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IIpencenarens [IMK: ApedreBa H.B.

Pazpaborunk: Cocroxk W.U npenojaBatenb CHOMPCKOro KoOJUIEKAa TpaHCHOpPTa U
crpoutenberBa PI'BOY BO “UpkyTckuii rocyjapCcTBEHHBIN YHUBEPCUTET MyTeH coOOImeH s

Meroandeckue pPEeKOMEHIAIMH IO MPOBEICHUIO TMPAKTHYECKUX Pad0T PEKOMEHAYIOTCS st
WCIIOJIb30BaHUS TPU U3ydeHUU npenMera Apxurektypa OBM u BBIUHCIUTENBHBIX CHCTEM.
Habop mnpemmaraemMbix 3aaHuil OXBaThIBA€T OCHOBHBIC TMpHUEMBI PAOOTHI C OCHOBHBIMHU
MPUIOKEHUSIMU HEOOXOUMBIMU TIPH MPOPEeCCUOHANBHON AesTenbHoCcTH. Kaxkaas mpakTuyeckas
paboTa OpHEHTHpOBaHAa Ha pEIICHHWE KOHKPETHOW 3adaud. B Hawane Kaxmoll paboThI
ompenensieTcss ee Leiab. 3aTeM JaeTcs 3aJaHhe M ONUCBHIBAETCS IOCIEI0BATENIbHOCTh €ro
BBIIIOJTHECHMU .



Pexomennayercsi crymentam crenuansHocti 09.02.01 KommbroTepHble CUCTEMBI U

KOMIIJIEKCBHI.
Ne Conepxanne KoJa-Bo cTp
4acoB
1 Pemenue 3agau Ha ucnonb3oBaHue 3akoHa Mypa. 2 4
2 | Pemenue 3a1au Ha ucnosib3oBaHue 3aKkoHa Mypa. 2 5
3 Pemenne 3amad ¢ HCoab30BaHUEM KOJa X OMMUHTA. 2 6
[Tox6op onTUManbHON KOH(PUTYpAIMH IS PEIICHHUS Pa3IMYHBIX 331324
10 UCIIOJIb30BAaHUIO UH(OPMALIMOHHBIX CUCTEM.
4 Pemenne 3amad ¢ HCOab30BaHUEM KOJAa XOMMHUHTA. 2 7
[Tox6op onTUManbHON KOH(PUTYpAIMH [T PEIICHUS Pa3IMYHBIX 33124
0 UCTIOJIb30BAHUIO HH(OPMALIMOHHBIX CUCTEM.
5 | Pemenue 3agau o teme «Jlornyeckue cxembi». 2 8
6 | Pemenue 3amau o teme «Jloruyeckue cxembl». 2 9
7 | Pemenue 3anau no reme «Pacuer nponycKHON CLIOCOOHOCTH KaHAJIOB. 2 10
8 | Pemenue 3agau no teme «PacyeT npomyckHo# cnocoOHOCTH KaHAJIOBY. 2 11
O | Co3ganue cxeMbl aBTOMATA JJI MPOTHO3UPOBAHUS BETBICHUI. 2 12
10 | Co3nanue cxembl aBTOMATa JUIsl POTHO3UPOBAHUS BETBICHUH. 2 16
11 | Pemenue 3anaun «Xanoiickas GamHs» Ha accemOiepe. 2 17
12 | Pemenue 3amay Ha ompeleleHHEe pa3Mepa CTPaHULl BUPTYaJIbHOI'O 2 19
IPOCTPAHCTBA
13 | Pemienne 3amau Ha OMpeAeNieHHE pa3Mepa CTPaHUIl BUPTYaIbHOTO 2 20
IIPOCTPAHCTBA
14 | Pemienne 3amay Ha pa3pabOTKy METOJOB CHHXPOHM3ALUU C 2 21
UCIIOJIb30BaHUEM ceMa(opoB
15 | Hanmucanue nporpaMm Ha si3bike AcceMOuep ¢ UCHOIb30BAHUEM MPSMON 2 25
ajzipecanuu.
16 | Hamucanue mporpamm Ha s3blke AcceMOiep Ha MCIOJIb30BaHHE 2 26
JIOTHUYECKHUX ONEPALMI.
17 | Hanucanue mnporpamm Ha s3pike AcceMOiiep Ha HCIOJNb30BaHHE 3 27
NIEPEXO0JIOB.
UTOI'O 35




IIpakTuyeckasi padbora Ne 1 Pemnenue 3a1a4 Ha ncnoJjib30BaHue 3akoHa Mypa.

]_ICJ'IBI HOJZy’H/H%b npe()cmaeﬂeﬂue O MEXHONI02UYECKUX U IKOHOMUUECKUX aCneKmax pa3eumusl
KOMNnbioOmepHblX MexXHOI02Ul.

MeToanuyeckue yKazaHust

3amanue

1. U3yuuTh acniekThl 3aKOHa pa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui I'opaona Mypa.

2. PaccuuTarh CTOUMOCTh COBPEMEHHBIX KOMIIBIOTEPOB IIPH COXPAHEHUH KOH(PUTypaluu
yepes 20 ser.

3. Paccuntarh CTOMMOCTb COBPEMEHHBIX CMapT(POHOB MPH COXPAHEHUH KOH(UTYpaLH
yepes 30 ser.

K cnayve npeacraBiasitoTcsi: 5KOHOMUYECKHUE MPOTHO3bI CTOMMOCTH KOMITBIOTEPOB U
cmaptdonoB uepes 20 u 30 jeT npu coxpaHeHUN KOHPUTypaluu.



IIpakTuyeckasi padbora Ne 2 Pemnenue 3a1a4 Ha HCNOJIb30BaHUeE 3aKoHa Mypa.

L[GJ'IB: HOJ'Iy‘-II/ITI:- MMPEaACTAaBJICHHUEC O TCXHOJIOITMYCCKUX U 9KOHOMHUYCCKHUX ACIICKTaX
Pa3sBUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH.

MCTOI{H‘IQCKI/IG YKRa3zaHnust

3aganue

1. M3yunTts acniektsl 3akoHa Hatana MupBoiiaa.

2. Paccunurtarh 00bEM OlEpaTUBHOM MaMsATH JOCTYIHBINA yepe3 15 ner, ecnu Ha
ceromus goctymnHo 128 I'6.

3. Paccuntarh 00bE€M TUCKOBOM AMATH, HEOOXOAUMBIN MO/ ONIEPALIIOHHYIO
cucremy yepes 20 siet, eciu Ha ceroaHs Heooxoaumo 4 1°0.

K cnaye npeacraBasioresi: 1. mporao3 o0b€Ma onepaTUBHOMN MAMSTH TOCTYIHBINA
yepes 15 ner.

2. mporHo3 00bEMa IUCKOBOW MaMSITH, HEOOXOAUMBI MO ONEPAMOHHYIO
cucremy uepes 20 ner



IIpakTyeckas padora Ne 3 Pemenne 3aga4 ¢ ucnosab3oBanneM koaa Xammunra. Ilondop
ONTUMAJILHOW KOH(HMrypanum JJsi pelleHUs PA3JMYHBIX 3224 10 MCIO0Jb30BAHHIO
HH(OPMALMOHHBIX CHCTEM.

Lenb: [Tonyuuts npeacraBiaeHue o Kkojae XsmmuHra. Otpadorarh UCIpaBlieHUE OLIHOOK ¢

IIOMOIIBIO KOAA XSMMHUHTA.

MeToanuyecKue YKazaHus

3aganue

1. U3yuuts cnegyromue koabl: Cucremaruueckue, CaMOKOHTPOJIUPYIOIIUECS,
CaMokoppeKkTupyromnmecs, XaMMHUHIa.
2. OCBOUTH AJITOPUTMBI KOAUPOBAHUS U JIEKOIUPOBAHUS 110 XIMMUHTY.

K cnaue npeacraBasiloTcsi: Ta0IUIIBI KOAUPOBAHUS U JEKOAUPOBAHUS 110 XIMMUHTY.



IIpakTuyeckast padora Ne 4 Pemenwe 3aaa4 ¢ HMCHOJb30BAHUEM KOJA
Xavmmunra. Iloadop onTumMaibHOl KOHPUTypaAlUMHU JJIS PelIeHUs Pa3JIMYHbIX
3aa4 M0 MCIO0JIb30BAHNI0 HHPOPMANMOHHBIX CHCTEM.

Hens: Ilonyyums npedcmasnenue o kooe Xommunea. Ompabomamo ucnpasienue
ouUOOK ¢ NOMOUbIO KOOA XoMMUH2A.

MeTOIlquCKl/Ie YRa3zaHnus

3aganue

1. Briacauth, obmagaeTr M KO K , 3aJJaHHBII HAOOpPOM KOJIOBBIX CJIOB,

K = {a, ab, cab, baac }

B3aMMHO-OJHO3HAYHBIM.

2}

1
2. BBIACHHTB, sSBISIETCS M KOA A ¢ KomupyomumMm anbaBHTOM { o

K= {01,201,112,122,0112}

OJHO3HAYHO ACKOAUPYCMBIM:

3. BpIOpaTh MAaKCHMAIbHOE [0 YHCIY SJIEMEHTOB IOAMHOKECTBO ¥ ¥
mHoxkecTBa ¥ ¢ yCIIOBHEM, 4TO IBOMYHBIC PA3OKCHNS HAMMEHBIICH [THHDI
quCcen u3 M npexcrapmsior co0oii npepUKCHBIN

M= {15.6,7.1213,17)

KO
4. Jlns xoma K maiitn  cnoBo  MUHMMANBHOH  THHBL JNEKOAUPYEMOE
HEOJIHO3HAYHO:

K= {0,01.12,012,2100,12011,12010}

K canaue NPEACTABJIATCH: PCIICHUSA 3a1a4.



IIpakTuyeckasi padbora Ne 5 Pemnenue 3axa4 mo reme «Jlormueckme cxembD).

Lenb: Ocgoums pabomy ¢ 102uteckumu cxemamu

MCTOI{H‘IQCKI/IG YRa3daHnus

3aganue

1. IIpoBecTH CHHTE3 CXEMbI, CUTHAUIM3UPYIOUIEH O MEPENOJHEHUN Pa3psIHON
cetku DBM.

2. [IpoBecTu cuHTE3 CXEMbI POPMUPOBAHUS KOHTPOJIBHOTO pa3psifa sl CUCTEMBI
KOHTPOJISl HA YETHOCT.

