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IIpencenareib:

Pazpabotuuk: [Toaropuos C.B., npenoaaBatens CKTuC

Meronuyeckue pPEeKOMEHIAlMU IO TMPOBEACHUIO MPAKTUYECKHX pPabOT pPEeKOMEHAYITCA IS
WCIIOJIH30BaHUS MPU U3y4YeHUU pazfena Apxutekrypa IBM u BeruncauTenbHbIX cucteM. HaGop
npeyiaraeMbIX 3aJaHUi OXBaThIBAET OCHOBHBIE TPUEMBI paOOTHI C OCHOBHBIMU MPHIIOKEHUSIMU
HEOOXOAUMBIMH TpU TpodeccrHoHanbHON aesTtenbHOocTH. Kakmas mpakTthueckas paborta
OpHEHTUPOBaHA Ha pEeIIeHHe KOHKPETHOH 3aauu. B Hawane kaxxaoil paboThl ompenensercs ee
1eNb. 3aTeM JaeTcs 3a/laHue U ONUCBIBAETCS MOCIIEA0BATEILHOCTD €0 BBIMOIHEHMUS.

Pexkomennayercst crymentam crenuansHocti 09.02.01 KomIbroTepHble CUCTEMBI U
KOMIIJIIEKCHI.



Ne Conepxxanne Koa- | Komnmerenuuu | cTp
BO
4aC0B
1 Pemienue 3amgad Ha ucnosib30BaHue 3akoHa Mypa. 2 OK 1. OK 9. 5
2 Pemienue 3aigad Ha ucnosib30BaHue 3akoHa Mypa. 2 OK 2. OK 3. 6
3 Pemenne 3amad ¢ HCIOIb30BaHUEM KOJAa XOMMHUHTA. 2 OK 7. OK 8. 7
[Ton6op onTUMaIbHON KOH(PUTYpAIMH IS PEILICHUS
pPa3IMYHBIX 3a7a4 10 UCIIOIb30BAHMIO HH(POPMAIIMOHHBIX
CHCTEM.
4 | Pemenue 3a1a4 ¢ MCIOAL30BaHUEM KOZa XOMMMHTIA. 2 OK 5,0K 6 8
[Ton6op onTuManbHON KOHMUTYpAITUH JJISI PEILICHUS
Pa3IMYHBIX 33/1a4 10 UCIIOJIb30BAaHUIO HH(OPMAIIMOHHBIX
CHCTEM.
5 Pentenue 3amad mo treMe «JIormueckue cXxeMbl». 2 OK 1. OK 2... I[IK 9
1.2.TIK 1.3
6 | Pemenne 3amau mo teme «Jlornueckue cxeMbl». 2 OK 3.0K 6 10
IIK 1.1
7 Pemenune 3anau no teme «Pacuer mpomyckHOM cnmocoOHOCTH 2 OK 8..0K 7 11
KaHAaJIOBY. IIK 1.4.
8 | Pemenue 3anau no teme «Pacder npomyckHoil cnocoOHOCTH 2 OK9..1IK 1.5. 12
KaHaJIOB».
O | CozpanMe cxeMbpl aBTOMaTra Ui  IPOTHO3MPOBAHHMSA 2 OK1.0OK2..IIK | 13
BETBJICHUIA. 1.2.TIK 1.3
10 | Coznanue cxeMbl aBTOMara Uil  [POTHO3MPOBAHUS 2 OK 3.0K6 17
BETBJICHHUH. K 1.1
11 | Pemenwne 3amaun «Xanoiickas OamrHsy Ha accembiiepe. 2 OK 1. OK 2. 18
12 | Pemenne 3amaun «XaHoickast OamrHsy Ha accembiiepe. 2 OK5.0K7.0K | 20
9.
13 | Pemienne 3amad Ha omnpeAeseHUWE pa3Mepa CTPaHHUI] 2 OK 1. OK 9. 24
BUPTYaJIbHOT'O MPOCTPAHCTBA
14 | Pemienne 3amad Ha oOmNpeAelieHUWE pa3Mmepa CTPaHUL 2 OK 2. OK 3. 25
BUPTYJILHOTO MPOCTPAHCTBA
15 | Pemenue 3amau Ha pa3pabOTKy METOJ0B CHHXPOHHU3ALUU C 2 OK 7. OK 8. 26
UCIIONIb30BaHUEM ceMa(opoB
16 | Pemenue 3agau Ha pa3pabOTKy METOJOB CHHXPOHHU3AIUH C 2 OK 5,0K 6 31
HCIIOJIh30BaHUEM ceMa(opoB
17 | Hamucanme mporpamm Ha  si3pike  AccemOmep ¢ 2 OK 1. OK 3. 33

UCIIOJIb30BaHUEM IPSIMOM aJIpecarii.




18 | Hanmcanme mporpamm Ha  si3bike  Accembuep ¢ 2 OK 2. OK3 34
MCIIOJIb30BaHNEM KOCBEHHOM ajjpecariul.

19 | Hanmcanme mnporpamm Ha  s3blke  AccemOiep Ha 2 OK 1. OK 3. 36
UCTIOJIb30BAaHUE JIOTHYECKUX OTMEPALIU.

