAN [MOACHCTEMDHM
DBEOAQ/BLIBOAA, BXOAJLICH B SAPO COICPALHOIMIION CHCTEMEL AQCTYI
K Oythepam BEOAR/BRBOAA LPOHTKOAMT LPAKTHYLCKH AHAAOTHUHO AQ-
CTYTIY K (PafAdM: IO YMOAYAHHIO CHCTEMA BBOAA/BEHIBOAA [IPEAOCTABAA-
er LLpO3ApavHHKN AOCTYII K TPEM BHRIYAARHEIM hailadM, AB3 U3 KOTODHX
CAYFKAT AASl BETBOAA AAHHEIX Ha SKPaH, a OAHE — AAT NOAYIEHHS AAHHETX
C TEPMHHAAL. JTH (PAHABI IOAYTHAN Ha3BAHHE MOTOKOB BEBOAA/ BEIBOAG:
m stdout — MOTOX BHIBOAG, TI(} YMOAYAHHK} — 3KPaH TeRMHHAAA;

B stderr — DOTOK BLIBOAQ OIMHGOK, MO YMOAYAHHIO — QKPaH TEPMH-

HAAd;
® stdin — DOTOK BBOAZ, IO VMOAMAIIHIO — KAABHATYpa.

AAHHKHE, TOCTY LAWK B TIOTOKH BEOAR/BRIBOAR, ODRIYHO Halipasas-
10TCs B halA, COOTBETCTRYIOIUA VCTPOFCTEY TEPMEHANA B KATAACTe /dev,
Aas Tore 9TOBEL B XOAE BHIMOAHEHHS 3aAAHHA BEIBOAHTH TICAB30BATEAR-
CKHe AAHHEE R (halin HAH NIOAYYATE BXOAHEE AAHHELE H2 dfAd, BBOA/ BHI-
BOA MOCT OLITL nepenanpasAcH. TTpu 9ToM AdlIHEIE, KOTOPLIC B 0OBIMITOH
CHTYAI MU BRIBOARTCH Hd IKDAH, TIRDERANPARANKITCR B Y RAZAHHBIF (hafa,
4 ARIIILIC, BEOAHMLIC GOLIYHO © KAGDHATYPLL, — CYMTLIBAIOTCA U3 (hatira.
IMpH EKAIOUEHHOM NEpeHANpPaBAeHHM BRIBOAA AQHHEIX Ha 3KPaH HAH IO-
AVUSHMSA HX C KAQBHATYPH He [IPOHCXOAHT, T. €. GalAR TOAHOCTEIO 3aMe-
HAKT YCTPOUCTEA TEPMHUHAAL. YIIPaBA€HHE TIEPEHANPABASHHEM AGHHEIX
TIPOWU3BCAHTCA TIPH HOMOIIH KOMAHA, MePOHANPABACHIA BBOAR/ REIBOAA.

Aaa Toro yTolbBl MEepCUanPaBHTE BHEBOAHMHEIE TIPOTPAMMOH (B TOM
THCAE W 3aAdHHEM] pauHne B thada filetxt, HeaBxXoAMMO 3a1TYCKATE TPo-
I'pAMMY C YKA3AIHCM CHMBOAA [ICPCIIANIPABASHNS DLIBOAA « = %!
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prog > file.txt

EcaH daiiaa file.txt He CyIIecTBYST, TO NPH TAKOM NePEHAIPARACHHH
OH DyaeT cORARH H B Hero DyAVT 3allMCAHEl BCE AGHHBIE, KOTOPEI® IPCA-
Ha3HAUEHLI AAS BBIEOAA Ha TepMHHAA, Ecal thafia filetxt yxe cywe-
CTBYET, TO BCe AQGHHBIE, KOTCPBIe HAXOAMAHCE B IICM AO 3&]1}'{31(3 epeHa-
IPABAGHHA BHEOAA, OYAYT 3aTEPTHI HORBIMM AAH HbIMH.

H].'JH HAKOIACTIHHA B OATIOM [Zp&ﬁhe AAHHEY, IOAYHIAEMBIX OT HECKOAR-
RUX nporpavim, rpedyetes Ao0GaBAATE AAHHEIC B KOHCH K YKe HMC-
OITEMCA B harae. AN 3TOrD MOXKHO BOCIIOABBOBATRCH CHMBOADM Netpi-
HaATpaBACHHSA BEIBOAA C AOﬁaBILEHHQ.\I =0

nrog »>» fila.txl

ITpu TaKOM BRIZ0BE ARHH K€, BRBOANMbIe TPOTPAMMOH, GYAYT ACGaB-
ACHII B KOHeT chaitaa file ixt. Ecan haiira B MOMEHT BBI30BA IPOTPAMMEL
HE CYLECTRYET, 10 OH OYAET CO3AAH [IePea BEIBOAOM B IICTO AAHHELTX.

AAA NepeHATPABASHHS IOTOKE BROAA HEOOXOANMO BOCTIOARIOBAThEH
CHMBOAOM LISPEHANMPABASHHA BBOAA « < ». AAS ICPCHANPRABACIIHS BROAA
13 chatiaa file.txt BEIZUB OYAST BRITASACTE CASAY KILLUM 06pda3om:

prog < file.tx:

Ecau tpeGyeTcs cAHOBpeMeHHOR TeDeHANPaBAeHHe BEOAA U3 (haH-
Ad infile.txt u BLIBOAA B daiia cutfile. txt, TO BEI20B BYAET BEIPAHALTE CAR-
AVEOUTFTM 00pasom:

prog < infile.txT » ouatfile.txn

AAs TepPCHANPABASHAL MOTOKA BBIROAA OAHUR LIPOIPAMMAL B NITOK
BBOAA APYLTUH MOMHO BOCHOABL3IOBATLCA KOHBCHCDPOM BDOAA/BLIBOAA.
V(CTAHOBKa KOHBEHepa MPOH3BUANTU CHMBUADM «|». Tak, Aax l1epeHa-
NPaBACHHA BLIBOAA IDOTPAMME! Progl Ha BXOA IPOrpaMME prog2 BRI-
30B OYAST BRITASIARTH CAEAY KM 00pasoM:

procgl | orogZ2

KoHBefep BROAA/BEIPOAR ABATETCA TUITHYHKIM I PUMEPDM HUOARRO-
BAHHA UAHOTO H3 OCHOBHEBIX NPHHIHNCD, MOAQMKCIHEX B OCIIOBY LilNIX-
CHCTEM, — OPHHUWITE ASKOMIOSHUHK, ATl CAOKHAL 3aaadda MOJKReT
GLITL pa3bHTa Ha HCCROALKC TIOCAEAOBATEALHEIX 3TAIIOB, HA KaKAOM
M3 KOTOPHRIX PETIAeTcs CBOA crneludHyeckast MojA3aaata. [lpaMenHerRne
TAKOID TOAXOAA CTTDARABIREET cafd 10TOMY, UTC CAHH H Te JKe AeHCTBHA
MOTYT GLITE MPHEMCHCHE B COBEPIIEHHO PA3HBX 3apauugx. Hanpumep,
BOZBMEM ABA HdAHHHH — LepBoe, KoTopoe OYAET IPUCMATPHBATE CIIH-
COK IOAYVHEIIHEIX BAPHAHTOB 2a7aHHE U BEIBOAWTE £T0 B aA(haRHTHOM
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fOPSIAKE, H BTOROEC, KOTOpoe GyaCT TPOCMATPHBATL CHUCOK BAPHALITOR
L0 3AAAHHON TeMe 11 BRIBOAWTL B10 K d ADERHTHOM TIOPAAKE.

byAy4H peaaHInNBaHHEIMHY B BUAS MOHOANTHOH OpOTpaMMEL, 3TH ABA
3dAaHU AYOAHPYIOT BYHRUHMOHAABHOCTE ADYT APYTa. EcAl XKe MBI IDH-
MEHUM BCErg ABa AeFCTBHS — BRIBOA TEKCTOBOTO (pafira B MMOTOK BEI-
BOAQ M CODTHDOBKY BXOAHOIO MOTOKA C NMOCACAYIONEH BhlAadel ero
B BHIXOAHOW, ME TTOAYYHM ABE MPOCTHE 3aAAYH, KOTOPHIE MOTYT GRITh
ACKOMITOIHPOBAIIL 118 OTAPALIILIS KOMAHALL

IMeproe 3apaHde IPH JToM UpHOGpeTeT BHA

la /check/students/vasya | sort
a BTopoe —
ls /check/teacher/themel | sort

3A8CH KOMAHAA 15 BRIBOAHT CIHCOK PAHAOB B 38AaHHOM KaTaAOTe
B [IOTOK BEIBOAQ, & KOMAHAA SOTt COPTHDYET 3TOT ITOTOK U BEIBOAUT OTCO-
PrApPOBAHHRIH PE3YARTAT B OTOK BEIBOAG IO ¥ MOAYAHHKIO.

NOACTAHOBKA

85.7.1. NoacTaHoeKka BLIBORA NPOrpaMm

[Npn zanucaHUM 3aAaHKUH JaCTO BOZHHKACT HEOOX0AHMOCTE B COXpa-
HeHHMH AGHHEBIX, BBIBOAHMMEX kaxOH-AnGo nporpaMMmoi. Aad Toro uToDh!
MOTOM MOKHO GBIAO CPABHUTEALHO fIDOCTO HCNOALIOBATE 3TH AAHHEIS
B XCAE BEIMMOAHEHHS 33AAHHA, MOAKHG COXPAHHTE HX B MEPeMeHHOH 3a-
AGHWA. AAF 3TOTO IPHMERSFOTCA BRIDaskeHds $( ) v (0DpaTHES KaBhM-
Ki). ByAY49H BCTABACHHEIMH B TQKCT 33A811HA, IPU ero BEIMCAIICIIHY OHH
SAMEHAKITCA HA AAHHEIE, BRIBOAMMBIE KOMAHADH,

QopMa 3aNHCcH KOMAHAA' NMOAACPKMBAETCS BCCOME BEpPCHRMH KO-
MaHAHOTO HHTepnpeTaropa BASH. HanpumeD, KOManaa

var="1ls /check”

APUCROUT TICPCMCHROM var 3HaYeHHS, COOTBRTCTRYIONIEE CITHCKY BCEX
$atinoB, COpAEpRallMXCA B Katdaore /check.

Horas dopMa zanmcH $(KOMaHAL] HOAASTIKMBASTCS TOALKD BePCHS-
MH BASH 2.0 i cTapitle H I03BOAAET CO3AABATE BAOIKCIIITEIE ADVT B APY-
ra TOACTAHOBKM.,

Hanpumep, KOMaHAR

var=$(ls /% (1ls /check))
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TIPHCBOMT NepeMeEHON VAar 3HaleHHe, COOTBETCTEYIOUIEeS CIIHCKY BCeX
¢aiiAoR, HAXOASIIMXCH B MOAKAQTAAOTAX, HENOCDPEACTBEHHO COAEPALA-
UIHXCH B kaTaAacre /checlk

5.7.2. [pynnoBbie CUMBONEI

3ajdua HOAYUIEHHA CNHCKa Beex dalA0B B Karaaore, KoTopas Oblaa
PACCMOTPEHA B MPEARIAYVIIEM MOADABARAE, MOKET OLITE DOARE CAOAHON,
IoAbz0BATEAID MOIKCT ROIAAODITLCE NOAYIHTE CHHCOK 11C BeeX hallAce
H KA TaAOre, d TiAbKO l'l]'dl:i.iﬂﬂ, MMEHH KIFURAIX YADBARTEODAHIT tHIpEAR-
ACHHOMY KPHTCDUIO, HAIPHUMCD HAYHHAOIHACH ¢ OYKBER A HAH COALD-
MAUTHE He GOABE BOCEMH CHMBOACB. AAT OTIDEAEASHMA TAKOIT KPHUTEDHA
HCMOALIYOTCA MacKa MMeHH (paiina, HAM NMPOCTQ MacKa. MacKa TIpeA-
CTaBAsIeT COOOH TEKCTOBYH) CTROKY, Ha KOTOPYE) HAFAGABIBAIOTCA IIOUTH
TE JRe CaMEre OTPAHWYEeHHS, UTO H Ha HMeHa M AAoR. EAHHCTREHHO® OT-
AHUHE MACKH COCTOHT B TOM, UTO B €€ COCTAB MOTYT BXOAHTL CHMBOABI
TIOACTAHOBKH, HCMOAB3UBAHHE KOTORBIX B MMEHAX Lpﬂlt'h\()ﬁ SATIPENIeHO,
I'p# IpOBepPKe COOTBETCTBHA HMOHH (PAFAA MACKE CHMBOAL TIOACTALIOS-
KK 3dMEHHSHKIT (‘.{_lﬁ()fi OAMH HAH HECKUABKO CHMBUOAUH MMCHH.

HauGoAee 9aCTO HCMOARIYIOTCSI CHMBOARI MOACTAHOBEM «*» M 4 ¥y,
CUMBOA HOACTAHOBKH «*» 034avYaer, YTO BMECTO Here B HMeHH (aitra
MOKET CTOATE AODNE KDAITTECTRO CHMROAOE, Tak, Macke text» . doc 6yayt
YAOBACTBORSITH HMeHa dhalAos text!.doc, text123 . doc 4 paoke text.doc.

CHMBOA 11OACTAHOEKH « T » O3HAYEET, ITO BMECTO Hero B HMeHH Gati-
AA MOXRET ¢TOSTE OAHE CUMBOA HAW HH OAHOTO. Tak, Macke text?.doc
OyAYT YAUBAETBOPATE nMeHa daiaob textl.doc, text.doc, Ho He Gyaer
YAOBABTEODATE M4 text12.doc.

AAS MOAYUEHHS CTIHCKA aHAOB, VAOBACTBOPSIOLLIMX MACKE, TIQCACA-
HASM MOXKET OHTh YKA3dHA B KAYeCTRE MdpaMeTpa koManab! 1s. Hanpu-
MOp, KOMAHAA 1s *~ BRIBEAST BCE halALI TEKYIIET) KATAAOTA, HMEHA KO-
TOPBIX OKdHYWHAKOTCA Ha THABAY (0OBIRHO TAKHM 0f0paioM MMEHYIOTCA
aFALL, COACDARANTHE YCTAPEBRITHE ASHHEIR).

IEXN vrpABNEHVE XOHOM BLINOTHEHNS
3AAHUSA

5.8.1. NocaeJ0BATENBHOGTH BbINONHEHWA KOMAHL

CaMnbie OPOCTLIC 33AalTHA JAKAOYaAlOTCA B NOCACACBATCALIIOM BEI-
MOAHEHWR KOGMARA, UOARIDBATEAN, 1I[IH 3TGM DE3YARTAT BRINOAHEHWH
HPeABRAYIITHX KOMARA HHKAK He BAMAST Ha BHINNOAHCHHE NOCASAVIOIITHY,
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TakKe HHKHK HE YUMTHRARTUS, KdK BEIUAHFOTCH KOMAHABL B npo-
CTCHIUINX 3aAQIHAX, PACCMOTPCIIIILY BBIIC, RLITOAIICIIHC KOMAEIA HACT
NOCABAOBATEALHO.

B cayiae HeoGXOAHMOCTH ONPEASASHHA TOTO, KaK BEITOAHSIKOTCSH KO-
MAaHAKI ~— MOCAEACBATEARHO MAH NTAPAAAEABHD, — HEODXOAMMO UCIIOAB-
30BATh CUMBOALI-DAZABAHTEAH ;% W «&n.

5.8.2. NapannensHoe BLINONHEHWE KOMBHA

Aﬁﬂ OOCASAOBATEABHOM) BRUIIOAHEHHHY HECKOARKKHX KirMd HADHAN pl':! 3-
ASMSIIOTCS CHMBOAOM «;». B pE3VARTATE DEIIIOAHCHHAC OUSPEATION KOMAII-
ABl HRUMHAETCH TOABKG TTOCAE 3aBEPIUEHHA BRITOAHEHHA UPEALIAYLIEDR.
EcAl BEMECTO PazALAIITEAT «h MEIKAY KOMAHAAMH YKA3RIBASTCA Padae-
AHTeAL «&», TO KRAQT KOMAHAQ, CTOAINAT AQ PASACAMTEAA, BEITOAHT-
et R (POHOBOM PeKHMEe, a CAGAVICINAS KOMAHAA BHIIOAHAOTCSH HOMEA-
ACIIHO MOCAC 3aNVCRA Mpeabiayueil. TakuM o0pa3oM, BO3IMOIKEH TTapaa-
ASABLHRIH 3a11YUK H BRIIUAHEHUE ARYX HAH (10ASE KOMAHA,

CHHTAKCHC BEHIP&FCINHI AAS HOCACAQBATCALIIONC BLITOAIICHHS ABYX
KOMHA OMPDEASATETCH CABAYIOILIAM Gfipasom:

KomaHZgal ; komanmal
ARAAOrMYHO NOCTYTIARM H B CAYIAS MAPAAAEALHOTO BHIMOAHSHHS,
KOMAHTA. & XOMaH} A7

Heobx0auMO OTMOTUTE, MTO CUMBOA-DAJACAHTEAD «;% MPHMCHACTCA
OB BIYHO TOABKE B TEX CAYUHAX, KOIAS TPENYETCH DAZMECTHTE HRCKUABKN
KOMAaHA Ha CAHOH cTpoxe. Tolo e xduhekTa MoKIIQ A0OUTLCHA, SCAH 3a-
MeHHTDb Pa3ASANTEAH «» Hd CHUMBOAK KOHITA CEPOKE.

Ecan OpH HCHOAL20BAHHE PAASAHTEAS «&» YKA3ATE TOALKO TIEPEVIO
KOMallpyY (KoMaHAa &), To KoMaHaa OyAeT BHIMOAHeHA B (hOHOBOM pe-
AHHAME, A BRITCAHPHHE BYAeT NepeirdHo KOMAHAS 2aAaHH4, HAXOAAecs
112 CAGAYIOINCE CTPOKC. ECAM 3aITveK KOMatiaH B (POHOBOM PERHME OBIA
llp(ll-[?iBE,b.EH H3 KOMO H(\Htlﬁ C’I'pl’)KH, T KIMIHAA HAYHET CRO2 BREITIOAHS=-
HHe B POHOBOM PEMHME, & YIPABACIING BYACT Cpasy ICPCAAHD KOMAHA-
HOMY HHTEPIPETATOPY.

5.8.3. YcnosHoe BLINONHEHUE KOMAHA

Aﬁﬂ GLIMCAHEIIHA DOCAEAODBATOABHOCTH KOMaHM, B KDTOpUﬁ 3anyc1(
HA HCLUOAHEHHAR KH}KJ\,UI:I KOMAHARL 33BHCHAT OT PQBYAT:TH‘I‘E!. BEINTIOAHESHHA
(X0p3 BO3BPATa) IPCALIAVITHE KOMAIIA, ACNCALIYIOTCH PAlAeAnTCAN &
u|
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Aag Toro YTobE BEINOAHHTE KOMAHaAy1 M, €CAM OHA BRITOAHHUAACEH
VAAUHOD, BRIMOAHH TR KOM&HAYZ, HCTIDABIYETCH CACAVIOIIAA 3ATTHCh:

KOMAEIAL && KOMAEIaZ

AAg TOTL STOOH RRIMDAHWTE KOMaHAY | 1, 8CAM OHA BRINOAHHAACH
IICVAQYHO, BEITOAIMTH KOMATIAY 2, HCIIOALIVCTCA IOXOMKAT 3EITNACL:

roMaHgal | koManma?l

YeneuHoCTh BRUGAHEHHR] KOMOHARL DIIDEAEASETCH 110 ee KOAY BOa-
epata. [1pH >ToM Koj BO3EDATE, PABHELR HYAK), 03HAUALT VCIEIIHOS BEI-
NOAHEHHE KOMAHAEL KOA BU3BPATA, OTAMYHEIH OT HYAR, — HEYCICUIHOE,

KoMaHaHAaa CTPOKA, COASDRAIIAA DAZASAHTEAN & W ]] MOJKeT DAaccMa-
TPHBATBECA FAK ACTHYCCKOE BLIPDAYKEHHC, 3HAUCIIMEG KOTODOrO BLIMMCARCTCA
KOMAEHAHBIM MHTEPITPETATOPUM 110 MEDRE BRINOAHEHHH KOMaHA, Pazaean -
A && 1 || MOTYT paccMATPUBATLCA KaK ONEPALIE AQTHIECKOTO YMHOMKCITA
H ACLHHYSU KON CACKEHASH COOTBEN T ITBEHHC). B kauecige aprymem‘ou AN
YeCKHX (PYHKITHIL BEICTYVIIAOT FOALI BO3BpATA KOMAaHA, HYACBOH KOA BO2BDA-
Ta COOTBETCTBYeT HCTHHHOMY 3HaYSHHIO. OTAMYHBIH OT HYAS — AQKHOMY.

TIpu TaXOH HHTEPNpeTalHy PAZACAHTEARH TIPABHAS HX DAGOTE MO-
ryT OBITh ONIMCAHEL 3aKOHAMHE ACTHKH — €CAH IIepBad U3 Oapld KOMEHA,
pasaeAeHHHX onepanmed &&, 3aBepmaeTesd ¢ HENYASHBIM RUADM RO3-
BPaTa (ACKHOE ZHAUSHHUS), TO BCE 3HAYEHHE AOTHISCKON (YHKUKMH 3a-
BEAOMO OYAET AOKHEIM H BEINOAHEHHS BTOPOH KOMAIIAL] HE TpelyeTcd.

ARAAOTHYHO, BCAW ITEPBAA W3 M PR KOMAHA, DAZARARHHRIX OI2P4Tim-
cit ||, 3aBepuIaeTes ¢ YACDLIM KOAGM BOJBPATa (MCTUHIIOC 3HAYCIIHC),
T RCE 3HAUSHHE J'IHI'M‘-[E(_‘.K{II‘:I (I)}’HKIJ,HH. B HeADMO HCTHHHO 1 BRINOAHS-
1S BTOPOH KOMATIAR TAXKE He TpebyeTcd.

MHrepnpeTauys onepanuii [| B && mpomaBopuTcs caeBa HANPaBo,
NpH 3TOM OHH HMEHOT OAHHAKORHIT MPHOPHTET, Ard HAMEHEHHT IIPI-
opHTeTa TpebyeTcd HCOOARIOBAHNE KPYTARX CkoOOK. Taxum obpaszom,
puipaxeHnue commandl || command?2 && cammand3 GyaeT cooTreT-
CTBOBATL Bupaweruio (commandl || command?2) && command3, ro e
command! ” (command2 && command3),

5.8.4. O6weguHeHKe NOTOKGR BhIBGAJ
nporpamm

C TOYKH 3PEHHA YCAOBHOTO BHITIOAHEHHA KOMAHA (DUTYPHBRE CKODKH
{ } ABASIOTCS CHMBOAAMH FPYINUPOBEH. OAHAKO OHM MOryT OLITL HC-
MIARIORAHKI AASA TOMD, yrO0RL ()G’MN'IHH’FE: [IOTOKH BhIBOAD HECKOABKHX
IporpaMM B oAW1 YTo6L! NepenanpaPuTL BBOA,/ BEBOA AT HECKOALKHX
KOMAasp, BMec1o
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KOMaHOal » pafin; KoMadIazZ >> fain
MOMKHO HAITHCATE
{ koMannal; woMakDazZ; | > barn

l-.lp]l ITOM NOCAEADBATEALHOCTE KOMAHA, 3AKAIOUCHHAN B CKOGKH, 5}7‘
AST PAaCCMATPUBATECA KOMAHAHBIM WHTEDIIPETATOPCM KAK eAMHAasd Ko-
Ma HAA, AGHHEIR (T KOTOPOA NOCTYNAIT B TTOTOK BhlBOAA.

5.8.5. 06nacT BUANMOCT NEPEMEHHbIX
3apadus

Q6AaCTh TPUMEHEHHS K[IYARTX CKOOOK | | TAKAKE TITHPR, 4YeM IIPOCTO
rPyNNHpoBFa KoMailh, EcAM IOCACAOBATEABHOCTL KOMAallp IIOMECTHTL
B KPYTABIR CKODGKH, TO NOCAR HhILIDAHEHH S MOCABADKATEARHOCTH KOMAHA
BOCCTAHABAMDAIOTCS MIAYCHUA HIMSHCHIILIX KOMAHAAMH [ICPCMCHITEIX
OKPYIKEeH,

Hanpumep, caeaylolliee 2apaHue;

var="global"; {var="local"; echo "var is $var"}; \
echc "var 1s Swvar"

BLIBCALT:

var is local
var is global

3aeCh NMepeMeHROA var CHAYaAd NpHUCBaHBaeTca 3HaveHwue "global”,
noTOM OHO HaMmeHeTca Ha 'local”. Ho DoCKOARKY ROMAHAR, HIMEHIONIAs
3HAYCHUE IEPRMEHHD Var, AKAHMEeHA B KPYTABIE CRODKH, TO IOCAR €8 BBI-
NoAHEHH JHAYEHHS TIepeMeHNoH BoccTaHaBAHBaST S, TakuM odpasonM,
TIpH MOMOLIE KPYTABIX CKODOK MOMHG YNIPABAATE QOAQCTAMM BHAHMOCTH
Ha DoAee TOHKOM YPOBHE — HE TOALKG Pa3AMYaTh AOKAALHLIE [IepeMeH-
HBIE 33A3HHA H rAcGaAbHhEle IEPEMEHHLIE OKDYKEHHS, HO M ONPEASAITh
0BABCTH BHAMMOCTH ITepeMEeRHBIX BHYTPH CAHOTO 3aAAHHS

5.8.6. YcnoeHble onepatopbl ¥ onepaTopsl
LUWKNa

PaceMoTperdblX BEIOIE cNOCO0OB YIPABACHHA XOAOM BHIIOAHSHUN
3aAdHHA ABHO HEAGCTATOMHO AAH HANHCAHWA HEKOTODRIX 38AAHMH, Ha-
NpUMep TAKHX, B KOTOPLIX CTOAT 3apaMH 0TOopa GalA0E Mo 383aHHEM
KPHTCRUAM AAA NOCACAYIONIEH 00paboTKH HAM GPTaHMIALMY HHKAOB,

Anrs ordopa OGBEKTOB B A3BIKAX YIPABASHHSA 34AHHAMH HCIOAB-
3YCTCA NOHATHE YCAODIIQIO BLHIDAAKCHMA, YCAOBICOE BLIDAAEHNE — BH-
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PAYREHUE, CMPEAEASIOIEE STAACH, TIPH CPABHEHMH < KOTOPEIM BLIIIOA-
HaeTca oThop, OOBLEKT, IPOREPIEMEIH HA CNQTBETCIRUES 3TAANHY, W CTe-
HeHb COOTBETCTBHSA 0OLEKTa DTAAQLY.

Hanpumep, 8 eupaxenud K > 2 nepevenHas K Gyper oOnexroy,
AAS KOTOPOTO MPOBEPAETC COOTRETCTBHE, ONepalla CPABHeHHA «>»
fyAeT 33AABATh CTENeHh CODTRETCTEHA ITAACHY, 8 KOHCTAHTa 2 — caM
3TAAOR. Pe3yARTATOM MPOBEPEH YCAOBHOTO BBIPAXKEHUHA BLETAA SBAA-
eTcA AHB0 AOTHYeCKas HCTHHa. €CAM OOLCKT COOTBOTCTBYCT DTAAQHY
€ 33AAHHOH CTEMeHRH) TOMHOCTH, AHGO MIPHURCKAH AOZRE, 80AN OfYheKT
ITAACHY HC COOTBCTCTRYET.

AAst 1POBEPKH YCAUBHLIX BEIPAKEHHH B s3plke BASH npmvenseTcs
KoMaHAa test. BosMOMHEI ABA QOpMATA €€ REI30BA:

Cest CREpAXeHpe>
HAH
[ <BpHpawmeHre> ]

B ufodx BapHMaHTAX KOMaHAA BEIUMCAAET 3HAYEHHE AOTHHECROIO
BLID&REHHS, YKA3aHHOTQ B KAYerTBe MapaMeTpa, M BO3BPAIdeT KO,
Boaepara (0, eCAl BBIDAYKEHHS HCTHMHHO, H 1 — ecar Aoskio, CAcAveT
0BpATHTE BHUMAHEE HA IPOBeAR MEXAY BRIPKEHUEM H KRAADETHRMH
CROOGKAMHE BO BTODOM CAydae — OHH 0013aTeALHE M OIPOIVCK NPobeaoB
BRIZEIBAET WHOMRECTBO HpobAeM.

Q& BeKTaMH, CEOWCTBA KOTOPHIX IPOREPAIOTC B BLIPAKEeHUAY, MO-
ryt OerTh thalian, CTROKk K 9HcAd. POPMAT HEKOTOPBIX BLIPAsKeHHH
AASL TIPOBEPKH CBGHCTB (hafACB, CTPOK H HHCEA IPHBEASH HHXe. Aa-
AEE B IBKCTE LD MEpPEe MIACKEHHUS MaTepHaaa OVAYT IPHBEACHEI AC-
IOAHHTEALHEIS BHAE NIPOBEPCK, BEINMOAHAGMBIX IPH IOMOTIH KOMAH-
Abl test,

B -Z <CTPOKd> — CTPUKA HMee HYAGRYIO AAMHY (CTDOKA TYCTa);
B -0 <CTPOKA™ — AAHHA CTPOKM Goabime 0 (CTpOKA He ITYCTa);

w "crpokal” == "crpoka?” — ABe CTDORH PABREBI ADYT ADYTY,;

m “crporal” != "cTpoka2” — ABe CTPOKY He PABHEI ADYT ADYTY;
® yucaC]l -eq YHCAO2 — YKCAA PARHEL

» upCaa] -ne unean? — uKcaa He paBHE],

® yucacl -lt YHCAOZ — yHcAC] MeHBINe YUCAAZ,

m yncacl -le yucao? — yucaol MeHBIIe UAHM DABHO YHCAY 2,

s Tucaol -gt uHca0? — qucA0] Goable yMcaal;

m uucacl -ge yHca02 — dHCAO ] HOABIIIC HAH PABIIO YHCAYZ,

m -5 <gafin> — pasmep rafaa Goaee () (daia ve nycT);

m -f <dala> — dadta cymecToyeT U ABAGeTCA OOEMMNLIM daffioM,
# -d <dsia> — haia cynecTeyer M ABAARTCA KATAAOTOM.
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TMepea AKXOBIM BRIDAJKEHHEM MOKeT OBITh [IOCTABARH CHMBOA ACTH-

YeCKOTO QTPHOAHHA «!»;

8 | <BHp&KEHHE> — BCE BHIPAMKEHHE ADKHD, KOTAA HCTHHHO < BHIpa-
JXeHHe>, Bece BHpaReHne HCTHHHO, KOTAA AOKHO <BEIpaKeHHe >,
BrlpaykeHHT MOTYT OOBeAUHATECA HIPH NOMOIH onepanuil AorHye-

cxoro M 1 aoruueckoro MAL caeayiomum oOpaszom:

B  <BHpPaKeHHel> -3 <BLIP@KEHHCZ> — BCC BLIPAYKCIHMUC HCTHIINO,
KOTAQ MCTHHHO <mblpaxenuel> M <rupaxenne2>;

m  <BHIpaAKeHHel> -0 <BEIpa¥EHHeZ2> — BCe BHPAKEHHC HCTHHHO,
KOTAQ HCTHHEC <BHpaReHnel > MAHM <pupakeHHe?2 >,
INpuBeAeHHEIE BHIIIE BEIPAKEHHES MOTYT OHTEH HCIOAL30BAHE TIPH

NMPCBCPKE YCAOBHE B KOMaHAAYX BOCTBAGHHA MAW NpH 3apaHMM YCAOBHS

OCTAHORA B 1IMKAEX. Hanpumep, CMHTAKCHC DADKA RETRABHHUSA IO YCAO-

BH10 if onpcaeAct cagayonivM oBpaiomM;

if <mordueckos pHDamsHMe-1> ; then
<KOMAaiOu—-1>

elif <roTumdeckoe BrEpaxeHue-Z> ; Then
<KOMAaHILI-2 >

else

<KOMAMOH-3>

fi

3aech DAOR KOMAH), <KOMAHAKI-1 > 6yAeT BHIIOAHEH IPH UCTHHHOM
JHAYEHHH BHIPAKeHuA <AOMHYECKOe BHIp@KeHHe-1>, JACK KOMaHA
<KOMAHABI-2> DyAeT BRINOAHEH ODH HCTHHHOM 3HAUeHHH BLIDasKeHHA
<AOTHUECKOE BHIPAKeHHe-2>, JIpH 2ToM AONYCKAETCH MPOHIBOALHO
foAblIDe KOAHYECTRO NMPURSPOK IpH NoMomin Beipaxennn elif, coor-
BETCTRYICIIErO KOHCTPYKUMH Else If CTPYKTYDHBEIX A3LIKOB IIPOTpaM-
MUPCQBAHHA. Ecan Bce NnpoBepAeMble AUTHYCCKHEe BEIDaKEeHMA AOKHR,
TO BEIMOAHAETCH DAOK <KOMAHARI-3>, CACAVIOMMHI NOCAe KAIOUESROTO
CAOBA else. 3apepilaerca OACK KAIOYEBHM CAOBOM fi.

CHMBOA L3 HCTIDALISYE‘T‘CH B [IPHBEAEHHOM qxpamem‘e EdK pa3aenau-
TeAL KOMAHA, TOCKOABKY ¢ TOMKH 3DeHHs1 CHHTakcuca BASH if 1 then —
3TO pa3Hhie KOMAHALRL, KOTODEIE HQUﬁXOAPIMD A0 Pa3zA_AaTE CHMBO-
AOM «;%», AHGO DPA3MEIUATE B PAIHEX CTPOKAaX halAd 2aAaHHS,

B xagecTBe AOTHYECKOTO BEIpAMKEHHUA AAA KOMAHARI BETEACHUA MO-
JReT BEICTYNATE AIO0AS KOMAHAZ, A 3HATSHNE [IPOBEPALTCd [0 ee KOAY
BO3BpaTa. B KauyecTBe TAKOH KOMAHALI HacTO HMCMOALIYETCH PaccMO-
TpEHHaH BEIUTEe KMaHAd test.

Hanopumep, creayOUIHA (DpParMeHT 34AAHMA IPOBCPACT, [IYCT AH
MepPBEH MapaMeTp KOMAHAHOH CTDOKH, uepepaHHOR B RapaHBe. B oay-
4ae, ecAH MePREIH NapaMeTp — TYCTad CTPOKA, BEIBOAUTCS CoodIIenHe
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O TOM, UTOQ 2AAAHHIO He [ePepdHO HM OAHOrC NapaMerpa KoMaHAHOM
CTPOKH, H BHINOAHCHHE 33aA3HHUA 34BEPUIAETCS ¢ KCAOM Bosspara 1.
Enaee akkypaTHNH (hopMOi TAKOH NPOBEPKU ABAAETCH NPOBEPKA KO-
AMYECTBA TEPEAAHHLIX ApaMeTpoB $# -eq 0. HO MOCKOABKY nepejada
NapaMeTpoR B 3aAaHHe — [MO3UUHOHKEAY, TO IPOBEPKA OYCTOTHL [IEPEO-
TO MapaMeTpa AonycTHMa. (JAHaKC TAKAH NPOBEpPKA cpaforaeT W IIPH
VKAlaHHY MIYCTOH CTPOKH b KAYCCTBE NePBOro NapaMeTpa (NpH moMo-
TITH HKPAHHPY HOHTHX CUMEOADE — ABOMHBIX KABEIYEK]:

test.sh "™ A B

Bropag npoBepka KaK pas OUepWpYeT ¢ KOAHYEUTROM [eDEAGHHRIX
napaMeTpos — eCAIT HX GOABIIC TPCX, TQ BLIBOAUTCH COOT BETCTRYTOUICC
COOBIIeHHR H RENOAHEHHE RAAHTS 2dReDINARTU ¢ KOAOM BO3Bpara 2:

itf [ -2£%1] ; then
echa "Ko command line parameters are speacified"
exitl

ali= [ $# —gt 3 1; then
gecho "Too many parameters are specified”
exlt 2

fi

AOTHYeCKHE YCAUBUA MOLYT OblTh MCNOAL30BAHE M B Ka1eCTBe orpa-
HUYHTeARH HUWKACE, Tak, B KOHCTPYRUHH while ... do ... done, cuHTakcHC
KOTOpOil NpHBeacH HIFE, OAOK ONIePaTOPOB <OMePATOPLI> BEIMOAHS-
eTCH. [IOK3 AOTHYECKOS BRIpasKeHHe HCTUHHD (pakHo O

while <mormMuecxoe BHpaxeHMa> ; do
<oTepaTopeD>
done

CaeayrolIHH (pparMeHT KOAQ BEIBOAWT BCR TIAPAMETH], IEPeAAHHBIR 3d-
AaHMIO, [TpH 9TOM HCNIOAB3YRTCH KoMaHaa shift, paccroTpentag pates, Bri-
MOAHEHHE TTHRAA TIPOACAKASTCA AQ TEX MO, NOKA 3HAYeHHE TEPBOrO Napé-
MeTpa He fycTo. [IpH 3T0M Ha KAXACH HTEPALIHH ITHKAA TDOMCXCAAT CABHI
OKHA NaPaMEeTPoB 1 HX NepeHyMepaliis (CM. Ioapasa, 5.1%

while 7 ! =2 81 ] ; do
echo §1

shift
cone

AAS OpraE3aliy IHKAQ 0 3HAYEHHAM 3dAAHHOT( CITHCKA HCOOAL-
3yeTcs KOHCTpYRUMA for ... in ... do ... done, o6y CHHTAKCHC KOTOROH
I[IPHEEASH HUXE!
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for <nepeMeHHa4> 1n <COUMCDK? GO
<OUEepaTopH>
done

CHHCOK 3HAYeHHH <CIOHCOK™ NPCACTABASICT OO0 TCRCTOBYIO
CTPOKY C pa3zpeauTersMi. B poal pazaeadTeAen BEICTYHAKIT npoGeas,
CHMHOARL TaOYASIIIWH H CHMBOALI IEP2BOAA CTPOKH. [lepeMennas, vRa-
JAHHAT B IHKAE, TOCAEACBATEABHO IIPUEHMAET 3HEYEHHA 3AeMEeHTOB
COWCKA W MOKET OBITH 33AeMCTBOBAHA B JACKE OIIEPATOROB < OIEPATO-
pLl > . YHCcAO HTCRANHE 2TOC0 OHUKAA PABHO YHCAY SIASMEHTOR CIIHCEA,

Caepyiomnii pparMenT 3apaHHA BRILOAHAET T K& ACHCIBHA, Y10
H OPeABAYVIIHA, — BRIBOAHT BCe [I8pAMETPERl, IeDeAAHHEIE 33AAHWED,
B KRAuCCTBe CIHCKA 3AeCh HCIOARIVETCH BCTPOSHHAA lIepeMeHHad
BASH, noAep&anias RCe NapdaMeTPhl KOMaHAHON CTPOKM 38A8HHA, YKa-
3AITLIE YODES PA3ACANTCAL (CM. II0ADPADA, 4.2):

for i 1a 5@ do
echo 51
done

B Rauscrse cnucka KA {Or pEAKO HCTTOAB3YIOTCHA (PHKCHDOBAHHEIE
3HayeHud. OORMIO CIHCOR TCIICPHPYETCS AOACTAHOBKOM 3HAYCHHA
B XOA€ BEINUAHEHWH 30AaHHA. B 11pHBEACHHOM TOABKO UTO LIPUIMEDE TTPH-
MEeHARTCH MOACTAHOBKE 3HATEHHA HepeMeHHOR. Toune TaK Ke MOXKHO
HCIIOAB30BATh NOCTAHOBKY BRIBOAA KaKoi-auGo koManaal, Haupumep,
CABAYHHIHH (PparMeHT KOAZ BEIBOAMT COAEDIEFMOe BeeX (haliroB B Te-
KYIIEM KaTaroTe, IPCABapsia BEIBOA KasKAOTO (haiiaa ero Ha3BaHHEM:

for 4in "1z 00 do
orho === $l =— .

cat 51
dane

=R=N A3bIKN YNPABNEHUA 3AAAHNAMIA
B ONEPALIMOHHBIX CUCTEMAX CEMECTBA
WINDOWS

5.9.1. KomanaHbli nHTepnperatop B Windows

Tak :xe Kak 1 Linux, cliepallHOHHEI® CHCTEMLI CeMeicTea Windows
TOAACPIRHBAIOT PaCoTy C MHTeDdelCOM KOMAHAHOPO HHIRPIIPEIATOPA.
Bu MHOroM ero cROFCTBa BHIAH YHACASAOBAHE! OT KOMAHAHQOIO HHTeD-
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nperarops olepauyMonuHol cuctemel MS DOS 1 ponoaHeHH ocobeH-
HOCTSIMHE, NPHCYLIUME OTIepaIllHOHHEM CHCTeMaM ceMeficTBa UNIX/
Linux. B AaHHOM OoaApaspeAe Mbl PaCCMOTPHM HEKOTODBIE CBOHCTEA
STOH NOACHCTEME] B ONMePATJHOHHKX cHereMax Windows Ha OCHORE Ko-
MaHAHOTIC HHTEPINCTATOPA, PCAAHIOBAHHOIO B cHcTeMe Windows XP,

AAS 3AITYCKA ROMAHAROIO HHTEPITDETATOPA B OUSDAIHOHHBIX (UCTE-
Max Windows, ociosaimieix i1a sape Windows NT, HcloarayeTcd npo-
rpamma cmd.exe. Aan zauycka HHTepdelica KOMaHAHON CTPOKHY Heofl-
XOAVMO OTKPHITE MeHI0 [1yck (Start), BERGPATE MYHKT MeHIo BRITIOAHUTE
{Run) 1 sanycruTh pporpaMmy cmd.exe.

[locae 3anmyCKa KOMaHAHOIO HHTEPIPETATOPA HOSABASIETCS QKHO, CO-
AeDiKallee CTAHAAPTHOE MPUTAAIMTEHHC ¥ padore. B onepanuoHHEIX CH-
creMax Windows XP pAaHHOE NPHIAGNIEHHE MUOMKET MMeTh CABAYIOLLIME

BHA.

Microsoft Windows XP [Version 5.1.,2600]
(C) Copyright 1%85-2001 Microsoft Corp.

C:\>

TepBue ABe CTPOKN MHBOPMURYIOT 1IOABIOBATEAT {1 BEPCHH ang-
PalHOHUIOH CUCTCME ¥ MponpHeTapHEX OpaBaXx HHUPpME Microsoft.
Mocaepnus crpoka hipeAcTaBadeT coboil cTaHAAPTHOe IpHTAdllieHue
K BBOAY KOMAHA MAY MpHeMy 3aAAHHH OT [IOAL3OBATEAL.

BBOA KOMaHA B AGHHOM HHTEDIIPDCTATOPE QHAAOTHYCH AAHHOMY
B ONEePAUHOHHEIX cHcTeMax Linux. Hanpumep, MOXHO BEIBECTH Bep-
CHIO OOEpPAllHOHHOH CHCTEMEL CACAYIOINHM O6Pa3oM!

C:\»ver <Enter>
Microsoft Windows XP [Version 5.1.2€00]
C:\>»

5.9.2. NaketHas obpabotka B Windows

MexaHu3M 1 CpepCTEa Peari3aliy PACOTEL ¢ 33 AAHHAMH B GCHOBHOM
CXOAHH C IUAXOACM, HCTIOABSYEMEIM B OleDAIHOHHBIX cHcTeMax Linux.
3apAHUS TAFKKE ODOPMATIOTCS B BHAL TCRCTORTLI (PANAOE, COACPIKAIIMX
epeYeHbh KOMaHA, KOTOPLIe AOAKHLI OWTL BLITOAIICHH KOMAHAITHIM
URTeDUPeTATOpoM. CaMi (hafAR ACATKHR UMETE paciiiperue bat wan
.cmd. A HCIOAHEITHS, MCXAHHIMHE NCPeAAYH TapaMeTpoB M peavALTaT
pafOTH KOMBHAHRX CIIeHAPHER B Windows 1akoidt xe, Kax 1 B Linux.

Br1zon koMarip 6 Windows TAFIKC COCTORT U3 ABYX YacTeH!

<UMFA KOMAHOLD> <MapaMeTph>
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B KauyecTBe MMEHH KOMAHABI MOKET HCTOABIORATRCH AHOO BHYTPRH-
HAA KOMAHAR KOMAIAHOTO UHTePNPeTaTopd, ANGC HMA HCTOAHACMOT(
gakiaa, COAEPIRAEre KOA BHEHIHEH IPOIDAaMMEL

MAaKCHMAABHO AQTIYCTHMOS KOAHYECTBO NapaMeTPoB, Kak 1 B UNIX-
NoACSHBIX CHCTEMAX, ONTPCACAASTCA MAKCHMAALHO AODTYCTUMOH AAMHOH
CTPOKK. AAs ontepanmoHHex cacreM Windows 2000 1 Windows NT 4.0
MAKCHMAABHO AOITYCTHMAR AAHIIA CTPOKH COCTaBAdeT 2047 CHMBOMDE,
a aad cHcreMm Windows XP i oaee HOAAHHX AAHHOS SHAYEHHE COCTAB-
AseT 8191 cuMBOA.

AAA DOAYYEHHA [IOAHOTO CHHCKA KOMaHA, TTOAAEDMUEBAEMEIX KU-
MAHAFRIM WHTEPIPETATOPOM, HCIICAB3YETCSI KOMaHAA help. Aag moay-
YeHAs HHDOPMANHE 0 CICUHYSCKHX CBOHUCTBAX KaKoH-ARGO KOMaH-
ARl HEOOXOAK MO BEITOAHWTR CABAY FONTYE) KOME HAY

help <xoManpac

Bce peTpoeHHBIE ROM@aHABL M GOABIIMHCTBC BHEIIHMX NPOrpamM,
MOAAES PAMBEIOTIHEX pabBOTy ¢ KOM&HAHOH CTROKO, HMEIOT BCTPOSHHEIH
napameTp /¢, Ilpy BLI3OBC KOMAHAR C AAHHBIM NapaMeTpoM BHIBOAHT-
eH CIIPARKA O €8 TPEAHA3HAYEHHH H MapaMeTRax, KOTOPEEe MOVYT GLITE
HePSAAHE AAHHOM KOMAHAS,

5.9.3. Nepementiule

an CO3AdHHH KOMAHAHRIX CHEHAPWER NOABRGEATEAR MMEET RO3-
MOKHOCTE OTePHPOBATE NepeMeHHEIMHA oKpyReHHd. [TepeMeIIREIe Mo-
I'YyT DOCTYUATh OT HECKOABKHX HCTOYHHKOE. B cooTBETCTEHH ¢ ACTOYHM-
KOM ONPEeASARHHA TOH UAW HHON NepeMeHHOR OKPYIKeHHSI UX MOMXHO
NMOAPA3IACANTE Ha BCTPOCHHBIE CHCTEMHRBIE, BCTPOEHHBIE MDABIOBATEAR-
CKHMe H AOKaARHKe,

Bempoennite CUCMeMHLIE REPEeMeHHBIE ONPCACAAKTCA HA VPOBHE
OIIEpaHHGHHOI:i CHUTEMEL M AQCTYHHRI BCEM NDOHIECCAM, HEIARWCHMO
OT NOAL3OEATEAs. BcmpoeHHHe NOAL3CBAMEeAbCKUE nepemelliibie onpe-
ASAAROTCA Ha 3TAle BXOAQ NCABIOBATEAH B CHCTEMY H CYITETIRYHYL! BUe
BpeMfl, IOKA IPOACATFACTCA CeaHC PASoTH AAHHOTO IIOALIOBATEAT. Aad
MOAYYCHHA CIIHCKd BCeX TNIepeMeHHBIX OKPYIKeHHA [Ka}{ CHCTEMEI, TdK
W IOARIOHATEAS) M HX TEKYIIErO 3HATEHNAS HCMOAB3VETCA KOMAHAA set.

B MPOTHRONOACIKIIOCTL BCTPOCHHBIM NEePEMEHHBIM, ACKAABHDIE NTE-
FEMEHHBIE DNDEACAHRITCH HA 3TETTE BRIIOAHEHHWA KOMAHAHOTD CIIeHA-
pusa. A OIPCACACHHS HOBOE NePCMEHHOH MAM H3MEHENINA CC TEKy-
210 SHAYEHHY ' oKe ACNOARAYETOH ROMaHAQ sel:

get <uMA nevemMeHdoH>=<3HauedMe>
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Ard LoAyYeHHR TeKyllero 3HaYeHHUA NeDEeMeHHON HEeAQCTATOYHO
VKAa3aTh NpOCTO UMM DepeMeHHOHd, [TomMuMO 3TOro, HeobBXCAHMO ABHO
VKa3aTh CHCTEME, UTe TPeGyeTcd HMEHND 3HAYEHHE NePCMOIo. Axa
ATOFD HCIOABIVIOTCH UMMEOAB «%» B HauaAe I B KDHLE HMEHK lepe-
MCHEON., BCl HCIIOALIOBAHHA DTHX CHMBOAOB CHCTCMA TPAXTyeT HMA
LHePEMEHHOA KiK ODBBIMHYIO CTROUKY.

ITy 0coGeHHOCTE PAabOTH ¢ DepeMeHHEIME MOXXHO MTPOAEMOECTPH-
PORATH HA CASAYICIIEM IIPHMeEpe:

exampiel.bat

Bzet varizble=valuse
@echo variab e
Recho ¥variable’

B aamom npHmepe KoMalaa echo HCIIOAB3VeTCS A9 BRIBOAA [TOCAE-
AOBATEARHOCTH CHMBOAOB Ha ROHCOAB, CHMBOA (@ Tepep KRACH KO-
MAHAOR CO0OLUIALT KOMAHAHOMY HHTEDIIDETATOPY O TOM, 9TO HE HAAD
BEIBOAMTE KOMAHAY HA KOIICOAEL NEPEA 0 BLIMOANICHHeM. ECAR sRe 3TOT
CHMROA HE VKadbIBATh, TO HBQ BPEMS HCIIDAHEHHH CHEHADWH Ha KOH-
COAL O¥AET BLIBOAHTLCS KayXkaasd ROMEHAA mepes, ee pLMoAHeHueM. [o-
CAR BRITTOAHeHUA haAaa example.bat Ha 3KpaHe NosBATCA CASAY HHITME
CTPOKM:

Ci\>exangle.bat
variable

value

RS

Kax BHAHO K3 AAHHOTC IPHMEpa, B IepBOM CAVYae MOCACACRATEAD-
HOCTL CHMBOAOR variable TRAKTYETC S CHACTeMOR KaK OORUHAN CHMBOAR-
rast CTROKA, 4 BO OTCpOM CAy4Yao BO3BDAILACTCA 3HAYEHHE, acCOllM-
HDOBAHHOE ¢ COOTHETCTHYIOEH nepeMerHoi. Takum ofpazom moxHo
MOAVMHTL AQCTVII He TOABKO K 3HAa'TeHHSM AOKAABHHIX TepeMeHHLIX,
HOHW K AHaYeHHIAM BCTPOSHHBIX ITePEMEHHRLE,

lle Bce CHMBOAEI MOHO HATIPAMYH HCTIOAL3DBATL ITDH IPHCBOSHHHA
HeKOTaporo JHAYSHHA NepeMeHHEM, TAK KaK DAh CMMDBCAOE 3ape3ep-
BUPOBRAHE] H TRAKTYIOTCS CHCTEMON KakK KOMAHAR WAK CAYXeOHLIe CHM-
BOAEL, K HEM OTHOCATCA (@, <, >, &, |1 ~. ECAH HROGXOAHMO HCIIOALIO-
RATh AdHHBIE CHMROQARE LI O3HAYEBAHH K HEepeMEeHHRKX, TO UM AUAMNMEH
TIPCAIeCTROBATE CHMBOA « 5.

seT var=login~fe-meil.com

B rauecrse 3HaEHHH MepeMeHHEIX MOTYT HCIIOAB3OBATHCA HE TOAR-
KO CTPORH, HO W YHCAd, B APHPMETHHECKHE BRIDAREHH .. AAH DHCBOS-
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I SHCAODBLIX 3HAYCHHE HCMOAL3YETCS KOHCTPYKINA set /a. B maTe-
MATHUSCKHX BBI]]&)KEH HHX M()’I'YT HCTIOALANBATHLOH TOARKD [I2ARES YHAA
B AHamaloHe oT ~231 A0 231 - 1.

B BEIp@&)KEHHMAX MOIYT HUCIIOAL3OBATECA M apH(PMeTIUeCKHe olepa-
UK, TAKHE KaK + (CAOKeHHe), — (BEINHTAaHMe), * (YMHOKCHHE), / (pere-
Hue}, % (ocTaTok OT AeAcHHA) . TaKJKe CYIGECTBYHOT M KOMBHHM DOBAHHEIE
ONeparophl PUMCEARBAHKH, TAKHE KdK += (HPUOUBUTH M TPHCBOWTL), —=
(BRIMECTE M PHCROMTL), *= (YMHOMKHTE U MPHCBOHTL), /= (pa3jserdTE
H IIPHCBOHTD) K %= {IOAYUHTE OCTATOK OT ABAEHHA H LIPHUCEONTE),

set fa var 1

sel /a res=%a%+%b%

set /a total+=1

set /a counl*={%amount%+1)

AAd TOTO 4TOOLI YAAAHTE PAIICC OOPEACACINYIO AOKAALHYIO ICpe-
MEHHYK), HCIIOAB3YETCH CAGAVHOIIAN KOMAHAQ!

sct <uMA nepeMeHHOM>—

AOKaAbHEIE TTepAMEHHHE AOCTYIHH TOABKD AAfl TEKYIErO 3K3€M-
AAAPA KOMaHAHON 0D0ACYKH, & TAKIKE AAT IRIEMIIAAPOB 000AOHKH, TO-
PUKACHHEBIX TEKY M 3r3eMIATpoM. Ho ecar HeoGXOAHMO HEKOTOPEIE
nepeMeHHLE AOKAAH30BAThL HE TOABLKO HA YPOBHE TeEYILIETD YKISMIIAS-
pa ODQAOYKH, & CLIC M IIa [ICKOTOPOM AOK3ALIIOM YPOBHE, TO MOMKHO
HCTIUARIORATE mapy komanp: setlocal 1 endlocal, Arobre H3MeHeHHs
B IICPCMCIIILIX QKPYAESIIHS, BLINOAIICIIHLIX IIOAL3OBATCACM BHYTPH 00~
AACTH, OIPAHHYCHHOH AAHHRIMH KOMEHAAMH, OYAYT HEARHUTBUTEARH K
NOCAE BHNOAHCHHA KOMAHARL endlocal, PACCMOTDHM NPUMCP HCIIOAL-
30BAHHA ITHX KOMAHA,

example2. bat

@set variable=global value
decho Before setlocal
Recho $variable%
@setlocal

Aset variable=local value
Recho After setlocal
Rocho Svariable$
fendlccal

fechao After endlocal
@echo $variabled

B pesyarTate paGoTE AAHHOTO CLEHaPHs1 Ha KOHCOAL BYAYT BEIBEAE-
HEI CAEAVIONTHE COOGIIO N, :
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Before setlccal
globa: value
After setlocal
lacal value
After endlocal
glopal value

Kak BHAIO, OOCAEe BHIXOAR M3 AOKAABHOTO DACKA BCe HIMEeHEHHS,
CABAGHHBIB IH0AB3OBATEAEM, OEIAM TPOUTHOPHPOBAHEL, & 3HAUCIINT IIC-
peMeHHEX OBIAH BOCCTAHOBAESHEL, '

Tak Ke Kak H B Linux, TOALIOBATCAE HMEET AQCTYII He TOALKG
K BCTPOEHHBIM H AOKAARHRIM M1EPEMEHHBIM, HO A K 0COORIM CHCTEMHBIM
nepeMeHHHM. OTH I[ICPCMeHHBE TO3BOASIOT OCYIUIRCTBASTE AOCTYI
K [TAPAMETPHM, NIEJEAABAMBIM B BRISEIBAEMBIH CIIeHAPHEHE,

B koManaiioM uHTEpnpeTatope Windows onpeAsAeHEl ClIelHaAb-
Hue nepemennnte %0..%9. TTlepemennaa %0 3aMCHIACTCA MMCIICM BLI-
noauseMoro patiaa CeHapHs, a napaMeTprl %1,.%9 samamanwyrces uep-
BEIMH AEBATLIO [IApaMeTPaAMH, RCPCARHIILIMH B CHEHAPHH,

ANA MOAYUEHHSA AOCTYMd K UAPIMETPAM, CABAVIOIIHM 34 AEBATHIM,
HCIIOABIVETCA KOoMappa shift. Ec moBeaeHHe MOXOMe HA TOBEASHHE
OAHOHMMEHHOW KuMaHALL B BASH: nocae OAHOKPATHOTO BLIZ0OBA AAHHOH
KOMANALl OCpCeMCHHAA %1 CONOCTARAASTCA CO BTOPHIM MapaMeTROM,
%2 ~— C TPETLHM M T. A,

AAS TOAYHEHUN CLIMCRA BCeX MapaMeTpoB HCIOAbAYSTCA CHEHH-
aALHas BCTPoeHHAA NepeMeHHAd %*. CheAyeT OTMETHTD, YTO KOMAH-
Ad shiflt okaseisaeT BAHAHHS® He TOABKO Ha IHAYOHHA NOIMITHOIIILIX
nepeMeHHBIX %1, %2 H T. A, HO ¥ Ha 3HAYeHAWe, RUIBpaligemMoe nepe-
MEHHOH %*.

IMapaMeTpsl KOMaHAHOW CTPOKM MOIYT HCIIOAB30BATBCA HE TOAD-
KO HAaNpAMYyIO, HO K IIHM MOIYT OIPHEMEHATLCSA CIeNHAARHHE MOAWpH-
KATOPHL. 3TH MOAMIPIMKATOPBl CAYFRAT AAT BHIAGASHHA H3 [IapaMeTPOB
KOMAIIAIIOH CTPOKH HMeH daliioP, KATAAOTOB, BPEMEHH COZAQHHA CO-
OTHETCTBYHILMY (PaBACE H T. A, AT IDHMEHCHHI MOAHGHKATORPOD HC-
OOAL3VETCA INOCASAOBATEABHOCTE %~. 34 Hel caepyer mopnurarop
w [[UIUIHOHHEIHA HOMEP IapaMeTPa, K KOTOPOMY AAUIILIH MOAH(DUFATOD
npumMenseTca. Cucok Mopniukaropos napaMeTpoB KOMaHAHOE CTPO-
RH OpHBeAeH B TabA, 3.1

MoauGHMEATOPEL MOTYT HCIOALIOBATLCS HE TOABKO IO OTASALHAOCTH,
HO ¥ B KOMOHHAITHH ADYT © Apyrom. Hanpumep, xoMOGHHAIHA %~nx1
pasfupaeT NepBLii NapaMeTp H H3BACKAeT M3 Hero uMAa aiaa 1 pac-
mHpeHHe, & KuMGuranus %~{lzal BRIBOANT Ha KOHCOAL IepPBLIH Tapa-
MCTR B TOM JKe (hOPMATe, B KOTOPOM BRIBOAHT KOMaHAA dir.
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Tabnvua 3.1, MogndiMkATO DRI NSPAMETPOR KDMAKAHDR CTPOKY

Moampakatop Onucanue

e BosppamaeT sHaYSHAe MApPaMeTP, YAAAAS OKDYHAIOLIEe
ABOHHBIE KABRIYKH, ECAH OHH BCTh

Ya~t BosppalaeT NOAHEH DVTE K (haHAY, 2AAaHHOMY NAPaMeTDOM

o ~d BosppaimaeT OVKEY AMCEE, HA KOTOROM XpaHATCA ¢aiia, 3a-

AQHHEH HapaMeT poM

%~p BosppamaeT NoAHER OYTE K KATAAOTY, B KOTOROM XPaHKTST
thafin, 3aAaHHRIH NAapaMeETPOM

%~n BosppainageT umda patiaa, 2aAaHHOTO NTApaMeTRoM

%~X Bosepamaer pacumiperie gaiiaa, 2aaaHE0TO TapaMeTpoM

%5 BozBpallaeT NVTH K haiiny, 3aAaHHOMY HapaMeTpoM. HO KC-
NoAE3VA UMeHa B popmMare 8.3

Y%~ BosppaliaeT aTpHOYTE draiisdg, 3aAaHROIO NAPAMETPOM

%~t BO3BpAIIAET AQTY M BpeMs aAnd, 3aA8HHOTO MapaMeTpoM

Y ~E BozepamaeT pasmep Jaiinra, 383aHHQTO TaDAMETPOM

v ~$PATH: CFaEUpyeT CIIHCOK KaTRAOTOR, OIIPEACASHHLIN B IEDEMeH-

Holt PATH, i HIIET B 9THX K&TAACTAX MM halfad, 3a8a1IIoro
uapamerpoM. Evau tarolt dafia HaifaeH, TO BoZBpaniaeTcs
TICAHBIH OyTE K CAMOMY [IEPEOMY Halaenuomy ¢ainy. Ecan
Takoi Qaia He HUAARH, 10 BUSBPULIACTCH IIYCTaA CTPOKR

9.9.4. Beoa/seisaf. KaHeelepHan obpaborka

OpraEn3allig MeXanH3Ma BEOAA/BEIBOAA HHAOPMALHH B KOHCOAL-
HEBEIX NPHAOKEHHIX Windows cXoaHa © oprasuzalpell AAHHOIO MeXa-
m#oMa o Linux, QOnepanin YTeHEA ¢ KOHCOAY HAY 3AMKMCH B KOHCOAB OCY-
NIECTHAHKYICS HE HATTRAMYK), 4 1epe3 BHPTYaABHEIE (haHAR YCTPOHCTE.

Tar e ¥ak H 5 Linux, 2T ¢alAbl MMeOT CTAHAAPTHRIE HMMeHA
H 32 HHMH 3a(pHKCMPOBAHBL CTAHAAPTHBIE (DAWADBRIE ASCKDATITORH,
KOTOPEe aBTOMATHYeCKH OTKPEIBAIOTCA [IPH BEIMOAHSHHH ATOGOID KOII-
COABHOTO IPHADKEHE. JTH BUPTYAABHEIE (DAHAR IIPEACTABAAXKYL (IEH-
AADTHHIH NOTOK BBOAA (CBH38H ¢ ASCKPHITOPOM 0), CTAHAAPTHLIA 110-
TOK BRIBOA® (CBA3aH ¢ ASCKPHOTOPOM 1] H CTaHAADPTHBIH TOTOK BRIBOAA
OIMUGDK (CBR38H C ACCKPATITRPOM 2).

CVyIeCcTBYCT ROIMORIIOCTE IICPOHAIIPABHTE B bafiAbl MOTOKE BBOAAS
BLIBOAA, aCCONHHPOBAHHEIE CO CTEHAADTHRI MM HOTOKEMH, AAH 3TOrO HC-
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TIOAB3VIOTCA ONICPAlMH NePEHATPABACHHA BBOAA/BLHIBOAG. CHHTAKCHC
H CeMaHTHEA AAHHEIX OTIeDariuil AHAAOTHUHET WCTIOARSYEeMEIM B Linux.
TMooaTony e OyAeM MNOAPOOIIO OCTAHADAWURATLCA 1A MX MOACTIOITHH,
d CHEABM 9TH Onepayuy B eAHHYo Tata, 5.2,

Tak ;e Kax H B Linux, 3TH onepagnu MOXHO KOoMOHHKPOBATE M HC-
IIOAR3OBATE CPAa3y HECKOABKO chepalui B KoMaHAe. Hanpumep, aad
TOID YTOGHE! NePeHANIPABHTE BCE ABHHBIE, BEIBOAHMEE HEKOTOPCH KO-

Onepati|s

] 3 B BEOQO BO O

Ormucaune

g

romangal > chaita

IloTok cTaHAAPTIIONS BLIBOAG KOMAIIALL COSISLIBRETCA C (hatirom
HAH yeTROMcTEOM. EcAll AaHERIN (hafiA He CyIecTROBAA, TO OH
cosaacrces. Ecan on cywmectpopaa, To Gaiia nepeianucLsacTes

xomangai > > gatia

[ToTOK CTaHARPTHOID BRIEOAR KOMAHALI CBAILIBAETCA C (RAHAOM
HAM VCTPOHcTnOM. EcaM AGHIIEIE (paiia He CyLIecTBonaa, To oIl
coappercd. EcAl OH CymecTBOBan, TO AGHHBIE AOTHCRIRAXOTCH

B (hafin

A

Komangal < gaiia
TIOTOK CTAHABPTHOTO BEGAS KOMABHAR CBEZRBASTCA € (pafirom

Komangal n> gaiin

TloToR BLIBOAA ROMAHAR! ¢ DAHACBLIM ARCKPHITTGPOM N CDA-
suBaercd ¢ dratiaom, Pafroseie pApcKpHAOTOPBL § — 2 CBA3AHK
CO CTAHAAPTHLIMH YCTROHCTBAMH BBOAA/BEIBOAA. Ecan panuLii
drafia He CYIECTBOBANA, 10 OH CO3AaeTcA. Evan OH cylmecTBOBAA,
T0 haiin Nepe3alNCHEBASTC

ns==

KomaMgal n>> gatia

TIorox BRBOAS KOMAHAR C GdAAUBBIM ASCHPHIITOPOM 11 CBASbIBA-
eTcs € (pafirod. BCAH AaHHRIL halia He CYIIeCTROBAA, TO OH €03~
Adercst. EcaH OH CYLIECTBOBUA, I'D ABHHBIS AOTIHCBIBAKYTCA B haiia

n>&m

xoMarngal n>& m
TloToK BHEOAA KOMAHAR ¢ HaHAGBHM ASCKPHNITODOM Nl CBA3HIBa-
e1CH € NUTOKCM ¢ PAIAOBRIM ARCKPHUTOPOM N

n <&

xomakgul n<& m
MoTak BROAA KOMAPAR € (HAAAQBHM ASCKPEMITADOM I CBA2EBA-
eTCA ¢ LUTOKOM C (PaltAOBEIM ASCKPHIITOPOM I

xomaHge! | komanga
CAS3HBAST CTAHASPTHRIT TIOTOK BEIROAA DAHGED IIPOILECCa
CO CTallAG P THREIM IIOTOROM BBOASD BTODOTC IIpOOCeca
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MAaHAQH, KaK Ha CTAUAGRTHOC YCTPOICTEO BLIBOAQ, TAK U 11a CTATIAGPT-
HOE YCTPOMCTRD BRIROAE NIMGOK, MOXHO HCTIOARIOBATR CABAYIIIYH)
KOMAaHAY:

KOoMaHna >> cutpuz.log 2=&2

TMoaobHLEIM e 0Gpa’3oM MOMHO CBA3BIBATE U HECKOABKD OMepalHi
OPTARMBETIH MEXKTPONECCHOTO RIGUMOASHCTENRS C TIOMOILBIC KAHA-
AOR:

rkoMarmal | komaHOal? > log.txt

B aTOM caydae AQHHBIE CO CTAHAAPTHOTO BBIBOAA KOMaHAA ] TOCTYTIa-
10T Ha CTAHAADPTHHIA PEOA FOMAHAQRY, & AAHHLIE CO CTAHAAPTHOTO BEIBO-
Ad FOMAaHAA2 BHBOAATCA B dbaia log.txt.

