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9.1. OTo0paxkeHue agpecHOr0 NPOCTPAHCTBA NPOrPaMMbI HA 00J1aCTh OCHOBHOM
NaMATH

AJTOpUTMBI  pacrlipesielieHns, HUCIOJb30BaHMs, OCBOOOXKICHUS PECYpCOB H
OpEeOCTaBICHUsT K HHUM JIOCTyNa MpelHa3HauyeHbl s Haubojiee 3(PQexkTuBHON
OpraHu3anuu paboThl BCEro KOMIUIEKca ycTpoicTB DBM.

PaccmoTpuM nx Ha mpuMepe yrpaBiIeHUsI OCHOBHOM NaMSITHIO.

J1J1s1 BBITIOJTHEHHSI TIPOTPaMMBI IIPH €€ 3arpy3Ke B OCHOBHYIO TAMSTh €H BBIICISICTCS
YacTb MAWUHHBIX PeCcypco8 - OHU HEOOXOIUMBI JIJIsl pa3MEIICHUS
KOMaHJI,
JAHHBIX,
YIPABIAIOMINUX TaOIUI U
o0acTel BBOJIa-BEIBO/IA,

T.C. IMPONU3BOJIUTCH mMpanciayus adpecnozo npocmpancmea
omkomnunupoeauuoﬁ npozcpammasl 6 MecmonaoJiosrcenue 3peaﬂbuoﬁ navsamu.

Boigenienue pecypcoB MOKET OBITh OCYILECTBIEHO CaMUM MPOrpaMMHUCTOM
(ocoOeHHO ecnu OH paboTaeT Ha fA3bIKE, OJIM3KOM MAIIMHHOMY $3bIKY), HO MOET
npousBoauThes u OC.

Ecnau BblAeneHne pecypcoB IMPOU3BOJIUTCA MEPEN BBINOIHEHUEM IPOTPAMMBbI,
TaKOW MPOLECC HA3BIBACTCS CHMIAMUYECKUM nepemeuieHuem, B PE3ylbTaTe KOTOPOIO
porpaMMa “mpuBs3bIBACTCS K OINPEACICHHOMY MECTYy B IaMSTH BBIYMCIHATEIBHON
MamuHbl. Eciam ke pecypchbl BBIIEISIOTCS B IMPOIECCE BBIMNOIHEHUSI MPOTPaMMBbl, 3TO
Ha3bIBACTCS OUHAMUYUECKUM nepemenjeHuem, B STOM cilydae IporpamMma He InpuBs3aHa K
ONPEAECIEHHOMY MECTY B pEIbHOM MaMATH. JIMHAMUYECKUI PEKUM MOKHO PEATU30BATh
TOJILKO ¢ TTomoteo OC.

HpI/I cmamudecKkom nepemenieHuu BO3MOKHBI IBC CUTyalluu.

1. PeanpHast mamMsTh 60JIbIIE TPEOYEMOTO aIpeCHOr0 MPOCTPAHCTBA MPOrpaMmbl. B
3TOM CiIydYae 3arpys3ka MporpaMMbl B pEaibHYIO MaMsTh MPOU3BOAMUTCS, HaunHas ¢ 0-ro
azapeca (cm. puc. 9.1.).



PeansHaS NAMATH AnpecHoe
MpOCTPAHCTRO
MPOTPAMME!

64 Kbaftra

Puc. 9.1. 3arpy3ka nmporpaMmMbl B peasIbHYIO TaMATh (00bEM peasIbHOM MaMsITH O0JIbIIe
aJPECHOTO MPOCTPAHCTBA MMPOTPAMMBI)

3arpyxaemas mporpamMma A SBISIETCA aOCONIOMHOU NPOSPAMMOU, TaK Kak
HUKAKOTO W3MEHEHHUS aJpecoB B  aJPECHOM IPOCTPAHCTBE, IMOJATOTOBICHHOM
KOMIOWISITOPOM, TMpU 3arpy3ke B OCHOBHYIO NaMsTh HE MPOMCXOAMUT - IMporpamma
pacnionaraercs ¢ 0-ro agpeca peabHOU MaMsITH.

2. PeanbHast maMsITh MEHbIIE TPEOYEMOTO JPECHOTO MPOCTPAHCTBA IPOTPAMMBI
(cMm. puc. 9.2).

AnpecHoe
MPOCTPAHCTBO

PeamHad NaMaTs p—

4§ Koair

64 KGafira

Puc. 9.2. 3arpy3ka nporpaMMsbl B peabHYIO MaMAaTh (00bEM peabHON MaMsSTH MEHBIIIE
aJIpECHOT0 MPOCTPAHCTBA MPOTPAMMBI)

B stom cnyuae mpoepammucm (wmm OC) BBIHYXAEH pemiaTh HpoOsiemMy, Kak
OpraHU30BaTh BBIIIOJIHEHHE NpPOrpaMMbl. MeTOMOB pelleHus MpoOJieMbl CYIIECTBYET
HECKOJIBKO: MOKHO CO3/1aTh 0eepJieitnyto cmpykmypy (T.€. pa30uTh NporpaMMy Ha 4acTH,
BbI3biBaeMbie B OIl mo mepe HeEOOXOAMMOCTH), clelaTh MOAYIM MHPOrpaMMbl
peenmepadensuvimu  (T.e. JONYCKAIOIIMMU OJHOBPEMEHHYIO paboOTy MOIyNs IO
HECKOJIbKUM 00paIleHusIM U3 pa3HbIX YacTe MpOorpaMMbl WIIM U3 Pa3IMYHBIX IPOTPaMM)
u T.4. B Hekoropsix OC aapeca oTkomnuinpoBaHHoi (¢ 0 aapeca) mporpaMmbl MOTYT
ObITh peoOpa30oBaHbl B ajipeca peanbHOU namsaTH, otauyHbie oT 0. [Ipu 3Tom cozmaercs
abcontomuwlil MoOY1b, KOTOPBIM TpeOyeT pa3MENIeHHs er0 B MaMsITH BCETJa ¢ OJHOTO U
TOTO K€ ajpeca.