20 | Hanucanme mporpaMmm Ha s3bike  AccemOiep Ha 2 OK 2. OK3 37
HCIIOJIb30BaHUE CTEKA.

21 | Hammcanme mnporpamm Ha  s3bike  AccemOiep Ha 2 OK 1. OK 3. 38
HCIIOJIb30BAHUE TTEPEXOJIOB.

22 | Hammcanme mnporpamm Ha  s3bike  AccemOiep Ha 2 OK 2. OK3 39
UCTIOJIb30BAHUE IIUKJIIOB.

23 | Hammcanme mnporpamm Ha  s3bike  AcceMmOiep  Ha 2 OK 1. OK 3. 40
WCTIOJIb30BAHUE CJIBUTOB.

24 | Hanucanue mporpamm Ha  s3plke  AccemOnep Ha 2 OK 2. OK3 42
UCTIOJIb30BaHue ()1aros.

25 | Hanucanue mporpamm Ha  s3pike  AccemOiep Ha 2 OK 1. OK 3. 43
MCIOJIb30BaHNE KOMaH I pabOoThI C OUTaMH.
HUTOI'O 50




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

]_IeJ'IBZ HOJZy’{LH%b npe()cmaeﬂeﬂue O MEXHON02UYECKUX U IKOHOMUUECKUX aCneKmax pa3eumusl
KOMNnbioOmepHblX MexXHOI02Ul.

MeToanuyeckue yKazaHust

3amanue

1. I3yuuTh acniekThl 3aKOHa pa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui I'opaona Mypa.

2. PaccuuTath CTOUMOCTh COBPEMEHHBIX KOMIIBIOTEPOB IIPU COXPAaHEHUH KOH(DUTYpaLuu
yepes 20 ser.

3. Paccuntarh CTOMMOCTb COBPEMEHHBIX CMapT(HOHOB MPU COXPAHEHUH KOH(UTYpaLH
yepes 30 Jer.

K cnaye npeacraBiasiroTcsi: 5KOHOMUYECKHUE MPOTHO3bI CTOMMOCTH KOMITBIOTEPOB U
cmaptdonoB uepes 20 u 30 jeT npu coxpaHeHUN KOHPUTypaIuu.



IIpakTuyeckasi padbora Ne 2 Pemnenue 3a1a4 Ha HCNOJIb30BaHUe 3aKkoHa Mypa.

L[CJII): HOHy‘—II/ITb nNpeaACTABJICHUC O TCXHOJIOTUYCCKUX U 9KOHOMHUYCCKHUX ACIICKTAX
Pa3BUTHA KOMIIbIOTCPHBIX TEXHOJIOTHH.

MCTOI{H‘IeCKHe YRa3danust

3aganue

1. M3yunTts acniekTsl 3akoHa Hatana Mupsonza.

2. Paccuurtarh 00bEM OlepaTUBHOM MaMsATH AOCTYIHBIN yepe3 15 ner, ecnu Ha
cerojias nocrymnHo 128 I'0.

3. Paccunrtarh 00bE€M IUCKOBOW MaMSITH, HEOOXOAUMBIH MO ONEPALUOHHYIO
cucremy yepes 20 Jiet, ecnu Ha ceroaHs Heooxoaumo 4 1°0.

K cnaye npeacraBasioresi: 1. mporio3 o0b€Ma onepaTUBHON MAMSTH TOCTYITHBIN
yepes 15 ner.

2. porHO3 00bEMA TUCKOBOU MaMSITH, HEOOXOAUMBI MO/ ONEPAMOHHYIO
cucremy uepes 20 jer



IIpakTyeckas padora Ne 3 Pemenne 3aga4 ¢ ucnosab3oBanneM koaa Xammunra. Ilondop
ONTUMAJILHOW KOH(HUrypanum JJsi pelleHUus] Pa3IUYHBIX 32424 0 HCIOJb30BAHHMIO
HH(OPMALMOHHBIX CHCTEM.

Lens: [Tonyuuts npeacraBiaeHue o Kkojae XsmMmuHra. Otpadorarh UCIpaBlieHUE OLIHOOK ¢

IIOMOIIIBIO KOAA X>MMHUHTA.

MeToanuyecKue YKazaHus

3aganue

1. U3yuuts cnegyromue koabl: Cucremaruueckue, CaMOKOHTPOJIUPYIOIIUECS,
CamMokoppekTupyromuecs, X3MMUHTa.
2. OcBOUTH AITOPUTMBI KOJAUPOBAHUS U JIEKOJAUPOBAHUS 110 XOMMHUHTY.

K cnaue npeacraBiasiloTcsi: Ta0IUIIBI KOAUPOBAHUS U JEKOAUPOBAHUS 110 XOMMHUHTY.



IIpakTudyeckasi padora Ne 4 Pemenwe 3aaa4 ¢ HMCHOJb30BAHHEM KOJAA
Xavmmunra. Iloadop onTuMaibHON KOHPUIypAIUM IJIsl PelIeHUs1 Pa3JIHYHbIX
3aJa4 M0 MCIO0JIb30BAHUI0 HHPOPMANMOHHBIX CHCTEM.