5.9.5. YnpaeneHve X040M BbINONHEHKA
3888HUH

Windows NDOAACDPKHBAET HECKOABRKC PajAHYHLIX MeXaHH3MOB
VIIpaBAHHA NOACM BRINOAHEHHA OPOTPAMM. o MexaHM3MBI [OCAR-
AOBATEALHOTO BHITIOAHSHHA KOMAHA, IDYANHPOBKH KOMAHA, YCAOBHO-
T'Q BRIDOAHEHWA KOMAHA, 4 TAKHE YCADBHBIE QIIePaTOphl BRIIIOAHEHHA
H THEALI.

Cpe,a,cma NOCABAOUBATEABHOIC H YCAOQDRIIOPD BBLIIIOAHEHHA KOMAIA
OTIeHR MOXOXH Hd COQOOTBETCTEYHIILHE CDEACTBA, OIIPEABASHHBIE B Linux.
Kparro¢ onucalde 3THx CPCACTD IPUBCALIIO B TAGA. 3.3

I oLepanMu MOryT OnrTh CKOMBHHIPOBAHET B CAHOH CTPORE, 80AH
9TO HeOGXOAHMO. [TpH JTOM ACOVCKASTCH HE TOALKQ HCOOABSOBAHHUE OA-
HMX H TEX ¥e OIepalui, HO M ODBEAITHEHHE B OAHY KOIMAaHAY HECKOAR-
KHX PasAHTHEIX ONepaliil, B KauecTee NpuUMepa MOKHCO pacCMOTPETL
CAeAy‘IOHI,I-ﬂ‘fl BADHAHT HCHOABRIOBAHHA 2THX KOMAHA,:

({{cd c: \logs && dir) > list.txc 2»&l) || =cho Unable
Lo get list of loys) & sLlarl list.tut

B AaIOM OPHMCPC ACAACTCS DONLITKA IepCHTH B KaTaaor ¢:\logs.
Ecan 3va Orjepaum IidBep]ll&E'l'C}l ycllEl.l.lHO, T BRIMMOAHHE1CH KOMAHAA
dir noayueHHa cCOMCKa PalAOE B TEEYIIeM FATaAaore H 3TOT CIHCOK 33-
nHcHBaeTcd B hattae list.txt. Ecan xotq Ovl caHa M3 onlepanili 3apeplia-
eTCA HEYCHeITHO, TO Ha FOHCOAL BREBOANTCA coobmenne «Unable to get
list of logs», a B thaia list.txt 3ammceEmEaeTca cucTeMHax HHGOpPMAIS
0 po3gurlIeM cboe. TTocAe OKOHYAHESA paGoTH AGHHEIX KOMaHA 3aIly-
CKAeTCA IPHAOKCHHE, ACCOLMHAPOBAKIIOC ¢ PacuupenneM ixt (nanpnu-
mep, notepad}, H emy nepesaercs haida lisl X B Kaueorse napaMerpa.
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Tafnuua 5.3. MexaHraMel NOCHER0BATEABHCID W YCIOBHOMG

BLINGIHCHWA KOMRHLS

Quepa-
HA

Onucammea

& romungal & komangal

UemoaRIyeTed AAS DA3AGABHHA HECKOABKHE KUMAHA, B OUAHUH
crpoke. CHAYAAA HCOOAMSCTCS NICPBasd KOMAHAQ, IO OKOHTAHHK e
pabioTRT HOMIOAHIETCH BTODA

&& xomangal && xomanga?

I’ICHOA_I:JYCTC}I &0 YOAODBHOTO BHIICAHCHH S HeCKOABKHE KOMAHA,.
HenmoauaeTres MEPBaA KOMAHAM SCAH OHR 3dBEDIKAGCE YCARILHD
(T.c. pepiivaa [ B RAYECTRE KOAR BOIBPATA], TO HCIIOAHASTCA RTODAA

I komangal || komanga2

LemoARIVETCE AA YCAOBHCIO BBIITOAHEHHY HECKOABKHE KOMAHA,
HemoasacTea neppan KOMaHAR, €CAH OHA 3aRePINEAACE HeyCneur-
HO (T.@. BEPHVAA KUA, UTAMYHEIA 01 0), 10 HCADARASTCA BTOPaY

] {romongal & xomangaZ)
HemoasaveToa aAs FPYTIITHDOBKH [I0CASACBATEARHOCTH KOVIAHA,

VHAT, | XomaHgael napavemplinapamemp?
HCHOARIYETCH AASL DESABACHHY LIAPAMETROY, 1€ PEAIBASMEIX Ky-
MAHAEL B KOMAHAHON CTDOKE

Kak 11 BO MIIOTHX A3LIKAX ONUCAHUA 3JAAAHUT, B KOMaHAHOM S3HIKe
Windows noaaepXHBAIOTCA VCAOBHEIE olleparoptl, IMpuaeM ¢achy-
eT OTMETHTE, UTO CYHISCTBYET HECKOARKO BOIMORHKX (HOPM 3apAdHUs
YCAOBHBIX oTtepaTopob. Ofmad dopMa 3amMHCH VCAOBHOTO ONepaTopa
BRIFASIANT CACAVIOUIHM OODAROM:

il peipaxekne komaHgmal [2lsc romaznaZ)

B noroM caywac koMaHAAL BHITIOAHARTCA TOABKO B TOM CAVURE, 8CAH
BhI[IAKEHUE BRILOAHARTCA. B IDOTHBHOM CAYYae BRIMOAIIAQTCH KOMAH-
aa2. INpu 9TOM OpH HCIOAB3IOBAHKWM R YCAOBHOM oueparope else kou-
CIPYRIHE OMepaTop else AQACKEH ITAXOAMTBEC 1a TOH e CTPOKe, UTO
H omepatop if, B IpOTHEHOM CAyuae HHTEPIRETATOD CeOOIOHT O HaAH-
YHH OITHOKH B KOAS CUCIIADHA.

B K&4eCTBe BREIPHKEHMH MOTYT HCHOABIOBATBHCA HECKOABKO KOH-
CTPYKIHH B 3aBHCHMOCTH OT IeAeH YCAOBHOTO oneparopa. UNHCok
DTHX RhIPEAREHWA 1IpHMBeARH B TabA. 5.4.

AAS  opralMsanui IOHEAOR HHTepdefdc KOMaHAHON  0H0ACUKH
Windows IpeancrabBAfeT eATHCTBCIINEIR oneparop — for. o Tak e,
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Tadnulla 5.9, Qoprel NAruuecK Uy yenasuia

Aoruyeckoe YCAOBHE

Onucanie

[not] errorlevel romep

if not errorlevel U echo Cperation is lailed
FlcTIoARSyeTes AMT AHAANIA YCICIHOCTH HAH He-
YCHAQWHOCTH BLIICAHERME [TPEALIAYLIEH KOMaHABI
HAM OnepallMi. Kop 0 qale Bcern 03Ha9aeT, uTo
NPSABIAYIIAL KOMAHAA BEINOAHHAACE YENELIHO.
Kop, oTAmunni ot [, 9alle BCero TOBOPHT O TOM,
YTO BWTIOAHCUKC KOMAUAL $ABSPLUIHAQCE HEYCIIE-
XOM

[not]
cmpokal==cmpoxa?2

if %l ==%VAL% (

echo Strings are the same

) else |

Strings are different

)

Hiemoansyeresa and CpDARHEHHA ABYX CTPOK HA pa-
BEHCTEO/HEepaBeHCTEC. Ecan Henoaszyerca chopMa
€ OTICPATOPOM else, 'TO KOMAHARI B TEAS YCADBHOIG
ONEPATOPA ACAMKHE IPYNIIHPOBATHCH C TOMOILIEBKY
KOHCTPYKHUH (), TaK KAK BCS KOMAHARL 0fi3a-
TeABHO AONMKHEL 3dBEDIIAThCH CHMECQAOM KOHIA
CTPOKH, B TpoTHRHOM CAyIae WHTepIperaTop

He CMOMET BLITOATINTE: JTH ROMANALL #f IPOHTHO-
PHPYET HX

[not] exist nme_paii-
Al

if exist temp.txt del tamp.txt

HenoanayeTon aad TpoBepEY CYITECTBORAHNA/
HECYILIECTRORANWA hafia r wMeHem UmA_dafaa,
Mma_paiisa MORET JaAABATLCH KAR B OTHOCHTEAR-
HO dropMe 1aNHCH OYTH, TAK U B aGCOATHON

il [/1] canp? OnCpas-
Renus cmp2

if /1 %2 EQU 7a achn Archive option is specified
HMemoarsyeTesa AAA CPaBICHE CTPOKODEX Nepe-
ME&HHEIX HAH IAPaMETDOR KOMaHAHON CTPOKW.

B rauecTse OnCpaniciing MOryT HCITOABLIOBATECT
CABAYILHE TPeXGYKBeHHRIR ONepalHe:

EQU — parng;

MNEQ — He pasrHO;

LSS — mMaHhme HeM;

LEQ — MeHbiue HAH PABHU;

GTR — faAavune ssen;

GEQ — S0ABIE nAY PABHD,

Ecav yrazau napamerp /i, TO CTROKH CPaBHHBAIOT-
¢ Bea yIeTa perncrpa
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Oxonvanue 1atn, 9.4

Aorudacroe yeAGBHe QOnucanue
if cmdextversion if erndextversion 2 echo The operation is supported
HoMED HenmoasayeTos AA TTPORBEPEH TEKYINEH BEPCHH

PpacinMpPEHHA KOMAHA. BO3BPalLaeT SHAUCHHS
HCTHHE, 6CAH BHYTPEHENA HOMeD PACIlHPaHHs
KOMAI, DOALIIC HAF PABeH JGAATHOMY HOMEDY.
lNepBas BEPCHS IMEET BHYTPEHHHHA HoMep 1

if defined nepemen- It defined Offset set /a MainAddr+=%0l[lset%
HAA HenoabayeTes npoBeprH QakTa CyINecTRORAHKA
CHeUAIRIHPUBAHHON LEDEMEHHUN

KdK ¥ YCAOBHLIH OIICPATOP, OICPaTop HHKACB HMEET HECKOABEO pasz-
AMUHELR (ODM, HOABOARKN MY UCIIGARSOBATE €70 AAT PAIHBIX LeAeH.

Q6wmas GopMa 3anicH oepaTopa fOT BRITAAAUT CABAVIOIHN 00pa-
AOMI

or [napamerp] {%nepemcniasn) tinepeMen”ant in
(MHOWKeCcT30) do ®xoManrna [onimM]

MapameTp %nepemMeHnas HAH %%nepeMetias 3apacT TapaMeTp, me-
peOHPAIOWKE JASMEHTEL H3 MHOKECEO, TTepHEIl RHA 3411MCH HCLOAB-
3YeTCA B TOM CAVIAR, CAY LIMKA OPTAHMIYETCH H2 KOMABHAHOR CTPOKH,
d BTOPOH — €CAM [[HKA ABAAETCHA 9aCTHIO CIleHapH.

CHOMCOK SASMeHTOB MHOKeCmBO NpeAcTaBafger coboll Habop 3ae-
MEHTOB, KOTODEIE H 00pabaThBAaIoTCH B ITHKAS, 2T0 MOTyT OBITE CTIHCKH
hafAOB, CTPOK, AMATIa3CHE] BHEYRHUHA M T. A, JABMEHTR H3 MHOXECTEO
[IOCASAOBATEABHO NepefuparoTed B UHEAS H NCPeAdloTCd B FAYecTRe
OMUUE B KOMAHAB! HAH TIPOTPAMMBEL,

THN 2AEMEHTOB, BKAKYSHHEX B CMHCOE. MHOKECMBO, ONpeARAdeT-
€Sl OTNUMOHAABHEIM NapameTpoM oneparopa for. CIncok napaMeTpos
H THIIE SA€MeHTOR [epeulcAeHE B TaBA 5.5,

K napamerpay GyHKIIMH MOTYT DPEMEHATLCA MOAUDHKATOPH, HG-
NOALIVEMEIE AA NTAPAMETPOR KOMAHAHOH CTpokKH. Hanpumep, B cae-
AYIOIEM IpYMMEDE Ha KOHCOABL BEIBOANUTCS CHHACOK GallACB ¢ pacinpe-
HueM .log, pacnOACKEHHEIX B TEKYILEM KaTAAOre, B TOM JKe (hopMmare,
B KOTOPOM BEIBCAHTCA CITUCOK QaftAcB KOMAHAOH dir:

for %I in (*.lag) echo %%~ftzal

AAR MIAMBHEHUS ICCABADBATEABHOCTH KOMAHA MOJKET IPHMEeHATECA
ONCPATOP Ge3YCAOBHOrO NIEPEX0opda goto:

gJOTO METKH
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Tabnuua 5.9 IreMeHTs uvkna for

Inka

THIIRL 3ABMEHTOB U GIIHCAHHEE

for%%%i in (~.doc) do echo %%

Henoabayerca sam 06pafoTEH CHHCKOB QalACE. AAF
3UAGHUS CHUCKOR DAHACE MOIYT OPUMEHATHUA Ly~
GAOHE] © HCTIOARINBAHHEM METACHMBOAOR * H 7

/D

for /D %%dir in (-} do echo Directory %%¢
Hcuoabsyercn pan 08paDOTEY COHCROB KATdAOIOB,
AAT AAAAHEA CIUCKOR KATAAOTOR MOTYT TDHMEeHATHOS
MABADIL ¢ HCHOALIOBATIMCM METACHMBOAOR * |

/R [kopuepot_xa-
maaaor|

for /R C\Windows %%dir in () do eche Directory %%i
Henmmoarayerca AAf peRypCHRHEOTO 0OX0Aa Aepesd
KaTaAOTOB, HAYHIIAL € KATAADTA KOpHeRGl_Kamoaor.
Ecan KaTaaor He YRashIBAETCH, TN IPOHIBOAHTCA
PEKYPCHEHLIE 00X04, KATAAOTOD B TEKYIEM KATaAOre,
SACMEHTAME CIMCKE ABAAIOTCH (hilANL, PACTIOACIREH-
HLIZ B XaTaarorax. ECAH B KaUecTBe DACMEHTOR MHO-
MECIBE YE43EH DACMEHT ™., TO CnMcok QupMupyeTes
e 13 GafAoR, 4 U2 BAOTKEHHEIX KATAAOTOR

/L

for /L %%iin (1, 1, 53) doset /a Res+=/{
Henoabsyercn ajai epefopd 3HANCHKIE B 3aAEHIOM
AHANAIOHS C 3aA3HHBIM IIaroM. COPMAT CHHCKA DAe-
MEHLOS HMEEL BHA [HOUUAY, WU, KOHEY)

/F ["nupumeripsi”)

for /F "tokeny=[-3"n %9%i it (foy. (ub) do @echw Time:
%%, Date: %%j, Ivent: %%k

for /F "twkens=1,2" %% inn {"12.34 05.08.08 ev_3456
- String is too long"} do @eche Time: %%, Date: %%j.
Event: %%k

tor /F "tokens=!,22" %% in ('type log.infe') do {@echo
Time: %%i. Date: %%j, Event: %%k

HMemoar3aveTcd aad oOpabnTKH CMucKa CTROR, M-
AydaeMeIx AHDO M3 daiiag, AHCo HY CTRORH, 333a-
BAEMOH HATIPAMYIC, AMGO H3 RETROAG KOMAHAR HAW
TIPOTPAMMEL

[NMocae PLIMDOANICHHS AAITION EOMAHALL IPOACXOAUT MEPCXOA K CTPO-
K&, B K(}'I'Up()ﬁ fidAdHa Cﬂ('l'['HH'I‘('.'[‘H\YK'ILL[&)I ME T K. ECF\_H raKkad MeTEd
11c HalWASHE, TO BLIMOAHEeHHe CLCIIapHA NPepHBacTCa M BEIAASTCS CO-
ofileHAe 0 10M, 4I'0 MeTKd He HallaeHda.

Oneparop goto TAXORe MOMET TPHMMEHSITRCA AN AOCPOTIHOIC NIpe-.
PHIBAHHA BHOOAHEHHS ClIeHAPH A, AAA 3TOTC HCTIOABIYETCS CASAVIOILAA

dIOpMa 2AMUCH:
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goto (EOF

Eme 01101 0CcoBCIIHOCTLIY OIIepaTopa goto AaBAIETCE TO, YTO OH MO-
HET UHCNOARINBATHUH B KAYECTES 3dMeH bl OllepaTOpa Bhlﬁ()pa.

gotao labsl
:labkl

echo Variant 1
goto (EOF
tlahi

ccho Variant 2
goblo (EOF
:lab3

echo Variant 3
goto EQF

B AGHIIOM NpHMCPC TPHITMMASTCS TapaMeTp H3 KOMAHANOM CTPOKH
R AMalazoHe or 1 Ao 3 ¥ B 3aBUCMMCCTH OT 3HaUeHUA 3TOrC NapaMeTpa
BEIOHPAETOS COOTERTCTBYIOLINY BAPHAHT.

AAA BRIZ0BA OAHOTD KOMAHAHOTO hafiad M3 APYTOTO HCHOALIVETCS
koMaHAA call. DopMaT BEII0BA B 3TOM CAYUAR BEITASAMT CACAYIONLMM 0f-
pa3oM. '

call [pucr:] InyTe|uns daidna [napaMerph)

B yTOM caydae guok, nyma i uMu_PadAd 3apa0T AMA KOMAHAHO-
ro ¢daltra, KOTOPEIE ACAKeH GEITE BEINOAHeH. AaHHHHA pafia ACAKEH
HMMeTh paciiupenye .bat nan .cmd. Ecan He00Xx0AMMO, TO KOMAHAHOMY
thafiry MOTYT DEITE TePEAAHE TAPaMEeTPEL:

call checkdate.bat filel.txt

Ho KOMAHAG call HCIIOABIYETCA HE TOABRO AAA 2ANYCKA BHEIITHHXY KO-
MAaHAHEIX (DAaRAOB, HO H AASL OPraHHZAUNHK Rhi30BA (JYHKUHA H TIpOLe-
AVP. AAST 9TOTO IPHMEHSACTCS CACAYIONAA DOPMA AATIIION KOMAIIALL

call :mMeTxa [napamMerps]

[IpH OPraHM3alH BBI30BA (PYHKIUH MEMKI AOAKHA YKA3HBATh
HA HA4YaAo BEIIbIBacMoM dyvHKUMHE, [TapaMCTpH, HCPCAABACMIIC TIPH
BRZORE, AGCTYHIHEL B'Hy'l'pﬂ li))’HKil].l/l'H M HCOOALANBAHAW HORUUAROH-
HLIX ODapaMeTpon %1, ..., %9.

AAY ROZEpAra W3 PYHKIMY HCTIOARIYETCA KOMAaHAA exil ¢ katouom /by

exit /b |xon_Boseparal

MexanuamM opranslanui PyHKIUHE K TPOLCAYD AOCTATOYHO MOMILTI,
OH no3BOAYET OPIAHU3OBLIBATE PEKYPCHBHEIE BEISOBH. B Kavecrse
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1puMepa paboTEL ¢ MPOLEAYPAMH MOXKHO PACCMOTPETH CASAYHOIHIA
CUeHAPHIH:

Fibonacci.bat:

Boche off

rem OTKERYMM DeX¥HM 3HBOIA KoMaHD
set N=%]1

call :fib 5N%

echo SRESULTS

exit /o

rem TYyHKELAA BHYMCICHKS YMCen PMOOHAYYH
:fib

it %1 ==1 {

set RE3ULT=_

exit /b

)

if%l==2¢{

set RESULT=1

exit /b

)

rem Beramcnaem ducno N-2

set fa M=%1-2

rem BeridcaeM MO0 PHEOHAYYM HOmep N-2

call :fib 3M%

rem CoxpaildeM BHYMCIACHHON YKchio dubonauun Homep N-2
o CTaeRe

set fa M=%1-2

set RESBEME=%3RESULLY%

rem Begxonged uncnd dMSoaaudm HoMep N-1

sct Ja M=3%1-1

call :tbh %¥%

rem MapnexaeMm ¥MCHas PUSoHaYun HoMmep N-2 u=x creka,
CRISOBIBASM C UMCION PUCOHAUYN HOMep N-1

M Pe3YEETAT 3aNACHDBAcM B NepedaHHyD RESULYT

set /a M=3%1-2

for /F %%¥1 n ('ecko 2%RES%M%2%') do set /a
RESULT+=%%_

exit /b

[TpH BEI30BE AQHHOTT HCIIOAHSEMOTG (PaliAa ¢ YHCAOBEIM ITaPAMETPOM
Ha AKpaH OYAET BEIBEARHO HHCAO, COOTEETCTEYIONRR Cro ParKropHaay:
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C:\>Fibonacci.cat 8
21

K COMaACHUIO, IPH OPTAHUIALHK PRKYPCHBHEIX BEI30BOB He cOoXpa-
HAKTCH 3HAYEHA [IepeMeHHbIX. 210 MPHBCAWNT K TOMY, UYTO CTSKH 3HA-
eIt HPHXOAHTCS OPraHH30BEIBATE CAMOMY NROTPAaMMACTY. Tlo aTod
TpHYHHE TIPHBEASHHBIA BHIIE NPHMEP OTAMMASTCA OT KAACCHYECKOI
pearuzaunu wicea Prubonadqu.

B npumepe OpraHA3yeTCa CTEK MMCPAMEHHBIX AAM XPAHEHHS pa-
Hee  MOAYUeHHBIX  TPOMEXYIOUdHBIX  PeIYABTATOH  (KOMaHAA  sel
RES%MY%=%RESULT%). Yncao %M% 3aaaeT TeKyUIUA YPOBEHE CTe-
K. 3aTem HCTIOARIYETCH OIIepaATOoD fOI’, HOSBOAHIOLU,Hﬁ MOAYYINTE BEIBOA
KOMaHALI ¥ 3AIIHCATL ero B INePeMeHHBE, AAS U3RACUCHWS 3HATeHHH
13 CTEXA. JTH SHAYSHHA H HCTIOARIYEOTCS HPH DRYHCACHHH 9HCCA -
BOHAYTUH,

5.9.6. Komanguas o6onovka PawerShell

(CABAYET OTMETHTE, 11 MHITPDYMEH T KOMARAHOH CTPOKH ONEPALH-
oHlICH ¢uCTCME Windows yeTYIAIOT M6 MOIIHOCTH H YAOBCTRY cpej-
CrRaM, TPEAOCTARAMENbIM DA3AMMHKIMY oboarcuKami B UNIX/Linux-
cucreMax. PaipaboTuuxu ¢upyMer Microsolt peryAdpHO pacIuupseOT
CYLWECTRY KUY ) PYHKITMOHAABHOCTE KOMAHANOTO HWHTepIpeTaropa
M ADDABAAHIT HOBBIE CPEACTER, HO 3TO HE MOXET PUAMKAABHO HaMe-
THTE CHTYALHIO © CO3AAHKMEM KOMAHAHEIX ClIeHApHeB — HX pa3paloTka
AQ CHX [IOp ACCLATOTHO TSKeAd ¥ Heyao0iia,

I'lo srods npuuune dupya Microsoft npuHSAa petieHHe 0 paspaboT-
Ke HOBOH 000A0UKH C HHTEPDEelCOM KOMAHAIOH CTPOKH H BCTPOEHIILIM
A3BIKOM PA3PADOTKH CHEHAPHER. AaHHaH NDOAONKH IOAYIHAD HAZRAHHE
PowcrShell. Moxkuo ckazarn, ¥To pamHasds OD0AOUKA PAIBHDAST CROM-
orea Takux aboaouek, kak Cmd.exe/Command.com, BASH, WSH, Perl
H AD. 2ra ofoaouKa HATETDHPOBaKa ¢ mhaTthopmol NLT Framework
M MOMET MCIOABIOBATBCA B OIIEPAllHOHHEIX CHcTemax Windows XP
SP3, Windows Server 2003 SP2, Windows Vista 5P1, Windows Server
2008, Windows 7 1 Windows 8.

PowerShell npeapoctaBaseT NOAHEA AocTyn ¥ COM 1w WMI, nosko-
ASIST BAMHHHCTPATUPAM VIIPABAITE KaK AOKAALHOW, TaK H YAGACHIION CH-
CreMoi,

Kaxpaa koMamaa B PowerShell npepctapaset coBoil Tak HA3LIBA-
eMblil Komargaenl, KOTOPHI OpeacTaBAgeT cobOH cnellnaAM3NpOBaH-
HEIR Kaace .NET, pearnavIOmUN 3aaaHHY0 olfepaffiio. |lecKoAbLKO KO-
MaHAAETOB MUMKHO OOBEAHHHTD B CIIEHAPYH HAM B HE34BHCHMO BBIIOA-
HAEMYE) OHHAPHYIO TPOTPAMMY.
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Windows PowerShell TakXe NpepOCTABASET CTCUMAALHHIN MeXa-
HH3M, DO3BOASIOUIMA CTOPOHHMM NPUAGEHMAM HCIOALIOBATE KO-
maHpAeTH PowerShell. Hanpumep, Microsoft Exchange Server 2007
HCIIQABIYET ITOT MEXAHM3IM AAT TOro, UTOOHL IPEAOCTABHTE AAMMHM-
CTPATOPAM CBOM MeXdHHU3M ynpasiedns B cpeae PowerShell. TTpu atom
V¥ 3AMHHHCTRATOpa CHCTEME NOABARETCA BOIMOKHOCTE YIIPABAATE CO-
cToAHHeM 0asbl ABHHEBIX Yepes HHTepdieiic KOMaHAASTOB.

PowerShell MOXeT BRIMIOAHATE YETEIPE BHAS KOMAHA,

1) KOMaHAAST, KOTOPLIL npeacTasaster coboll cnenyaseslme INET
GHBAMOTEKH, 3aTPYKAeMBble H BHIOAHSEMEIR SIAPOM OOOAOUKE;

2] cuenapuyu PowerShell (MMeloT pacimMpense .psl);

3} dpyuRMH PowerShell;

4) GuHAPHEIE IPOTPAMMEL.

B kavecTBe mpumepa koMaHp PowerShell moxHO paccMorpeTh cae-
AVIOLLME TIDHMEDHI,

Yrofl npocMoTpeTs BCe NPEACNPEASAEHHEIE KOMAHAAETHL, AOL-
CTATOMHO BBeCTH KoMaHAy Get-Command. AAsi TIOAYYEHHS CIIDABKH
o PowerShell HeobxoaHMO BEECTH KoMaHAY Get-Help.

AAs TOrO 4TGB! 3aBERWHTE BCe TIPOLRCCH], HaUMHAFOUIHErS C CHM-
BOAQ P, ACCTATOUHO BB2CTH CABAVIOILYIO ROMAHAY:

P5> Get-Process p* | Stop-Process

Y1o61d OpORCPHTRE, KAKOH MpOIece 33BEPLIHACT, HAM TTPHOCTAHO-
BHTh BRINIOAHEHHE CIeHaPDUA AN TER [IOD, UOKa 1TDOTeCC He OCTAHOBHT-
C51, BOOAAT CACAYIOIICE:

PS> SpracessToWatceh = Get-Process Notepad
PS> sprocessToWatch. WaltPorExit ()

Hcpoarizya MeXagEu3M CHEOHHMOR, 3TOT CIISHAPHI MOJRHO HalTHCATL
ropasa0 Kopode:

P3> (ps notepad) .WaitPorExiz()

Y romasaaeTa Get-Process cylectayeT cMHOHKM Ds. Flcnnanays amoT
CHHOIKM, MOXHO VIPOWATE CHeHADHH B ACAATE UX GOoALS IIOXOKUMU
Ha cueHapur BASH, rak Kak MHOTHe CHHOHHMEI TOAHOCTRIO COBIIaA#A-
KIT € COOTBETCTRYIOWMME KOMAHAAMUY B 3TOH 080A0TIKe. ArE MOAYVIEHNA
CIIHCKA BCCX CHHOHHEMOB AOCT2TOYHO BEIMOAHHTE ROMaHaaeT Cet-Alias.

IMockonkky PowerShell mocrpoeHa Ha orrose NET Framework 1 Ha-
CACAYET MIIOTHE CTO CBOHCTBA, TO CTAHOBUTCS BO3MOMHLIM MUCIIOAL3O-
KaTk B KAacCk M MeToakl W3 NET. Hanpumep. ecan B clleHdpHH HeoO-
XOAHMMO BEIYHCAHTL KQOPEHE 13 HeKCTOPOTO YHCAR], TO AAS FTOTQ MOFKIIO
EBHABATL CTATHYECKHI MeTOA, Sgrt():
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PS> [(System.Math]::Sqxt(14)
4

B ucacmM MOMIIO CKARATH, 9TO ARHHAL 060AOUKA CYIECTECHHO Pac-
NIFPAET BOAMOMX HOUTH QAMHHUCTPATOROB, TO3IBOAAR DHCATL AOCTATOYHO
NROCTEIE CLeHAPHH € HCMOAR30RaHueM Beeld MomM NET v ¢ ppcTymiom
K BCEM CBOFCTBAM CHCTEMBI 063 MCMaALIOBAHNA TpadHUCCKHX 0OCAO-
YOE, HTO OUeHb YAODHO PH &BTOMATHREILHN DYTHHHKIX ACACTERIA.

KDHTPONEHBIE BONPOCHI

7. Kaxve CBOWCTBAE NPpCYLIW A3kIKY DNMCaHWA aananmil B onepauuiDH-
HOR crcTemMe?

2. Yem OTAUYAIOTCA NAKSTHLIA W AWARCIROBLI PeX UMb pafinTki B Ona-
PaLUMOHHDIA CUCTBME?

3. Kak nepepamTca NapamMeTphl KOMAHAHOR CTPOKK PeliaemMan 3a-
na-qe?

4. Kak Mo¥HD Nony4KuTe DOCTYN K GONEe 4eM AEBATA NaPaMETPaM KO-
MaHOHOW CTPOKAT

5. Kakuwe cpegcTaa NepeHanpasneHuA BEDAS, BbiBona obecnaqwpanngT-
Cl ONEPaUWOHHDN CUCTEMOW?

6. Kak BbiNCNHRAETCH KOMPOBSHWE NEPEMEHHBIX SA08HWA & CREOY Bhi-
MOAHEHKA 38084KH? KaKUE O PEHMHERNR NPK STOM CYLLECTBYIIT?

7. Kak none30BaTels MOXET CO3L4a8aTh NOANPOrpaMMbl 8 A3kIKE
ynpasnexHuana EIEIJJ,EHHHMI-'I?



naea B

NMoJfIb30BATENWN CUCTEMbI

BXOQ B CUCTEMY

B npcARAyIIes raape ORIAW NOKA3ANLI OCHOBHEIC CIOCOOLI B34aHMO-
ASACIBHA C CIIEPALMGHHON CHCTEMGR, AGCTYHHAEIE NOAB3OBATEA. [TpK
FTOM HE CAeAYeT 3a0BIBATE O TOM, UTQ OHepallioOHHAag cucreMa UNLX,
O KO’I‘OpOﬁ B OCHOBHOM HAET PeYb B 3TOM }-T‘JEGH HEe, — MHOTCOIOABIOERA-
TeARCKaA. B 3ToH raare petun MoHART HMEHHO O TOM, KAK HMEeHHO IIpean-
CTABAAIETCH MHOTOIIOABIOBATCALCEAM IIOAACDMEKA, T. €. B OCHOBHOM IIRD
YIIPABAGHHME CBEHCAMHE H 33 1IINTY AAHHEIX,

AAS TOro YTOORL HavaTh ceanc padoTrr ¢ UNIX-crcTeMod, 1teobxopu-
MO BEECTH CBOM YYETHBLLIE AGHHBIE — LIOAB3UBATBABCKDE HMA Y LIAPOAL
R OTRET Ha NHAMUEHUE BXaga & cucmemy., [Ipuraadiiie e BXoas | CM-
CTCMY OOHITHO MOSBAACTCS HA TEPMHUIIAAC TOCAC OKOIIYAIIHA 3aIPY3KA
cueremsl. TToAKAKOYEHHE K €epBepy, Ha KOTupoM yoraHosaeHa UUNIX,
MOZET TAKZKE IDOU3IBOAHMTLCH 1epe3 CeTepOl IPOTOKOA IMYAIIITHH TER-
MHHaAa telnet. [Tp# TakoM CeTEBOM MOARAKIYEHHH Ha KpaH KOMITBIOTE-
pa NOAL2CBATEAS IePEARIOTCA AGHHEIS € DEpPaHa OAHOTO H3 AOTHITeCKHX
TEPMHEHOAOB, OGCAWHBaEMHX ceppepon, 4 AAHHEIS, BEBOAHMEIC [TOAL-
30BATEAEM C KANRMATYDH, NEPEAATOTCH HA CEpReD.

B 060HX cAYYAsX TPHATAALLCIIHC AAA BX0A@ B CHCTCMY BLITASANT IpH-
DIAMAMTEABHO TAKWM Q0pRsnM:

login:

B oreer Ha 3T0 IpHraamedre TpeGyeTcs BBECTH CEOR VIRTHOR UMS,
MOocAe Yero Ha 3KpaH OVAST BEIBEASH 3aTIpOC MaAPoAd:

péssword:

Ecas BECAGHHBIE [MOAB3OBATEAEM YIETHOE HMA (ACTHH) M IApOAb
BEPHEL, TO NPUHB0HALT BXOA B CHCTEMY H GYAST 3aNylIeH OCHOBHOH KO-
MAHAHEIH HIITCPAPETATOP, T. C, KOMAHAHEI MIITCPOPETATOP, aKTHRHEIH
B TeUYEHTE BCeL CedHCA pﬁﬁ()‘l‘b} HOABAOBATEASA B CUCTEME, 38 BEpLIEEME
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paboTH 2TOro KOMAHAHOTO HHTEPIPeTATOPA 3aBepIuaeT ¢eaHc patotn
TIOABZOBATEAN . B OOABLIMHCTBE CUCTEM TTO VMOANAHNIO AN ITOARIOBATE-
Aell PHMeHARSTCSI KOMAHAHEIR HHTepIpeTaTop BASH.

Bce paccMOTPEHHOE BBIIE CIPABEAAMBC, €CAH MOAB30BATEAEM CH-
CTRME] SBAARTCH JeA0BeK, (OAHEKO 3TO BEDHO ARAGKO HE BCRTAR — B Ka-
YeCTBE IIOAL30ORBATEAR CHCTEME! MOKET BEICTYNATE 000 00BeKT, 0baa-
AQIOIIANA NPaBaMK HA HCIIOAB3OBAHHE OORBKTOB, KOTODEIE NPepOCTaR-
AFET ONepPaUKHOHHAA CHCTeMa. [IpuMepoM TakuxX IDAB MOrYT CAYRUTD
Ipasa AOCTYIIA K OfpeAeAcHHEIM thaflaaM, Jamycka HA BEIIOAHCHHE
TROTPAMM, AQCTYITA K YCTPOWCTBY LIE@YATH.

B poam mOAR3I0BATCACHE MOTYT BLICTYIIATEL 2AIIVCRACMEIE LIDOTPaM-
MEI ¢ GLUPEASAEHHBIM HAOOpOM Npas. Takye NPOTPaMMEL 3aITVCKAKTCH
OT UMEHH KOHKPeTHOI'O IOAB30BATeAd, KOTOPRE B TAaKOM CAVIAe BMe-
Hyercs ncesgonoabsosameiem. HanlpuMep, THIHMYHEIR [ICEBAQIIOALIG-
paTerb B UNIX-cHCcTEMAX —— TIOABIOBATEABL C YUETHBEIM HMeHeM mail.
OT AHIJA STOTO IOABIOBATEAT TPOHCXCAIT YIIPABACHHE CUeDCATMHE €O-
OBIIEHEH SACKTROHHON N0k, AOCTaBKa COOOUIEHE R H 118IeChLAKE MTX
appecataM. OGEIMHLIA NOAL3CBATAAL, KAK [IPABHAC, He MOKET BOTH
B CRCTEMY 10A HMEHEM HCeBACIOAB3OHATEAS, DOCKOABKY BOZMOKHOCTL
AOCTYIA IPH TIOMOLIH [IPUTAAIIEHHUA BXOAR B CHCTEMY AAA ICEBAOTIOAL-
3oBaTeAreH 3aBACKHPOBAHA.

KpomMe ODRIUHHX DOAB30BATEACH K MCEBACIICARIOBATEACH B CHCTe-
Me elle CYLISCTBYET KAK MEHHMYM OAMH CyNepnoAb30BIMeAb, BbIIOA-
HAIITWH QYHKIHID CUCTEMHOIO AAMAHHCTPATORA, 3TOT MOALRIOBATEAD
HMeeT HCKAIYHTSALH O IPABO ADCTYTIA KO BCEM pecypcaM, IPeAncTaB-
ASIEMEIM OTIepanMoHHoR cacTeMod, B UNIX-cucTemax 3ToT IOAL3OBA-
TeAb 00BYHO UMEeT YIETHOE MME root,

AOMALLIHUE KATANOTW NONb30BATENEN

Kamxaomy NoAk3oraTeAr, paboTaoimeMy b ollepailHOHHOHA CHCTEME,
BEIA@AACTCT KaTaror Ans PAOOTH B XpaHeHHs B HeM cOGCTBeHHLIX (hafi-
AoB. TakoH KaTaaor Tpa,&,l-IU,I‘IOHHO Ha3BBZETCH ACMAIITHHM KaTaAdT oM,
OORYHO ACMAITHHE KATAACIH WMBKIT HMH, COOTEETCTBYKIINISE ADMHIY
NIOAB3OBATEAS], H HAXOAATCA B KaTaaore /home. Hanpumep, aad moabao-
BATEAS SErgey AOMANIHKHI KAaTaror 06KUHO HMeeT UMa fhome/sergey.

AAR YRazaHUA AOMAIIHETO KATanora B HyTRBOM WMEHH HCTIOABIVETCA
MHEMOHHEKA ~. HampuMep, Aad TOTO YTOSE! nepeiiTH B CROM ACMALIIITHE
EATAADT, AQCTATOTHO BBECTH KOMAHAY

cd ~
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AAs Nepexoja B noaxataror dirndme ACMAaNIHero KaTaaora HeoBxo-
AHMO BBECTH KOMaHAY

cd ~/dirname

AAR TOro YTOGR NEPeRTH B AUMAIITHM KATAAQr NOARIOBATEAT C H3RECT-
HEIM AOTHHOM, HCIIOABIYETCH MEEMOHHIEA ~< login name>. Hanpumep. pas
IIepexoAd B ACMALLIHHM KATaAoT TICAL30BATCAM hick TpebyeTeda BEeCTH

cd ~nick

[pu arum nepexos B cUYROM» AOMAITHHH KaTaAoT OyAST LIPOHIBC-
ASH TOABKO B TOM CAY'1a€, €CAH AOCTATOHO NPAE AQCTYIIA K 3TOMY RaTd-
aory (cM. moapala, 6.4),

Kpome 3Toro, MMA AOMATITHErD KATAAOTE 1O TREAFTTMN COARDAUTCS
B mepeMcHuCOH oxpyxermns SHOME, CooTeeTcTBenno, B A0S0l Mo-
MEHT B[IEMEHH MOMH EPEATH B UBUH ADMALTHHANR KaTda0r IpH N0MO-
IIH KOMAHALI

cd STTOME

3HavedHe 3ToH nepeMeHHOH MOXKHO U3MEHKTh CpeAcTBAMH BASH,
HO ABARTE 3TO EpafiHe He DEROMeHAYETCH — DOARIIHHCTRG CHUTEMHALX
yTHAUT UNIX HCTIOAB3YIOT JIaveHUe JTOH ICPCMRNINOH pAA oIpesche-
HIA TYTH, TI0 KOTUPOMY ROZMOAHO COXPAHEHNES (haHAOB ¢ HACTPOHKA-
ME 3THX OporpamM. Ecan B nepemenroit SHOME Gyaer ykasaHno npo-
HIBOALHOE 3JHAYCHHE, COXPAHEHHE HACTPOCK OKAKETCA HeBOIMOMKHELM,
A HEKOTOPHIE TIPOTPaMMBL CTAHVT HepaBoTOCTOCOBHD,

WOEHTU®VKALWA NONbL30BATENEN

KaxABRIP ITOABZOEATEAE CHCTEMBI HMEET YHHKAABHDE B NPEeASAEX AdH-
HOH CHCTeMBl VIETHOE HMA (A0rHH), OAHAKO HMI NPHCBAHBASTC [TOAD-
30BATEAR) TOABKO AAA Br( YAGHCTBG — ONEPAlHOHHAA CHCTEMA paisHya-
€T HOAB30BATSACH 1O MX VHUKCABHEM Uugenmuguxkamopam — UID (User
1Dentifier]. Maentudinkarop UID npeacrapadgeT coboi 1leaoe YHCAO, OoAD-
mee HAK paBHoe HyAI0. UID VHREAACH, KAK H YUSTHOR MM MOAR3OBATEAR.

Kpome UID u AornHa AAS KaRAOTO TIOABIOBATEAN ONIPEASARCTCS Ha-
Bop aTpuOYTOB, COASPAXALINY CHCTEMHYIO H CIPARECGUHYIO HH(popMa-
LU0 DAPOAL, NACHOPTHOS MM, HYTE K AOMALUHEMY KAaTAACTY, NOAHOR
HMA HCIOAHAeMOTO (haitad KOMaHAHOTCO HHTePIpeTaTopRa To YMOoAYa-
HUO. DTa HRGQOPMATTHA XpaHUTCH B patiae fete/passwd. Hudopmanms
0 Ka’KAOM HOAL3OBATEAS HAXOAHTCH B OTACALIIOH CTpOKe, aTpHBYTLI
PasAeACHBL AROERTONHEW w15, HO(‘J\H‘?\()HH'I'(—EAI;I{U{JTB E‘ITPH()}"N)H CABAY -
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IOLIAM: yeeTHOe HMA, MapoAL (B 3alIHPOBAHHOM BHAS), MACHTH(PHKA-
Top noAb3zoeatead (UID), vaentndmrarop rpyunu (GID)], macnopTtHOe
HMS, OIYTEb K ACMAILTHEeMY KaTAaADry H HOAHOE WM KOMAHAHOTO HHTEpR-
nipcraTopa. Hanpumep, noaviopateas Baca INMynrun, uuewmnui UID
1001, GyaeT npeacraeaeH B thaiae /ete/passwd caeayrouteli crpoko:

vasya:FesBs9xapl:1001:10:Vasya Pupkin: /nore/vasya: /bin/bash

TToAB30BATCAL BCCTAR ABASICTCS YASHOM OADOH HAH IICCKOABKHX
FRYINT DOARZOBATCACH. AAXKe 8CAH NOARIOBATEAL AHAAEICH EANHCTROH-
IILIM YCAODBCEOM, AMEKLUHM AOCTVIL K CHCTEME, OH ABAISTCS YACHOM,
KaF. MMHHUMYM TPYIINHE «TIOAB30BATCAH CHCTEMEl (QOLITHC ¢ HMCHEM
users) HAH IPYIIB « AAMHHECTPATUPKDY (G0RINHO © HMeHeM rool).

Ipynna noak3opamerei — JITO MHORECTRO NOALIOBATCACH, 34A4B&-
eMie B BHAE ClIMCKE, OOBBAHHEHUE ITOAB3OBATEARH B I'DYILIEL OOKYHD
TPOHCXOANT TIC NPHEHITY PA3TPAaHHISHNA 3aAdY, BHITOAHASMEY ITOAL-
3OBATEASMH. Tak, B OTACABHYEG TPYINY OOBIYHO BBIASATIOTCT AAMMUHH-
CTPATOPR CHCTeMEL

B cucTteme «KDHTPOAL 3HAHHWAY MOMHO BbIAEAKTE CAEOYILLHE TRYNNbI
NOALINBATENEN: pa3spaboTuuK cucTembl, CTYAEHT, npenojasaTent. Takoe
pa3feneHMe no rpynnam CEA3aHo 6 NERRYI0 Odepegn € Tem, 4To NOAL30EE-
TENU AOMKHBI MMETL PA3HbIe YROBHK AOCTYNE K CUCTEME.

Tak, pazpaboTunK A0MAKEH MMETL BO3MOMHOCTE COHOBAATL dakntt 3a-
AAHHH, COCTABAAKILMWY QCHOBY CHCTEMBI, H MOAUDUUMPOBATE CTRYKTYDY Ka-
TaNoOroa cHCTemMbl; NPencaaaaTens A0MKEH HMETL Npaepo o¢bHoBAATL Sa3sy
KOHTRO/BHBIX PaboT U NpaBepATL BLINOAHEHHbIE pabaTel, 3 CTYAEHT — Npo-
CMATPHBATL ¥ BLINOAHATE NOAYYEHHbIE PaBoTbl.

Pa3zpaboTynK cucTEMbl MMEET ydeTHOE mviA devel, npencaasaren, —
teacher, £TYaeHTbl — NPOMIBONBHBIE HMEHA, COBRAAAIOWHE £ UMEHAMK WX
paGounx kataaoros B cncTeme. Kpome Toro, teacher m devel sxogAaT a rpynny
teacher, KOTOPaA HUCNONBIYLTCA AAR OrPaHKUUHEHWA AGCTYNA CTYASHTOR K He-
KOTOPGLIM KaTENOTaM.

Kaykpad rpymma MMCeT YHHKAALIICC YISTHOC MM TPYINLI H YHH-
KeABHBIF WasH T karop 1pynua GID (Group IDenlifier).

VinchopMaliug © rpyinEx, ONPEeASASHHRX B CHCTEME, XPaHWTCS
i ¢adine /ete/group. MadopManid 0 KAKACH IPYTINe HAXOAHTCA B OT-
ABABHON CIPI0Ke, 21PHBYTR PYONE PA3ASARHE]l CUMBOAAMH ABOETOM U
«:». [lOCACAOBATEABHOCTE STPHOYTOR CACAVICIIAS: VUETHOS HMA FPYTIINIL],
dAaar coCTOAHHA IpyNne (OORIYHO CHMBOA &*3), HAEHTH(DHKATOD I'DyTI-
H (GID}, COHCOK TOABIORATEACH, BXOAANHX B IPYIITY, TEPeTHCASHHEIX
yepea aanaryio. Hpumep ¢tpokn daliaa /etc/group norasaH HIDKe:

users:*:1001:sergey,nick,a’ex
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JEEN nPaBA [OCTYNA K ®ANNAM W KATANOTAM

B0 MHOrMX onepallHOHHEBIX CUCTEMAaX CYLEecTBYIOT CDEACTBA orpa-
HBUeHHA AoCTyNa ¥ dafiraM. B canonoarz2oBaTentckdx OC oBEYMEO
OrpaHHYHBaeTC AOCTYII K pailAaM SApA ONEPAITHOHHON CHCTEMEL [Ha-
LPHVED, YCUAHORK: aTpulyra «ekperrails B DOS).

B MHOTOTOGAL30BATEARCEHX OC A0CTYIL OTPAHUUUBASTCR TIPH [TOMO-
LM ONpeABASHHY LIpaB AOCTYIIA TOTO HAH HHOTO NOAB3OBATeAd K dali-
AaM. [Ipara ACCTYTIA OTIPEASARAT BO3MOKHOCTE BHINOAHSHWR TOH UAR
MHOH onepaini Hap aftioM.

Boof11ie roBopA, TEPMHWH «TIPABa AQCTYTIA K PAHAY» He CORCEM Kop-
pexTed. [lpana AOCTVIIA OIPCAGAIIOTCA AAT HAGOPOE AAHNEIX, XPAIIH-
MBIX Hid AMCKE. AAf BCeX (PafAOB, CRA3EHHKIX C ¥THM HAGODOM AdHHBIX,
OOPCACACIILI T€ JKC CAMLIE NPaBa AOCTVIIA, YTO H Ard HADOPA AAHHEIX,
Aar srex dafinoRr, crRiu3aHHRY © OAHUM HaBopom AQHHEIY, 3T4 IpaBa
OAHHAKOBE

AocTvil noAksoBaTeAwit K daliram onpeaeadeTcs IAeMeHTAMHI TPo-
KH CyOBEKT — 0BBeKT — TIPAR0 ACCTYOA. [IPH 3TOM Noa, CyfbeKToM no-
HHMAeTCA TOAB3OBATEAL, 00DAAIOITHACA K O0BeKTY, HAH OIDeASACTI-
HOEe MHORECTRO MDABICBATEARH, oA BHREKTOM — (hatia nad KaTaaor,
a NoA IMIPaBOM AOCTYIIA — PA3PCUIEHHC HAH 3A0PCLUICHHC HA BLIIOAIIC-
e CyOBeKTOM TOR HAM UHOH ollepauus Had o6beKToM (prC. 6.1}

B UNIX-cucTeMax CYILIeCTBYeT TPHU THAA CYOBReKTOB, AAS KOTOPHX
VCTAHABAUBAIOTCA NPaba: BAaaeAcr haiiad, HAH MOAL30BATEAL- BARACAST]
{u), BAgARKOILAA AAAOM TPYIIE NOABROBATEARH, UAM TPYOIA-BABASALRL]
(g}, 1 BC2 MOALIOBATEAH CHCTEME] (0.

AR KaXXAOTD THNRA CYOBEKTOE MOXKHO 3ANPeTHTh HAM pPaspelidTh
BRIIOAHEHHe OMepalldi TpeX TUIOR: UTeHHe (T), 3AMHCE (W) H BBIIOA-
HeHHe (X).

IMop npaBoM HA yTeHWE afara NOHUMAETCH BOAMOMKHOCTE OTKDHITE
atoT dafa M OpovMHTATE COACPKAIIYIOCS B HeM HHdbopManurio. [loa
[IP4BOM HA 380THCE — BO3MOKHOCTE H3IMEHHTE COpepRauvecs g chaiiae
AAQHHEI® HAHM VAAAHTE ¢aiia. [1oa npaBOM Ha BREMOAHEHHE [MOAPAa3YMe-
BAETCA BOAMOMNHOCTE 3aIYCTHTL Ha BRINOAHEHHE NIPOTPAMMY, KOTORas
COACPIKHTCA B 2T0M dafiae (IpH 3ToM O0pasyeTcs BHEITOAHAKLUIHACA
nporecc).

Kaxani hafia B UUNIX-cHCTEME HMEET ARVX BASABARLIER! MOAb-
IOBATCAI-BAAACALIA M IPYONY-Baaseablia. [Ipn 3TOM OOAB20BATEAL-
BAHAEAEL, He 0053dH OniTh YABHOM ['DYIIE-BAAACABIIA, YTO I03BOAIET
Boaee TUOKO YIIPABASTE AOCTYIIONM K halinaM H KaTAAOTaM AAS PA3ART-
HBIX NIOAL3IGBATEACH.
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Cyb6nerTn

[MoAB3OBaTEAL O0BeRTs
¥ TPYTIIE) {chaitanr]
Hafop
AdHHEIX |
MoArRORATEAR |
Habop
AAHYRIK 2
[oataoRaTear 2

Puc. B.1. 3agaHve npas [ocTyna NpW NOMALW TROEK. CyfbekT —obwekT—npa-
BO AOCTyNa

Ara noaydeHsT HidOPMALHKE O BAAACALIAX (DAHRAOD H KaTdAOroB
MOKHC HCOOAB3OBATH KAROY -] KOMaHAR 15, Komauaa 1s -1 knBoame 104-
pobuy10 MEGOPMATHIO O (hafA&X B TEKYIICM KaTaAOTe CABAYIOLLHM O0-
pasom;
drwxrwx--- 4 nikita users 0 Apr 28 23:25 texmf
—-rwxr-x--- 1 nikiza users 375 apr 26 04:27 textmode.o
-rwxr-®x-—— 1 nikita users 452 aApr 26 04:27 readmode.o
drwxrwx--- 2 nikita users 0 apr 2B 23:22 tk8.4
~rwxr-x~-- 1 nikita users 2%48 Sep 2 20:03 tkConflg.sh

B TpeThell KOAOHK® BHEBEOAHTCA VYGTHOE MMA [NOABRIOBATEAA-
BAAASABLIA (hafina, B YLTBOPTOH — VUSTHOE HMMS TRYTIIBI-BAAASABIA,
[Mepras koaoHKa copaepRHT uHGopmanuio ob arpubyrax datiag, 3a-
AAIOUIKX TPABA AOCTYTIA K airy.

TMepBbiii cHMBOA B KCAOHKE 33A2eT THN (haHAd. AAS KaTanoros ep-
BHIE CHMBOA HMEET 3Ha4ueHNe d, Aasl OGBMHEIX (PAHAOE — NpouepK. Cy-
WeCTBYIOT U APYTHE THIIL haHA0B,

CHMBOAEL CO BTOPOTO O ABCATEIM pasOUTRI Ha TPOAKH CHMBO-
AOB (TPHAAEI], KAJRAAA H3 KOTOPHIX OMMpeAcAdeT NMPara AQCTYIA OMpe-
AeaeHHoro cyObeekTa. [lepBad TpHaapd onpepeAdeT IpaBa AOCTYHA
MOABZOBATEAA-BAAABARTIA (hAHAL, RTOPdR TPHAAH — DY NITRI-BAGASALILA,
TPETLA TPHAAA — BCCX OCTRABHLIX TOABIOBATCACH CHCTEMEL.

Tax, aas hafiag leximode.o NOAB3IDBATEAL-BABABARL, MMEET IIPABD
TOANQIC AQGCTYIIA K ¢hafiAy (T.¢. HMeeT Npasa STeHHS, 3aNHCH H BLIMOA-
ILEHUA}, MPY LLE-BAIASAEL UMEET IPABA Ha YTEHHE H BEIIOAHEHHE, a BCe
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CCTAABHMC [IOAB30BATEAM CHCTEME! HE HMEIOT HUKAKHX IpaB ACCTYIIA
K 3TOMY (hakay.

ACHCTBUC arpHOYTOD I' W M X HA (hafdABRl ACCTATOMHO OYEBHMAHO —
8TH aTPHOVTH OIPEASAAIOT BIMOMHOC T RMTIOAHSHHA CHCTEMHETX REI-
30808 Open, Read 1 Write aaa chaitaos. [Ipe HaAWIUH TPaEa i1a YTCITHC
thaiira porpaMMa IOAB3IOBATEAT MOXET OTKPHITE FTOT (DARA BhIZHROM
Open H CIHTHRATE AGHHEIE BEHIA0BOM Read. AHAAOIHYHO, ORH TAAHYTHH
[IPaBa 1A 3aMHCh NPOrpaMMa IMOAL3IOBATEAR IIPHMEHHT Bhiinsa Cpen
1 Write. TTpaBo Ha BHOOAHEHHE IPOrpaMMEL, YCTAHOBACHHROE Ha HCTIOA-
HsIeMEIA Pafn pOrpaMMEl, AQCT BOIMOKHOCTE IOAR30BATEAIO IEPEAATH
YNpPaBAeHHE IPOTPAMME, [IDH 3TOM CIEPAlMOHEGA CHCTEMA TIIM HGMO-
ury ep13nBoB Open H Read nepemelaeT HCROAHASMEIE KOA IPOTPAMME
B QTICPATHRHYIO DAMATE H ITepeAaeT eMy VI paBAeHHE,

AAH KATHACTOR GTPUOYTH [, W U X Y7Ke He CTOAbL OUeBHAHE, U CRA-
34110 3TO0 B ACPEYI0 0UCPCAL € OTAHMMAME CHCTeMHKIX BRIZ0BOE Open,
Read n Wrife ars Rararoing,

IIpaeo pocTyna r AAE KaTAAOTa MO3BOAACT OPOYHTATE HMeHa dbail-
AOB, XPAHAUIHXCA B KaTaAore, BOAMOKHOUIL AO0CTYNA K 3THM (raAAa™M
anpeaeAdeTcs ViKe IPABAMHE AOCTYTA K PafdAdM.

[TpaBo AccTyna X AAT KaTaAOTa AAeT BOJMOMKHOCTB [MOAYYHTh HUE
aTpuGyTh 1hafADB KATAAOTA, XPAHHUMBE B HX DAOKAX METAAAHHLIX,
Ecan IpaBo X yCTaHOBACHO ANA KATAAOMA H AAK BCEX er0 HaAKaTAAOTOR,
PO FID AACT ROAMUMHOCTE TRPEATH R AGAHBIN KAaTAAGK, T. 8. CARAATR €ro
TEKYII[HM.

[TpaBo Ha 3a0MCh B KATAAGP ABET BOAMONKHOCTh M3MeHBHHH COARD-
KHMMOro KaTaaora, T.e. BO3MOKHOCTE COJAQIIHS H YABACHHA (haMAoB
B 3TOM KATaAOre. 3AECh HYKHO OTMETHI'h, Y10 NPM HIAMUYHH NPEBa
Ha 3aIHCH B KATAAOT CYIIeCTBYET BO3MORHOCTE VAGAHTE (paita, 11d KOTO-
pEI HeT HHKAKHX [IPAB AOCTYIA. TaKoe MOBEASHHE CHCTEM Bl ACIKQO 00'h-
HOH W', 8CAH BCTIOVHUWTH ASHCTBHE CHCTEMHOro BM30Ba Unlink, — ou
YAQARCT FeCTEYIO CCLIAKY Ha 11a00p AALIILIX, He HaMeHsIs1 caMoro Habo-
pa AGHHBIX. Beagacrsne 3rore capayer GhlTh 0COBEHHO BHEMATeARHBIM
[IpH HA3HATOHKH TIPABa AOCTYIIA HA 34IHCL B KATAACT.

6.4.1. 3apanue npae goctyna kK hannam
U KaTanoram

[IpaBa pocTYTIa K (PAHAAM H KATAAOTAM MOI'VT MEHATLCS C TEUCHU-
€M BRpCMOHH, 2To MOXReT BBITh CBA3AHD, HAIPHMep, C TeM, Yrh CTAphId
mAasaese(] paiira Mepepas TPABA Ha ero H3MeHeHHe HOBOMY BAAASALLTY,
HMAUM ¢ TeM, 9TO (afia, KOTOPHH paHBLIE ObIA AOCTYIIEH TGABKO OAHOMY
LHOABRIOBATEAH), TelE [ h A[JL”I'}"II(—EH ROENT.,
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TMpuMepoM TakOro E3IMEHEHHS IPaBR AOCTyIa K dalay C TevenHeM
BPEeMEHH MOMET CAYKUTE H3MEHeHHe TIpaBa AOCTYTIa K BApHAHTY KOH-
TpoAabHOH padoThl. [ToKa He3anoAHEHHEIH BARHAHT KONTROALHOH pado-
TLL HAXOAWTCA B 00mei 6a3e npenosaBaTens, OH ALCTYIIEH TOARKO LLpe-
TOAABATEALD, K4k TOAEKO Pafa ¢ BAPHAHTOM TICPSARSTCH CTVACHTY, OH
ADAMEBEH CTATh ADCIYUHEIM £MY.

AAA TOMQ ITOOLI AATE CTYASHTY AOCTYTL K 3TOMY IaftAy, MOXHO A0
CMEHHTh BAdAeAbLA, AHGO OTKPEITE IOAHBIH AOCTVII K 3TOMY (paliry, Ha-
npiMep, CACAVIOUIHM 00pazon:

cp /fcheck/Leacher/themel/var2.bxt \
/check/students/vasya/themel var?.txt
chmod 6646 /check/students/vasya/themel varZ.txt

INoAL30BATEAL-BAAALACH, HAH TPYTINA-BAdseAel] hadAd MOTYVT ORITH
MAMEHeHR MpH noMollH KoManakl chown (CHange OWNer). FlaMeHaTh
BAdAcABIA hafAa B OoABMIHHECTER UNIX-cHCTEM MOMKET TOALKQ CHCTEM-
HBIH AAMHIIMCTPATOP.

[Mepanit napaMeTp KOMAHABL ChOWN OOPEALAHET YUETHIR M [1OAR~
30BaTCASI H, BO3IMOMKIIO, YYCTUHOC HMS TPYINLI, KOTOPEIM NCpPCAAeTCS
BrdpeHue haiaom. Bropoid M noCAeayKiMe LapaMerprl coagpiKar
CIIHCOK aHADE, AA KOTOPLIX MeHASTCH BAAACACIT,

Ecal nepebIF napaMeTp ONpeASAdeT UM IOARIOBATRAS H UM IPYII-
finl, TO OHH Pa3ASASTIOTCS TOHUKOH, HanpuMep, koManaa

chown nick file. =L

CACAQCT TIOAL30OBATEMT NICK NOALIODBATEAEM-BABACALLEM dhatiaa tile. txt.
A KOMAHAA

chown nick.admins file.,txt

CASAAST [TOAB3OBATEAH NICK NOAB3OBATEAEM-BAAASARIIEM, & TPYIITY
admins — Ipynncii-BAaACApneM (aitaa file.txt,

[lpaBa pAocTyna K (hafaaM B RATAAGIAM MOTYT Ohl'th HIMEHEHR! 1P
noMomy koManasl chmod (CHange MODe). MaMerart npasa ACCTYIA
MOKET TOARKO BAdASAel QiiAd MAH SAMHHUCTParGp cHoreMnul. B Kave-
CTBC APTYMElTon KoMaHAe chmod iepepanTesa CleHdUKATOPEL AOCTY -
Hi 1 UMeHa Panaos, ArA KOTOPRIX ONpeASAdeTCcd AOCTYTIL,

Cneyuguxkamop qocmyna — CTPOKA CHMROAOR, OITPEARATIONIAY ITPa-
Ba A0CTYHA K haHAY. CHenmndUKaTop COCTOMT 3 TPCX CASAYIOIHY APYT
33 APYTOM 3AEMEHTOB: CYHLRKTa, TDABRd ANCTYTId H ONEPAIMH Hap, Hha-
BOM AOCTYIIA, AAA 38pAlIUA CyGLOKTA YKAsBIBAlOTCA CHMBOALL, «U» —
MOABZORATEAR-BAAAECAECLL, ﬁg‘» -_— I'[)}'lllld—BAﬂJ\.l—_‘J‘.ELl., KR — BCe OCrasb-
HLIC TOAB3OBATCAH, #a% ~— BCE TPH NPeARIAVIINL CyOBekTa. B kanecTse
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TIPARA ACCTYIA YKASRIRAKTCA CHMEOABL «I» — UTeHHE, «W» — 34ITHCH
H 4X¥» — BBRINOAHCHHC. QTepauyi Haa OPABaMy AOCTYTIA H3MEHANOT I1a-
Gop npar AOCTYN8 aas cylbexTa. Qnepanias «—» CHHMART YEAZGHHOS
IPAB0 ACCTVIA, «+» A0BaBAAET OPABO ADCTYIIA, «=» IPHCBAHBACT CYOD-
eKkry ABHO 3aAAHHETH HaboD npas AoCTyTIa,

KomMamaa chmaod ¢ IpoCcTEM CHeuHpHEATIPOM AOCTYIIA GYAET BHI-
TASAETE CABAYHOITHM O0pasoM:

chmod a+w file.txt § PaspewMTs BCeM 3anMck
# B dann file. LxL

B crellHMHKATOPH AOCTYTIA, IepeAaBaeMEle KOMAHAC chmod, CyoE-
€K1l MOTYT GHITh NEPEYHMCASHK yepes 3al9TYEO CARAVICUIUM 0OpasoM:

chmoed utw,o-r file.txt #PazpeumTL BENadesbLy -
#TTOJ'[I::.'—]OE&TH.HK‘J 241k .
f2aspelMTE Ipynile—planenely
FTOJUBKO YreHre M3 famna file. txi

B opHOM crenHbHKATOPE AQCTYTIA MOET OBITE 33AAlI0 CPasy He-
CKOABKO CYGREKTOB:

chmod ug-w fil¢. LXt #Pa3pemMTL BIAOCALUY-MOJIbS30BE TCHD
FV ROANSNLLY-TPYNNe SAOUCk B QAalin
file.txt

Taiowe B 0AHOM CHCITHPHUKATOPE MOMKET OBITL YKAa3aHO HeCKOABRKO
ONIEDENMT H TIPAR AOCTYTIA AAS CYOReKTa:
chmod utw+r file. txl Pazspeuire BAanebUY TNONESOBATEIO

#yreyne M Banuck B dann file. txt

CyluecTRYeT dARTEPRATHEHbIA CROCOD 33AaHNA NPAB AMCTTYTHd K (hai-
AY == TYHCAOBOH, AAS TOrQ YTOOEL NOSCHHTE [IepeXoj, OT YiKe PACCMO-
TPEIIOro Cnocoia K YHCAOBOMY, 3AMAIIEM BCE TDHAALL

Fw¥ 'wX rwx

TpuMem 3a ABOHYHYHK) PAMHULY HAATUWE NPABa AOCTYIIA U 38 ABOD-
HYILIA HYAL — ero OTCYTCTBMC, Toraa Kaxraas TPpHaja mMozkeT OLITL
COIIPEASAEHA ABOMIHEM JHCAOM T 000 a0 111, Tak, TpHasa r— x Gyaer
COOTBETCTBOBATE ABOHIHOMY YHCAY 101. Kasmaoe ABOHYHOS TUCAO 2a-
TEM MOFET GBITh ICPLBEACHO B BUCEMEPHIHYIO CHCTEMY CUHCASHHS,

B npotiecce TakOTo NepEBEOAA AAT TPHAAE

I'wHk IW— I'—

[IOAYIHM
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111 110 1060
HAH
164

YuCAOBOE IPEACTABACHHE [IPaBa AGCTYHNa K daliry TakKe MaXeT
HOLITE MCIOOAL3OBAHO B KAYECTRE CISHH(PHKATODA ACCTYIA KOMEHAL
chmod. Tak, KoMaHA#

chmod 76< file. txt

ABCT TTOAHEIA AOCTYI NOABZOBATEAN BAJACABLY, DAADEWAT TAALKO 3d-
IIHCL M 4TEHHC IPVINC-BASGACABIY ¥ TOALKG UTCHHAC — BCEM OCTAALIILIM
NOABICRATEAAM.