[Ipy MynbTUIPOrPaMMHOM PEKHUME, €CIIM, HAIIpUMEpP, UMeeEM nporpammel A, B u
C, 11151 KOTOPBIX U3BECTHO, YTO IPOrpaMMa A BBINOIHAETCS IPU pa3MELIEHUH B IAMSTH C
anpeca 60 Ko6aiit no 90 Koaiit, B - ¢ 60 Koaiit 1o 90 Ko6aiit, C - ¢ 50 Kb6aiit no 120 Ko6aiit,
OpraHU30BaTh UX COBMECTHOE BBINOJIHEHHE HEBO3MOKHO, TAK KaK UM HEOOXOIUM OJIMH U



TOT 7K€ YY4aCTOK PEaIbHON MaMATH. DTH MPOrpaMMbl OyayT *KAaTh APYT Apyra MO0 UX
HY>KHO 3aHOBO PEJaKTUPOBATh C APYroro ajapeca.

[Ipu paGoTre B MYJIBTUIPOTPAMMHOM BO3MOXHA CHUTYyalus, KOTJa MEXIY
porpaMMaMu O0Pa3yrOTCS HE3aHSTHIE YUACTKH MAMSITH, KaK, HAllpUMeEp, H300paKeHO Ha
puc. 9.3.

Peanbnas namsth
oC
20 Koaiit
[Iporpamma A4 OKoGaiT

[Iporpamma D

50Ko0aiit

10 Ko6aiit
[Iporpamma B
20 Koaiit
[Iporpamma C

Puc. 9.3. [Ipumep parmenTanuu peaabHON aMSITH

OOmmii 00beM He3aHITOH maMaTH, cocTaBisromui 50 KoaiT, roctaToueH, YTOOBI
3arpy3uth u porpamMmy D, Haxosmryrocs B oxxuganuu. Ho ee He ynaeTcs 3arpy3uTh, Tak
KaK CBOOOJIHBIC YUACTKH MAaMSATH HE SBJISIOTCS CMEKHBIMH. Takoe COCTOSIHUE HAa3hIBACTCS
dpazmenmayueii peanbHol namsATH. OHO XapaKTEPHO I CUCTEM CO CTaTUYECKUM

IePEMEIICHUEM.

B cucremax ¢ JguHAMHUYECKMM TIEPEMEIICHHEM IPOrpaMM IepeMenaroniuil
3arpy3uydK pa3MeniaeT IporpaMmy B CBOOOIHOM YacTH namsaTu (cM.puc.9.4.) u nomyckaer
UCTIOJIh30BAHNE HECMEIKHBIX €€ YIaCTKOB.

AllpecHOe NPOCTPAHCTBO

PeansHaa maMATs MpOrpaMmed
0 P eHTHAA 0
CIHI
YaCThL ONEpPalMOHHOM npﬂrgauua
a T 82KbGaftTa
a+B2KbBafiTa .
e Mepemeiuaouimi
R JAIPYIHHK
FFFFF .o .

Puc. 9.4. Pazamemenue nmporpamMmmsl B cBo6ogHOM yactu OI1

B osrom cnywae wmeercs Ooibine BO3MOXKHOCTEH Ui OpraHHU3allH
MYJIbTHIIPOTPAMMHOM ~ paboOThI, CIIEZIOBATENbHO, © g Oonee  3(PPEeKTHBHOTO
UCTIOJIb30BaHUS BPEeMEHHBIX pecypcoB OBM.



9.2. AnpecHasi CTPYKTYpa KOMaH/I U MJIAHMPOBaHHeE PECYpPCOB

[Ipn OGonpmMx pa3zMepax peaJu3yeMbIX MpPOrpaMM BO3HUKAIOT HEKOTOpbIE
IPOTUBOPEUUsl IPU OPraHU3alU{ MYJbTUIPOTPAMMHOIO PEXHUMA PabOThl, TPYAHOCTU
JMHAMUYECKOT0 pacIpeiesieHUsl PECYPCOB.

CermeHTHas OpraHu3anusi mnamMmaTH

B Hacrosimee Bpemsi pa3palOoTaHO HECKOJBKO CIOCOOOB pELICHUs 3TUX
npoTtuBopeunii. Hampumep, mist 60ps0ObI ¢ hparMeHTaryeii OCHOBHOM MaMsTH aJpecHoe
IPOCTPAHCTBO MPOTPaMMbl MOXKET OBbITh pa3OUTO Ha OTHENIbHbIE ceamenmbl, CIa00
CBsI3aHHBIE MeXy coboit. Torma (cm. puc. 9.5) nporpamma D o6mieit nnunoi 50 Koait
MOJKET OBIThH MPEJICTaBJICHA B BUE PSa CETMEHTOB, 3arpy»KaeMbIX B pa3inuHble 00JIacTu
OII. D10 MO3BOISIET UCTIOIB30BATh PEAIbHYIO MAMATh, TEPAEMYIO U3-3a (PparMeHTaIIH.

o1l [porpamma D
0 oc i ¢
75 KBafir et Seormoar:! 20 K6aitr
]
95 KGaiir 20 Kbaitr Cerment 2 o
s Cerment 3 0
125 KGaftr 20 Koaitr
10 KGasir
135 KGaitr
Mporpamwa B
205 KGairr
20 KGasr
225 KGairr
IMporpasma C
256 KGajr

Puc. 9.5. ®parmenTanus OIl. 3arpy3ka cerMeHTUPOBAaHHON MPOTPAMMBI

Anpeca B kaxnoMm cermente HaunHatotcs ¢ 0. [Ipu cratmyeckoM mepemenieHuH
nporpamMMbl B TIPOIECCe 3arpy3Kd €€ B OCHOBHYIO TaMATh aapeca JOJDKHBI OBITh
OPUBSI3aHBl K KOHKPETHOMY MECTy B MaMsTH, Ha 4YTO YXOJUT MHOTO BpPEMEHHU,
OTBJIEKAIOTCSl BBIUUCIUTENbHbBIE pecypchl. bornee apdexTuBHON sSBIsSETCS OUHaAMUUecKas
mpancaayus aopecos (JTA), koTopast 3aKJII04aeTCsl B TOM, YTO CETMEHTHI 3arpy>KaroTcs B
OCHOBHYIO MaMsTh 0€3 TpaHCISAIUU aIpecHOTO MpocTpaHcTBa (T.e. 03 HM3MEHEHUs
aJIpeCcoB B TIPOTPaMMeE C YIETOM (PU3UIECKOTO pa3MEIICHHS B TAaMSITH KOMaH/I U TaHHBIX ),
a TPAHCIIALUA aPECOB KaXKA0H KOMaH Ibl TPOU3BOINUTCS B IIPOLIECCE €€ BBIMOJIHEHUS. DTOT
TUI TPAHCIALMW HA3bIBACTCI OUHAMUYECKUM HNepeMeujeHuemM W OCYIIECTBISETCS
CIIELMANIBHBIMU arnapatypHbeIMu cpenctBamu JTA.