Hens: Ilonyyums npedcmasnenue o kooe Xammunea. Ompabomams ucnpaesieHue
ouuUOOK ¢ NOMOUbIO K0O0a XoMMuH2a.

MeTOIlH‘IeCKI/Ie YKRa3zaHnus

3aganue

1. BrericHuTth, 00JamaeT M KOJ K , 3aJJaHHBI HAOOPOM KOJIOBBIX CIIOB,

K = {a, ab, cab, baac }

B3aMMHO-OAHO3HAYHBIM.

2}

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

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

OJHO3HAYHO ACKOAUPYCMBIM:

3. BpIOpaTh MAaKCHMAIbHOE [0 WYHCIY DJIEMEHTOB IMOAMHOKECTBO ¥
mHoxkecTBa ¥ ¢ yCIIOBHEM, 4TO IBOMYHBIC PA3OKCHNS HAMMEHBIICH [UTHHbI
quCenl u3 M npexcrapmsior co0oii npeQUKCHBIN

M= {15.6,7.1213,17)

KO
4. Jlns xoma K maiitm  coBO MHUHMMANBHON — JUTHHBL JIEeKOaupyeMoe
HEOIHO3HAYHO:

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

K canaue NMPpEACTABJIAKTCH: PCIICHUSA 3a1a4.



IIpakTuyeckasi padbora Ne 5 Pemnenue 3axa4q nmo reme «Jlormueckme cxembD).

Lenb: Ocsoums pabomy ¢ 102uteckumu cxemamu

MeTOIlquCKI/Ie YKRa3daHnus

3aganue

1. IlpoBecTn CHHTE3 CXEMBI, CUTHAIU3UPYIOUIEH O MEPENOIHEHUH PaA3PSAIHOU
cetku OBM.

2. [IpoBecTu cuHTE3 CXEMbI POPMUPOBAHUS KOHTPOIBHOTO pa3psia sl CUCTEMBI
KOHTPOJISl HA YETHOCT.

K cnave mpeacraBisiioTcesi: 1. cxema, CHUTHAIM3UPYIOMAs O TEPETOTHEHUH

paspsagHou cetku OBM.
2. cxeMa (opMHpPOBaHUS KOHTPOJIBHOTO pa3psija I CUCTEMbl KOHTPOJS Ha

YCTHOCTB.



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

Lenb: Ocsoumsv pabomy c n02uveckumu cxemamu

MeTtoanyeckue yKazaHus

3aganune

1. . [IpoBecTH aHaIU3 KOMOMHAIIMOHHON CXEMBbI, IPEICTABICHHON HA PUCYHKE.

—L&

&

K cnaye nmpeacraBasiroresi: 1. aHamn3 CXeMbl.



IIpakTuyeckasi pabora Ne 7 Pemenne 3amaq mo reme «Pacyer mpomyckHoOu
CIOCOOHOCTH KAHAJIOBY.

Lenb: Ocgoums pabomy ¢ pacuemom nponycKHOU cCnOCOOHOCMU KAHATI08

MeTOIll/I‘leCKI/Ie YKazaHus

Mosicusiromas uHpopmaums
OOmen nH(popManme TPOU3BOIUTCS 110 KaHAIaM Mepenadr HHPOpPMAaIIHH.
Kananpl neperaun nHGopManuu MOTYT UCITOIB30BaTh pa3InyHbIe (PU3HMUCCKUE TPUHITUIBL. Tak,
IPH HETOCPEICTBEHHOM OOINeHUU JroAci wHopMmamus mnepeaaércs ¢ MOMOIIBI0 3BYKOBBIX
BOJIH, & TNpPH pas3roBope mo TeinehoHy — C TOMOIIBI0 DIJIEKTPUUYCCKUX CHUTHAJIOB, KOTOPHIC
pacIpoCTPaHsIOTCS MO JTUHUSAM CBSI3U.
Kanaa cBsI3M — TEXHHUYECKHUE CPEJICTBA, MO3BOJIAIONIME OCYIIECTBIIATH Mepeaavyy AaHHBIX Ha
pacCTOSTHUMU.
KomneioTepsl Moryr oOMeHuBaTbcs HWHGOpMalMeld C HCIOJb30BAHMEM KAaHAJOB CBSI3U
Pa3TUYHON (PU3NICCKOM MPUPOJIBI: KaOCIBHBIX, ONTOBOJIOKOHHBIX, PAINOKAHAIOB U JIp.
Ckopocthb mepegayd uHPopManuu (CKOPOCTh HWH(DOPMAIMOHHOTO ITOTOKA) — KOJIHYECTBO
uH(popmaIuu, nepeaaBacMoe 3a €AMHUILY BPEMEHH.
OO6mas cxema mnepenayr WHGOPMAIMKM BKJIIOYAET B ceOs OTNpaBuUTENs WH(OpMaIuy, KaHal
nepenayn nHGOpMAaIMK U TIoTydaTelss HH)OPMAIIHH.
OCHOBHOW XapakTEepHUCTUKON KaHAJOB MepeAayd HHQOpMAIMK SBISETCS HUX HPONYCKHAA
CROCOOHOCHD.
[IponyckHasi cnoco0HOCTh KaHAJA — MaKCHMallbHash CKOpPOCTh MepeAadd HH(popMaluu 1o
KaHaIy CBSI3M B €IMHUILY BPEMEHH.
[IpomyckHast cmocoOHOCTh KaHalla paBHAa KOJIMYECTBY HH(OpManuu, KOTOPOE MOKET
nepeaaBaThCs 10 HEMY B €IMHUILY BPEMEHH.
O6bem nepenanHoit nHGopmanuu V Beraucisercs mo Ggopmyse:

V=gt

I7ie ¢ — NPOIYCKHAs CIIOCOOHOCTh KaHasa (B OMTax B CEKYHAY WJIN MOJOOHBIX €IMHMIAX), & I—
BpeMsI TiepeIaym.