B cucTeme «KOHTPONL IHANWAS IDABA HA KATaNOr M CUCTEMbI HeOBX0AMW-
MO YCTRHIBNHMBATL TdKWMM oﬁpaaom, YTO0LI MCHAKDYUTE BOAMOKHOCTE NO-
BRPEXGEHWA YaCTeld CUCTEMBI 8 NOABZORATEARMK. Kpome Toro, Heobxogy-
MO HCHTIDUUTE AOCTYN CTYASHTOB H DBWeHr 5a3e 8apHaAHTOB HOHTPOALHLIX
pafor, a TAKKE UCKNKOYKTE CNHMCLIBEHKWE [JOCTYN CTYARHTOR K YyHvM pabo-
Tam). HywHo oBecneunTe BOIMOMHOCTS BhIAIYH NPEnoaBaTenem 33 4aHNA
(HOMMPOBAHWA ero 8 KaTanor cTyAeHTa) M caadvu pabatel (NepemMeLLEHMA ET0
M3 KaTaNora BeINOAMEHHLIX paboT),

OAR TOro 4To0B OrPaHWIWTh LOCTYN NOAB30BITEAEH K OCHOBHBIM KOM-
NOHEHTaM CHCTEMbI (CLEHAPWAM M KaTanaram}, Mx BRaARNbUEM HAZHAYEaT-
¢A Nonc3oaTent devel {paspaboTumk cucTembl):

chown dovel . teacher /check/scorints

Mpw 3TOM 3ANNCH & ZAHHBIA KATaNOr BYAET OTPaHMYMBATBCA YCTAHOBNEH-
HbIMM MPAGAMM;

chmod 735 /oveck/soripts

HUHaue roBOpA, BCE NDAL3OBATENM NOAYHAT QOCTYN HA YTEHWE U BbINDA-
HeHWe CUEHAPMER, HO TONBKD paapadoTUMK NOAYYUT AQCTYN HA 33NUCh,

Noataceatene devel snenseTca wneHom rpynnel teacher (npenoaazare-
DM}, B ROTOPYID BXDAHT TaKXe W NPENCAABaTENb (N0Ab30BATEAb £ NOFMHOM
teacher), 37a rpynna seepeHa ANA TOrQ, MTOO0EI CrpaHWMMTE AOCTYN CTYAEH-
TOB K KaTanoram KOHTROAbHBIX pabor.

Tak, katanor /check/teacher ponxken WMeTb Koa aocTyna 700 u BRasenb-
ua teacher.teacher:

chowr, teacner. teachker STLACHERDLR
chmod 700 STEACHERDIER
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Takum 0BPa3IOM, HWKTO, KPOME NNEnoQABaTens, He UMeeT A0CTyna
k Gase BAPMAHTOB M CLaHHbIM paBaTam.

Kamabii cTyneHT ADAMEH ABASTECA BA3AENLUEM CBOBIC XaTanora,
HO NPEnCAaBaTeNt ACMHKEH UMETE LOCTYN K 3TOMY KATANOry Ha 3anuch [ans
Bbl43uM 330aHHIA) U AOCTYN Ha YTEHWE M BRINOAHEHHE K NOgKaTaNory ready
4N c60pa BLINGAHEHHLIX PaBoT. OnA 3TOrD NOALIOBATENAL-ENAASNEL, KaTa-
nofa CTyAeHTa — Cam CTYASHT, a rpynna-gnageney — rpynna npenogasare-
nei. MNpy 3TOM CTYAEHT UMEET NANHbIE NPaRa KA CROIM HATAATT, 3 Npenoja-
patefb MMEET TONLHD NPaBd Ha 3aNHMCh B KaTanor cTyAeHTa 1 NOAHbIe Apaga
Ha nogrartanor ready:

chown $i.teacher /checx/studenls/vasya

chmod 730 /roherk/studentsivaszva

chown 351, eacher /check/sludents/vasyasready
chmod 770 /check/students/vasya/ready

6.4.2. Mposepka npae goctyna K haanam
W KaTanaram

OrpaHHyYeHUA TIPAB AOCTYTA K (hafiraM M KAaTaACTAM 3HAYHTEABLHO
MPHHAIOT HH(POPMaNUWUHHOE OKPYXKEHHE, K KOTUDROM RRNOAHAKTCS 34~
AAHHA OOAL30BATCAS. ECAM IOALIOBATCAL 2@BCACMO MMEST ITOAITLIT AG-
CTYI KO BCeM hafiaaM, pARAONINM Ha paboTy 3aAaHHS, T.e. BXOASIIHM
B HH(OPMAHHOHHOE OKDYXKeHHe 38AaHHA, OeCIIOKOUTLCHE HE O 9eM.
QOapHAKO MOMKET BOXHHMKHYTHL CHTYAIMA, KOrAa HeoOxoanMble QaiiAbl
WAM KATAAOTH HEAOCTYIIHEI B TpefiyemoM pexrume aocTynd. [Toatomy
HeoOXOANMO HPeAVCMATPHBATE B 3apaHdl oDpaloTKY TaKHX HCKAIQ-
YUTEABHEX CHTYALMHA. Kak npaBuac, 0BpaboTYHKN HCKAIOYHTRABHBLX
CHTYallH# MOMEeNAIOTCS B HAMAAS TEKCTa 33AAHHA U IPOBEPSIOT BO3-
MOM¥ HOCTbE HCNOAB3IOBAHHA HHCbOpMﬂH,HOHHOI‘O OKpY)KeHHH AapAHHEEM.
B AAHECM CAYYAE MOA EQ3MONHOCTER) HCMMOAR30OBAHHA TTOHHMASTCH Ha-
AHY#e HeOOXO0AHMMEIX TIPAB ACCTYIIA.

AAH TPOREPKH BOZMOXKHOCTH ACCTYTA K aliay HCTIOAR3YeTCH KO-
MaHAAd fest, OCHOBHEIE TapaMeTphl KOTOPOH YKe PACCMATPHBAAHCE
B raaee 3. KoMmaHaAa test npoBepsieT HaAlYle TOTC HAH HHOTO NPARa A0-
CTYIIA ¥ OAL30BATEAR, OT AMHAE KOTODOTC BEIMOAHSETCA 330aHHe [TeKy-
oierao HOAI::BGB&TEAH). A}\ﬂ ATOrO MDHMEHAI0TCH CACAVIOITHE TTapaMeTphl
KOMAHARL
m -1 <cadia> — TEKYUICMY MOALIOBETEAID PASPEIIER AQCTYII [1a TTe-

Hue Qakaag;
® -w <aiA> — TeKyLIeMy MOAL3OBATEAIO paspellleH AQCTYI Ha 3a-

OHCE B $ada;
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m -X <¢hafiA> — TeKyleMy NOAL3ORATEAND PAspelIeH AOCTY HA HC-
noaneHHe daiiaa.
Hanpumep, AAg TOro YToOH [IDOBEDPHTL HAAHYHE NIPABA HA 34IIHCH
v dabaa outfile.txt 1 npaea ga aTenne v damra infile txt, poctarodno
BRITOAHHTE CAEAYIONLHA PPArveHT 3aaaHus Ha A3kke BASH:

if [V -woutfile.txt =a ! -r infile.txt 1 ; then
echo "Insufficiernt access rights™

exit 1

A

B cAyuae HeXBATKH NMPAB ADCTYIA 3aaaHEe, B KOoTopoe OVAST BKAIO-
4eH TaKOH hparMenT, BHBEART Ha 3KpaH coobieHue sInsufficient access
rights» u 3aEePIIUT CROE BHINICAHEHHME C KOAOM BO3BpaTa 1.

KOHTPONbHBIE BONPOCHI

1. Keakve napameTpbl Xapak TEpnayiaT Nons30BATENA B ONENELMOHHORA
caCTEME? .

Kak Ha4yuHaeTcA ceaHc paboTel NONL308aTENA? [ademy B3XHO
KOPPEKTHO 3aKaH4veaTs caaHe paboTel?

Kakwe Buasl orpaHWyeHWiH gocTyna K hafnam v kaTanoram npeac-
CTaBNSHOTCHA CNEPALMDHHDA CUCTEMOR?

Kak 380a1TCR, MEAMEHSHITCR W NDOBEPAKITER NPABA ADCTYNA NONG-
SDBATENA NG QTHOWERKWIA K hafnam 1 katancram?

B 4yem pasnuymna Npase ADCTYNA Ha YTeHwe y (harnnos 1 KaTanoroe?
Hanwwnre KkoMaHgHbliA hain, KoTopbiA BeIBOANT CAMGOK thannoe,
HaXCAALUMXCA B ADMALLIHEN KaTanore Nons30BaTena W He[oCTYNHLIX
EMY N0 HTBHAID.

n

Cal O

™



®ANLI NONb30BATENEN

CTAHOAPTHAS CTPYKTYPA CUCTEMBI
KATASIOrOB UNIX 1 WINDOWS

AAf XpaHeHHA coOCTRERHEIX AAHHBIX R UNTX-moasofHH® anepargm-
OHHHIX CHCTCMAX UCIIOALIYCTCH CTALAAPTHANA CTPYKTYRA KATAAQIOB, TI0-
KddaHHas Ha puc. 7.1,

B 3aPHCHMOCTH OT PeAaAH3AIHMH KOHKPETHON OIlepaldoHHOR cH-
CTeMEl BO3MOKHBI HEKOTOPEIE OTAMYMA OT HPUBEASHHOH CTDYKTYPHL,
HANpHEMED B ONEPARHOHHETX cHcTeMax SunOS H Solaris TpHCYTCTBYET
rarTaaor /opt.

KaTtanor /bin cAyRHT AAS XpaHeHWs OA30BEIX CHCTEMHEIX YTHAHT.
Kax npasMA0, BEIIOAHCHHC 3THX YTHANT BO3IMOJKHO A@KE B CAYYac OT-
CYTCTBHS OCCHOBHEIX CHCcTeMHBIX Gnbamorek. B xaTanore /bool xpansaTes
(pafALl AADA ONEPANHOHHON CHCTEMEl H AQHHBIE, HeOOXOAUMEIE AAM 3a-
rpy3kM. KaTtaaor /dev COASPIRHT cenuasbHEle (PaliALL NpH HOMOIIH KO-
TOPBIX POMCXOAUT OOpALIgHIE K yCTPOUCTRAM {CM. TIoApa3sa, 7.2). Kak-
ABLA hafth, BAXOAAMMICA B 3TOM KaTAAOTe, COOTBETCTEYET RakoMy-AHG0
yeTpoiCTRY. 3annck AQHHEIX B (hafA BEIILIBAET NEPEARTY ITHX AAHHBIX
HA YCTPOMCTBO, 4 YTeHHe HHHITHIPYST YTeHHE AAHHEIX ¢ YCTPORCTBA. Ka-
TAAOT /etc NpeAHa3HAYeH AAA XPaHeHM:A KOHGMIyPAUWOHHEX $aiios
o (pafAoB HACTpOeK. B Karasore /home HaXCAATCA ADMALIHUE KATAACTH
MOAB3OBATEACH (CM. CAGAYIOLLVIC TAaBY). KaTanor /lib npeaHasnagen pas
XPaHeHIH CHCTEMHEIX HubAHOTeK, a /lib/modules — aAas XpaHeHHs Mo-
AYVACH SADA OIEPAIIMOHHOM CHCTEME], NOAPY?RACMEIX [IOCAE 3aBePILCHI
FArpY3KH SApa APAHBEPOR H MOACHCTEM. KaTaaor / proc CoARPRUT CHRL#-
AALHEIE (DalARL, DPH MOMOTIH EOTOPRIX BO3MOMKEH AOCTVI K CHCTEMHBIM
rafanuam sapa OC ¥ npocMoTp napamerpoB obopyacsaHus. Karasor
/sbin XpaHHT CUCTEMHBIE YTHAHTEL, TIDEAHA3HAYEHEEIC AN AAMWHHCTRH-
POBaHKA clicTeMEL B xaTaacre /tmp COACPMATCA BPeMCIIILIC (PAMALL

B kaTaAore /usr COASPRITCA NIPOIPaMMHOe OOBCIEYEHHE, BXOALILEE
B KOMIIAEKT [IGCTABRU ONEPALMOHHON CHCTRME 1 He OTHOCSIICeCs K CH-
cremuoMy. HasHaveHme RaTaroros Sust/bin, /usr/sbin, /fusr/lib aHaAoTtr-
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Puc. 7.1. CtpyrTypa katanoroe TunmqHon LINIX-cueTemen

10 HA3HAYSHHIO COQTBCTCTEYIONHX KaTAADIOB BePYHCr0 YPOBHS, B RaTa-
Aore fusr/doc XpaHATCa ACKYMEHTAIK Ha OporpaMMeoe ofecrieteHne,
BX0AAUEE B KOMITAGKT NoctaBEH OC, B kaTaaore /usr/share XpaHATCH
paaeademere (baliam aarnnx. KaTaror /ust/include npesxae Bcero HuTe-
peceHd paipafioTiikaM — B HeM COAEPIKaTCA 2aroAoBodHbIe h-thaitan

Katanor /usr/local npeaHassateH AAd MPOrpaMM, YCTaHaBAMBA-
eMEIX DOARIOBATEAEM [He BXOAANIMX B KoMiaeKT noctankn OC). Ero
CTPYKTYPA aHAAOTHIHA CTPYRTYPE KATAAOrd SUsI/,
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B karaaore /var xpaHaTCR afiabl, CRAZAHHREE ¢ TekyTel paboToi
O, KaTaaor /var/lock copcpur hairnl DACKHPOBOK, OPCAQTDDE-
LWAIIHE ADCTYI X YKe 3aHATEIM HEpasAeAsseMuIM pecypeam. Karaaor
/var/log npeaHasHaeH AAd XpaHeHMWA CHCTeMHRIX JKYPHAAOE, B KOTO-
phle 3anocuTed HHdopManusg o060 BCEX CYIIECTBEHHEIX COORITHAY, IIPO-
H30IMIEAIIHX BO BpeM#a pafioTel OC. B katasore /var/Tun coaepaaTes
hafiARl, YKA3EIBAKOLWKE 1A TG, 9TO B AAHHGLIA MOMCHT BPCMEHH 3aIyINe-
Hi Ta UAKM MHAA CHCTeMHAR yTHAMTA. KaTtaaar /var/spool copepxuT Oy-
theDBI IOYTCBLIX COOCLICIIME ¥ 3apaHKA Ha NIEYATE,

B onepaumunHnX cucTeMax cemeiicTRa Windows XP cTpykTypa Ka-
TaAOTOB UMeeT BHA, IIOKA3aHHEIN Ha pHc, 7.2,

B xaTaaore Profiles xpaHATCA HacTROHKHN AAS KKAQTO ITOAB3CBATE-
AL, RADErHCTPHPOBAHHOrO B cHCTeMe. B manke Administrator xpausrcs
HACTPOHKH AAA [IOAL3OBATEAA -—— SAMHHHCTPATOPE CHCTEMEL, 4 B NAI-
ke All Users — Hacrpoiiku, obLIHR AAS HOEX [LOARZORATEASH, B nanke
Default User xpagaTcda IaCTPORKH 10 YMOAMAHHK, KOTOPLIC ITPHMCHS-
KOTCS AAS BCEX RHOBE COBAGBaAEMAIX [IOARIOBATEAESH.

B raranore Program Files oSLITHO XPaHATCS NPOrpaMMEL, VCTaHAR-
AHMBACMEIE GQAMHHHCTPATOPAMK UAH IOABIOBATEAAMH CHCTEMEL,

B warasrore Windows XpasaTca OCHOBHEE HACTDORKH ONMepalHoH-
1HOH CUCTEeME], d TRIJKC OCHOBHBIE HCIIOATACMEIC (halAbl CIICPAalHOHROH
cueTeMhl, B noaxaTaaore Fonts HMeOTCH Ree TTPU(DTHI, YCTAHOBASHHKIE
B CHCTeMc, B nmanka Help — chafian! cripanodHo#t cucremer. B mamrax
system H system32 xpaHATCA OCHOBHBIE CHCTEMHBIE YTHAWTSL, AIINASTE

Usari

User?

Heip

system

Puc. 7.2, CTpykrypa KaTanoros TunnydHon cuetems: Windows XP
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Tefault

Userl

User?

Sy e B 1 1 .' Fonts

-—{ Help
—[ system

“system3?2

“Fasks

Puc, 7.3, CTpykTypa Katanoros THIWHHOA cHCTeMEl Windows Vista 1 Windows 7

NareAH YIPAaBAeHNs, IPEAYCTAHOBACHHEIS C OTIEPALHOHHCOH CHCTEMOMH
YTHAHTHI (KAABEYARTOR, IPOCMOTE CHMBOAOB U T. A.] M NPOYHE YTHANTE
H TIPOTPAMMH,

B onmepaupoHHEBIX CHCTCMax ceMceiicTBa Windows Vista H Windows 7
CTPYETYPa KATAAOMOBR HMAMEHHA4Ck 10 cpardeHuy ¢ Windows XP
(puc. 2.3).

BmecTo karasora Profiles nouoab3ayercs Kataaor Users. TTauka All
Users nmpomana, BMCCTO Hee B KOPHEBOM KATAAODE 3arPy30UHOIO AMCKA
noABKAack uanka ProgramData. A B Raraaore Users AAd COXpPaHEHHA CO-
EM2CTHMOCTH ¢ OPeAHAYIIIHMHE BePCHAMH IOSRHAACE CHMBOAUECKAS]
CCHIAKA ¢ uMeHeM All Users, yraawiBalowas na nanky ProgramData.
Manka Default Tenepes pCnoabsyeTen BMecTo nanki Default User, a Aan
COBMCCTHMOCTH Hanke Users cozpaHa cchiaka Default User 1na nanky
Default.

B ocTaaLHOM CTPYKTYPa $afAoBOE CHCTEME! He MpeTepneaa cylle-
CTEEHHhIX HAMEHeHnH i COXPaHHAd CBOO NIPEKHIOK OPlagH3al IO,

TUNGLI SANNOB

Pabiaosas CHCTEMA MOXET COASPHKATE PalAbL, PASAMYHKIE 1O CBOS-
My HasiaueHH0. OAHH K3 BAPHAETOB ONPEASASHH HAZHAYEHNT (ait-
AOB BEIA PACCMOTPEH BHIIE — 3TO ONPOASACHHE AAS HCHGAHAEMELX
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thaAOR MpaBa AOCTYTA «HCIOAHASMKH» (X). IIpH samycke Takux dai-
AOB, Kak IPOTPAMMEL, ONCPALMOHHAS CUCTEMA MPEATPHMOT HOTHTRKY
COSAAHHMA NPOTIECCA M 3A1YCKA FTDE TIDOIPAMMEL,

Kpome atoro, B UNIX-cHcTeMax onpeaeAsioTcd ATpHOYTEL Pafiros,
KOTOPBIE IO3BOAAKIT 3aAaBATE APYTHE THIH diaitaok. [Tocae BrI3OBA Ko-
MaHAEI 15 -1 aTpUGyT dafAd BEIBOAMTCH B [I8PBOH MO3KUHH TePROH KO-
AOHKH. Tax, B npHBCACHEOM HEKe npHMepe texmf u th8.4 umetor atpu-
Byr d, ROTOPHHR O3HaYaeT, ITO 3TOT (hatia SRARSTCH KATAAOrOY (0 paz-
AHYHY M&SKAY (hatiraMH H KATAAOTaMH CM. PAADY 2):

Grwxrzwx—-—- 4 nikita usexrs 0 Apr 28 23:25 texmf
~rwxr-x-—-- _ nikita usexs 375 Apr 26 04:27 textmode.o
—rWwxrz—x——- . nikita usezs 452 Apr 20 04:27 readuovde.o
druwxrwx-—— 2 nikita users 0 Apr 28 23:22 tk8.4
—rwxr-xX—-—-- _ nikita users 2948 Sep 2 Z0:03 tkConiig.sh

HockoABKY RpoMe ¢affiA0B H KaTAAQOTOB B BOALIINHCTBE (PAIAGBEIX
CHCTOM, NoaaepiuBaeMblX UNIX, MoryT co3aaeathbesa GalAbl H APYTHX
THIIOR, MTPEACTABAAETCA PU3YMHEIM KAGCCHIMOPOBATR RCE BO3MOK-
[IETe THIE PafAQB.

Hechxoaumo 3aMeTHrs, w1t ajan 0Bpatorky (haAADE PARHBIX THIDEB
OC HCOOAL3YET Pa3HEIe HADOPE CHCTEMHRIX BLI30BOB, TTPEAHAIHAYEH-
HEIE AM paGoThl C KEPKABIM TIOAAEPIKUBAEMBIM THNIOM (balAoB. B raase 2
3TH DA3AHUMA GEIAM MPOHAAIOCTPHPOBAHB HA IPHMEDE PASAHYHNA MeX-
AY CHCTCMHBIMH BEI20BAMH AAT paboTH ¢ halAaME H RAaTAAOTAMIH,

Obnuneni gaia. Aausstil THI Qaitaor Hanboaee pacnpocTpaHeH,
QnepayHoHHan CHCTeMa PACCMATRHBAaCT ITH GafALl KaK NOCACAOBA-
TeARHOCTE Oanros, BcA 00palorkd HX COAR[UKUMUrQ NPOHIBOAMTCH
TTPHKAAAHHMH NpOTrpaMMaMH, .

KaTtaaor. Karaaorn -— 3T0 OCHOBHOS CPEACTEO 3aaaHHA Hepapxirge-
CKOW CTPYKTYPH pacTioAcKeHHd daiaoe. C ToUKH 3peHHsS BHYTPEHHEH
CTPYKTYPLI KATAAOT — 5T0 (pafiA CHELHAABIIOTO BHAA, B KOTOPOM Hepe-
YHCAEHR! MMEHA CUARDUKALIMXCH B HEM (hallAGR U CCRIAKY HA DALKH AMC-
KA, COALPRALETO METAAAHHEE COOTBETCTEYICIIHX 2THM hamaam DAG-
KOB AQHNLIX.

CHMBUAKYECKaS CCBIAKA. B ranre 2 yuefiHuKa yIKe pACCMETPHBAAWCH
eCTKHE CCLIAKH KAK CTIOCoS MMeHOBAHHA OAHOTO HaGopa AAHHLIX He-
CKOABKMMH MMeHaMH. KaKaaa FKeCcTRafd CCHIAKA ABASETCH 3AEMEHTOM
KATAAOTA, ONPEASAFIOIIAM HMA (hafiAd, KOTOPEIE COOTEETCTRYeT Habopy
AQHIILIY, H CCHIAKY HA JAOK MeTaARHHEIX HA00Pa AQHHBIX.

B orauie oT XKeCTKOR CCRAKH CHMROAWIECKaA CCHAKA TTPRACTABAR-
oT c0B0ki dafia CICUMAALIIONO BUAG, B KOTODOM XPAaHKTCA CTPOKE — MMHA
dralaa (C IOAHBEIM HAW OTHOCHTEALHKIM OYTEM), Ha KOTOPHIH VEAZLIBAE
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CHMBOAMYECKAS CCEIAKA. ECAH YAAAWTE dhafia, MMA KOTODOTQ XPaHUTCA
B CHMBOAWHMECKOH CCBIAKE, TO CHMBOAMHECKAs CCEIAKA OVAeT HeBepHa
U CTAHET YEA3BIBATE B ¢«HYCTOTY S,

CHMBOALHOE VCTPONCTRO. JIpH noMowp havthOB CHMBOABHEIX
YCTPOHCTE NPOrpaMsiks IOAB3OBATEAR MOMYT 0OpAIlaThCA K PA3AHIHRIM
VCTPORCTRBAM, MOAASTSKUBASMEIM OIIePAlTHOHHON CHCTeMoll. AAR Toro
YTOGLI AQEHLIE, 3aMNCHIBACMEIe B (hatih YeTPOHCTBE, HLIAH @MY PCAALIIO
OePeAAHR, HBOGXOAMMD, YI00R SAPRD DIEPATFHOHHOA CHCTEMRT HIDAAED-
JKHUBaAC paboTy © veTPOHCTBOM 5TOro THNA. EcAl YeTPOHCTBO He TIOA-
ABPRHEAETCH COOTBETCTRYIOIIUM APAaHbBepoM B SppPe OlepalHOHHOM
CHCTeME], (pbalfir yCTpOHCTRa BCe PABHO MOXET CYINEeCTBRORATE Ha AUCKE.
(OaHaKOC AQHHEIC Ha YCTROHCTBO He MOIAAATOT,

OBMeH ABHHBIMH € YCTPOHCTBOM, AUCTYIIHRIM uepei fdafa cum-
BOALHOTO YCTPOHCTRA, MDOHCXOAMT B NMOCACACBATCALHOM MOCHMBOAL-
HOM DPHAHME — 3d OAHY OlIEpaHWK) YTEHHS WAM 34lHCH 11e[eAaeTCq
114 VCTPOHCTEO HAM CHHTHBALTCS ¢ HETO TOABKO OAHH cHMEOA, Calan
MOTYT DPEACTaBAATE COOOH Kak dHu3HYeCcKHe YCTPOHCTBA [HampHMep,
IOCACAOBATEABHHIE 1opT /dev/ttyS0), TAK U ACTHYCKHE, MOAAEDKH-
BaeMEle OTIePAHOHHOA crucTeMoi AR YAODCTBA pafoTLI IOAL3OBATEAR
HAY YIPOINEHUA aATOPVTVOB PROOTH TRHMKASAHKX niporpasy. TTpuve-
POM AQTHYCCKHY YCTPOHUCTE MOTYT CAYKUTL QARABR YCTPOHCTE, MPeA-
HEdHEYEHERIE AMST LOAAEPRKM PASAHYHEIX CEYeBBIX IPOTOROACS (/dev/
PPP AAM NpoToRoAd PPP),

BAoOqMHOe YCTPORCTBO. Qadia JAOYHOTO YCTPORCTBA MpeAHA3HAuYeH
Ans HGOPMAHOHEOTO 00MeHa ¢ YCTPOHCTRaMH, TpeGyIoiHMH TTOCTY-
DACHHUS 33 OAHY OIEPAIMIO YTEHHA-3aMUCH GAOKAa ABHHEIX (PHUKCHDO-
RaHHOTO pasMepa. [TpHMEePOM TaKIX YCTPORCTE MOMKET CAYKUTh DA3ASA
AeCTROTC AHCKA: AAHHBIZ, 3ATITHCEIBAMEIe HA AVCE, MOCTYTIAIOT Ba0Ka-
MH PasMEePOM. KPATHELM COKTORY AMCKA. B octanbnon dadinel OAOMHEX
VCTPOHCTE aHAACTHYHE! (haflaaM CHMBOABRRIX YCTRORCTE.

HMenosannelil KaHar, Qajfianl HMEHOBAHHEIX KAHANOR MpeAHa3Ha-
yeHR! AAf OOMEHA AQHHEIMH MeXAY 3alnyIIeBHRMH nporeccamu, Mme-
HOBAHHHA FAHAA NMPEACTABAREST COOOH OuepeAk, B KOTODYIO AKOGLIM
npoueccoM MoryrT ORITH JallNCaHLL AdHHBE, CYHTHEIEMEIS ITOTOM ApY-
r'iM TIpOUeCcCoM. TarumM 06p&30M BO3MOMXHO ODRCIIEYHBATE COBMECT=-
HYI0 paloTy OpoLeccoB, PEIAKIIAX 001V 3apauy. O6keM JAHHHX,
KOTOREER MCOryT OBITE MOMEWEOHR B HMEHOBAHHAIA KaHaA, orpaHHYeH
TOABKO CEODOAHBIM AHCKOBEIM OPOCTPAHCTBOM, CTPYKTYDA AGHHEIX
ONMpeAeATeTCA NPOLecCaMH,

AomenHoR THE3AD, NOMEHHERE THEAAD TAKXE [[PEAHATHAYEHR AAH
00MCIIa AAIIHBEIMH MCKAY PAJAMYHLIME NponcccaMi. MX ocliopHOE OT-
AHYHE OT HMeHOBAHHEE KAHAAOR 3AFAKOYHASTCH B TOM, UTO mpHe MaMo-
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IE AOMOINLIX THC3A [HasLBACMBX TAKMe COKETAMH) BO3MOMKHO Op-
THHUROBRIBAThE OfIMEH AAHHBIMH MEEAY TPOHECCAMW, BRHINOAHASMEIMA
Ha PA3ARYIHEIX (PHAHTCCKHY KOMILIOTCPAX, ODLCAMHAHIILX B CCTL. AAS
cOMeHa AQHHBIMH ¢ HCIIOABIOBAHHEM AOMEHHRIX PHEe3A HCUOARIYETCH
cTeK IpoToKoAOB TCP/IP, 110 no3poAkeT 0OMeHHRATECS AAHHEIME KaK
B IP2ACALX CAHOI'O KOMIBIOTEPA, TAK H B CETH.

AAT TOro arnling oL peARAMTE THI (halia R XOAR BRITDAHRHUH 3dad-
Hus HA a23nike BASH, MOXKHO BOCIOAL3ORATLC DPHBEASIIILIME ITHIKC
KAIOUAMH KOMaHALL test:

8 f <datir> — hafia CYLUISCTBYET H ABARETCH OOBMHEIM halfaoM;

B d <dhalr> — (palA CYLUECTEBVET M ABASIETCH KATAAOIOM;

| . <thafia>» — hafia CYNIECTBYET H ABAASTCA CHMBOABHEIM VCTPOH-
CTBOM;

B -b <dada> — A cylecrayeT u SRASeTCs DAOWHEIM yUTpOA-
CTEOM;

& p<dalr> — daiia cylIeCTRYET K ABATEICH HMEHOBAHHBIM KaHA-
AOM.

MOHTUPOBAHWE ®AANOBLIX CUCTEM

Bee ¢a#AR M KAaTaAOTH, AGCTYIHEE TTOABIOBATEAID UNIX-cHcTeMEr
B XOAf e€TO CeaHca paloTLl, CTPYKTYPHPOBAHNLI NPH HOMOIHM €AHHOHN
HEPAPXUYECKON CHCTeMB KaTaAoros. Ecau pacoMaTpisars oy cucre-
MY ¢ TOUKH 3PDeHUA ee AMTHIECKOH CTPYKTYPE — OT MOABROBATEA] OFA-
SEIBAKOTCA CKPBITEIMH BOIPOCH (HHIMHMECKOTo pasMemleHud (hallaos
Ha HAKOHHTeAdX, — €AHHAaH CTPYKTYDd KATAAOTOB MOXET oﬁ'be,a,zmm
Gaiirnl, HAXOAAIITHECA Ha PASHEIX Altckax. [Tpn sToM daliab H KaTano-
I, ctm:mqe(‘.xu HAXOAATIIHECSH Hd GAHOM AHMCKR, TPEACTABAAIOTCH R BHAS
noasepena oduled CHCTCMED KATAAOIOB. COACDMHMOC (DUIHUCCKOTO
KOPHEBOTO KA 'aAOrd FIO1I0 AHCKA [IPEACTABAHETCN B BHAS CUOARDKHAMOIG
HEKOTOPOTO KATAAOTA B ODIIEH THCTEME KaTaAOTOB. KaTaaor, OTHOCH-
TeABHO KOTOPOro pacnoaaralores GadAbl, XpaHAI{Hec] Ha QIDeASAeH-
HOM CbHBH‘IECKDM HOCHTeAS, HAZBIBARTCA MOUKoU MOHIT UDOBAHIA, & CaM
[OpOoeCe, MOCAS KOTOPOTO COALPSRMMOE AHCKA CTAHOBUTCA AOCTYTTHEIM
IMOABIOBAT'EASM ouepaunuuﬂoﬁ CHUTEMbl, — MOHMUDOAGHIEM (JUCK.

Tag, na puc. 7.4 N0Ka3aikl TPH ANCKOBEIX HarRoIUTeAsT — hdal, hda2
u 5dal, KOTOPEIC CMOMTHPOBAILL B ealityvio damA0BYR) cHeTeMy. [lpn
FrOM TOUKAMH MOHTHPORAHHH HRAHOTCH K()pHeBOﬁ KATAaAOT, RadTdAOT
home 1 Kataaor usr, 1.e. AMcK hdal copep HT OCHOBIIVIO CHCTCMY Ka-
TAADTOE, d B Held K KaTaaoraM home w usr MOHTUPYEYICH RATAADIH, CO-
AeprEAlHeca Ha AUCEAX hdaZ? u sdal.
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Pazupie (hUSHIECKHE AUCKH
MOTYT HMETh PasHwe hafanBhe
CHCTEME], 110 PH JTOM BCC PABIIO
OfYBEAHHATRCA B €AHHYIO draiihro-
BYIO CHCTeMy. |llampuMep, CTaH-
AQPTHOI (halAOBON CHCTEMOH AAS
UNIX-nopo6a0st OC Linux aras-
erca cHcreMa exi2, a cranpapr-
HOM (PafIAOROA cHeTeMoi aas CD-
AMCKOB caysruT [SO 9660,

CD-upyBOAL U ADYI'HE CMeH-
HEl®¢ HAKOMUTEeAM — OCHOBHEIE
THIE VCTPOHCTB, TPeOyIOIHEe MOH-
THPORAHHA B nponecce paldoTwl
Aad TOro 9To0el TOAYMHTE AQCTYR
K hafadM, HaxoARMHMCA Ha (-
RQOM, cro He0OXOAMMO HE TOALKO
BCTABHLbL B NPUBCGA, HO U CMOHTH-
PoBaTE. TOALKO IIOCAE 3TOTC dai-
ARl H3 AMCKE CTaHYT AOCTYIIHEIMUN
AAST HCITOABROBAHKA.

And MOHTHpOBalHMA AHCKOBR

Puc. 7.4. Mpumep pacnpeagneHus
CTRYKTYpLl KaTanoros no thuave-
CKIM HOCMTENAM

B UNIX-CcHCTEMAX CAVKHT KOMaHAa mount, AAsl ee MCIOAB30BAHMA HE-
oBXOAMMO VKA3aTh CARAYEOTIIHE MAPAMETRR THIT (haHAOROT CHCTeME,
TOYKY MOHTHPOBAHHA 1 EMA (akaa YCTPOHCTBA AMCKOROTO ITAKOMUTCASL.
QalfiARl YCTPORCTR HAKOTIHIEAST (FIHOCATCH K TUIY GAOUHRX YCTPOWCTH

H IIaXO0ASTCA B KaTarore /dev.,

Mpasnaa WMEHOBRAHMMA YCTPOUCTE AAA ONEpAlHOHHOH CHCTEMH
Linux (6e3 VCTAHOBACHHEIX DacmIHperuil devis M MOAOCHBIX] CAGAY-

FOTIHE:

» IDE-HAKOOWTeAW HMeIOT WMeHd, HaugHdmnguecs Ha hd; SCSI-rako-

THTEAH — HauHIaiowMecsd Ha sd;

8 And IDE-HaRoONUreAed yRasEIBAKITCH LIKHA K NOAKARTHE HUE YOTPO-
cTBa, T. 2. hda cooTeeTcTBYeT AHCKY Primary Master; hdb — Primary
Slave, hde — Secondary Master; hdd — Secondary Slave. Aast SCSI-
HaKONWTeAeH YKA3EIBAETCS HOMED YCTPOWCTBA Hd KOHTPOAAEDe.
Hnave ropopd, sda — nepBoe YCTPOHCTRO Ha KOITpoAACPEe, sdb —

BTOPOE HT. A

B OCKOALKY MOHTHDVIGCTCA OBLIUTIO He ITAKOIIHTCAL, 8 PAa3IAGALL Ha IHX,
T DAGAPALT Y'KE:IHE:]BHI{!'I'C&I nocAe HMEHM HAKOMIHTeARd B BHAS UNMCBA,
[Ipu oroM [ — 4 32Aa10T MePBEHYHEIC Pa3ASALL, 4 5 H Aanee — AOrHYe-
CHEMe AHCEM BO BTODKMYHBIY DASAEAIX,
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Harnpumep, thafin yCTPOHCTBA AAA BTOPOTC AOTHYECKOTO AHCKA
ua IDE-ycTpolcTBe, NOARAIOYCHHOM K nopry Primary Master, Gyaer
umeTs uMAa fdev/hdab, YTpy HaAMYHE TOALRO CAHOTO NEPBHIHOTO pas-
AeAd, AOCTYOHOrO H3a DOS A Windows, 510 uMia SyACT COOTBETCTBO-
BaTh Gykee aucka E:.

AAS MOHTHpOBaHHMA AHCKA CD-ROM, Haxopdlllerocsa B OIPHBOAEL
/dev/hdc, 1co0X0ANMO BHINOAHHTE CACAYIOLLYIO KOMAHAY:

mount -t is09660 /dev/hde /mnt/cdrom

rag 509660 — Tvi thairorol cuoreme, Sdev/hde — wms yorpoiicTsg,
/mnt/cdrom — TouKa MORTHDOBAHHS.

TMocae okoHYaHHA padoThl ¢ YCTPOHCTBOM €r0 MMmKHIO DasMOHTH-
POBA&Th, T.&. YAAAHTE H3 GaAAOBOH CHCTEMEL. JTO IPOH3IBOAUTCA KO-
MaHAOH umount, B KadecTBe NapaMerpa KoTopoH yKassiBaercd hakia
YCTPOHCTBA HAW TOYKa MCHTHPORAHHSA. Tak, AAH TOTO HTOBEI PA3MOHTH-
poBaTe CD-ROM, cMOHTUPOBAHHEIH B MPEALIAVILIEM OIpHEMepe, Heolxo-
AHMO BRIIIOAHITH K(}Mﬂ}-l,fl_y

umcunt /dev/hdc
HAH
umount /mnt/cdrom

AAf ABTOMATHYSCKOrO MOHTHPOBAHHA DAa3ACAOB AMCKOB IPH 3a-
Ipy3Ke OOEPAMOEHOH CHCTeMH CAyXHT daiia /etc/lslab, B koropom
OIPEARASIOTCH HAKOIHTEAH, KOTOPHEe OYAYT CMOHTHPOBALIR, ¥ IOPI-
ACK MOHTHDOBAHHSL.

Dalin HMeeT CABAYIOIIHH HOPMAT:

/dev/hdaz / ext2 defaults 4] 1
/dev/hdc /mnt/edrom auto noauto, ra 0 D

B neppoii kpAoHKe (lafira yKa3HBASTCA HMA YCTPOHCTRE, BO BTO-
PO — TOYKA MOHTHPOBANMS, B TPCTHEH — THI QARACBOH CHCTEMH,
B YETBEPTOH — NAPAMETPh{ MOHTHpOBaHWs. [Tapamerp defaulls BRIk
BAeT MOHTHPOBAHHE [0 YMOATAHNIO, NOAULG OTMEHAST MOHTUDOBAHUC
daiAoBOH CHCTEME] TPH 3aTPV3KE, 10 3allpeHiaeT 3aluCh HA HOCHTEAD.
TToCABAHME ABE KUAUHEH VIPABASHIT [HORHMOM [IDOBEPKU NMOBEPXHO-
CTH HOCHTEAR PY 3arpyake.

Ecam AMcroBHIit HAKOMHTEAR YKa3aH B ¢atine /etc/fstab, To past ero
MOHTHDOBAHAA ANCTATOYHO YKABATE TOABKO TOYKY MOHTHPOBAHHA B Ka-
YCCTBE HNAPAMCTPOB KOMAHAR mount, OCTAABHBIC TIApPaMeTpH OvAyT
cymralil 13 daiaa.
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KOHTPONbHLIE BANIPOCDI

. Kaxpe kaTanor UNIX DBEIMHD XPBHAT UCTIONHASME IR (Paine:?

YHaMm pasnuyaITca CTPYKTYPL! thainoamx crucTem Windows XP
W Vista?

B uem paanvyve hainos chMeonsHBIX W BRoYHBIX YCTPORCTE?

a0 TaKoe TO4KS MOHTKPOBAHNA?

Y70 TAKDE MMEHOBAHHLIA KaHan? Kak oH wononsayeTca”?



maea 8

YNPABJIEHWE NONBb30BATENAMNA

CO30OAHVE NONb30OBATEREN U FPYIN

UNIX-cHCTeMEl SBARKYTCS MHOTOTIOABIOBaTeABCKHMH OC. Aawe
B CAyMa€, ECAH KOMIILIOTCPOM C YCTAanoBACIIHOH UNIX-cHcreMol HOAB-
3yeTcd OAUH YeAOBEK, aaxd paborbl ¢ CHOTEMOR HeoBXDAMME XOTH BRI
UAHG YI9eTHAS 3allHCE IOAB30DBATEAS — YUETHAS 3aAMHCL dAMHIIICTRE-
TOpAa root.

Belnoasste oflkiMHYH) paboTy, HCTIOAB3YA VUETHYK) 24MMHCL AAMH-
HUCTPATOPA, HE PEKOMeHAYVeTCA Mo coo0paKeHHAM DelonacHOCTH —
B CAYYAE HENPOAYMAHHETX AEHCTRHH CHCTEME MOXHC HaHeCTH 2Ha-
THTEALHEH YPOH. Aas TOTO 9TODLL DTOro H3GesRaTh, paboTarh MOMKHO
H3-TIOA, VISTHOH 3alHCH, HMEKLIEH MEHES UM PDOKKE ONPaBa, TE€M aAMH-
HHECTPATOP.

A CO3AAHHA HOBOH YHETHCH 3aMHCH MOABIUBATEAR MCTIOARIYETCH
KOMAHAR useradd, BRIIOAEATE ROTOPYIO MOZKHO TOABKG OT AHILA TIOAL30-
Bareas root. B camoit npocTolt dopMe 3arycKa

useracd <nonuE>

OHa co3paeT B dalkire /etc/passwil HOBYHI YHETHYK) 3aMHCH C IEDPBBIM
HezaHgThiM UID 1 GlD, ACMAITHUM KaTaAOroM BHMAA Fhome/ <AOTHH >
H KOMaHAHBIM HHTEPHPETATOPOM 110 yMOAYaHHK) (00myHO /hin/hash).

AAg TOro 9To6GE ABHO 3aaaTE UID, GID, AOMAITHUA KaTaAQT H KO-
MAHAHEIA HHTEPHOPETATOP, MOMHO BOCIIOABIOBATECH PaCLLHAPSUHOA
hOPMOH KOMAHADL

useradd -u <UID> —-g <GIL>» -d <kaTancr> -s
<HHTERIIPETATOR> <JAQI'WE>

Hampumep, AAf COSAQNHS VYCTHOMH 3AMHCH MOAB3OBATEAR Vvasya
c UID = 10001, GID = 200, somamxuy arasores /home2/vasya v ko-
MAaHAHLIM HHTRPIIPETATOPOM 110 YMoAYaHHIO /bin/zsh neobxoanMo BLI-
IIOAIIMTL KOMAIIAY
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useradd -u 10601 -¢ 220 -d /hene2/vasya —s /bin/zsh
vasya

He NOCPEACTBEHHS [I0CAE CO3IAAIIHA y‘-le‘I‘HOf:I 34AMHCH [ICABIOBATEAR
HEe UMEeT IPABA BXOAS B CHCTEMY. AAR TOr0 YTOOBI IGAYYHTE 3TC TIPABO,
AAST YYETHOH JAMHCH HEOGX0AHMO ONPEASAHTE APOAL IIPH IIOMOLEY KO-
MAHAR! passwd <ACIHH>, B OTBeT Ha BRI3OB 3TOH KOMAHAR GYAST BhlBe-
ASH 34UPOC Ha BBOA, TAPOAA H er0 IOBTOPHEIH EBOA AA9 NPOBEDFU. By-
AVHM 3a0yIIeHHOH 0e3 TapaMeTpoB, KOMaHAa passwd GYAST HaMeH AL
MAPOAL TEKYLIETD NOAL3INEATEAH H BHATAAS 2ANPOCHT CTADBIA IAPOAL.

Aaa aofapAeHIA TPYIIIL CAVKHT KOManaa groupadd, KOTOpasa HMe-
£ CASAVIOILHH (hopMaT 3anycka:

groupadd -g <GID> <xmMs DOYINED

T. ¢, AAF CO3AAHUA TPYTINLI ¢ HMeHEM powerusers H GID = 200 pocTaTou-
HO BLITIOAHHTE

groupadd -g 200 powerusers

CoppeMeHHEIe CIIePAIHOHMEIC CHCTeME Windows Tarksxe ADARIOT-
O MEOTONOABRZIOBATEARCKHMH, d AHATHT, B HUX MOMXHD CO3A0TH ﬁ(li\ee
OAHOH YUSTHOH JamucH. And CO3AAHHSA, IPOCMOTRA MAH VAGACIIHA TOAL-
30BaTeAel B WIindows MOMHO IPHMEHSTb UAHY H3 KOMEHA nel user:

net user [normH {naposs | *} facdd [wnoum] [/dorain’ ]
net user [(AormHE [Naponb | *] [rmeun]] [/donain]
net user [noruH [/delete] [/domain]]

Tlepras KOMaHAA TPEAHARHAYEHA AAST ACGABASHHA HOBOTO MNOAB30-
BATeAsd B CACTEMY, BTOPAA — AMA HEMEHEHHA Napoas HAH CBOICTE YIKe
CYWIeCTEYIOWIETO TICALZOBATEAN, A TPETEA — AAA YAAAEBHHUR YHe Cylle-
CTBYIOWICH YYCTHOMN 3anMCH,

Ecau npe BROAE M3 DTHX KCMAHA BMECTQ IAPOAR BBECTH CHMEOA &%,
TO Nepes BLITOAISHIEM KOMAHAL! TOSABUTCSA IIPHTAAIIeHHE ¢ TPOCEAOH
BBOAA Hapoad. Tlpu4eM TapoAb, HadupaeMEelil B 3ToM pemHMe, He OTO-
BpaxaeTca Ha DEPDAHe, B OTAHYHE OT CUTVALMH, KOTAG IAPOAL BBOAWTCH
KAK GAMH M3 APTYMEHTOB KOMAHAHOH CTPOKH KOMAHAE! et user,

B KauecTBe AOHCAHHUTEABHBIX OTIUMH AAHHKIX ONePALMI MOTYT npy-
MEHATLCA CACAYIOITHE KAIOUH!

B /active:{no | yes) ~— BRAIOYAET {Ves) HAH OTKAKOUAET (NO) VKa3aHIIYIG

YIETHYIO 2alHCH;

m /expires:{{aaTa} | never} — ycTaHaBAMDECT AQTY MCTCYCHHS CPOKA

HKTHBHOCTH SaAdHHON VUETHOR 3annCn BAR cooDInaeT, vin AARHanA

YHCTHAS 3aTTHCE HHKOTAA He HCTRKAST;
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m /homedir:{myTe} — ycTaHapAHMBAST B KAYeCTRE ADMAIHErO KATaAOTA
3AAAHHKA Y Th, IPHIEM 3TOT IYTh AOAKEH CYIIeCTROBATE;

m /passwordchg:{yes | no} — paspemaer (yes) HAx zampemaer (no)
LIOABIORATEAK CAMOMY MEHATE HAPOAL R CBOSH YUETHOW 38TIMCH;

® /passwordreq:{ves | no} — Tpebyer [yes) HCOOALIOBATL NapoAb AASE
3aAAHHOMH YuYeTHUH 3alHMCH AN pajpelliaeT (o) HCMOARIOBATE YUET-
HYI0 3aIIMCE 083 NapoAs.

m /times:{Bpems | all} — ycTaHaBAMBAeT BpeMsd, B TeueHHe KOTOPOTO
MOAR3ORATEAR MOXKET PADUTATE € CHCTEMOM.
Ecau A3MEHSCTCH TapOAb YIETHON 3aIHCH, TO MAUHMAABHAT AAMIIG

BHOEBL YCTaHABANBAEMOI) BADOAY ADAKHD OBITE HE MEHRITE, 98M AAMHA,

VCTAHOBACHHAS C [TOMONIEI0 KOMaHARL net accounts /minpwlen.

GANNb! UHULMANU3ALIMA CEAHCA
NoNb20BATENA

B UNIX e Linux E HaudAe HHHEITHAITHH CeaHCa HOALIOBATEAR (IIQCAS
€ro YCIeMmIoro BXOAd B CHCTCMY, HO AC MOMEHTA HOABASHHS LPHIAA-
TMIeHHA KUMaHAHOH CTPOKHM) REIMOAHAIOTCH 38AAHHSA, CO3AAIQUIWE HA-
YAABIIOe HHQOPMAIMOIINoe OFPYARCIING IDALIOBATCAA, JTH 3AAAIINI
MOTYT, HAIPHMEP, YCTAHABAMBATE 3HAUEHM HePEMEHHBIX OKPYKCHHS.
OMPEAGAATE PEXUM PAGOTH TEPMWHAAS IOARIORATEAN, MOHTHPORATH
AHCHH.

HMmsa paftra MHAIIMBAWIALMM CEAHOA BABHCHT O MCIOARIYEMOIO
KOMaHAHOTO HHTePOPETATORA, NOSTOMY GyaeM NpeAllOAaraTL, UTe He-
TIOAR3YETCH KOMAHAHRI HHTepnpeTaTop BASH,

CyiecTByeT ABa pafina HHMITHAAAIAIUM ceanca — OOMeCcHCTEM-
HHIH, B KOTOPOM COARDARHUTCA 34AAHUE, BHIHOAIACMOE B HAYaAe CeaHca
AOBOTO TOARIORETEAR CHCTEMI, W MOAB3OEATEARCRWH (DAFA HHHHAAH-
AAITHE, KOTOPLIT COACPMCHT 3AAAIHSA, CTICHMPHYLLIC AAS KaXAONG OT-
ABARHOTU (hakad,

OO6ecHCTeMHBIE (hafin HHUITHAAIT3AITHY CeaHca HMeeT mM4a Sete/
profile. OH AQCTYIIEH AAd YTEHHA BCeM NOAL3OBaTeAdM. HM3MeHATH co-
AEP¥KHMoe 3TOTO hafiaa MOMET TOALKO BAMHHHCTDATOP CHCTEMHL.
Q6pvEO0 9T0T GafA ONPeACASST HAYAABHEIC VCTAHOBKH TepMHNaaa,
& TAKRE MepeMeHHEE OKPYXEHHH, 33AI0MMe TYTH K HCOOAHSEMRIM
chabaaM M AMIGMUYECKH 3arpyRacMuiM OubanrorcraM. IMpumep dpar-
MEHTH TAKOrO hARAL NDWREASH HHIKE:

expart
PATE=/bin:/sbkin:/vsr/Lin:/usr/sbin:/usr/X11K6/kin
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export LD _LIBRARY PATH=/lib:/usr/lib:/usx/local/lib
export PS1="5"

B »roM dhaiiae TpH MOMOINM YCTAHOBKH 3HAYCHMS NepeMenIon LD
LIBRARY_PATH anpeaeaskires nyri NOMCKa AMHAMKueckux Gubano-
TCK, a mepeMcImas PS1 3aA3eT nHA NPUTAJIICHES KOMAHAHOTO HHTCR-
nperarnpa. .

[ToAt3oBareAbCcKnit dalr HMHHLHAAMIAIHHE CeaHca WMeeT HMi
.profile uau .bash_profile, HaxopUTCH B AOMAIIIHEM KaTaAOre NOARIO-
BATeAd. 3TOT hafia OOLITHO CAYIKUT A YCTAHOBKH IYyTeH K OIpOTpaM-
MaM NOAE3CBaTeAs B mepeMclHEOH PATH u ycTarmobki 3HAYCIIHI ADY-
THX IEPEMEHHEIX OEDYKEHUWS, AA ONIPEARACHTTH TRKOTOROTO DEAAKTODS
10 YMOAYQHHIO, AAS ONPCACACHUA BAHACON KOMARA, — KOPOTEHX MMCII
KOMAHA € HAMGOAESH Y4CTO HCIIOARAYEMEIMH HADEMET M A

1f [ -d~/bin } ; then
PATH="~/bin:S{PATH}"
fi

ENV=S3HOME/ .bashrc¢
USERNAME="admin"

export ENV USERNAME

PATH=5PATH: /usr/local/spice/bin:,
export EDTTOR=]e

alias 1ls-'1ls —-color=auto’

Tak, IPHREACHHEIH Rhine hiparMeqt datiad .profile pobananer k ne-
pemcinoi PATH raTtaaor ~/bin, B KOTOPET DOAR3OBATCAE MOJKET TO-
MECTHTh CROW HCLIoAHMen Re thaiakl. B ciyuae, eCAM Takoi KaTaamr or-
CYTCTBYCT, A0BABACHHA He TPOHCKOANT. [I0CcAS STOTO VCTAHABAHBAIGTCE
sHaveHus uepemeHHnx ENV u USERNAME, k nepemensoi PATH ao-
GaBAfeTCa NYTE /usr/local/spice/bin M TeKyLHI KATAAQr «.», YCTAHAB-
AHBAOTCH HMA TEKCTOBOTO PCASKTOPA o yMoagarun. [Mocacanc# crpo-
KOH 38AAETCH AAMAC AAST ROMAHART 15, TTocae eTo YOTAHORKM 1IDK BEOAR
s KOMaHAHEIH HOTePOPCTaTop OYACT BOCIIPHIIMMATE CC TaK, Kak GyaTo
HBREALHA KOMaHAA I8 --color=aulo. Mapamerp --colar=aulto otpeagaser,
YTO B CAy4ae BO3MOKIIOCTH BEIBOAA LBETA HA TePMHIHAA HMeHA dakiA0B
H KaTaAorok OYAYT BEIAGASTHCA DA3AMYHEIMH 1|BETAMH B 3aBHCHMOCTH
OT UX THIIA,

B onepanHoHHEEX cucTeMax Windows aan noanszoBaTeaei OORMHO
He YCTAHABAHBANOTCA PaiARI HHHLIHAAWIAHH Cceanca, Ho ecTh ROIMOK-
HOCTL 3aAATh TakHe draiAll AAA OTACALIILIE TIOAL3OBATCACH. AAT 3TOTO
€ KOMEHADT nel USET HYMHO HCNOARIOHATE KAKY /seriptpath: <uyTe>.
3Jaeck <myTE> — NyTh K afAy MHHOHAAKM3a0HH. T1pHE 2TOM HA TaKHC
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ITYTH HAKASABIEAKITCSA ONPeAGACHHEIE OrpaHMHYeHHA. Hampumep, 3ToT
OYTE AOAKCIL OBITE He aGCOAIOTHEIM IYTCM, A IYTCM OTHOCHTEABHO Ka-
Taaora %systemroni ¥ \System3Z\Repl\Import\Scripls. MoxHo co35aTE
HOBYH YUSTHYK> 3aNIHCL H YCTRHOBHTE AASL Hee (hafia MHMIHAN38IHH
Ceallca CASAYIOIIUM oOpa30oM:

NET USER user password /ADD /HOMEDIR:\\Server 03\
fscriptpath:logon.cmd /DOMALN

Fpu sTom OYALT CO3AAI IOAL3ODATEAR USCT C MAPOACM password, Ao-
MAIIHHUM KaTarorom \\Server  05%, 1 LHOAB30BaTeAR OyAET COBAAH B TOM
AOMEHE, B KOTOPBIH BXOAUT KOMIOELIOTEP.

KOHTPORNBHLIE BONPOCHI

1. Kaxkne 0CHOBHBIE 3303441 PEWANTCH B NPOLECCE yNPaAneHWA 3a-
MMGAMY O NONLI0BATENAX ONEPALMOHHON CUCTEMLI?

2. Kakywo pone vrpaeT a6befiMHeHVE NoNL3CBATENEN B TPYNRLIT

3. Kakue 0ERMCTBMA BbINCAHAKTCA B KOMaHAHOM dI3AMNe UHUUMAMMIELIAN
ceaHca paboTel NONe308aTenA?

4. Buesm 2aknipqaeTcn cneumdiuka diannas uHULMaNM 38UV CUCTEMEb
Windows?



Mapa 9

NPUKNAQHOE NPOFrPAMMWPOBAHUE
nog unNIX U WINDOWS

3AroN0BOYHbIE ©AANbI

Hammcauue 3apaHHE Ha A3BIKE KOMaBAHOMO HHTepIIpeTaTopa pac-
IIHPAET CORCOK AOCTYNIHEIX TIOAL3OBATEAID KOMaHA — KaKAOE 3aAaHHE,
opOPMARHHCOR B BHAE HCHOAHSIeMOTC dhakiaa, MoKeT CbITE JANMYIISHO
Ka¥. KOMaHaAd. BO3MOMKHOCTYE TAKWX KOMAHA OTPAHHYEHEL TeM (DAKTOM,
UTO A3bIKH YTIPABAEHHA 33AAHHAMH OOLIYHO NTO3BOAAIOT TOALKO KOM-
OHHHPOBATE APYTHE FOTOBHE@ KOMAHAR (KAK BHYTPEHHHE KOMaHABI HH-
TeprperaTopa, Tak  BHeUIHHE, CYLSCTBYIOMMNE B BHAS HCIOAHASMEIX
GadAoB), HO HE NPEAOCTABAAKOT HHKAKUX BO3MOMKHOCTEH AOCTYNa
K DyHKIHIM SADA ONEPANMOHHON CHCTEMEl ~— K CHCTEMHBIM BHI3DBAM.
B caytar HenDEOAMMOCTH IPHMENCITHA CHCTEMILIX BLI3OBOB HCIOAL3Y-
IOTCH [IPOTPaMMEl, HATHCAHHKIE HE GAHOM Hii HAKIKOB BBICOKOIC YPOBHA
(pesxe — Ha A3bIKe acceMbAcpa).

CTaHAAPTHEIM H3RTROM UOAABAFIOILEID SoAbmIMHCTBA UNIX-crcTem
ApAseTca AsHK C, KOTOPLIA TMPH ASARHEHIIEM H3AQXKEHIH OVAST HC-
MIOAL3NBATECY R KAUeCTBe OCHOBHOTO. ITpH sTOM GVAYT TPHMCHATLCA
CTAHAAPTHLIC CHCTCMHEIS BEI3OBEL, OAWHAKOBREIE IDAKTHYECKH RO BUEX
rvapuanrax UNIX. [MoapasyMeBaeTcs, 4TO YHTATCAL 311AKOM C IIPOrpaM-
MHPOEBAHHACM HA JZEIKS C, HOOATOMY B AGHHUM DAdIASAR I DUBEASHEL TOAB-
KO OCHOBHEIE 0CO0eHHOCTH, cucurdinyiLIe paa UNIX, — pacCMOTpeHE!
ANINE 3arOAOBCUHEE hakAkl, onpeseasiolive hopMaT CMCTEMHEIX BEI-
30OBOB, H [I&PAaMETPE KOMaHAHOH CTPOKH KOMIUAATOPA,

B UNIX u Linux crasaapTHBIE 3aroacBovHBIe (DAafABL, COAEPXa-
HIHEe OIPCACACIIHA CUCTEMHEIX BEI30OBOB, HAXCASTCA B KaTtaaore /ust/
include, Kaxanii dhaHA COACPRIKHT OUPEACACHHA (QYIKIHA H THIOB
AAHNLIX. T1pH 3TOM AAS OIIPEASARHWH CHCTEMHBIX RhiZ0R(H XaPaKIeIBH
OTKES O MCIIOARZOBAHHSA CTAHAARTIILIX THIOD afacn. HanpuaMep, ¢i-
CTEMHBIH BEI3OB

#include <time.h>
clock_L clock(woid);
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BO3EPALLAIIEN KOAMTECTE) MHKPOCEKYHA, OPOIIBANINX C MOMEHTA
CTApPTa MPpoLeccd, KOTORHE BH3BaA QYREUHI clock(), HCROAB3YRT THIT
clock_t. B Toy xe saroaorounom dakae time.h tun clock_t o6sraH0
ollpeAeAsIeTCH XakK long.

OAHaKo, ecA B KakoM-HHOyAB M3 BapuarTos UNIX sTor Tin Oyaer
H3IMeHeH (HanpuMep, 3aMeHeH Ha long long), cCOBMeCTHMOCTE 2aroAchB-
KOB (pyHKIIHI COXpaHUTCA.