Kaxp1ii cerMeHT mporpaMMbl JIOJDKEH UMETh cBoe M. DopMa UMEHU CerMeHTa
MOJKET OBITh JTF000M, HapUMep, Kak Ha puc. 9.6. a, 6.

[Tpu TakOM TPEICTaBICHUH aApec OyIeT COCTOSTh U3 IBYX YacTei: S, i, Tae S -uMs
CETMEHTa, | - aJpec BHYTPH CErMEHTA.



Homep cermenTa (3) Cuemense (i)

| 8paspsmos | 24 paspana |
3 2423 0
a
| 16 paspsnos | 16 paspanos |
3 1615 0
[}

Puc. 9.5. ®opma nmeHN cerMenTa: @ — NpPHU BBIICTICHUN 8-MU Pa3psoB; 6 — IPH
BblieNIeHUU 16-TH pa3psaoB

Ecmu nmeercs 32-0utoBast ampecHas CTpyKTypa, MaKCHMalbHAas IJIMHA aJpeca B
eIMHCTBEHHOM cerMeHTe Oyet aimuHoi 32 paspsna. Ecinu 16 paspsinoB u3 32 oTBeCcTH MO
HOMep cerMeHTa (a 16 — 1moJ1 cMeIieHue), To B 3TOM ciiydae Bce aJpecHOE MPOCTPAHCTBO
mporpaMMbl - MOKeT coctoath u3 2% cermenros. CermeHT MOXeT —comepiKaTh
216=64 K6aiita (T.e. uMeTh agpeca ot 0 10 65535).

IIpu apyroi cTpykType aapeca U3MEHSIOTCS KOJMYECTBO CErMEHTOB U UX JUINHA.
CrpyKTypa azpecoB HAKJIAIbIBAET 1BA BAKHBIX OIPAHUYCHMUS:

* OIPAaHUYMBAETCS MAKCHMAJIbHOE YHCJIO0 CErMEHTOB, KOTOPOE MOXKET
CYILLECTBOBATh B aJIpECHOM IPOCTPAHCTBE MIPOTrPAMMBIL;

¢ OrpaHNYIHUBaACTCA MAKCUMAJIBHOEC CMEIIICHUE JII00ro ajjpeca B
CEerMeEHTeE.

IIpn 3arpy3ske B OCHOBHYIO MaMsThb CETMEHTHUPOBAHHOW IPOTPaMMBbl KayKJbIN
CEerMEHT IIEPEMEINAETCS B PEAJIbHYIO MaMAThb OTACIBHO, IPUYEM YYaCTKH OCHOBHOM
NaMsITH MOTYT OBITh WJIM HE ObITh CMEXHBIMU. TpaHcasius agpecoB He MPOUCXOIAUT —
CErMeHTHI MO-TPeKHEMY CO/IePKAT CBOM OTHOCHTEJIbHBIE ajJpeca.

[Ipouieccop Moker oOpamarbcss K OCHOBHOW TIAMSITH, HCIONB3YSl TOJBKO
a0COJIIOTHBIE ajipeca.

JIns IMHAMUYECKOW TPAaHCISANUU aapecoB (IpU  OMpeNeieHUur aOCOIOTHBIX
aJIpeCcOB TI0 U3BECTHBIM OTHOCUTEIBHBIM, COJICPKAIINM HOMep cerMenTa U cmenienne) OC
CTPOMT  CHElHalbHble  TaOJMMIIBI,  YCTAaHABJIMBAIOIIUE  COOTBETCTBUE  MEXKIY
CErMEHTUPYEMBIM aJPECHBIM ITPOCTPAHCTBOM IIPOTPAMMBI U ICHCTBUTEIBHBIMU aJpeECaMu
CerMEHTOB B peasibHOM mamsatu. Ha puc. 9.6 npuBeneH npumep TpaHCISLHUU apecHOTO
IIPOCTpaHCTBA porpaMmel D B OCHOBHYIO aMsTh.

Kaxmast ctpoka TaOJIMIIBI CETMEHTOB COJICPIKHT aJIpeC Hayayla CETMEHTa B PeaIbHOM
namsTH. J{7s KaXXa0ro cerMeHTa IMeeTCs OHa CTPOKA TaOJTHIIHL.

Tabauyy ceemenmog co0epiHcum Kaxcoas 8blNOIHAEMAL NPOCPAMMA.

B nononmHeHwe k TaOiMIle CETMEHTOB Ui JAMHAMUYECKOW TPAHCIAINU ajapeca
UCTIOJIB3YETCS CIICIUATBHBIA YIPABISIOMIANA PETUCTP, HA3BIBACMBIA pecucmpom Havaia
maoauywt ceemenmos (PHTC nm STOR (segment table origin register)). B aTot peructp
3aHeCeH aJipec TaOJIUIIbl CETMEHTOB BBITIOIHICMOMN B JAHHBI MOMEHT TPOTPaMMBI.



AgpecHos

MPOCTPAHCTRO
nporpamset D Tabmmn
cermentos D
’ C 1 or
EMHEHT Hum
0 ! 70 K6airr | —TOKGant | Nporpasna D
Cerment 2 (cerden 1)
10 Koaifrr \
2 125 Kba#r 90 Kbaitr | IMporpasma A
0
Cermenr 3 3 125 K6airr | [lporpasma D
oKeamr | o e (cermesT 2)
13 Mporpasma B
205 Kbaitr | Mporpamma D
(cermenT 3)
225 Kbaiir Mosroaaas
256 KGairr | P°TP

Puc. 9.6. Jlunamudeckast TpaHCISIMS aJpecOB MPU CETMEHTHON OpraHu3aluu
IIPOrpaMMBbl

Ha puc. 9.7 nzobpaxeno Bemonnenue nporpammsl D. B PHTC naxoaurcs ampec
TaOMUIBI CErMEHTOB 3TOM mporpammbl. Ecim mporpamma B mpepBeT BBINIOJHEHHE
nporpamMmbl D, To B PHTC Oyner 3aHeceH HavalbHBIM ajpec TaOIUIBI CETMEHTOB
IIporpamMmel B.