OOBIUHO TIPOITyCKHAsE CIIOCOOHOCTh M3MepsieTcs B OuTax B ceKyHAy (OUT/C) M KpaTHBIX
enunuiax Kout/c u Mout/c.

OnHako MHOTJa B KauecTBE €JUHMIIBI MCIIONb3yeTcss OalT B cekyHAy (OalT/C) U KpaTHble eMy
enuuuiel Koaiit/c m MoOaiit/c.

CooTHOlIeHNsT MeX/ly eIMHHUIIAMU TPOIYCKHON CIOCOOHOCTH KaHajia repenayd MHGopMauu
TaKHe JKe, KaK MEXTy eIUHUIIaAMU H3MEPEHHsI KOJIMYecTBa MHPOPMAIUH:

1 Gaiit/c = 23 6ut/c = 8 OuT/C; 1 Kout/c = 210 6ut/c = 1024 6ut/c;
1 Mo6wut/c =210 Kout/c = 1024 Kout/c; 1 I'6ut/c = 210 Mowut/c = 1024 Mbut/c.
3ananue

CKoIbKO CeKyHJ ToTpedyeTcst MoAeMy, TepearoleMy cooOIeHus: co ckopocThio 288006uT/c,
yTo0bI Iepenath 100 ctpanuiy Tekcra B 30 cTpok 1o 60 CUMBOJIOB KaX1asl, MPU YCIOBUH, YTO
KKl CUMBOI Koaupyetcs 1 Gafitom?

K cnaue 1adoparopHoii npeaocTaBiasiloTcs: BbIIOJIHEHHOE 3a/1aHUE.
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IIpakTuyeckasi padora Ne 8. Pemenue 3a1au nmo teme «Pacuer mpomycKHOM
CIOCOOHOCTH KAHAJIOBY.

Lens: Ocsoums pabomy ¢ pacuemom nponycKHOU CnOCOOHOCMU KAHATI08

MeToanyeckue yKazaHus

3aganue
VYerpoiictBo A nepenaetr uHbopmanuio ycrpoiictBy C yepe3 ycrpoiictBo B B
paMKax CJIEAYIOIIHNX MMPaBUIIL:

1. Uadopmarnus nepenaeTcs MaKeTamMmu o 200 OaiT.
2. YcrpoiictBo B MOokeT 0JHOBpeMEHHO MPUHUMATh HH(POPMALIUIO OT YCTPOHCTBA
A U nmepenaBaTh paHee TMOJy4YeHHYH uH@opmamuio  ycrpoiicty C.
3. YerporictBo B MoOxkeT mepenaBaTh O4epenHOW MHakeT yCTpouMcTBY C TONBKO
IIOCJE TOrO, KAaK TIOJIHOCTBIO IIOJYYUT OTOT MAaKEeT OT YCTpoucTBa A.
4. YcerpoiictBo B o0iajaer HeorpaHWYeHHBIM 1O 00beMy Oydepom, B KOTOpOM
MOXET XPaHHUTh IIOJYyYEHHBIE OT YCTpOMCTBA A, HO €Hl€ HE IEepEIaHHbIC
ycTporcTtBy C makeTsl.

[IpomyckHasi cnocoOHOCTh KaHana Mexxay A u B — 100 GaiiT B cexyHy.
[IpomyckHas cnoco6HOCTh KaHana Mexxay B u C — 50 6aiiT B cexyHy.

bo110 oTnipaBiieHo Tpu nmakera HHGOPMAIIHH.
Uepes ckonbko cexkyHa C 3aKOHYUT NpueM Bceil nHdopmanuu oT A?

K caaue 1abopaTopHoii npexocTaBsalOTCs: BrINnoMHEHHOE 3a0aHKE.
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IIpakTnyeckass padora Ne 9. Co3manme cxeMbl aBTOMATa /Jisi NPOTHO3MPOBAHUA
BETBJICHUI.