B Tata. 9.1 mepeuncAeHEl Ha3BAHHA OCHOBHEBIX 3ar0AOBOMHEX (hail-
ACB B onepanHoHHBIX cucremax UNIX u Linux, xoroprie copepskar
OTIPEARARHWA CHCTEMHRBIX RRT30BOB H DHGAHOTEeMHBIX (DY HKIME, 1 KpaT-

Tabnvua 9.7, OcHoaHee 3aronosoyHeIe 1adnel, cogepiawre

CYCTEMHBIE BbI3DEBI 1 BnbnuuTeYHzIg thyHkyan B UNIX/ Linux

JAMOAOBOYHKIA

chaiia CopepRaiie 3araacaouaors thaia
7

dirent.h OYHKITHK W THTTH AAHHRX AAS PA6OTH ¢ KATAAOTAMA —
AAA [IOAYIEHIA CIOHCKA JAHADB B KaTaAOIe, AAA GOpalllenus
K METAAAWHEIM (paftAcE W T.N.

errnc.h QOYHETTUH, KOHCTAHTH 1 MAKPOOTIPEACARHHA A ofipafioTkn
OINHOOTHEIX CHTYANHE, IPeodpasoBaHHs 4HCAOBLIX KOADB
OMHDO0K B TEKCTORYTO (DOPMY

fentl.h Oy HEIUH, THTTH AAHHEX T MAKPAOTIRSASAEHIA AAT pabo-
THI ¢ (paHAGME — AASL HX CO3AAHUHA, OTKPRITHA, H3MEeHEHHA
aTpUSYTOR

float.h PYHKUWH U THTTRI AAWHRIN AL DAGOTH ¢ THCAAMH € TIAARAT)-
LTeH IRANATOH

limits.h Koncranre, 333a:0MHe OrPpalli4dcHHA ONepaHONoH cUCTe-
MEl — MdKCHMAARHYH! ARMHY HMEHH (hafiAa, pA3Mep:l THIOB
AQUEHBL, MAKHMAALILIE 06LCM 2APCCYCMO NAMSITH H T, A

math.h OYHKIHH AAST BLITOAHCIMS PASAHYIILIX MATCMATHYCCKHX
ONepANHA — TPHICHOMETPIMEecKHe, ACTPH{pMINeCKHe
CYTIKIMH, BO3BCACIIHC B CTCCIE H T. A,

pwd.h TroBl AAHHHEX o DYHKUEE A0 paBoTil ¢ hailiroM mapoacH
fete/passwd — DYBEKIMH DUAYIEHHA AAHHBIX O NDAB3OEATE-
Aax H3 (hafira DapoacH

regex.h DVHKIMY M THIEL AQUEEIX AR PAGOTLI ¢ peTYASDHLIMH BLI-
paAeHNSMH, PeryAspHhle BEIpaXKeHNS — PaCIHHPEHHBIA
BAPUAHT CHMBOACE TIOACTAHOBKY - 1 7 (foAace MOAPODHO CM,
rABRY )
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Oxorvanme 1abn. 8.7

3aroacBOYHLIA
chaiin CoaepKaHHe 3aroACROMHOTD haftra

signal.h QVYHKIIHN W THIIH ABHHHEIX AR 00Dab0TKH CHTHANOR
{Boaee noapodeo oM. raasy 10)

stdarg.h TYHKIIMH H THIH ARHHEX A0 PAGOTH ¢ PyHKIHIME
€ IeNEMEeHHEIM UHCAQM apryMEHTOR

stddef.h OnpepeAeHHA CTAHAAPTHREIX THITOR

stdio.h (DYHRUNH H THNH ABHHEX CTAEAAPTHOA EHDAROTEKH BBOAR/
BHBOAQ

stdlib.h $yHKIPE H TN ARHHEIX CTAHAAPTHOA GMGAOTERH

string.h D YHKIMM ¥ THIEL ABHHEX A PaGOTEL CO CTPOKAMIML KOHKA-
TeHAIHMYK, KONIMPOBAHHA, CPABHEHHA H T. A,

time.h DYHEIHHE M THIB ABHHEIX AAH DaBOTHL C CHCTEMHRIM Tak-
MEepOM — YCTAHOBKH M CYMTHBAHHA CHCTEMHOTO BPEMEeHH,
H3IMEDEHHA OTPEIKOE BPpEMEHH H T A,

unistd.h (DYHEIINI OCHOBHHX CHCTEMHEIX BRIZOBOE H MAKPOOTIDRAE-
ASHMS AAT 380AHMSA PASAHYHEY PeXHMOE paboTH CHCTEM-
HhIX BRIZOEDB

sys/ipc.h PyHRUME Y THOE AGHHEX AAA (LOAASDIRKH MEAKITDOMECCH-
Ta RRAUMOALTCTRIA IPC (oM. taary 1Y

sys/sem.h DYHRUHMHE H TUNIR AAHHBIYX AAR pAGOTR € comadopanti (oM.
"Aapy 10)

sys/lypes.h | THIHL AuHHBIX AAA pPABOTHI C CHCTEMHBIMH TA0AHIIAMHA SADE

K{e KOMMEHTAPHWH OTHOCHTEABHO COACPKHMOTO 2THX datirob, MMena
¢afiA0B YRKA3gHR OTHOCHTEARHO KaTaAora /usr/include,

B onepanHoHHEX cucTeMax Windows, B OTAMMYC OT CHepParmuoHHEIX
cucreM UNIX uan Linux, crcreMa paspaDoTKy Hd sispke U HeADCTYIIHA
110 YMOAYAHHIO, 0113 TPCOYCT ACTIOAIIMTCALIIOH YCTAHODKH. CylCCTRYCT
MEARTH s, cHeTes paspatorkl noa, QC cemencrea Windows, B wact-
HOCTH, ©CTL CeMeICTBO CHCTeM pa3paboTen Microsoft Visual Studio,
BKAIOYAKOILAY B celx KoMOHAATOD AsHKa C. TarRe CymecTByeT He-
CKOABKO PA3HOBUAHOCTEH CHCTEMH KOMIHAANWH (CC, PACOpPOCTpaHeH-
HOH B Linux, apantiuposaiHol aad Windows, HaupHMep MAVIUHE B CO-
crage MinGW uau cygwin.,

Ha-3a takux ocofieHHoCTCH CHCTCM KOMNHASAILMH B Windows ¢Tail-
AAIFTHEE SATOADBOMHEIS (;)ii]:lA.bl HEAOCTY1IHBL HAIHOYAABHL{), (OHLI YUTAHAB-
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AHBAIOTCA BMECTE C BhIOpaHHOHU cHcTeMOi paspaboTku. PacnoAoreHne
3THUX PAaRAOB TRFJKE 3aBHCHT OT TOT'O, B KAKOH KaTAACT OLIAA YCTAHOBAS-
Ha BHIOpaEHad CHeTeMa paspaloTKy.

KpaoMe TOro, AAR OIIePaidGHBRIX cHeTeM Windows HMeeTCd coerns-
aapHag SubanoTexa Windows SDK (Software Development Kit). 2ta
61OAHOTeKA pazpabaThlBaeTod U MoAAepsKHBaeTCs B hupmoil Microsoft
H IPMARAHE NOAARDRHMRATE B AKTYAABHOM COCTORHHH BCE CUCTEMHBIR
OUOAHMOTCKY H 3aroAQBOYUNLIC (halnld, HCOOXOAUMEIC AAS palpadoTku
nprHAoKenni o Windows., Ha MOMEBRT HanWcaHWd 3THX CTPOK TI0-
caeAHell aKTyaAbEc pepemeit SDK 6una sepcna Microsoft Windows
SDK for Windows 7 and .NET Framework 4 sepcuu 7.1. B cocrase
Windows SDK HaeT noaHOneHHaA cpeaa paspadorkn Microsoft Visual
Studio 2010.

B Tafa. 9.2 nepevicAeHEl HA3BAHES OCHOBHEIX 2ArOAGBRQUHHIX (hafi-
AOB B OIICDALMOIIEIX CHCTeMaX Windows, KOTOPEIC COASPIKAT OLPeAC-
ACHHH CHUTEMHBIX BRIBOKOR W ONOAROTEUH LIX (DYHKILMH 1 KpaTKie KoV-
MEHTAPHH OTHOCHTEALHC COASPIRHMOTO OTHX dafAoB.

Taénuua 9.2. OCcHoBHLIE 2aronoBoHHble IBUNbY, COACPHAWNE BEI30EbI

WAnAPI e Windowrs

3aroAOBOTHENT

danr CoArpEAHEE JAMAIRIHITOND dafna

windows.h FaaBHBIH 3aroA0BOIHLIH Daiis, coOASPARALMA COBIBACHHA
acex hyHERIHT Windows APIL onpeaeaeHUR Beex cCNeHDHY-
HEIX Al Windows MakpoCoB, THIOR AQHHELX H T. A,

excpt.h Qaia, COASPHALIME ACKAAPALLH AT 00PaBOTKH HOKAKMH-
TEARHEIX CHTYAUHHN

fentl.h DYHEIHEH, THIH AAEHREX H MAKDOOMPEASACHNA A pabo-
THI C afAaMH — AAE HX COZAAHESA, OTKPBTHS, HIMEHSHHA
aTpHubyTOR

float.h DYHRIHE U THTIE ABHHRIT AAS Pafi0ThL C THCAAMH C DAARAFC-

Ied 3anAToH

limits.h KoucTanTsl, 3ap3K01He OTpagHYend e paLMOHECH
CHCT@MhEl — MAaKCHMAABHYI AAHHY UMeHH dhafiaa, pazMeDnsl
THHOE AAHERY, MaKHVMAALHETH 00 5eM appecyeMol NaMaTH
HT A

math h MYHKUHH AAS BOIUOAHEHHA PASAHYHBIX MATEMATMIECKHX
HTEPANHT — TPHTOHGKMOTPHIYACKHE, AOTPUDMHTeC KR
$YHELNH, BO3BEACHHE B CLelIeHb 1 1. A,
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Oxornvariia Tatn. 9.2

SACOAOBTIHLIH Co, ORAHHE 3aroAQBCYHOrO Jafiag
dpaia AEP: iE

windef PazAnMEEIe MAKDOCH! M THITBE

signal.h OyHKIMH U THRB AAHHEX A8 00patoTEM CHTHAME

stdarg.h OVHKIMH M THIB AQHEEX A PaboTEL ¢ hyHEIIAME
€ MepeMeRHHM YHCAOM APTYMEeHTOR

stddef.h Onpeaesellia CTAHAAPTHBIX THIOB

stdio.h DVYHKIOUHM 1 THIR AAHHRX CTAHAAPTHOH OM8AHOTEKH BBOAQ/
BREIBOAA

stdlib.h QYHEIMH W THOE AAHHERX CTAHAAPTHOH OudinoTeky

string.h DVHFIMH H THIB AAHHEX AN PAGOTHL CO CTPOKAMH, KOHKA-

TEHAIHH, KOMTHDOBAHKA, CDABHEHHA H T. A,

time.h DYHKIWH { THILI AGHHRIX AAA PAGOTEI C CHCT@MHEIM Taki-
MEPOM — YUTRHOBKH ¥ CIHTEIBAHMA CHCTEMHOND BpeMeHH,
HAMeDeHHY OTPE3KOB BOEMEHH U T. A.

WinSock.h DVHKIHH 1 THIIR AAHHKX AAA paGoThl € cOReTaMH

KOMMWIALWA NPOrPAMM B UNIX

Kovmuasimps niporpams B UNIX nposoaured v asa arana. Ha nep-
BOM OTAIC M3 MCXOAHLIX TCRCTOB IIPH ODOMOLWIH KOMIOHASTOPa cC {HAH
goe) thopmupykrres o6berkHEe Galiam (¢ paciiupeRreM o). Ha sro-
pOM 93Tame UpH NoMoIH cHopiMKa ld GopMHpYeTCS HCIIOAHISMEIN
dhaita Al dalia GUOANOTEKH.

YApaBAeHHe NPOHACCOM KOMITWAAIIAM W cOOPKH {HanpwMep, ypo-
BEHE OIITHMHIAUMHE KoAQ, HOPMAT DHIXOAIOrO hafnrg, IYTH K CHCTEM-
HEIM GHOAMOTEKaM) 3HAASTCA KAKMAMK 2d[IYCKA KUMITHASTODA M cOOp-
LIHEA.

Aast RoMITHASILMKY W COOPKY NPOCTRIX POTPAaMM ADCTATOYHO Rhl3bl-
BATE TOABKD KOMIHASTOP GCC, KOTOPEIN AdAee ABRTOMATHIECKH 2aNYCTHT
cGopiux 1d.

llanprvep, AAS Toro 4TOOB MOAYVYHTR HCIOAHIEMEIR (hafia
myprogram Ha OCHOBC HCXCANOTO TeKcTa NporpaMMbul B3 daiira
MYPTOgranm.c, ASCTHTOUHO BOCTIGARIOBATRCH KOMAHAUH

gue —O NYRLogram myprogram.

1589



3ACCE IOCAE KAIOUE -0 YKA3AHO M4 BEIXOAHOTO HCIIOANAEMOro thaii-
Ad. [Mocae KAKOUEH YREARBAETCH HMA KOMIOHAHpyeymore dalina. Bos-
MOXKCHO VRA3aHHe HeCKOALKHX (pafir0B, COAePIKAIMX ONDeACASHHSA
GYHRIINA B THIIOB AGHHBIX:

goo -0 myprogram myprograml .c myprogram?, ¢

TTpH rakoi KOMNHARIIMY B (haliAaX HCXOAHBIE TEKCTOR HE AUAMKHEI
NPHUCYTCTBOBATL (PYHKIIHM, TAODAABLHEIC TepeMeHHEEe MAH ONpepshe-
HUA THIIOB AAHHEBIX C OAMHAKOBEIME HMEHEMH, HATIPHMeD HEACITYCTHMA
HECKOABKG pas 08BARAATE (PYHKITHIO main().

Aasa Toro yTodLI YKa3IaATh OVTH, O KOTOPLIM IaXOAITCS 3aTOAQROT-
Hble QatanT M dhadAn DROANOTEK, UCIGARIYHYTCH KAKUH -1 1 -L cooT-
BETCTBCHNO. HanpuMep, NpH KOMITHAALMH €O CASAVIOUTHME IapamMe-
TPaMH KOMIHAATOD Hyaet HCKATh 3aTOAOBCUHEE (baliakl B KaTaaore
/usr/local/include, a Bubamoreks — B Karanorax Jusr/local/lib n
/usr/share/lib:

gec ~o myprogram —I/usr/local/includel
-L/usr/lecal/lib -L/usr/share/lib myprogram.c

MaiiaLl craTHIeCcKUX OHOAMOTER UMEIOT PACUTHPeHHe .4, HX HMAHA
HauuHaxred co caosa lib, Hanpumep, libm.a — uma 6u6AMOTEKY, KOTO-
past COAPPIRHT NPOTPAMMHEIH KOA MATeMaTHISCKAX PYEKIIHA, OGpeae-
AEHHEIX B 3aroAcBouHOM hafire math. h.

Aad nopxarouends OUOAHMOTEK B npolecce cOOPKHA HCOOAHAEMOro
daifna HCNOoAB3YeTCA KA -1, MIMA noAxAIoTaeMORA OROAOTEKH VEA3H-
Baerca Oe3 npedurca lib 1 Hes paciwnpenua .a. HanpuMep, aasd KOM-
IHAALME B COOPKW NpOrpaMMEel, HCNuAbaynomed Oubavorery libm.s,
ITCOGXOAHMO MCIIOALIOBATE BEIJOB

gog —o nyprocram —L/usr/lib -1m myprogram.c

3aeck Ka1OY -L 3apaeT pacnoacxeHne BHOAHOTEKY, a -1 — ee MM,

KpoMe cTatwdecKMX GoabmmacTBo UNIX-cucTeM moasep:xXuBa-
IOT AHHAMHYECKH TOoArpyxaemble OMOAumOTeKH. [IporpaMMHBE KOA,
GYHKUUH, XPAHAITAXCA B TAKAX OWOAMOTEKAX, TTOATDYRARTCH AWHA-
MHYECKH BCQ BRPCMHA BREIIICAICITHS TPOrpaMMLl, MaliaLl AFHAMAUCCKH
HOATPYKAeMEX GHBAKOTeK HWMeIOT pacluvpenye S0, IMeHa ux thaii-
AOD TAKOKe HauHHaloTca ¢ OpeduKca lib. Tak, AHHAMHIECKH NDOATPY-
JKaemblid BapUaHT OHOAMOTEKH MaTeMaTHJY2CKHX GYHRIHHA Gyaer
uMeTh HM4 libm.so.

AAd TOTO ITOOH IPH COOPKE B HCIIOAHAEMOM patiae OBIAH YCTaHOB-
A€HH TOYKH BHZOBA (DYHKITHHA K3 AHHAMUEECKH TOATDYdeMeX OUbAR-
OTeK, HCeeOXoAMMO YKA3LIBaTL, KAKY KOMInAITOopa -dvnamic, Chcay-
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HOIIaA KOMaHAG BEIMCAHHT KOMITHAAIINIO H cOOPKY HCTIoAHAEMOTO haii-
A4 MyProgram w3 HCXOAHOIQ TEKCTA IPOrPAMMEAI B thaliAe Myprogram, C.
[TpH 3TOM HYACT IIOAKAICUCI AHHAMUYCCKHH BAPHAAHT MaTCMATHYCCKOR
finbanoTekH, a oMK GBOAHOTeYHRIX ¢raliA0OB GYAeT IIPOHM3BUAMTRCA
B KaTaAoTe /usr/local/lib:

gco ~dynamic —o myprogram ~L/usr/local/liby
Myprogram. c

Henoanzopanne anHaMHIeCKHX OHOAMOTEK HMEET CYLIeCTReHHOe
NPeHMYIIECTBG Hap CTATHIECKHMH — MpPOTDAMMHHBIEL Kop 6ubAamoTen-
HEX QVHKIHE HAXOANUTCA BHe HCIOAHAeMOrO (haiira U MOSRET HCIIOAL-
30B&THCA HRCKOABKHMH IPOTRAMMAMH. [TOCKOABKY 111 HCIIOABSOBAH AT
CTATHYCCKHX OMOAMOTOR NPOrpaMMHELIN KOA XPAHUTCAH IICIIOCPCACTBCII-
HO B HCNUAHHEMOM ¢aﬁAE.AHHaMHHHCKue OADATOTEKN | LOSBOAHKT
DKOIOMHTL AHCKOBOE NPOCTPAHCTEO 24 CYAT H30ABAPHHA OT WADKITOU-
HOCIH, OQAHBKO 310 UPEHMYIECTBO AHHAMHYECKHX SHGAHMOTEK HMEET
K 0BpATHYIO CTOPOHY. AWHAMWYECKHe OMBAMOTEKH MOTYT YCTEHABAH-
BATECA B CHCTEMY OTACABLHO OT HCIIOABIVIOLUINX MX OPOrpPaMM, B CAy4aAe
OTCYTCTBHA HYAHOH BHOAHOTEKH HAM TIPH HECORMEBCTHMOCTH BepPCHI
GUOAHOTER TPOTPAMMBL, HCIOAL3IVIOIIHNC AMIIEAMHYECKHEC OUOAMOTOKRH,
MOTYT ORA3AThCH HEpaDOTOCLOCODH MK,

AMS BLIABACHHA MTRPHYKH HepaboTocnocobHOCTH IporpaMM BO MHQ-
rux UNIX-cucTemax cyilecTByeT koMmanaa ldd. Tloche samycxa sTon
OPOTPEMMAI ¢ HMEHEM HCLOAHAEMOIO (1aiAd Ha SKPAH OyayT BRIBEASHEI
CIIHCOK MCIOARIYCMLIK ATHM (PaHAOM AHHAMHUSCKHX OUDAWOTEK, YT
Kk thaiaaM 6ubauonrer 1 HEGQOpMalisg 08 OTCYTCTBHH GHBAHOTEK!

% 1dd 'which scat’

libnsl.so.1 => No library found
libnrurses.so.4 => fusr/lib/libncurses.so. 4
{0x40035000)

likec.so.6 => flin/libc.so.é (0x4007700C)
/lib/ld-lintx.sc.2 =>» /lib/ld-1inux.s0.2
(2x40C00C20)

HudopMania of oTCYTCTBHH DHOAMOTEKH — IPAMOE VKAIaHHC
Ha ee YCTaHOEKY. KoHpAMKT GHBAMOTEK MOXKET BhITh BEIABARH KOCHEHHO
IO EMEHH ¥ [0 MY TH K dafry 6ubinoTexkd. HanpuMen, nporpaMma Mo-
XKeT 0IHGOYHU HCRATh OnDAHOTEKY B APYIOM KaTaAcre. B a1oM caydae
HeODXOAMMO HAH BUOAHOTEKY 1I€[IBHECTH R HYKHBLA KATAAOT, HAN YOT4A-
HOBHUTh IOCACAOBATSALIIOCTE IOHCKA OUOAROTER IO KATAAOTAM B lepe-
mMeHHOP okpyxenns LI2_LIBRARY_ PATH, MopMar cuucka XaTaAacToB
B OTOH HepeMeHO aHanroridleH hopMaTy CIHCKA B MepemeHHol PATH.
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[TepeMaHHLIe OKPYIREHISA MOTYT HCHOABIOBATECS I AN VITPOIISHMS
paboTEl ¢ KOMITHARTOPOM KOMAHAHOH CTpakH. Tak, ecAn BOSHUKAET He-
00XOAHMOCTE KOMIIAHPOBATE OPOrpaMMy ¢ MCNOAL3ORAHHAY HAGOPOR
OAHOHMEeHHEX OHOAMOTEK, HAXOAAIIMXCA B Pa3HBIX KaTaAOrax [HaIIpH-
Mep, GHOAHOTEK, COASPRAITIY U He COAEPRAIMHX O0TAGACYHYIO HEGOP-
MauHKp}, To OyTe K CHOAHOTERAM MOKHO MOMEWATE B HEPeMEHHYIO
CKpyXKeHHA (Hampumep, MY_LIB) ¥ wenswre 3HaueHHE NepeMeHHOR
B 2aBHCHUMDCTH OT TEKYIeH HeaOXOAMMOCTH. BHI30B KOMIMAATOPA [IPH
3T0M GYACT BHIAAASTE KaK

goo -dynamic —o myprogram ~L3{¥Y_LIB} myprogram.c

Bce paccMOrpedHale REILIE cMOCOOBl KOMNUAALME K COUpKH npo-
rpaMM CKPEIBAAM OT MOAL3IOBATCAA ITAI COOPKH — OOBeKTHEIC hafAR
YAAASAMCE CDazy MOCAE COIAAHUY WCIOAHHeMOl0 daliaa 1 noas3osa-
TeAb MOAYYAA HCIIOAHSEMEI (haiiA, e BUAL OOLEKTHLIX,

B HeKoTOPLIX cAYYadX TpeOyeTCs BRINOAHATE ABA 3TAMA ~— KOMITHAS-
urk W eBopry, coxpaHas ofbekTHEe daiian, Hanpume], HeKOTOpHE
OUOAMOTERH IOCTABASIOTCA TOABKO B BHAR 0OBeKTHEIX daitnes Oe3 He-
XOAHKRIX TEKCTOR. Aan cOOpKH NPOrpaMM, HCITUARIYVKILIUX TAKHe fim-
BAHOTEeKH, HeoGXOAMMO CHAYAAd MOAYUHUTE ODLOKTHHIE alARl CBOCH
NIPOrPaMMEl, d 3areM cofpaTh Bee ofFbeKTHRE thalakl {CEOM K DLbAKO-
TEYHEIC)} B WCTIOAHASMEI drafa.

AR TOAYICHM O0BEKTHRIX (PAHAOE HCTIOABIVETCSE KAKOY -C KOMITH-
ASiTOpa. Tak, KoMaHAa

gcco = myfilel.c mviileZ.c ~I/usr/local/include

BEIIDBET KOMNUAALHI thaftaos myfilel.c 1 myfile2.c ¥ coxpanenne ee
DE3YABTATOB B 00BeKTHLIX haitaax myfilel.o n myfilel.a. [Touck aaro-
AQBOUHRIX AafAOB, HEOOXOAHMBIX AAMl KOMOUAGIIME, BYACT MPOM3BO-
AUTECS B KaTaaore /ust/local/include.

AAF TOTO YTo6RI IOAYIUTE HCOOAHSEMENT Qaia, cofipaHHEi 13 006
EKTHEIX, ADCTATOUHO BEIZBATE KOMIHALTOP, MEPCAAB eMY UMeHa o0L-
€KTHHIX (PaHACE B KauecTre NapaMeTpoB. KOMIHAATOD PACND3HAST, YTO
GafAR He ABASIOTCA HCXOAHBIMY TEKCTAMH MPOTPAMM, H TIePEAACT UX
Ha oO6paboTky cOopmmky. Tak, KOMaHAQ

gcc -shared -¢ myprogram =L/ /usr/lo¢al/lib -1Im
myiilel.o myfileZ .o

BB 3UReT COOPKY POrPpaMMEL IYProgram u3 O0LekTHRX hadaos mytilel.o
v myfileZ.o. [Tpu 3TOM B HenoasdeMoM (aiire 6YAYT IPOCTaBAEHBI TOYKH
BRIHORE (PYHROWH Wi AMHAMUTECKOH 6H6AHOTeKH Hbm.so, NOHCK KOoTO-
POHE Ha 3Tane cOOPKH CTaHeT IPOHBOANTECA B KaTarore /usr/local/lib
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(pH BEIMOAHCHHM MPOTRAMMEl MeCTOHAXOKAcHNEe OubAsoTeKH Oyaer
J3AABATECA TepeMeHHo okpyskenna LD_TLIRRARY_PATH].

[NpkBeaeM OpHMep npocTelmedl OpPOrpaMMLl, PEAAMIOBATE KO-
TOPYIO IIDH [TOMOIGH 3aAAHUE Ha fielke BASH aoctaTodHO 3aTpyAHH-
TEABHO. 3TO IPOTPAMMA, BO3BPALIAIIAS HEADE TUCAO, KOTOPOE PABHO
3HEYEHHIO CHHYCA OT YTAQ, NEPEAAGHHOTO B RaYeCcTrEe NapaMeTpd, YMHO-
keHHoMy Ha 100. BASH He HMeeT BCTPOSHHBIX TPUTOHOMETPHYRCKHX
GVHKIHEN, 0pHaKO Ha C Takasa NporpaMMa PeasH3yeTcd CPABHMTEARHO
EPOCTO!

#include <stdio.h>

#include <math.h>

int main(int argec, char **argv)
{

double res;

int angle;

if {argc <= 1)
return 0;

atol(argv (1], angle);
res = sin(angle) *100;
return {int)res;

i

mﬂ KOMITHAAIIHH 3TOH IporpaMmMbl MOMHO BOCMIOABIOBATELA CAE-
AYIOIIEH CTPOKOH BRI3OBA (CC;

goce —1lm -o sin -L/usr/1ib -I/usr/include gsin.c

Japanne, KOTOPOe GYAST HCIIOAL3OBATE TAKYIO APOTPaMMY, MOKET
BBIFASIAETE CASAVIOUIHM 00pasoM:

#!/bin/bash
if [ =251 ); then
echo "No parameters specified”

exit 1

fi

1I£[ ! =-z52]; then

echo "More than one parameter specifieg"
exit 2

fi

./sin 51

echo "Hundredths of sine of angle $1 eguals " $7
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TUNMYHEH BRIBOA Ha 3KPAH TAKOTD 33AAIIHS, BAMYIIeINIoro ¢ napa-
MeTpon 120, GVAST REITAHAETE KAK

Hundrodths of sine of angle 120 equals 86

CRCAN KOMMUNALWMA NPOrPAMM B WINDOWS

PaccMOTpHM KOMIIMAANHIO C HCMOAB3OBAHHEM CPCALL PalpaboTKH
Microsoft Visual Studio 2010. JTa cpeaa paspafioTKH BKAHUAET PaiBH-
Tyvio IDE, rotopas cywecrnenne ofaeryacT paboTy He TOABRO HaWHHAa-
FMIIHX, H( H OMWTHEIX TporpaMmucror. OueHs yacTe paspaboTuyHky
MAPRE 110 118A0 3a00THTLCA O AOTIOAHHTEARHEIX HACTPOHKAX, ACCTATOUHO
HCITOARIOBATh d B TOMA 1IHUBCKHE Hi]CTpOI-uIKPI CpeABblL. Ho umMetn LIPSACTAB-
aenue 00 00IeM Xoae NpoLecca KOMIHAALMNH ITPOTPAMM HeOoDXOARMO,
TaK KdK HHOUI'AA BCe-TaKH IIPHXOAMTCH H3IMEHATE HﬁCTpO]ulKH 0 YMOA-
JAHHIO,

Kommuasmua nporpamM b Windows Taxsxe nIpoBOAHTCS B ABA 3Ta-
ma. Ha TEPROM J3THIE H3 HCXOAHLIX TekCITE IpH DOMOMKA KOMITHAA-
topa cl.cxe hopMupyieTca 00LCETHHE (hAfALL (¢ paciMpeHreM (obj).
Ha propam atane upyd niomonn cbopiuuka link.exe dopmupyetcs uc-
OOAITACMEIA haiA Hau halth SHOANOTERH.

Tak xe kak ¥ B koMuHAATOpax UNIX, yIIpaBAsSTL X0A0M KOMITHAA-
ITHW MOXKHO C HOMON b CIIRIHAABHBIX KAROYEeH KOMITMARTODA. Hanpnn
MCD, AAT TOr0 UYTOOE! [TOAYVTIHTE HCNOAHAEMEIH (hadA myprogram.exe
Hd OCHOBE MCXOAHOIO) TeKCTa NporpaMMel M3 daiira myprogram.c, Ao-
CTATCUHO BOCTIOABIOBATLCA KOMAaHAOH

cl.exe myprogran.c

C MOMOIIRK) AAHHOH KOMAHAR! dWIOMaTHYeCKH CKOMITHAHPYeTCH
nporpaMMa i GyAeT creHepHpoBaH oOBeKTHHIA DafA, MoCcAe HerTo aB-
TOMATHIECKH GYACT BHIZBaH AHHKED H Ha OCHORE MOAYYCHHOTO OGBEKT-
Horo $afira B CTAHAAPTHHX OMOAHOTEK OVART CTeHePHPOBRAH HIUOAHS-
eMrri thaia.

BoaMoyREHQ YK838HHR HECKOARKHX (Dafiaul, COARPKRAIMMX OIpRAgAL-
HHA (DYHKUHE H THOOB AQIILILIX,

¢l .exe myprograml. o myprogram?.c

[lpy TAKOM BHIZOBE CHATaAa GYAYT CKOMITHATPORAHEL ABd Ofher -
HBIX paHAa, Ioche 9ero OYACT BEIIBall AHHKCD H CTCHePHPOBAH HCIIOA-
asemMeril daia. MMs acnosHaeMorne haitaa 1no yMOAYAHHK) OlpeAeaier-
€ MMEIICM TIePRoro gaitia, mepcAANIOro AA KOMIHAALHH. B pAanHOM
LIPUMERE st uporpaMmmael Gyaer myprograml.exe,

164



Aag Toro wTofB! YKalaTe MYTH HAXORASHHSA 1aTOACBOYHEIX GlaiAOB,
uenoabayercs Kakod /1 Hanpuuep, NpH ROMIMAAIME CO CASAYIOLTHMH
napaMeTpaMy KOMIHAATOP GyAST HCKATE 3aTOAQBOTHEIE (DAMALT B KaTa-
aore . Ainclude:

cl.exe /I"..\Ninclude" myprogram.c

Ecan HenOXoAMMO K3MEHUTh UM reHEPHpYeMore BRIXoAHOrG dati-
Ad, TO CABAYVET NepepaTh AMHEePY CIe EAABHEIN Karod /OUT:, mo3poAg-
IOIHH HepecnpEAEASTh HMA BEIXOAHOrO' hafiaa, [IpH 5ToM ROMIUAATOR
HeOOXOAHUMO H3BECTHTH, YT0 OITIHH IEPEAATCH AHHKEY, 8 He KOMTTH-
AATORY. AAT JTOTO HCMNOARIYCTCH FAloY /ink, nanpuMep

o]l .exe myprograml.s aypregramZ.c /link
JOUT :myprog. exe

MO¥MHO BOCIIOAB3OBEThCH H KAHIOM CAMOTO KOMILHASTOPA!
2l.exe /Femyprog.exe myprograml.c myprogramz .o

Ho 08urHo AAR TAKHX TIPOLEAY[ IPOTIECE KOMITHASTTHH DASGHRaKT
Ha ABa mara — CoOCTRCHIO KOMIHEAANMS M AMIIKOBKA. AAS TOrDp 4TO-
BLI TPWKAZATRE KUMITHAHTORY NROCTO KOMIHARPOBATE HCXOAHKIE (A AA KL
B3 AHIIKOBKH, HCHOALSVETCA OHLMS /C:

cl.cxe /¢ myprograml.c myprogram2.c

Mocre a3T0H RKoMaupkr OYAYT CICHEePHDOBAHE! ABa dpafina —
myprograml.obj v myproyram2.0bj. TIro6m cAMHKOBATE 3TH daliin
# MOAYYHTEL HCOOMISEMVID [IPOTpaMMy, HeoOXOAHMO 28paTh CASAY-
FOELLY KY KOMAHAY!

link.exe /OUlinyprog.exe ryprogramle ob
myprogqramZ . obj somalib. lib

B pesyarTaTe NOAYIHTCA NpPOTpaMMa IMyprog.exe, Kotopasa Oy-
aeT cobpaHa u3 AByX oObekTHHIX ¢aBiace — myprograml.obj
H myprogram?.obj — u opuo0# Gufianoreky — somelih.lib. Oadiar cra-
THYECKHX OHDAHOTEK HMCIOT paclINpentc lib,

AAST TOro UTOOL] YRAZETH TYTH HAXOKACHHS (haidaos O1bAMOTEK, HE-
noanayerca Kaod /LIBPATH:, HanpuMep, 1ToGH cofpaTh NPOrpaMMy
U3 [IMBEACHHOIO BhlTEe TTPHMEPA, HO IIDH 3TOM 33A4Th ACHOAHHTEAB-
IILIM KATaAOr IOHCKa GUOAMOTER, MOSKHG BEI2BAThH CACAYIONIYHY KOMAH-

IN%

link.exs /0UTl::myprog.exe /LIBPATHd:"..\1libs"
myprograml,obhj myprogram?.obj somelib.lib
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PaccMoTpus paHee IPHBEASHEHRH 1IPAMAD OOREAHHEHUS CLEeHA DS
na BASH # nporpamMwe! #a C #Ha nhatdopMe Windows. TOALKO HCHIOAL-
IYOM AAA 3TOTC KoMmuAssTop Microsoft Visual Studio 4 ROMAHAHBIA UH-
repdedc cmd.exe:

#include <stdio.h>
ftinclude <math.h>
int main{int argc, char **argv)

if (argc <=1)
return J;

atoi(argv([l], angle);
res = sin(angle) *_00;
revurn {int)res;

I

AN KOMIHAAOHMH 3TOH IPOFPAMMEL MOKHO BOCIIOABIOBATLCA CAC-
AVIOUISH CTPOKOH! BBI30Ba cl.exe:

cl.exe /Fesin.exe sin.c

3apaHue, KoTopoe GYAeT HCIOAL3IOBATE TAKYIO [IPOTPAMMY, MOMET
BBITASAETE CACAY HOLIHM 00pAz0M!

@echo of £

rem BHUMCIISHME CHMEYCOE

1f gl == """ (

echo No parametere specified

exit 1

)

if not "%2" == "" (

echo More than one parameter specified
exit 2

)

-Asin %l
echo Hundredlhs of a_ne of angle %1 equals
$*TRRCRLEVEL%

PeayarTar paboTEl 3TOTO KOMAHAHOTC (haira GYAST TAKMM JKe, KaK
¥ I aHAACTHYHOM npiMepe B Linux.
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KOHTPOMNEHBLIE BOMPOCHI

. Kakue OCHOBHEIE KOMMOHEHTHI DﬂEpaLLIr‘ICIHHCIF'i CHUCTEMEl BXOOAT
B COCTae cpeqb paspafoTki NPUKNagHoro nparpamMmHoro obecne-
HEHUA?

. Kakyo pons wrpaet aswik nporpaMmuposaHus C B cpeng onepaum-
OHHOW cHcTembl LINIX?

. Kakre HEF‘IGTEHH BLINONHAKITCR NP NOArQTOBRKE WCNONHASMOrD
MOOYNH, HENWCAHHON H3 93kIKE BRICUKDra prBHH?

. B 4em cneumchuka NoaroTaskm UCMNoNHAemMesIX NporpammHolx dannos
B cucTeme Windows?



Mnaea 10

MEXXMNPOUECCGHOE
B3AWMOLENCTBUE

(A BV[1bl MEXKTPOLIECCHOIO
B3AMMOAENCTBUA

B aHAUMTeARHDA YACTH CA(UKHBIX N[HNPEMM B HaCTDHUER BPeMsA
MPHUCYTCTRYET Ta HAM MHAA HOPMA MEKNPONCCCHOTO B3aHMOoALHCTRIA,
310 06YCAOBARHO €CTECTBEHHOH 3BOANIHEH MOAXOANK K IPOEKTH [O-
BAHHIO DPOTPAMMHEIX CHCTEM, KOTOPEA TOCASAOBATEALHO IPOLIA]Q CAS-
AVIOLLIHC JTANbL

1) MOHOAWMTHRIE MTPOLIPAMME, COACPIKATILHE B CROEM KDAE RCe Heol-
XCAMMLIE AAST CBOCH PaBoTLI MUCTPYKLIMy., OOMeH AQHHLIMH BHYTDH
TAKMX [IDOTDAMM HIPOH3BOAHTCH TIAH MKIMONH TEPEASUH 11apAMEeTPOB
PYHKIHE W HCOIOAB3ORAHINT TAOGAABHLIX MepeMeHHEX. TlpH sanycke
TAKHX IPOTPAMM OOpa3yeTcs OARH OPONEece, BHNOAIIIONIME BCIO He-
oOxoAMMYIC patioTy,

2) MOAYABHLIC NPOTPAMMEL, COCTOHMIHNS H3 OTACALHLIX IPOTPaMu-
HEIX MOAYACH C YETKO onpeaereHHBIMU HHTepdelicaMi Bh30BOBR. OO k-
epHHEHHWE MOAVAQH R TTROTPAMMY MOJKET MPOHCXOAMTL AHOO HA JTarne
cOoprn uecnoanaeoero dafad (cratTiudcckan cOopxa, uau static linking),
ANDO Hid 3TANE BRIMDAHEHWSN NMPOIPAMME (AMHAMWYecKan cOopKa, HAH
dynamic linking). [1peHMyILECTBO MOAYALIILIX IPOTPAMM 3aKANMARTCA
B AOCTHXKEHHH HeKOTOPOTO YPOEHA YHHBEPraAbHOCTH: OAMH MOAYAR MO-
XeT OBITh 3aMeHeH APYTHM. OAHAKO MOAVALHAA [IPOrpaMMa BCe panio
NPEACTABASICT CODOH OAHH IPOOECe, d AAHHEIE, HEDOXOANMBIE AAT DelIIE-
HUSA 38A84M, IEPEARIYTCH BHYTPH NPUNRCCA KaK IapaMeTpr! (hyHKIMEH;

3) OpOTPAaMMLI, HCTIOARIYVIOITHC MCKIPOLNCCCHOC B3aHMOASHCTRHE,
Takune nporpaMmmer 06pasyKyr IPOTPAMMHRIA KOMIIARRC, I[EAHA3HA-
YeHHBIM AAR pelteHs odtge it 3aaani. Kamaan 3a0yiieinmas nporpamMmMa
oOpazyeT OAHH NPOLECC MAH HECKOABRO [1p0OIIRCCOB. KaXARIN 13 mpo-
LeCCOB AR DeIeHHS 38A8TH AHGO HCIIOABSYET CBOH CODCTBOHHEIS AQTI-
HEIEe H OOMCIIMBEETCH C APYTHMH IIPOIECCaMH TOABKO Pe3yABTATOM CBO-
o paborth, AG0 paboraeT ¢ 0duTed OBAACTRI) AAHHHIX, PA3ACASICMEIX
MCKAY PASHLIMH DpoLeccaMy, AAd PCINeHHA o000 CAOMKITEIX 3aAdy
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OpOLeCCh! MOTYT ORITE AMYINEHEl HA PA3HEX (DU3HISCKHX KOMITBIOTE-
pax B B3aMMOAElcTBoRaTh Yepes ceTk. [TpelMyniecTBO Mexnpolecc-
HOTO R3aHMOAEHCTEHA JaKANMaeTcHd B elle GoAblled YHHBepCaAbHO-
CTH, T-€. B3AHMCACHCTRYIONHE TPOLeCCH MOTYT OBITE 3aMeHeHE He3a-
BHCHMO APYT OT APYTa IPH COXPaHeHHH HHTepdeiica B3aUMOoARHCTBNA.
Apyroe npeUMyIeCTBO COCTOMT B TOM, UTO BEIMHCANTEARHAN HArPY3Ka
pacopeaeAseTCd Mexay NpoleccaMid. JT0 NO380AAeT onepallMoHHOH
CUCTEME YTIPABASTE MPHODHUTETAMH BHITTOAHEHHS OTAGABHLIX YACTEH
OpPOTpaMMHOTO KOMIIAEKCH, BEIAeAAA Goablllee HAH MeHbllee KOAHYeE-
CTEO PECYPCOB PECYPCOSMKHM TIPOLIeCCaM.

AAs peanstianfy qpoUeccos, pemapitix ofulylo 3azavy. omepa-
LHOHHAA CHCTeMa AQAKHA OHITh OfecledyeHa CPeACTBAMH B3aUMOAeH-
CTBHA MEEAY HHMH, [IPEAQCTABACHIE CPEACTB BIAHMOACHCTBHA — 3a-
Adua crepauMoHHoH CUCTEMEL, 8 HE TPUKASAHRIX NPOrpaMM, MOCKOARKY
HeoBXOAUMO HCKAIOYUTE BAMSHNE MPHKASAHBIX IPOTPAMM HA CAMU Me-
XaHH3MbI 0OMeHa, @ KPOMe TOro, NoAASPKKA MEXaHN3MOB o6MeHa MO-
»KeT noTpeDOBATh ACCTYNA K PECypCaM, He AOCTYTIHEIM ODBIMHEIM TIpO-
eCCaM MOABIOBATEAN,

Tunin4YHE® MEXAHH3IME! B3AHMOACHCTEHA MEXAY NPOIeccaMH IIPeA-
Ha3HAYeHE AAR PEINEHHA CACAVIOLIMX 38aa:

B nepepaya ABHHBIX OT OAHOTC MPOLECCa K ADVTOMY,;
& COBMeCTHOEe MCMOABIOBAHNE OAHNX U TeX JRe AGHHHIX HeCKOAEKHME

IpPOICCCaMHu;

B u3peeHny 0O MaMeHeHHH CoCTOAHUA IPoLectoB.

gek-ly MEXAHU3MBI MEXKNPOLIECCHOIO
B3AMMOAOEUNCTBWA

COBpeMCHHEIS ONCpPalORHHMe CHACTEMH DEAANIVIOT CeMEL OCHOB-
HBIX MEZaHH3IMOB MERKIPOLECCHOTO B3aHMOACHUCTEHA, IePEYHCACHHEIX
Aanee.

IpepriBannd. M3HadaAbLlIo MeXaHH3IM NPePHBANUA HCIOALIOBAA-
Cf B OTIEPALHOHBWX CHCTEMAX AAT OTTOBemenns, B olipepApAeHHbEIe MO-
MEHThI BPeMEHH A{IApaTioe YCTPOHCTBO HM3BEIAET 0 HaCTYILASHHH
HEROTOPOUo COORITUR {I'OTOBHOUIM K ApHCTBHK, cOoe, aapepiieHud
nepeaduH BAOKA AAHNEX). KOAUYeCTEO BAPHAHTOR TARKMX COGBITHH MO-
e GRITh AOCTTATOYHO BOABUIMM, H BCE OHH AOAMKHLI GLITL PasANYHMEL
OIepaUMoHHON CHCcTeMOH, Takoe H3BEMEHVE ¢ TOTORHOCTH NOAYYHUAD
HA3BAHAE NPephIBaHHA, IOCKOARKY B MOMCHT IICAYYCIIHA NPepLIBAHHS
ONepaloOHHAad CHLTEMA AOAXHA NPAQCTAHOBHTE BhLUIOAHEHWE ’I‘(:‘.Ky-
IMX JaAay H CPCarHpoBaTh Ha NOCTYIIHBLIES IPEPHBAHHE,
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Pcaknya Ha npepuBanHe, KK TPaBHAD, 3aKAIOYASTCH B BEIDOAHEHMH
MPOrPAMMHOTE KOAd, KOTODHE HAXOAMTCH B TAMATH, AADECYeMol ore-
paroHHOH cueTeMofl. QueparolHAsA CHCTEMA TTOAAC P HERACT CIeLiH-
AARHYK) O0BAQCTh IIAMATH (TabAMIa NpepLBaHli), FAe KaKAOMYy upe-
PHIBAHHIO (KaK IIPABHAD, HACHTHPHIHPYEMOMY IO HOMEDY) CTABHTCS
B COOTBETCTBHE aApeC IaMATH, N0 KOTOPOMY HaXOAUTCA NPOTrpaMMHBI
kop, [(0Bpatorsvik mpepriBaHng). KOAHYecTBO TPepRIBAHIE, NOAASDPAKI-
EaeMhLIX cHcTeMOH, PHKCHPORaliHe. OOepalHolIIas CHCTCMA MOAALSP-
JRHBaer OORIHO 0T 16 A0 256 upepriBanui,

O6paloTiMK IpepEIBAHHE He3ABHCHM OT BHIHOAHASMELX IIPOIIECCOB,
OAHAKO ITOT IPOrPAMMHLIN KO3 MOXeT ORITE HePeOIpefeAeH OAHHM
W2 npoieccoB, Takum 0Bpa3oM YCTAHABAKBASTCA MOAB3OBATEALCKUN
00paCoTyMK npepnBaHug. Iloche phInoanenHs obpaCoTdnKa onepa-
LMOHHAS CUCTEMA BOSBPALLAET VIIPARAGHHE 3dAa4anM ARGO 3aBepiuaet
BRIIIOAHSHHE CAIIOH MAH DOACC 3324, KOTOPHIC OBLIAM AKTHBHH AQ [I0-
CTYIABHHA (e PhIBAHAA.

Kpome ammapaTHBEIX TpepLIBAHHE, DOCTYMAIONHX OT YCTPOMCTE,
CYWIECTEYIOT OPOTPAMMHBIE IPePHIBAHNY, KOTOPEIE MOTYT OBITh MHH-
IHHPOBAHH AKOEIM IPOIECcOM. TAKHMM 0DpazoM, [IPOIECC MOMKET Co-
OSIIHUTE ONePALIHOHHOH CHCTeME O HACTYIACHHHY KaKOr-ARGO COGRITHI
B XOAE €ro BRIIDAHeHHH.

AAsl RasRAOT0 CHCTEMHOTO BeI30BE QC Tarsxe aRTHEHPYeET TpepH-
paime. HanpuMep, COOTBETCTEYIONIER IIpephIBaHIe AKTHBHPYETCA IPH
BBIROAE TEKCTd Ha 9KDAH TEPMHHGAR,

CaraaAsl. MoXaliiM CHIHAAOB HMEeT MHOTo ODIIHX YepT ¢ MeXa-
HHAMOM IDOUMMMHBIX TIpepEBAHMA. OH T4KXKe TDeAHASHAYEH AAN
TAro, YTOOH NPOLUECCH MOTAH OLITE OMOBEIISTIH O IICKOTCRHIX COORITH-
sx. OCHUBHOE OTAMYME CHMI'HAAOB OT MPERRIBAHWEA COCTOWT B TOM, YO
NPH TIOMOIHA CHTHAAOR OAHE OPOLECC OOOBSIMAeT ADYTHE IPOLecCh,
a He ONepanHOHHYIO CHCTeMYy. B OTAHYNE OT IPePRIBAHAA CHTHAA AQA-
HKEH MMEeTE TOUKY HARHAUeHUHA — MPOLECC-MOAYIATEAD.

B oTseT 113 MOAYYCHHE CHTHAAA MPOUECC-TIOAYYATEAL NPEPhIBEET
CH(OE BBEIMAHEHWE H HAYHMHART BRIIOARSTE IPOTPAMMHEIE KOA — 00pa-
HOTEHK CHrHAaAa. TTocae BLIOANICHHA KOAQ O0paloTHHKa IpCLiece Npo-.
AOMKaeT CBUE BhillOAHEHWe, CyWECTBEHHBIM OTAHYHEM OT IpepLIRA-
HHE 3AeCH ABAAETCH TC, UTO KAKALIH IPODece MOMXKET MMETL CBOH 11adop
05paBoTYHKOB CHIHAAOB, d IaMATE, B KOTOPOH XPaHATCA IPOrpaMmHB
Xop, 08paboTuHKa, — MaMATh Hpolecca. QORYHRE afpatoTyng curia-
A3 — (QVHKIHSA, ONPEAGACHHAA B TeAS IPOTPAMMEL, B MOMeNT moaye-
HHS CHTHaAd IPOHCXOART BREIZOR ITOH QyHKITHH,

OnepanHoHHag CUCTeMa HDOAAepAUBaeT TabAMIy o0O0padoTUHKOB
CUTHAAOB AA KOXKAOTO mpouecca. B mHell RaMAOMY CHCHAAY CTaBHT-
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c3 B COOTBETCTBHC appec o6paboTyrka cHrirasa. HaopmMep, UNIX-
MoAOOHBLE OMTEPATIHORHEBIE CUCTEME TIOAASPXRURAKOT 16 v OoAee pal-
AHYIILIX CUTHAAQR. BoAec mopapobio MCYXAHMIM CHTHAAOL 5YACT pac-
CMOTPEH AdARe,

Coodmenns, MexannaMm coofleHH nDpeaHazpadeH pad o0Me-
Ha AGHHEIMH MEXAY [pPOLeccaMH. AAd 3TOTO CO3AGETCH CNEIHAARHAA
nuepepb CaobDIEHWHA, NOAACDXHBASMAad OIEeRAIHOHECH CHCTEMOMN,
B guepean HAKAMAHBAITCS AAHHEIS, FOTOPRIE 3aNHCLIBAIOTCI B 1eQ
npoeccaMi. HakouaeHHRIE B OYepeAR AGHHBIE MOCYT GhITh «CYHTAHKL»
ADYTHMHW HpOLEcCaMH, TAKHM 00pa3oM NPoW30HAST NepeAata AAHHEIX
OT GAHOTO MPOIlecca K APyToMY.

OnepanuoHHad CHCTEMd OOAARPFRHBART CTEIIMAARHYK) 00AICTh
ONEePATHBHOH TaMATH, B ROTOPO#R XPAHATCH oycpean. O0nrano UNIX-
10A0OHAS OIEPATIHOHHAA CHCTeMa TOAASPKKBEET AC | 024 oyepeaedi
coofmwenuit, [lepBLIif Tponece, UCHIOALSYIOMMH COO0UICHNA, AOAMKCH
COZAATE QUEepeAk, 4 OCraAbHEIEe HPOLECCHE ACAMKHEL NUAYYHTE AQCTYT
K yEe CO3ABHHOH cuepeal. B oTauune OT B3aBMOAEHCTBHA NpH NO-
MOIDH CHTHAAOB, B KOTGPOM BHITOAHeHHe oOpaboTynrka HauwHaercs
cpa3y IO IOAYYEHHWH CHIHAAQd, YTEHHe AGHHHIX M3 OUepeApd NIPoH3BO-
AMTCA OPOIEeCCOM-TIOAYHATCACM OPY NoMOmM hYHKLIHN YTeHHA A2H-
HRIX H3 cdepeal. TIpoIecc-ornpa BUTEAR AUAXKEH CACAWTR 3 TeM, YTO-
OLI 0YCDCAL HE MEPCICAHRAACE [(HAPHMED, €CAR TTPOLLCE -TIOAYIATCAL
AABHO T1¢ CYMTRIBAA K3 HEC AAHITLIC), IOCKOABRY JTO MOJKRET BLI3BATL IID-
TEPH 18DEATRAEMBIX AQHHKIX.

HuepoBaHBabIe KAHAABL. MMeHOBAHHLIS KAHAALI TAKMEE IPCAHAZIA-
HEHE AAY OOMEHA ARHMEIMY MeXAy npoHeccaMi. OAHAKO B Kadecree
oUuepeAl HCITOAR3YeTC He 0BAACTh ONePATUBHON HAMATH, A halia CIe-
HHAABHOTO BHAA. [IponeccH MOTYT 3aNHCHIBATE B 3TOT aHA M CUHTH--
BATE M3 HETO AGHHEIR, [TpH 3TOM oTiepalHoHHa% CHCTeMA TTOAASDAKHBA-
€T PaBHONPAEBIILI AOCTYTI K HMCIIOBRHHOMY Kallaiy AAA BCCX TIpollec-
COB, HCTIOARIY HITTHX €10 AAM oOMeHd AdHHAIMHA,

Tae3aa (CoKeTrl), MeXainiiM MeXEPOUCCCHOT) B3AWMOACHCTEHA IDH
HOMOILH CORETOE R UERBYHK) Odepesh odecTIeuHBaeT A3GHMMOARACTHHY
MPOLECCOB, BRIMOARMEMEX HA PARIAMTHLIX KOMILIOTEDAX. KarKALIH 1Ipo-
LEBCC CO4AAET THESA0, B ROTOPOEe MOJKET 3aMHCHBATE AQHHBIE H CUNTHIBATH
MX H3 HeTo. [He3Aa CBA3AHEI ADYT C ADYTOM Y€pes CeTeBhe IPOTOKOARL

IMpoueccEkl P B3aHMOACHCTBHH APYT € APVIOM OOMEHHBAIOTCA
AdHHEBIMHA Yepe3 CEM3adHHAIES I'HE3A4d, & AADO CHUCTEME] nepeAseT AaHHLIE
NPOUecCcoB fepe3 CeTh, KaK IPABHAQ, HCAOABIYA CTEK MPOTOROAOB TCH/
[P u ApaiiBephb! CETEBEIX aAQNITEPON.,

O6maa namark, MexasmiM oOIe i NaMAT 3aKAIYASTCA B TOM, UTO
B gapecHoe MPOCTPAHCTBO NPOLECcCon OTOOPEKASTCN OAHE M TOT JRe
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YUACTOK (PH3HTECKOH NaMATH, 4APeCcyeMol olepaiHoHHEON CHCTeMOH.,
Heooasays sToT o0mBMA yYACTOK HAMSITH, OPOLECCH MOTYT 0OMeHH-
BAThCH AGHHEIMH 063 YYaCTHA SAPS ONIEPAalMOHHOA CHCTEMR, TT0 3H4-
YHTEABHO YREAHUHBAECT CKOPOCTL pafoTLL

Cemadiopr. OaHa 32 OCHORHEIX TIPOGABRM MPH HCTIOAL3NBAHUH 06-
el MAMATHA 33aKAIMASTCH B TOM, UTO HeODXOAHMMOD IIPEAOTEBPAIIATH
KOH(AHKTHEIE CHTYAIIHH OAHOBPEMEHHOIO ACCTYLA. Takasd CHTyallHA
MOMXET BQ3IHHUKATE IPH OAHOBPEMEHHON 33aMMHCH AAHHEIX B OAHUH yda-
CTOK MaMATH HECKCABKHMH TTponeccami. B aToM cayvae namarth Gyact
COAEP)K&TB AOHHBIE HOQCABAHES'G IANIHCHRAHLLE ) llpl)ll.ECCd, OOTaARHRIE
GYAYT MOTEePSAILL, APYTas KOH(AKTHAA CHTYAUHA BOIHKACT B MOMCHT
YTEHUS OAHKM ILPOLECCOM AARKLIX 3 00AACTH ODaMA'TH, MOARPHDMPY-
eMOH APYTHM npoueccoM. B 3TOM cAyYae cUHTAHHEIE AAHHEIE MOTY'T CO-
ACPKATE KAK CTAPVID, TaK U 4aCTHYHO OOHOBAEHHYK) HHGOPMATTHH,

AAA NPeAOTBEPANeHHA KOHPANKTHRIX CUTYALHWH IPHMeHIeTCa MeXa-
HH3M ceMadOpoR — CHeITHAABHBIX (hAAroB, YKA3HIBAOIIHX HA BO3MOMK-
HOCTE UCTIOAB30BAHWA TOTO MAH HHOTO YUACTKa MaMATH. B MOMeHT 2a-
MHCH B MaMsSITL APOLUECC CTaBUT ceMadop — 3TO 0IHAYACT, ITO [TaMATh
«3aHATAR] 10 OKOHYAHKUM 3AMUCH CHUMAET eP0, YD ORHATAeT QCEO00MK-
hAeHHe NaMATH. APYTHe IPOUECCL MePea 3anUCEI0 HAK YTCITHEM AAHHLIX
ADASKHEI IPOBEPH TR COCTOAHKE cemadiopa B cieliankHo 0fipaGaThiBATh
CHTYalMIO, KOTAS 3aTTHCE HEROZMOMKHA. B 3TOM cAyYae TpONRCC MOKET
AMDC NPHOCTAHABAMBATE CRBOS BEITOAHEHTE A0 CHATHA ceMadopa, Atrdo
HAKAaNlAMBAaTh AAHHEIE B CROEM BHYTpeHHeM Oydepe M 3aNHCKIBATE AGH-
HHe 13 Oyhepa B MOMEHT CHATHA ceMadopa.

Mexannam cemachopos VAODEH He TOABKO NPH HCIOARAOBAHHH 06-
meli NTaMATH, OH MOXKeT IPHVEeHATECA IPH AKM0M COBMECTHOM HCHOAR-
JOBAIIIH PECYPCOB.

10.3. EslL -1

10.3.1. 06wne noHaTuA

Handohce pacnpocTpalleHHEIR MCYXaHRA3IM MCKTIPOLeCCHOrO B3aH-
MOAEHCTBHA, LOAAEpPIRUBAEMEIA GoAsuHCTROM UNIX-cuorem, —
B3AUMOACHCTRHE NIPK NOMONY CHTHAAOR, OOMEH CHrHArAMH MEXAY
npoygeccaMH [HDALSOBEIT&AI:CKHMH HAH CHCTBMHHMH] naasoadeT HM
oOMeHHBATECH HHGOPpMal[Hel 0 HACTYIIACHHHE TeX MAM UHEIX COORTHA,
BAXKILIX AAA BHIIOAHAIOIISMOCH Poliecca.

HHHHH&TDPOM TOCELAKH CHIHAAA IIPOHECTyY MOXEET CAYZEHTE AP0
OIePAnHOHHON CHCTEMEl (HAITPHMCD, B caytdae acaeitHa na 0 ssapo nmo-
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CHIAAET HPOLEeCCY CHTHAA, cOOOIIAIOIIHA 06 3TOH HCKAIOUHTEARHOH
CHTYAIMH], HOARINBATEAR [HAIPHUMED, NPHU NPEepbIBAHHH BEINOAHEHHSI
IpoLlecca HaxaTHeM Ha xaaprini [Ctrl+ C] oponeccy NoCEIAASTCH CHI-
HAaA, COOTBETCTBYIOLIHE 3ITOH KOMOMHAIMH KAAGBMII| MAM APYIOH IIpo-
uecc.

B cBwem cayyac Aol nponece MOXeT NOCAATL CUTHAA ADYTOMY
TPOTECCY, BRITTOAHRKILIEMYCUH TAREAARARHO € HUM, Ay TOCKIAKH CHI-
HaAd OPOLOCC-TICPEAATIHE AOMAKEH OMPEASAMTE ABa mapaMerpa: PID
NPOLECCA-TINAYUHTEAS CHTCHAaAa H HOMeD IIepeAaBaeMOro CHIHahA,
UNIX-CHCTEME! TOAACDPKHBAIIT OTPAHMYSHHOS THCAQ THIIOB CHTHAAOB,
oberuHO 0koAo 30, B Tada. 10.1 CopAeplKHTCI KPATKOC OIFCAHKNE DCHOB-
FRIX TUNIOR CHTHAAOB,

KampaoMy THIY CHITIAAZ NPHCBAMBAIOTCA IMOPIAXOBLHIH HOMep
W MEEMOHHYBCKoe ofiozHageHpe vuad SIGALRM, rae SIG — obuee
GGOITAYCHHC MECMOHHK CHIrHaAoB; ALRM — o8o3HaueHHe cOBRITHA,
€ RO3HHKHOBEHUEM KOTOPOoLo 00nYHO CBA33HA LIOCHIARA AAHHOTO THIA
CUTHaAa.

AOCTaBKA CHIHAAL AQ TPOLIECCa- TOAYYATCAS BBIIIOAHASTCH OIICPaLH-
OHHOH CHCTeMGH. B OTEeT Ea NoayderHe CHIHBAA IPOHECC-ITOAVIYSTeAD
MORET AHO0 HPOHTHOPHPOBATD CHITIAA, AHBO 11aYaTh BLIIOAILTE IDO-
FPAMMHEEIH KOA, CBA3HHHRIH C HIDAYYSHHEM CHIHEAA AAHHOTO 'ruiia, Koa
064110 DHOPMAACTCSH B BHAC OTACALHLIX (DYHKITHA, BLISEIBASMEIX NpH
MOAYYEHHH CHIHAAA ONPeACASHHOTO THIA. TakHe QYHEIHM OOAYTHAK
HazRaHWe «hyHEIUM-008PA0OTIHKY CHI'HAAOBY (KAH NpocTa «vo6palior-
YHKH CHTHAAOBY),

Best cOROKY HHOCTE 0BPadOTUHKOB CHIHAAGE AAA RANAOIC IPOHecca
oBpaayer TadAnLy oOPaGOTYHKOE CHTHAAOB. TabAHNAa YHUKAALHA AAT
KaRADro Lpolecca. KoanyecTro cTpok B Tabauie 06paboTYHKeS PAaBHO
HUCAY MOAASPRHBAEMAIX OMEPANMONHON CHCTRMOW CHTHAAOR, B Kas-
AOH CTpoKe TAGAHIE 3aNHCEDAIOTCI HOMEP CHIIaAd M 3APeC T IMaMITH,
¢ KOTOPOTO HAYHHASTCS MPOTRAMMHBIR kA QyHkmm-ofipatoryika —
YKA24TSeAR Ha PYHKIHIQ-00paGoTUHK, UMEIOIMYIC CACAVIOIIHE dopMaT
ABKAAPATHH;

void handler (int sig_num);

TlpH TOAYTIeHWMH CWIHAAa OPOIECC NMPePRIBAET CBOR H'meam,uoe
BHIIIOAHE@HHE H HAYHIIACT BLINOAILITL NPOTPAMMILIE K0a (DYyHXI{HH-
ofipafiorinka. TIo 3aHEDIIEHMH BhUOAHEHHY (PyRKITMH-00pafioTuikKa
VIIPABACHEE BO3BRALLACTCS KOMAHAGH, CACAYICLLEH 32 TOH, IPH BRIIOA-
HEHUH KOTOPOHA Ghia oayded curda (puc. 10.1).

Tafanna oSpaboTiMKOE CHCHAAOB MOJKET He COASPKATH AAPEcoB
GVHKUME-00paGoTIMKOB AAI HEKUTOPBIX (BOIMOMKHO, AGJKE AAS BCex)
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TaGnuuya 10.7. OcHoBhLie cHrHans i UNIX

Honep | MaetoknEa OnNHeaHNM e CHrHaka AeHCTRHE TO YMOAYAHUIO
CHTHaA® CHTHAaA &
1 SIGHUP Pa3prie cBA3H € TEKY- 3aeepUIeHie NpoLecca
UM TepMHHAAOM (TIepe-
BOA B PexRHM (poHOBOTO
mporeccaj
2 SIGINT Tlpepueanie npoljecca To xe
[OGBIMHD 1eHepUpYRICH
COTETAHHEM KAARWIN
[CLI+C)h
3 SIGQUIT Brrxoa Ha npolecca Jasepinauue MROLacea
(QOEIYHO Mo HADPHPYOTCR H cozpanne daiira core
COTeTAHWeM KAGRHIN [COAEFIXHH.IEI‘O COCTOA-
[Ctrl+\]) IIHe NAMATY NpoLecca
Ha MOMEHT BRIXOAZ)
[+ SIGABRT | Apapufnoe zgpepuieHre | 3apepOIeHHS NPOOECCE
UPULECCd; MUMKET 1'€HE- o cozaanue Paiisa core
PUPORATECK QVHEINHEH
aburt{}
9 SIGKILL YHueTOXeANe Dpolecca | 3apepllieHHe NpoLecca
11 SIGSEGVY | Omubka cerMeHTallH 3apeplieHKe IpoLecca
(OGEYHG BU3HMKaeT NpK | H cosaanne graiira core
HeRODDeKETHoH paboTe
C AHHAMHYECKON NaMa-
TEHK})
14 SIGALRM | HacTymaeHMe TaiiM-ayTa § 3apeplireHie mpotlecca
TalMepa; MOXeT reke-
PHPOBATLCS PYHRITHEH
alarm()
15 SIGTERM | 3aBepmerue nponecca Ta xe
20 SIGCHLD | MNoctiaaeTes npoeccom- | Hreopmpyerea
OOTOMEOM IIPH 3aBepme-
HITH POAHTRAI0
30 SIGUSR] | TloAs30oBaTEALCKHE 3apeplucnse opolecca
CHTHdA
a1 SIGUSRZ | Ta ke To xe
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(4} BemoaHEHME Mponéce
obpafom™nka .
= N
T
(5) Boappar
(1) Bamoazerme YTIpaRAGHHA
UpOrpaMMEl int main{} - S
(2} NoryyeHEe \{
catae . {3) TTepepaua
l T YIpaBASHIAA
H

Puc. 10.1. Nepepaya ynpaeneHuA 00paboTyMKY NPKU NONYHEHAKW CUrHana

{1) BHnmoAHeHMe ' NMponece _— ,
__ TporpaMuer int maint} (1) Mepaaaua
N - o YIpARAEHUS

{
(2) Toayenue
CHrHaAd

AN
\\ [5] Buappar (4] Bunoanerne
*, YOPaBASHHS * OpaboTIHKA

Puc. 10.2. Mepepava ynpasnexna abpaboT4vky Nne yMon4aHvie

THIIOB CUTHAAOB. B TAKOM CAVYAE TOBODSAT, UTO AAH 3THX THITOB CHIHA-
ACB HEe QOPEASASH MOABIOBATCALCKHE 06paboreHr. [IpH moaydcHuuU
OPOIIeCCOM CHIHAAL TAKOTO TUTIA HAYMHEET BhlLCAHSTRCA [IDOGI'DAMM-
HEIH X0p GyIKIHA-00paboTiHka No yMOATAHMIO, IPeAOCTaBAIEMOrD
OmepanueEHON cuctemold (puc, 10.2),

Aag GOALIIHHCTRA TUIOB CUTHAAOB GYHEUHA-00DADOTIHE. IO YMOA-
YHHUK) 3@BEpHIae BREIIOAHEHNHE [IPOUECCd, [IOAVYHBINETO CHIHaA {CM.
tafAa. 10.1). AAS HEKOTODEIX THIIOB CHIHAAOB TTOARSOBHTEARUKHEA 00-
PaboTYHK He MOMKET OBITh ONPEACACH B NPHIITUIC. K MM OTHOCTTCA
CHIHAMEL, 3aBEPINAIONIFE BRIMOAHEHHE uporecca: curHan SIGSTOD,
BBI3BIBAIOIIHE ¢MATKOC? 3aBCPILENHC IPOLeCea, BO BPeMdS KOTOPOTO
MOTYT OEITE ROPpReKTHO COpOnIeHH Ree Bydrepnl BBOAA/BEIBOAR; CUTHAA
SIGKILL, puIanIBaromuil HeMeAASHHOe ABAPHAHOR ZapeplieHte pabo-
Thi NPOLECCA.
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10.3.2. Curnans B BASH

AAF IIOGCEIAKH CHTHAAA € B3BeCTHRIM PID npy noMolH KOMAaEAHOTO
Harepnperaropa BASH MOXKIIO BOCTOALIOBATLCH KOMATIAOH kill,
DopMaT €8 BhIAIBA CABAY HOLLLHE:

kill -<ureMOHMKA MM HOMER CHTHAI&> <2 I1D>

Haupuwep, aaq noveiaki curHasd SIGKILL nponeccy ¢ PID = 1046
MOMRHO BOCIOALIOBATECST HOMCPOM CHITIAA]:

kill -9 1046

A pAf TOCHIAKH cHTHaAa SIGINT oponeccy ¢ PID = 1079 MoskHO Boc-
OOABIOBATRCA €ro MHEMOHHKOH!

kill -SIGINT 2079

[IpH BEI30BC KOMAHAR Kill MO0 HC YKA3HBATE HOMC P HAM MHSMOITH-
Ky MOCEAAEMOro CHrHaad. T1pH atos 6yvAeT nocann cirHaa SIGTERM.