JlomycTtuMm, Ui BBIOJNIHAEMOM mporpammbel D HavanbHBI agpec TaOIULBI
cermeHTOB — 68000. B peanbHOIl BRIUMCIUTEIbHON MaIIMHE BCE JEUCTBUS BBIMIOTHSAIOTCS
B WUeCMHAOYamepuyHou cucmeme CUUCIeHUus, 30ecb 01 NpPpOCMOmbl Nposedem
BLIYUCTICHUS 8 OECAMUYHOU CUCeMe CUUCTEHUS.

FHTC OTHOCHTe MR HLGT agpec
£800 5 i

Lt [ 1so00 |
\‘ Tabnmua cermenTos nporp

4 Ve
AGcomominuii anpec: 075000 + 15000 = 090000

Puc. 9.9. Texnomorust TMHAMUYECKON TPAHCIISIUHN aIPECOB



Jliia obpamenust k agpecy 15000 cermenTa 1 nmpou3BoAsTCs caeaAyOLIUE A1EUCTBUS:

* PHTC yka3biBaeT Ha Hauajo TabauIlbl cerMeHToB mporpammel D - 68000;

* HOMEp CEerMeHTa B OTHOCHUTEIBHOM aJpece HCHOJb3YyeTCsd KaK HHIEKC IMpHU
oOpallleHny K Ta0iuIle CerMeHTOB. B naHHOM mpumepe oOpallieHne Npou3BOAUTCs K 1-i
CTpOKE;

* aJipec, XpaHUMBIH B BHIOPAHHOW CTPOKE TAOJIMIBI CETMEHTOB, €CTh aJ[pec Havasa
cerMeHTa B peaqpHONW mamsATH. CMelIeHHe B OTHOCHTEIBHOM ajpece N00aBisieTcs K
HadyaJlbHOMY QJpecy, H pe3ylbTaT SBISETCA aIpecoM B pEaJbHOW IMaMATH:
15000+75000=90000.

Jlis otHOcuTenbHOTO azapeca (cermeHT 3, cmemenue 13000) Oyner momydeH
abcomoTHBIM agpec 218000.

IIpu JITA makoe onpedenenue aopecogé 6edemcs 6 npouecce 6bINOJIHCHUSA
Kaxcooii Komanowt!!

Eciu  onmepammoHHOM cucTeMe TMOHAIOOWUTCS TMEPEeMECTUTh HCHOJIHSIEMYIO
IporpaMMy B JPYTYI0 4acThb MaMsATH (Hampumep, 4ToObl UCKIIOUUTH (PparMeHTalHuio),
CHauajia Hajo OyJeT mepeciiaTh KOMaHJbl U JIaHHbIE CEIMEHTA. 3aTEM CTPOKY TaOJIUIIbI
CErMEHTOB Il JAHHOTO CErMEHTa HYXHO U3MEHUTh TaK, 4TOObI OHA CO/eprKaja HOBBIN
azipec, M BBIMOJIHEHHUE MPOTPAaMMbI MOXKET OBITh MPOJOJIKEHO. DTO JAaeT BO3MOXKHOCTH
JMHAMHUYECKOTO YIPABJICHHSI pealbHON MaMAThIO B MPOIIECCE BBHITOJIHEHUSI IPOTPaMMBI.

Hcnonvzoeanuem cecvenmauyuu npozpamm  O0OCMUSAEMCA  YMEHbUIeHUE
¢pacmenmayuu 0CHOGHOI naMAMU, HO NOTHOCMbBIO PpazMeHmayus He yCmpaHaemcs
— ocmaiomca ppazmenmaol, OJTUHA KOMOPHIX MEHbULE OTIUHBL CEZMEHMA NPOZPAMMEBL.

CeFMeHTHO-CTpaHI/l‘lHaﬂ opraHu3anus MaMaTH

Ecau cermeHTsl pa3enuTh Ha OJHY WIM HECKOJIbKO €IUHUILl, Ha3bIBAEMBIX
cmpanuyamu, KOTOpble HUMEIOT (PUKCHPOBAHHBI pa3Mep, TO IOCKOJBbKY pa3Mep
CTPAHMIBI JOCTATOYHO MaJl 1O CPAaBHEHHUIO C OOBIYHBIM pPa3MEPOM CErMEHTOB,
HeucnoiabzyeMbie pparmMentsl Ol 3HaUnTENTHEHO COKpamnaloTcs B 00beMe — OyAeT UMETh
MECTO TaK Ha3bIBaeMas ¢parMeHTaius BHYyTpu cTpanull. ClenoBaTeNbHO, MOTEPH BCe-
TaKl OCTaHYTCS, HO OHU OYJyT CYIIECTBEHHO MEHBIIIE.

Ceemenmno-cmpanuynas opeanusayus NOOABISIET €IIe OJWH YPOBEHb B CTPYKTYpe
aJpeCHOr0 TMPOCTPAHCTBA MPOrpaMmbl. Temeps aJpecHOe MPOCTPAHCTBO MPOrPAMMbI
JIPOOHTCSI HA CErMEHTBI, BHYTPH CEIMEHTOB — Ha CTPAHUIIBI U aJipeca BHYTPU CTPAHUIL.
CrpykTypa aapeca npejacraieHa Ha puc.9.12: (s, p, i), Tae S — UMs cerMeHTa BHYTPH
aJIpeCHOT0 MPOCTPAHCTBA MPOTPAMMBI; ) — MMs CTPAHUIIBI; | — a/Ipec BHYTPU CTPAHUIIBI.

Homep cermenTa (s) Homep crpanmust (p) Cmewmenme (i)

1 2 1500 |
31 24 23 2.1 0
— 8 paspsnos ——}——12 paspsnos —}-12 paspsinos-|
(256 (4096 crpanmu (4096 Gaitr B
CErMEHTOR) B CEIMEHTe) CTpaHMLE)

Puc. 9.8. AnpecHas CTpyKTypa Ipu CETMEHTHO-CTPAHUYHON OPTaHU3aIlUU TTaMSITH



DopMHUPOBAHKUE CETMEHTHO-CTPAHUYHOM CTPYKTYPBI BBIIIOIHAETCA aBTOMATUYECKU
C IIOMOILBIO ONEPALMOHHON CUCTEMBIL.