HGHBZ Oceoums cozoanue cxemvl agmomama OJis NnpoOcHO3UpoO6aHUsl 6emeJIeHUlL

MeToanuyeckue ykazaHust

Hosicusiromast nHpopmauus
CoBpeMEHHbIE KOMIBIOTEPHI B 3HAUUTEIIBHOW CTENEHU KOHBeWepu3znpoBaHbl. KoHBelepusanus
naydiie paboTaer ¢ JUHEHHBIM KOJOM, TOITOMY OJOK BBIOOPKHM KOMAaHI MOXKET TMPOCTO
CUMTBIBATh TOCIEIOBATEIbHBIC CIOBA M3 IMAaMITH M OTIPABIATH UX B OJIOK JIEKOIWPOBAHUS
3apaHee, emie 10 TOro, Kak OHU MOHAI00STCS.
EnuncTBeHHass mpoOsiema COCTOMT B TOM, YTO 3Ta MOJENbh COBEPIICHHO HEpPEaMCTUYHA.
[Iporpammbl BOBCE HE ABISIOTCS JIMHEWHBIMM KOJaMU. B HHX MOJHO KOMaH]I NEPEXOJOB.
PaccmoTpum npocthie komaHael uctuHra 4.4. Ilepemennas i cpaBHuBaercs ¢ 0 (BEposATHO, Ha
MPaKTUKE ATO CaMOE€ PACIPOCTPAHEHHOE CpaBHEHHE). B 3aBUCMMOCTH OT pe3yibTara JIpyroi
MEPEMEHHOM, K, IPUCBAUBAETCS OJHO U3 JIBYX BO3MOXKHBIX 3HAUCHUM.
Jluctunr 4.4. @parMeHT NporpamMmsl
if(i-O)
k=1;
el se k=2;

Bo3MoHBIN BapuaHT TpaHCIALUM Ha s3bIK accemOnepa mokasaH B juctunre 4.5. Ilepas
KOMaH/Jia CpaBHMUBAET MEPEMEHHYIO 1 ¢ HyneM. BTopas cosepaeT nepexos k npemioxenuto El
se, ecnu 1 He paBHO 0. TpeThst KOMaHIa MpHCBaWBaeT 3Ha4deHHWE | mepeMeHHOW K. YerBepras
KOMaH/1a BBIIOJHAET MEPEX0]] K CIEAYIOIEMY ONepaTopy nporpammsl. KoMnwiATop nomMecTu
taMm MeTKy Next. [IsaTas koMaHa npucBauBaeT 3Ha4eHUE 2 IEPEMEHHOH K.

Jluctunr 4.5. [IporpamMma u3 nuctunra 4.4 rnocie TpaHCISIUHN HA A3BIK acceMOiiepa

CMP i.0 ;cpaBHenueic 0

BNE Else ; nepexon k Else, eciu oHu He paBHBI
Then: MOV k, 1 : mpucBauBanue 3HaueHus | mepeMeHHOM K

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

Mp&1 BuAMM, YTO JIB€ W3 MATH KOMAaH]I SIBJIAIOTCS KOMaHAaMH repexonaa. boiee Toro, ogHa u3
Hux, BNE, - 370 koMaHaa yCIOBHOTO mnepexoaa (Mepexoid, KOTOPhIH OCYIIECTBISETCS TOTAa U
TOJIBKO TOTJa, KOT/Ia BBITIOJIHSIETCS OMPEEICHHOE YCIOBHE, B TAHHOM CITydae - 9TO PaBEHCTBO
JBYX orepaHaoB npenpiaymeid koMauasl CMP). CaMblii [IHHHBIN JIMHEHHBINA KOJ] COCTOUT 3]1€Ch
U3 JIBYX KOMaH]I, TO3TOMY OY€Hb TPYIHO OPTaHU30BaTh BEHICOKOCKOPOCTHOM KOHBEHED.

Ha mepBbIif B3rIsi1 MOXKET MOKAa3aThCs, YTO OE3YyCIOBHBIE MEpeXo/ibl, Hampumep, komanaa BR
Next B muctunre 4.5, HE BIEKYT 3a cO00M HUKaKUX mpobaemM. BooOiie roBops, B JTaHHOM cliydae
HET HUKAKOW JIBYCMBICJICHHOCTH B TOM, Ky/Ja Aanbiine uaTu. [louemy sxe 610K BBIOOPKH KOMAaH]T
HE MOKET IIPOCTO MPOAOHKATh CUNTHIBATH KOMAH/IBI C IIEJIEBOTO ajpeca (TO €CTh ¢ TOTO MeCTa,
KyZla OCYHIECTBIIIETCS IEPEX0N)?

CroXHOCTh ~ OOBSCHSETCS caMOW MpUpPONOM  KOHBedepa. B  3HauWTenbHONW  4acTu
KOHBEHEpU3UPOBAaHHBIX MAIlIMH CHAuaja BBIMOJHAETCS KOMaH/a, CIEAYIoas MOCie KOMaH/bl
0E3yCIIOBHOTO TEpexo/ia, XOTsS IO JIOTHKE Bemel Tak ObITh He AomkHO. [losummsi mocrme
nepexo/ia Ha3bIBaeTcst c1oToM oTcpouku (delay slot).
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C yCIOBHBIMH TEpPEXOJIaMH JIeI0 OOCTOUT ellle XyKe. Bo-TepBbIX, OHH TOXKE COJEPXKAT CIOTHI
OTCPOYKH, BO-BTOPBIX, OJIOK BBIOOPKHM KOMaHJ y3HAeT, OTKyJa HYXHO CUUTBHIBATH KOMaHNY,
ropa3no mo3xke. IlepBble KOHBEHEpU3MPOBAaHHBIE MAIIMHBI TPOCTO MPOCTAWBAIH, TIOKa
BBISICHSUIOCH, HY)KHO COBEpIIATh Tepexona win HeT. [IpocToil mo Tpu WM YeThipe IUKIa Mpu
Ka)KIOM YCIIOBHOM Iepexojie, ocodenHo ecnu 20 % komaH[ SBISIOTCS KOMaHIaMH YCIOBHOTO
nepexo/1a, 3HAYUTEITLHO CHUKAET MTPOU3BOTUTEIIEHOCTD.