K cnade mpeacraBisiioTcesi: 1. cxema, CHUTHAJIM3UPYIOMAs O IEPENOTHEHUH

paspsaHou cetku OBM.
2. cxema (GopMHpPOBaHUSI KOHTPOJIBHOTO pa3psija JJisl CUCTEMbI KOHTPOJIS Ha

YCTHOCTB.



IIpakTnueckasi padora Ne 6 Pemenue 3a1a4 no reme «JIoruueckue cxembl».

enb: Ocsoumsv pabomy c 10euveckumu cxemamu

MeToanyeckue yKazaHus

3aganune

1. . IIpoBecTH aHaIU3 KOMOMHAIIMOHHON CXEMBbI, IPEICTABICHHON HA PUCYHKE.

—L&

&

K cnaye nmpeacraBasiroresi: 1. aHamn3 CXEMBbI.



IIpakTuyeckasi padbora Ne 7 Pemenune 3amaqy mo reme «Pacyer mpomyckHoOu
CIOCOOHOCTH KAHAJIOBY.

Henw: Ocsoums pabomy ¢ pacuemom nponyckHou cnocOOHOCMU KAHAI08

MeTOIll/I‘IECKI/Ie YKazaHus

Hosicusiromast nHpopmaums
OO6men nH(pOpMaIUE MPOU3BOAUTCS MO KaHAJIaM Nepeaayr nH(OPMAIIHH.
Kanans! nepenaun nHpOpMaIyyu MOTYT UCIIOJIB30BATh Pa3IHM4YHbIe (PU3NUECKUE NPUHIMIBL. Tak,
IpU HEMOCPEJICTBEHHOM OOLIeHUH roed MH(opManus mnepenaércs ¢ MOMOIIBI0 3BYKOBBIX
BOJIH, a IIPU pasroBope Mo TenepoHy — C MOMOUIBIO 3JEKTPHUYECKUX CHUTHAIOB, KOTOPBIC
PacIpOCTPAHSIOTCS 1O JTMHHUSIM CBSI3U.
Kanas cBfI3M — TEXHWYECKHE CPE/CTBA, IO3BOJISIOIINE OCYLIECTBIIATH Neperady AaHHBIX Ha
pacCTOSIHUU.
KommbroTepsl Moryr oOMeHHBaTbhcs HMH(GOpPMAIUeld C HCIOJIb30BAaHHEM KAaHAJIOB CBS3H
pa3nuyHON (PU3UIECKON MPUPOIBI: KaOETbHBIX, ONTOBOJIOKOHHBIX, PAJIMOKAHAJIOB U JIP.
Ckopoctb nepeaaun uHGpopManuu (CKOpOCTb MH(OPMAIMOHHOIO IOTOKA) — KOJUYECTBO
uHpOpMaINH, IepeaBaeMoe 3a SMHNILY BPEMEHHU.
OOmas cxema neperaud MHPOPMALUHU BKIIOYaeT B ce0sl OTHpaBUTENs HMH(GOpMAIMU, KaHA
nepeaayr nHGHOPMAIMH U TTOTydaTeliss HHPOpPMaInu.
OCHOBHOI XapaKTEpUCTUKOW KaHAIOB Tepeqaud WH(GOpMalMu SBISETCS HX HPONYCKHAA
Ccnocoonocms.
IIponyckHasi CMOCOOHOCTH KaHAJIa — MaKCUMajJbHas CKOPOCTh INepeaadd WH(POPMALMH IO
KaHaITy CBS3H B €IMHUILY BPEMEHHU.
[IporyckHast CHOCOOHOCTh KaHala paBHA KOJMYECTBY HWH(OpMAIMU, KOTOPOE MOXKET
NepeaBaThCs 10 HEMY B €MHHUILY BPEMEHHU.
O6mwem nepenanHoi nHGopMaru V Beraucisercs no popmyse:

V=gt

I7le ¢ — NPOIYCKHAs CIIOCOOHOCTh KaHaja (B OMTax B CEKYHAY WJIM NOJOOHBIX €JMHULAX), & —
BpeMsI Tiepe1aym.

OOBIUHO TIPOITyCKHAs CIIOCOOHOCTh M3MepsieTcs B OuTax B CeKyHIy (OWT/C) M KpaTHBIX
enunuiax Kout/c u Mout/c.

OnHako MHOTJa B KauecTBE €JMHMIIBI MCIIONIb3yeTCs OalT B cekyHAy (OalT/C) U KpaTHble eMy
enuuuiel Koaiit/c m MoOaiit/c.

CooTHOIIEHNsT MEX]ly €IMHUIIAMU MPOITYCKHON CHOCOOHOCTH KaHaya nepefadd MHpopManuu
TaKue JKe, KaK MEXI1y eIUHUIIaAMU H3MEPEHHsI KOIIMYeCcTBa MHPOPMAIUH:

1 Gaiit/c = 23 6ut/c = 8 OUT/C; 1 Kout/c = 210 out/c = 1024 6ut/c;
1 Mout/c = 210 Kbut/c = 1024 Kour/c; 1 I'6ut/c = 210 Mout/c = 1024 Moéut/c.
3ananue

CKoIbKO CeKyHJ ToTpedyeTcst MoAieMy, TiepearoIeMy coo0IeHus: co CKopocThio 2880006uT/c,
yTo0bI Iepenath 100 ctpanury Texkcra B 30 cTpok o 60 CHMBOJIOB KaXk/1ast, IPU yCIOBUH, YTO
KKl CUMBOI Koaupyetcs 1 Galitom?

K cnaue 1aboparopHoii npegocTaBasOTCA: BBIIIOIHEHHOE 3a/1aHUE.
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IIpakTuyeckasi padora Ne 8. Pemenue 3a1au nmo teme «Pacuer mpomycKHOM
CIOCOOHOCTH KAHAJIOBY.

Lenb: Ocgsoums pabomy ¢ pacuemom nponycKHOU CnOCOOHOCMU KAHATI08

MeToanyeckue yKazaHus

3aganue
VYerpoiictBo A nepenaetr uHbopmanuio ycrpoiictBy C dyepe3 ycrpoiictBo B B
paMKax CJIEAYIOIIHNX MPaBUIIL:

1. Uadopmarnus nepenaeTcs MaKeTamu o 200 OairT.
2. YcrpoiictBo B MOkeT 0JHOBpEMEHHO IPUHUMATh HH(POPMALMIO OT YCTPOMCTBA
A U nmepenaBaTh paHee TMOJy4YeHHYH uH@opmamuio  ycrpoiictsy C.
3. YerporictBo B MoOXkeT mepemaBaTh O4EpEeNHOW MHakeT yYCTpoucTBYy C TOJNBKO
IIOCJE TOrO, KAaK TOJIHOCTBIO IIOJYYUT OTOT MAaKEeT OT YCTpoucTBa A.
4. YcerpoiictBo B o0iajaer HeorpaHMYeHHBIM 10 00beMy Oydepom, B KOTOPOM
MOXET XPaHHUTh IIOJYYEHHBIE OT YCTpOMCTBA A, HO €Hl€ HE IEepEIaHHbIC
ycTporcTBY C MakeTsl.

[IponyckHasi cnocoOHOCTh KaHana Mexxy A u B — 100 GaiiT B cexkyHy.
[IponyckHasi cnoco6HOCTh KaHana Mexay B u C — 50 6ailT B cexyHy.

boi10 oTnpaBiieHo Tpu nmakera HHGOPMAIIHIH.
Uepes ckonbko cexkyHa C 3aKOHYUT NpueM Bceil nadopmanu ot A?

K caaue 1abopatopHoii npeaocraB/isiloTcsi: BrINOIHEHHOE 3a0aHKE.
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IIpakTnyeckass padora Ne 9. Co3manue cxeMbl aBTOMATa /AJIsi NPOTHO3MPOBAHUA
BETBJICHUI.

HCJ’IBZ Oceoums cozoanue cxemvl agmomama OJisi NPOCHO3UPOBAHUA 6emeJIeHULL

MeToanyeckne yKazaHust

Hosicusiromas nHpopmauus
CoBpeMEHHbIE KOMITBIOTEPHl B 3HAYMTEJIbHOM CTENEHU KOHBeWepu3nupoBaHbl. KoHBelepusanus
naydiie paboTaeT ¢ JUHEHHBIM KOAOM, IMOITOMY OJIOK BBEIOOPKHM KOMAaHJ MOXET MPOCTO
CUMTBHIBATh IMOCJEIOBATENIbHbIE CIIOBA W3 MAMATU W OTIPABISATh UX B OJOK JEKOAUPOBAHUS
3apaHee, elle 0 TOro, Kak OHU TOHA100TCs.
EnuncrtBeHHas mpoOiema COCTOMT B TOM, YTO 3Ta MOJENb COBEPIICHHO HEpealuCTHYHA.
[Iporpammbl BOBCE HE SIBJIAIOTCS JIMHEMHBIMU KOJaMU. B HHUX MOJHO KOMaHJ IEpPEXOJIOB.
PaccmoTpum npocthie komauael uctuHra 4.4. [lepemennas i cpaBHuBaercs ¢ 0 (BEposATHO, Ha
MpPaKkTUKE ATO CaMOE€ PACIPOCTPAHEHHOE CpaBHEHHE). B 3aBUCMMOCTH OT pe3yibTara JIpyroi
MIEPEMEHHOM, K, IPUCBAUBAETCS OJHO U3 JIByX BO3MOXHBIX 3HAUCHHII.
Jluctunr 4.4. ®parMeHT NporpamMmmbl
if(i-O)
k=1;
el se k=2;

Bo3MoHBIN BapuaHT TpaHCISALMM Ha A3bIK acceMmOnepa mokazaH B juctuHre 4.5. Ilepas
KOMaH/Jia CPaBHUBAET MEPEMEHHYIO 1 ¢ HyneM. BTopas coBepuaer nepexoa k npeanoxxenuto El
se, ecnu 1 He paBHO 0. TpeThs KOMaHIa MpHCcBaWBaeT 3HaYeHHe | mepemeHHOW K. YerBepras
KOMaH/1a BBINOJHAET MEPEX0] K CIEAYIOIEMY ONEPATopy nporpammsl. KoMnmiATop momMecTui
taMm MeTKy Next. [IsTas koMaHa npucBauBaeT 3HaueHUE 2 IEPEMEHHOM K.