CTpyKTypa agpeca npH CerMeHTHO-CTPAHITHOI
OPraHI3AIHN
PHTC ox 1 s | aser ]
28000
Tainnua cTpaxui
CErWenTa
Howmep Aapec
CTPAHH- pansHOR
T MAMETH
| 64000
2 124000
E] 128000 |—»(+
4 184000 C)
5 212000
6 216000
7 220000

| 129564 |
AbBcomorini anpec O

Tabanua crpamsu
3-ro cerMenTa
HU"W Agpec
CTPAHMLL peansiol

NaMATH
| 248000
i 252000

Puc. 9.9. Ctpykrypnas cxema ¢popMupoBaHUST aOCOTIOTHOTO aJIpeca Mpy CErMEHTHO-
cTpaHnyHoi opranuzanuu Ol

Jliis muHamMudeckoii Tpancisnuu aapecoB (I TA) kaxmomy cermMmeHTy HeoOX0TUMbI
0J1Ha Ta0JIMIIa CETMEHTOB U HECKOJIBKO TaOuIl cTpanuil (cM. puc. 9.8).

JTA Oyner BBITIOTHATHCS CIAEAYIOITUM 00pa3oMm:



* perucTp Haudana TaOJIWIBI CETMEHTOB COJAEPXKUT HAadalbHBIN agpec TaOIHIIbI
CEerMeHTOB BhITIONIHsIeMO# Tiporpammbl — 28000;

* HOMEp CermMeHTa B OTHOCHTEIBHOM aJlpece HCIOIb3yeTCs KaK HHIEKC IS
oOpalieHus K 3alucy TaOJIUIl CETMEHTOB. DTa 3aMuCh UACHTHPUITUPYET HAYAIO TaOTUIThI
cTpanullsl (peanpHblil aapec) — 30000;

* HOMEp CTpPaHMIIBI B OTHOCHTEIHHOM aJpece HCIOJb3YyeTCs KaK WHACKC IS
oOpaiieHust K 3alucy TaONWIBl CTpaHUI. OTa 3amuch HWACHTUQUIUPYET HAYaJIo
CTpaHUYHOTO OJI0Ka, cofiepkaiero 3ty ctpanuity - 128000;

* CMEIICHHWE B OTHOCHTEIHHOM aJIpeC€ W MECTOIOJOKEHUE CTPAHMYHOTO OJIoKa
o0BeNHSIOTCS BMECTe, GopMuUpys abcomoTHBIN aapec — 129564. B peanbHoll cucteme
aJipec CTpaHUYHOro OJIOKa M CMELICHHE CBS3BIBAIOTCA, T.€. COCAMHSAIOTCS BMECTE IS
o0Opa3zoBaHusi aOCOJIFOTHOTO ajpeca.

Bce mpeumywecmea  Oumamuueckoco nepemewjeHus ¢  UCHONb30BAHUEM
ceeMenmayuyu U CMPAHUYHOU Op2anusayuu oocmuearomcs brazooaps annapamype u
NPOCPAMMHOMY 0becneyeHuro, a He noIb308aMmensiM CUCTEMbI.

Cneyuanvhvie npocpammvl 60  6pemMs  3azpy3Ku  pasbusarom  aopecHoe
APOCMPAHCIMEO NPOSPAMMbL HA CE2MEHMblL U CMPAHUYbL, CIPOAM MAOIUYbl Ce2MEHMO8 U
cmpanuy.

Cpeocmea JITA aemomamuyecku mpauciupyiom aopec 8 npoyecce blNOJHEeHUs
npocpammol.

9.3. BupryajbHasi namMsiTh

[Ipy HamuuuM HEPAPXUUYECKONW CTPYKTYPhl 3allOMUHAIONIUX YCTPOWCTB, Ha
peasbHOM 00beMe MaMsITH, 3HAUNTEIIbHO MEHBIIIEM MaKCUMaJIbHOT'0, MO’KHO UMHTHPOBATh
paboTy ¢ MakCUMaJbHOW mamsAThio. PexuM wuMUTAUUU NaMsATH MaKCUMaJIbHO
JOMYyCTUMOTO Ji71sl AaHHOM DBM 00bema npu UMEroNIeiicsl pealibHOM MaMsITH MEHBIIEH 1Mo
00bEeMY Ha3BIBACTCS PEHCUMOM GUPDMYATIbHOU RAMAMU.

Teopernueckn nocrynHas noas3zoBaTento OIl, oObeM KoTOpoOl ompenensercs
TOJIBKO Ppa3psAIHOCTbIO aJPECHONM YacTU KOMaHJbl, M KOTOpas HE CYLIECTBYET B
NEHCTBUTENBHOCTH, HA3bIBACTCS 6UPMYATbHOU NAMAMDBIO.

BupryanbHas mamsaTh MMeeT CErMEHTHO-CTPaHWYHYH) OpTraHU3allMi0 U BCETa
peanu3yercs B Hepapxuueckoid cucrteMe namatu OBM. Yacte ee pa3memiaercs B
CMPAHUYHBIX 0JI0KAX OCHOGHOU NAMAMU, 3 YACTb — B TYCHUKAX 6HEUIHell CIMPAHUYHOU
namamu (Slot). BHemHsss cTpaHWYHAs MaMATh SIBISETCS YacThbIO BHEIIHEH MaMSTH.
Sueitka (cn0T) — 3TO 3amuchiBaeMas 00JIaCTh BO BHEIIHEH CTPaHUYHON MaMATH
(HampuMep, Ha KECTKOM MarHUTHOM Jucke). OHa TOro ke pa3mepa, 4To U CTpaHHIIA.



BHEMHAS CTPAHMYHAX
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Homep cermenta  Homep crparmap Cumemenme

Puc. 9.10. [Ipumep cTpyKTYpbI BHEIIHEH CTPAHUYHOW NAMSITH U BUPTYaJIbHOTO
aapeca

Hampumep, DBM ¢ 24-paspspnbiM  agpecom (224) MokeT UMETh aJpecHOE
npocTpaHcTBO B 16 M6aiiT, ¢ 32-paspaanbiM aapecom (2%2) - 4 T'6aiit. CTpykTypa Takoi
namsiTé noka3ana Ha puc.9.10.

Bce mporpaMMubie cTpaHHUIbl (PU3MUECKH PACHONAraloTcsl B sSYEHKAaX BHEUIHEH
CTPaHUYHOU NMaMATH. Bupmyanvhasa jce namame cyuwjecmeyem monabKo KaKk npooyKm



odeamenvnocmu OC, ynkyuonupylowieii Ha 0CHO8e COEMECHIHO20 UCHOJIb30BAHUS
6HeUHel U CMPAHUYHOU RAMAMU.