[TosTOMYy OOJBIIMHCTBO MAIIUH MPOTHO3UPYIOT, OyJIET BBITOJIHEH BCTPETHBIIUICS YCIOBHBIN
nepexol Wi Her. JlJis 3Toro, HarmpuMep, MOKHO TPEIOoaraTh, 4YT0 BCE YCIOBHBIC MEPEXOIbI
Ha3a/1 OyIyT BBIMOIHATHCS, a BCE YCIIOBHBIE TIEpEXObl Briepea HeT. UTo KacaeTcs mepBod 4acTu
MPEIOJIOKEHUS, TO KOMaHJbl Tepexoja HazaJ OOBIYHO TOMEMIAOTCS B KOHIE IUKIIOB, a
OOJIBITMHCTBO IMKJIOB BBIMOJHSIOTCS MHOTOKPATHO, MO3TOMY TPEAINOJIOKEHUE O MEpPexoie K
HavaJy [MKJIA Yalie BCero OyaeT MpaBHIbHBIM.

Co BTOpOW YacThlO MPEAIOJIOKEHHSI JIeJI0 OOCTOUT CiiokHee. HekoTopwie mepexojbl BIepen
OCYIIECTBIISIOTCSA B Cllydae OOHApyXCHHsI OIIMOKM B mporpamme (Hampumep, HEBO3MOKHOCTH
OTKphITHs (aiina). OmUOKH CIy4arTCs PEIKO, MOATOMY B OOJBIIMHCTBE CIydaeB MOTO0OHBIC
MIEPEX0JIbl HE IPOUCXOAT. ECTECTBEHHO, CYIIECTBYET MHOYKECTBO TIEPEX0JI0B BIIEPEl, HUKAK HE
CBSI3aHHBIX C OIIMOKAMHM, TOITOMY MPOIIEHT yCIexa 371eCh He TaK BBICOK, KaK B Cllydae Imepexojia
Ha3aa. OHAKO 3TO BCe JKe JTydIlle, YeM HHYETO.

Ecnu nepexos criporHo3upoBaH MpaBHIBLHO, TO HUYETO OCOOCHHOTO JieNiaTh He HyXHO. [Ipocto
MPOJIOJDKACTCS BBIOJIHEHHWE TporpamMmbl. [IpobGiema BO3HMKAeT TOrAa, KOTJa TEpexon
CIPOTHO3MPOBAH HENPABWIBHO. BBIYHCINTE, KyJa HY)XHO NEPEHTH, M MEPEUTH MMEHHO TyJa
HecokHO. CaMoe CIIOKHOE - OTMEHUTH YK€ BBITIOJTHEHHBIC KOMaH/Ibl, KOTOPBIC HE HY>KHO OBLIO
BBIMOJIHSATS.

I[I/IHaMI/ILIeCKoe IMIPOrHO3UPOBAHUC BETBJICHUU

SIcHO, YTO TOYHBIE MPOTHO3bI OYEHBb IIEHHBI, MOCKOJBKY MO3BOJISIOT MPOILIECCOpY padoTaTh ¢
MOJTHOM CKOpocThi0. ONMH M3 TOAXOMOB - XPaHUTH (B OCOOOM YCTPOHCTBE) CHEIHATBHYIO
Ta0NHILy, B KOTOPYIO IIEHTPAIBHBIN MPOIeccCOp OYyIEeT 3aluChiBaTh YCIOBHBIE MEPEXO/IbI, KOT/Ia
OHH BCTpeTsaTcs. Eciu yclnoBHBIN mepexos BCTPETUTCS CHOBA, €ro MOXKHO OyneT HallTH B 3TOM
tabnuue. Ilpocreiias Bepcus TakoM cXeMbl Moka3aHa Ha puc. 4.28, a. B naHHoMm ciydae
TabNIMIa COJAEPXKUT MO OJHOU sUeiKe U KakaoM KOMaHIbl YCIOBHOTO mepexona. B sueiike
HaxXOJUTCA aJpec KOMaHJIbI IMEepexo/a, a TakKe OUT, KOTOPBIM YKa3blBa€T, MPOU3OIIET JIU
nepexo/i, Korjaa 3Ta KOMaHJa BCTpeTuiIach B mociaeaHuid pa3. IIporuos 3akmrodaercs B BEIOOpE
TOTO K€ IyTH, 10 KOTOPOMY IIporpamma Toluia B IPEABIAYIIUNA pa3 MPH BHIMOTHEHUNA KOMaH/IbI
nepexojia. Ecnu mporuo3 oka3piBaeTcs HEMPABUIbHBIM, OUT B TaOJIHIIE MEHSETCS.