Jluctunr 4.5. [Iporpamma u3 nuctuHra 4.4 TOCIE TPAHCIALUYT Ha S3bIK accembiepa

CMP i.0 ;cpaBHenueic 0

BNE Else ; nepexon k Else, eciu oHu He paBHBI
Then: MOV k, 1 : npucBanBanue 3Ha4eHUs | mepeMeHHON K

BR Next : Oe3ycnoBHbIM nepexon k Next
Else: MOV k, 2 ; mpucBauBaHue 3Ha4eHUs 2 IEPEMEHHON K
Next:

Mp&1 BuaMM, YTO JIB€ W3 MATH KOMaH]I SIBIISIOTCS KOMaHAaMH repexonaa. bosee Toro, ogHa u3
Hux, BNE, - 3T0 komMaHaa yclioBHOro nepexojaa (mepexoj, KOTOPbI OCYIIECTBISETCS TOrAa U
TOJILKO TOTJ[a, KOT/Ia BBITIOJIHSIETCS] ONPEEICHHOE YCIOBHE, B IAHHOM CIIy4ae - 3TO PaBEHCTBO
IBYX ornepaHaoB npenpiaymend koMauasl CMP). Camblii JIHMHHBIN THHEHHBIA KOJ] COCTOUT 3/1€Ch
U3 JIByX KOMaH]I, IO3TOMY OY€Hb TPYIHO OPTraHU30BaTh BELICOKOCKOPOCTHOM KOHBEHED.

Ha mepBbIif B3rIsi1 MOXKET MOKAa3aThCs, YTO O€3YCIOBHBIE MEpeXo/ibl, Hanmpumep, komanaa BR
Next B nmuctunre 4.5, He BIEKYT 32 cO00¥ HUKaKuX mpooseM. BooOiie roBopsi, B TaHHOM Cilydae
HET HUKAKOW JIBYCMBICJIEHHOCTH B TOM, Ky/Ja Aanbiie uaTu. [louemy sxe 070K BEIOOPKH KOMaH]T
HE MOJKET IIPOCTO MPOAOHKATh CUNTHIBATH KOMAHJIBI C IIEJIEBOTO aapeca (TO €CTh C TOTrO0 MecCTa,
KyZla OCYHIECTBIIIETCS IEPEXON)?

CrnoxxHOCTh ~ OOBSCHSETCS caMOW MpUPONONM  KOHBeWepa. B  3HaumTenbHONW  4acTu
KOHBEHEpU3UPOBAaHHBIX MAIIMH CHAauyaja BBIMOJHAETCS KOMAaHJA, CIEeAyIoIas MOCie KOMaH/bl
0€3yCIIOBHOTO TEpexo/a, XOTs IO JIOTHKE Bemed Tak ObITh He AoikHO. [lo3umms mocie
nepexo/ia Ha3bIBaeTcs c1oToM oTcpouku (delay slot).
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C yCIOBHBIMH TEpPEXO0JIaMH JIeI0 OOCTOUT elle XyKe. Bo-TepBbIX, OHH TOXKE COJEpPXKAT CIOTHI
OTCPOYKH, BO-BTOPBIX, OJIOK BBIOOPKHM KOMaHJ y3HAeT, OTKyJa HYXHO CUUTBHIBATH KOMAaHIY,
ropa3ino mo3ke. IlepBrle KOHBEHEpHM3MPOBAaHHBIC MAIIMHBI MPOCTO TPOCTAMBAIHU, MOKA
BBISICHSUIOCH, HY)KHO COBEpIIATh mepexona win HeT. [IpocToil mo Tpu wim YeThipe IUKIa MpH
Ka)KIOM YCIIOBHOM Iepexojie, ocodeHHo eciau 20 % koMaH[ SBISIOTCS KOMaHIaMH YCIOBHOTO
nepexo/1a, 3HAYUTEIILHO CHUYKAET MTPOU3BOIUTEIIEHOCTD.

[TosTOMYy OOJBIIMHCTBO MAIIUH MPOTHO3UPYIOT, OyJIET BBITIOJIHEH BCTPETHBIIUKNCS YCIOBHBIN
nepexo Win Het. JlJis 3Toro, HampuMep, MOKHO MPEIoararth, YTo BCE YCIOBHBIC MEPEXOJIbI
Ha3a/1 OyyT BBIMOIHATHCS, a BCE YCIIOBHBIE TIEpEX0bl Briepea HeT. UTo KacaeTcs MepBoi 4acTu
MPEIIOJIOKECHUS, TO KOMaHJIbl Tepexoja Ha3zaJl OOBIYHO TOMEHIAIOTCS B KOHIE IUKIIOB, a
OOJIBIIMHCTBO IMKJIOB BBIMOJHSIOTCS MHOTOKPATHO, MO3TOMY TIPEAINOJIOKEHUE O TMEpPexoie K
Havay [UKIIA Yalie Bcero OyaeT MpaBHIbHBIM.

Co BTOpOW YacThlO MPEAIOJIOKEHHSI JIeJI0 OOCTOUT ciiokHee. HekoTopwie mepexoipl BIepen
OCYIIECTBIISIOTCSA B Cllydae OOHapyXCHHsI OIIMOKU B mporpamme (Hampumep, HEBO3MOXKHOCTh
OTKphITHs aiina). OmUOKH CIIYy4aroTCsl PEAKO, MOITOMY B OOJBIIMHCTBE CIydaeB IMOJ0OHBIC
MEPEeX0/Ibl HE IPOUCXOAT. ECTECTBEHHO, CYIIECTBYET MHOXKECTBO TMEPEX0JIOB BIIEPEl, HUKAK HE
CBSI3aHHBIX C OIIMOKAMHM, TOITOMY MPOLIEHT yCIeXa 37IeCh He TaK BBICOK, KaK B Cllydae Imepexojia
Ha3aa. OHAKO 3TO BCE JKe JIydIlle, YeM HHYETO.

Ecnu nepexo/ criporHo3upoBaH MpaBHIBLHO, TO HUYET0 OCOOSHHOTO JieNaTh He HYXHO. [IpocTo
MPOJIOJDKACTCS  BBIMOJIHGHWE mporpamMmbl. [IpoOiema BO3HWKAaeT TOrAa, KOTJa TEPexon
CIPOTHO3MPOBAH HENPABWIBHO. BBIYUCINTE, KyJa HY)XHO NEPEUTH, M MEPEUTH MMEHHO TyJa
HecokHO. CaMoe CII0KHOE - OTMEHUTH YK€ BBITIOJTHEHHBIC KOMaH/Ibl, KOTOPBIC HE HY>KHO OBLIO
BBIMOJIHSATS.

I[I/IHaMI/I‘{eCKoe IIPOrHO3UPOBAHUC BETBJICHUU

SIcHO, YTO TOYHBIE MPOTHO3bI OYEHBb IIEHHBI, MOCKOJIBKY MO3BOJSIOT MPOILIECCOpy paboTath ¢
MOJTHOW CKOpOCThIO. OJMH W3 TOIXOAOB - XpPaHHUTH (B O0COOOM YCTPOWCTBE) CHEIHAIBHYIO
Ta0JIMIly, B KOTOPYIO IIEHTPAIBHBIA TpoIieccop OyIeT 3aluchiBaTh YCIOBHBIC TIEPEXOIbI, KOTIa
OHM BCTpeTsaTcs. Ecau ycnoBHBIN mepexo BCTPETUTCS CHOBA, €ro MOKHO OyAeT HaWTH B ITOU
tabnuue. Ilpocreiias Bepcus TakoM cxeMbl Moka3aHa Ha puc. 4.28, a. B nanHom ciydae
TablIMIa COJAEPKUT MO OJHOU sSUeiKe U Kakaol KOMaHIbl YCIOBHOTO mepexona. B sueiike
HaxXOJUTCA aJpec KOMaHJbl IMepexojia, a TakKe OUT, KOTOPBIM YyKa3bIBaeT, MPOU3OIIET JIU
nepexoJi, Korjaa 3Ta KOMaHJa BCTpeTuiach B mociaenanuid pa3. IIporuos 3akmrodaercss B BEIOOpE
TOTO K€ MyTH, IO KOTOPOMY IIporpamMma MoIuia B IPEAbIAYIUN pa3 MpH BHIMOJTHEHUH KOMaH/IbI
nepexojia. Ecu mporHo3 oka3bIBaeTcs HEMPaBHIIbHBIM, OUT B TaOIUIIE MEHSETCS.

Bur Bur
DOCTOBEPHOCTH [[OCTOBEPHOCTH
| But Butbt
nepexoda TIPOTHOSUPOBaHMS

Aapec/ Anpec/ nepexoAa
Cnoty  Ter nepexopa Croty Ternepexopa
A A Ar Anun
6 6
5 5
4 4
3 3
2 2
1 1
0 0
a 6
But
[[OCTOBEPHOCTH BuTbI
| MPOrHO3upoBaxnsa
nepexopa
Aapec/
Cnort y Ter nepexoaa l Uenesoit agpec

CanwRRO

!
|
[

Puc. 4.28. Tabnuia TuHAMUKY BETBICHUI ¢ OJTHOPa3psIHBIM yKa3zaTelneM repexoa (a); Tadbnuia
JTUHAMHUKHU BETBJICHHH C 2-pa3psiIHBIM yKazaTreseM rnepexosa (6); COOTBETCTBUE MEXKIY aApecoM
KOMaH/Ibl TIepexo/ia 1 LeJIeBbIM aapecoM (B)
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CymiecTByeT HECKOJIBKO BapHAaHTOB OpraHu3aluy JaHHOW Tabmuibl. dakTudyeckun OHHU
MOJIHOCTBIO AHAJOTUYHBI BapuaHTaM OpraHu3alud Kiul-namsatd. Paccmorpum mammnHy c 32-
pa3psAIHBIMU KOMaHJaMH, KOTOPBIE PAaCIIOJIOKEHBI TaKMM 00pa3oM, 4YTO JBa MIIQAIINX OWTa
kaxaoro azapeca mamstu paBHbl 00. Tabmuma comepxkut 2sa sueek (cTpok). M3 koMaHIbI
nepexojia MO>KHO M3BJIeYb 1T + 2 MIaAIMIMX OWTa U OCYIIECTBUTH CABUT BIIPABO Ha JBa OuTa. TO
IT-Pa3psIHOE YUCIIO MOYKHO HMCIIOJIB30BaTh B KAUECTBE MHJIEKCA B TAOIUIIE, IIPOBEPSISI, COBIAIACT
JIY aJIpec, COXPaHCHHBINA TaM, ¢ aJpecoM nepexoaa. Kak u B ciaydae ¢ K3II-MaMsIThIO, 3/1eCh HET
HEOOXOJUMOCTH COXPAaHATh M + 2 MIAQIIUX OWUTa, MOAITOMY HUX MOXHO OIYCTHTH (TO €CTh
COXpaHSAIOTCS TOJBKO CTapiiMe ajapecHble OuThl - Ter). Ecmm axapeca coBmamum, OUT
MPOTHO3UPOBAHUS HUCIIOJIB3YETCS Il MPOTHO3UPOBaHUS mepexoaa. Eciu Ter HempaBUIIbHBIMA
WM DJIEMEHT HEJCHCTBUTEICH, 3HAYWT, HMMEET MECTO mpoMax. B 3ToM ciydae MOKHO
MPUMEHSTH [TPABUIIO TIEPEX0ia BIepea/Ha3al.