3azpysumo npozpammy 6 GUPMYAIbHYI0O RAMAMbS — 3HAUUT HEPenucamp
HECKOJIbKO NPOZPAMMHBIX CHPAHUY, U3 GHEUWIHEell CMPAHUYHOU NAMAMU 6 OCHOEHYIO
namams. Eciu B mpoliecce BBINOJHEHMs IMporpaMmbl A cucTeMa OOHapy)XKHT, UTO
TpeOyeMoil CTpaHUIIbl HET B pealbHOM MaMsTH, OHA JOJDKHA IepeciaTh KOIHUI0 3TOH
CTPAaHMLIBI W3 BHEIIHEHW CTPAaHWYHOW NAMATH B pEAIbHYIO MaMATh. OJTOT MEXaHU3M
Ha3bIBACTCS NPUHYOUMENbHHIM CHIDAHUYHBIM 0OMEHOM.

[Ipu pacumdpoBke BUPTYaTIbHOTO aipeca HOMEp CerMeHTa C MOMOIIBIO0 TaOIUIIbI
CErMEHTOB COOTHOCHUTCSI C aapecoM TaOiauibl cTpaHul. Tabnuuma cTpaHUL] COAEPKUT
HOMEp CTpPaHULbl U aJpec CTpaHUYHOro Ojoka. B BUpTyasbHOM pexuMe K Tabiauie
CTpaHull 100aBIseTCs elle OJHa KOJIOHKa, coJepKalias oum nedocmynnocmu. Hynesoe
COCTOSIHUE 3TOr0 OMTa O3HAYAET, YTO COOTBETCTBYIOIIASI CTPAHHULIA 3aTPYKEHA B PEATIbHYIO
namsATh. EAMHUYHOE COCTOSIHUE 03HAYAET, YTO CTPAHULIA HEJIOCTYITHA, €€ HaJ10 IEPENncaTh
B peajbHYyI0 NaMsATh M3 BHEIIHEH. MecTOmoJoKeHWe CTpaHUIbl BO BHEUIHEH NaMsTu
yKa3bIBaeTCs B TAOJIMIE BHEIIHUX CTpaHUIl. BUPTyaibpHas MAMATh_J10110J1.d0CX

4.3. Cucrema npepbiBanuii IJBM

CoBpemennas OBM mpencraBinser co0oil KOMIUIEKC aBTOHOMHBIX YCTPOMCTB,
Ka)/10€ U3 KOTOPBIX BBIIOJHAET CBOU (DYHKIMH MO YIPaBICHHUEM MECTHOTO YCTPOMCTBA
yIpaBJlI€HHUsS HE3aBUCUMO OT JApYyrux ycrpoicTB mamuubl. L{II aktuBusupyer paboty
yCTpOWCTBA, TepeaaBasi yCTPOUCTBY KOMaHAy U Bce HEOOXOIUMBIE Ui €€ MCIOTHEHHS
napameTtpsl. [locne Hauana pabots! ycrpoiictBa LI oTkitouaeTcst OT HEro U NEpexXoauT K
00CTyKUBAHUIO IPYTUX YCTPOMUCTB MM K BHITIOJTHEHUIO APYTUX (QYHKLIUH.

MoxHo cuurarbs, uro LIl nepexrmiouaem ceoe enumanue ¢ yCTPOUCTBA Ha
ycTpoiicTBO U ¢ (pyHkumu Ha pyHkuuro. Ha uto mmenno oOpameno BHumanue LI B
KaKIbI TaHHBIA MOMEHT, ONPEACIISIETCS BBITOJIHAEMON UM MTPOTPAMMOM.

Bo Bpems pabotsl B LII1 nocrymaer (1 BbipaGaThiBaeTCsl B HEM caMOM) OOJIbIIOE
KOJINYECTBO Pa3NUYHbIX CUTHAiI0B. CHUTrHABI, KOTOpBIE BhImosnHseMas B LI mporpamma
CIIOCOOHA BOCIIPUHSATH, 00pab0oTaTh M Y4eCTh, COCTABIAIOT noJe 3penus LI umn npyrumu
CJIOBAaMH - BXOJIST B 30HY €0 BHUMAHMSI.

Hanpumep, eciiu mpoiieccopom UCHOTHAETCS MPOrpaMMa CJI0KEHUS IBYX IBOMHBIX
CJIOB, KOTOpasi aHanu3upyet peructp daaros L1, To B “mose ee 3peHus’ HaXOIATCS:

o dbnaru MHKpompoleccopa, ONPEACSIONe 3HAKA HCXOJHBIX JaHHBIX U
pe3yJibTara,

o HaJIMYMe TIepeHoca 13 TeTpajibl Wi Oaiita,

o MEPENOIHEHUE PA3PSAHON CETKU U Jp.

Taxast nporpaMmMa roToBa pearupoBaTh Ha 10001 U3 CUTHAJIOB, HAXOSIIUXCS B €€
30He BHUMaHuA. [lockonbky HMMeHHO mporpamma ympasiser padoroi HII, To oHa
ornpenensier u “3oHy BHUManus” LI1. Ho eciiu Bo BpeMst BBIIOJTHEHUS TAKOH MTPOrpaMMbl
Ha)XaTh KaKylo-TM0O KJIABUIIY, TO 3Ta NIporpaMma “He 3aMeTHT CHTHaJa OT 3TOU
KJIABUIIH, TAK KAK OH HE BXOJIUT B €€ “IOJIE 3pEHUS .

Jliist Toro uto6s!I LI, BeInonHss cBOO paboTy, MMEN BO3MOKHOCTh pearupoBaTh Ha
COOBITHSI, TTPOUCXOJSIINE BHE €ro 30Hbl BHUMAaHUS, HACTYIUICHHS KOTOPBIX OH “He
OXXHMIAeT , CYIIECTBYET cucmema npepviganuit IBM. Ilpu OTCYTCTBUU CHUCTEMBI



IpEpPhIBAHUI BCE 3aCIyKMBAIOIIME BHUMAHMS COOBITHS JOJKHBI HAaXOJIUTHCSA B IOJIE
3peHHsl MPOLeccopa, YTO CUIIBHO YCIOXKHSET MporpamMMmbl M TpeOyeT OoJbLION HuX
n30pITouHOCTH. Kpome TOro, mockoibKy MOMEHT HACTYIUICHHSI COOBITHSI 3apaHee He
U3BECTEH, POIIECCOP B 0KUJAHUH KaKOTO-JINOO0 COOBITHS MOKET HaXOJUThCS IITUTEIEHOE
BpeMsi, U 4YTOObl HE MPONYCTUTHh ero mnosisaeHus, LI He moxeT “oTBiekarbcs” Ha
BBITIOJTHEHUE KaKOW-1100 apyroi pabotel. Takoil pexxuM paboThl (peKUM CKAaHUPOBAHUS
0’KHAEMOTO0 COOBITHS) CBA3aH ¢ OonbIUMH notepsiMu Bpemenu LI Ha oxxunanue.