Aaa moayueHns PID nocAeAHero 2anyIelEHOTC B3 3aAAHUA HA A3RIKE
BASH mpouecca HCIIOAB3yeTCa cucTeMuan nepeMentas $!. Ecan neod-
KOAMMO TTOCAATH CHTHAA poneccy, PID KoToporo HeM3IBecTeH, HO H3-
BECTHO HMA OIPOTPAMMEL, B PE3YAETATE 3aIVCeKa KOTOPOH OLIA HOpORKASH
HPULECC, MOACHU BUCLOAB3OBATRCA KoMaHaoM killall. KoMmamaa killall
MUCHAAET 33AUHHBIW B TTAPDAMETPAX CHIHAA BCEM TPOIRCCaM, NOpoXK-
ACHIILIM B DC3YALTATE 3aITyCKa TROTPaMMEL, MMA KOTCPOH TAKoKe 33Aa-
eleH B Mapamerpax sanycka komaran killall, @opmar srrausa koMaHAR
CARAYIOIIII:

killall ~<myeMOHUKA MIM HOMEP CHMIHANA> <MMA MRPOTPRAMMEL

HaopuMep, AAT DOCBLAKH curHaad SIGALRM npoueccy, DopoxaeH-
HUM}' 3dll y(ZKUM OpOIrpdMMhl til’l’lE]’, MO HO BOCITOAERCRATECHA KOMEIH,&Oﬁ
killall caeayrOIIMM OGPA3OM:;

k:1llall —-2LFM timer

[Mpyx BHI3oBe KoMaHaR killall Takoke MOAKHO HE YKa3blBaTh HOMED
MOCHIAG@MOTD CHTHEAE, TTPH 3TOM M0 YMOATAHHID GYAET NOCAAHT CUTHAA
SIGTERM.

10.3.3. CucTemHble Bbi3aBbl AnA paboTe
C cUrHanamm

B UNIX-cucremaX ollpeaeaed HHTEMDENC CHCTEMHRIX BEIZOROR
AASL PACOTH € CHTHAAAMHK. Bce NpOoTOTHIH (DYHEKUHHA H THIOE AAH-
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HEIX AAF PaGOTH © CHIHAAGMH CIIPEABAEHB! B 3dFOACROYHOM chaiire
signal. h.

AAf TOCRIAKY CHTHAAOB B C-IIporpaMMax MCloAB3VETCA CHCTEMHEERH
poizos kill{):

#include <signal.h>
intT xill{pid_t pid, int signal_num):

JaAeck nmapaMeTp signal_num zapaeT WM TIOCHAAEMOro CHIHAaAA.
Ecau mapamverp pid — DOAOKUTEALHOS YHCAD, CHTHAA NOCLIAASTCH [IPO-
neccy ¢ PID, psRHbIM AHaYeHUK Mapamerpa, Ecan napaMerp pid paseH
HYARD, CHI'HIaA HOCEIAGETCA BceM IponeccaM, EGID koroprix paser EGLD
HpoUecea, nucsaariero curias. Ecan napaveTp pid paseH -1, curHEas
nocrnaeTcs BeeM npoueccad, EUID kotopeix pased EUID mpoueccs,
nocrIAdiONiero curHah, Ecam opi arom EUID = 0, 1. e, IOCHIARA CHTHA-
AOB IMPOHCXOART OT AHLIA CYVIIEPIIOAR3OBaTeAd Tuot, TO CHTHa A OYALST o=
CAall BCCM MponeccamM, Kpome nporcccen ¢ PID = 0w PID = 1. Ecan
Nnapaverp pid — OTPHUIATEABHOBR YHCA), CHIHAA OYART HOCAGH BO BCR
upoyeccut, EGID KOTOPLIX paBeH abCcoAOTHOMY 3HAYEHHIO NapaMeTpa.

CaepyIouan NporpaMMa MAAKCTPHDPYET HCMOAB3OBAHHE QYHKHMH
kill{) — nporpaMMa noposxAaeT IPOMecC-IIOTOMOK, KOTOPHH NPHHYAH-
‘reABHO 3aBeplIaeT BLINOAHSHHE PoUecca- POAMTEAT NPH NOMOIIH CHT-
Haaa SIGTERM M RRHBOAHT COOOTeHTR 06 amom:

$irclude <unistd.h>

$include <przocess.h>» /* B Linux H& HyXeH */
#inclade <stdico.h>

tinclade <sys/types.h>

$irclude <gignal.h>

int main ()

|

pid < pid:

setvbuf {stdout, (char*)NULL, IOMB=,Q):
switch (pid = fork() )

(

case -1

perror {"Unsuccesiul fork"):

exit(l);

break;

case 0:

printf {"Parent process with PID = %d\n", getppid(});
kill ( getppid{(), SICTERM} ;
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gleen(l);
printf{"Parent process terminatedin™)
printf {"New parent process have PID = 3d\n",

getppid(} };
_exlit(0}):
break:;
ceofault:
while {1); /* BeCcKOHLUHBIR UK */

/* oo nonydenxs SIGTERM */

B npuecACINON BhlIe OporpaMMe OLIAd HCIOAL3ICEaHA HYHKIIHNA
sleep(], UPHOCTAHABAHBAIONAA BRIIOAHEHHe npoueccd Ha THCAO Ce-
KVIlA, TePeAAITHoC ¢l B KAYCCTRC HapaMeTpa (B AQHHOM CAyYae —
Ha | ¢). DT0 cABAdHO AAR TOTO, 4TOOR! ¥ TIPOLECCA-DUAHTEAA XBATHAN
BPeMEHH AAS 3ABePINCHHS, HOCAe KOTOPOro NPOMCXOAHT cMeria PPID
¥ OpOIecca-ToToMKa. boaee moapobHG (bynrundg sleep() 1 ocobenuo-
CTH €8 HCTI0ABIOBAHHA DACCMAOTDREHRH AdAea.

B posyarTate paGoTh npolieccoB Ha IKPAH OYAET BEIBCASHC CASAy-
Kijee:

Parent process with PID = 1274
Terminated

Parenk process terminated

New parent process have P12 - L

Brisoa caoma «Terminated» Ha swpan swmucAHeH oGpaGuranrom
e YMOoAHaHHEO CUTHAAE SIGTERM.

AAT TOro 4YTOOH 3aAaTE B NporpaMMe GYHKIHIO-00paCOTUHK ClulHa-
Ad, HCUDABRYSTCSH CMCTEMHEH BRI30B signal():

tinclude <gignal.nh>
void sZgnal {int signal num, void *handler address);

3aeck signal_num 33aaeT HOMep CHIHAAQ, TPH TOAYIeHHH ROTODO-
ro IpolCce Ha4MHAeT BHIOAHeHHe PyvHKIHH-00paboTynka. Ee aapec
sdadeTes napamerpom handler_address,

Kak yke OLIAC CKazaHO pance, (OopMaT 3arcAoBra (VHKIIHE-
0GpadoTIVKa ACOATKEH GBITE CACAYIOLIHM:

void handler (int sig_num};

3AECE 4EPe3 TapaMeTp sig_num GyHKHHE-06paboTInKy nepeaaeT-
O HOMED CHTHAAA, [0 Ay YeHHH ROTOPALY (hy HKINs fihAd BRIYAEHA.
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.TIIHHHHBSI OpOTrpaMMd, UNPEASATIOan 06pAboTYMK CHIHAAA, BEI-
TASAMT CACAVIOIIHM 00Pa3oM:;

#irclude <unistd.h>
#irclude <signal.h>
#irclude <stdic.h>

veid handler { int sig no )

{

orintf ("Signal with number %d caught\n", sig nc);
_exit{ sig_no );

}

int main ()

{

signal{ SIGALRM, shandler };
signal { SIGINT, &handler );
while {1);

reburn 0;

i
Ipnr nakarum raapui | Ctrl+C] mporpaMMa BEIBEAET CAGAYIOIIER:
Signal with numker 2 caught

TdK KaK HiDKaTHe coueTaHus KAapuul [Cirl+C] mochHAdeT TeRyICMY
npoteccy curuaa SIGINT.

Jaece B QyHEIHE main() oupepeaterca Qynkgua-odpaloreHk aaq
curHanoe SIGALRM u SIGINT, zatem npmpamma scraer s GeckoHed-
HEIH ITUKA OPRBAAHHA IPHX0AA CHPHAAA. [10 NOAYISHHE OAHOTO M3 ABYX
CHTHAAOR BRIGEBASTCA (hynknyg-oGpadoTyrk handler (], xoTopas BeiBO-
AWT Ha JKPAH HOMED MOAYYSHHOTO CHTHANE W 3aBepIIaeT [IPomect C Ko-
AOM BORBPATA, PAaBHBIM HOMEPY NTOAYIEHHOTO CHIHAAA.

10.3.4. BpemeHHble xapaKkTepucTukn obmeHa
cUrHanamu

[IpM aHaAM3C TOCACAHErO NpUMepa CACAVeT OOpAaTHTE BHHUMaHHe
Ha T3, wro ecam crrdaasl SIGALRM nan SIGINT 6yayr noaygeHut Opo-
UeccoM AQ TOTO, kKak (ivHkimen signal() ycraHosAeHR obpaboTYHKH
JTHX CHTTIAACB, TO OYAET BLI3BAaHA He yHKIHSE handler(), a ofpaboTIHx
CHMTHEAE [10 ¥ MOAYEHI 0. AT AAHHOH KOHKPETHOH IPOTrpaMME! 3Ta Ipo-
GACMA HE CARINKOM CYIeCTBEHHA, TIOCKOALKY BpeMi, KEQTOpOe IDOHAeT
MESKAY 3aIIVCKOM [IPONECCa H VCTaHOBROH CHIHAAOD, 3aBCAOMO MCIILIIC
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TOTO BPEMEHH, KOTOPOE NPOHAART MEXKAY 34TTYCEOM IpOLecca H MOCHIA-
EOR eMy NepBOre ¢HrHasa, OpHAKO ecAl OLI MepCA YCTAHOBKOI CHTHA-
AOB ITPOTPAMMa BEITIOAHAAS HEKOTODHIE ABKCTEHS, TREOVIOLHEe IHAUH-
TEARHKRIX RETHCAUTEARHEIX PeCyPCoB, a 3HA'THT, H BpeMeHH Ha BHIIIOA-
HEeHHe, MLI VK¢ He CMOTAH OB TapaHTHPORATE TOTO, 9TC 0O8paboTuHKH
CHTHAAOR OyAyT YCTEHOBARHE AO IOAYUCHHES MePBOTC CHIHAAA.

[NTocKOALKY MOCTYNACIING CHITIGAA B HPOHECC HHKAK HE 3aBHCHT
OT CAaMOI'0 HPOIECCa, a 3aBUCHT TOABKO OT RHELIHEH CDeALl, YyIeT Bpe-
MEHHEIX XAPAKTEPHCTHR OOMEeHAa CUHTHAAAMH MOKAY IPOLeccaMH H Be-
POATHOCTER MOCTYILACHHA CHTHAAOR B OTIPEABAEHHKIHN MOMEHT BpemMe-
HU — OAMH W3 OCHOBHLIX MOMEHTOR, KOTOPEIR AOASKEH YUHTEIBATLOS
IPH OPOCKTHROBAHKH IPOTPAMM. HCTIOABIYVIOIHX CHIHAARL

Aast Toro urolin MUHAMHZHDOBETE BEPOSTHOCTD NOAYTICHIS CHIHa-~
Ad B HEYPOUHOE BPCMSL, KOTAQ MPONECC 3aHAT Apyroi paboroii, Heob-
XOAWMO, BO-IIEPHBIX, YETKD HAGHHPORATHR MUMEHTEL IIOCEIAKH CHTHAAOB
APYTHMH NMpoleccaMi {KOTAA 5TG BO3IMOKIIO), 4 BO-BTOPLIX, IPHOCTA-
HABAHBATE BBIMIOAHEHHE IIPOLECcCa-MUAYYaTEAd B 101 MOMEHT BRREVEHH,
KOTA# TIOAYIEHHE CHTHAAA HAND0ASe BePOATHO, LCAH IPOOECe MOAYYHT
CHIHAA b OPHOCTAHOBASHHOM COCTOAHHH, HEKAKON BBIUMCAUTEARHBIH
LPOLECE FrOTO FADAHTHPORAHHO He IIPePBeT,

[IpHOCTAHOBHTL BLITQAIICHHE IPOLECCd MOMKHO ABYMH CHocoOadH,
I'lepBHH OCTAHABAMBAET BLIIOAHEHME ORONECCA, W BEIXOA H3 COCTO-
SHUA OCTAHOEA BO3MOEH TOABKO ITO IOAYISHMH NPOIIECCOM CHFHAAA,
AAS TAKOTO OCTAHOBA UCHOABIYOTCH (VHELHA pause(), a cam crnocod
OCTEHOBA 3AYACTYH) HAAKKAKIT YOTAHOBKOHN TIponecca B nayzy. Bropoi
cnocod OCTAHABAHBACT BEIIOAHCHHE MPOICCCa 114 JAAAHHBIA MPOMEXKY -
TOK BpeMeHH. IIpoAOAIKeHHE BRINIOAHEHHMS NPOITECCE ROZMOKHO ARGO
IO HCTRISHUH 3TOTO OPOMEKYTKA, ARGO IIPH NOAYUCIIHH CHIHaAd. AAS
TAKOTO OCTANODa HCMoAB3yeTcH MyHKIEA sleep(}, a caM cnocob Loay-
UYHA HARBAHUKE ¢YCHITIAEHTE TPLIIECCcas.

QOyHKUMHA pause(} # sleep() MMCIOT CABAYIOIIHE TPOTOTHIIE:

#include <signal.h>
void pause (void) ;
int sleep{int sleep sec);

OyKyHA pause|) He BOIBPALAET H HE IPHHHMAET HUKAKHX Lapa-
MeTpoB. EAHHCIReHHOE ASHCTRHE, BEINOAHAeMOe VHKINHeH, — ocTa-
HOB BLIMOAHOHHA HPOLECCa AO IOAYYCHHA NPOLECCoM CHrHaAa. [Tocae
MOAYYEHHA CHTHAAQ B 3aBepuusxns 00pafOTIMKE YIIPDABACHNES MEpeAa-
2TCSI KOMAaHAS, CACAYVIOIEH 3a pause().

OryeRIAs sleep() MPHOCTAHABAHEAET BRIIGAHEHHE TDOTECCA HA [TPO-
MERYTOR, RPEMeHH, IPOACAKHTEABHOCTE KOTOPOre B CeKVHAAX paBHa
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3HAYEHHIO IapaMeTpa sleep_sec. Ecan BO BpeMaA OCraHOBa NpolLecca
HM TMOAYYIEeH CHIHaA, TO CpYHKU;PIi{ BOIBpALIGET 3HaYeHe, KOTOPRDE PDAdB-
HO SHCAY [[EABIX CeKYHA, OCTABIIMXCA AD HCTEUSHHA 33AAHHOTO [IpoMe-
KYTEA BpEeMeHH, Hanpmmep, 8CAH AQ HCTEYEHHA [TDOMEXYTKA BpeMeHH
OCTaAOCE 3,8 ¢, TO YHKIMA BePHET 5,

Ecau TPESYETCH 334AABATH HHTEPEAA BDEMEHH BoAee TOTHO, MOMKHOD
BOCIIOAL3ORATRECA QYHEOHEH usleep():

#include <signal.a>
void usleep (long sleep_usec);

Oyurnua usleep() orardaerca oT yHKUHY sleep() eAMHHUeN HaMe-
PEHHBS BpeMeHH — r1apaMeTp sleep_usec 3apaeT BpeMs B MHEPOCEKyH-
Aax. B otauvue ot yvekiu# sleepl] dyaxnHs usleep() He BO3BPAmAeT
3HAYEHHS PPeMeHEH, OCTARIIATOCA AD HCTEUEHUA HHTEDEAA], 8CAH IIPO-
[JeCC [IOAYYHMA CHTHAA Be BpeMA PadoTel GyHKLUHH usleep().

10.3.5. YnpaBnenune 06paboTynkamu curHanos

[locae TOAYISHMSA MPOLECCOM CHTHAAA COOTBETCTEYIOINAS 3TOMY
curHany cTpoka TabaMIe 0GpaloTYMKOB CHTHAAOR yaaadercdA. Ecam
oGpaboTIHK CHrHaAa He OYAET BACCTAHOBASH IIOCA€ MOAYYEHHH IIPO-
ECCOM CHTHAAQ, 110 MOAVYEHHH TOrO JKe CHrHaAa OyaeT pbI3BaH odpa-
GoT4uK 10 YMOAMBHWIO. AAT BOCCTAHOBAEHHMA oB5paboTydEKa CHPHaAd
OBLIMHO IOMEeIIANT BE30B (PYHKIWH signal() HeNoCPeACTBEHHO B TRAD
dyurunu-086paboTyka cHrHaAa, HanpuMep, caeayiollias OporpaMMa
BE[BOAWT CTROKY «CHUrgaa [MOAYHEHY [IDH KaFAOM MOAYYEHHHW CHTHaAA
SICINT, HaxX0AICE IPH 3TOM NOCTOSHHC B OKHAAHME MOAYICIIHAT CHI-
HaAA:

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

void handler {int sig_no}

{

sic¢nal (sig ne, &handler);
printf("Signal caughzin"}:
h

int maia ()

4

signal ( SIGINT, shandler);
while{l)

{
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printf("Waiting for signal.,..\n");
pausel);

13
1l

revarn O;
}

an 3dlIyCKe STOH nporpamMMhbl (HOApﬂSy‘MEBEIETCH, YTO &€ HCIIOARA-
eMH# (hatia — signald B TEKYIEM KATAACTE) M3 CASAYIOUIETO 3aAAH U

#!/bin/bash
./signall &
pid=§!

sleep 1

kill —-SIGIHT $Spid
sleep 1

kill -SIGINT $pid
sleep 1

kill -SIGTERM $pid

H4 3Kpan 5YAET BEIBEACHO!

Waiting for signal...

Signal caught

Waiting Zcr signal...

Signa. caught

Waiting for signal...

./signal3.sh;: line 10: 1044 Terminated

AaxHag DporpaMMa ycrarrapausaeT o6paldoTyHK curitara SIGENT —
thywkium handler(), a zarem RXCANT B CRCROHEUHBIN [[HKA, B KOTOPOM
IIPAOCTAHABAYBRCT CROC BBIIIOCAHCHNE AD OOAYMCIIHA CHTHAMAA, O 4BEM
BRIBOANT CU(TTBE'I'CTHYI-O]J.IEE COOGLU,EHHQ. Io llOAy‘IEHHH CHTHaA A
VIpaBAeHHe mepejpaetcd GyvHKHHE handler(}, KoTopas BOCCTAHABAH-
BaeT oGpaboTYMRK CHIHaAA ¥ BBIBOAHT CcOOOIIeHHe, HHDODMHUDPYIOLIee
MOABIOBATEAR O MOAYISHHH CHTHAAA. ITOCA® 3TOrC YIIPARABHHE II€DEAA-
CTCST Ha KOMAHAY, CAEAVIONIYIO 34 pause(), T. . HAYHHaeTCA CACAYIOIAs
HWTEDAITHA GRCROHSIHOTO ITHUREAL.

QOB6padoTink HeOGA3ATEABHO AOANKCII BOCCTAIABAHRATE TAOAWITY
oGpaloTuyHKos rak, wToBBl CABAVIOILIMY curHas fGina oGpadoTaH TeM xe
ob6pafoTunkoM. BoccTaHoBACHHE 00PaABOTYHKOE MOXHO HCMOAL30BATE
H B CAYYasdX, ROTAQ peaKlHd IPONeccd Ha CHIHAAR AOAMHA MEHSTRCH
¢ TeYEHHEM BPEMEHH,

HanpuMep, creayiollias MporpaMma BRBOAHT OYKBY A MPH NoAyde-
HUUW HEUETHOTC NO ety curdara SIGINT (nepeoro, TpeThero 1 T.A,)
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¥ Gykey B IpH DOAVYCIIHE YeTIIOTO IO CHeTy cHrHara SIGINT (sTopore,
geTEepTaro 1. A). Aoerdraered 3ToT 3hekT 1oCAeAOBATEABHOH cMe-
HOH oGpadoTunkos curdara SIGINT:

¢include <signal.h>
#irclude «stdig, h>

void handlerl! (int sig_no};
void handlerz (int sig no};

void handlerl (int sig no)

{

signal(sig no, &handler2};
printf {"A\n") ;

}

veld handler? (int =ig_no)

{

signal (sig na, &handlerl);
printf ("3\n");

}

int main ()

{

5ignal (SIGINT, shandlerl);
while (1}

pause(};

return 0;

'

MNpH BELTOAHEHHH 3TOY TPOTPAMMBI U3 CAGAYIOUEETD 3aAAHHA (IOA-
paayMeBdeTed, YTO HMA HCHoAHAeMOrO dailaa nporpaMMel — signald):
!l /Bin/bash
/ak
pid=s$!
s_eep 1
kill =3IGINT Spid
sleap 1
x11l -SIGINT Spid
s.eep 1
kill -3IGINT spid
s.eep 1l
kill —3TGTNT $pid
sleep 1
kill -SIGTERM $pid
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Ha 2Kpan 6YAET BHIBEACHO!

i
B
A
R
.fsignald.sh: line 14: 2452 Terminated

PaccmaTpHBaeMbie paHee BPeMeHHER OrpaHHYEeHWA MeXaHu3Ma
CHTTIAAQB — BLI30B 0OpaloTYHUKA M0 YMOAYAIIHEQ TIPH NOAYISHHAR CHT-
HaAd AD VCIAHOBKH IIDAB3URATRABCKOIG 0Opafioruvka — pARACTEYHT
He TOARKO BO EpeMs BRUIICAIICHHA OCHOBHLIX WYHKHHH NPOrPaMME,
HO H BO BpeMd BEINOAHEHH hyHKUHH-06paloTYHKOS,

Taxr, ecAd BOCCTAHABAHBATE: 08pDABOTUMK CHIHAAA HepBO KomaH-
Ao obpaltoTdyHKa (KaK 3TO AEAAAOCDH BO BCEX IPEABIAVIIHX IPHMEDAX),
NpH IOAYYEHHU CHIHAAA B MOMEHT BBIIOAHEHHA AIOODH CAEAVIOILIEH
KOMaHAH 00padoTYHKa BLINOAHCHHC 06padoTinra OyaCT NpepEBaHo.
IToCKOoARKY Ha MUMEHT [IOAYISHHA CHI'HaAd OOpalioTIMK yXKe BOCCTd-
HOBA€H, TO OH OYAQT 3ANYILCH 3AHOBO, ECAM DO BPEMS ¢TO BLIOANICHHS
He OyAeT IMOAVYEHU HOBOLO CHTHAAQ, VIIPABACHHE BEpHELreH U(paTHO
B Ty K€ CaMyI0 PYHEIHI0-00pafoTIHE.

Taxoe NoBEeACHHE B 4€M-TO CXOAHO € PEKYPCHBHEIM BbI3OBOM QiyHK-
LMif, IpH 3TOM CAYGMHA TaKOH «peKypCU» OYAST PABHA YHCAY CHIHA-
AOE, IOAYUEHHHX BC EDEMd BEBITICAHEHHA obpaboTIMKOE. B auTeparype
HHOTAZ BCTPEYASTCH TEPMHAH « DEKYPCHBHRIE BH30B 00paboTinka». Ta-
KO€ Ha3BdHHEe He COBCEM KODPeRTHO, IOCKOABKY He HMEeT IIDAKTHYe-
CEH ITpgero ofmnere ¢ oduYHCH peKypcuelt,

HeckoabRn WHOS MUREAEHNE OyAeT ¥ IPOIecCd, 8CAW BOCCTAHAR-
AMBATE 08padoTauE, moMCIIas BLI30B GYHKIHY signall} B NoCAeAHIONN
CTpoKy cOpabotuuka. Takum 06PAIcM MOKHO USHABHTECH OT LOBTOP-
HBEIX BEIA0ROB 08paGoTIHRA, HO €CAH NPONEce HOAYUHT CHTHAA AD MO-
MEHTA BOCCTAHOBASHHA ero oOpadorunra, OyaeT BRI3BaH OGpadoTuHK
N0 YMOAYAHHEY, KOTOPEIF MOYKEeT H BOBCEe 33BRDLIHTE BRIIOAHEHHE NpOo-
mecca.

Aas Toro 9TOGH HA0eKATh OMUCAHHRIX BEIIE TTPODAEM, MOXKHQ BOC-
NOABIOBATRCST OAIIHM M3 TPCX BAPHAHTOD:

1) yMEHBIIWTE OFEEM M CAOKHOCTE IPOIPAMMHOIO KOAQ 0Opalor-
YHEA CHTHAAA, COKPATUB TEM CaMBIM BPEMS €10 BRITTOAHCHHS, & 3HAYHT,
H BEPOATHOCTE MOAYYSHHA CHArHAAA BO BPCMSA BRIIOMICHHA 00paboT-
YMKQ;

2) OTAOKHTE NPHHATHe pemieHns o crnocofe oOpadoTie W HITIOPH-
POBATh CHTH@A MPH IOMCINM KOHCTAHTBEl MTHOPHPOBAaHHS CHIHAADE
SIG_IGN.
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Kowcrapra SIG__[GN noapcTasAfeTod B KaveCTEE LiapaMeTpa (JyHK-
uuk signal(] eMecTo appeca QYHKEMH-00patoTIHKa, [loche YCTAHOBEHR
UIHOPMPORIHEA CHIHAAA AAS HMX He BEISHIBA€TCH HMKAKOW 0OpafoT-
49X — HH NOABIOBATEALCKHI, HH 0OpaGOTIHK MO YMOAYAHHE). Takum
06pazoM, MOXHO YCT@HOBHTE PEIXHM UTMOPHPOBAIHA CHIHAAG B HAYA-
Ae PyHERUB-00patoTIHKE, Ae30TaCHE ceds NPH FTOM OT 1OBTOPHRIX
BLI30BOB H OT BEI30Ba 00paloTuuKA N0 YMOAUAHHK), 8 BOCCTAHOBHTR 06-
paborylKk B KoHUE Gy HKUMH.

THUNM4HLIE 0BpadOTINK GYAST ERITASASTE B 3TOM CAYYAe TAK:

void handler (int si¢_no)
{
signal( sig no, 515 _ICN};

signal ({ sig no, &handler);
)

3) BOCTIOAB20BATLCA CHTHAABHOH MdUKOH.

10.3.6. CurHanbHble MACKW

CHIHAABHHEA MACKA NPOLECCE ONPeAEArerT, KaKHe CHIHAMD, MToAYYa-
AMEIE NPOLECCUM, HTHOPHPYIOTCH U He obpadaTersanrrca. Tlpy coapa-
HHA OPOLECT IIACACAYCT CHPHAABHYIY MACKy CBOET0O POAHTEAL OAHAKD
H XOAE JKUAHEHHHU #KAS TPOLEeCca CHTHAABHAA MacKa Make'r OLITh
H3MEHeHA.

AAA YOIAHOBKH MAM CYHTHBAHHA COCTOIHHA CHITHAABHOH MackH He-
HOAB3YeTCa (hYHKIIMA sigprocmask():

Finclude <signal.h>
int sigprosmask (int cmd, const sigset t *new mask,
sigset b *cld mask);

[NapameTrp cmd 3aaaeT AeACTEHE, BHNOAHACMOE Hah MAaCKOM, H MO-

MeT IPHHUMATh CASAYIOIIHE 3HAYeHHA!

m 5IG_SETMASK — 3aMeHseT CHTHAABHYIC MACKY TIpOllecca HA 3Ha-
YeHHEe MACKH, MePeAaBACMON B KAYCCTRE MAPAMCTRA NeW_Mask;

s SIG_BLOCK — a06aBasiey B MACKY NPOIECCE CUTHAARIL, KOTOfBE
YKa33HE] B MACKe, IePeAdRABMON R KAUeCTBe NdpaMeTpa new__mask.
AoOaBACHHBIE CHIHAAR HAYHHAIOT HTHOPHMPOBATLCS IROLCCCOM;

8 SIG_UNBLOCK — yA8A9€T 13 MACKH TTPOLECCa CHTHAARL, KDTOPLIE
YKadaHe B MacKe, NCPCcAABAEMOli B KaUcCTES DAPaMOTRa new__inask.
YaareHHKIe CHTHAAL D0ARE He HTHOPHPYHYTCA IIPOLeCCoM.
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Ecau 1ipH H3VMEHEHWH IHEYEHUHA CUTHAABHOH MaCKI HeOOXOANMI CO-
XPAHHTh €¢ CTApOe JHAYCHHAS, TC EPeMeHIIas, B KOTOPOH COXPaHACTCA
ATC AHAYEHHP, [[EPEAAETCH 110} CChIAKE Kak napaMerp old_mask. Ecan
COXPAHEeHHA CTAPOro 2HATeHHA He TpefyeTca, TO B KaYecTBe 3HAIeHHA
aroro napametpa nepeaaerca NULL, Ecam TpebyeTcs COXpPaHHMTE 3Ha-
YeHHEe CHIHAANEHOW MACKH NPOoLeCcca B TePeMeHHOH, IepepaBacMol Fak
old_mask, He H3MCHSAA ero, To B KaYecTBe 3HAUCHHMS IIapaMeTpa New_
mazk nepeaaerca NUILL,

Ans (POPMMPOBANIHMA TICPeMEHIILIX THHA sigsct t, CIpeaAeAdIonux
MACKY HPOMECCd, CAYRaT Thd (DYHRDUH — sigemplysel(), sigaddsel()
u sigdelset().

#include <signal.h>

int sigemptyset{ sigset t *sigmask );

int sigaddset( sigset_t *sigmask, const in.
sicgnal mam );

int sigdelset( sigset_< *sigmask, const int
signa’ num );

QVHRINA sigemptyset() ouniiaer Bee 3aCAOKHpPOBAHHEIE CHTHA-
AR B [I2PeMeHHOHW, epepaBAeMOM Kak IapaMerp sigmask. OyHKIMA
sigaddsct(} A0BaBASCT CHTHAA ¢ HOMePOM signal__num B ciMcok 3adao-
FMPDORAHHEBEIY CHIHAAR MACKH, KOTODRGA 3dAAHa ﬂEpHMEHHOf{, nmepeAdH-
HON FaK napaMeTp sigmask. @yuxuis sigdelset() BeimoausicT oGpartiee
AEI:iCTBHe — YAZAAET B3 CLLUCKA BﬂGA()KMp(')HHHHhLX CHI'HAAOR B MaCKe
sigmask cHraaa ¢ HoMepoM signal_num, B cayuae YCOEUIHOIC BREIIOA-
HEHHA BCe 3TH QYHKUHHA Bo3gpamalT O, B caydae HeycnewHoro (Ha-
IpHMeD, IIPA HeBEpHOM YKA24ATeA€ HA sigmask HAY HepepHOM HOMepe
cHrEansa signal num) so3spawaror -1,

np(JH;\}\IOCTpHPYEM HCTIOABIOBROHHR CHTHAAKHRINX MACOK Ha CABAY-
wmeM apaMepe. [ponece oxppact curiaisa SIGINT, ne ero noayge-
HHH Sanknpyer o0palorky HOBBIX CHIHAAOR 31010 THIIG, REIBOAMT CO-
obIeHre «TafiMep 3anyieH», FKALT 5 ¢, BLIBOAUT coobimenuc «TajiMop
QCTAHOBAEH?, BOCCTaHaABAMBaet o0paboruuk curHasa SIGINT, paztan-
rEpyer erg ubipaborky M BHOBE HAUMHABT OMHAATE IPUXOARL CHIHEAL.
Ecau curran SIGINT npuaer Bo BpeMsa 5-CCKYHAHOH maysnl, oH GyacT
MTPOHTrHORH DO BAH. BJ\OK}IDDBKG IIPHHATOM CHI'HAAG IOABOAHET B AnH-
HOM CAy1ae HiDesKaTh OBTOPHOTO BHIZ0BA 00paboTiHKa EAH BH20BA
o6padoTYHMKa 0 YMOAYAHHIO;

#inzlude <signal.h=>
$#include <slLdic.h>»

sigset_t sigmask;
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void handler (int sig_ne)

{

sigemptyset (&sigmask )

sigaddset (&sigmask, sig no );
sigprocmask(8IG_BLOCK, ssigmask, NJULL);

printf ("Timer started\n"};
sleep(5):;
printf{"Timer stopped\n");

signal{ sig_no, &handler };
sigprocmask (5IG_UNBLOCK, &sigmask, NULL);
}

int main {}

{ .

signal { STGINT, &handler );
while (1}

{

pause () ;

}

H

TMpH 2anycke TPOrpaMMEr (HMA @€ HCTIOAHAeMOoTo daitaa — signala)
M3 CABAYHILETO 3aA3HUA:

$#!/bin/bash

./8ignald &

pid=5!
fori1inl2345¢6; do
sleep 1

kill ~SIGINT $pid
done

kill -SIGTERM S$pid

i1a IKpaH OYALT BRIBEABHA!

Timer started
Timer stopped
Timer started
./signal5.sh: line 11: 1276 Terminacted

Bpemsa BRIDCAHEHUS GVHEIEEA sigemptyset{) u sigaddset{) B naga-
Ae oBpaboTyMra AOCTATOMHC Maad., OAHAKO eCAl CYIISCTRYCT BCPOAT-
HOCTE OIPUXUAH CHTHAAY BC BREM3 BRITOAHEHU A 31X (1YHKIHE, MOXHO
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YCTaHOBKA CHAaTHe
Janmyck obpaforTnka MACKH CHTHAAA MACKH CHTHAAA

I main() & pause handler() main() B pause

Bpeva

SIGINT SIGINT
(HrHOPHUPYETCR)

Puc. 10.3. BenonHeHnB NPoUBGCa NPUW YCTEHOBNEHHOM CUIHAMBHOA Macke

nepeMeCTHTEL BRI3OE 3THX (PYHKIHA B HavaAo PyYHKIIHE main(} 1 3apa-
Hee chOPMHPOBATE HYKHOB 3Ha@UPHHE MACKH, GACKUDYIOlIe#l CHrHaA
SIGINT npu noMolnn se13cea sigaddset(&sigmask, SIGINT]. [Tpu aTom
IPHAETCH HOXKEPTBOBATE YHHBEPCAABHOCTRH), MOCKOAEBKY HOMED CHI-
HaAa 6YAST 31aAABATLCS ABHO, 4 He Yepes DapaMeTp o6padoTTHKa.

Ecan n306pa31—rrb X0OA BREITIOAHEHUS NpolUeccd Ha AHHHW EpEMEHH,
TG MOKHO TOAYYHTBR KAPTHHY, H3o0paskeHHYIo Ha pHe. 10.3 {rTopoi
curaan SIGINT urgopupyeTcs).

10.3.7. Tanmep

Brce paccMOTpeHHEIe RHINE NpHMEpH NPOrpaMM, OCHOBAHHEIX
Ha HCMOAB2OBAHWH CHMHAACGH, HMCIOT OAMH OGUIHE HEAOCTATOK — IOA-
HOe BpeMH MX BEIIOAHGHHA HEAMKOM 33BHCHT OT RHETHER Cpeabl. 3a-
BePIIHTE BRIUTOAHEHHE 3THX HPOTPaMM MOCYT AHOO APYTHE IPOLECCHE,
nocaas cHrHaA SICKILL uas SIGINT, AUGo [T0ARIDRETEAR, HAKABITHI
[Ctrl+]. Ecan Takol npouecc GyAeT BHIOAHSTLCE B QOIIOBOM DEXU-
Mc, 0e3 YYaCTHS NOoAR3UBATEAd, TO 3aBeplleHue npolecta HyAeT Sasu-
CETh TOARKO OT ADYTHR Mpoteccos. {4M Ipoece, HaX0AICE B COCToA-
HHUH OKHMAAHKA, 11T MORCT 3aBOPIUHTE CBOE BHIIOAHEHHE,

And peteHns Froi upohaemil B UNIX onpepeaeH CHCTEMHBIE BH-
3oe alarm():

#include <signal.h>
unsignec int alarm{unsigned int time_interval);

TTocae BRzoRa VHRITHH alarm () 0o UCTeTTeHWH HHTEPBAAA BpeMeHH
time_interval, 3aAaHHOTO B CERYHAAX, APO momaeT crHaa SIGALRM
Oponeccey, Bh3BaRINeny Fry (DVHEITU),

Ecan BuI3BaTE PYTIKUHIO alarm() A0 HCTOUEHIA HIITEPBAAA BPeMEHY,
3AAAHHOCO MPEARIAVLUMM BRIZOBOM {PYHKTWH, TO (IVARKOHA YCTAHOBUT
HOEBLIH HHTEPBAA, 3apAHHEI [IapaMeTPOoM time__interval, w pepuer uic-
Al CEKYHA, OCTABINHIECA A0 HCTedeHHA (:Tapom HHTEeDEAAG. Eoear 3aHaue-
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Hue napaMerpa time_interval mpy 3ToM OyAeT PaBHO HYAID, TQ IIOCBIAKS
CcUrHasa 6yAeT ocTMEHEHA.

OyHENEA alarm() MoXeT ORITE HCIIOAB3OBAHA AAA KOPPeKTHOMO 3a-
BepUICHHS NPOLecea N0 HCTEYLHNH 34A8HHOTO IPOMEXYTKA BDeMeHH.
AASL 3TOTO AOCTATOMHO OLpeAeAdTE oOpaboTamk cmrHasa SIGALRM,
33BePLUAKILNHA BHIIOAHEHME NPONEecca, ¥ BHI3RATE HVHKIMIO alarm()
B HAYAAE BRINOAHEHHA NporpaMMul, [IpHMep DPOrpaMMbl, MCIOABIY-
el GYHKUMIO alatm() AAf CBOETG 2aBepIleHHA Yepes 20 ¢ nocae 3a-
nyCKd, TPUEEASH HIXKe:

#include «stdic.h>
$#include <signal .h>

void ndlrdiarm{int sig no)

{

printf{"Execution terminatingin");
exit(0);

'

veld hdlvInt {int sig no)

{

signal { sig no, &¢hdlrInt );

printf ("5ignal %d caught\n", sig_nol:
}

irt main()

{

signal { SIGINT, &hdlrlInt);
signal { SIGALRM, &hdlrzAlarm);
printf{"Timer startedin™);
Alarm{20);

while (1)

{

prirntf {("Waiting...\n"};
pause{):

}

return 0;

¥

[Tpu 3aT¥CKE NparpavMnl (C HMeHeM HCnoAHgeMors gaiiia signal6)
H3 33A3TTH:

#!/bin/pash
Jfa k&
pid=%1
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foriinl1 23256 ; do

sleep 1
kill -SIGINT $pid
done

wait Spid

Ha 3KpaH GyAeT BLIDCARTIC!
Timer staxted
Waiting...

Signal 2 caught
Waiting...

Sigral 2 caught
Waiting...

Signal 2 caught
Wailing...

Signal 2 caugnat
Keiting.. .

Signal 2 caught
Waiting...

Signal 2 caught
Waiting.,..
bExeculion terminating

10.3.8. NoTtepu curvanon

PaccMaTpuBasMele d AAHHOM PA3ACGAC CHTHAALI ITOAYYHAH HA3BAHHE
«HeHAASKHEIE CHFHAARI®, [TpHYHKONH TAKOro HA3BAHHWA TICCAYKHAD TO,
UTG AAFL HTHX CHTHAAOB He TFapaHTHPYIOTCA MX AOCTABRa AQ pouecca-
noAy4arteas 1 ux obpaforka nponeccoM. OCHOBHaA NpHYHEA ITOTO 3a-
KAKIAeTCH B TOM, YTO NMOCAS TIPHXO0AA CHTHAAd COPACEIBASTCA aapec
PYHKUEH-05padoTYHKa B COOTBETCTEYIOMEH CcTpoKe TabauIkl oGpabor-
YHKOB, 4 TAKKE B TOM, YTC TIPH OAHOBDEMEHHOM NMPHXOAS HECKOARKHX
OAHHAKOBEIX CHIHAAOB npouece 06pabaTHBAeT TOABKO OAMH H3 HUX, UTo-
6nl pa3ofpaThid B NIPHUMHAK FTOTO, PACCMOTPUM GoAee TOAPOOHO CTPYK-
TYRY TadAMIE 00paboTUHROE CHIHAACE ¥ AOCTABKY CHTHAAA B IIPOLISCC.

Tabarna 06paboTYHKOR CHTHAAOR — afliCTPaKTHAR CTRPYKTYPA, KOTD-
pas peaanzoeaHa B UNIX-cHcTeMax B BHAE ABYX OTACABHEIX MACCHBOQB:
MAaCCHBA CHTHAABHLIX (DAATOE H MACCHBA CIeUNMMXAUHE oOpatoTRe
curHaaos (puc. 10.4) (5].

MacCHB CHTHAAEHEIX (DAArOB XPAIMTCA B COOTRCTCIBYIOLICH npo-
Heccy cTpoKe TaSAME! LIPOLECCOs, MACCUB clienupukauni ofipabior-
KM CHTFAAOR — B TaK HazEBaeMOH U-06AacTH Ipoueccd, KOTOpasi co-
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IMponece S ;Km'-
. - : 'inpaj.;ecca _

TaSA¥a IpOII&CcCoB

TISNDIS
SASNOIs

Maccus cnerpditkarpit
0OpalbUTKH CHIHAAOR

Puc. 10.4. Crpyrkrypa rabnuus 0BpaboTYikos CUrHanos

ACDEHT (hOPMUDVOMEIC H HCMIOAL3YEMEIC BO BpeMsa paboTLl pollecca
AdHHNE, KaXAhd CHEHAABHEI (bAQT COOTBETCTBYET CHIHAAY OAHOIG
THIIA. KOoraa npoueccy NOoCHAAETCA CHTHAA, SAPC YCTAaHABRAHBALT COOT-
BETCTHY LMY (IAaT B ero CTpoKe TaGAHIE IPOIECCOs,

Ecan nponecc-noAyuaTeAR HAXCAMTCH B COCTOAHHE OORIAAHNA, SAPO
1EPEBOANT IIPOLECC B AKTHBHOC COCTOAHHE H CTABHT C€TQ B UICPEAR
(MHHAQHLIMY BRUIOAHEHKH Npolueccos. Euan npouece-noayvyaresb ak-
THESH, SAPO CIHTHBAET JHAUEHHE SAeMEHTa MACCHBA coelH(pHKaLHH
0BpaboTKH CHrHaAd, KOTOPHH COOTBCTCTBYOT YVCTAHOBAGHHOMY CHT-
HAARHOMY Aary. ECAM 3AEMBHT MaCCWBA COAS[HYEHT HYABROE 3HAYe-
HUEC, NPONECC BEIIOAHMT 00pafoTydK mo yMoAYanHio. EchM dacMenT
MACEHBA COABDRIT SARHUIY, CHIHAA OVALT LPOHIHOPHPORAH. Aboe
APYTOQ sIIadeHUC JASMCIITA MAaCCHBA HCTIOALIVETCHA B KaUeCTBE appeca
(pyHELUN-00paboTiUKa CUrHaAd. B mocaepHeM cayyae SaApo MepeAaeT
yIpagieHHE BHYTPH IPOLeCCa-NoAYIATeAS (PYHKUHH-00DABOTIHKY.

Tepep nepeaadeil yIpaBAeHHA QPyHKIHH-00pA0OTYHKY gapo cOpa-
CHLIBAET CHTHAABHLIH (PAAT K 3aMHCHIBAET HYAER(E 3HAYeHUe B COOTBET-
CTBYIOLHE JAeMEHT MACCHDBa cnerhiKawi 06paboTIRKOD CHITIANOE.
TakHmM OBpAasOM, eCAM TUCABANRATEARHI MOCKLAAKYICH HECKOARKO OAF-
HAKOBLIX CHTHAAOB, 33ApAHHAA NOAB3OBaTereM (PYHKLIUA-0OpAbOTYHK
(iyAeT BhI3BaHAa TOABKO AAH IE€PBOTO CHTHAAA, AAA OCTAALHEIX BYAET BHI-
1BaH oGpatOTUHE MO YMOATAHHID,

Kak yXe yIIOMHHAAOCE PaHee, AT Toro aTobnl KoppekTao obpaba-
THBATL BCE MOCTVIAIHIWE MOCACAOBATEABLHO CHCHAAM, HEODXOAMMO
BOCCTAHABAMBATE appec QvHKNMH-00PAtOTYHEA B COOTBETCTRYIONIEM
JAEMEHTE MACCHRAE CTICTHMHKANAT 0GpaboTRM.
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PeakliHa HA CHI'HAAR [TacAeAUBATRARHOCTR

B [IAAHTEE e MOMEHTL AEF[C[‘B Wi MaCAR TIOAY IEHMAS
BpeMeH OeEPBOIY CHIHAAA
Cureaa HopMaishaa paGora IpOrpamMMul

Chpnec vaccHBOB

Brraoe odpafioranka

CHriaa CHIHAA T
—_ obpadaThIBaETCA BrnoaHeHEe 00paSOTUHEA
00 YMOATAHHED 1
Curnas = E;T;aan_g_ﬂ;w_x_ - Bocctanosaenue o0paGoTurKa
CurHaa
Crraan ofpafaTLBaeTca
MOABIOBATEARC UM
ofpaboTTHRaN Bpemns

Pue. 10.5. Pearyna Ha curHan npu erc nocTynieHdu & paanmyHed MOMEHTGI
BpEMENL

OAHAKO 3T0 HE AQCT FApaHTHH Tor'a, 4ro Ipomece obpafoTaer noe
curHAARL. [TpH ToAyTeHHH CHTHAAS B HHTRPBAA BPEMEeHH ¢ MOMEHTA BRI
30Bd QYHKUHKM-00paboTYHKA A0 MOMEHTA BOCCTAHCBACHH €€ aapeca
B MaccHRe cneyudHKkagnid oOpaBoTKH (3TOT WHTeDPBAA HMeaT HeGoAb-
1IOY10, HO HCHYACBYIO AAWMTCABIIOCTE| NMpouece GYACT BHITIOAHATE 00pa-
HOYYNK IO YMOAYAHAKY,

Ecap npolecc TOAYIHT CHTHAA BO BpPCMA BOCCTAHOBACITHA aApCCa
B MaccHBe cnelnnkanii 00padoTiu (NpuLlecC BOCTTAHOBARHHA TAK-
JKe 3aHHMaeT HeDOABLIOe BpeMd), TG RO3UKHET CUTVALHS IMOHOK —
HEU3BECTHC, KakoH H3 ofpaborurror OyAeT BHISBAH: 00padoTyHK
N0 YMOAYAHHIO HAH BOCCTEHOBABHHBIH TOALROBATRABCKHI 0OPAfoTUHE
(pac. 10.5).

Bue 9T 0cobeRHOCTH AOAXKHK YUUTBIBATRCA LM Daspaborke npH-
AOXKEeHHH, TPHHHAMAIILAYX CUTHAALL, TIQCAGHHES Yeped QUCHE MAARIS
NPOMEAXYTKH BpeMeHH. AAn TOTO wrofink yCTRAHHTE DACCMUTPEHHHLE
G 3TOM DA3ALAC HEAOCTATEH HEHAASKHEIX CUTHAAOE, B UNIX-cHCTeMax
UOSBHACA MEXaHH3M HAACKHBIX CHTHAACE, MAPAHTUPYIONIHX ACCTaBKY
n 06paboTKy CHPHAACH HPOLeCCaMH-TIOAY udTeAdMIL PaccvorpeHue sro-
ro MEXaHH3MA BEHIXOANT 34 DAMKH ASHHOIO y9eOHHEKA BEHAY OTpAHHYeH-
HOCTH €0 00beMa, 03HAKOMHTBCA © HUM MOJKIIO B KHHrax [5] u [16].

10.3.9. CvHxpoHuzauwns npoueccos

Aas TOFO YTODRI HA6eKATE NPodACM ¢ MOTePAMH CHMIAACB, TIPUYH-
HBL KOTOPBIX DhiAH PACCMOTPEHERl B LIPEARIAYIIEM MOADAZABAY, HYAHO
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OpPTAHWUIOBEIBATE OOMEH CHTHAAAMH MEXAY TPONECCaME TAKAM ofipa-
30M, YTOGLI MPOICCC-TICPEAATYHK TOCLIAAA OUEPEAHOH CHITIAA He pa-
HEeE, YeM [IPOIerc-IIoAYdaTeAs OYAEY B COCTOAHWH ero KOppexTHo 06-
padoTare.

OaAWH U3 BOAMOXKHHX CHoCoC0B DEaAd3aliHH TakOro IOAXCAA COCTO-
HT B TOM, ©TQ OPOecC-NePEAdTUHK IIOCKAGST CHIHAAR! Yepe3 NpomMe-
JKYTEH BPEMEHH, 3aBeA0MO GoALIIE TPeSYEMEIX MPOIECCY-TIOAVIATEAI)
AAx 0OpaboTKHd MPeARAYILEro CHrHaad H BOCCTAHOBACH!s 0OpatoT-
yuKa. Hampumep, caeayiolllaf IOporpaMMa MHHIWHDYET ABa NpoLec-
€a — POAHTEARCKHH, NOPOMAZEMEIH IPK €¢ 3aIyCKe, M AOYepHHIH, mo-
posxaaeMblit 2anyckoM {ork(}. AodepHHi npunece BeICTYTIAET B POAM
NepeAATIMEA M IOCLIASET POAHTCALCKOMY Hmponeccy cHruaa SIGINT
10 pas ¢ nETepBAANM MEXAY HOCKIAKAME B OAHY CeXYHAY. [ToayuaTeAn
{(POAMTEAECKHA NPONEce) B OTBET HA MOAYYSHHe CHTHAAA BEHIBOAUT 00-
uLee YHCAC IOAYYEHHEIX UM cHTHAAOE SIGINT. IlocAe NOCKIAKH CeDPHH
#3 10 curhaaor SIGINT nepepaTuMK NMOCHA&ET TOAYHATEAID CHTHAA
SIGTERM. 3apepluas Cro, a 3aTeM 3dBepIlacT CBOC BLIMOAHSHHE!

#incude <process.h> /* 3 Linux He Hy¥eH */
#include <sys/tvpes.h>

$include <signal.h>

4 nclude <stdic.h>

10t num;

vold handler {int sig_no)

{

signal (sig _no, &handler):
num++;

prirntf ("&d\n", num);

J

int rain{)

{

pid t pid;

int i;

num = {;

setvbuf (stdout, (chaxr*)NULL, IONBF,0);

switch (pid=fork())
[

case —1:
perror{"Fork error”};
exit(l):
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break;

case 0:

sleep(5); /* laex BpeMA pODMTEND IOCTABMTL * /
/* oBpatoTumMk */

for (1=0; i<1Q; i++)

1

kill{ getppid(}, SIGINT); /* Ilnem SIGINT */

sleep(l}; /* KOem rcToBHCCTH NpUEMHUKa */

1

kill( getpplid{), SIGLERM); /* 3apeplaaM npHUeMHHK */

exit (0); /* BaBepmaeM nepenaTuuk ¥/

break;

default:

signal { SIGINT, &handler};

while (1) pause({}:

_exit (0);
break:;

}

raturn 0;

}

B pezyarraTe BhUIOAHEHHSA 3rOH NPOrpAMME Ha 3xpaH (GyAeT BhlBe-
ASHa NMOCACAOBATEARHACTE wHCEeA oT 1 Ao 10, Fcan noCeIAaTE CHTHANBL
e mepepbiEa MeKAY NOCEIAKAMH (YOpap BbI3OB sleep{l)), TO BeposaT-
HOCTE [I0TePH CHTHAADB 3HATUTEABRHO YBEAWTHTCH, [IPHYEeM 3Td RepoaT-
HOCTE OVAST TeM BRIHIC, HOM GOABIIC CHCTCMA JAIPYKeHA BLITOAHECHH-
€M TIpOICCoB. l'[0'rep5{ CHTHAAOR K AdHHOM CA)"-!EIB 6YABT BEIPAXMATRCH
B TOM, 9T0 GYAYT BHRBCACHEL SHCAA HC OT 1 A0 10, A A0 MCHEIIETO YHACAS
(HanpHmep, A0 8).

QCHORHON HCAOCTATOK 3TOM NPOTPAMMEI 3AKAIOMASTCH B TOM, UTO
BpeMsi MEJKIIPOLECCHOTO B3AUMOACHCTREHA 04eHbL BEANMKO W AHAYHTEAL-
HY¥> T4aCTs BPEMEHH HPONEeCC-TICAYIATeAR MPOCTANEAST B OKHAAHHH
CHTHAAQ.

AAd YMEHEIeAUA BpeMeHH paboTh B YBEAMYCHHA KOAWYECTBA WH-
hopMaTIH, TIEPeAIBACMOA MPH OOMOILTH CATHAADE 33 SAHHUILY BpeMe-
HH, MOJKHO CHHXPOHHINPOBATE BLINOATICNHE MPHEMHHEKA 1 [ICPEAATYH-
Ka, OPraHu3oeas MEXAY HEMH AByHal'lpﬁBhEHHy}D ﬂep@}\,ﬂ‘ly CHATHAAOH.
TpH 3TOM NEPCAATYHK, KAK H paHblle, TOCLLAAET CHIIAAN TPHMEMINKY,
d [TPHEMHTK NOCRIAAET CHIHAARL-OTHEETHI, CHI‘HE:U\HZ]Hp}JH}I.II.HE O TOM, 4TO
NRPUEMHUK POTOB MOAYIHUTE H 00palGoTaTh CASAVIOWINE cUrHan. flempo-
HABOAHTEARHKE 38R RN KH IIPHA TAKON CXemMe BAaMOne HCTBHA CBOAAT-
€A K MHHHEMYMY.
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B caeayiomess 1IpaMepe npolece-epepaTIuR RAST 5 C NEepeA Hada-
ADM TepeAaud CUFHAAGE AAS TOTO, WTOOBl AAThH HROMECCY-NPHOMIIMEY
VCTAaHOBUTh 0GpaCoruMKH CUTHAACE (PeAAbHOE wpeMs, HeofxnauMoe
AAF YCTAHOBKH 0OpabOTUHKOB, MHOTO MAHBIIE ¥ HMEeT TIOPSACK MEHL-
I CAMHAL MHAAHCERYHA). AaAblCHIIIee BIaUMOASHCTBHE MEXRAY Hepe-
AATUMKOM H TIDHEMHHKOM ABYHAIIDABAEHH(E — MEPEAATUHK OOCHAIET
curraa SIGINT, npueMHHK oCpabaTLIBAST CHITIAA IPH NOMOLWM GIVHKLIHH
hdlrint{], roccTanasanBaeT OOpaBOTYWK M [I0CKIAAST TEPEASTIHRY CHIHAA-
oTBeT SIGALRM, ¢BEMASTEALCTRYIOIINE O FOTOBHCOCTH IPHCMITHKA!

#include <process.n> /* B Linux We Hv*¥eH */
#include <sys/types.h>

#include <signal.h:-

ftinclude <stdioc.h>

int num;

vold hdlrInt (int sig _no)

{.

signal {sig no, &hdlzInt);
num++;

printf ("%d\a", nium);

1

veld halrAlarm(int sig _no)
{
signal{sig_ne, &hdlradlarm);

t

int main{j
{

pid t pid;
int i;

setvbuf {stdout, {(char*)NULL, IONEF,0):

swiltch ( pid = fork() )

{

case -1:

perror ("Fork errcrin™);

_exit(l);

break;

case Q:

signal (5TGALRM, &hdlvAlarm);

sleep (S} /* Xoed MHMIMANHSAUME NPHeMHUKA */
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for (1i=0; 1i<10; i++)

{

kill {getppid (), SIGINT); /* lnem SIGINT */

pause{); /* Kneum SIGALRM */

}

kill (getppid{(), 2IGTERM); /* 3aBepumaey NPHEeMHUK * /

_exit{0); /* Basepuwaey nepejaruuk */

break;

defaull:

signal (SIGTNT, &hdlrInt);

while {1}

{

pause(}; /* Kpoem SIGIKT -/

kill {pid, SIGALEM); /* BepHviuck u3 hdlrInt */
/= 1 rimeM oTReT */

}

exit();
break:

}

return O

}

HMpHBeAeHHEIH OPHMCP HAMEpPCIIHO IICCKOALRO VIOPOMEeH. CAeAy-
aT oﬁpa'm'rf- BHHMdHHE HA TO, YTO i OPpHeEMHWK, H Hepeparidk Moty
DLITE DEIBCACHIE W3 COCTOAIINA Nay3H (B MOMEHT BEITOAHCHUS HDYHK-
M pause()) AKMIEM CUTHAADM, & He TOABKO CHrHasamH SIGALRM
H SIGINT. Ang GoAce KOPPEKTHON paGoOTH OCTAAbHELIE CUTHAALL AOATK-
Hhl MTHOPHPOBATECH TPH NOMOLIH AMOC CHPHAALHOH MacKH, AN00 KOH-
cTaHThl SIG_1GN.

R COOBLLIEHIA

MexXaHiM CHIHAAOE, DaCCMOTPEHHKE padee, yanbed AAA GpraHM-
JAUMH MCIKIIPOISCCHOre B3AaMMOALHCTBHA B CAYYadX, He TpelbyIiomux
ofiMeHa AQHHHEIMH MeXAY IpolleccamMd. HanpusMep, ¢HCHAABRD TIAOXO
NpHMEeHHMEL B CAYYATIX, KOTAd B3aHMOASHCTBYIOIHE ITpoleccEl oliMe-
HHUEBAKTCH TEKCTOBEIME AAHHEIMH.

OAHAKO CHTHAABL MOTYT IPHMEHSTECA M B FTOM CAyYde, HampUuMep,
RAFKABIH CHMBOA MOJKCT KOAHPOBATLCS OIPEACACHIOH TOCACAQOBATEAL-
BOCTBEK) CATHAAOR, HAYAAO W KOHEL NepeAddYd CHMEOAL TaKJXKe MOryr
0003HAYATECH CHTHARAAMH OINPEASACHHOrO THIA. TaKol criocod HeyAo-

196



OeH TeM, TITO AAS NMEPeAATH QAHOTO CHMBOAA TpedyeTcH MMepeaada A0-
CTATOMHO OOABIIOTO YMCAQ CHTHAAOE {AAf mepepavd OVKE AGTHHCKOTC
aAahaBUTA — OKOAG USTEIPEX, BKAIOTAA CHIHAAEL, 0003F4YAIIHE HAYa-
A0 H ROIICI, ICPEARYH CHMBOAAQ), @ 2T0 CBA3AHO ¢ nIoTcepelt mapopManin
B CAyUae HOTEpH CHlHaA0R. KpoMe TOT, Taket maerop, 0OMEeHA AaHHRMK
NPHMEHHM TOALKO TOTAR, ROTAA 053 OOGMeHHBAOIIMNCST AAHHEIME TIPO-
necca paGoTaT OAHOBpeMEeHHO,

Ang 00MeHa AGHHEIME MEXAY IIPONeCcCaMH [BO3MOMKHO, BHIIOAHSA-
IDUIMMHCE B paznoc spemMsa) B UNDX-cucteMax CyiiecTBYOT MeXaHH3M
COOEILEHHE.

PafoTta 2TOre MeXaHH3MAa HAIIOMMHAEST HCIIOAR3OBAHHE NOYTOBOTO
AIIUKA 0611ero AOCTYIIA, AIOAH MOTYT OIIYCKATh B TaKOH ALIHK [THCEMA,
VEAa3LIBas Ha ROHBEPTe WM aAPEeCaTa, a AAPECATH, NePHOAHTIECKH [TPO-
BepsA COASpPMMMOE MOYTOBOrO sSnlHKa, 3a0HpalT nIpeAHasHaAYeHHEe
UM COOBUIeHHA, YCTAHABAMBAA 3TO U0 UMaHH aapecara. [Ipu stom co-
XPaHAETCSA MOCACAOBATEALHOCTE MOMCICHHA MHECSM B AIMHK, B CAH 1e-
AOHERY APECUBAHO HECKOALKD MHCEM, 1O BHAYAAR UH OIPOYRTAeT Camoe
CTapoe, HOTOM NepefAeT K §0oace HOBRIM. KpOME pPazARACHUA {THCEM
10 aApecaM HOAMOMKHO TAKIKE DAZACACHHE MHCEM M0 PATHEIM ALTHKEM,
HATTPUMED OAMH ALIMK MOJKET HCIMOAB3OBATECH AASl YACTHOH TIeDeTUCKH
TOABKO ABYX YEAOBEK,

AHAAOTHYHO paGoOTaET MEeXaHM3M COCOGIIEHHH — OIepaloOHHaA
CHCTEMAa BRIABASRT CIEIAAABHYIO ODAACTE IAMATH, B KOTOPOH XPAHAT-
€ MOCASAOBATSABHOCTH CooBleHHE — TaK HasEIBAaeMEIe OYEepPeAl Co-
0fmeHHA, B KOTOPEIE IPOIISCCE MOTYT MOMEINATE CROW COOOMeHHd,
KaK B TIOYTOBHIE SIMIMKH, KakaAoe COOBIICIHC COCTOMT H3 THCAOBOTO
UASHTHIIHMKATODA 1 OAOKA AGHHRIX, HECYILErD nepepdsaemy o nathop-
MAHEK). [IOMOIeHIZE AAHHEIX B O9€PeAl M X MIBACUSHHE H3 OYCPCAH
waeTr no upuunuany FIFO {first in — first cut), 1.e. n3 odepeau nepssiM
H3BAEKAETCH caMpe cTapoe cooBlleHHe. OAHAKO TIOCKOABKY KaKAOe
coofieHHe B Q4epEAH HMeeT HACHTHOHKATOP, TO MOMRET H3BACKATHCA
H caMmoe crapoe co0BULeHHe C 3aARHHEIM HASHTHQHKATOPOM, KOTOPOe
CcoBCceM He 0043aTCALIIO GYAST CAMBIM CTAPLIM COOOILISITHCM CPEAH BCEX
coolieHui ouepean (pue. 10.6),

Tarum 0Opa3oM, OIISPALMCILIIAN CHCTEMA FAPAITHRPYST COXPATIIIOCTE
coofIeHH U BO3MOMKHOCTE HX 00pafoTKH B MOPAAKE MOCTYILAGHUH
B O'lePEAbL, CAHAKO He MOXKPT FaDAHTHPCBATE TOrO, UTO coobiienne Gy-
AST H3IBACUCHO U3 OULPeAE HMEHHO TEM MPOIEeccoM, AM KATOPOTO OIIG
MpPEeAHA3HAYAAOCh, JTO CBE38HO C TEeM, 9TO HASHTHDUKATOD USBAEKA-
eMONC COO0IIeHHA 38paeT MPOIece-TIOAYIATEAD,

Craepean coobmieHME K CooO1eHNA B HUX CYIIECTBYIOT HESaBHCHMO
QT ACTIOARIYHIIM K WX npoieccon, Takum obpadoM, BOIMOKHAG CHTYAITHL,
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Tabanua crepeset Orrepesu cooblUeHunit

CooBIeH
] 5| et 10} e ] 3| texa |

(5 won 7] s |

Pue. 10.B. CTpykTypa cvepegen cooGiUeHA

KOTAA IPOLECC-0TIPABUTEAR TIOMETIEET COODOIEHHe B QUePeAk H 3aBap-
LIAET CECE BLIMOANCIIHE, [TpoLecc-moAyIaTCAR DOAYIHUT 3TO CoobIIeRHE,
HeCMOTPDS HA TO, 9T HPONECe-0r I PaRUTRAL YIKEe HEADCTYIIEH.