Ecnu Tabnmma quHaMUKH TIEPEX0JI0B COACPIKUT, ckaxkeMm, 4096 snemeHToB, To aapeca 0, 16384,
32768 u 1. 1. OyayT KOH(PIMKTOBATh; aHAIOTUYHAS [TPOOJIeMa BCTpeyaeTcs U mpu padoTe ¢ K3II-
MaMAThIO. 371€Ch BO3MOXKHO TaKO€ K€ pEIICHHE: 2-aJIbTepPHA-TUBHBIN, 4-albTEPHATUBHBIN WU
IT-aJIbTEPHATUBHBI aCCOLMATUBHBIM d3JeMeHT. Kak M B cilydae K3II-NaMATH, IPEIeIbHBII
CiIy4ay - OJIuH //-adbTEepPHATUBHBIN aCCOIIMATUBHBINA JICMEHT.

[Ipu mocraTouyHo OOJBIIOM pa3Mepe TaOJUIBI M JIOCTATOYHON CTENEHH acCOIMAaTUBHOCTU 3Ta
CXeMa XOpOIIO MOAXOAUT AJsi OONBUIMHCTBA CHUTyaluil. TeM He MeHee CHCTeMaTHYeCKH
MPUXOJIUTCS CTAKUBAThCsA ¢ TpoOsemoil. [Ipu BbIxone W3 HHKJIA MEPEXO] MPEICKa3bIBACTCs
HENPaBWIBHO, M, YTO €Ille XYK€, ATOT HENPaBWIbHBIA MPOTHO3 H3MEHSET OUT B TalOIulle,
KOTOpBIA mociie 3Toro OyJeT Mokas3blBaTh, YTO MEpexoj coBepuiaTh He TpeOyerca. To ectb B
CIEIYIOIUNA pa3, KOrJa OMATh MOTPeOyeTcs BBIMONHITH IUKJ, MEPEeXo]l B KOHIE IMEPBOTO
MPOXO0/a LUKJIA OKAXKXETCS CIPOTHO3WPOBAHHBIM HEMPABHIIBHO. ECIM UK HAaXOJUTCS BHYTPHU
JIPYTroro LMKJIAa WM BHYTPH YacTO BBI3BIBAEMOW MPOIEAYpHI, 3Ta OIUOKA OyJeT MOBTOPATHCS
JIOCTAaTOYHO YacTo.

Jlns pereHust mpoOIeMbl MOKHO HEMHOTO M3MEHUTh METOJ IMTPOTHO3UPOBAHUS, YTOOBI IIPOTHO3
MEHSJICS HE MOCJE OJTHOTO, a TOJIBKO IMOCJIE JIBYX MOCIEI0BATEIbHBIX HEMPABUIBLHBIX ITPOTHO30B.
Takoit mogxox TpeOyeT Hamuyusi B TaOdHIle IBYX OMTOB MPOTHO3UPOBAHHUS MEPEXOH0B (pHC.
4.28, 0): oAMH JIOJDKEH yKa3blBaTh, IPEIIOJAraeTCs COBEPILATh MEPEXO] WM HET, a BTOPOH -
OBLJT clIeNaH Mepexo/1 B MPOILIbII pa3 Uil HeT.

DTOT aIrOPUTM MOXKHO MPEJCTABUTh B BUAEC KOHEUYHOT'O aBTOMAaTa C YETHIPhMS COCTOSTHUSIMU
(puc. 4.29). Ilocme psima TOCIEAOBAaTENbHBIX YCHEIIHBIX MPOTHO30B OTCYTCTBHS Iepexoia
KOHEUHBII aBTOMAaT OyAeT HaXOAUThCS B cocTossHuK 00 U B CIIEYIONTUH pa3 TakKe MOKAKET, YTO
nepexoja Her.

Mepexon

Het nepexona Mepexon

MNoBTOpHOE

nporHosMpoBasve

OTCYTCTBUA
nepexoda

MNoaTcptoe
NporHosvpoBaHue
nepexofa

MporkosupoBakue
OTCYTCTBUR
nepexona

HeT nepexopa

Puc. 4.29. 2-pa3psaHplii KOHEUYHBIN aBTOMAT IS IPOTHO3UPOBAHHUS IIEPEX0I0B

Ecin 3TOT mporHo3 OKaKeTCsl HENpaBWIbHBIM, aBTOMAaT mnepeiiner B coctosHue 01, HO B
CIIEIYIOIIMN pa3 OH BCE PABHO MOKAXET OTCYTCTBHE MEPEX0Aa. TOJIBKO B TOM CIIydae, €CIIH TOT
MOCJEIHUM MPOTHO3 TOXKE OKAXKETCS OIIMOOYHBIM, KOHEUHBIH aBTOMAT MEpeeT B COCTOSHUE
11, nporuo3upys Hanuuue nepexona. @akTuyecku JeBbIA OUT - 3TO MPOTHO3, a MPaBbIK OUT - TO,
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YTO CJIy4YWJIOCh B TMPONUIBIM pa3 (To ecTh ObLT JU Tepexoid). B maHHOW paszpaboTke
HCTIONIB3YIOTCS TOJBKO 2 OMTa, HO BO3MOXHO IIPUMEHEeHue U 4, 1 8 OuT.

Jlo cux mop Mbl Ipeanojaraif, 4yTo Leib Ka)XIO0To YCJIOBHOrO mepexoja u3BecTHa. OOBIYHO
aubo B SIBHOM BHJE JaBaICS aJpec, K KOTOPOMY HYKHO TepedTu (OH cojaepikaics
HEMOCPEJACTBEHHO B KOMaHze), JUOO ObUIO M3BECTHO CMEIIEHHWE OTHOCHTEIBHO TEeKYIIeH
KOMaH/bl (TO €CTh YHCIIO CO 3HAKOM, KOTOPOE HYKHO ObUIO MPUOABHTHh K CUETYUKY KOMAHI).
Yacto 5TO MpenAnoyioKeHHe HMEEeT CHIY, HO HEKOTOpble KOMaH[Ibl YCJIOBHOIO IIepexoja
BBIUMCIISIOT IIEJIEBOM aJpec, NPeIBAPUTEIBHO BBITIONHSS OINpEACICHHbIC apU(PMETHUICCKUE
JEICTBUS Hall 3HAUEHUSIMU PErUCcTpoB. J{axe eciu B3sITh KOHEUHBIH aBTOMAT, H300paKCHHBIN Ha
puc. 4.29, KOTOpBI TOYHO MPOTHO3UPYET MEPEXOJbI, MPOTHO3 OKAKETCS HEBOCTPEOOBAHHBIM,
MOCKOJIbKY HEM3BECTEH 1L1eJIeBOi aapec. OAMH U3 BO3MOXHBIX BBIXOJIOB U3 IOJIOOHOM CUTYaIlH -
COXpaHHUTh B TAOIMIE aapec, K KOTOPOMY OBLI OCYIIECTBICH NEPEXOJ]l B MPOILIBIA pa3, Kak
nokazaHo Ha puc. 4.28, e. Torma, ecau B TaOiuile yKa3aHO, YTO B MPONUIbIA pa3, Korja
BCTpETMJIach KOMaHJa Iepexona mo ajapecy 516, mepexoa ObL1 coBepuieH k aapecy 4000,
1eseBbIM cHoBa OyzeT aapec 4000 (B ciydae, eciu mpeIcKa3biBaeTCs Mepexon).

Eme oauH moaxoa K MPOTHO3UPOBAHMIO MEPEXO0Aa - CIEAUTb, ObUIM JIM COBEPIICHBI
nocieHre K yCIIOBHBIX MEPEXO0/I0B HE3aBUCUMO OT TOTO, Kakuhe 3TO ObUIM KOMaHAbL. JTO "-
pa3psAIHOE YHUCIIO, KOTOPOE XPAaHUTCS B CABUTOBOM PErHCTPE JIWHAMHKHU IEPEXO0JIOB, 3aTeM
CpPaBHHMBAETCS MapaJJICIbHO CO BCEMH 3JIEMEHTaMU TaONMuUIbl ¢ "-pa3psAHbBIM KIOYOM, U B
ClIy4ae COBMAJCHHUS TPUMEHSIETCS TOT TMPOTHO3, KOTOPBIA HAWIEH B HSTOM 3JIEMEHTE.
Y AMBUTENBHO, HO 3Ta TEXHOJIOTUS paboTaeT JOCTATOYHO XOPOIIIO.

3aganue

Coznath 4-pa3psiHbIi aBTOMAT ISl MPOTHO3WPOBAHUS MIEPEXOJIOB MO CIEAYIOIIEMY JTUCTHHTY
i=-4

if(i>0)

i=i+1

k=1;

el se k=2;

K cnaue .J'IaﬁOpaTOI)HOﬁ NnmpeaoCTaBJasAl0OTCA: BremmonnenHoe 3agaHue.
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IIpakTnueckass padora Ne 10 Co3ganme cxemMbl aBToMara s
NMPOTrHO3UPOBAHNSI BETBJICHUIA.