Kpome cokpaienuss motepp Ha OXHUJaHUE, PEXKUM MPEPHIBAHUN T03BOJISET
OpraHW30BaTh BBIMOJHEHUE TaKOW palbOThI, KOTOPYIO 0€3 HEero peajin3oBaTh MPOCTO
HEBO3MOXKHO. Hampumep, mnpu MOSABIEHUH HEUCIPABHOCTEW, HEIUTATHBIX CUTyalUU
pPeKHM  TpEphIBAHUN  IO3BOJSET OPraHuW3oBaTh pabOTy MO JAMATHOCTHKE U
ABTOMAaTUYECKOMY BOCCTAaHOBJICHHMIO B MOMEHT BO3HHUKHOBEHHS HEILITATHOW CUTYallUH,
MIpEPBaB BHITIOJIHEHUE OCHOBHOM pabOThl TAKMM 00pa3oM, YTOOBI COXPAHUTh MOJTYYEHHBIE
K 9TOMY BpPEMEHM TMpaBUIbHBIC pe3yibTaThl. Torga kak 0e3 pekuMa MpepbIBaHUN
0o0paTuTh BHMMaHWE HA HAJIMYWE HEUCIPABHOCTU CHUCTEMa MOIJIA TOJIBKO TOCTe
OKOHYAHUSl BBIMOJHAEMONW palbOThl (WM €€ dTana) W TOJYYeHHUsS HEMPaBUILHOTO
pe3yibTara.

Takum o0pazoM, cucmema npepvleanuii no3eoasem MUKPORPOUECCOPY
8bINOJIHAMYb OCHOGHYI0 pAOOmy, He OMEIeKAACh HA NPOGEPKY COCHMOAHUA C/I0HCHBIX
cucmem npu OMCYMCHIGUU MAKOU Heo0X00UMOCmU, UIU NPepeams 6blNOJIHACMYIO
paoomy u nepeknIOUUmMBCA HA AHANU3 G03HUKWIEN cumyauuu cpaszy nocie ee
nosAeIeHUA.

[Tomumo TpeOyrOUMX BHHUMAHHUS HEMITATHBIX CUTYallMid, KOTOpPBIE MOTYT
BO3HUKHYTh TpU PabOTe MHUKPOMPOIECCOPHON CHUCTEMBI, MPOLIECCOPY IMOJIE3HO YMETh
“mepexyIro4aTh BHUMaHUE” W Ha pa3lInyHble BUBI paOOT, OJTHOBPEMEHHO BBITIOJIHSIEMbIE B
cucteme. [IockoabKy ynpaBiaeHue pabOTON CUCTEMBI OCYILLECTBISAETCS TPOrPaMMOM, 3TOT
BU/JI IPEPBIBAHUM J10JKEH (POPMUPOBATHCS IPOIPAMMHBIM ITYTEM.

B 3aBHcHMOCTH OT MecTa HaxOXXJICHHS UCTOYHHKA MPEPhIBAHUN OHU MOTYT OBITh
pa3lieNieHbl Ha 6HYMPeHHUe (NPOcpamMMHble U annapamyphuvie) U 6HeutHue pepbIBaHUs
(moctrynaromue B OBM OT BHEUIHUX HMCTOYHUKOB, HAMpPUMEpP, OT KJIaBUATYPbl WU
MOJIEMA).

Hpqu(lll’l oeiicmeus cucmemol npepbmauuﬁ 3aKJII0YacTCA B CIICAYIOIICM:

P  BBINOJHEHUH TNPOrpaMMbl TMOCJEe KAaXKAOro padodero TakTa
MHUKPOIPoOLEccoOpa MU3MEHSIOTCSI COJIEPKUMOE PETUCTPOB, CUYETUUKOB, COCTOSIHUE
OTJIENBHBIX YIPABISIOUIMX TPUITEPOB, T.€. H3MEHSETCSl COCTOSIHHE TMpoleccopa.
Wudopmarust 0 COCTOSIHAM MPOIIECCopa JSKUT B OCHOBE MHOTHX MPOILETYp YIPABICHHS
BBIYUCIIMTCIIBHBIM ITIPOLICCCOM. He Bca I/IH(I)OpMaI_II/ISI ONMHAKOBO aKTyalJlbHa, CCTb
CcyllecTBEHHbIE 3JIeMEeHTbI, 0€3 KOTOpPhIX HEBO3MOXXHO MNPOAOKEHHE pPaboThl. ITa
uHbOpMALIUS JI0JIKHA COXPAHATHCH MPH KANKIAOM “NepeKTi0YeHHH BHUMAHUS
npoieccopa”.

COBOKYHHOCTB 3HaUYeHUH HanboJiee CYHICCTBCHHBIX PIH(bOpMaI_II/IOHHI)IX SJICMCHTOB
HAa3bIBACTCA 6€EKMOPOM COCMOAHUA NIIA C/IOBOM COCMOAHRUA npoyeccopa (B HCKOTOPBIX
ClIydasaXx OHa HA3bIBACTCA C/1060M COCMOAHUA npoepaMMbt).



BekTtop cocTostHus B Ka)AbIii MOMEHT BPEMEHH JI0JDKEH CO/IEP)KaTh HHPOPMAIIHIO,
JIOCTaTOYHYIO I MPOJOJKEHHUS] BBIIIOJIHEHUS IPOTPaMMBbl WIIM IIOBTOPHOI'O IyCKa €€ C
TOYKH, COOTBETCTBYIOIIEH MOMEHTY (POPMHUPOBAHUS JAHHOTO BEKTOPA.

BexTop cocTostHust OpMHUPYETCSI B COOTBETCTBYIOIIEM PETUCTPE MPOIECCopa WU
B IPYIINE PETUCTPOB, KOTOPHIE MOTYT UCIIOJIB30BATHCS U JIJISl APYTUX TICIICH.

HaGopel uH(GOPMALMOHHBIX 3JEMEHTOB, OOPa3yIOIIMX BEKTOPbI COCTOSIHHUS,
otnuyaroTcss y 9BM pasHbIX THIOB.