EuT B
AOCTORBEHOCTA JOETORBHOCEM
But Byt
nepEXOns NPOrHOINORENKEA
Agpe! Anpeci ne pesoaa
Tar nepexona Cnor ¢ Ternepexaga s

e

Crar.

;3

Semwhad
O he @

LOCTGEBRHOCTIA =5

NPOHOGUPIBEHMR
nepaxopa
Crer

Anpec!
Ter nepexcaa 1 Lieneson anpac

R LS E:
T

1]

B {'ﬂ"*;"”

O B ®

Puc. 4.28. Tabnuia TMHAMUKN BETBICHUH ¢ OJTHOPa3psIHBIM yKa3aTelneM rnepexoa (a); radbnuua
JTUHAMHUKHU BETBJICHHH C 2-pa3psiAHBIM yKa3areseM rnepexosa (0); COOTBETCTBHE MEXKIY aApecoM
KOMaH/Ibl IIEPEeX0/1a U LEJIEBbIM aIpecoM (B)
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CyiecTByeT HECKOJbKO BAapHMAHTOB OpPraHM3ALMU JaHHOM TaOuuipbl. DakTUYECKH OHU
MIOJIHOCTBIO AHAJIOIMYHBl BapHaHTaM OpraHu3alluy K3mI-namsaTh. Paccmorpum mammHy ¢ 32-
paspAIHBIMH KOMaH/aMH, KOTOPBIE PAcCIOIOKEHbl TakKMM 0O0pa3oM, 4TO JBa MIAJIINX OHUTa
Kaxaoro azapeca mamstu paBHbl 00. Tabmuma comepkut 25 sgeek (cTpok). M3 xomaHmbl
nepexoaa MOKHO U3BJIeUb 11 + 2 MIIaAIMX OMTa U OCYILIECTBUTh CABUI BIPABO HA JBa Outa. 91O
IT-pa3psAHOE YMCIO MOKHO MCIOIh30BATh B KAUECTBE MHICKCA B Ta0IHIIe, MPOBEPSs, COBMAACT
JM ajipec, COXpaHEHHBIN TaM, ¢ ajpecoM nepexoja. Kak u B ciaydae ¢ K3II-NaMAThIO, 3/1€Ch HET
HEOOXOJMMOCTH COXPAaHATh N + 2 MIAAMMX OWUTa, MOITOMY MX MOXHO ONYCTHTH (TO €CTh
COXpaHAIOTCS TOJBKO CTapliuMe ajpecHsle OuThl - Ter). Ecinm angpeca coBnamu, OUT
IIPOrHO3MPOBAHUS HCIIONIB3YETCs JUIsl NMPOTHO3UPOBaHUA mepexona. Eciu Ter HenpaBUIIbHBIN
WIA DJIEMEHT HEJCWCTBUTENEH, 3HAa4MT, MMEET MEcTO INpoMax. B 3ToM ciydae MOXHO
NPUMEHSATH MTPABUIIO NIEpEX0/1a BIepea/Ha3al.

Ecnu Tabnuma quHaMUKH TIEPEX0I0B COACPIKUT, ckaxem, 4096 snemeHToB, To aapeca 0, 16384,
32768 u 1. 1. OyayT KOH(IMKTOBATH; aHAIIOTUYHAS IPOoOIeMa BCTpeyaeTcss U Ipu paboTe C KAII-
NaMsThiO. 371€Ch BO3MOXHO TaKO€ K€ pelleHHe: 2-albTepHa-TUBHBIM, 4-abTepHATUBHbBIN WIH
IT-aJbTEPHATUBHBIA aCCOLMATUBHBIM 3JeMeHT. Kak M B cilydae K3II-MamATH, IPEIeIbHBII
cilyyail - OJIuH //-anbTepHATUBHBIN aCCOLIMATUBHBIN 3JIEMEHT.

[Tpu nocraTouHo OOJBIIOM pa3Mepe TAONMIBI M JOCTaTOUYHOM CTENEHH acCOLMATHUBHOCTH 3Ta
cXeMa XOpOIIO MOAXOAUT Juid OOJBIIMHCTBA cUTyauud. Tem He MeHee CHUCTeMaTHYeCKU
INPUXOJUTCS CTAJKUBAThCs ¢ npoOinemoi. Ilpu BbIXxoae M3 LUKIA MEPEXO] MPEeACKa3bIBACTCS
HEMpaBWIbHO, U, YTO €Ile XYKe, ITOT HeNpaBWIbHBIA IMPOrHO3 H3MEHseT OUT B Tabiule,
KOTOpBIN Mociie 3Toro Oyner Mokas3blBaTh, YTO MEpPEXo] coBepiuaTh He TpeOyercs. To ecTth B
CIEAYIOUIMHA pa3, KOrja OmsATh MOTpeOyeTcs BBINOJHATH LUK, MEPEX0] B KOHLE IEpPBOro
IIPOX0Ja LMKJIA OKAKETCSl CIIPOTHO3MPOBAHHBIM HENpaBWIbHO. Eciiu LMK HaXoauTcs BHYTPHU
JPyroro IMKJIA WIM BHYTPU YacTO BbI3bIBAEMON NPOLEAYPHI, 3Ta OMIKOKa OyAeT MOBTOPATHCS
JIOCTaTOYHO YacTo.