HCJ’IBZ Oceoums coz0anue cxemvl agmomama OJis NPOCHO3UPOBAHUA 6emeJIeHULL

MeToanuyecKue YKazaHus

Hosicusiromas nHpopmanus
Crarunyeckoe MpOrHo3MpOBaHUE BETBICHUN

Bce TtexHonorum nporHo3upoBaHMsl BETBIECHUN, KOTOPbIE 00CYKIAINCh 10 CUX IOp, SBISIOTCA
JUHAMUYECKMMH, TO €CTh  BBIIOJHSKOTCS BO Bpemss paboTel mporpammsbl.  OHHu
PUCIOCAOIUBAIOTCS K TEKYIIEMY PEeXKUMY pPaOOThl MPOrpaMMbl, H 3TO UX MOJOKUTEIHHOE
kadgecTBO. OTpuLaTeNbHON CTOPOHOM ATUX TEXHOJOTUH SBISETCA TO, YTO OHHM TPEOYIOT
CIIEHMAJIM3UPOBAHHON M JOPOTrOCTOSLIEH aIlapaTypbl, ¥ MUKPOCXEMBI Ul pealu3aluy 3THX
TEXHOJIOIMH MOJy4at0TCsl OYEHb CII0KHBIMU.

MoxHO MOWTH JApPYrUM MyTeM, MpHU3BaB HAa MOMOLIb KommwiAarop. OOpaTuTe BHUMaHHE Ha
CIIEYIOIINN OIepaTop:

for (I =0:1< 1000000; i++) { ... }

Korna koMmuiisiTop BCTpedaeT TakoW Omeparop, OH 3HAET, 4TO Mepexo]l B KOHIIC HUKIa OyneT
IPOMCXOIUTHh MPAKTUUECKH Bcerna. Ecimu Ob1 ObUT croco0 COOOMIMTH 3TO ammaparype, MOKHO
ObLT0 OBl M30aBUTHCS OT OTPOMHOTO 00BEeMa PabOTHI.

XOoTs TakoW IMOAXOJ CBSI3aH C W3MEHEHUEM apXHTEKTYPHI, B HCKOTOPHIX MAalIMHAX, MTOMHMO
OOBIYHBIX KOMaHJ YCIIOBHOTO Iepexoja (KOTOpble HYXHBI JJIsi 0OpaTHOW COBMECTUMOCTH),
uMeeTcsl erie oJnH Habop koMaHa. HoBble KOMaHBI coiepKaT OUT, IO KOTOPOMY KOMITUJISITOP
OIpeNeNsieT, COBEpIIaTh MEePEeXo]l WM He coBepiiath. Korma BcTpeuaeTcss Takoil OUT, OJIOK
BBIOOPKM KOMaHJ MPOCTO JIENIaeT TO, YTO €My IoyiokeHo. boiee Toro, HeT HEOOXOAMMOCTH
TPATHTh JPAroleHHOE MPOCTPAHCTBO B TAOJHIIC JUHAMUKH TIEPEXOJIOB IS ATHX KOMAH, YTO
COKpAII[aeT KOJTUYECTBO KOH(GIUKTHBIX CUTYAIIUH.

Hakonen, Hamia mocCieqHsss TEXHOJOTHS IPOTHO3UPOBAHUS BETBJICHUH OCHOBaHAa Ha
npoGUIMPOBaHU. DTO TOXKE CTATUYECKAsi TEXHOJIOTHS, TOJILKO B IaHHOM CiIy4ae MporpaMMa He
3aCTaBIISICT KOMITHJISATOP BBIYUCIIATH, KaKHe IEPEeXOJbl HYKHO COBEpINaTh, a KAaKUE HET.
[TporpamMMma peanabHO BBHITIOTHSETCS, @ BETBICHUS (GUKCUPYIOTCS, 3Ta UH(POpMALIHS MOCTYNaeT B
KOMITHWJISITOP, KOTOPBIH 3aTeM WCIOJB3YeT CHEIHaTbHBIE KOMaH/Ibl YCIIOBHOTO TEpexojaa Jiis
TOT0, YTOOBI COOOIIUTH anmaparype, 4To Hy»KHO JeNaTh.

3amanue

Co3znarb 4-pa3psIHbIil aBTOMAT JUIsl IPOTHO3UPOBAHUS MEPEXOJIOB 0 CIEAYIOIIEMY JUCTUHTY, C
YCIIOBHEM, UTO MEPEX0/I 3apaHee NU3BECTEH.

=4

if(i>0)

i=i+1

k=1;

el se k=2;

K cnaue 1adoparopHoii npegocTaBiasoTcs: BolllolIHEHHOE 3a1aHuE.
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IIpakTuyeckasi padora Ne 11 Pemenue 3agaun «XaHoiickasi 6anrHs» Ha acceMoJiepe.

Lenb: Oceoumv pabomy pasiuuHbix MUno8 KOMAaHO HA npumepe peuieHus: 3a0a4u «XaHouckas
oawnay

MeToauuyecKue YKazaHus

Hosicusiromas nHpopmanus
IonoBosomka "Xanolickue oamHu" .

Jansl Tpu cTepxHs ((H) - Ha4aJIbHBIH, (K)- KOHEUHBIH, (1) - JONOJHUTENIbHbIN) Ha CTEPKEHD (H)
HaHM3aHO HEKOTOPOE KOJIMYECTBO AUCKOB (OyzneM mojaraTh €ro paBHbIM N) IPH 3TOM BCE TUCKU
MMEIOT pa3HbIil TUAaMETP M PaclOjIOXKEHbl Ha CTEp)KHE (H) B MOPSAIKE YMEHBUICHMs JUaMeTpa
CHHU3Y B Bepx (CM. puc).

2=="]

HeoOxonnMo mnepemecTuTh BCE AMCKM Ha CTEpkKEeHb (K), T.€. TOJIOBOJIOMKA JOJKHA OBITh
IpUBEJICHA K BUAY:

o [ ==

MIPU 3TOM 32 OJIMH XOJI MOKHO IEPEMECTUTDH TOJIBKO OJIMH JIUCK, U B PE3YJIbTATE XO/a HE JT0HKHO
BO3HUKHYTh CUTYaI[H, KOT/Ia TUCK C OOJIBIIUM JUaMETPOM OyJIeT MOJI0KEH Ha JUCK C MEHBIIUM
JTUAMETPOM.

L] S

Br16op Toi1 mim MHOM CTpaTeruu NepeMenieHns AUCKOB MPUBOJUT K HOBOMY BOIIPOCY, CKOJBKO
HEOOXOUMO XOJOB JJsi TOrO 4TOOBI TOJIOBOJIOMKAa OblIa MOJHOCTHIO paspemeHa. [lpuuem
OYEBHUJIHO YTO KOJMYECTBO XOJOB PAaCT€T C POCTOM YHMCIIA JUCKOB, U KEIATENbHO MOIYYUTh
HekoTopyro (yHKuuio f(n), koTopas BhlgaBana Obl A TaHHOM CTpAaTeruu KOJIMYECTBO XOJOB
HEOOXOJMMBIX Ul pPELIeHUs 3a/7ayd B 3aBUCHUMOCTH OT YHCIa JTUCKOB. BHauane crparerus
MOJIy4aeTCsl B BUJIE PEKYPCUBHOIO aJITOPUTMA, a 3aTEM IIpeodpaszyeTcsl K He peKypcUBHOU Gopm
PexypcuBHas cTparerus.

Htak, HaMm HeoOX0IUMO MEPEHECTH N TUCKOB CO CTEPXkHS (H) Ha cTepkeHb (k). Jlomyctum y Hac
€CTh TIporieIypa nepenecenus n-1 aucka, o6oznaunm ee X(n-1,(Cr1),(Ct2)), Torna 3amaga Jierko
paspermMa JJis 3TOro BHavaje nepeHeceM n-1 JUck co CTepikHs (H) Ha CTEpXKEeHb (1), TPUMEHSIS
npoueaypy X, 3aTeM MepeHeceM N-bli JAUCK CO CTEepXKHS (H) Ha cTepkKeHb (K) (0003HaYMM 3Ty
npoueaypy II((Crl),(Ct2)) u HakoHel mepeHeceM n-1 AMCK cO CTepkHs (/) HAa CTEpPKEHb (K).
Pabora BbInoHeHa. AJITOPUTM B 3TOM ClIydae MOKHO 3aIUcaTh CIEAYIOIINM 00pa3oM:

1. X(n-1, (#), (m))

2. (), (x))

3. X(n-1, (m), (x))
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Tenepr HEOOXOAMM YACTHBIN ClTydaid, HE SBIISIFONTUNCS PEKYpPCHUBHBIM. Eciin THCK Bcero onuH,
TO MOXHO cpa3y MEePEeHECTH ero CO CTEPKHS (H) Ha CTep:KeHb (K), TAaKUM 00pa30oM, BBITTOJIHSAETCS
toxaectBo X(1, (Crl), (C12))=II((Ctl), (C12)). Takum obpa3zom, mporeaypa X MpeICTaBIsIeTCs

B BUJIE OJIOK-CXEMBIL:

no (=33
r
Hin-1, (s}, (2} ) ; ¥
IIffE) ()7 TIG (e}, im))
Hin-1,imy, (mi;
! !

Bepuemcss k Bompocy BelumcieHus ¢yakmoum  f(n). s mpeabsBIeHHON peKypCHUBHOU
polenypsl, npeactaBieHue f(n) 10cTaTOYHO TPUBUAIIBHO:

£(1)=1

f(n)=2*% £(n-1)+1

SBHbIN Bua QyHKiuM f(n) HETpYAHO HAWTH M3 NPUBEIEHHBIX BbIIIE COOTHOLICHHUMH, MOJIB3YSICH
[PHUHIIAIIOM MaTeMaTHIeCKoM uHayKiuu: f(n)=2" -1.