KaXxaaqa oucpesb Co0bmeHHNE MOXKeT HECTIOABIOBATLCA HECKOABKHMH
HAOTECCaAMH, HOMBITA UMY cOnBleadd B o9epeAb 1 H3BAEKA LM
KX M3 0UepAAU He3ABHCHMO ADPYT OT APYTa. I1pH 3TOM 0ORUYHO KaXAMHK
M3 PCLECCOB HCHOARIYET CBO Halop MaAeHTHUKATOROR AAS coobLIe-
HMi, QAHAKO, 8CAH HECKOARR( MIPOIECCOR HCTIOABSYHOT OAWH M TOT Me
HASHTH(HKATOP, MOTYT BOJITHKHYTL CUTYAlMHE, B ROTOPEIX coodIIerns
Pa3HEIX OTITPDARMTEACH OYAY T UePeMEIIHBA TECA.

BoaMOXHa CHTYAMA, KOTAA [IECFOABKC IPOIECCOB OAHOBPEMEHHO
HOMET AT B O4eDEAR Aa CO0BIIBHHSA C OAMHAKOBEIMH HASHTHQHKATO-
pavu. [10pAaCE NOMEeIe RS 3TEX COOBIeHH B onepeaAts ByaeT Tpons-
BOALHEIM H 3aBHCHT QT Pearr3allvH SAPa OlepPaltHOHHOM CHCTCMEL

ApyTas CUTYAIHS BOZHHKAET B TOM CAYTAE, KOTAA HECKOABRD S1POIec-
COB OCAHOBPEMEHHC IBITAKTCA [IOAYYHTE HA 0UCPEAR HOCACALee Co06-
LIeHHe € 3aA8HHBIM UARHTHMKATOPOM. TTOPHAGK BRAAYH COOOILEHHA
MPOLeCCAM TAaFA&e He QOPCACACIL K 3aBHCHT OT peaarialMu sapa OC,

OOHUYHO TEKKHE CHTYAUE He MpeACTaBAAICT Codoll cepbesHol T1po-
BACMEL, TIOCKOABKY IPH AKKYPATHOM NPOEKTHPOBAHKHHM BCe NADR NDOo-
Leccos, OGMeHHBaILUXCE AAHEHBIMH Yepe3 OAHY 04YepeAb, HCIOALIVIOT
HemepeceKalolHecss MHOFECTRA HAeHTH(pUKaTopos, Co3aaranas oye-
PEAR CYIIECTBYET © MOMEHTA Ce co3panns nporeccoM OC 1 A0 MOMCH-
T4 €€ ABHOI'C YHHUYTOAKOHHUA NPOUECCOM, HMEKILHEM Ha 3TO UPAaBo, HAH
A0 MOMCHTA 3apcpinenua paGoria OC, BpeMs KH3HH OIepeid MOKeT
ORITE AOARE RPEMEBHM XUSHH 11pOIECca, CO3AABIIETO ee.

IMapaMeTpnl ouepcael COODWAHUE OIPSASASIOTCA NMAPAMETDAMH
kernel. msgmuni, kernel.msgmax 1 kemel.msgmnb. [Tapamerp kernel.
msgmni ONPEACATST MAKCHMAABHOS YHCAD HAEHTH(IHKATOPOR OUBpe-
AEH coobmeduH, kemel.msgmax — MaKCHMAALHEIR pasMmep coofme-
HHA B DafTax, a kernel msgmnb 30A88T MAKCHMaALHRIA PasMep OYepe-
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AH B DaliTax. ITH MapaMeTphl MOXKHO OIIePATHBHO H3MEHHTE, BOCIIOAL-
30BABINHCE (DAFAAME, PACICACKEHHRIMI B (haftAOBOH cHeTeMe /proc,
AAd 9TOTO MOKHO HCTIOABIOBATE KOMAHARI

echo 2048 > /proc/sys/kernel /msgmax
echo 4C3%6 > /proc/sys/kernel/msgmni

Ana Toro yToGLl COXPallTh STH MOMEHEHNA B CHCTEME I MOCAE 8-
p(—!fidl'p}’ﬁl(lfl, HeX )ﬁXU}\H (Y H.py'qFTYF(') AAHBCTI HOBEIE AHAYEeHHA 3THX Ia-
pamerpoB B thaia /ctc/sysctl.cont, BCTaBuB B 3TOT thalia CTPOKH BHAA
skemel msgmnb=8192», HAM BOCIOALIGHATBCR KOMAHAOHN sysctl -w
<paramer> = <value>, HaTpEMep sysctl -w kernel. msgmnb=819Z.

IMoayyuTe HHGPODPMALHMIC ¢ TEKYINEM JHAYSHUH [IAPaMeTDOR O4Yepe-
AeH confueHH MOKHO C [TIOMOIIBE KOMaHAR] ipcs -1q:

$ ipecs ~1g

—————— Messages: Limits ——----—-

max quetes system wide = 436 £/ MSGMNZ
max size of message (bytes) = 81932 // MSGMAX
default max size of queue (oby-os) - 162384 // MSGMNB

AAS IPOCMOTPRA BCeX COJAAHHBIX 11a AGHHBIF MOMEHT odepeAch B CH-
CremMe HCOOARIYETCH KOMAHAD ipes. Byaysw samylnewroi Be3 napaMe-
TPOB, KOMAHAA BHIBOAITT BCE COZARHHBIS YIACTEH oﬁmeﬂ MaMaTH, ceMa-
dopbl U CYepeAH. Ard NPOCMOTPA CO3AAHHEIX odepepel HeoDXoAMMO
38NYCTHTE H3 KOMBHAHON CTDOKH 1PCS C IapAMETPOoM -

% ipcs ~g

------ Message Queyes —-=-=——--

key msgid awner verms used-bytes messages
Jxr000001£4L O adrin 644 23 1
Ixlcda78da 48% roct  60C 15820 211

10.4.1. CTpyKTYypbl DaHHbIX ANA caobweHui
8 UNIX

Bea caymebHan HEOPMALIMS, ONMHCEIRAIONAS CYUIECTBYIOILMNE B CH-
cTeMe oYepeaH coobinenn, HaxoATCA B TaOamIie odepese coolle-
HUI, XpaHgameics B naMaTH 9Apa OC, Kakaas 381TTHCE B TAKCH TaOAHTe
OOHCEIBAST QAHY OUEPEeAL M COARPSKHT CACAVIONIYIO HEGOPMATIHY,

B MASHTHQHEATOR OYEPEAH — IIEACe YIICAC, TOIBOAAIOINEE OAHOIHAY-

HO HACHTH(HIHPOBATE OUepeAb, VASHTHERHKEATOD IIPHCBAHBACTCS

OUEPEAH COIAAOLLIMM €€ IIPOOECCOM; IPOLEecCh], paboraloine ¢ oue-
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l}E‘ABIC‘ AAA nOMeHs ADHHREIMHA, M’UF:{'T HLTMTOARIGRATE 10T I'I'A'(-‘.H'I‘H(i]kl-

KaTop ALS TIOAYYCIIIL AOCTYIIA K OTCPCAM;

m  UTD u GID cozaareas: ouepean — nporece, EUID koToporo coBnaaa-
et ¢ UID co3paTeAss oUepepH, MOFKET YNPaBAATE OUepPeALI0: H3Me-
HATEH ee NapaMeTPHl HAH YAQAHTD €€;

m PID nponecca, KOTOPE TOCAGAHHM [IOMECTHA COODUIeHMe R oue-
PeAr, ¥ BpeMa 9TOre CoBRITH;

m  PID nponeccd, KUTOPRI IHOCAEAHUM CUMTEA COO0LLEHNE HE OUBPSAK,
M BPOMS 3TOrG COOTHS;

N yKa3aTeAb Ha OGASCTR NAMATH JAPd, B KOTOPOH COASpPIKHATCA AMHeH-
HEIH CIIHCOK C COOCIeHUAMH, XPAHAIHMHECH B o4epesH. KakanH
BAEMEHT TAaKOTO AMHEHHOTO CIHCKA COAEPHT AQHHEIE COOOIIEHES
H ero HASHTH(PHKATOD. KpoMe Toro, 3AeMeHT CITHCKE COASPRUT CAY-
xKeGHyIo MIopPMaliHIC — pasMCp COODICIIHA B 0aliTax H YKA34ATCAL
Hd C.?\EJ\_YHIIH.HI:"I BARMOHT J\HHBI:IH()]‘(} CIHIACKA. n()(lAt‘,A()Bﬂ'l’E_'\hHﬂC'l'b
JACMEHTOB B CIHCKS OHPEACAIST TOCABAOBATEALHOCTE COOOLLeHH
B QYepeAH.

AAs OFPAHHMHIEHHA AOCTYTIA K OTePEASM HCMOABIVETCH TAKOH Ke Me-
TOA, 3aAAHHIA NIPaB BAGALABIA-TIOALIOBATEAS H BAGACABLIA-TPYHIIE, KaK
U AAA pafAoB. MARCHMAABHOE KOAHYECTBO OUePLACH, MEKCHMAARHRIA
pazMep oYepcAH M CooGIICIINA JAAQIOTCA KOHCTATITAME, ONPCACASICMELI -
M Aapom OC. :

I[Ip# noMelleHI cOOGHISHMA B OUEpPEAL CO3AAETCS HOBLIH JAe-
MEHT AMHelHOro CIHCKAd, B KOTOPRIH IToMelaloTcs AaHHEe COOOIIeH M
H HACHTHpUEATOP. [I0CKOALKY AaHHEIe COODIIEHHA H HASHTHHKATOD
KOMHDYIOTCA H3 aAPECHOTO NPOCTPAECTBA MPOIECca B APSCHOS IPO-
CTPAHCTBO TAMATH fAADd, MPOIEcc-OTIPARHTEALR MOMKET 3AREDITHTh
CBOE BRINOAHCHUC B AIODOH MOMCTIT — COOOIICITAC B OYCPCAH OCTAHET-
CH HETDOHYTRIM.

10.4.2. CucTemHble BbI30BbI AN paboTel
¢ coobweHnaMmn

Hurepdedc aad pafioTel ¢ cOOBIeHMAMHA B UNTX oqern HanoMWHA-
eT uaTepheic pna paboTil ¢ hafsaMe — B ICM CYINCCTEYIOT By TIKIHE
AAH COBAAHUS OFEEKTA, 38ITHCH M YTEHUS U3 HETo AQHHKIX U YIIPABASHHA
ero COCTOsHHeM. Aad pafAoB B PoAH 0GLEKTOB BEICTYIIAIOT COOCTEEHHC
¢daiiaki, B pOAM AQHHRIX — TEeKCTOBBIE HAH ABOHYHHE CTPOKH. CocToA-
HHe dafira — OPABa i PERUM AOCTYNA K HeMy. Anfa COOOIMeHHE B POAX
O/heKTOB BHICTYTIAIOT OYEPEAW COOOMMEHWH, B DOAH AGHHEIX -— CAMH
COOGILISHNS, COCTOAHHE OUEPRAT OIPEACASET IPABa H PEXHM AQCTYNE
K HEH.
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COOTBETCTBEHHEO 3TOMY CYWIeCTBYET JeTHIPe OCHOBHEIX (DYHKIIHH
AAA paGoTh! ¢ ouepepayu. Bee aTH hyHKINH TpeGyIOT BEAKUSHNS 3a-
rOAOBOUHBIX afAOB sys/types.h, sys/ipc.h i svs/msg.h:

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

#nclude <sys/msg.h>

int msgget { key t key, int flag};

AAA COBAAHEA OUEPeAH HAH AAT OTKDEITHA CYIIECTBYRILLER CAyKuT
thyrrus msgget(). B kauecTre mapaverpa key 3Tol DYHKINYH Iepeaa-
©TCa YHHRAABHEL YHCAOBOM HACITTH(DHKATOP OUYepPeAH (AHAAOr HMEHH
daiira B aHarorHYHON QYHRNKY [open() aas paboTa ¢ datiramu). Ecap
34AATh B KaUecTBe NapaMeTpa key KoHcranTy IPC_PRIVATE, To Ovaer
CO3AaHA OYepeAR, KOTOPAS CMORET HCHOARRUEATHOA 10ALKS COSAGBITHM
ee nponeccoM. [lapametp flag 2apaeT napaMeTpHl CO3AAHNET OYCPCAH.
EcAll B Ka4eCTBe napaMeTpa Depepara koHetaeta [PC CREAT, 1o Bhi-
30E msggel CDIAET OYEPEAL ¢ 3dAGHHEIM YHEHKAABHEM HASHTHROHEKATO-
poM. AAsl ONIPEACASHHA NIPAB AOCTYIA K QUCPCAM CAeAyeT oOBeAHHHTR
koHcTaHTy [PC_CREAT ¢ nudiposoi dinpmoit 3anien Upas ACCTYTaE,
HaIIpUMeD, CASAYVIOLIHM O0pazoM:

m_id = msgget (500, IPC CRWAT | 0644);

[Tpu 3TCM OPaBQ I 38AAST BO3MOMCHOCTE CHMTHIBATE CQOOM[SHMNS
M3 CUEPEAH, IDABO W — IIOMEIaTh cOOBIIEHHA B QUEPEAb, a4 [IPaB0 X —
YIIPaBAATE NApPAMETPaMH CUEPEAH.

(DyHKUMS msgget() BO3BPAIAST ACCKPHIITOD OUEPEAH, KOTOPHITE MO-
XET 3aTeM UCIOAL3IDBaTLCA QPYHKUHAMM IIOCLIAKH ¥ pHUeMa coobule-
HHH (AHAACTOM 3TOTO ACCERPUINOTOpPa AR PaboTl ¢ dhafiraMHu ABASETCA
thafiroBrid pecKprnTop THIa FILE=}. Ecau B kayecTBe TapamMeTpa GyHK-
nHr msgget() mepeaaTs 0, TO 0Ha OTKPOeT OYepeak ¢ 3AAAHHLIM HACH-
TH(MHKATOPOM U BEPHET ee AeCKpUNTop. Ecau ofkeAHHUTE mapaMeTp
co3paHHA ogepeal ¢ KoHcTadTol IPC_EXCL y cosaarie HAH OTKPHITHE
OUepeAH CKa3aA0Chk HEYAQYHEIM, QYHKIHA BO3Bpaniaer —1.

CooGEHHA IPEACTABAIOTCS B BHAE CTDYETYPEL, HEMEIIISH creay-
IOIH HOPMAT:

#cefine LENGTH 256

szruch message

{

long m_type;

char m texU [LENGTH];
}
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AAMHROE leace m_type 3apaeT MACHTHIDHKATOD THN2 CooBLeHN,
MACCHE CHMBOAOB m_text — TercT coobmmenna. Korcranta LENGTH,
34A3I0MAsT MAKCHMAABII0 BO3IMOXKHYIO AMMHY oOpadaTnBaeMoro npo-
I'paMMOi cOOBmeHnY (B pAcCMaTpPHBAEMUNM IpWMepe — 230 CUMBUAOE),
ADATEHA GHITL MeHBbIle MAM paBHa CHCTeMHOH KoHcTaHTe MSUGNMAX,
ROTOPas 3aAdeT MaKCHMaALRO BOSMOMHYR) AAMHY COOCIHIEHHS, tone-
IAKIETOCT B OUCPOAL:

nT mggsna (int magfd, void *msgPtr, irt len, in=m
flag) :

A TTOCBIAKH COGELIEHEST B O4epeAR CAYKUT (hy KA msgsnd(), koro-
pas B KauecThC mapaMeTpa msgid npuHMMAaeT ACCKPHIITOD 0YEPeAH, IICAY-
YeHHBIH B pe3yAbTaTe BBI3OHA msgget(); B kavecrre msgPtr — yKasaTean
HA CTPYKTYPY ARHHBLIN, COAepPKALTYID CoOOIeHMe; NapaMeTp len 3apaer
AMHHY 2aeMeHTa m_text coobuennds. Ecan B kauectse napaMeTpa flag
MepeAdeT s 0, 3TO 03HAYAET, TITO BEITIOAHEH S nponacca MOKHO MPpHOCTAa-
HOBHTL AQ MOMEHTA YCIEUHOTD IOMCIIEGHHA COOGIICHHS B QUCPCAE. Ta-
KA INPUKTTAHOBKY MORET OBITE CRAAdHA, HdIIDHMEeD, C TeM, 4T0 QUepesh
cOODIEHHA B MOMEHT BRIA0EA MSsNd() NePANOATICHA ¥ 1COGXOAMMO [0~
AWKAATE AC TEX LHOD, IOKA B3 OHepead He OYAeT MABAGYEHG AOCTATOUHIE
KOAHYLCTBO COODITIeHNHH, CCBODOMRAAIQUMY MeCTO B Hel. EcAM B KaUeCcTBe
napametpa flag vrasare xorcranty [IPC_NOWAIT, To B cayuae Heolxo-
AHMOCTH QEHAAHITH BRITTOGAHSHEE d_))’HKJJ,HH NIPePEIRAETCA H OHA BO3BPA-
maeT —1, KaK B CAYMAC IICYCIICIIHOrO BLINOAHSIIHA OMEPALHH,

CARAYIOIEA DPOPAMMA CO3IAIET (HEePEAL H TOCHIAQET R Hee coob-
ICITHE:

#include <stdio.a>
tinclude <string.h>
f#irnclude <sys/ipc.h>
¥include <sys/msag.hb>
finclude <sys/types.h>

struct message

{

leong length;

char text [256];

I my msg — { 25, "Sample text message” };

int main{)

{
irnt fd;
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fd = megget (500, IPC CREAT | LPC EXCL '0€44 };

if {fd 1= =1 )

{

megsnd {fd, amy msqg, strlenimy_msg.text)+1,
IPC NOWAIT):

}

return 0;

}

B mpHBcARHHOM NPHMMEP: BReAETIa TROCTan ofpadorTka HeYCIeIIHO-
ro KoAd BOSEpaTa PYHKOMH msgget() — B CAydde HEBOIMOMKHOCTY CO3-
AAHUFA OYeperd (HAIPHMED, eCAH NEPENOAHEHE CHCTEMHAR 0DAACTE Ma-
MATH, BRIACACHHA AAT XPAHEHHH GdePEAEE, HAH ¢CAH OYSPEAD ¢ TAKHM
MHCAQBEIM HASHTH(IHKATOPOM V3Ke CYLIeCTBYeT) co00IeHHe B OUepeAh
[TOCAGHO He OYACT.

AAst IOAYYEHMA COENTIEHEE U3 OHEPEeAl CAYKHT (OyHKIHE MSgrov():

int msgreviint msgfd, vold *msgltr, int len, int
Ttype, int flag);

B KavecTse mapaMeTpa msgid e nepepaeTes AECKPHIITOD OYEpPEAH;
napaMerp msgPtr onpeaeaser yral1aTeAb HA 00AACTE ITAMATH, B KOTO-
pyio 6vaeT TOMCHICHO NMOAYIEHHOE COOBIIeHHe; napaMeTp len 3aaaeT
MAXCHMAALHO BOJMOMHYIO AAHMHY TEKCTOBOA YaCTH UPHHEMaAeMOTQ
CcOOBIIEHHA, JHAURHAE INTyDe 3aAaeT TUI COODINEHHs, KOTOPOe ByAeT
IPHHAATO. 3TOT NAPAMCTP MOXET [1PMHEMATE CABAYIOIINC SHAYeHHA:

m )} — 13 ogepesd OyaeT IIPHHATO caMoe cTapoe coolIueHWe ATDDOTO
THIE;

B LHOAGKWTEABHOS 1EAOE YHCAD — M3 OUEDeAR Oyasl IPHHETO CAMOE
cTapoc cooGiIeHHe ¢ THIOM, PABIILIM ITOMY YHCAY,

8 OTPHLUATEABHOC LEACE MHCAO — H3 odepepu DYAST MPHHATO CaMOe
crapoe coobIneHne C THIOM, paBHEIM HAH MOHEBIIHM MOAYAS 3TOID
Yyucad. ECAM COODINCHHA, YALBASTBOPSIOMIHK 3TOMV KPHTEDHIO,
B ugepear O0ABE OAHOIO. TO BVAST IPHHATO CONDIMEHHE, HMEKITEe
HAaERMeHLIICe 3HAUCHHAS THIIA,

B rawecrse uapaMeTpa flag Mo#HO yKasare 0, B #10M CAYYAE 1 DK OF-
CYTCTBUH COOBIIEHHI B OMEepeAH MPOLece IPHOCTAHOBHT CBOE BLHIOA-
HEHHE AQ MOAYSCHHA cooblieHus. Ecall B Kagecse napaMeTpa yKalark
koHcTanTy IPC__NCOWAIT, T0 B cCAyuae TCYTCTRUA ADCTYIHBIX AAS IIPK-
eMa COODIIEHHA B OYSDeAH IPOLEC HPOAOAKHT CBOS BEITTOAHEHHE,

(DYyHKIHE BO3BPAAET KOAHYECTEO IPHHATRX (aliTOB TEKCTOBOH 4a-
CTH COODUIPHHS B CAYIde YCISIHOTC eTd MOAYTCHET AW —1 B CAYIae He-
YCOCIIHOTO, HAIIPHMED CCAYM AATTHA COOOIIIEHHA NTPEBLIIAET AAMILY, YKA-
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3dHHYK) TAPAMETPOM len. AAA TOTo STOOL IPeACTEPATHTE 3TY CHTYAIUEO
¥ TIPHHATE XOTA GBI MepBEIe len CUMBOAOE, B Ka%ecTBe napaMeTpa flag
MOMHO yKa3aTh KoHcTanTy MSG_NOERROR. Bee yrasaHHE® KOHCTAH-
TBI MOZRHO OOEEAMHATE TPH MOMOIIH NOPA3IPAAHOH onepamry FLA.

CAcAYIOIIAA MporpaMMa OPHHHMAaeT cooDIeHHe, KOTOpOoe MoMe-
CTHAQ B OUEPeAb IDEABIAYIIAA IPOTPAaMMa, M BRBOAHT Er0 TEKCTOBYIO
TACTH HQ IKPAaH:

#include <stdio.h>
#include <string.a>
#include <sys/ipc.h>
finclude <sys/msqg.h>
#include <sys/types.h>

struct message

{

long length;

char text[2568];

I my msg=-. 0, "-—-——mom—————a- "}

int main ()

{

int fd, rcv_res;

fd = msgyet (500, TPC LXIL );
it (fd !=-1)

{

rov_msg = msgrev (fd, émy_msg, 1024, MSC_NOERRCR) ;
if (rev_msg !=1)

{

printf ("$si\n", &amy_msg.text)
}

b

return C;

}

B cayuae HeychelwHOro HOAYSEHITR COOBIMEHNA TPOTPAMMA HHUSTO
HEe BHIBOAWT Ha JKPAH.

AAsT YIIDABACHHA OYEPEABH) H MOAYYEHHH ©€ IEPEMETPOB CAYAKHT
thynxkima msgetl():

int msgetl {(int msgfd, int cmd, struct msqid ds
*mbutPt-);

B rauecTre napamerpa msgld e nepepaeTca ASCKPUIITOP OYepPeAH;
napamMeTp mbufPir 3apaeT napaMeTpe YNPaBACHMA OYepPEARI); Hmapa-
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MeTp cmd 3aAaeT ROMANAY, KOTOPas BHIIOAHAETCA Hap ouepearlo. Ila-

PAMETD MOZKET IPHHAVHTh CABAYHHIME 3HAUSHHS:

B [PC_ STAT — xondpoBaHKRe YIOPABAAIOIIMX MapaMeTPoB OouUepeAl
& CTPYKTYDY. VKa3aTeab HA KOTOPYIO IIEPEAAETCA NAPaMeTROM
mbufPtr;

® IPC_SET — zaMeHa napaMeTpoB O9EPCAU TCMH, KOTOPLIC COACDH-
JRATCH B CTPYKTYPE, VEAZ4TEAR Ha KOTOPY K) 1TEPBAASTCH HAPAMETDOM
mbufPtr. Aas yCICIIOTO BLINOAHEHHEST 3TOH ONEPAIHMH [TOABL3OBA-
TBAR AQANKEH ORTh AUOO NDABROBaATEAeM root, AMGO colpaTeseM,
AUDO 11a3IAYCITHEIM BAGACABIICM OTTEPEA;

m [PC_RMID — yaaaeHHe oYepepd M3 CHCTEMEBL. AAA YCIEIIHOIO BEI-
MOAHEHHA STOH ONEPAINH IOARIOBATEAR AOATKEH ORITE AMDO TOAR-
3oBaTeAeM 100t, AMOO CO3AATEAEM OMCPCAN, AHO0 HASHAYCIIILIM BAA-
AcAnlleM oyepeaH. B KevecTre napamerpa mbufPlr s oM cayuae
nepeaaaetcs NULL,

CTpykrypd msgid_ds 3apaer capAyIOIHEe TapaMeTphl O9ePeAH CO-
0OILICIINI:

struct xsgid ds {
struct ipc permmsg perm; /* I'DABA LOCTYIA K ouepens */

struct msg *msg_first; /* ykasarTenr Ha [epeoe
cooblueHne B QuepenM */
struct msg *msg_last; /* ykazaTenk Ha OoCnegHes
cooblieHMe 3 oYepedM */
time_ < msg_stime; /* BpeMa NCCNefHeDs RA30Ra
mnsgsnd */
time t msg_rtime; /* RpEMH TICCNBeOHETY BHSOBA
msgrev */
time t msg ctime; /* BREMH LICCHEUHEDT

MESMEHeHMA guepenu * /
ushort msg chyles; [ * CyMMapHHEKE pasMep neex
cooBIerRmMit R ouepenu */
ushorkt msg gnum; £* wommuecTed coobmeHmi
B ouepenu */
ushort msg_gbytes; /¥ MAKCHUMANEHZN pa3Mep
odepeldr s BalTax */
ushort msg_lepid; /#* PID noclenEere IDOLesca,
YUTaBUETC SHAYEHKS
3 ovepesm */
ushorl msg lrpid; /% PID nocneaodHero apolecca,
TTHCABIAT SHaYeHe B ouepeu,'n */’
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CreayIOWaT MPOTPAMMA BAAIOCTPHPYET 0OMEH AAHHBIMH NMpH TI0-
MOIIH coObIIeHHE MeXAY ABYMA npoueccami. [porpaMMa Nopoxaaer
AB8 IIPOHEcca — NPOoLeCC-DOANTEAE T IIPOLeCC-IIATOMOK, POANTEAR TO-
CEIAGST MOTOMKY cooCUIeHHA B BHAS OVKD AATHHCKOIO aadapnTa, THI
Ka»RAOTe cooBileHHA — HOMeD BYKELL [ToTOMOK IPHHMMAST 3TH 006~
WeHNA B OGPAaTHOM NOpAAKe. HACHTHOHREATOD HCHOARIYSMOH o4Yepeal
coorpeTcTByeT PID nponecca-poauTead:

$include <unistd.h>
#include <stdio.h>
#include <sys/Lypes.n>
#include <signal.h>
ftinclude <sya/ipc.h>
#include <sys/types.h>
#include <sys/msg.h>

STruct message
{

long type;
char text [10];
)i

int maia{)

{

pid_t pid;

int qld;

char i;

int *status;

struct message my message;

setvbuf {(stdout, (char*}NULL, TONB®,Q);

switch (pid = fork() )
{

case -1:

perzor ("Bad fork\rn"};
_exit(1):

break;

case 0:

/* Teno noTtoMka */

/* Knew, nora poOMTENE BANONHWT ouepelr */
sleep(12);

/* OTKPRITHE CYUeCTBRYPRUEH cuepenu */

gid - megget{getppid), 2 )
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if {gId == -1)

{

printf{"Unable to open gqueue\n");

_exit{Q0};

t

printf("r> "});

for (i=26;i>0;1i--)

{

/* TipreM cooBbmeHMi B OOPATHOM Nopaaxke */

msgrevi{gld, &amy_message, 2, i, MSG_NOERROR) ;

printf ("%d:%s ", my_message.type,
&my_message.text):

b

printf("\n\n\n"};
/* ¥YoaneHWe cuepenm */
msgctl (gId, IPC_RMID, NULL};

_exit (0} ;

break;

default:

/% Teno pomuTena */

printf ("Queue ID: %d\n",getpid()});

/* Co3naEde ouepenM */

qId = msggct (getpid(), IFC_CREAT | 0666 )

if (gqld == -1)

{

printf ("Unable to create queue\n"j;
kill (pid, SIGKILL};

cexit (0);

}

printf("s>");

for (i="A'"; i<="Z'; i++)

{

/* Cozpaume coobmenmns */

my_message.type =1 - '"A' + 1;

my message.text[(Q] = 1i;

my_message.Text[1] J;

print ("%d:%s ", my message.type,
¢my_message.text):

/* Nowemenne CooCNEHUA B DUepens */

msgsnd {gld, &my_message, 2, 0};

i
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i

printf ("\n\n\n");

/* OmupaHMe saBepleHus norom=a */
wait (&status);

return 0;

}

}

B pesyasraTe paGoTH 3ol MporpaMMEl HA 3KpaH GYAeT BHEBeAeH
CACAVIOWIEH TEKCT:

Queue ID: 3952

s> 1:AZ2:R3:C4:05:F 6:F 7:58:d 9: 2
10:J11:K 12:L13:M14:N 15:015:P 17:Q
18:R 19:5 20:T 21:U0 22:V 23:W 24:% 25:Y
26:2

> 26:7 25:Y Z4:X 23:W22:VZ21:0 20:T 196:85
18:R 17:0 16:P15:014:HN 13:M12:L 11:K
10:;0 9:1 B:tH 7:G 6:F 5:E 4:D 3:C2:31:2a

Co CTDOKM €82 » HAUHHAKFI'CA cOOOIWEHWS, TOChIAAEMEIE PCAHNTEASM,
CO CTPOKH 4r>% — IIPHHAMAeMEIe MTOTOMKOM. Aanee Ha 3KpPaH BEIBO-
AMTCH Iapd MEHTHd]HKdTOp-T@KCT B TOM MMOpAAKE, B KOTOpOM coobine-
HHe IOMeNaeTCH B OUIeDEAL HA H3BACKASTCH W1 Hee,

('R CEMA®OPbDI

10.5.1. OcHOBHbIE NOHATUA

OpHa 13 HanOoASE BRKHHEYX 33349 NPH MEEIIPOLCCCHOM BIaNMO-
AEACTBHH — HdARTa CHHXPOHUIAIIMKA RRIINAHEHHH 1poreccor, TTop
CHHXPONM3ALHEA b NepBYI0 C4ePCAL MOHHMAET A NAPAAACALHOC BEI-
HOAHEHHME HECKOALKHMX IIPOLECCOB, 1P KOTOPOM BRINICAHEHHE OLIpeae-
ASIFIEIX YHACTKOB KOAA NPOH30MALT He paHee TOTO0 MOMEHTA, KaK BCe
OCTAABHEIE IPOLECCH IIPHAYT B COCTOAHNE TOTORHOCTH.

Hanprmep, TpH NapaAAeABHOM BEIUHCACHHU OIIDEABAHTENA MATPH-
OBl OO MHHOPAM, IIPY KOTOPOM KaJKABIH MHHOP BLIYMHCAACTCH CBOMM
MO IESDCON, [1(:‘._'[)&1{0,'\ K MHHU[))’ ﬁD.-'\TmIIIE]'() lleHAKB BOAM{KEH TOARKO
MIOCAC TOTO, KAK BCE IPOLCCCHl 3aKONYAT BEMMMCACHHA H [OAYUAT pe-
ayAkTaT. COCTORHHE TOTOBHOCTH ApyMX IIPOLECCOR OTIPEABARETCH HpH
IIOMOWMH IOCHIAKH YBEAOMASHHS O FOTOBHOCTH., APYTHM TpHMepoM,
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TPeOYWILNY CHHXPOHH3AUHH, SBAABTCA AOCTYN HECKOALKMX Tapai-
ACABHO PAGOTAIOHX MPCUECCOR K OAHOMY HEPAIACATSCMOMY PECYDCY.
B AQHHOM CAydae NoA CHHEXPOHHIALNER NOHHMERTCS YIPaBAEHHE AD-
CTYIIOM TAKHM 0Dpa30oM, 4TOOE! B GAWH MOMEHT BPeMeHH AQCTY K pe-
CYPCY NOAYYaA TOARKQ OAHH Iponecc.

OaxH 13 HauboARE YACT( IPHMEHAeMBIX MEX8HHIMOB CHHXPOHK)A-
LA — CHHXPOHH3ALMA OPH [IOMOLIH ceMadOpoB.

TpocTeiuni cavadop npeactagaseT coBoR thaar, 3nauenue § KOTO-
POre COOTBETCTBYET JANPETY Ha AOCTYT, 4 1| — DA3PRIUIeHHIO Ha AOCTYIL.
IMepea ACCTYIICOM K PECYPCY NPOIECC ACAKEH POREDUTE 3HAYSHHE Ce-
Malpopa ¥, eCAH AQCTYTI pA3pelieH, YCTAHOBHTE 3HadeHHe cemadopa 0
AAf TOro, 4TOOBL 3a6A0KHPOBATE AQCTYI K PECYDCY ADYTHM IIPCLIECCaM.
lNMocAe OKOHUBHHSA HCTIOAB3OBAHU PECYPCa HPOLece ONATL YCTAHABAM-
BaeT IHaueHHe ceMadopa (. Takoit cemadop f1oAYYHA Ha3BAHHE «fu-
napreti cemacopn.

KpoMe OHHapHEX ceMadOpoB CYIIECTEYKT TaK HalblBaeMble
cemadhopHI-CUeTYHKH. JHA4eHHNe 3Toro ceMadopa NpeAcTaBageT coGoM
HeOTPHIATeARHOE meaoe yHcAD, Hap TaruM cemadropoM OOpepSACHO
Ape onepauuH. Onepaussa V [oT roasasHackere Verhogen, uacro ofo-
3HA@YaeTCd KaK wait) oCTaHaBAMEdeT BEIIOAHEHHE Hpollecca B CAyuae,
ECAH €ro JHAUCHHE MeHBINE ANG0 PaBHO HVAIO, HAW YMEHbLIIaeT 3Haye-
HHe ceMadiopa Ha eAHHNIY B NIPOTHBHOM cayuae. Onepanus P (OT roa-
AaHACKOrD Prolagen, gacto obo3HAYAeTC KaK post) yBeAUTHEAeT 3Ha-
TeHKME ceMadopa Ha CAHITHITY B VBEAOMAACST OCTAaHOBAEHHES TPOIIECCE]
00 YBEAVWYEHUW 3HaYeHus ceMadopa, BHIBEAA [KIBTOPHYIO IPOBEPEY
3MAYCIINA,

Cemapopsi-cHemuuKi CAYRAI AAH COBMBCTHOIO ADCTYId K Orpa-
HHY€HHOMY KOAHTECTBY OAHOTHIHEX PeCyYDCOB, HAOPHMED K [TedaTa-
IOIHM YCTPOHCTEAM, IOARAIOUEHHEIM K OAHOMY KOMIEIOTEDY. KoAM-
qecTBO AQCTYIHEIX YCTPOWCTR 34MPACHBAETCA B KATECTEE HAYAABHOTO
3HaYeHUA ceMadopa-CICTUHKA.

TTepea TEV KaK 3dHSI'Th OAHD B3 YCTPOHACTR, NPOUECC BEIDAHIET Haa,
ceMathopoM onepanMio V. B cAYYAC CCAH OCTAAOCL XOTS 14 OAHO ACCTYII-
HOE YOUROACTBEG, 3HAYEHHE CYETMUKA YMEHBIIAETCH HA BAMHHILY, OTpa-
XA TakuM 06pasoM yMeHbIIeHHe KOAWICCTBA AOCTYITHEIX YCTPOHCTE.
Ecay He OCTAACCE HH CAHOIO AQCTYNHOID YCTPOHCTBA, BBIIOAHEHNE
NMpanecca NPHOCTAHABAHRABTCS AQ TEX IOP, IO0KA YCTRORCTRO He OCBO-
OAHTCA M 3HAUSHHC CYCTIHKA He CTaHeT IOAOJKHTRALHHM. [TOCKOABKY
ORVASIINIE 0CROBOXKASHNA YCTPOHCTRE TROTIECCOR MOYRET DHTEL He-
CKOALKO, TO OIH OPraHH3YIOTCH B O4CPCAL H AOCTYTI K YCTPOHCTRY NpH
YBEAHMEHMN 3HAYEHHA CUSTUVKA |IDAYHAET LEDBRA B 3TOH Ouepepn
npoLect.
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TMocac 0cpOGOKACHESL PCCYPCA (B LIaIEM CAyYae —— TeYaTaIero
YCTPOHCTRA) NPOIE e BRIOAHNMET Haa cemadopom onepain P Tem ca-
MEIM YBCAHZUDBAA AIAYCHAC CTETYHKA Ha CAHRULY.

AAnd HopMaabHOH paboTH ceMadopoR-cueTYHKoB B UNIX-cucTreMax
BEITIOAHSAIOTCA CACAYVIOIHE YCAQBHA!

W 3HaveHHe ceMadiopa ADAKHO OBITE AGCTYIIIIO PA3AHYHLIM IPOLIeCc-
CaM, NO3TOMY AOARED HAXUAWTRCH B dADECHOM HRGCTPAHCTRES AARA
QOC, a He mpoLecca;

N QIIepallHA UDOREPKM M HAMEHeHWH 3iHavyeHHu ceMadopa AOAKHa
6LITE pCANI30BAHA B BHAES CAHON aTOMAPHON OTIePalliH, He Npeph-
BaeMOH APYTHMH mpolieccaMi. Faye Bo3MoKiia CHTYALHA HPePhI-
BAHUA MPOIECCa MERAY IDOBEPKGH W YMEHbBIIEHHEM 3HAYEHI Ce-
Madopa, UTO NPUBEACT cemMadiop B IICIPEACKa3yeMOe COCTDIHHE,

10.5.2. CucremHble BRI30OBL anA patoTel
c cemactiopamn

BUNIX-cHCTEMAY CYIIECTEYET HECKOABKN UHTePIeH COB AAS PAGOTHL
¢ cemadopaMH. B AQHHOM pasperc paccMaTpHBaeTea HHTepcheic, mosd-
BHBIIHNCH DaHbINe ADYTHX H NOAYUWBIIHHA HA3BAHME «HHTepeic ce-
mMagopos System V». B neM HenoaL3yeTea DORATHE Habopa cemadopob-
CUELTYHMKOE, PACCMATPHEBAEMEIX KdK €AMHOE Leaoe, KaxaAblH 3AeMeHT
1adopa mpcaACTaBAaet cOO0H OTASALHEIA ceMadiop-CeTYHK, IIPH 3TOM
HpY DUMOIH EAMHCTBEHHOH oOepalihi Hap, HAB0pOoM MOMHO H3MeIIHTh
3HaAeHHS BEXOARIHX B HaOOp ceMaopoE, T. B, OAHOBEDEMEHHO IPHME-
HHTE HECKOAEKO oneparidii P uan V anbo o6 LOAHHHTL DTH OlIepamiu.

AAS COZpAHHSA MAH OTKPHITHA CYIECTBYIOLero Haflopa cemadiopon
8 UNIX ncnoarsyeTost dpyurimas semget():

$#include <sys/sem.h>
/*B Linux - #include <linux/sem. h>*/
int semget (key t key, int num, int flag);

llapaMerp key 33a3eT HARHTHOHKATOP HaGopa CeMa(OpOB, eCAM
E KaYecTse Her'o yKasaHa koHcTaHTa IPC_PRIVATE; natop ceMadopos
MOKET UCOCAL3OBATBCH TOABKD TIPDUECCOM, COZABRMIMM HaDOD M ern
OoTOMEaMY. [lapaMerp num 3aAaeT KoAIeeTDO ceMadopos b nadope,
B boapmuHCTRE UNIX-noapbHex OC 9ror dapamerp He aoaxed Ipe-
BLIINATL 25, TTapamMerp flag MOMKeT HMOQTL CASAYIOINIE 3HATCIIHL:
® 0 — ecan cymecreyer Hafop ceMathopoB © HAGHTHDHRALTOPOM key,

TO (PYHEGHA BO3BPALIACT &TO ASCKPHOTOD;
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m [PC_CREAT — co3paetca HORE HaBop ceMaopoR © HAeUTHHKA-

TopoM key.

Ecan xoHcTaHTa IPC_CREAT nfbepusena ¢ koHctarTol IPC_EXCL
ollepaliieit AOrIeCKOTO CAOKEHHS, TO B CAYYAR, ecal Hafop ceMadopoB
C TAaKMM HAEHTUHRATOPOM YIKE CYILecTByeT, yHKIHE Boarpamaet —1.
AAA 3a5AHUA OPAR AGCTYIIA K HADOPY ceMadopob BEeOSXOAUMO OOBSAN-
HHTh MX BOCEME@DHYHOE NPEACTABACHME C OCTAABHRIMY KOHCTAHTAMEL.

INparo pAocTymA T AAE HAOOPA CeMathopOR TI03BOASIET CUHTLIBATE €0
3HAYEHHUE, IPABOo AOCTYIIA W — N3MCHATH SHa4YCHHe ceMadopa, a Ipaso
ACTYTIA X — WIVIEHSTh TdpaMerph Habopa ceMaopuR.

THIHTHLIE BLISOB OYHKLHHA semget() OYACT BLITAZACTE CASAVIOIIIIM
obpazoM:
int sem_descr;
sem descr = semget (ftok ("A",1), 1, IPC CREAT |
IEC EXCL | 0644);

IMocae cozpauus ceMadopa ero JHAYCHHE [THRAK He HHEIHAAKIHPY-
€708, ND3TOMY TTEPeA HAYAAOM BTO HCTIOABIOHBAHHA HeoliXOAMMD TpU-
CBOHTL HAYAALIIOC 3HAYCIIHC K&SKAOMY ceMaopy 11aGopa. 1o MOXKIIQ
CAEAQTE EpY LomollH yrkyun semctl():

$include <gys/sem.h>

/*B Linux — #include <linux/ssm.h>*/

int semctl {inT semtd, int num, int cmd, aniocn
S@mMUN arg) ;

TMapamerp semfd 3aaag ppckpunrop Habopa cemadopos; mapameTp
num — HoMep ceMadopa B Habope; cmd 33Aa80T KOMaHAY, BLITOAHS-
eMylo Haa ceMagopoM, HeobBa3aTeAbn il 9eTBep b apaMeTy arg 3a-
AQET apaMeTPHL KOMAHALL.

CTpyxTypa YeTBCPTOTO IaPaMOTRa CACAYIONIAA:
anion semun
{
ntval; /F UCnoaeayeToHd KOMEZHIOH SETVAL */
struct semid_ds *buf; /* ACnOonL3YeTCA KOMAHOAMM

[PC_SET u IPC_STAT */
ughort *array; /* McnoibsyeTes KoMakpau SETALL
u GETALL */

OCIOBHEIC KOMAHALL ITaa ceMadopaMH CACAYIOTILHD;

s IPC_RMID — yaaasger vabop cemMadiopos;

m JPC_S5ET — vcTaHaBaMBaceT MapaMeTphl Habopa ceMathopoe J11ayce-
HHEMH U3 CLPYKTYPH arg.bulf;
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IPC_GET — cuUHThIBAST 3HATEHHA TapaMCTPoB HaGopa coMadopoB
B CTPYKTYDY arg.buf;

GETALL — cuMTRIBAET BCE 3HATCHUA ceMadiopos B MACCHB arg.array;
SETALL — yCTAHABAWKAET 3HAYEHHd BeeX ceMadopoBR M3 MACCHBA
arg.array,;

GETVAL — BeispdiuaeT 3HaueHHe cemMadopa ¢ HOMEROoM nutm. Ap-
TYMCHT aI(] He HCIIOABIVETCS;

SETVAL — ycTamaBAHBaeT 3iauciue ceMadhopa ¢ HOMEpOM num
B arg.val. .

B cAy4ac [eYCICITIOTO BLINOAHSHIS (PYHKIHA Bo3BpamasT -1,

Aast Toro grofiel YOraHOSHTE 3HAYEHHA BCCX CeMadopon, MOXKHO

BOCTIOALBOBATLCH KOMAHADH SETALL MAM UHKAMYECKMM BRIIDBUM KO-
maHakt SETVAL:

#incluce <unistd.a>
#include <sys/sem.h> /* B Liruxr - #include
<linux/sem.h> */

tvoedef int semnar;
int mazn{}

{

int 1;

inl sewm deszcz;
LN10N Sennum acrg;
arg.val = 4;

sem._descr = semge® (LLok ("A"}, 3,
IPC_CREZAT | IPC_EXCL | 0644);
Eox (i=0;1<3:1+1)

{

semctl (sem_descr, i, SETVAL, arg);

}

PazsereHHe oNepamWi CO3AAHHA W HWHUIHAAMIAUHK ceMadopoB

MOMKET TPHBECTH K CHTYAIlHY TOIIOK, KOTAA Hafop ceMadopoR VxKe Co3-
AAH, MO QIIe He HHATIHAAM AW POBAH, & ADYTOH IPOoURCC NBITATC 210 HC-
[IOALIOBATL. AAA TOTQ 9TOOLI IIPEAOTEDATHTE TAKYIO CHTYAITHK), MUMKHO
TIPUHEYAHTEARHD HAYMHATE HCIICAB3ORATE ceMadOPEL CITYCTA IICKOTODOE
BDEMS TOCAR WX CO3A3HHUA. [oaee 3ihpeKTHEHRIE, HO H DoARE CAUKHEIE
crocodsl n30eRaTL TAKOH CHTYAIHY PACCMOTREHNEL B [ 18].

AAd npucMOTpa BCEX CO3AQHHBIX Ha AQHHHTH MOMCUT CeMadiopoB

B CHCTEMC HCMOABIYETCHS KOMAHAA ipcs, KOTODYK) HeadXUAMMO 3diry-
CTHTE M3 KOMUH,QHOﬂ CTPCEH C IIapaMeTROoM -S.
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$ ipcs -

—————— Messaye Quenes ———————~

key semid owner perms nsems
0x00alegdb O admin €44 1
OxfEfEf£Ef 18 nikita 644 1
OxfLfffZff 2< scrgey 644 1

[MapameTpsl ceMadOpPCR  ONPEACASIOTC  COCTABHBIM  Hapdme-
TpoM kernel.sem. 3TOT DapaMeTp HMEET HECKOABKO LIOAMAPEMETDOR!
semmni, semmsl, semmns # xemopm. [TapaMeTD semmni OLPeALASICT
MABECHMaABHOS KOAWTECTBEO MACCHBOR CeMa(t]OpOB, semmsl — MaKcH-
M3ALIIOE KOAHYETBO CeMadoPoB B MACCHBE, NAPAMET) SEIIMNY AHAAST
M#KCHMAABHBIH THCAD cemacbopon B CHCTEME H BRITHCAACTCA FaK IIpO-
uspcAeHHe semmsl B semmni. [TapaMeTp 5emopm 3aaAaeT MaKCUMAaA b
HOE YHCAQ OTepatHA Has ceMadupaMi, KOTOPOe MOJKeT OMTEL BHIOA-
BEeHO 34 QAHII D3,

o1 LapdMeTphal MOMHO ONepATHBHG A3MEHHTE, KK H napaMeTphl
CHCTEMBL OUepeaed COOBITOHAM. AAT 3TOT0 MOMHO HCHIOALIOBATL KO-
MaHAY

echo 250 256000 32 1024 > /proc/sys/kernel/seam

I'[epBoe YHCAQ 3gA40eT IHAYEHHS TapaMeTpa semmsl, ETOpROE — Nna-
paMeTpa scmmis, TPOTEC — NApaMeTPa SCOpM U YCTEEPTOe — Napame-
Tpa semni.

AAA TOTO ¥TOGLI COXPAHHKTE JTH H3MCIICHHS B CHCTEME 1 IOCAS [Tepe-
3arpyikKn, HE‘OSXOAHMU HOYYHYH) 3dHB ' HOBKI€ AHAYEHHA 3THX napa-
meTpoB B datia /etc/sysctl.conf (kernel.sem=250 256000 32 1024} nan
DOCMOAR3OBATECA KOMAHAOH sysctl -w kernel.sem="250 236000 32 1024",

MoAyIHTE HHOPMALHIO O 3HaYSHUHE NAPAMETPOB CeMAOPOs MO -
HO C MOMOIILI0 KOMATIALI IpCs -1s;

% ipes —_=s

—————— Semaphore Liimits —=——w=--

max number of arrays = 128 /it
SEMMNI
max semapihcres per array = 250 ¥
SEMMZT,
max schmaphcres sysblem wide = 32000 £
STMMNS
max ops per semop call = 32 /i
SEMOFM

semaphore mex value - 32767
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A VIPABACHUA 311a4cIiieM ceMadopos B naGope cAy>RHT (PVIKITUA
samop():

#include <sys/sem.h>

/* B Linux - #include <linux/sem.h> */

intT semap{nT sentd, struct sembuf* opFor, int
len);

[Mapametp semfd zasaer peckpuntop HabGopa ceMadopos, opPtr —
yra3laTeAb HA MacCHUB, KAMALIH 3AeMEHT KOTOPOTO 3apART DAHY OIe-
parnuie Hap cemadopoM B Habope; napaMeTp len 0NpeAEAsiET, CKOABKO
JAEMEHTOR COASDARMTCH B Habope.

DAeMCIITLI MACCHBA OPPIr ONIPCACACHL! CACAYIOIIHM OGpasoM:

struct sembufl

{

short sem num; /* Hodep ceuadpopa v Habope */
short sem op; /* Onepaura Han cemadopom */
short sem_{flg; /* daar oneparnk */

b

Oncpalius Kaa ceMadopoM SCM__ 0P MOKCT NPHIIMMATE CACAYIOOIHC
SHAYEHHHA!

m  (} — CUMTEIEAHHE 31aHCIHHA ceMadOopa; 6CAR OHO PABHO HYAD, TO BH-
IIOAHCHHC NPOLCCCa NPHOCTAHABAMBASTCA AC TeX NIOP, IIOKE 3HAYC-
Hue reMadiopa He CTAHET IOAMKHTEARHBLM;

B DOACCKHUTEARHOS YHCAD — YBEAWYHTE 3Hadern e cemMadopa Ha 3aAaH-
HYH) BEAWYHHY;

B OTPUNATEeABHOES MHCAO — VMEHBHIMTh 3HaucHHe ceMadopa Ha 2a-
AAHHYIO BeAHYHHY. Ecal 3HaveHHe ceMadiopa cTaHeT OTPHIATeAb-
HEIM, TO SAPC TAKJKe IPHOCTAHOBHT BHIIOAHSHHE Nponecca. Baimo-
HeHRE nponccea GyaeT MPOAQAIKCIIO TOTAG, KOIAQ JHAYCIHE C&MA-
Opa CTAHET HEOTPHUIETEABHKIM.

Ecau B xauecTse thaara sem_ flg yrasaTte kopcranty IPC_ NOWAIT,
HPUOCTAHOBKH [IPOLeCcd HE Opouiciaer. Ecan ykasars B KauecTme
daara xoECcTaHTY SEM UNDOQ, gapo GYAST OTCASKHBATL HaMeHe-
HuA cexadopoB. Ecau 1ipolece, yMeHBMHBIIWE 3HaYeHHEe ceMathopoR
A0 HYASL WAW OTPHUIATEABHOTO UHCAA, BYAST 3aPeplIeH, CASAAHHEE WM
H3MeHeHH OYAYT OTMEeHEHH, 9T005] He BH3BATE «BEYHOTO» OJKHAALINS
NPAOeCCAMH (FTRPRITHA CeMahopa.

B paisex Bepenax UNIX nopgaoR cACACEANHSA MOACHE B CTPYKTYDE
sembul MOMET PASAHYATRCH, A TAKXKE MOIYT HPACYTCTROBATh APYTHE
OASI, TOITOMY PEKOMCHAYCTCS IPHCEAWBATE IHAYCHHA e N0 IORAAKY,
a11pM 1IOMOIITH HMEH LOACH,
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B caepyviomeM NpHMepe ABa TpolLecca MCHOABIVIOT ceMadoD AAS
AVUCNEeTYEpH3allHH TIpOLecta BHIBOAG TeKCTd Ha 3Kpall. Apa mpouec-
Ca NOOYEPEAHC BHIBOAAT TEKCTOBHE CTPOKM Ha 3KPaH, TPH ¥TOM NPH
noMotmi GYHKEEH slecp() «BHIBOA» MPOUCCCA-TIOTOMKA 1aAHUMMACT 4 ¢,
poarress — 1 c. Ane TOro 9ToDAI COXPAHKUTH OYEPEAHOCTS BRIBOAA, 11€-
pea TedM, KAK 2allITh pecype (B AZHHOM CAyYaS — TepMHHAA), KAOKARIA
H3 ILPOIIECCOR BhUIOAHYET DIIEPAIHIC V, a 1ocAe 0CcBOGOIRABHME — Olle-
pautio P. Bee onepauii Haj ceMadopoM B ODUBEASHHOM HIDRe IPH-
Mepe XpaHATCAd B MACCHBE O, IPH 3T0M 3HadeHue B opl0] yvMeHELIReT
IHAYeHHe ceMathopa Ha eAWHHTY W COOTRETCTRYET omeparni V, op|1]
IPORCPSCT 3HaYeHue ceMadopa 1A HYAR M IIC HCIOAL3VETCS B IPHMERC,
op[1] yreanuEBaer sHaveHne ceMadops Ha EAHHUIY H COOTEETCTRYE T
ouCpanuy P

#irclude <sys/sem.n>

A B Linux - #include <lirux/sem.h> */
#include <time.h>

#irclude <anistd.h>

tirclude <stdio,.h>

#irclude <signa..li>

struct sembuf *op([3]; /* Onepauyn Han caMadoprom:
onfl] - yMEHRLAEY IFAUSHKE
opll| - apoeepseT
op 2] - yEeIMUMEAET SESYSHME */

int main (void)

{

int fd, 1,3, *status;

oid L pids

setvbuf (stdout, (chaz*)NULL, ZCKBF,DJ):
For (1=0;1<3;1+})

{

/* BelOENEHME NaMATH 01 ONepdumn */
nli]={(struct sembur*}malloc{sizecf {struuct sembuf));
4

far (i=-1;i<2; 1++)

{ /* 3ancuiHeHMe onepauni */
cpli+l]-»>sem nam = 0;

ap(itl]->sem zp - Z:
ap[i1l! ->sem flg= 0;
}

215 I



/* 3 pesyreTaTte nanyuaem {(1,-1,0},{0,0,01,{3,2,0} */
witeh {(pid = fozk() )

{

case —1;3

perror ("Bad fork\n"):;

_exit(i);

break;

case 0:

/* child body =/

sleaep (1) ;

/= OrxouTHe coMabopa */

fd = senget. (ftok ("a",1), 1, 0);

for (i=0;3i<10;i++}

{

semop (fd, op[0], 1}; /=~ V cexadpepa */
printf ("c%d ", 1)

/* MMVETATrTWA LAMHHODS npouecca (4 cex) */
sleep(4};

semop {fd, opl(#1, 1}; /* P cematpcpa */
b

break:

default:

/* parent body */

/* cosnadme cemabopa */

fd = zemget (ftok ("A",1), 1, IPC CREAT | 0644} ;
/* YCTANOBKA HAYALLHOTO 3HAYEHMA ceMadopa b 1 */
semct]l (fd, 3, SETVAL, _);

For (i=0;i<10;1i++)

{

semop (td, op(U], 1}; /* V cemadopa */
printf("psd v, 1i);

/* MMIETALAA KOROTKOTO noolecca (1 cex) */
sleep(l};

semop {fd, opl(Z2], 1); /* [ cemadcpa */

b

wait {&status}; /* ommpasMe 3anepledMA NQTOMKa */
semctl (Ld, 0, LPU 2MID); /* yaanedve cematbopa */
break;

]

printf("i\nt);
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/* OCEOCOROSHKS TAMATH ONSPAlMK */
for (i=0;i<3;i++) Freeloplili);
return 0;

}

B pesyarTare 3anycka 3TOH OIpOrpaMMEI Ha 3KpaH OYAET RbIBEARHA
CACAVION[AT MOCACAQOBATEALHOCTE, H3 KOTOPOH BMAHO, UTO BRINOAHSHHE
IpoleccoB CHHXPOHHRO0BAHAO!

cOplclplcZpZ2ci3picdpd cholcobplc’p?clpBclps

T. €. IPCUECC-POAWTEAD, BHBOA KOTOPOro 3aHMMacT 1 ¢, 2rpeT 3 ¢, [IOKA
He OTKPOeTCd ceMahop, YCTaHOBA@HHEH BoAee MeAAEHHEIM IPOUECCOM-
MOTOMKOM, BHEOA KOTOPOro 3aHuMaeT 4 ¢, Boaee MeareHHEIH npolece
AxaeT 1 ¢, moKa He GyAeT 0CBODORAEH PECYPC.

EcAn 113 BHINETIPHBEASHHOH IIPOTPAMME] YOPATEL BRIZOBE (PYHKIHMI
semop{}), TO BEIBOA NporpaMMEL GVAET BBIFASTARTE CAEAYIOIOHM 06pa3oM:

cOp0plp2p3clpldpipépl c2p8p2c3 céd chcetc? e a9
W3 cpaEHeH1lA ABYX BAPHAHTOB EEI30BA ABHO BHAHLI PA3AMUHNSA TIPH
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VCIIEBAeT BHIBECTH OAHY HOCACAUNATCALIIOCTL CHMBOAOB «CX», POAH-
TEAE YCIIEBAET BHIBECTH YETRIDE MOCABACBETEARHOCTH «PX».

Ecan #2300paIuTs nporece padoTn ¢ ceMapopoM Ha AHHEH BpeMe-
HH, 10 MOXHO ROAYMHTE RAPTHHY, H3o0paskeHHYI0 Ha prc. 10.7. Ha pu-
CYHKe H300pa’keHO HECKOALKO AMHHE BpeMeHH, KAKAAA H3 KUTODRIX
COOTBETCTRYET H3MEHEHHIO COCTOAHHA NIPOLECCd HAH ceMadopa.

ITpAMOYTOALHHKHM HA AHHIIX BPEMEHH COOTRETUTRYKY! LE[HOAAM
AKTUBHOCTH TPOIeCcCa {IISPBEE ABC AWIHI) M NCPHOAAM [MOACRHTEAL-
HQro (OTKPEITOTO) 3HETERWS cemathopa (rperes audns). Hiorags Au-
HHA BRPCMOIIH OTPAXRKACT OHePalHH Haa ceMadhopoM; CTReAKoH, HATTpap-
ACHHON RHUZ (FIMBYEBHD yMeHbllleHHe 3HaYeHUd ceMmadopa; CTREAKOH,
HAOPABASHHOH BBEpPX, — YBEAHUYSHUe 3HATEHHsI. PAAOM CO CTPRAKOH
yKa3aH lpolece, BHMNOAHUBIIME olepaliHic. byxkpod «pr» olboanadgen
IpOUect-POAHTEAR, GYKBOH «C» — IPOLECcC-MOTOMOK,

O6a npolecca CTapTyIOT NPAKTHYECKH OAHOBPCMCIIIO H CIlavdAd
HHHIIHAAW2UDYIOT CODCTBEHHEE AHAHHEBIR, POAHTEAL W 3T0OM OTKPhI-
eaeT cemadop (cpea A), [Toche sabepIIeIra HHAIHAAW2AIIME OPoLecc-
POAHTEAR 3AKDRBAET CEMaiop, HAuKHAY TeM CaMBIM KPUTHYECKYK? CeX-
uMio (cpes b u pl 11a rpacdiaxe).

TTpoNgee-1aoroMoKR UPH NONLITKE 3aKPRITh Cenadop 0CTaHABANBAET-
ca. [Tocae 3aBeplieHHsE CECeH KPHTHICCKOHE CeKITUH POAHTEAL OTKPHI-
saeT ceMadiop H IPOACAIKAET BHIIOAHATE IPOTPAMMHEIH KOA, HC BXOAA-
WHH B KPHTHUCCKYH} CEKLMEY (X Ha rpadiuke). [Tponecc-MoTOMOK B 9TOT
MOMEHT aKTHBH3IHPYETCH, YMEHBIIAET 2HAUSHHe ceMadopa K HAYHHAaeT
CHOE BRIMOAHEHHE B KPHTHIECKOH ceKupH (cpes B u ¢l Ha rpaduxc),

PoarTeAb NOCAS 3aBEDINEHEA KOAAQ, He BXOARLIETD R KDUTUUECKYK)
CeKIlHI, TPHOCTAHABAHBAET CBOE BHIMTQATICHUC MPH TOHNLITKE 3AKPHITE
ceMaop H HAUUHART PadoTy TOARKQ THICAS TONO, KAK CMIMET BHOBh
YMeHBIIHTE 3HadeHHe ceMadbopa [cpea I[N, 3areM OpoLece NOBTOPASTC.

Ay MNPOLECCHI W MEXKNPOLIECCHOE
B3AMMOOENCTBUE B WINDOWS

CHIepaliHOHHES CHCTEMEL ceMeicTBa Windows, 0CO0eHHO CHCTEMR
Ha ocHobe sapa Windows NT (Windows 2000, Windows XP, Windows
Vista}, HpepoCTABAGIOT MHPOXKWH HAGOD CDEACTE AAR CMHXDOHUBELIK
IPONECCOR H OPradn3alHi MCRIIPOLSCCIIONO BIAUMOASHCTBHA. B AqH-
HOM HOAPARASAE VHT PACCVMOTPUM HEKOTO[RBLE 13 CYLIeCTBYIOIINX MeTo-
AOB UPTalKlalHH BIaHMOACHCTENA B ONtePAIMOHHEIX CUCTEMAX ceMaH-
orRa Windows.
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10.6.1. Npouecckb U NOTOKK

KaK 1 B ApYyTHX OIepallHOHHEIX CHCTEMAX, NPOUEcCs! (Process) Apasd-
I0TCA OCHOBHEIMH COBEKTaMu, NO3BOATIOLIMMH TIOABIOBATEAAM PEILIATE
UX 332384H. KaxXARH Oponecc IPpeAOCTABASIET PECYPCH, He0XOANMEES
AAR BHINOAHEHUA COOTBETCTBYIOLIETO OpHAOKeHud. KaxaLifl mpoOecc
HMeeT acCOHHPOBAHHLIE C HUM BHPTYAABHOE aADECHOE HXICTHCTRO,
WCIOAHAEMEIN KDA; ASCKPHITODE], CBA2AHHEIE ¢ OTKPLITEIMH CHCTCMITELT-
MM OBTLCKTaMi;, KOHTEKCT Ge30MacHOCTH; YHHKAABHEIN HaAeHTUQuKarop
NpCNeccs; HepEMEHHbLLE DRPYREHTA; KAGCC NPHOPHTETd; MHHHMAAL-
HBIA M MAKCHMAALHEIH pa3sMepLl AOCTYIIION NMPOLecCY BHPTYAARHOH
TAMSATH; 10 KpaHHeH Mepe OAMH LOTOK ¥ aRARHHS.

Kamaiii nponece NpH CTAPTe 3allyCKAeT DAMIT-CAMIICTECHHLH no-
mox ynpasAenus (thread), ROTOpPRIH HashiBawyr HEPHUMHRIM OMOKOM
{primary thread}. Ho KaARIi MOTOK MOSKET CO3AABATE HOBLIM NMOTOK,
B 9TOM ¢MLICAC NpOLCCe OPeACTaPAdIeT CODOM KOHTeIHED, B KOTapom
MHKANCYAHPYETCR MHOMKECTRO TTOTOKOB, BRITOAHAIOIINX OCHOBHYIO BLI-
YHCAHTEABHYIO padoTy.

Bce moTokut npouecca aeans mexpy cobow ero BHpTYEABHDE aADeCc-
HOe OIPOCTPaHCTEO M CHCTEMHLIE PeCcYpPCLL. KpoMe DTOT0, RAMKALIA IO~
TORK VIIPABACHHUA MMeeT COOCTBEHHRIE GOpalioryHky HCKAMYHTEABHEX
CHTYyallHil, NPUOPUTET, ADKIABHYIO NAMATE IOTOKE, YHHKBALHEH HACH-
TH(DUKATOP [IOTOKA H AQHHEIe ¢ TEKYIIeM KOHTEKCTE TOTOKA. Konmekcn
nomoxa (thread context} BRAKGS&ET TeKyLUIHE IHATEHHA PETHCTPOB OPO-
[eCCOopa, CTEK BRI3OBOB 9ADa, OAOK OKPYKeHHS NOTOKA, COAEPKALUMA
AGHHBIE O pdaMepe CTeKA MMOTOKA, U [HOAR3OEATEARCKMI CTEK B dapec-
HOM TPOCTPAHCTBE POAMTEARCKOrO Nponecca. KpoMe TOro, MOTOKH
MOIYT HMEeTL COOCTBeHHHE KOHTEKCTE Oe30MaCHOCTH AAd 00paboTrn
CAYYaeB, KOFAd MNOTOK 3dUMCTBYRT [IPEBd, 4 HE HACABAYET HX OT POAH-
TEALCKOTO Mpotecca.