B IBM PC BekTOp COCTOSIHHSI BKJIIOYaeT COAEPKHUMOE CYeTYMKA KOMaH],
CerMEHTHBIX PerucTpoB, perucrpa (paaros u akkymyasropa (perucrpa AX).

[Tpu BO3HUKHOBEHHH COOBITHSA, TPEOYIOLIETO HEMEAJIEHHON PEaKIUU CO CTOPOHBI
marmuHsl, LT npekpariaer 00paboTKy TEKyIIel MporpaMMBbl U IEPEXOIUT K BBITIOJTHEHUIO
IpYrod MporpaMMbl, CHEUUANbHO MpPEJHA3HAYEHHOW MJI1 JAaHHOTO COOBITUSA, IO
3aBEPUICHUM KOTOPOU BO3BPAILIACTCS K BBIITOJHEHUIO OTJIOKEHHOM IporpaMmmbl. Takou
PEXUM pabOThI HA3BIBACTCS HPEPLIBAHUEM.

Kaxnoe coObiTe, TpeOyroliee NpepbIBaHUs, COMPOBOXKAACTCS CIEIUATbHBIM
CUTHAJIOM, KOTOPBIM HAa3bIBACTCS 3anpocom npepwvieanus. lIporpamma, 3aTpeOoBaHHAsS
3apoCOM IPEPHIBAHMS, HA3BIBAECTCS 0OPAOOMYUUKOM NPEPLIGAHUA.

3ampockl Ha MpepbIBaHHE MOTYT BO3HUKaTh M3-3a CcOOEB B ammaparype
(3aMKCUpPOBAHHBIX CXEMaMHU KOHTPOJIs), MEPENOIHEHUs Pa3psAIHON CETKH, JEJIECHUs Ha
HyJb, BBIXOJA 3a YCTAHOBJEHHBbIE JJs JAHHOM NporpaMMbl O00JIACTH MaMSTH,
3aTpeboBaHus epUPEPUITHBIM YCTPOMCTBOM OTEpallii BBOJA-BbIBOJIA, 3aBEPILICHUS ITON
olepaluy BBO/1a-BbIBO/1a WIIM BOZHUKHOBEHHUS IIPU 3TOM ONEpALIMHA OCOOBIX YCIIOBUM U T.JI.

HekoTtopble 13 3TUX 3apocOB MOPOKIAIOTCS CaMOM MPOrpaMMoi, HO BPEMsI UX
BO3HUKHOBEHMSI HEBO3MOJKHO IPE/ICKa3aTh 3apaHee.

IIpu HaIMUMY HECKOJIBKHUX UCTOYHUKOB 3aIIPOCOB IIPEPHIBAHUS YACTh U3 HUX MOXKET
IIOCTYyNaTh OJHOBpeMEHHO. [loaToMy B OBM ycTanaBinuBaeTcst ONpEaEIeHHBIN TOPSI0K
(mucuuminHa) OOCIYXKMBaHHUS TOCTyMammmx 3ampocoB. Kpome Toro, B OBM
IIPELYCMATPUBACTCS  8O3MOJICHOCMb — paspewiams WIM — 3anpewyams  NPEPbIBAHUS
OIPEICIICHHBIX BUOB.

Hampumep, II9BM IBM PC moxeT BbIIOJNHATH 256 pa3ivuHbIX HpepbIBaHUM,
Ka)/10€ U3 KOTOPBIX UMEET CBOM HOMEp (JIByXpa3psiiHOE HIECTHAALATEPUUHOE YHCIIO).

Bce IPCPbIBAHUA ACIIATCA Ha ABC I'PYIIIIBI:

» npepsiBanus ¢ Homepa 00h mo Homep |Fh HaspiBatoTCs npepuisanusmu 6azosot
cucmemsl 6800a-svisooa (B1OS -Basic Input-Output System);

* mnpepoiBanus ¢ HoMmepa 20h o Homep FFh HasweiBarotcs npepwisanusmu DOS.

[IpepriBanuss DOS mmeror Gornee BBICOKHI YPOBEHb OpPraHM3AlNN, YEM
npepbiBanust BIOS, onu crposrca Ha ucnonb3oBanuu Moaynieit BIOS B xauectse
JJIEMEHTOB.

[IpepbiBanus Aenarcsa Ha TPU TUIIA!
" annapamypnvle,
" Jl02uyecKue u
" npozpammuole.



Annapamypnuie npepwviéanusa BblpabaTHIBAIOTCS YCTPONCTBAMH, TPEOYIOIUMHU
BHUMaHUs MUKpolipolueccopa: npepbeiBanue Ne 2 — otka3 nuranus; Ne 8 — ot Taiimepa;
Ne 9 — ot knaBuarypser; Ne 12 — ot agantepa cBsizu; Ne 14 — ot HIMJI; Ne 15 — ot
YCTPOWCTBA IIEYATH U JIP.

3ampockl  Ha  Jl02u4ecKue  npepvleanHus  BbIPA0dATHIBAIOTCA  BHYTPHU
MUKPOIIPOIIECCOPA TPU MOSBICHUU ‘‘HEIITATHBIX CUTyauuii: npepsiBanue Ne 0 — mpu

nomneiTke nenenus Ha 0; Ne 4 — mpu mepemnoiHEeHun pa3psaHON CEeTKH apu(MeTHKO-
JIOTUYECKOro ycTpoicTBa; Ne 1 — mpu nepeBoie MUKpOIIpoLieccopa B MOMIATOBbIN PEKUM
pabotel; Ne 3 — mnpu JOCTMIKEHHUH MPOTPaMMOM OJIHOM U3 KOHTPOJIbHBIX TOYEK.

[Tocnennue nBa npepplBaHUS UCHOJIB3YIOTCA OTIaJYMKaAMU IPOrpaMM I OpraHU3aluu
MOIIArOBOr0 PEXUMa BBIMIOJIHEHUS TporpaMM (TpacCUpOBKH) W JJIsI OCTAHOBKHU
MPOTPaMMBbI B 3apaHee HAMEUEHHBIX KOHTPOJIbHBIX TOUKAX.

3anpoc Ha npozpammuoe npepwvieanue hopmupyercsa no komauae INTn, roe n —
HOMED BBI3bIBAEMOI0 MPEPHIBAHUSA.

3anpoc Ha anmapaTHOE WJIM JIOTHYECKOE MpepblBaHHE BbIpaOaThIBA€TCSI B BUJE
CHELMATIBHOIO AJIEKTPUUECKOT0 CUTHAIA.
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