JIONOJTHUTENBHO K TOMY, YTO YK€ MMEETCs, 3aMETHUM e€lle OJHO CBOMCTBO IepeMellaeMbIX
quckoB. IlycTe Hamm AMcku OpoHyMepoBaHbl OT 1 10 n, TakuM 00pa3oM, 4YTO JUCK C
HalMEHBIIMM JJUAMETPOM MUMeeT HoMmep 1, BTOpoii 10 BeJIMYMHE AUaMeTpa JAUCK HOMEp 2, U T.1.,
HAKOHEI[ IUCK C HauOOJIBIINM IMaMeTpPOM UMeeT HoMep n. Toraa MOXKHO 3aMETUTD, J1BA AUCKA C
HOMEpaMHU OJIMHAKOBOM YETHOCTH HMKOI/Ia He OyAyT Jexarb Apyr Ha japyre (T.e. JUCK C
HOMEpOM 2 He JISKET Ha TUCK ¢ HomepoM 4, 6 niu 8). Jlokaxem 4To 3TO CBOWCTBO BBIIOJIHEHO.
JlokazarenbcTBO OyeM MPOBOJUTH MO MHIAYKIMH, JOIMYCTHM, YTO CBOMCTBO BBIMOJIHEHO IS
npouenypsl X(p,(Ctl),(C12)), rtne p < n (misa p=1 u X(1,(Ct1),(CT12)) CBONHCTBO BHITIOJIHEHO
aBTOMATHYECKH), Jlajiee JIOKKEM, YTO TOrJa CBOWMCTBO BbIMoJHsAeTcS U A X(n,(Ctl),(Ct2)).
Haunem c nmepenoca (n-1) nuckoB Ha ctepxeHb (). [loka He mepenBUHYT (n-1)-bIii TUCK, HU
OJIMH JIUCK HE KJIa/IETCs] HEMOCPEACTBEHHO Ha JIUCK C HOMEPOM N U 3HaYUT TpedyeMoe CBOICTBO
BBINIOJIHEHO. PaccMOTpUM MOMEHT, KOrja n-2 JUCKOB HAaxOJATCS Ha OJHOM CTEp)KHE, JUCKHU C
HOMEpaMu n-1 ¥ n - Ha IPyroM CTEp)KHE, a TPETUH CTEP)KEHb IycT. MBI niepeMeniaeM JIUCK C
HoMepoM n-1. Temepp HYXHO MEPEMECTUTH MEPBbIE N-2 JUCKOB Ha JUCK C HOMEpOM n-1,
MO3TOMY JMCKHM OYyIyT OKa3bIBaTbci Ha JUCKe ¢ HOMepoM n. Ecinm Mbl momemaem JHCK ¢
HOMEpoM k Ha JUCK C HOMEpPOM N, TO JUIsi TOTO, 4TOOBI 0Opa3oBaTh MUPAMHUIY HUCKOB C
HOMepaMu OT k 70 1 U MMeTh BO3MOXKHOCTb, MEPEMECTUTh TUCK ¢ HoMepoMm k+1 Ha auck c
HOoMepoM n-1. Ho nmockonbky TpedyeMoe CBOMCTBO BBIOJIHSAETCS JUIsl n-1 JUCKOB, TO YECTHOCTD
k+1 nucka He MOXET COBIIAJATh C YETHOCTHIO N-1. A 3HAUMT, OHA COBHAJACT C YETHOCTBHIO N, U
OTCIOJIa CJIEIYET, YTO YETHOCTh N U k paznuyHa.

3aganue
CoriacHo Moyd4eHHOMY aJTOPUTMY CO3JIaliTe MporpaMMy Ha accemoepe.

K cpade naGopaTopHoii npenocraBiasiorcsi: BelonHeHHOE 3a1aHKE.
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IpakTnueckas padora Ne 12 Pemenne 3aga4 Ha ompeaesieHne pa3mepa
CTPAHMIl BUPTYAJIbHOI0 MPOCTPAHCTBA.

Henb: Ocsoumv pacuém pasmepa cmpanuy uUpPmMYaIbHO20 NPOCMPAHCIEA 6
3a8UCUMOCIIU OM PA3HBIX YCA0BULL.

MeTOIlquCKl/Ie YRa3zaHnust

[osicusiromas uHgopmanus
[Tpu mutaHupoBaHUK pa3Mepa BUPTYaJIbHOIO IPOCTPAHCTBA YUUTHIBAIOTCS TaKue (GaKTOpPbI:

e 3ape3epBUpPOBaAHHOE IIPOCTPAHCTBO AJIsl OOILIUX MANIOK UM TOMOB Ha JIOKaJIbHOM YPOBHE.
IIpumepno 12 % wmecta pe3epBUpyeTCs Ha JIOKaIbHOM YPOBHE Ui KaXJOIo
MOJATrOTOBJICHHOTO MHOTOYPOBHEBOro ToMa win obmieil nanku. [lpumepno 10 % mecra
pe3epBUpPYETCs TaKXkKe IS JIOKAIBHO 3aKPEIIEHHOro ToMa /sl (paifjioBOi CUCTEMBI.

o IlpoctpancTBO i1 MOMEHTaNbHBIX CHUMKOB. I[lpumepno 15 % mnpocrpancTBa Ha
JIOKaJIbHOM YPOBHE PE3€PBUPYETCS Il MOMEHTAJIbHBIX CHUMKOB.

e HeobxonumocTs B BoccTaHoBieHuM. [lpu ompenenenun pasmepa cieayeT Y4YUTHIBATh
IPOCTPAHCTBO, HEOOXOAUMOE Il BOCCTAHOBJIEHMS, BBIIIOJIHAEMOIO B KaueCTBE HOBOMU
onepanuu. BoccTaHoBieHUE BBINONHAETCS B OOLIMI pecypc WM Ha TOM TaKOIo e
pa3mepa.

e Heo0xoauMo BbIIETHTH HEKOTOPBIA 00BEM MPOCTPAHCTBA HA CIIyYail HEMPEIBUICHHOTO
pocTa.

Ha ocHoBe mnpuBeneHHBIX BbIlIe (AaKTOPOB TpPeOOBaHUS K pasMEPy MOXKHO IPENCTaBUTH C
HOMOILBIO ClIeAYIOMIEeH (HOpMYyIIbL:

Total usable local disk size = (Total provisioned locally pinned volume/share
size including space for file system) + (Max (local reservation for a
volume/share) for all tiered volumes/share) + (Local reservation for all
tiered volumes/shares)

Data disk size = Total usable local disk size + Snapshot overhead + buffer
for unexpected growth or new share or volume

3ananue
HEOOXO0UMO:
e TOATOTOBUTH MHOTOYPOBHEBBIN TOM MM 0011y10 nanky oosemom 2 Th;

e TMOATOTOBUTH MHOTOYPOBHEBBIN TOM WM 0011yI0 Manky oosemom 1 Th;
e TIOATOTOBHTH JIOKAJILHO 3aKPETUICHHBIN TOM uin o0mryro nanky oobemom 300 I'b.

K cnaue 1adopaTopHoii mpenocTaBasOTCA: BololHEHHOE 3a1aHueE.
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IIpakTnueckasi padbora Nel3 Peuenue 3a1a4 Ha onpeeieHHe pa3Mepa
CTPAHMI BUPTYaJIbHOI'0 MPOCTPAHCTBA.

Lenb: Ocgoums pacuém pasmepa cmpanuy 6upmyanrbHO20 NPOCMPAHCIEA 8 3A8UCUMOCIU OM
PA3HBIX YCI0BUUL.

MeToanuyeckue yKazaHust

3ananue
HEO00X0aUMO:
e MOJrOTOBUTH MHOTOYPOBHEBBIN TOM 00beMoM 2 Th;

e TIOJTOTOBWTH JIOKAJILHO 3aKperuieHHbIH ToM o0bemom 300 I'b.

K cpaue naﬁopaTopHOﬁ NMpeaoCTaBJIAAITCH: BrimmomaeHHOE 3aMaHKE.
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IIpakTnueckass padora Ne 14 Pemenune 3apauy Ha pa3padoTKy MeTO/0B
CHHXPOHM3AIMU C UCIIO0JIb30BaAHUEM ceMadopoB.

Henb: Ocsoumsv pacuém pazmepa cmpanuy 6upmyaibHO20 NPOCMPAHCMEA 8
3a8UCUMOCTNU OM PA3HBIX YCI0BULL.

MeTtoanyeckue yKazaHus

Hosicusiromas vHpopmanus

CHHXpOHU3AIKS HA OCHOBE 00ImUX ceMadopoB

O6muii cemadop (counting semaphore),mo D. [lelikctpe, - 3TO 1enas NMepeMeHHas S, Hal
KOTOpOM ormpeneieHbl ABE aTOMapHbIX cemadopHbIX omepanuu wait (S) u signal (S) co
CJIEYIOLEH CEMAaHTHUKOM:

wait (S):
while (S <= 0) do no-op;
S=—=;

signal (S):
S++;

®dakTHUECKH, €CITM HadalbHOE 3HaUYeHHe obmiero cemadopa paBHo n (> 0), TO 3TO YKUCIIO 3a/1a€T
KOJIMYECTBO IPOIIECCOB, KOTOPHIE MOTYT OCCIPENATCTBEHHO BBIMOJHUTL HaX ceMadopoM
omnepanupo wait.
CuHXpoHHU3alMsI IO KPUTUYECKUM CEKIUSIM C MOMOIIBI0 001mero cemadopa OCYIIECTBISETCS
clenyromumM oopa3om:
/* oO1ue JaHHbIC */
semaphore mutex = 1;
do {
wait (mutex);
KPUTHYCCKAs CeKITHS
signal (mutex);
OoCTaJbHas 9acTh KOJIa
} while (1)
Peanuzanus cemagopon
Cemadop, 1o CymiecTBy, sIBISIETCS CTPYKTYPOH M3 ABYX MOJIEH — IENOro 3HAYCHUsS U yKa3aTems
Ha CITUCOK XKIYIIUX MPOIECCOB:
typedef struct {
int value;

struct process * L;
} semaphore;

[lpu peanmzammu omepanuii Hajy cemadopoM OyaeM MpearnoiaraTb HaJIW4Yhe B CHUCTEME
CIEYIOIIUX MPOCTEUIINX MPUMUTHBOB U UCIIOIB30BATh UX:

block - 3amepxuBaeT UCIIOJHEHHE MPOIIECCA, BHIMOIHUBIIETO Ty ONEPaIIHIo;

wakeup (P) — BO300HOBISET HUCTIOHEHNE TPUOCTAHOBIEHHOTO Tpoiiecca P.