OnepallioHHBIE CUCTEME, OCHOBaHHRE Ha #Aape Windows NT
(Windows NT 3. x—4.0,. Windows 2000, Windows XP, Windows Vista
H BCE CepBepHble OlepallHOHHBIE CHCTEMH ceMeHCTEa Windows)
¥ Ha Apape Windows 9x (Windows 95, Windows 98 1 Windows ME]),
NOAAEPRHEBAIOT TAK HAIBIBACMYIO BHMECHAOWYIO MHOMO3AJUMHOCE
(presmptive multilasking). OHa no3RoAReT CO3paBATh 3D GERT OAHOBPE-
M@HHOTO BEITOAHOHHR HeCKOALKHX IIOTOKOB B HECKOALKHX TIPOIICCCAX.
B Goace panHux cHeTeMax Windows (manpumep, ceMeiicrtsa Windows
3.x} MOAAC PR HEBAABCE OOABE POCTaA MOAGAE DAHOBPEMEHHOrO BEIIIOA-
[ICIHA TOTOROR, OCIOBaNNasg Ha HeapmecHawuell Miorosugaunocmy
(nonpreemplive multitasking].
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Ilpu BeITeCHAIOHIEH MHOPO3IBAATHOCTHE ONEpALHOHHAN CHCTEMA,
a TOYHee, CIeUaALHBIA CHCTEMHBIH IIPOIeCce, Ha3klBAEMRIH HbIECHS -
OuUM TAGHUPGBRUIUKOM (preemptive scheduler), BpeMeHHO OpepLIBaeT
TEKYLHA TpoLece NO UCTENeHHHN BReMeHH, BHASASHHOTO MDOIECCY AAd
paboTel, IepeBOAL €r0 kB NPUOCTAHOBAGHHOE COCTDAHHE, 3aTeM MAAHH-
POBUIME NPOGYAKAAST CANHE H3 IPHOCTAHOBRACHHEIX pPaHee MPOLUeccoB
B 3aBMCHMOCTH OT HX IIDHOPHTETOB H BRIASASET KBAHT NPIIECCOPHOTO
BpeMeHH AASL 3TOT'C OpoIecca. AAHHBIA MeXaHH3M HOCUT HAYBAHHE «IIe-
DEeRAIOMEHUEe KOHTexcTa» (context switching). Tlpy HeBRITeCHAOWISEH
MHOTOZ3A8YHOCTH B NAMATH OAHOBPEMEHHO MOIYT IIPHCYTCTBOBATL
HeCKOABKO IPOLECCOB, HO NPOLECCOPHOE BPeMi BBIASASETCH TOABKO
OCHOBHOMY IPOLECCY AO TeX NOP, NOKA CAM IPOIIECC HAH NMOAB30BATEAL
He 6CBOBOAKT OPOLRCCop,

B MHOronpoLeccopHRIX CACTEMAX ONEPELHOHHES CHCTEMEL Ha OCHO-
Be AApa Windows NT I03BOASIOT OAHOBPEMEHHC BEIIOAHATE CTOARKO
TOTOKOB, CKOARKO IIPOIIECCOPOB [HAH SAED) YCTAHOBASHO B CHLTEME,
B 310M cayyae peasHzyeTCs peasbHasd MHOTO3aAaYHOCTE, 4 He ee HMH-
TaLHA.

AAS NOPOMASHHA HOBHIX NPOUECCOE MCMIOALIYETCH  (YHKLIHA
CreateProcess():

include <windowe.h>
BOOL WINAPT CreateProcess |
LPCTSTR lpApplicallionName,
LPTSTR 1lpConmandlLine,
LPSECURITY _ATTRIEUIES lpProcessAttribules,
LESECURTTY ATIRIBUTES 1lpThreadAttributes,
BCOOL bIrheritkandles,
DWORD dwlreationTlags,
LpvOCID lpEnvironment,
LPCTSTR lpCurrentlirectory,
LPETARTURINFGC lpStartupInio,
LPPRCCESE INFORMATION lpProcessliniormation);

[lpouecc, BezpaBmumi QvHEOUIO CreateProcess(), HasmBaercs
OPOLRCCOM-POAHTEARM, & COSAAHHBIN B PEAYALTATE BRIANAEA AWHHOH (DYHK-
OHH HNpOTIecC HA3BIBAETCH IIPONECCOM-TIOTOMEOM, [lpoLecc-moToMOK
TIOAHOCTBIO TIC3aBHCHM OT MOPCAMBIIETO ero mpolecca. Ho poaurean-
CKHIA TTPOLECC MOAYIAET BOSMOMKHOCTD CASAHTE 34 [TOPOXKASHHLEIM IIPO-
LEecCcoM H OTCACTHFRIBATL HOKCTOPLIC COOLITHA, CEBA3AHHEIS C HEM,

Mapamerp lpApplicationName sapgeT HMA TIPOTPAMME], KOTO-
pas aAoaskHA OBITH BRIIOATICNd. Ecam paunifl napamerp pased WULL,
TS HMHA aar[ycxaemoﬁ OpOTPAMMBL AGAKHO 3dAdHATBCH B napaMeTpe
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IpCommandLine. B pannoM [apaMeTpe Taloke 3aAAOTCA H Mapa-
MOTP, [MePCAABACMLIC 3anyCKacMO nporpaMme. EcAM mapamMeTp
lpCommandLine nmeer aHaueHue NULL, To 3anycraemaa nporpamMma
Geperca U3 napaMerpa lpApplicationName. Ecau o0& Crpokn He pag-
Hel NULL, To mapaMerp IpApplicationName 3aAacT 3alyCRaeMyIo Ipo-
rpamMy, a8 B napameTtpe |pCommandLine nepesserced COHCOK uapame-
TPOB AAST AQEIIOH MTPOrPAMMEL, PAsACACHHEIX TPOOSAdMH.

[apamerp lpProcessAtiributes HcooAb3yeTed AAR SaAAHHA CO3AA-
BACMOMY IPOIIECCY MPaB AQCTYTIA, OTAMTIHEIX OT UPAB IO YMOATAHMIO.
Kpome TOrg, 0AMH H3 3A€MEHTOB CTPYKTYPEI, Ha KOTOPYIO YKA3BIBJET
AAHHLIA NTapaMeTp, HCHOALIYeTCS ANH YEA3AHHA TOM), YTO ALCKPHNTOD
[Ipollecca, COIAGHHOTO B PE3YALTATC BLI3ORA (PyIIKLHU CreateProcess(),
MOXeT DBITH YHACABAOBAH IIPOILECCAMH-IF UMK MU,

IMTapamerp lpThreadAttributes HCNOAER3YETCA TAK JKe, KAk H IIaPAMETP
IpProcessAllributes, Ho ecan napamerp IpProcessAttributes mpeaHasHa-
YOI AN U3MEHEHHA NapaMeTPOB CO3AABAEMOro IpoIecca, TO AAHHEIS,
nepeasapaeMie B napametpe IpThread Attributes, HCMOAB3YIOTCA AAA H3-
MeHeHHUA NapaMeTpoR MEPBUYHOND [IOTOKA CO3AABHEMOTO NIPOLIBCCA.

[MapameTp blnheritHandles scnoan3yerca ansn YRa3alug TOrQ, AOA-
FKeH AH AQUEPHIE OPOIeCT HACASADRATH BCE HACABAYEMhIE ACCKDUTN-
TOpH 0T nponecca-poantean (TRUE) mam uer [FALSE). INpu stoM na-
CAGAYIOTCS HE TOABKO ARCKOHITOPLL OTKPHTHX (DAHAOBR, HO H ABCKDMHLI-
TOPE! CO3AAHEHX NPOLECCOR, KAHAAOB H APYTHX CHCTEMHEX pecypCcoBb.
YHACAUAOBaHHEIE ASCKPHIITODE HMEOT TE JKe CAMBIE 3HAYEHHA H TE JXe
CaMLIC TTPABA AOCTYIIA. CAGAVET OTMETHTE, YTO HACASAVIOTCH He Ble Ae-
CEPUINTOPEL, 4 TOABKO T2, KOTOPHE IIOMEYEHB KK IaCACAYEMEIS, ITO
CBONUCTED ACCKPHIITOPOR OUEHR BAXKHO [IPH OPraHM3A Il MERTTDULECC-
HOT'O B3aNMOAEHCTBHL,

Iapamerp dwCreationFlags IpeaHa3HaueH AAS 3aABHHA KAACCA [1pY-
OPHTETa CO3AABACMOre NPOIECcca, A TAKCKe HCTIOAB3YETCH AAT YIIDaBAe-
H#s CrOfCTRAMU npouecca. Hampimep, ecan nponecc-poalTeAb | CO3+
AABACMEL NTPOIecs IBATIOTCA KOHCOALHEIMY NIPHAOKEHHAMHA H B ITapa-
merpe tepepnetcd sHaveHne CREATE NEW_CONSOQLE, to cosaaH-
HEBEIA nponece 8yAeT HMeTh CBoe cOfCTBeHHOe KOHCOARHOe OKHO. bea
YKa3aHHA AGHHOIO [IaPpAMEeTPa HOBOC OKHMO 11C COZAAETCA, & COZAAIMTLH
TIPOIECT HACABAYET KOHCUARHOE OKHO IPOLECCa-POAHTEAS,

INapametp lpEnvironment HCOOALIYETCT AN H3IMEHeHHA 3HauYeHuH
TEDEMEHHBIX DKDYXEHHY COBAABABMOTD IIPOIEcCd H COASPIKHT YRA3d-
TCAL 113 BAOK OKPYIEEHHA ANl HOBOTD OPOLiecca. JTOT DAOK 3aBeplIaeT-
Csl HYAEM H COCTOHT H3 CTPOK BHAQ:

name=valuaii
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Ecan asanani napasverp aMeeT sHaveHne NULL, okpyxeHne Hacae-
AVETCS OT IPOLECCa-POAHTEAS,

[Mapamerp lpCurrentDirectory HMCIOAB3YETCH AAfl 38AAHMA TEKY-
Lro AMCEA M KaTANOTA AAH CO3AaBaeMaro npoiecca. Ecau mapamerp
paBeH NULL, TO TeKyIIHH AMCK H KATAAOT HACASAYIOTCS OT Tpollecta-
POAHTEAS.

[NapaweTp IpStartuplnfo Takxe npeaHazHavdeH AAS H3MEHEHHA Xa-
PAKTEPHCTHK COJAABAEMOTO IIPOoLecca. AAHHLIH DapaMeTp 03DOASQT
JAAGBETD HAY4ARH FF¢ KOODAWHATEI OKHA COIAIBAEMOTO [IPOLIECCa, ONpe-
ABARIET, CACAYET A CO3AATE OKHO EUAHMLIM HAH €70 HYAKHO CKPEITE, 4 TAK-
JKe MMO3B0ANET NEePeOIPEARAATE ARCKPHIITOPEH CIAHAGPTHRIX YCTPOHCTE
BEOAA/BEIBOAA KOHCOABHLIX NPHAOMEHHHA AAA NepexXBaTa ABHHEX, BLI-
BOAMMEIX Ha KOHCOAB OPOLECCOM-TIOTOMKOM, TIPOLECCOM-DOAMTEAEM
HAH NTEpeHANPABASHHA 3THX AAHHEIX B (padia Aubo Ha YCTPOHCTRO, Aaw-
1B NAapaMeTp NO3BOATET H3MEeHHTE H ADYTHE CEOHCTBA COZAABAEMOrO
NpOIEecca.

INapamerp lpProcessinformation ARAACTCH BO3EPANAEMEIM. B AaitHoM
napaMerpe ROIBPALIAKTICH ASCKDUTTIIOPE H NASHTH(HHKA TODEL CORAGH-
HOI'C IPOLECcCA M eTo IepBH'IHOTD NOToKA. AaHHaa iyHKIHA BO3Bpalla-
eT {0, ecAH [0 KaKOH-AHG0 NPHYMHE He YAAAOCE CO3AATE HOBLIH ITpoLect,
HAM 3HAUEHHE, OTAIMHOE 0T 0, @CAH nponece OHIA YCNEIHo CO3AAH.

IMprrugaMy OTKa3a CHCTEMBI B CO3DAHHM HOBOIG HpOLecta Mo-
#er GHITH MCUEPHAHNE BHPTYRABHOH MaMATH, NepenoAHeHHe TabAR-
UEl NMPOOECCOR HAHM TOT (DAKT, UTO 3ANyCKAeMad IIporpamMMa He SBAA-
eTcd OporpaMymoil Ao cueHapsem. KpoMe Toro, Ha BO3MOMKHOCTh
NDPORAGHHS HOBOID NpOLecca BAHAeT napaMerp peecrpa HKLMN
Software\Microsoft\Windows NT\CurrentVersion\Windows\ UserPro-
cessHandleQuota, oTBedarOmMi 33 OrpaHHYEHHE HAa KOAMYBRCTBO AE-
CRPHUITOPOB AA OAHOTO mpoHeccs, 1o YMOAYAHAIO AN AAHHOID TTapaMe-
Tpa B cicTemax Windows XP u Vista yeraHoBaeHO 3HauenHe 10000, Ho aa-
MHHUCTPATOP CHCTEMEI MOAET U3MEHHTE TO 3HaUeHHe 1 TakuM ofpa3oM
HM3MEHHTh OTPAHMNEHHS Hd KOAHYECTBO 3aIYCKAeMEN NPOIecCoR.

Takxoke HAKAGABIBALTCI CHCTeMHOe OTPAHHYEHHe Ha AAMHY HTOMOROH
KOMAHALL Andl JaTyCcKa npoueccd. OHA HE AOAKHA MpeBHIItaTe 32 767
CHMEOADE B AAHHY,

AAS  CO3NBHMA  HOBLIX TOTOKOB  HMCHOAL3IVETCA  QYHKUHS
CreateThread(}:

include <windows.h>

HANDLE WINAPI CreateThread!
LPSECL’RITY_ATTHLBUTES lpThreadAttributes,
SIZE_T dwStackSizs,
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LPTHREAD START ROUTINE lpSlartAddress,
LPVOID lpParanater,

DWORD dwCreaticrFlags,

LPDWORD _pThreadTd) ;

Mapametp lpThreadAttributes HCIIOABIYCTCS AAST 38AQHHA CO3AABAES-
MOMY HITFTORY O 3B ACCTYIIE, OTAHYHAIX MPHB 110 YMOAYAHUR. Takxe AdH-
HELL ITapaMeTp HCIIOALIYETCI AN VKA3AHHA TOrO, TTTO AGCKPHIITOD CO3AAH-
HOPO NOTOKA MOXKeT ORITh YHACASACBAH TIPOIeCCaMH-TIOTOMKAME. Ecal ke
napaMeTp HMeeT 3HaueHne NULL, TOTOK HOAYSACT WPEsa 0 YMOATAHUIO,
@ AECERHIITOR TIOTOKA HE MOMET HACACADBATLCH TTIOTOMKAMH.

[laparerp dwStackSize MpeAHaszHAUEH AAH 3AAAHUA HAYAALHOMO
pasMepa CToeKa noToka b Gaitax. EcAl sKe B napaMeTp INepCaAaCTes 31a-
genre (0, TO pasMep CTEKA COOTESTCIBYET PDA3Mepy CTeKa 110 yvoAda-
IIHICG, ONPEASACIITIOTO AASL IPHAOKEHHA.

B napamerpe lpStartAddress nepeapaercs aapec AvKaanHo# (yHK-
LHH TPHACKESHH, ROTOPAA OYAST BEIIOAHATLCH MOTOEROM.

IMapameTp lpParameter NpepHAIHAYEH AAS [ICPGAAYM CO3AABAEMOMY
NOTOEY BXOAHBIX 3HAYEHNN, HEODXOAHMRIX AAS OCHORHOU (DYHKITHH OO~
TOKA.

Mapamerp dwlCreationFlags ynpapaser CO3AGHHUEM 10TOKA. Hanpu-
MCD, CCAH AQHHLIE HapaMeTp uMeeT sEadene CREATE _SUSPEMDED,
TO COZAAHHRN NOTOK MePEBOAHTCH B IPHOCTAHOBACHHOE COCIOsHMNEe
AO TeX IIop, NoKa APYTOH TOAOBHO IOTOK He BO300HOBHT &IC.

BoappaijaeMeiii napametp lpThreadld ucnoAbsyeTcd AAd NOAYIeHIS
UACHTH(RHEATOPA COBAAHHOTC TOTOKA. ECAY AAHHHA TapaMeTP paBeH
NULL, To HAEHTH(IHUKATOD CO3AGHHOTO IIOTOKA HE ROIRPAIAETCA.

EcaAn BEIZDE DYHKIIHH 33KDHIHACH CO3AAHREM HOROTO TIOTOKE, PYHK-
LIS BOZBPALAST ASCKPHATOP CO3AAINIONO NOTOKA. B IPOTHRHOM cAygac
rouepalaercs sHavedHe NULL,

[NpHulHOH HeyCoeHON IOIRITKH CO3A3Th HOBEIH NOTOK MOJKCT $IB-
AXTBCA HCYEDIAHHE PECYPCOB CHCTEMEE HAM MCUEPIIGHHE AMMILA HA AB-
CKPUNTOPH. Yame BCero IPHIMHON HeyCIHeINHON MONBITKH CO3AAHMA
HOBOTO NIOTOKA ABAAETCA HCUEDIIAKIE BUPTYAALHOH NaMITH, €CAHM B CH-
CTEME YXEE CYIUECTRYET OOALIIoS KOAWISCTB0 IOTOROR,

AAA DOAYMEHHT ASLCEPHIITOPA H UACIHTH(GHMKATOPA TOKYILETO IIPO-
necca veneabsyiored thyaxkinu GelCurreniProcess() n GetCurrend-
Processld() ¢cooTBeTCTBEHHO:

include <windows.h>
HANDLE WINAPI GetCurrentPracess (void) ;
DWORD WINARPT GetCurrentErocessId{void);
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AHAAOTHYHEIE DYHKI{HH CYLISCTBYIOT M AASl NOAYYEHWSE ARCKPHITTO-
pa v HASHTH(MHKATOPA TEKYILETO MOTOKA:

include <cwindows . h>
HANDLE WINAFPT GetCurrentThread(void};
CWORD WINAPI GetCurrentThreadId (void);

PaccMoTpuM NpHEMep uporpaMMmul, Nopoxadlome HOBBIE MOTOKH
H IIPOURCCH

ProcessAndThread.c;
#include <windows.h>
#include <s=dio.h>
#include <tchar.h>»
// JaHEHeE, LepelabBaenile CO3OA3ASMOMY NOTOKY
typedef struct Date |
TCHAR cmd [0 ;
int parentThreadIlD;
} TDATA, *PTDATA;

DWORD WINAPI ThreadProc (LEPVOID lpParamy};
vold ErrorReport (LETSTR lyszPunction);

int main {}
(
FTCATA plhata;
CWORD awIhreadld;
HANDLE hThread:
// Bupenfem NamaATb 58 DAYHEIX, TEeDenasasmMpix
CO30AaRASMOMY HNOTOKY
plata = (PTDATA)HeapA_loc(GetProcessHeap (),
HEAP_ZERO MEMCRY, sizeof (TDATA}):
if (pData == NULL)
{
ErrorReport (TEXT ("HeapAlloc () ")) ;
return (1) ;
1
// 3anoaHAeM CTPYKTYPY OAaHHHEX KOMaHda pachnedaTky
// nepeMeHHHX OKPYXeHMS ¥ ATSHTHUIMKATOD TeKyIera
// naToka
 tescpy{pData->omd, TEXT ("and /o set ComSpec™));
pData->parentThrecadlIl - GetCurrentThreadld () ;
// CosndaeM HOBHHM KOLOK
hThread = CreateThread/
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NULL, // ATPUDYTH €e30NaCHOSTH 10 YMOJIYUaHMIO

a, // PA3MER CTEKAa NOTOKA NO YMONUIHKE
ThreadProc, // agpec oCHOBHOH $yHRUNMK NIOTOKA
phata, // JaHHEl® OTA NOTOKE

Q, // dnary cosOaHMd NOTOKS 16 YMOJTHAHMK

&CwThreadId); // cOnepXHMT MOeHTHEVKATOPD
// CO3ODaHHOTO ROTOKS
// CpoBepreM, uTO IOTOK GHJY YCNEUNKO COSIAH
if (hThread == NULL)
{
ErrorReport (TEXT ("CreateThread () "))}
return(l) ;

}

S/ KoeM OXMIOAHMA BaBEpWeHMA NOTOKAa Hes ralM—ayra
WaitFozrSingleUhject (hThread, IKFINITE) ;

// BakpHEaeM OeCKOMUITAp 10ToKa

CloseHandle (hThread);

return (0} ;
}

// T'nmaerad QyHKUWMA CO31aBAEMOD0 NOTOKA
DWCORD WINAPT ThreadProc {I,FVOTD lpParam)

STARTUPTNFG si;
PROCESS_INFORMATION piz
PTNATA pbhata;

// MoylydaeM OaHHEE, [ISPeOiBASMES CORLEBASMOMY IIOTOXY
pData = (PTCATA) lpParam;

// BxzolMu Ha KONCOMNL DAHEHES O NOTOKEe-DOINTaNe

// ¥ nponecce, KOTORRT O0JKEH Owilb NCPORISH

// COBOAaHHEM IICTOROM

_tprintf (TEXT {("New Lhread i3 created by thread with
Id %4 arnd conrand to execute is \"&sh"\n"),
pCata-»parentThreadlIl, pData->cmd) ;

ZderoMenory(ssi, sizeof(si));
si.ch = sizeaf (81);
deroMemcry {&pl, sizeof(pil)):
J/ BanycraeM nNpousesc-oToMOK
if (!CreateProcess (NULL, // He MCHONE2yeN NEDBRIN
// napameTp
phata->cmd, - // XKomaHZHas crpoKa
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NULL, // HeCKpANTOP COROARASMOTO

// MpoueCcca He HACITeIYeMHHA
NULL, // JeckpuCTop NEePpBMYLICTO

// Noroxa He Hachelyeublid
FALSE, // Tlpouecc He HacnenyeT

// DEeCKpANTCOPRH

// nponecca-pogvTena
0, // CIary COBOaHMA NpoOUCCoa NG YMOIYaHMD
NULL, [/ OKpy®eHHe HACTeOyeTos

// 0T mporeca=peanTCils
NULL, // TerywHil kaTaNsh HACHSOYeTCH

/) oT mpouecCa-poUTeNs

&si, {/ YrRasarens Ha HAaYalLHLIC YCTaHOBKMK
// ars npouecca
spi) // NlonyuaeM DeCcKpUNTOpH Ipouscca

/{1 ero NEepBM4HODO LOTOKA

NrrorRepcrt (TEXT ("CreateProccess() ")),
return(l);

// OxMOaeM 2aBSpueHMs BHOOJHEHMA IPOUSCCA-NIOTOMKA
// Bes majiM-ayTa
WaitForSingleObiect (pi.hProcess, INFINIIE);

// BaKprBaeM AeCKpUNTOpRH IEOLeCCa ¥ 8T NeRRUTIHOTO
// noTcKa

Closellanale {pi.hProcess);

CloszHandle (pi.hThread) ;

// CocroOOXmasM MaMATR, BELJEHEVD A8 HapaMeTpOR
// norora
HeaplFrae {(GetProcessHaap (), 0, pData);

returrn (Q);
}

vold ErrorReport (ZPTSTR 1pszFunction)
{

LPVCZID loMsgBuf;

LPVCID lpDisplayBuf;

CWORD dw = GetLastError();

FormatMessage (
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FORMAT MESSAGE ALLCOCATE BUFFER |

FORMAT MESSAGE FROM_SYSTEM,

NULL,

dw,

MAKELANGID (LANG NEUTRAL, SUBLANG DEFAULT),
(LETSTR) &lpMsgBuf,

0, NULL };

lpDisp.ayBuf = (LEVQID}Localalloc (LMEM ZEROINIT,
{ls-rlen { (LPCTSTR} lpMagBuf)+lstrlen!{ (LBECTSIE}
lpseFuncticn}+40) *sizeof (TCHAR) ) ;

_stprint £ ({LPT3TR) lphisplayBuf,

TEXT ("%s failed with error %d: %s”), lpszFunction,
dw, l1pMsgBuf) ¢

MessageBox {(NULL, (LPCTSTR)lpDisplayBuf,
TEXT {("Error"}, MB_OK) ;

LocalFree (lpMsgBuf) ;
LocalFree{lpDisp_ayBuf};

B npouecce paboTel AAHHOH IPOTrPaMME! CO3AAETCH RIS OAMH IIOTOK,
EOTOPHI TPHHKMAST APd MAPAMETPA: HACHTH(HKATOP POAHTEARCKOTO
[IOTOKA H CTPOKY, B KOTOPOH COACPARHTCA KOMalad. COIAANHLIA NOTOK,
E CROK) OMEDEAR, ITBPUARARET HOBRIF NpONECC, HCUDAR3YR TEPEAAHHYH)
CMY KOMaHAY (B IPHMCDC KOMaHAS IPOCMOTPAa 3HAYCHHA ICPeMeHHOH
orpyseaud ComSpec — wemd /e set ComSpec»).

B pe3syarTaTe paGoThl NIPHBEASHHON BEHIIIE NPOrPaMMEl HA KOHCOAR
BEIBOAHTCH COOBILNEHHe:

C:\>ProcessAndThread.exe
New thread is created by thread with Id 3136 and
command to execute 1s "cmd /c set ComSpec"
ComSpec ~C:\WIN\system32\cmd. exe
G\

CAeAYeT YIIOMAHYTE ellle paA GYEENHE, HCIOABIGBAHELIX B AAHHOM
npuMepe. B eppyio ogepeal 310 dyuknus WaitForSingleObject():

include <windows.n>

DWORD WIKAFI WaitForSingleObiect (
HANDLE hHandle,
DWORD cwXilliseconds) ;

AanHag GYHKIHA GAOKHPYCT TeKYIIMH Mpouece Ao TeX TOp, NokKa
GffBERT, BCCOTTHHPOBAHHKIH C NePeAdHHREM Asckpuuropam hHandle, re
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OepCHAET B CHTHAABHOE COCTOSNHE HAH HE HCTeYeT 3aAAHHEINH IeDHOoA
oxuadara dwhdilliseconds B muaanicekynpax. Ecaw mapaMerp dwbilli-
seconds uMceT staveine INFINITE, To repHOa 03KHAIHMA HEKOTAQ HE HC-
TeKaeT U IPOLECe NPnBYHKAIE1TCA TOABKD [IPH NEPRXOAE 3SARHHOI OFb-
€KTA B CHTHarbHOe cocTosmie. OyverIMN ceMeficrBa WaitForObjects()
ABAAIOTCA OAHHM M3 SAEMEHTOB MeXaHH3IMOB CHHXPOHU3AIHH, TIOAAeD-
HHBAEMEIX ONEDANUOHHEIMHI CHCTRMAaMH CeMeHcTBa Windows,

B ragecTBC 0OBEKTOR, 33 YbHM COCTOAHHEM MOJKET CABAHMTE AQHHAH
hyBKIWE, MOTYT BRICTYTIATE COORITHA, MBHITERCEH, TPONECCH, TOTOKH,
ceMapops 1 T. A. Ecan HaOAlopaeMEBIe 00 BEKTLL SIDAAKOTCS IPOIICCCAMH
HAH ITOTOKAMH, TO AAA HHX CHIHAABHOE COCTOSHHE HACTYTIAET TOTAA,
KOrAD OHU 3aBePIIAHOTCH,

Ecan (pyvHEOHZ 3aBoplIaeTCcA OpH MepeXxois HalAIALEMOTo 00L-
CKTd H UCHTHAARHOE COCTOSHHE, TO RO3BPAIIAETCR 3HadeHwe WAIT
OBJECT_0. EcaM ®c DYHKUMS 33BCPIIAETCA MO HCTCICHHH IICPHOAR
OMUAGHHY, 10 BOAHpataercy snadenue WAIT TIMEQUT.

EcaArl HeoBX0AHMO OTCAERHEBATE OAHOBPEMEHHO HECKOABKD OOLCK-
TOB, TO HCHIOAR3Yerca QyHKuna WaitForMultipleObjects():

DWCRE WINAPZ WaitForMaltipleObiects (
DWCOED nCounl,
const HANDLE* 1pHandles,
BOOL bWaitAll,
DWORD dwMilliseconds) ;

B aanuoit dvrrkuMn napamerp nCount onpeacaser obmiee ko-
AMUECTBO ARCKPHITCOPOB OOBEKTOB, 34 KOTOPEIMM BeARTCY HAOAKD-
aeure, B pmapamerpe IpHandles nepepaerTca MaccHB ACCKPHITO-
puB OOREKTOR, COCTOSHUE KUTUPBIX UTCASKHBAETCH DYHRIHeH
WaitForMultipleObjects]). Ecan aat nmapaMeTpa bWaitAll veranos-
AeHo 3HaveHHe TRUE, To QyRKUHA BO3BPATHT YIPABAGHHE OGHHAA-
KLUEMY TPOLECCy TOABKO TOTAR, KOTAA BCe ODBEKThl H3 MACCHEA OYAYT
IepeBeAeHEL B CUTHAARHOE COCTOAHKE, B TpoTHBHOM cayiae (byHKEUMA
OERHAAET NePeBOAR XOTH DBl OAHOTD 06 BEKTA B CHTHAABHOE COCTOAHUE,
a Be Bcex oauoBpeMeHHO, [lapametp dwhMilliseconds, Kak u pas hyTik-
o WaitForSingleQbject(), HCNoAB3IYeTCA AAS 3aAAHUA ITEPHOAA ORIt~
AGHHUS IIepeBOAR OOLEKTOR B CHTHAABHOE COCTOAHUE, 10 HCTEISHHH
KOTQPOrO YIOPABACIIHE BO3RRAMIACTCA BLIIBABLIEMY OYHKIHK IpO-
Leccy, 3o ILPOUCKXOAHT ABKE R TOM CAYYAE, €CAH ITEPHOA OFRHAAHES
HCTEK H HH 0AHH O0OBeKT He §ilA TepeBCAeH B CHIHAALIIOC COCTOANNE.
AaHHBIH NapaMeTp Takike MOMET IPHHUMaTh 3Hauenus INFINITE,

IIo 3aBepuieHNH PabOTHL AaHHAS YVHELIE BO3BpALUAcT 3HAUCHHE
WAIT _TIMEOUT, ecAM HCTEXAO BpeMA ORKHAQHHA [IEPeBCAA 00BEK-
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TOB B CHTHAABHOE COCTOsHHE, ECA npH BHI3OBC DYHKIHH NapaMeTp
bWaitAll paner TRUE # Bce 06heXTE ORIAH MEPEREASHR B CHTHAARHOE
COCTOSIHHE AQ HCTEYSHHs MePHOAA OFEHAAHUA, GYHKIHA BO3BpAILS-
et sHaueHue WAIT_OBIJECT 0. Ecau xe napamerp bWaitAll pasen
n FALSE ¥ Karol-A1100 00BeKT OBIA NePeBeASH B CHIHAABHOE COCTOf-
Hue, Bo3epaliaeted sHadeHre WAIT OBJECT_0 + n, rae n — "omep
o6nekTa B Maccube |pHandles, KOTOPLIT OLLA IEPEREASH B CHTHAABHOS
COCTOAHME.

I'lo oFoHYaHWE DAGOTE ¢ OOKEKTAMH, AAS KOTODHIE OTKDRIRANITCR
ASCKPHIITOPL, TTOCACAIIAZ AOATKHE] OLITE 3JAKPHTEL. AAS ITOTO HCIOAL-
syetes hyrxuug CloseHandle():

include <windows.h>
DWORD WINAPT ROC™. CloseHandle (HAKDLE hCbjact) ;

B xagecTee napaMeTpa MEREAACTCA PAHEE OTKPLITLIH ACCKPHIITOD.
ACCKDHOTOPEL NPGUECCOB H TOTOKOB AQ/AGKHR ORITh 3dKPBITH AAMKE
B TOM CAYYAC, CCAH CaMHF OPOUECCh U IOTCKH VIiKe 3aBeDUIHANCL.

10.6.2. CuuxpoHu3auun. Cobritus, cemadiopsl,
MbIOTEKChI

Kaxk u OoABMIMHCTBO QIEPALMOHHBIX CHCTEM, IOAACPRHBAIOIIHK
OAHOBPEMEHHYIO paboTy HECKOABKMX KOHKYDHPYIOLLUHX [pPOIieccos,
QIepanoHHEle CHCTEMEL CeMeRCTBA Windows NoAAeDsRHBAKOT EeARIH
A MeXaHH3MOB CHHEXPOHH3AUHH NPOUECCOB H IOTOKOB. JTO M03BO-
AfleT OIPOIECcaM H3feraTh OAHORPEMEHHOTO HCHIOARIORAHES Hepasse-
AABMBIX PECYPCOB, UYTC HAIHE BCCTO MPHBOAHMT K KPAXy OPOLECCOB, a B
HEKOTOPHX CAYYASAX H BCeW CHOTEMAL,

OnepanonnLe CHCTCMLL ceMeitctsa Windows IMIoAACDARUBAIOT Ta-
KHE MEXAHHAIMhE] CHHXPOHU3AIHH, Rak cODRITHA, ceMadaphl, MBIGTEK-
CEI, KPMTHYACKHEe OBAACTH, K ellle LeALIH paj METOAOB OPraHU3amHU
HA3AEAEHHA PECYpPCoB MeXAY KOHKYPHPYIOIIHMH npoleccami. B pan-
HOM IOAPA3ASASe MEl PACCMOTPHM PASOTY € TAKWMH MeXaHM3IMaMH CIHH-
APOHH3AIHH, KaK cOOBITHA, ceMadlODEl H MBEOTEKCHL.

Cobmmusn (events) NpeACTARARKOT COBDH OOReKTH MeXaHH3IMa CUH-
XPOHHK3AIIHH, TIPEAHA3IIAYCIIILIC AAH MADCIICHKES NOTOROB © ITACTYIAS -
HWHM HEKOTHROIG NPOTPAMMHD YHOparaseMmoro colrTuya, CyuecTryer
ADA THTIA OOBEKTODB CHEXPOHH3AUNRY — COOBITHS, COPACEIBACMELIS BPyI-
HYH) M ¢ApachiBACMbIE ABTOMATHYLCKH,

ABTOMATHISCKH COpacLIBASMEIe COOLITHA XAPAKTEPHAYIOTCA TEM, TITO
ECAH TaRoe COOBITHE TIEPEeBOANTCS B CHTHAABHOE COCTOSHHE, CHCTEeMa
4BTOMATHUECKH BLIGHPAET ORWAI IITHA CHTHAARHOTO COCTOAHWA TIOTOK
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H IepeAaeT YIIPABASHME eMy, [IPH 3TOM TaKee coSuITHe aBTOMATIHECKH

MePeBOAHTCA B HEeCHTHAARHOE cocrosHne. [lpu pabore co cHpachea-

SMEIME BPYUYHVIO COOLITHAMH OTBCTCTBEHHOCTE 38 BOCCTAHOBAGHHE He-

CHTHAABLHOTO COCTOSHMA cOORITHA BepeT Ha cefd MpurpaMMHCT. B »roM

CAyJae 0OH AONKEeH SBHO BEIBEIBATE (pyHKUIEO ResetEvent () KaskARIM pas,

KOraa HeoOXOAHMO IePeBSCTH COORITHE B HECHIHAABHOES COCTOAHIE,
A CO3AaEHA cOOLITHA HeIoABRYeTCA qryHRUms CreateEvenl(}:

include <windows.h>

HANDLE WINAPI CreatcBvent(
LE’SECURITY_ATTRIBUTL’S IpEventAttributes,
BCOL hManuwalRaose:,
BCOL bIni-ia’State,
LPCTSTR lpMame) ;

INepeuiit napaMetp IpEventAttributes oTBoyaeT 3a To, HacACAVeTCH
HAM HET Al ELMLTOPD CO3AdBHEMOIT) COGH‘I'MH NPpONeccaM-TmoToMEAME,
A TAKoKe 33 H3MeHEeIInC IPAB AOCTYIIA CO3AaBACMOro CoOuITH, EcaM pan-
HEIH LapaMeTp HMeer sHavende NTILL, To AeCKpunmop He HaCACAyRTUS
MOTOMKAMH H VCTAHABAWBAIOTCA [IPARA AOCTYTIA IO YMOAYAHMIC,

TapaMerp bManualReset oTBeuaeT 3a TO, COOLITHE XAKOTO 'ruild
ADAKHO OHTE Co3paH0. EcAn AaHHLIA TapaMeTp NpPHAHMAET 3HAUCHHAE
TRUE. To co3paeTcs cofuITHe, cOpacmpaeMoe BpyyHyH. Ecan ke mepe-
paerca 3HaveHHe FALSE, To cospaeTcd apToMaTHyecKH cOpackBaemoe
coORITHe.

[Tapamerp blnitialState npeaHasHadeH AAA 3aAAHMA HAYAABHOIQ CO-
CTDHHHA CO3AaBaeMoro cobeITHA. ECAN ARHHEH IapaMeTp paseH TRUE,
TO CO3AAETCSI COBBITHE ¢ CUTHAALHBIM HAYAABHEIM COCTOAHHEM. B npo-
THEBHOM CAyYde HAYaABHOE COCTagHNe COOBITHA YCTAHABAMBAETCH B He-
CHTHAALHOE,

Mapametp lpName HCIOARIYETCA AAR 33AAHHA UMEHH CO3AAB3EMO-
ro coOuITHd, Ecad paHHREW napameTp pared NULL, To cozpaeTes aHo-
HuUMHBIH o&pekT-coObiTHe. ECAl e B AQHHOM IIapaMeTpe NepeAdeTcd
KM, TO CHCTeMa CHayaAa [LITAETCH ONPEAGAMTE, CYLIECTEYET YiKe CO-
GEITHE ¢ TAKEM HUMeHeM HAM HeT. Ecau Takoe coOnITUe HE CYLIECTBYET,
TO CO3AAETCA HOBOE cODRITHE ¢ TpefyeMbIMH HAYAABHBIMY YCTAHOBKA-
MH. B TPOTHBHOM cAyYde HOBOE COOHITHE He CO35AeTCH, 8 OTEPLIBAETCA
AECKPUIITOP, acCOLMHPOBAHHBIA ¢ paHee CO3AAHHBLIM COOBITHEM ¢ 3a-
ASHHBIM HMEHEM,

KOAWYECTEO CO3AABACMEIX COORITHH AMMHTHPYETCA TOABKO CHCTEM-
HLIMH PECYPCEAMM W OTPAHWMHEHWEM KOAMHECTEA ARCKPHIITUPOB AAS TIRO-
Ilecca, KOTOPOe MOKCT OEITL M3MCIICHO SAMHIICTDATOPOM CHCTEME],
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AAs ABHOTO VKa’zaHMA CHCTeMe, HTCO HeCOXO0AHMO IOAYIHTE AL-
CKPHNITOD AAA PEHES COBARHHOPD COBHITHR, HCNOABIYETCH (DyHKIWA
CpenEvent():

include <windows.h>

HANDLE WINAPI OpenEvent {
DWORD dwDesiredAccess,
BOOL bInheritHandle,
LPCTSTR IoName) ;

INapamerp dwDesiredAccess coobulaeT CHCTeME, KAKHEe IIpaBa AD-
cryna Tpebyer oAs30RaTeAb AAH YIIPABAEHWs COORITHEM. AAHHLIH
napaMeTp MOXET HMeT: 3Haueune EVENT_AlLL ACCESS, no3poad-
RIUEe MOAY4MTh NOAHEIH AOCTYD K COORITHEO, AHG0 EVENT_MODIFY _
STATE. Aannce 3na'leHHe IIO3BOANET NIOALS0BATEAID HIMEHATE COCTON-
HHe COORITHA, H H GOABIIMHCTBE CAY4aeB €r0 AQCTATOYHO AAA PaloTH
C COBBITHEM,

IMapamerp blnheritHandlc oopepeAscT, MOMOT AM HACACACBATLCS
ACTEPHWMI TROISCOAME COBAABASMBIN AecKpuirrop coGrirua. Ecal
Aaanulii napamerp pasett TRUE. TO cojpapaeMLiid AGCKPHNTOP HACAe-
AYETCH NnpoONereaMa-nDTOMKAMH, B l[pU‘l‘HBHOM myqae CO3AA0TCA HEHA-
CACAYCMLIE ACCKPUITTOD.

MapaMerp lpName 333aeT HMA TOTO CYIECTBYIOMETO COGRITHS, A0-
CTYT K KOTOPOMY XO9eT NGAYHHTE OAbIOBATEAR. TaKHM 06pasoM, ¢ Ho-
MOLILEIO AAHHOR QYHRIIHH MOKHO MTOAYYATE ACCTYI TOAEKO K HMEHOBaH-
HhEIM EOﬁHTHHM. AHOHWMHEIE CUﬁhITHﬂ MOTYT HCNOAB30BATHCA TOALKO
IPOLIECCOM, CO3AAIIHM CODLITHE, 1 £TO NIOTOKAMH.

Meperaa coOEITH AXOGOTO THIA B CUTHAABHOE COCTOAHHS OCYLIeCT-
BARETCS C EOMOWEIO $VHKITHA SetEvent():

include <windovis.h>
DWORD WINAPI SetEvert (HANDLE hEvent) ;

B xasecrBe napaMeTpa B AAHHYIO DYHKITHIO TePEARETCA ASCKPHN-
TOP TOTO COBRITHA, KOTOPOR AQAKHO OHITEH MEPEEeARHO B CHrHAABHDE
COCTOSTHHE,

Ann cOpaceBanus cOGRITHA HemoAbayeTed dyukiua ReselEvent(}):

include <windows.L>
DWCRD WINAPI ResetEvent (EANDLE hEvent) ;

[NapameTp hEvent, B ¢BOIO cuepeAh, 38A36T ASCKPUITOP TOra cofipl-
THHA, YbE€ COCTOAHNE AO/SKHO GRITL BOCCTAHOBASHO H3 CUTTIAALHOTO CO-
CTOSAHHA B HECHTHAARHOR,
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Kaxus CAYUAE (IBRHAAHKWH 3dBEDHITEHHH pﬂﬁn'l'm HDOITECCOHR HAW T10-
TOKORB, IPOLECt IOAVTIAST VBEAOMACHHE O TOM, UYTC TO HAM HHOE CODRITHE
Onlao IIe peBEAEHOB CHTHAABHOE COCTOAHHE C HHIOMOILUBHY PACCMOT[HHHBIX
panee dyukuait WaitForSingleObject() u WaitForhMultipleObjects(}.

B xayecTeC OpUMepa HCUOALIOBAHMS COORITHH AAS CHHXPOHH3ATINH
IpOUercoR 1 MOTORKOE PACCYIOTRHM paHee HpPIBE,B,eHT-I]:.Iﬁ npnmep CHH~-
XPOHH3ALMHE ABYX NPOLECCOB, HMEIOIHX Pa3HOC BPOM BBITTOALEITH;

#include <windows.h>
finclude <stdio.hx
#include <tchar.h>

CWORD WIWAPRI ThreadProc (LBVOID _pParam)
void FrrorReport (LETSTR lpszTfanction) ;
int main ()
{
DWORD dwThreadId;
HANCT.E hThread, hEventl, hEvent?;
ansigneaq i;
// CoamaeM aBTOMATHYOCKM COPACHBAEMOE COSHTUEC
.""/ C HEZHMI'HANMBHREM HAYaIbARM COCTOAHISM
if ( (hZvent. = CreateEvent (NULL, FALSE, FALSE,
"Threadl")) == NULL)
{
ErrorReport (TEXT ("CreateEvent () ")) ;
return{l};
1

// Coszjaem nmorTok, KOTOPHI MONETASMCS
// CMBEXPCHA3MPOBATD C 1SPBUYHbIM N0TOROM
hTnread = CreateThread|

NULL, S/ OpaBa no yMSE4aillio

J, // pasMep cTexra Mo yMCondaHH©o
ThreadProc, // ¢¥yHKUMA ICTOKA

NULL, // aprymedT oS GYHKLMKE OTCYTCTBYET
0, // dnarH no ymMomuaHun

&dwThreadlId);

if thThread == NULL)

{
ErrcrReport (TEXT ("CreateThread{(}'™));
return{lj;

}

// O¥UOEeM COBOAHMA 2We OOHOTO COBHTKR BTOPEM MOTOROM
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// [locne coanaHMa BTOROTO CODEITHA OH NenepedsT
// neproe coGHTHUE B CUTHARLHOR COCYCAHME
// ®yvakuMa ResetFvents () He BREIRLSHETCH,
// Tax Kak coSUTHMA CBPACHBANTCA ARTIMATHUSCKN
WaitForSingleCObiject (hEventl, INFINITE):
// OTKpHBAEM COROAHHOE NOPOXUBHHEIM [IGTTKOM COORITHUS
if ((hEvent2 = OpenBEvent (EVENT_ARLL_ ACCE3S, WALSE,
"ThreadZ")) == NULL)
{
ErrorReport (TEXT ("OpenEvent () "))
return(l);
b
// llepenaeM ynpaBAeHUE NOTOKY-NICTIMKY, ISPeEOLA
// BTOpOEe COGHTHUE B CHTHANRHOE COCTOSHME
SetBEvent (hEventZ);
// OCCHOBHOW UMKN OSPBMYHOTIC HOTOKA
forf{i =0; 1 < 10; ++i})
{
// O%unaeM nepelaun yNparJIeEHMA OT NOPCEISHHOTO
// noTora
WaitForSingleObject (hFRventl, INFTNITE)
// BHBOIMM DOQHILC HA KOIICOIL
printf{("pxd ", i);
// BnokMpyeM NePEMYHEIT MOTOK HA 1 CeKYHIY
Sleep(1000) ;
// Nlepepaem yrnpaBreHUe IOROXKILRHHOMY [IQTOKY
SetEvent (hEvent2);
}
// OxMOdeM BaDeploling NOpORISHIOTo NOTOKA
WaitForSingleObject (hithread, INFINITE) ;
// BaKpHBAGM 2r0 OeCKPUIITOD
CloseHandle (hThread) ;
/{ BaxkpHPaeM DECKPUNTOPH CODRITHA
CloseHandle (hEventl) ;
CloseHarndle (hEvenl2]) ;
printf{"\n");
return () ;

DWORD WINAP] ThreadProc (LPVOID lpFaram}

{
HANDLE hEwventl, hEvent2;
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unsicned iy

// OTKpHBaaM coBuITHe, COZaHHOE NEPBUYHEIM NOTOKOM

}

if { {hEventl = OpenEvent (EVENT_ ALL ACCESS, FALSE,
"Threadl™}) == NULL)
{
ErroxReport {(TEXT ("OpenEvent () "))
raturn (1}
!
// Coslcem CBOS GETOMATHMYECKM CHPACHBASMOS COORTHS
// T HECHMDHAIBLEHM HAUAMBHBEM COCTOAHHEM
{thEvent2 = CreatefEvent (NULL, FALSE, FALSE,
"Thread2"} ) == NULL)

/
/
if
ErrorReport (TEXT ("CreateEvent (}")]);
return(l):
}
// Nepenaeu ynpaenauue NepBUUHOMY NOTOKY OfA TOTO,
// WTOCH 04 CMOT OTKPHTE COGHTHE, COSOaHHOS
// B Tekymem noTOKe
SetZvent (hEventl);
/{ CCHTBHOWM LMK ACYepPHero NOTOKAE
for{i =0; 1 <10; ++1)
{
// Cxunaed nepenauy yNpaRASHMA OT MepRUYEODQ
// nooora
WaitForSingleObject {hkvent?, INFTNITE) ;
/7 BHBOOMM NaHHHEES HA KOHCOML
printf(rctd ™, 1):
// BnokypyeM NOTCK Ea 4 CeKyHOH
Sleepr (4000} ;
// Tlepenzev ympaBlIeHUe TEepRMUHOMY MOTOKY
Set=vent (hEventl)
!

// Bexpnipasy OCCKPULTOPHE COOBTMM
Closeltandle (hEventl};
ClaseHandle (hEventZ) ;
relurn{0);

void ErrorReport (TWPTSTR LpszFunction)

{

234



LEVOID lpMsgBuf;
LPVOID _pDisplayBuf;
DWORD dw = GetLastError () ;

FormatMessage (

FORMAT MESSAGE ALLOCATE BUFFPER |

FORMAT MESSAGE_FROM_SYSTEM,

NULL,

dw,

MAKELANGID (LANG NEUTRAL, SUBLANG DEFAULT),
(LET3TR) &lpMsgBuf,
0, NULL );

leDisplayBuf = (LPVOID) LocalAllec (LMEM ZEROINIT,
{(lstrlen{ (JPCTSTIR} 1pMagBuf}+lstrlen( (LPCTSTR)
lpszFuncsion) +40) *sizeof (TCHAR)) ;

_stprintf ({LPFTSTR) lpDisplayBui,
TEXT{("%s failed with error 5d: %s"},
lpszFuncticn, dw, lpMsgBuf);

MessageBox (NULL, (LPCTSTR}lpDisplayBatf,
TEXT ("BErroz"), MB_OQK};

Loca_Free (1pMsgBuf) ;
LocalFree {lpDisplay2uf);

B pesyarTaTe paGoTLL AAHHOH IIPOTPAMMB! Ha KOHCOAB BYAET BLIBE-
A€HA CTPOKA CASAVIOIIEro BHAA:

cCplcelple2p2cipdclinlchpbecepbcip? ct pl c2pd

BHAHG, 4TC, HECMOTDA HA PA3HOS BpeMs BACKHPOBKH IOTOKOB, HX BH -
BOJ, CTPOTO IEpeayeTca. LCAY JXe B IPHBEASHHOMH BEIIE NNPOrpaMbie 3a-
KOMMEHTHpOBATE BEI30BRL PYHKIHI SetEvent() n WaitForSingleObject()
BHYTPH IJHKAOE H NepPBHUHOTO IOTOKE, H MOTOKA-NOTOMKH, TO PEAYAB-
TaT PaboTE IPOTPAMMEL OYACT HMETE CACAYIOUIHEE BUA,

vl alplpidpipdcl pdpép? p8 o2 pY 3 4 b cé ¢7 c¢B cf

BrupHO, YTC NepBHUHEEA MDOTOXK HHKAK He CHHXPOHH3HPOBAH
C MOTOKOM-HOTOMKOM H 3aBeplliaeT CBOK) OCHOBHVIO paboTy rapasac
PaHEBIIS, Y2 AOT{epHHI:'I TMTOTOR, )

BTopoi MCXaHK3M, HCIIOALIVCMEI AAA CUTTXPOHM3AIMH B Windows,
YXE RCTRRUAACA NPH O3HAKOMAGHHH CO CPEACTHEAMI CHHXPOHWIALKM
B Linux — cemadopel. B Windows cemadoprl APeACTARASIOT COOOM
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OOBEeKTEl CHEXPOHHIGUHHM, HMMEHe BHYTDPEHHHI CUeTUHE, Haue-
HHEe KOTOPOTD MOMET HAXOAMTECA B AMANA30HE OT HYAA AO DAARIIIOrO
MAKCHMAABHOTC 3HE@Y€HMA, JHAUYSHHE 3ITOro CYeTUHMKA YMEeHBLUAeT-
CH HA BAMHMIYY KaXRABIA Pa3, KOLAG UAHOMY H2 IIOTOKOE BA3DpAINA-
eTCd VHpanaeHHe Hil (yIRMHAH oXuapaHus (WaitForSingleObject()
1 WaitForMultipleObjecis()), » ¥yBeARUMBASTCH , KOTAA TOTOR OCBODOMK-
paeT ceMadop. CeMadhop NepeXoAUT B CHIHAALIOC COCTOAHHE KasRALIH
Pa3. KOTAA 3HAUeHHe CueTUMka He paBHO (), 1 B HECHUIHBARHOE COCTOA-
HHE, KOTAS 3HAIeHNE CUETIHKA PABHO 0.

Aas cogpanua cemadiopa nenmoasdyercd hyHKIMA CreateSemaphore():

$include <windows.h>
HANDLE WINAFI Createlemaphicore(
LPSECURITY ATTRIBUTES IpSemapnoredttribrtes,
LONG 1lInitilalCounz,
LONG IMaximumiiount,
LPCTSTR lpName) ;

IMapamerp IpSemdphoreAttributes oTBETAET 34 TO, HACABAYSTCH HAT
HET ACCEPHIITOP CO3AABAEMOTO ccMadiopa NPOLCCCAMH-TOTOMKAMH,
4 TAKJKE 3a ASMEHEHHE ero updh AUcrylid. Ecav AogHHRETH napaMeTp mMe-
er 3HateHHe NULL, ACCKpUOTOP He HACACAYCTCA IIOTOMKAMH H yCTa-
HaBAMBAIOTCA OPaBa ACCTYIIA IO YMOAUAHMID,

B nmapaMerpe llnitialCount nepepaeTcd HauaibHOS 2HATcHHE BHY-
TRCHHCrO ¢HeTIHKa cemadopa. MarCHMAABHO AOIVCTHMOE 3HAYEHHE
CHBTYUHKA MepeadeTcl B rrapamMerpe IMaximumCount.

IMapameTp IpIName HCNOAB3YCTCA AMT 3AAGHUA HMeHH CO3AaBaeMOro
cemdthopia. Ecan paHHWA nspaMeTp paseE NULL, co3paeTCH aHOHHM-
BB cemadop. EcAl JKC NePCAASTCS HMSL, KOTOROS VK OLIAC MCTIOAL30-
BAHC PR CO3AAHHH CHUCTEMHABIX DVEEKTOB Windows, 1akux Kdak CObhhl-
THA, CEMad)oPH, MBIOTEKCEHL U T. A, ceMathop He COZARCTCHE M (PyHKINA
JABePIUASTCI CIUHGKOH,

Ecau hyHrIIs 3aBepIIaseTcs YCIeMIHO ¥ YAGETCS CO3AATE CeMaqiop,
To dyuxrimsg CreateSemaphore() Bo3BpallaeT ASCKPHIITOP CO3AAHHOIO
cematopa. B npotasHOM caydae dyHKIHA BOSEpaniaeT sHadenre NULL,
KoAMYeCTBO COZAAHHEIX CeMAgOPOR, TaK XKe KAK H FOAWISCTRO CODLI-
THH, OTPalHYHBACTCA CHCTCMHLIME POCYDPCEME H AHMHTOM Ha KoAaHYe-
CTBO ABCKPUIITOPOE, KOTOPOE MOXET CO3ARTH DAFHOYHLIA TTPOTIECC.

LAT ABIIOrC YKAJANHA CHUCTCME, YTC IICCOOXOAMMO TOAYYHTDL AC-
CKPDMITOD PAHER COIAGHHOM ceMadiopa, MOTIOAR3YETCS Iy HKIKA
OpenSemaphote(): '

include <windows. h»
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HANDLE WINAPI OpenSemaphore (
DWORD dwDes iredhccess,
BOQL bInheritHandle,
LECTSTR 1pName) ;

Mapamerp dwDesired Access coofilaeT CUUTEME, KAKHME IIDAKA ADCTY-
na TpebyeT DoAR3IOBATEAR A YIIPaBASHHS ceMagopoM. AAINIEIA Napa-
MeTp MiwKker UDWHHMATE 3Ha4YendHe SEMAPHORE ALL_ACCESS, no-
IBOAAIOIIEE TIOAYIH Th HOAHKIT ADCTYTI K OGEeKTY, AH60 SEMAPHORE_
MODIFY STATE.

TMapamerp binheritHandle ounpeaeaser, MOMET AWM HACAEADBATHCSH
MAOUCPHHMH MPOIECCAMH CO3AABAEMEIN AeCKpHNTOp ceMadropa. Leam
ARHHEI mapaMerp HMeer 3aavenne TRUE, To cozpaBaeMmIi AeCKpHUL-
TOP HACACAYCTCA MPONECCAMH-NIOTOMKAMH, B IPOTHEHOM CAYIae CO2Aa-
€TCA HeHAUAeAYeMEBIH ACCKPHIITOP.

Mapamerp IpName 3apgeT MME PaHee CO3AAHHOTO ceMadopa, A0-
CTYT K KOTOpOMY TIe0OXOAMMC MOAYIHTL, { NOMOREIO AGHHOH hyHK-
O MOXHO IIOAY'J(].T]) A{)L‘l’yﬂ TOARK K HMBHOKAHHRIM C":‘.hr‘li'l(’l)l’)[.)i‘l].\T,
a IICHMEHOBAHHBIC CeMadOpPEl MOTYT HMCIIOALIOBATECI TOABRO IIPGICC-
COM, COBAQFCIIHM AAHHEIR OOBEK!, H €T0 NOTOKAME.

A ocpofGoskAeHHE  ceMadopa HCIOAR3YeTCd (PYHEINS
ReleaseSemaphore():

include <windows. h>

BOOT, WINAPI ReleaseSemaphiore |
HANDLE h3emaphore,
LONG TReleaseCount,
LPLONG lpPreviousCount);

[TapaMerp hSemaphore 3apaeT ACKpHITOP ceMachopa, ROTOPHIH Tpe-
Gyercs acsofiopneh. [TapaMeTtp [ReleaseCount 3apaer 3Ha¥eHHE, Ha KO-
TOPOe ACAKEH OLITh Y BEANHEH BHYTREHHITE CIeTYHK ceMadopa. AavHoe
3HAYeHHe A0AKHD OLITE DoaLwme 0, ITapamMeTp lpPreviousCount HCIOAR-
3YETCH AAS BO3SBPATUEHAN LDEARAYLIEIT ZHAYEHHSH CYETUHKR Cematpopa,

Ente OpAHHM CPEACTBOM CHHNXPOHM3IALHH NPOBCCCOR H NOTOKOD
R Windows aBARIOICA MBIOTEKCHL MEIOTERC PEACTaRANEY COBOH 00Ber
CHHXPOTIH3alHH, KOTOPEIH IEPEBCANTCH B CHTHAABHD® COCTOAHHE B TOM
CAYYa€, £CAH OH He TPHHAAASIKHT HH OAHOMY NOTOKY. ECAM JKe MBIOTEKC
MPHHAAACRKKT KaKOMY-ARGO IOTOKY, TO OH IEPEBOANTCA B HECHTHAARHOE
coctomtic. C 1o TOUYKH 3PeHUS MEIOTEKCH YACGHLL IPH OPTarmM3aIiHH
B3aUMH¢O HUKAKTAMINCTO AOCTYNIAa HeCKOABKHY IIOTOKOB K pasjieade-
MOMY UMU pecypCy. NPHMepOM TAKOTO PeCYPCa MOKET SABAATECH TAKOH
OOBEKT MeRIPOLECCIIOro D3AUMOACHCTOHA, Kak PajASAACMad TaMsTh,
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3anHCHIBATE AAHHELE B 3TOT O0BEKT B K&KALIH MOMEHT BpeMeHI AQAKeH
TOALKOQ OAHH BRHYHCAHTCABHEIN MOTOK. [To3ToMy 3aad4a opraHd3anil
B3aHMHO HOCEAKINGHWEr) AQCTYIIG K TAKOMY MexXaHiiMy MeXITponeCcC-
HOrO B3AHMOACHCTBHS ABAASTCA ONEHE BAMKHON. B 11CAOM XKC MBIOTCKCLI
MOAHC pACCMATPHEATE KAK OAHH 3 BADHAHTOB CEMHQ)OpOH.

AAS COZAAHUA MBIOTERKCOE HCNOAL3VeTCH pyHKIIHA CreateMutex():

#include <windows.h>

HANDLE WINAPI CreateMutex (
LPSFCURITY ATTRIBUTES lpMutexattributes,
BOCL bInitialOwner,
LECTISTR lpName) ;

IMapamerp IpMulexAtllribules OrBEYEET 3d TO, HRCACAYETCA HAH HET
ACCKPHIITOPR CO3SAABACMOT) MEBIOTEKCA IIOTOMKAMY, & TAKJKC 33 H3MCIIC-
Hue ero npak Aoctyna. Ecan pannniil napaMeTp umeeT anavenne NULL,
ASCKPHITOP He HACACAVeTCH W YCTaHABAHMBAIOTCHA [pakd IO VMOATA-
HHO,

Ecau mapaMetp blnitialOwner paged TRUE, To noTok, co3aaBmmMi
MLIOTCKC, O00TLABAACTCA CTO BAAACALLUEeM. EcAH ke AAHHHI napaMeTp
paeex FALSE, 10 COBAQKINIHA MBHITEKC BhIYHCAHTEARHBIH IOTOK He m0-
AVYALT CTO BO BAAACHHE,

TMapameTp IpName HCNOAB3YCTCHE AAST 3aAAHMN MMEHM MEBHTEKCA.
Ecam panumid napamerp pasen NULL, cozpaaercs aHOHWMHBIH ODBeKT.
EcAH Re mepepaeTcs HMA, KOTOPOe Y3RC DLIAC HCTIOAB3OBAIIQ HPH CO3-
AQHHH CHCIEMHHY OOBEKTOR Windows, TakKHX Kak CoBBITHA, ceMadio-
PEL. MEIOTEKCE T T. A,, ceMathop He cO3AdeTCT U (DYHKITHA 3aBCpIIaeT s
cHOKoH. Ecan GvHKITHA 3aBepllaeTcsd YCNEITHO H YAASTCS CO3AATE Ce-
madpop, pyHKIHA CreateMutex(] BO3BpAIAET ACCKPHIITOD COIAAHHOIO
obnexrTa. B apoTHBHOM cAVYae (hYHKIHA BOIBpaIlaeT sHavennme NULL,

MarCHMAARHOE KOAWYEUTEO MBHITEECOR, COZAABIEMBIX B CHCTEME,
ONMPEACASICTCH HAAMYHEM CBOOOAHLIX PCCYPCOB B CHCTCMC (B 0COOCHHO-
e CROOOAHOR BHPTYAARHONA NAMATH] W OTPAHUEHHEM Hd KOANYECTRO
ABCKPHIITOPOB B MPOLIECCe,

AAf ABHONO VEA3aHHA CHCreMe, wro HeoOXO0AMMO LOAYIHTh Ag-
CKPUIITOP paHee CO3AAHHOTO MEBIOTEKCA, HCHOALIVETCA (OYHKINIA
CpenMutexi}:

include <windows.h>

HANDLE W1NAPI OpenMulex|
DWORD dwDesiredAccess,
BOOL bInheritHandle,
LPCTSTR lpName) ;
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Mapamerp dwDesiredAccess coofiaeTt cHcTeMe, KaKHe Npasa Ao-
cTyna TpedyeT NOAL3OBATEABR AAA YIPABASHHA MBIOTEKCOM. AAHHEIH
napaMeTrp Mepker NpuHuMaTs 3HadeHwe MUTEX _ALL ACCESS, no-
IBOAMIONIEE MOAYYHTE NOAHHE ACCTYT K o¥hekTy, avbo MUTEX_
MODIFY_STATE.

[apamerp binherilHandle oupepeasier, MOKET AM HACAGADEATHCH
ACYCPHHMA OPOIICCCAME CC3AABAEMHN ACKPHNTOP MBIOTEKca. Lcal
ARHHKLA napaMerp uMeer anaveHde TRUE, cospaBaeMuil AECKPHUNITOD
HACACAYETCS AOYEPHEME HPOLEcCaMy, B IPOTHBHOM CAY'IAS CO3AAETCA
HeHacAeAyeMEelH ABCKDHITTOP.

IMapaMerp lphame 3aa8eT WMS MEIOTEKCH, AQCTYT K KOTODOMY He-
O0X0AHMO NOAYYHTE, € IOMOWILIO AGHIOH QYHKIHN MOMKHO MOAYYATE
AQCTYII TOABKD K HMEHOBAHHRIM CEMHKIJ(II‘IHM, 4 HernMeHdOBdHHLIe CeMa-
dOpH MOTYT HCIOAB3OBATLCT AHUIL MPOLECCOM, CO3AAOLUINM AAHHELN
f_)ﬁ'l-(—‘.K"E', M ero noToKkdaMi.

Ara ocBoOOKAREMA — MEBIOTEKCA  MCTIOARVETCHE  IVHKHHA
ReleaseMutex():

‘nclude <windows.h>
SO0L WINAPI ReleaseMutox (HANDLE hMutex) ;

Mapamerp hSemaphore 3aaaeT AGCKPHITOR MBIOTEKCA, KOTOPRIHA
Tpefyeres ncBoBOAUTE.