Onpenenum cemadopHBIE ONEPaAlUN CIEAYIOIIHM 00pa3oMm:

wait (9):
S.value--;
if (S.value < 0) {
nobaBJieHMe TeKylleI'o Ipolecca k S.L;
block;
}
signal (S):

S.value++;

if (S.value <= 0) {
yoajieHue npouecca P ms S.L;
wakeup (P);
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Cemadopsbl Kak 00I11ee CPeICTBO CHHXPOHU3AITUN

Haubonee npocToil BUI CHHXPOHHM3AIMU JCHCTBUM, BBHIIOJIHIEMBIX B JBYX IPOLECCAX, - 3TO
ucnonHenue nercteus B B npouecce Pj mocine Toro, kak aeiictBue A ucroyiHeHo B npoiecce Pi .
PaccMoTpuM, Kak Takyr0 CHHXPOHH3AIMIO OCYIIECTBUTH C TIOMOIIBIO ceMadOpoB.

Hcnonszyem cemadop flag, nnnnnanusuposanusiii 0.

Kona mpouecca Pi:

A;
signal (flag);
Kox npouecca Pj:

wait (flag);
B;
OO6mue u 1BouyHbIe ceMadopbl
W3 paccMOTpEeHHOro sICHO, YTO MMEETCs J1Ba BUAA ceMaopoB: OOIIMI - Iiesas mepeMeHHas ¢
TEOPETUYECKH HEOTPAHUYCHHBIM 3HAUYEHUEM - M JBOUYHBIN - IIeflasi MepeMEeHHas, 3HAYCHUSIMHU
KOTOpOi MoryT ObITh ToNMbKO O mim 1. [IpenmymiectBoM nBOMYHOTO cemadopa SIBISETCS €ro
BO3MOXKHasg Ooiiee MpocTas amnmnapatHas peanusanus. Hampumep, B cucremax "DnbOpyc" u
Burroughs 5000 peann3oBaHbl KOMaHIbl aTOMapHOTO CeMa(OPHOTO CUUTHIBAHUS C MPOBEPKOU
cemadopHoro oura.
O4eBHUIHO, 4TO 00U ceMadop MOXKET OBITH PEAIM30BaH C TIOMOIIBIO JIBOUYHOTO cemadopa.
Bapuant onepanuu wait (S) a5 cucteMHbIX nporeccoB ("Ias0pyc')
JUis cHCTEMHOTO Tpolecca JTUIIHUE MPEPhIBAHUS HEXKENIATSIbHBI, 1 MOYKET OKa3aThCsl BAKHBIM
yIepKUBaTh MpOIleccOp 3a cOo0O0M HEKOTOpoe BpeMms (Hampumep, A ObICTPOTO BBITOJIHEHUS
MJIAaHUPOBAHUS U JAucHerdepusanuu mporeccoB). C 3Tol menpio B cucteme "Dnpopyc”
peanu3oBaHa, B JOMNOJHEHHWE K omepanuu knate (S) pycudunupoBaHHON Bepcuu
wait(S),oneparnus xyx(S) - "KyxxaTh" Ha Mpoleccope, T.€. XKIaTh Ha 3aKPBITOM cemadope, HO
HE TpepbIBaTbcd M HE OT/AaBaTh Ipoleccop, Moka cemadop He OyaeT OTKPBIT onepaunueit
OTKPBITH(S)
Peanu3zanus obmero cemagopa ¢ HOMOIIBIO ABOMYHBIX ceMadopoB
OO6muii cemadop MOXKET OBITH MPEACTABICH TPOMKOM M3 ABYX JABOWYHBIX ceMaOpOB M LIENOM
IIEPEMEHHOM:
binary-semaphore S1 =1;
binary-semaphore S2 = 0;
int C = HauanpHOE 3HaYeHue odurero cemadopa S;
Onepanus wait:
wait (S1);
C--
if (C<0) {

signal (S1);

wait (S2);
}
signal (S1);
Onepanus signal:
wait (S1);
C++;
if (C>=0) {

signal (S2);
15
signal (S1);
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B nmanno#t peanmuzaruu cemadop S1 wucmonb3yeTcs I B3aMMHOTO HCKITFOYCHHS JOCTyMHa K
obmeit nenoit nepemennoit C. Cemadop S2 ucnonb3yercs sl XpaHEHUs OYEpeau MKIYIIUX
MIPOLIECCOB B CiIy4ae, eciau o0muii cemapop NepexouT B 3aKPHITOE COCTOSHUE.
Pemenune knaccuueckux 3agad CHHXpPOHHU3AIMHU C IOMOIIBIO ceMa(opoB
3amaua "orpaHuveHHbId Oydep".MIMErOTCA TpW KIACCHYECKHX 3a/ladyd  CHUHXPOHH3AIUU
IPOIIECCOB, PELICHU KOTOPBIX C TIOMOIIBI0 ceMa(OpOB MBI PACCMOTPHM:

e orpanuueHHbii 0ydep (bounded buffer problem)

e uuTaTenu — nucarenu (readers — writers problem)

e - obeparomue unocodsl (dining philosophers problem).
B nanHOM paszzene pacCMOTPUM pealM3alyio C IOMOIIBI0 ceMadopoB 3a4a4ll OTPaHUYCHHBIH
Oydep:uMeroTCs Mpoliecc-IPOU3BOUTENL U IpOllecC-NOTPeOUTENh, B3aUMOACHCTBYIOUINE C
MOMOIIBIO IIUKJINYECKOro Oydepa orpaHMueHHOHN UTMHBL, TPOU3BOANUTEINb TEHEPUPYET HIIEMEHTHI
uH(pOpMallMU U 3aIIUCBIBAaET B Oydep; moTpeOuTeNb UCIONIb3yeT HH(POPMAIIMOHHBIE 3JIEMEHTHI U3
Oydepa u ynanser ux.
bynem ucnonb3oBath Tpu 001ux cemadopa:
semaphore full = n;
semaphore empty = 0;
semaphore mutex = 1;
Cemadop full curnanuzupyet o nepenoiaHenuu Oydepa, empty — 00 ucuepnanuu O6ydepa, mutex
— MCTIOJIb3YETCS ISl B3AUMHOTO HCKITIOUCHHS ACUCTBUI Hax Oydepom.
Kox npouecca-npon3BoauTenss UMeeT BU/L:
do {

CTCHEPHUPOBATH DJIEMEHT B Nextp

wait (full);
wait (mutex);

n00aBUTH nextp k Oydepy

signal (mutex);
signal (empty);
} while (1);
Kox npouecca-norpedurens:
do {
wait (empty);
wait (mutex);

B3STh U YAAJIUTh 3JIEMEHT U3 Oydepa B nextc

signal (mutex);
signal (full);

} while (1);

[Toscaum ucnonszoBanue cemadopon. Cemadop mutex UCmoab3yeTcs "CUMMETPUYHO"; HaJT HUM
BBITMIOJHSETCS mapa omnepauuii: wait ... signal — cemadopnbie ckobku. Ero pomp — uucto
B3aMMHOE MCKIIIOUEHHE KpUTHYEeCKUX cekuuil. Cemadop empty CUTHAIM3UpPYET 00 HCUEepIaHUU
Oydepa. B Hauane oH 3aKkphIT, Tak Kak sjaeMeHTOB B Oydepe Her. [loaToMy mpu 3aKkpeITOM
cemaope empty noTpedHUTeNb BHIHYXKJIEH *kAaTh. OTKpbIBaeT cemadop empty NpOU3BOIUTEND,
rocJie Toro, Kak OH 3amucbiBaeT B Oydep ouepeanoit anement. Cemadop full curnanusupyer o
nepenojHeHuu Oydepa. B Hauane oH paBeH n — MaKCUMaJIbHOMY YHCIY 3JIEMEHTOB B Oydepe.
[Ipow3BoguTens Tmepen 3amuchio  JJIeMEHTa B Oydep BBINOJHAECT OMNEpamuio  wait
(full),rapantupys, uto, ecau Oydep mepenonHeH, 3anucu HOBOTo 3j1eMeHTa B Oydep He Oyrer.
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OtkpeiBaer cemadop full morpeburens, mocne Toro, Kak OH OCBOOOJWI OYEPETHOW SJIEMEHT
Oydepa.

3amMeTuM, 4TO JaKe B TaKOW CPaBHUTEIHHO MPOCTOM 3a/aue MCMOIb30BaHue ceMadopoB BechMa
HCTPUBUAJIBHO U HC BIOJHC HAACKHO — OYCHb JICTKO CACIATh OIJ_II/I6Ky Crour 33651TB OTKPBITh
cemadop, 1160 nepenyrath 1Ba cemadopa mpu ornepanusix, 1 B IporpaMmMe MO>KeT BO3SHUKHYTb
B3aMMHAsI OJIOKHPOBKA TIPOIIECCOB.

Pemenue ¢ momorpio cemadopoB 3a1aun "AUTATENN — TUCATEH"

CyTb 3ajauu uuTaTEIM-NIUCATEIM B CIEAYIOUIEM: HUMeeTcs OOIIMH pecypc W JBE TIpYIIIb
IPOIIECCOB: YUTATENH (KOTOPbIE MOTYT TOJBKO YUTATh PECYPC, HO HE U3MEHSIOT €r0) U MUCATEIH
(KoTOpBIe U3MEHSIOT pecypc). B kakaplii MOMEHT paboTaTh C peCypcoM MOXKET Cpa3y HECKOJIBKO
yuTaTeneil (Korma pecypc He HM3MEHseTCs NHUcaTesisiMu), HO He OoJjiee OIHOTrO MHCATEls.
Heo0xonuMo CHHXpOHM3MpPOBATh MX JEMCTBUSA HajJ pPECypcoM M OOECIEeYUTh B3aUMHOE
UCKJTIOUEHHE COOTBETCTBYIOIIUX KPUTHUECKUX CEKIIHH.

Bynewm ucnons3oBaTh JBa cemadopa U Lenyo NepeMeHHYIO:

semaphore mutex = 1;

semaphore wrt = 1;

int readcount = 0;

Cemadop mutex HCHONb3yeTCs] YMUTATENSAMHU Ul B3aUMHOIO MHCKIIIOYEHHUS Onepanuil Hajx
nepeMeHHo# readcount (cuerunkom uutatesei). Cemadop wrt UCHOIB3YETCS ISl B3aUMHOIO
UCKIJIIOUEHUS ITUcaTeseH.