PaceMoTpuM NpHEMep HCIIOALIOBAHUSA MBIOTEKCOB H CeMahopoB AAS
CMHXPOHH3AUMH BEIYHCAHTEABHBIX OTOKOE., AASt 3TOTO MOAHBHIDY-
&M paHee PACCMOTPEHHRT IPHMED H HCIOARIYEM 008 MeXAHHSIMd CHH-
XPOHU3AUYKH: ceMadopLl H MBICTCKCEI,

SemaphaoreAndMulex.c
fsinclude <windows.h>
Flnc_ude <s_dioc.h»
tinc_ude <tchar.h>

NWORD WIKAFI ThreadFroc {LIVOID lpFaram) ;
volc ErrorReport (LPTSTR lpszFunction);

int main{}

{
DWORD dw'lhreadIdy;
HANDLE hThread, hSem, hMutex;
unsigned i;
// Coaracu cematdopr ¢ HeCUTHANLHIM HaJATEHEM
// cocTosHMaM :
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// DaHHWi ceMadop MCNOb3YETCA TONLKO

// ona ¢CMHXPOEMBALUMM OPOLSCCa COANAHKA MBRTEKRCAE

if ( (hSem = CreateSemaphocre (NJULL, 0, 1, "Threadl"))

== NULL}

{
ErrorReport (TEXT ("CreateSemaphore () ")) ;
return(l);

}

hThread = CreateThread/

NULL, // OpaBa 0o YMOIYaHumn

O, // pa=Mer cCTekra no yMOIUaHuD
ThreadProc, // dvurLUMAT TOTOKA

NULL, // BpTYMEET A0H QYHKNMN OTCYTCTEYET
0, // QnATH DO YMOIYANMD

&dwThreadId) ;

if {hThread == NULL)

{
ErrorReport (TRXT ("CreateThread{} "} };
return{l}:

}

// OxMpaeM CoO3OaHMA MERTEKCA LOUCPIMM

// BRMHCIMTENbHB [101U0KOM

WaitForSingleQbject (hSem, INFINITE);

// MonywaeM A& CKPUOTOR HA COZIAEHEM MBIOTSKC

if ({hMutex = OpenMutex (MUTEX ALL ACCESS, FALSE,
"Thread2™)) == NULL}

{
ErrorReport (TEXT (“"OpenMuzex (} ")) ;
return(l);

}

// OCHOBHOM LMKN NePBMYHODS NOTOKA

for(i =0; 1 < 10; ++1)

{
// OxmpoaeM nepegadl yOpapleHUd
// oT NOPOXOEHHOTO NOTOKA
WaitForSingleQbiject (hMutex, INFINITZ);
// BEHBOOMM OaHMHEE HA KOHCOIL
printf("p%ad "™, i};
// BIOKMPYEM NEPBMYHEIN NOTOK HA 1 CeKYHIOY
Sleep(10Q00);
// NepegaeM ynpaencHMS TOPORISHHOMY MOTOKY
ReleaseMutex {(hMutex) ;
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}

// OXupoaeM SaBeplleHHMA NOPOMOSHHOI'S [IOTOKA
WaitForSingleObject (hThread, INFINITE) ;

// BAKpHBaSM er0 OSCKPHUOTOP

CloseHandle (hThread) ;

// BaxpHBaseM LeCKPMOTOPH CEMadopa 1M MBOTSKCA
CloseHandle (h3em) ;

CloseHandle (hMutex) ;

printf{"\n");

return{d) ;

}

DWCORD WINAPI ThreadProc (LPVOID lpFParam)
{
HANDLE hSem, hMutex;
unsigned i;
// LooydyaeM ODeCKPMNTOR HE COXNAHHEN paHesa ceMadop
if{ (hsem = OpenSemaphore (SEMAPHORE_ALL_ACCESS,
FALSE, "Threadl™)) == NULL)
{
ErrorReport (TEXT ("OpenSemaphora () ") ) :
return(l);

}

// Cosmjaen MbRTEKC ¢ HAYUANEHEM HECHITHATE HE

// cocroanreM

If{thMutex = CreateMutex (NULL, FALSE, "Thread2"))
== NULL)

ErrorReport (TEXT ("CreateMutex()"));
return{l);
i
// TlepepomnM cemMados B CHDHANBEOS COCTOSHUE,
// U3Bemad NepBUYHEIA NOTOK O CO3OAHMM MBIOTEXIA
// Ana CUMEXPOHMZANMK NPOLECCa BHEOLA TAHHHEX
ReleaseSemaphore {n%em, 1, NJLL)}:;
// OCHOBHOM UMK OOYEpPHerd NOTOKa
for(i=0; 1 <10; ++1)
// QRVIaeM Nepefadl YNPABTEHMA OT NepEKMYHOIC
/7 acTora
WaitForSingleObject (hMutex, INFINITE};
// BLUBCEMM DaHHHES HAa KOHCOMN:D
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}

printf("csd ™, i);
// BIOokvpyeM MOTok HA 4 CeKyHIE

Sleep (£000) ;
/7 llepeluaenm vUpaRISHHME LIEPEMUYHOMY NOTOKY

ReleaseMuatex (hMutex) ;
)

// ZarpHRacM LeckpMTITOPH ceMadopa U MbTeKEE
CloseHandle (h5em) ;

Closedandle (EMutex) ;

return{Q);

void ErrorReport (LPTSTR lpszFunction)

{

LPVQOIL 1pMsg3uf;
LPVOILD lplispleyBaf;
DWORD dw = GetlastError{};

FormetMessage {
FORMAT MESSAGE ALLOCATE DBUFFER
FORMATWMESSACEWFROM_SYSTEM,
NULT,,
dw,
MAKELANGID(;ANG_NEUTRAL, SUBLANG_DEFAULT),
(LPTSTR} &1pMsgBuf,
0, NULL ):

lpDisplayBuf - {LPFVCID) Localdlloc{LMEM ZERCINIT,
{lstrlen({LPCTSTR) lpMasgBuf}+1lstrlen ( (LECTSTR)
lpszFunction} +40) *sizecf (TCHAR) } ;

_stprintf ((LPTSTR) lplisplayBuf,
TEXT({"%s falled with error %d: %s"),

lpszFuaction, dw, lpMsgBuf);

MessageBox (NULL, (LPCTSTR) 1pUisplayBuf,
TEXT("Error"), MB_OK);

LocalFree (1lpMsgBuf}) ;
Local=ree{lpDisplayBut};

B AqHHOM OpeMepe cemMatop HCNOALIYCTCS TOABKO AAT HEPBHYHOMN
CWHXPOHHZAUFN npoueccor, C nomonkio cemalpopa pAGuepRAR HOTOK
H3BEIACT NCPBHYHLIEH MMOTORK O CO3AAIMMH MBIOTEKCA, KOTOPHIH Ovaer
HPAMEHSTBCH AAH OPrdHA3dHE BAAHMMHO HCKAKTAKINer 0 AOCTYIA [IeP-
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BHYHOTO H AOUSDHETO BEIYMCAMTEABHEIX NOTOKOB K KOHCOAM. B pans-
Hel ey cema(pop He UCITOAB3YETCH, d HPHMEeHASTCH HMEHHO MBHOTEKC.

B pesyarraTe paGoTH A@HEOH IPOrPAMMBL Ha KOHCOAL OVAST BLIBE-
ACIIA CACAVIOAA CTPOKA:

clpdclolcZp2c3onldcdpdcipdlctpsc?p? c8 p8 copl

Tar JKe, KdK H paHee, oba moTora CHHXPOHH30RAHBEI H MX BBIBOA
CTROTO YepeaveTca. ECAR e B NpUReASHHOR BRI TPOTPAMME 3AKOM-
MCHTHPORATEL BLIT0BE thyurimid ResetMutex() m WaitForSingleChject()
BHYTDW TMHEAOE H IlepBH‘:lH(')l‘O HOTOKA, M NOTOKA-ITOTOMEKA, _[Je:iyA.b‘l'd'l'
padoTLI IPOrPAMMEL OVAET HMETh CACAVIOIII BHA,

cOplplp?piclpdphpbp? p8 c2 p% cld cd b chb e i o8

32eCh OIATE HAOAIOAAETCA CHTYALTHA, KOTAA EPH OTCYTCTBHUM CHHXPO-
HI3IAIMH NOTOKOE NEPEATHHIT OTOK 3aBEPIIAET CROK) paGOTY paHEBIIE
ACUEPHETrQ [IOTOKA M BHBOA AQIIILIX Ha KOIICOAL ABYX BEIYHCAHTCALIILIX
IIOTOKOB He CMEXPORU3HPYETCA,

KOHTPOMNbHLIE BONPOCHL!

=1

. B Hem paanuuue MEXSHM3IMOB NPepbIBaHKA W CUrHaNoB?

2. Kakvm obpazoy NporaeopuTea o6paboTka NonyyYeHHOrs CUrHana
npoueccom? Kakoebl BOAMOXHOCTV NONB3AEATANA AnA 08BpaboTku
curHana?

3. Kakum 06pazom NpUHAMBIDTCS M3 cHepen COOBLEHUA, pa3MED
KaTOpbIX GanbLIE DXUgaeMara?

4. B 4em ocHOBHBIE OTNHUHMA BrHapHeX cemMadiopos oT cemacdiopos-
CHETUMKOB?

3. MNouemy HEOGXOOMMO MGNONB3DBETHL CPBACTEA CHHXPOMU3ALIMM NDO-
LIBCCOR NPW YCNONB30EEHMY BOLLSH NBMAT?

&. Yem oTIMHEIOTCH HEWMEHOBAHHRIE KBHAMDI 0T UMEHOBEHHBIX? Kak

MPOLECC MOXET 3anMCaTe W NPOHUTaTE AAHHLIE M3 KaHana?



MPnoxeRns

FIPVINOPKERVIE 1

«KOHTPOJTb 3HAHWW». CTPYKTYPA KATANOMOB

OS1Mafd NOCTANORKA AAAA9H PAspabo TR cHcTeMil « KOWTROAR aHaHKF» MpH-
BCACHA B IIoApasa. 1.5

KaTarory ¥ iafAR CHCTeMEL « KOHTDOAE 3HAHHUHY DASMEINAIOTCA R KATAAOTE
check ¥ MMCTOT CACAYIONMYEC CTPYKTYPY H NPaBa AOCTYTIA!

check deve./teachar 7hh {rwxr-xr—-x)
F—scripts devel/zeacher 755 (rwxr=xr-x)
I:students devel/teacher 700 (rwxr—-xxr-~x)
teacher deval/teacher 755 (rwar-xr-x)
siudents deval/teacher 722 (rwxr—xr-x)
Tedysa fedya/teacher 730 {(rwx-wx——=-}
L ready ledya/leacher 770 (rwxrwx———)
iwan ivan/teacher 730 {rux-wx———)
L—ready ivan/Leacher 770 {rwarwx-—-)
kolya kolya/teacher 730 (rux-wy——-—)
l—ready kolya/teacher 770 {rwrrwx—-—-—})
petr petr/teacher 730 (rux-wx--—-}
L—ready  petz/teacher 770 (rwxrwx---)
-——teacher teacher/teacher 1/0 (rwi-————— )
themel tcacher/teacher 770 (rwi-----—- }
——theme? teacher/treacher 170 (rwx—————- )
——theme3 tcacher /teacher 770 (rwi-——m=- }
—themed teacher/teacher 770 (rwx-—-———-)
Works teacher/teacher 770 {ryx——--—--- )

B warascre students pasMeanTcs pabouke o0AaCTH cTyAeHTOB. KaXKaas
padonad 05AACTE NPEACTaBARST COGOH KATAADT € MMEHEM, COOTRETCTBYIOTIHM
MMEHH CTYASHTA, B KOTOpDOM XpPaHaTcE pAafoThl, BEIOAHAEMEIE CTYASHTOM,
H NUARATHAOT ready, B KOTOPRIH NOMEIGAIOTCA Y7Ke BHIIOAHEHHEE pafoTh.

B raraaorc teacher xpaumtca pabodan o0racThk IPCOOAABATCEAL, EOTOPAX
COASP¥UT DAy BEpPHMAHTOR KOHTPOABHEIX paboT M FaTdaor € COOpAHHEIMIE Dd-
Gotami. Bada papHaHTOD KOETPOALHLIX PaboT COCTOMT K3 CHCTCMEL KATAAQ-
TOB, KAXAERIH H3 KOTODRIX CROTRETCTEYET OAHOHN TeMe. [Md KaTarora TeMel —
theme< N>, rac N — momep Temu ot ! ¥ agance. KasRALIHE BapHAaiT EOHTPCAL-
HOH pabOTE NpeAcTaRAgeT cobol halta ¢ uMeHeM var< N:>.fxt, Tae N — RoMep
BapHadTa or 1 ¥ panee. [leppas cTpoka draiiaa ADAKHA COACPHFATE HOMEP TEME
¥ HOMap BAPWAHTA.
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TIpuuep haitha BapHaHTa KOHTPOALHOH padoTH:
Tewmwa ! "CTpyKTYypDhl JaHHEX B A=kKe C"

Eapnanr 1

Benpoc 1: Kaxkoft ofneM NaMaTA I3HMMAED NepeMaHHAr THla
signed int?

QTRET:

-

Benpee £: Karord oBeel NaMaTH 3aHMMasT CIRIYKMan CTRYKTYpa?
paciked struct |

int a;
char[19] b;
float (o
| example struct;
QTEeT:

KaTaaor ¢ cobpadHEIME pPaGoTaMH COAEPAMT (PalAbl C BapHAHTaMK KOH-
TPOABHBIK PaloT, BHIOAHOHHEIX cTYAeHTaMi, (DoOpMAT uMenn daiha: <uME>-
{feme <HOMEp TE€MEl > _var <HaMep BapdaHTa’>.ixf. HanpuMep, MepBRIA BapH-
AHT BTOPOH TeMEIl, BEITOAHEHHLIR CTYASHTOM vosyd, GYAST HAIKIBATECA VASya-
theme2 varli.ixt.

C cucTeMolt pafoTaoT TPU THIA NOGAL3IOBATEASIT:
® pa3jpaboTyHK — yyeTHOE WMA devel, uaeH rpynne leachern;

OpenopaBaTeAsr — yUeTHoe AMA fencher, wreH THYNTH feacher;

¥  CTYACHTbI — y4eTHBIE HMEHA IPOH3BOABHBIS, HE BXOAAT B IDYINY teacher.
3a rueT BEIAGAGHMA OTABARHOA TDYINH {eachler CTAHOBHTCR ROIMOMHEIM

NPSADTEPATHTE HRCd HRHOHUPODALHEIH AOCTYII CTYACHTOB K KATAADTY € BAPK-

AHTAMHW KOHTROARHBIX, & PA3TRAHHYEHIE IPAR ANCTYTIA CROAHT K MHTHHMYMY Re-

PUHL HOCTE CITHCHBAHKA (IPOCMOTPE KOHIPOALHBIX ¥ ADYTOIV Cl'yAEHTa).

OC1oBHa TOCTAHOBKA 33AAUH PaipaboTRH CHCTeME «KoHTpoAD 311a1miy
MPWREAESHA B MTCAPasA. 1.5.
3aaanusa. obecneTHBAIIING DHTOAHeHRE paboT B paMKax cHceTeMHL «Kon-
TROAL 3HAHMA», HATTHCAHE HA S3LIKE KOMAHAHOTO HHTEpIpeTaTopa BASH.
3aaattita NPeAraraeTad PAIACAUTE (fd TPH IPYINL:
8 Axa paSoTH ORETGAARATEA#, KOTOPHE pa3MellaroTced B Kataaore check/
scripts/teacher;
B aaf paBoTH CTYA@HTOB, KOTOPEE DAAMEINAIOTCA B KaTaaore check/scripts/
students;
B cayaedhble 33ARHTE, KUTCPBIE Pa3MelaioTed § kiraaoTe check/scripts.
Ana ofecneyenna KOPPeKTHOH NepeAdSH 33 AAHNH IPeNOAABATCAS H CTY-
ASHTOB HEODXUAMMG IDHCBOHTL 3HAYEHAE IEPEMEHHOM OKpY:Redunsa BASEDIR,
KOTOP&T 3444 T MOALOC MMA KATAAOrA CHCTEMLL « KOHTpOoALr, AA TOX HAKETHRIX
pafircE, FOTOPRIMH OAB3YIOTCA CTYASHTRI, HEODX0AMMO €Lje YCT@HOBHTE 3HA-
yenue nepeMeHnoi NAME, yKa3mBalomes MM KATAAOTE, XPAHAWLero padouyio
NOHAACTE CTYARHTA, AAA 3TOTO HCNOARIYVETCR JAABRHHE ScTipts/env.sh. Hixke npi-
BEACHEI MPHUMODPE TEKCTOB HCKOTOPHIX MAaXeTHEX hafla0n, BXOAAINMX B COCTaD
cUCTEMEL ¢« KORTPOARS,
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[TpHMephl HCXOAHBIX TEKCTOR JaARHHEH;

scripts/env.sh — faReT YCTAHOBEM IlepeMeHHMX OKPYMKCHIA '
#!/bin/bash

4 3apamie DpPCOHABHAYNCIIO ONA YC1E&HOBKW [1€PEMEHHEX
# OMpYHREHMA NONE30BATENA ONA KOPREKTHOM
# paboTLl © CHMCTEMOR

if L "S{RDITOR: -THMMY}" == "DilvMy" 1 : then
export EDITCGR=mcodit
echo "EDITOR=SEDITOR™

fi

expart RASEDTR=/check/

eche “"BASEDIR=SBASEDIR"

expart NAME= whoami’

acho "NAME=$NAME"

export PATII=5PATH: $BASEDIR/scripts/teacher: \
SBASEDIR/scripts/students

echo "PATH=SPATH"

scripts/rights.sh — naKker YCramonKM [Ipas A0CHYId K KATAAOTAM CHUTEMBI
#!/bin/bhash

# JagpaHMe NIPSIHASHAYEHC ANA YCOTAHOBKM NEpaB LOCTyna ¥
$ waTANOTAaM CUMCTEME

# YOTAHOBRA NPas DOCTYIE Ha OCHOBHEE KETANOTK
chawn devel.teachay SBASELRTR

chmod 755 SBASEDIR

chown -R devel.teacher SBASEDIR/zcripts
chmod -R 755 SBASEDIR/scriplLs

chawn devel.teacher $SBASEDTIR/2tudents

chmed 755 $BASEDIR/students

TEACHERDIR=$BASEDIR/ teacher
chown teacher.tcacher STEACHIRDIR
chmad 700 STRACIEREDIR

¥ YCTaHOBRA NPAB 4OCTYIE HE BCe NOOKATARODHM KATANATA
¥ mpenonaraTend. JIOCTYTHA TOMRKS BAAASNLLY M TEVIOE
b (T.c. TONLKO OPCOOIABITCIK ¥ paspabcTYnKy)
Eor 1 in " 1ls STEACHERDIR® ;: de

chown tcacher.teacher STEACHERDIR/SL

chmod 710 STEACHERDIR/S1
done

# VoTaHORKA MpaB AOCTYNA Ha KATANOTM STYVISETOR
¥ Ka®Dnit CTyasiT — BIAISACL CBOSTO KaTaroTa
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# Npyt atoM wnes rpyhine teacher MOxeT MMCATE (HE YHMTATH)
# B kaTanoT cTyLeHTa M 4MTATE M3 karTaaora ready kaxnoro
# cTYReHTA
for i in "ls $BASEDIX/students” ; do
STUDENTCIR=$BASEDIR/students/51i
READYDIR=$STUDENTDIR/ ready
if [ -d $STUCENTDIR ]; then
chown 3. .teacher SSTUDENTDIR
chmed 730 $STUDENTDIR
fi
if [ -d SREACYDIR ]; then
shown 3i.teacher S3TUDENTDIR
chmed 77C $STJUDENTDIR
fi
done

scripts/teacher/makedirs.sh — MaKeT CO3AAHHA KATAAOIOR CACTEMEI
#!/bain/bash

# 2ananne NpelHas3HaYe:0 ONA IepEOHAYANLHOTO CO3OaHUA
# BCex KATATOTOR CHOTeME “KOHTPpONb 3HaHMIT”
mkdir -p $BASEDIR

mkdir $BASEDIR/scripts

mkdir $BASEDIR/scripts/students
mkdir $BASEDIR/scripts/Leachor
mkdir SRASEDIR/students

mkdir $BASE2IR/studenLs/fedya

mkdir $BASEDTR/sTudents/fedva/ready
mkdir SBASEDIR/szudents/ivan

mkdir $BASEDIR/sTudents/iven/ready
mkdir $BASEDIR/students/kolya

mkdir SBASEDIR/students/kolva/ready
mkdir $BASEDIR/szudents/oetr

mkdir $BASEDIR/students/pelr/ready
mkdir $BAZEDIR/teachex

mkdir $SBASEDIR/teachex/thenel

mkdir $BASEDIR/Teacher/themeZ

mkdir $BASEDIR/teachex/themc3

mkdir SBRSFDIR/teacher/themned

mkdir $BASEDIR/Seacher//works

scripts/teacher/give.sh — nakeT BHAAYH 3AAHNA CTYACHTY
#1/bin/bash

# JanaHue MpepgHaB3vsvewo NAA BHOAYM BAPMAHTE [IU SEIaHHOK
# Teme ClpaOLNeHAOMY CTyRSITTY

¥
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¥ MapaMevprl BR3OBE ¢

f 51 - HCoMep TeMut

% 52 - Homep BapMauTAa

¥ §3 - ydeTnce MMF OTYLOEHTA

# Pafoule nepeMedHble DKPYXEHUA !

F BASEDIR - OCHOBHOM KATAlOT CHCOTEMH

1 Hauanesre npoBeprn #4444 R4 R EAR S8 FF A 4444043 F P01 142

if [ "S5({BARSEDIR:-DUMMY}" == "DUMMY* ]| ; then
echo "llepemeHHas \$BASEDIR He sagaHa"
exit 104

fi

if [ ! -d $3A5EDIR -0 ! -r $BRSEDIR -o ! -x SBASEDIR |
then
echo "ZBASEDIR He /BNHETCA KaTancroM UMAM HedooTyIeR"
exit 101
fi

if [ $% -ne 2 }; then
echa "®opaT Ba302A: "
echo " "basename $0° <N Tesmp> <N BapHMaHTa> \
<HMF CTYXSHTE>"
exit 1l
i

THEMENTR=$RASEDIR/teacrer/themesl

if [ ! -d $TEEMEDIR 1; then
echa "HeBoSKOXHO OTKPETh XATanor ¢ TeMoit 317
oxit 2

fi

if [ 1 -r ETHEMEDIR -o ! -x 3THEMEDIR |; then
eche "KaTancr ¢ TeMoi $1 HenocTyieH No YTeRUK 4\
MW BHIIOTAHSHMR"
exil 3
fi

VARTANTNAMRE=$THEMEDIR/vari?. txt

if [ ! - $VARIANTNAKME ©; Lhen
echo "®ain rapuawnTa 52 B Teme $1 He cymecTBYye™"
exi+t 3

fi

if | ! -r SVARIANTNAME |; then
echo "®aitn sapmatTa $Z B Tews 51 HCOOCTyLeH \
o YWTISHHME"
exit 4
i
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STUDENTDTR=5BASED TR/ students/ 53

if [ ! —d 35TUDENTLIR ] then
eche "OTCYyTCTRYST patcunil KATANOD CcTydeHTa 53
exiz 5

fi

f [ Y -w 33TUDENTDIR 1; then
echo "Pafounii kaTanor coyLedTa 53 Hemocoynen \
no 2anucu”
exit 5
ti

# OcuoBraa ZacTe #4443 HH4FRARAESATARAAE AR RSP R A LR RS
cp S$VARIANTNAME S3TUDENTDIR/-heme$l var$zZ.txt
RETCODE=57?

1f [ SRETCODE -ne U 1 then
echo "He yHOaJ10Cs CKOOMAPOBATE @akn 514
BAPWUAHTE $2 TeMi: cTyneHTy 53"
RETCODE="expr SRETUCCDE + 100°
exit SRITCODE
il
chmod 666 $STUDENTDIR/themesl _war$2. tx=t
RETCODZ=5?

i€ [ SRETCQOLE -ne 0 j; then
ezho "He yaallorb YOCTAHOBMTE OPaBa O0CTYOA 1719 damna X
BapwaHTa $2 TemMer $1 CTymeHTyY $3"
KETCODE="expr SRETCODE + 50°
axit SRLTCGDE

fi

scripts/leacher/give_allsh — mnakeT BHAAYH KOWTPOABEOH 2aaaun
BCEM CTYAEHTAM

#1/bindbash

¥ 3amaHMe NpedHASHaYeHD ONA BRIAYM 2APMAHTOBR Eanaumﬁ

G0 3aOaHHOH TeMe BUEM CTyA2HTEM

LaApdmMerpd BRECEa

S. — HOMED TeMH

Pafioule CepemMeHHEE OKDyXeHUA!:
BASEDIR — DCHOBHOA KATAJUD CHMTTEML

4 Hauaneszue nposepr FHESHRRREF 244480340ttt d44 404
if [ 53# -ne . ] ; then

= = F O = W

249



acho "dopdaT pH2ORA™
echo " "basename $0° <noMep ToMu>"
exit 1l

i

if [ "${EBASEDIR:-DUMMY!" == "LUMMY" ] ; Lhen
acho "MepemedHan \SBASFNIR e agmana"
exit 100

i

if [ ! -d $BEASEDIR -0 ! -r $BASEDIR -5 ! -x $BASEDIR |
then
ecko "SBASEDIR HEe ABRNASTCH KATAIODOM MM HERZSOTYIIaH"
exit 101
fi

§ CcHoBHAas wacTe YEEEEFddtdddAFRERARAEHRRRSHSESSSHARERD
NUM_VARIANTS= $BASEDIR/scripts/teacher/look.sh §1°

Lf { "S{NUM_WARLIANTS:-DUMMY}" == "DUMMY" ] ; then
echo "HepozMO¥HC NOMYUYMTE O0lee YHMIJD BAPMAHTOR"
exit 201

fi

i=1 # CHUeTYMK HCOMEEA BApPMAaHTA

for j in "1s $3ASEDIR/students’ ; do
# BHECIO ¥MEHM CTYIEHTA M HOMepAa BIpMAHTa
echo "Crygensy $3 BUman zapuanT $1 no reme $1°
# =anycK RANSdHME give.sh N4 aunmauM sa7AHMA
$BA3SEDIR/scripts/teacher/give.sh 51 $i §j
i="expr $i +1°

# COnM cuRLruwAR DOWST OC MdXCHMMAULHOTO HOMepa,
if [ i —gt $NUM VARIANTS ] ; —hen
=14 ci‘upacuataem Ehinke]
ti
done

scripts/teacher/gather.sh — cliop BRIIIOAREHHAIX ROHTPOABHLIX
#!/bin/basi

# BananKe NMEedHARHATRHC ONS CECEA BCeX BHIIOKHeHHEIX

# RCHTROUBHEX M3 neakaTanora ready pabcuerso xaranora
¥ cTynenTa

#

¥ [lapaMeTPH PHIOBA : OTCYTCTBYEOT

¥ Pafoure nepeMoHHNE OKpYXRSHMA

% BASEDIR - 0CHOZHOM K&TEJIOT CHMCTEME
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f Hawanpimice npoeepwd et 44 hrdffeesTatdd bttt bdais

if | "S.BASEDIR:-CUMMY}" == "DUMMY" ] ; then
cche “[lepemen=zaa \3BASZDIR He 3amaHs®
ex.t 130

fi

ir | ! -d $BASEDIR -c ! -r $BASEDIR -¢ ! -x S3ASEDLR ]
then
acno "SBASZDIR He SBIABTCOA KaTRJIOUOM MM HeJdooTyner"”
aexit 101
fi

WORKSNTR=5EAREDIR/teacher/worxs
1L [ ! - SWORKSDIR —¢ | -r SWORKSDIR -o !\
-x SWORKSDIR ]; then
echo "SWOAKSDIR He ADNASTOA KATANOTOM MITT &
HEROCTYIIEeH"
exit 101
fi

# OcHophas wacTe PHAAEARERER4 $4 R AL R daaad it s

for i ‘n Tls SBASEDTR/students’ ; do
READYDIR=$BASEDLIR/students/Hi/ready
if [ ' -d SREADYDIR —o \
! ~x SREADYDIR -0
¢ —r SREACYDIR ] ; then
cong Y eTynesTa $i otcyToTRYST MAM HeJoCTYNEH &\
raTancIl ready"”
clse
for 4 in "1s $READYDIZR  ; do
rv SREADYDIR/ 53 SWORKSDIR/S$1-%]

RETCODE=$7?
if [ SRETCSONE =ne G ] ; then
gecho "¥Y cryoedra $1 HemocoTvien danm
C patoroir 59"
eLse
echo "Y crymedTa $i nomydeH gaim \
¢ paboToi 53*
it
done
ti
done



AIPVINCXKERVIE 2

KPATKWUIA CMPABOYHMK NO KOMAHZAM UNIX

KpaTkaa ctipaRowHas HHQOPMATHL 00 OCHOBHEM KOMAHAAM OTIEDATIHOH-
HOH cHcTeMEl UNIX mpreeactia o vaba. [1.1. Boace GOANEIC CBeACTIMA MOMKHO
ROAYIHTE, BRRIZRAR CTRAHWIY cnpaﬂnm-mﬁ CHCTeMA IMdn AAA Ka.)KAOﬁ KOMdHARL.
EcAH KOMaHAZ oMedeHa KAaK BHVFDeHHAA koMaEaa bash [moa oo HajsBaHHCM
caenana monmerka (BASHY}, urdrpManiio 0o Heli MOXHOD MOAYIHTH, BRIIBAR
CTPAHKLY CIpaBoaoi cHCTeME bash.

YeanrHReE GO03HAYRHHS: B KRAAPATHHX CRDOKAX [ | yKazaHR Heo(RRaTeAR-
Hbl€¢ KROHCTRYEUMY, HAMpUMep, HeolA3a1¢ABHHE NaPAMeTPH. B YIAOBRIX CKOG-
Kax < > — 00E3arerhHRE TADAMeTDEL

Tabrvua M1 PopmaT OCHOBHLIX KOMAHD cucTemMbl UNIX

KoMasaa OnOucagEHe

. 3amyck 3apanua BASH B To% &e ROIWH KOMAHAHOI'G HHTEP-
{(BASH} uperaropa,

QopMaT BI3GEA:

- SHMH 33 UEHMA>

Ilapamerpni:

<HMSA FANGHWA> — HMT 3a8MYCKARMOTO 28 AAHIA,

TIpaMeD HCNOABIOBAHMA:

. fusr/bin/purge script.sh

: ITycras koMaHAA, KA BO3BPATA KoTopoft Breraa pasex 0.
(BASH) PopMaT BLIIOBA;

TTapaMeTpeL:
OTCYTCTRYIOT.

IIpHMep UCTIOABIOBAHEL:
while : ; dc

cche "Infinize _oop™
done

break Brmxoa 13 umraa for mam while.

{RASH) QopMar BRI30BRA:

oreak [n)

ITapaMeTph:

N — KOAHYCCTDG BAOKCTIHLIX ITHKAOB, B3 KOTODBEIX HDOHCXOAMT
BEIXOA.
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fMpononxenues radn. 1.1

Komaupa OnuMcanme

[IpuMep HCIOABIOBAHNY!
for i in "ls” ; do
cat 5i
if [ "Siv == “end" ] ; then
brezk
fi
done

cat BBIBOA COARPKHMOTO hafiA0B B CTAHARPTHELMA [IOTOK BEIBOAA.
QropMaT BHI0BA:
cat [ napaneTpH | <uMa paina>
[NapaMerpsr:
~§ —- 3AMEHATh HeCKOABKD TYCTEIX CTPOK, HAYILIINK TOAPSA,
B chafine, HA CAHY;
-E — NOKA3ZWEATE CAMBOA § MOCAS KOHIA KAAKAON CTPOKHL,
] pHMBp HCOIOABIOBAHHNA:
gat -s fhome/sergey/file. txt

cd, chdir MNepexop B YEA3aHHBIA KaTAAOT.

(BASH) MopMaT ERI0BA;
cd [Mma xaTanaral
INapaMeTpar:
[mris KaTarOTA] — DOAHOC HAH OTHOCHTCABHOR MM KATAAOTE,
R EOTOPEIA OCYIIECTBAAETCA Nepexua, Ecan napuMeTp He 3aaan
HAH 33AQH0 ¥Ma '~", IePeXOA OCYINeCTBARETCH B AOMAIHHK
KaTaAOr OOABZOBETENA.
EcAH B K&UCCTBE NIMEHH 3apaHC ~<YIeTHOR HMA MOALZ0BATE-
Af> ", OCYUIECTBAAETCH UePeX0oA B AOMALUHHH KaTanor ITOro
IOABAOBATEAR (NPH HAAHTHH ACCTETIMHHIE TPAR).
[TpuMep HCHOARSOBAHNR;
cd fusr/local/bin
cd ~alex

chgrp Mzmenewue rpyNITRI-RAAACLRITA AT BAASHHRIX (DaliroR.

(DOpMAT BEIIOBA:

charp [ napaMeTpn | <rpynma» <CIICOX>

r[apmérpu:

-} — pPeRypCHBHOE H3MEHEHHE BAGABABIE BO BCEX FOAKATUAD-
[aX KaTAACTOE, YEA3AHHLIX B CTIACKE;

-¥ — BRIBDA, Hi& IKDaH HMEHH KLUKACIC 0bpubarslEaemory Qa-
Ad HAH KaTAACTE;
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MNpogonxerine Tabn. M.1

Komanau Onucanums

-¢ — BEIBOA HA 3KPaH HMEHH Ka¥A0T0 Dafiad HAH KATaAoTa,
AAT ROTOPOTO HAMOHASTCH rPYTINA-RAGAGASLL,

<Tpynna> — uMa ual GID rpyIoH-BAaAeABLA. KoTOpan
ADAMHA DBITE YCTAHOBAGHA;

<COMCOK> — CIHCOK Uiell $aia0B MAM KATAAOTOR, AAT KOTO-
PhIX YCTEHABAHBALTCA HOBAH IPYHINd-BAGASAEII,

TIpaMep HCNMOARIGBAHASN:
chorp -R -v J.gers Jhome/vasya

chown Havenenne NOAR3OBATEAT-BASACABILE AAST 3AAAHHEIX (PARACE.

@Qopmar BBII0HA:

chown [ nmapamerpu | <NoNbB30BATENE > <COMCOK>
Tlapamerpor:

-R — peKypCHBHOR HAMEHEHHE BAAAGARIIA BO BCEX TTOAKATAAD-
TdX KATAACTOB, YKAIAHHEIN B CNHCKE,

-¥ — BRIRCA Ha DKPAH HMeHH KaRAQro ohpabaThiRaeMnro thaii-
Ad HAH KaTAhOTa;

- — BEIBOA Ha 3KPaH UMPHH KaXAOTO (hafiAn HAH KaTaADra,
AAST KOTOPOTC HAMCITICTCA IPYTINA-BAAACALL,

< IOAB3OBATEAE> — HMS MAH UID mOoARROBATEAN-BADAEALLA,
KOTODRH AOAREH ORIThH YCTAaHOBAGH;

<CHOACOKS ~— CIHCOK UMeH (PalAOD HAH FATAAOTOB, AAR KOTO-
PHIX YCTRHABAHRAETCS HOBEIN OOABIOBATOAR-RABACALII.

Npusmep HCMOABZOEAHES;
chown -R -v vasya /home/vasvya

<p Komuposaune aifa0s H KaTar0ToB.

DopMarT BRIIDEA:

cp [ mapameTps | <dainur <xarTancr:>

— RoNUpyeT (PpaAAR HI CHHCKE B KaTAADT;

cp [ napaMeTpu | <daitnl> <daiin2>

— peaueT KounK (aiing thadial uos nmesem daiin,
TMapamerps:

-F — KOILH POBATE KATAAOLY PERYPCHBHO;

-¥ — REIBOAHTR FMA KaXRAOTO (hallAa fiepas ero KONUpORAHHEM,

YIpmMep HCMOARIOBAHMA:
cp -rfilel.tx=t fileZ2. txt fusr/doc/

cut HMasaeuenune oTAGALHEIX NoASH #3 POPMATHPOBAHNLIX CTPOK
panoB.

PopMaT BEI3OBA:

cul —I <HOMEp NIONA> —d<pazZNeNHTENb>
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flpogonxenve Tabn. 1.1

KoMamnaa OmucamHe

TapaMeTpat:

-f — 33A36T HOMEP H3BACKASMOIrO ITOAMH,

-d — 333a0T PARABAMTEAL QIDPMATHDOBAHHLX CTPOK.
IIpaMep HCHOAB3OEARMS]

AAn haiaa filedzl ¢ COABDKUMEM

AezHoB:MEaH: HBAaHOBWY 1 1378

FDMaHAS

cat file.txt | cnt -£2 -c:

BBIBEAST

Hea=

dilt TTouck pasarunil MesAY ABYMS (haliAamy i BHIBOA MX B CTAH-
AdPTHHII OOTOUK BEIBOAA.

DopMAT BE1IOBA;

diff [ napamerpua ] <datinl> <¢afiaz2>

TlapaMeTpst:

-b — WTHOpHpOBAaTE PAa3AMYHS B NPpobeadx H CUMBDAAX Taby-
ASIMH;

-} — 3aMeHdTh B BHIBOAE CHMEBUALL 'l.'aﬁy?lﬂﬂ;lfll-l HPUGEA&MH;
-¥ — HCIOAL30BATE YHHOHNUPOBARHEHR (hOPMAT BLIBOAZ;

-n — BHBOA, B (hopmMdTe RCS-(Ill.

IlpEMEep HCNOABZOEAHHA:

diff ~nur filel . txt file2 . txt

echo BHIEOA CTPOK TEECTE B CTAHAAPTHHIM NOTOK BRIEOAA.
(BASH} | @opmar spzona:

ecno [ napaMeTps ] <CTpaKa TeKcTar

[apamMeTpar:

=N — HE BRIBOAWNTE CHMEDA IICPCEDAL CTPOFKM IIOCAE BEIBOAA
CTPHOKH,

[TpuMep HCnoAL3ICBANAA:
ecko "Hello warid"

exec BrrmmoaHeHne TIROTPAMMEL, C 3dMEeHOH Ha €8 Oponece rrpoueccd
(BASH]} TCKYICTO KOMATAROFC AHTEPNPETATOPA.

Popmar EW30BA:

axecs {MMA NIpCoTRaMME>

TlapameTper:
< HMH IPpOrpaMMbl > — [IOAHCS, OTHOCHTEALHOE HAH KPATKOE
OyTeROR HMA HCMoAHEdeMoro dakaa,

[IpuMep NCnoAs30BAHNN
axerc ls
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KoManaa

COnucanune

Byayts BEIFOAHEHHOH B [ePEHTHOM KOMAHAHOM MHTepIpeTa-
TOpE, KOMEHAA BRIROAUT CITHCOK (1aFIAOB B TEKYIIEM KATaAoe,
[IQCAS YETO CRPAHC 34BEPIIASTCA (IOCKOALKY OHa 3aMeHHAs
co6oil TepRUYHEI MHTEDIPETATOR)

exit
(BASH)

3aBepmerme BRITTOAHCHHA TeRKVILETD 3AAAHHA ¢ 38A3HHEM
KOADM BOABPATE.

QopMAT BEIOBA:

exit <n>

fapaMeTpal:

<> — Kop BosBpaTa. HeoTpruaTeAbHOS THCAC
I[TpHMED HCIOARIDBEBHAR:

exit 1

export
(BASH|

{lepememeHHe TePEMEHHEIX, OO BABRAPHHEIX B 3aAdHHH,

BQ BHEIIHEQH CPeRy FTOTG aAaHHMA.

PopmMar BBI30Ea:

export <HMMa epeMeHHON>

export <MMs NepeMeHHoM = sHAYEHHe>

MapaMerprt:

<HMA NCpeMeNIoi> — HMA BCPEMeHHOH, KOTOPaR KCIIOPTH-
FYETCH B CPEAY;

< 3HAYCTIMC ™ — 2IHAYSHNC, KOTOPGC MOFRET GLITE HDHCBOSHO
TnepeMeHHN HeNOCPEACTBEHHC ITIEDeA 3KCIODTOM B CPEAY.
TIpAMep RCOOAR3ZOBANNA:

export IP_Address=192.168.0.1

grep

TloMCE DOACTPOKH HAH PETYAAPHOTO BHIpEKeHNA B dafaax

C DOCASAYVHOIIMM BRIEOADM HAMAEHHEIX CTPUK Hd IKPaH,
QOpMaT BEI3ORA:

grep [ napamerpa ] <I0LCTpORa® <CuUWCOK daitnop>
ITapaMeTpsL:

-C— BHIAIET KOAHYECTRO CTPOK, COASPRALLMY OOACTROKY,

-f — NTHOPUPYET PETHCTP CHMEOANE TTPH IOHCES;

-N —- BLIAGCT NEPCa KaKAQH CTPOKOH ee HoMep b daiire;
<HOACTDORA™> — CTPOKA CHMBOAOB HAH PECYAAPHOQ® BhlpdKe-
IIHEe AT IOHMCKR;

< CUMCOK (bAMACE> — CUKHCOK HMEH {1aiAUB, B KOTOPLIX LIPO-
M3BOAHTCH TOHCK.

Komapad BosspawmaeT (0, BcAM HUACTPOKA HaitaegHa, H 1. ecalt
HEe HAalASHA,
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Komanaa Onucanpe

[Npusep HCNOABIOBAHHNA:

grep "OnepauvoHHHe cncrens” book. txt
if [ 3? -ne 0 ] ; then

echo "[logecTpoka He Halpgena"

fi

gzip Cxratite hafnroR € UCTIOARIOBAHHEM GATOPHTMA LZW, CxraTorit
daiia ToAyvaeT TO XKe HMA, IT0 H MCXOAHEIN, HO MMEET DaCLUy-
PeHHe ,gz. AAfl OKaTHA DOARIIIOTD KOGAHYECTBA afAQE B OAHH
apxXHB HeoDXOAHMS CHaYaAA CKACHTE (DAMAK NIPH NOMGIIM
KOMAHAR! lar,

PopmMar Buopa:

gzip [ napameTpl ] <ims dannax

NapaMeTpo:

< pmA Qadra> — HMA CRHMaevoro cdaifag;

-C ~= BETBOAVIT CRATHE AAHHEIE B CTAHAAPTHEIH IOTOK BRIBOAR,
He H3MeHAS RCX0AHE chadin:

-t — MpoRepra LEAOCTHOCTH CRATOro dhafiaa;

-d — pacnakoBKa cRaroro daina;

-V — BEIBROA HMEHH ORKHMaeMoro ¢1afiaa M MPOLEHT eTa CKa-
THH.

TlpEMep HCOnoALIOBAHNHA:
gzip -d linux-kernel-2.4.34 _tar.gz

head BEHIBOA HATAABHHY CTPOK rafas,
DopmaT BHIOBA:
head [ napameTpr] <uma darina>
TapaMeTpn:
<wuMA thafaa > — WMHA (pafiag, HaYaARHEIE CTPOKA KOTOPOTD
DEIBOAATCH,
-1l <qHCAQ CTPOK™> — BhiBUA 38AGHHUrC YHCAd CTPOK H3 HaYa-
Aa tpaiira;
-C <YHECAO HAMT0B> — BHBOA 3dAaHHUTO 4HCAd O4aHTOB HI Ha-
yaaa dakiaa.

ITpH yKazauw| OTPHUATEARHULI'O 9HCAA 1t CTPOK MK OafiTon
BHIBOAWTCS BECh TEKCT, RPOM MOCAGAHWX /1 CTPOK uAH GaiTos.
TIpumep HeIDAL3IOBARND

head -n 15 file.txt

kill TToCLIAKA CHTHAAA TIPOIECCY © 3AABHHBIM PTD.

PopmMaT BRIIDBA:
kill [mapameTpu] <PID>
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Komanaa

Onucanme

TlapaMeTpsl:

-1 — BEIBOART CIHCOK AQCTYIHRIX CHIHAADE;

-<CHOMEN™> AW - <HAZPAHHE> —- MOCLIAAGMEI CUTHARA,;
<PID> — PID npouecca, KOTOROMY MOCHIAAETCA CHIHAA,

TIpAMen HCTIOABIOBAHHS;
kill -SIGHUP 1035

Killail

[NoceIAKA CHTHAASG BCEM UPOURCCAM, COSAIHHEM B PE3YALTATE
3aNYCKa TIPOIPAMMEL ¢ H3BRECTHRIM HMEHEM.

QopMarT BEOBA:

kilzall —<cHDTHaN> <¥MA IPOPDAMMEL>

TlapameTpsr

«<CHTHAA> ~— I[IOCKIAAPMEIH CHTHAA, 38AABEEM LI HOME M
HMAH HASBATINCM;

< M3 HDUTPAMMEL> — MM [POTrDEaMMEL, IOPOAKRBILEH TRO-
mecch. MomeT GHTE MpoYHTAHO B TaSAKIIE NPOIICCCOB, BHBO-
AMMON KOMAHACH {5,

TIpuMep HCHOARIOBAHHA:

killall -SIGSTOP Lasher

less

TToCTPAHWTHRIA RETROA TEKCTOROTO chaftid Ha IKpaH € ROAMOK-
HOCTLIC MPOKPYTIKH M NoALKA.

Popmar BEIIOEA:

_ess <mma fattna>

[HapaMeTprl:

< MMA Dalra > — HMI BHBOAHMOTO (hatiaa,

IIpBEMep HUTIOABLSVEIHHR:
less file.txt

o

Cu3janHe CCRACK Ha ullnkL.

PopMaT BRIZORA:

1o [mapaMerphl. <HCXONHEN Qawn> <DsMn CCHIKA>
MapameTprl:

SyAyHH AaTVINeHREON o3 NAPAMATROR, KOMABAD CORARAT MECT-
KyF0 CCLIAKY C HMCHeM <(paih CCHAKH> Ha TOT HaCOop ARHHHX,
Ha KOTODHIIT YKA3RIBAST HMA <HCXOAHERIR thaiia>;

-$ — BMCCTO JRCCTKOM CCEIAKH COIAARTCH CHMBOANYECKAS
CCRLAKA,

[TpwMep HCHOALIOBAHAA:
In -3 file.txt Lirnxfile.txt
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KoMmanag

Dnoucanne

BriBop, CTIHCKa hallACR RATRAOTA.

©opMAaT BEIZOBA:

1= [napameTrpr] [cOoMcOox PaANOB M KAaTAJCTCE |
IMapametpsr:

-t — BbIBOAMTE (PRHARL € HMEHAMH, HAHUHAIMHMHCE € "
-1 — BHEIRCAUTH pACIMTUPEHHYIO HHhapMaliHia af aTpubyTax
draring;

[coxcox hafia0B K KATAAOTOE| — CIIHCOK iaHfAOE, KOTOPERIE
GyAyT BRHIBEACHEI FOMEHAOH Is, H KATAAOTOB, COAEPARMMOC KO-
TOPBIX OYAET BRIBEAEHO KOMaHACH /s,

IMpuMep BCHOABIOBAHNNA:
1s -1 /home/nick

mkdir

CosaaHHe FaTahora.

$opMaT BRIIOHA:

mkdir (mapameTprl] <uMA KETARODa>

I[lapaMeTphl:

- — CCAW E RAUECTBe <MMOHY FATAAOTA> 38AAHO HMSA, BRAKD-
garomee 5 cel HeCKUABLKO YPUBHEH Hepapxuy (HaupuMep,
fusr/local/sharef doc/ programs), TG TPH YEA3AHHH 3TOro EAR-
ya GyayT COBALBATHCA BOE HEAUTTAROLLIME KATaAQLM, T, €, eTAl
HE CYWeCTBYeT KaTaADTa /usr/local/share/doc, 70 RHauare
OypeT CO3AAH OH, a 3aTeM EI'0 NOARATANOT ProgTalns.

[IpHMep HCTIGARIORARHA:
wkdir -p /usr/local/srarc/doc/programs

more

TTuCTpaHKEuUHbLIF BEIBCA TEKCTOBOTC (Pafad Ha SKRPAH C BOSMOMK-
HOCTLI) TIROKPYTEH,

(dopMart se130Ba:

nore <MUMa parma>

[TapaMeTphI;

<HmMd hafirnga> — uUMA BHBOAMMOrC Jaing.
TTpusep UCMOABIDREAHIT:

moze file.oxt

[ paruu;

[Tepemenenne [mepermenosanne} $aiaos.

DopMAT BRI3OBA:

mv [napaMeTpr] <HMCxonueni datiner <parn HasHauevrsa>
MV [ apaMeTph] <0aMn> <xaTangl’ HAZHAYEeEHNS>
IMapameTpsn:

-f — He BHIAZPATE HHKAKHX 34IIp0COsE Ha IOATBEDARACHHE OIIC-
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Mpogonxenua Tatn. 1.1

KomaHaa Omucanuea

-I — RCATAA BLIAABATE 3alpOC HA MOATBEKASHTE, oAl hatia
HA3ZHAYEHHA CYLUECTEYET.
IMeprad hopMa BEITOBA KOMAHAL NepeHMeRNRRAAAT hatfa, tMa
KOTOPOTD 33AAHO [IAPAMETPOM <HCXOAREIH (haiia™>, npucran-
BAS MY WMA, 2aAAHHOS TADAMETROM <(hafA HaHATONIA >,
Bropas dopmMa BEI30BA flepeMcIiaeT daia B KATAAOT, 34AAIIEHELH
mapaMeTpoM <KATAAOT HaRHAYEHHA >,
TpuMep HCIOABIOBAHHE:
mv filel.crt fileZ. txt
mv filel. txt dic2/

nice 3anmyCK NpOrpaMMEl C HAME@HEHHEM NDHCPHTETOM AAT HAAHH-
POBUIHKS 34334, [[pHOPHTCT ONPCACASCT YACTOTY BLIACASHHA
NpoOeCccy IpONeccopHOTO BEDEMEHH.
QOpMAaT BBIIOBA:
nice [ napaMerps | <OporpaiMMas [a0IyMedThH
NoO TP aMMEr]
Itapamerper
-p < CcMemuleHWe> — H3MeHeHHe faa0Raro MTPHOPHTRTA TPOTec-
€a Ha BeAIHHY CMelleHnd. CMenIeHHe HaXOAHTCT B TPCACAAX
oT—20 (HAUBRICIIWA MPHOPHTET) AC 19 [HHILUHHA NpHopuTeT);
<MPATPAMME > — HMA HCHOAHASMOTO aiaa 2AMycKasMni
NPOTPaMMEL;
[apTyMeHTE TPOTPAMMEL] — MAPAMETDE], TEPEAARAEMELIE TTDO-
TPAMMe IPH e€ 3aTyCKe.
TIpamep HoITOABIORAHNA;
nice ~n 15 alpka gamma 1057

ps Buroa nndiopMaiii a aanyTNeHERX TpRIeccax.

DopMar Be1I0OBA:

s [ napauMerpr ]

IMapamerper;

a — BELBOA HH(OpMATHH 0B0 Beex Nponeccux BCEX NOALIOB-
Tened;

X — BRIBOA HROLECUUB, HE [[PHBH3AHHBIX K TEPMHHEAY {CH-
CTEMHETX TPOMECCOB H AGMOHOR);

I— apunnzni GopMar BRBOAA (MAKCHMYN AGHHEIX);

ti — (hOPMAT BRBOAA, ODHEHTHPORAHHENE Ha IGARIORATEAR
{caMele HeOOXOAMMEE AGHHEIC);

5 — BRIBOA, HHthopMaNuy ofi oGpafaThEAEMEIX CHITAARX.

IIpumep ucnons3oBanma:
P3 aux
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Komaiaa

Ormcanme

pwd

HHB()A HUMeHH TEEYINEero KaT4dAord.

dopmar BEI3OBA:

pwd

NapaMeTprs:

GTCYTCTBYHOT.

IIpsmep HCNOABIOBAHE:

pwd. {DyAeT BHIBep2HO, HaNIpHMep, Shome/sergey)

read
{BASH)

TlocTpOUHGE CIHTRIBAHKE CAOB, PA3ABASHHLIX NpobeaaMu, CHM-
BOAGMH TaOyALIIHE MAY NCPCECARMH CTPOKH M3 CTAHAADTHOTO
TIOTOKA BEOAA, C TOCAEAYIGUIHM IPHCEOERHEM 3HA4EeHHA CADB
MepeMaHHEM, JAAAMIILIM B TADaMeTPaxY.

Dopmar seizosa:

read <ommMoor nepeMeHHEX>

Ilapamerpoi:

< CTICOK IIePeMeHHEX > — CHHCOOK HMEH NepeMeHHEX, 3a)3H-
HEIX Q&S 31Ty,

TIpumep HCMOABIOBAHWA!

echo Aeanos Ubah WpaHsBMY | read namel name?
name?

BEIIOBET TpUCBOeHUe CTPoR Meaiior, Mean u Meauosut nepe-
MeHHKIY name !, name2 1 name3 COOTBRTCTBEHHD

Yaanenve haiiaoR HAT KaTaAOTOE.

QapMAT BRI0BA:

[ napameTpr ] <onmceox Ao MM KaTAJIQToBR>
IlapaMeTphl:

-f — He 3anpaITHBaTE NOATEEDAACHHE DOeDATTHH;

-{ — BHIBOAHTE 32IIPOC Hd [UATBEDMACHRE YAAACHIH KSRAGTO
haiiaa MAM KATAAOTE;

- — PEKYPCHBHU YAUANTD BUE AEDEBD KATAAOTOD, HAYMIAA

C JAASHHOTO,

< cMCOR GaiAoB HAM KATEAOTOB> — HMeHa (DaHAOR AW
KATAADTOR, HOAAERKAIIKY VARASHHIU,

[MpuMep HCNOABIOBAHN:
rm ~rf /hone/nicks junk_files/

rindir

YaarcInie NYCTRY KATAAGTOB (HE COASPIRALINEK (PAKAOR U MOA-
KaTaAaOTOR).

OopMAT ABIZOBA!

rmdir [napaMerTpr] <MMA kaTaiaora>

261



fponomxerue Tadn. 11

Komampa ClnucaHue
rmdir IMapaMeTphi:
-D — BCAM UMH KJTWAUTE BKAKAET B ceGH HECKOARKO YDORHEH
HepapxH¥ (Fampumep, /catl/cof2/ cot3), To npi yKAIAHHH 2TO-
[0 KAKOYE KDMaHAH DYAST YAJAATE KaTAACI'Y, HAUHHAH C HHXXHE-
To ypORHA (T. €. B PACCMATPHERAEMOM CAYHIAe GyAeT AHAAOTHYIIA
rmdir Seat/ cat2/ cald; rmdic feat 1/ cal2; madir cat );
<HWMA KATAAOTA> — HMA YAAATEMOTO TYCTOrO KaTAAOTA.
[IprMep HCNOABIOBAHWUS:
rmdir -p /fcatl/cat2/cats/
sot BeIBoA, CTHCKA ITEPEMEHHBIX OKPYAKEHUSA, OOPEACACHHELX
(BASH) R CPEAR, HAW MPHCRORHHES JHASHHH NNAMNKHOTHEY Tapame-
TPOB.
PopMAT BRIZOEA!
30t [CNMCOK BHAWEHMEH ]
[lapameTphbi:
HOpY OTCYTCTBHM NAPaMeTPOB BLIBOAWT TOAHLIH CIHCOK
UIIPEASASHHbIX 1EDEMEHHBIX H MX 3HAYCHHH;
TP 3AAAHHH CIIHCKA 2HAUCHUH, PA3ASACHHEX Opodesod,
LUUASADBATEADLHU IIPHCEdHBLET STH 3HAYEHHT BCTPOBHEBIM
mepeMeHHRIM 51 ... ${n}, TAe 1 — KOAUUECTRBO 3HAUECHMHIY,
IpaMep ACNOALIOBAHMA:
set 2343
echo 53 (OyaeTBRBeACHO 4)
shift CABMr OKHA YTEHHT IO3HITHOEHLX NADAMCTPOB 33AaIHA Ha 3a-
(BASH) ARHHOE YHCAD [IOZHLIHHA,
QopMaT BHI3NBA:
shiZt [n}
[lapaMeTpn:
[11] — ¥HcAO NO3HUKE, HE ROTUPEY POHCXOAMHT CABML. Ecal
THCAQ HE YKAAAHD, TO CARHMT OCYILIECTRAASTCH Ha | HOIUITHIO
IIpnMep HCIIOABIOBAHMNA:
3aadHMEe 3aIYIIeHO  lapaMeTpaMu a bedef
echo 51 .
(BEIBEAET Q)
shift 4
echo 51
{BEIRGAET €]
sleep ITpHOCTaAHUBKY BRITIOAHEHHN 33A8HHR Hi S8AAHHNS THCAD CRKYHA,

QopmMar BLIZ0BA:
sleep <n>
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KoMarpa

QnucaHug

sleep

ITapadmeTpbl:
<N> — YHCAO CEKYHA, H3 KOTOPOE IPHOCTAHABANBALTCH Bh-
NoAHeHHE 3aAaHHA.

IpuMep BCTIOAR30BARKAS
sleep 10

sort

CopTApnEBRA B aAEBATHOM TOPAAKE CTROK, TOAIBAEMEIX
£0 CTAHAAPTIIATO NOTOKA BBOAA.

dopMaT EREUER:

sort {napaMeTp:)

[Napamerpsl:

-r — COPTHPOBKA B 0BpATHOM AADABUTHOM NOPAAKE;
-b — UTHOPUPOUBAHHE UpODeAOB B HAYaAe CTPUK.
MpyMep PCNOAB3ORAHHA:

cat [ile.txt | sort » sprted.txt

tail

Brsoa mocaeaHHX CTPOK (hakai,

dopMAT BM30BA:

tail [ napamveTpr] <HMA dpariaa>

HapameTpst:

<HM pastra> — U dalirg, TOCACAHME CTPOKH KOTOROTO
BRIECASTCH;

-N <YHCAQ CTPOR> — BLIBOA, JAAAHHOTO $HCAA CTPOK H3 KOHITA
thasing;

-¢ <9gucAo GafToR> — BLIBOA IBABHHOTO YHMcAd GRATOR B3 KOR-
ua graiina;

-f — He 3aBepHATE BMMOAHEHNE TPOTPAMME MO ADCTIDRCHHK
KoHua thafiaa, a MAaTb AoGaBaeHHA AARHEIX B thaiia ¥ BRI-
BOAUTEL HX TT0 Mepe nocTynacuud, Moxer GLTh yA06HO NPH
BHEBOAE HOBHIX 3amsicel b dairax IpoTokoAoB. Ecall IpH 3TOM
He YKa2bIBATR TAPa&METREL -7l HAH -, TO KDMAHAR OYAST XKASTh
ACGABACHHA AQHHLIX B dhafia, He BEBOAA AAHAEIES, ROTOPHES
BRIAM 3AMHCAH K B (haAA Ha MOMBHT @€ BRIZ0BA;

-F — aHAAOTHMHO -f, HO TAKAKE OTCARIKHBALTCA CUTYallus
neperdMeHcRaHEA hafira Bo BpEMA PaboTH KOMaHAH fak,

I'lpn yRa3aHAM OTPHIATEABHOTD YHCAA It CTPOK AN SaliToB
BRIBOAWTCH BECh TEKCT, KpOME [OCABAHHX i1 CTPOK HAM GalTOR,

IpAEMep MCNIOABIDBAHHS:
tail -F logfile.txt

CraenBanne GafiAOB B KaTAAOTOR B GAHH (A AAR LIOALUTOBR-
KW K apXMBHPOBAHHEA,
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Komanpa

Cyscalme

{bopmar BeIzOBA:

tar <napamerpr<MofuduxaTop napamerTpar <uMA
apxMBHOLO §alinar <cudcor aisiob 0AH apPXHBALMK>
IlapaMeTphl:

-C — CO3AAETCH 1IOBHEH apPXHP; 3aNHCEL HAYHHAETCA © HavaAa
aPXHUE4, 4 He NOCAe NncAeAHero haias;

-U — YKazarHHC Gaiibl AOGABAAIOTCA B &PAMB, BCAM UX TaM
£111€ HET HAH eCAH OHH ORIAH HRMEHEHEl € MOMEHTA HOCAEAHER
JAMNCH B AAHIIBIA APXUB;

-A — YRKd1aHARE (haliin H3BAEKAKITCH H3 apXHBa;

< AMA ApXUBHOro thafira> — pma ¢aiira, B KOTOPLIA CRAEHBA-
HWTCH QaHAB, TOAAEKALLME aPXHARALH;

< COHCOK hallAOB AAA APXHBALNH > — CMHCOK HMeH Gaiiob

H KATAACLOB, NOAACKIILHY dpxuBanid. Katasoru oGpaGars-
BATOTCA PEKYDCHEHO.

MoandmKaropai:

7 — CPany YMaKOBLIBAAT rhafiARLl APXHRATOPOM (2P HAH Pac-
[IAKOBLIBAET HX;

¥ — BREIREIRAGT BEIAATY HMAHH KaKA0ro ofpabaThiRASMOT
daiiaa;

{— ecan yrazan 3roT MosKHUKATOP H B RAYNELTBE HMEHH
apEHBHOTO Pafirl VKAAKIRAOTCR CHMBAA «—% (MUITYC), TO APXHR
CYATLIBAESTCH HAH BEIASCTCA HA CTAHAAPTHLINA MOTOK BBUAR HAH
ERIRCAA.

IIpAMep HCNOARIOBAHMA!
cd fremdir; tar —cf - . | tod todir; tar —-=f )

tea

Kaonpeftep ¢ opAHHM BXCAOM (CTAHAAPTHRIHA RBOA) H ABYMHA BHI-
XOAAMY [CTAHAAPTHAIA BEIBOA 4 YKASUHHLI dalia),

{DopMAaT BRIOEA:

—ee [ napaMeTpn ] <BRXOOHOM Qaiin>

ITapaMeTphi:

- — A0BaBACIIHE TEKCTA B KOIICH BRIXOAHOTO draiiaa;

< BRIXQAHOM thafia> — ¢diafia, B ROTOPRH IIPOA3IBOAUTCA Ra-
MHCE.

IIpnMep HC1OALIOBAHNSA:

cat infile,txt | tee -a outfile.txt

test

BLumcacise 3HaUCIHHA YCACDIIOrO BEpWKCIHA. Boaee noa;
poOGHO M. moapa3a, 3.8.6 n 7.2

MopMaT BRI0BA;
test <BHpameHUe>
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KoMaHAz

COnucavmne

MapaMeTpLl:

<BHPAMEHNE > — MDOBEEMOE YCAOBHUR BRIPLRCHNE,
[IpMMED HCIOARIOBRAHNA:

test -f [ile.txt

touch

HzmMcnienne AATLL MoAMHKAIIHE YKA3aHHOTO thalaa Ha Te-
KYTIIYIO0 MAW COZARHME HORATO dafad, ecAl YRa3aHHRIN paiia
He CYUeCTEYeT,

dopMaT BeIvBA;

touch <vua daltna>

IMapaMeTpel:

<HMA (palfAa> — UM COBAARAEMOTO thafiaa WaAH Gafas ¢ ma-
MCIHACMOR AQTOH,

I[IprMeEp RCIOAB30BIHNA:
tauch lock.txt

trap
(BASH)

Onpepesenre KOMAHARL, KOTODAsA GYACT BLITOAHEHA TIpH Ho-
AYMEHHU 33AAHHEM CHI'HEAA C SOAAHHBIM EOMEPOM.

PapMaT BEIORR;

Lrap <kgmaHia> <CNUCoK CHIHANOB>

ITapaMeTph::

<KOMAIIAQ > — BLITIQAIIIeMAad KOMAlIAz;

< CHMCOK CHTHAACB> — CITHCOK HOMEpPOB CHTHZADS,
[MpyuMep HCRCABICBAHNR!

trap "exit 1" 3 4 7

unset
{(BASH)

ACHHANMAARIELMA e peMeHHoH, [lotie BRINOAHEHIY 3TOA
KOMAHAR TepeMeHHAT SOACE [Ie IMeeT ONpcAsASHHOrD 3RaYe-
HHA.

POpPMAT BHIZORA:

unsat <pMa IepeMeHHO>

[TapaMeTpHI:

< HMA NCPeMCHIION > — HMA ACHHUIHAANIHPYEMON TepeMeH -
HOiA,

IpaMep HCNOARIORAHHAL

var="123" ; ccho var ; unset vaz

eche var (ROZHHEKHETOIMHOKA)

wailt

(BASH)

OxrAaaHWe RaBepHIEHHS MpoTecca ¢ 23aAAunLiM PID o BozRpaT
©TO KOAA BO3BPATA.

(dopMaT BR30BA:
wait <PID>
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Oxonvanie tabn. .7

KomaHaa Onucadue
IlapameTpsr;
<PID> — PID npongecca, 2aRepIIgHHA ROTOPOTO O3RHAAST
KOMAHAA.
ITpAMep MCIMOARIORAHAR:
walit 1678

we Buoa koAngecTBa SaitTop, CAOE HAHM CTPOK B dakae; CHadaAa

BRIBOAWTCH KOAHMECTEO, 3aTEM Yepes npobea — 1M daiina.
Qopmar BEIAORA:
we | napametTpn | <ima dpafina>
Tlapamerpat:

-C — BEIBOAMTCH KoaudecTBo GalTOR B dafine;
-1 — BREIEOAHTCH KOAHYECTRO CTPOK E diaiing;
-W —— BLIBOAMTCA KOAWYECTBO CACE B (hajire.
Tpumep HCIOAB3DBAEM

wa -w file.txt | cut -f1 -d\<opobemn>

which BriBoa TOAHOIO Iy TH K DPOTPAMME ¢ 38 AAHHEIM HMEHEM, @CAK
FLOT KETAAOT OPHCYICTBYe” B NepeMennoi SPATH.

dOpMAT BEIORA:

whigh <MMAa NpoIpaMmeC>

IlapaMeTphr:

<HMA TROTPAMMLI > — HMA HCHOATIACMOTO afing, AAT KOTO-
POTC IPpOUIBOANTCS NDHCK KATAACTA,

IIpoMep HCNOABZOBRHAS:
which 1s (BmeBemeT /bin)
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