Peanuzanus npouecca-nucaresns 0COOBIX KOMMEHTApHEB HE TpeOyerT:

wait (wrt);

U3MEHEHHUe pecypca
signal (wrt);

Peanuzanus mpoiiecca-uyuTaTeNsi HECKOJIBKO 0osee ClIoXKHa:
wait (mutex);

readcount++;
if (readcount ==1) {
wait (wrt);

}

signal (mutex);
YTEHUE pecypca

wait (mutex);
readcount--;
if (readcount == 0) {

signal (wrt);
}
[Tponecc-unraTenb, BO-MEPBBIX, JOHKEH YBEIWYHUTh 3HaueHUe readcount, mpuyeM oOECHEUYUTH
B3aMMHOE UCKJTFOUCHHE JUTsl AeicTBUid Haa readcount ¢ momotipio cemadopa mutex./lanee, eciu
MIPOLIECC SBIISETCS MEPBBIM YHUTATEJIEM, OH JOJDKEH 3aKphITh ceMadop wrt, YTOOBI UCKIIOYHUTH
OJIHOBPEMEHHOE C YTEHHWEM HM3MEHEHHEe pecypca mucareasMu. [1o OkoHYaHUM YTEeHHUs pecypcea,
YUTaTeIh B aHAJOTMYHOM CTHJIE BHOBb yMeHbIaeT readcount. Ecinu mpu 3ToM oHO 0OHYyIsieTCs
(T.e. PTO TOCIETHUN HA JAHHBII MOMEHT YHTATeNb), TO YHUTATEIh OTKpbIBaeT cemadop Wwrt,
CUTHAJIM3UPYA MMUCATEISAM, YTO OHU MOTYT U3MEHSTh PeCypcC.

3amanue
PeanusyiiTe anropuT™ penieHus 3a1a9n YUTATEU-TIHCATENN C UCTIOJIb30BaHUEM ceMadopoB.

K cpade 1aGopaTopHoii npenocTaBisiloTcsi: BelnoaHeHHOE 3a0aHKE.
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IIpakTuyeckas padora Ne 15 Hamucanme mnporpaMm Ha s3bIKe
AcceMOJ1ep ¢ HCIIOJIHb30BAHUEM MPSIMOM aJpecamum.

Heab padotbl: [lonyuenue npakmuyeckux HA8bIKO8 pabomul ¢ NPAMOU
aopecayuell eé pazHo8UOHOCMAMU.

MeTtoanyeckue yKazaHus

[osicusiromas uHgopmanus

Peructpsl paboTaromue ¢ npsMoii aapecanueii:

Pazyunts peructpel obmero HazHaueHuss EAX — perucrp-cymmarop, EBX — 06a3oBbrit
peructp, ECX - perucrp-cuerunk, EDX - peructp nansbIx.

Pazyunts xomanael Mov-nomectutb, Sub-Bbryectb, Add-cimoxuts, Mul-ymMmHOXUTh, Div-
nennth. HazHaueHune KBaJipaTHBIX CKOOOK.

- [Ipsimast agpecanus - ecii U3BECTEH apec OlepaH/ia pacloiaralouierocs B maMsITH

mov ax,es:0001
mov ax, es:word_var

- HenocpenctBenHnast aapecanus - 3HA4YE€HHE OIEpaHJa SBISETCA YacThlO MAIIMHHOM
koMaHbl. Onepan npeacTaBisieT cOO0N KOHCTAHTY.

mov al,5

add bx,1234h

mov dx,a

- OTHOcUTeNbHAS TpsIMasi aipecalis - UCIOJIb3yeTCsl B KOMaHAax Mepeiayu ynpasieHus. B
MaIIMHHON KOMaH/Ie COJICPKUTCS CMEIEHNEe, KOTOpOe MPUOABIISIETCS K 3HAUCHHIO yKa3aTels
koMaH/ IP. To ecTh yka3bIBaeTcs He caM aJipec Mepexo/ia, a Ha CKOJIbKO 0alTOB BIepEn Uiu
Ha3aJ HaJlo mepenTu. metka:

loop metka

VY Takoro pexxuma aapecanyu JiBa NpeuMyiiecTsa. Bo-nepBbix, MalllnHHAs KOMaH/1a CTAHOBUTCS
KOpodYe, TaKk OHa COJIEPKUT He IMOJIHBIM aJpec, a TOIbKO cMellleHue. Bo-BTOpBIX, TakoW KO/ He
3aBUCHT OT aJipeca, 10 KOTOPOMY OH pa3MeNlaeTcsl B ITAMSITH.

- PeructpoBas aapecanus - Onepan HaXOAUTCS B PETUCTDE.

add ax,bx

- Ilpsimas ampecanuss B maMsiTH — OMNEPaH/Ibl PACIONaraloTCs B ONEPATHBHOW MaMSTH IO
WU3BECTHOMY Ha dTare acceMOIMpoBaHUs ajupecy. Takoi aapec 0ObIYHO 3aaETCS ¢ TIOMOIIBIO
CHMBOJIMYECKOTO UMEHH: «METKH.

MOV  AX, (x)
ADD AX, (y)
3aganue

Breruncnure 3naueHue mMHorowieHa 2x°4 - 3x72 + x - 5 B Touke X = 7 (3a4aHO B CETMEHTE
naHHBIX). UeTBEpTas CTEMEeHb X MOJKHA BBIYUCIATHCS C TMOMOIIBIO BO3BEACHUS B KBajpar
BTOPOM.
Breruncnure 3nauenue Boipakenus 3x"4 / 8 - x*3\% 5 + x - 1 B Toukax x = 3, 6, 9 (B nukie
LOOP).

K cnaue 1adopaTopHoii npegocTaBasOTCA: BBIIIOJIHEHHOE 3a1aHUE.
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IIpakTnueckas padora Ne 16 Hanucanue nporpamMm Ha si3bike AccemMoJjiep Ha

HCITIOJIb30BAHHEC JIOTHYECCKHUX onepaum”a.

Heab padotbi: [lonyuenue npakmuyeckux HAgbIKO8 pabomul ¢ 102U4eCKUMU

onepayuimu.

MCTOI{H‘IGCKI/IG YKRa3zaHus

Hosicusaromas uagopmanus
Pa3y4ynTh KOMaH/IbI JIOTHUECKUX OTICPALIHIA:
AND - Jlornueckoe 1
and ax,bx
andcl,11111110b ;O6nynenne mianmero 6ura CL
and d1,00001111b ;O6nynenwue crapiieit Terpaast DL
OR - Jlornueckoe UJIN
or al,dl
or bl,10000000b  ;¥YcraHoBHUTEH 3HAKOBEIN OMT BL
or c1,00100101b  ;BxmrounTts 6uthI 0,2,5 CL
NOT - Jlornueckoe HE

not byte[bx]
XOR - Jlornueckoe uckirouaroniee 1JIN
xor si,di ;SI=SI~DI
xor al,11110000b ;MuBepcus crapmieid TeTpaasl AL
xor bp,8000h ;IHBepcus 3HakoBoro oura BP
3adaHue

OO0bsiBUTE IEPEMEHHYIO X KaK JIBOWHOE CIIOBO C KaKMM-TO 3HaueHueM. MuBeprupyiite 7-id, 15-i
u 31-it our. OOHynuTe MiaammMii 6alT nepemeHHoi. [lpucBoiiTe eMHUYHOE 3HAUYEHUE OUTaM
11-14 u 28-30. Pe3ynbTaT cCOXpaHUTE B IMEPEMEHHOH y (€CTECTBEHHO, OHA TOXKE JOJKHA OBbITH

00BsIBIICHA KaK IBOMHOE CII0OBO). UHBEpTHPYIITE 3HAUEHHUE X.

K cnaue 1abopaTropHoii npegocTaBasOTCs: BbIIOIHEHHOE 3a1aHUE.
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IMPAKTUYECKAS PABOTA Ne 17 Hanucanue nporpaMm Ha si3biKe
AcceMOJiep HA MCII0JIb30BAHHE MEPEXO0I0B.

Hean padorel: [lonyuenue npakmuueckux HA8bIKO8 pabomvl ¢ Nepexo0amu.

MeTozmquKne YKRa3zaHus

[osicusiromas uHgopmanus

- JMP - xomana 6€3ycii0oBHOTO TIepexo/a.

jmp metka  ;Ilepexon Ha MeTKy

jmp bx ;Ilepexon mo aapecy B BX

jmp word[bx] ;Ilepexox mo aapecy, coaepskaiieMycs B maMstu 1o aapecy B BX
- YcoBHBIE TEpexobl

Komannga Ilepexon, ecan YciaoBue nepexoaa
JZ/JE HYJIb WJIA PAaBHO ZF=1
INZ/JNE HE HYJIb U HE PABHO ZF=0

JC/INAE/IB ectb nepenoyiHeHue/He Boilie U He paBHO/HUKe CF=1
JNC/JAE/INB Het nepenosiHeHus/BoIire uiu papHo/He Hike CF=0

JP YHUCJIO €AUHUYHBIX OUT 4ETHOE PF=1

JNP YHUCIIO €AUHUYHBIX OUT HEUYETHOE PF=0

JS 3HaK paBeH 1 SF=1

JNS 3HaK paseH 0 SF=0

JO €CTb MEePENOJIHECHUE OF=1

JNO HET MEePEnoJIHECHUS OF=0

JA/INBE BbIILIE/HE HUKE U HE PABHO CF=0u ZF=0
JNA/IBE HE BBIIIE/HUKE WIN PABHO CF=1 nmu ZF=1
JG/INLE OosblIe/HE MEHbIIE U HE PaBHO ZF=0 u SF=OF
JGE/INL OosbllIe UM PAaBHO/HE MEHBIIIE SF=0OF
JL/INGE MeHbIIIe/He 0OJbIIe U HE PaBHO SF£OF
JLE/ING MEHBIIIe WU paBHO/HE OOJIbIIIe ZF=1 unu SF#OF
ICXZ conepxkuMoe CX paBHO HYIIO CX=0
3ananue

Hanumure nporpammy Uil CpaBHCHUSA JABYX MEPEMCHHBIX CO 3HAKOM d U b. B 3aBUCHMOCTH OT

pe3yabTaTOB CpaBHEHUS BRIBEIUTE «a < by, «a > b» unu «a = by.

K cnaue 1adboparopHoii npegocTaBasoTCsa: BBIIIOIHEHHOE 3a/1aHUE.
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