Jlis pemieHust mpo6sieMbl MO)KHO HEMHOI'O U3MEHUTh METOJ IPOTHO3UPOBAHUS, YTOOBI IPOrHO3
MEHSUICS HE MTOCJIE OJIHOTO, a TOJIBKO MOCIIE ABYX IOCJIEI0BATENbHBIX HEMPABUIBHBIX IPOrHO30B.
Taxolt mogxon TpeOyeT HaaMuus B TaOJMIE BYX OMTOB NMPOTHO3MPOBAHUS MEPEXOAOB (pHC.
4.28, 0): oAMH JOJDKEH yKa3bIBaTh, IPEIOJIAraeTCs COBEPILATh MEPEXo] WM HET, a BTOPOH -
ObUI c/1eTIaH Nepexo/ B MPOILIbIN pa3 WK HeT.

OTOT aJIrOpUTM MOKHO TNPEACTaBUTh B BUJE KOHEYHOI'O aBTOMATa C YEThIPbMS COCTOSHUSIMU
(puc. 4.29). Ilocne psna MOCIEAOBATENbHBIX YCIEUIHBIX MPOTHO30B OTCYTCTBHUS IEpexojia
KOHEYHBIN aBTOMAT OyAeT HaxoauThes B cocTosHuU 00 U B crieyromuil pa3 Takke MOKaXeT, 4To
Nepexo/ia HeT.

Mepexon

Het nepexona Mepexon

MNoBTOpHOE

nporHosMpoBasve

OTCYTCTBUA
nepexoda

MNoaTcptoe
NporHosvpoBaHue
nepexofa

MporkosupoBakue
OTCYTCTBUR
nepexona

HeT nepexopa

Puc. 4.29. 2-pa3psaHplii KOHEUYHBIN aBTOMAT I IPOTHO3MPOBAHHUS IIEPEXO0I0B

Ecnu 3TOT mporHo3 okakeTcs HENpaBWIbHBIM, aBTOMAaT nepeiner B coctossHue 01, HO B
CIEAYIOUIMNA pa3 OH BCE PABHO MOKAXKET OTCYTCTBUE Mepexoa. TOIbKO B TOM Clly4ae, €Cliv 3TOT
MOCTIEAHUIA TIPOTHO3 TOXKE OKAKETCS OMIMOOYHBIM, KOHEUHBIM aBTOMAT MEPEHIET B COCTOSHUE
11, mporno3upys HaInure nepexoja. @aKTUUECKH JIEBBIA OUT - 3TO MIPOTHO3, a TIPABBIA OUT - TO,
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YTO CJIY4YWJIOCh B TMPONUIBIA pa3 (To ecTh ObLT JU Tepexon). B maHHON paszpaboTke
HCIIONIBE3YIOTCS TOJBKO 2 OWTa, HO BO3MOXHO ITpUMEHeH e U 4, 1 8 OuT.

Jlo cux mop Mbl Ipeanojaraiv, 4yTo Leib Ka)XIO0Tro YCIOBHOrO mepexona u3BecTHa. OOBIYHO
aubo B SIBHOM BHJE JaBajcd aJpec, K KOTOPOMY HYKHO IHepeldTu (OH copaepxaics
HEMOCPEACTBEHHO B KOMaHze), JuOO0 ObUIO M3BECTHO CMEIIEHHE OTHOCUTEIbHO TEKYIIeH
KOMaH/bl (TO €CTh YHCIIO CO 3HAKOM, KOTOPOE HYXKHO ObUIO MPUOABHTHh K CUETYUKY KOMAHI).
YacTto 5TO MpEenAnoyiokKEeHHEe HUMEEeT CUIy, HO HEKOTOpble KOMAaHJbl YCIOBHOIO Mepexoja
BBIUMCIISIIOT IIEJIEBOM ajpec, NpPeIBAPUTEIBHO BBITIONHSS OINpeAeleHHbIe apudMeTndecKkue
NEICTBUS Hall 3HAUEHUSIMU PErUCTPOB. Jlaxe ecnu B3sITh KOHEUHBIA aBTOMAT, H300paKCHHBIN Ha
puc. 4.29, KOTOPBI TOYHO MPOTHO3UPYET MEPEXOMbl, MPOTHO3 OKAKETCS HEBOCTPEOOBAHHBIM,
MOCKOJIbKY HEM3BECTEH 11eNIeBOi aapec. OAUH U3 BO3MOXHBIX BBIXOJIOB U3 MOJI0OHOM cUTYyalluH -
COXpaHUTh B TaONHUIE aJIpec, K KOTOPOMY OBbIJI OCYIIECTBICH IEPEXO0J]l B MPOIUIBIA pa3, Kak
nokazaHo Ha puc. 4.28, e. Torma, ecnu B TaOnWIle yKa3aHO, YTO B NPONUIBIA pa3, Kormaa
BCTpETMJIach KOMaHJa Iepexonaa mo ajapecy 516, mepexoa Obl1 coBepiieH k aapecy 4000,
1eseBbIM cHoBa OyzeT aapec 4000 (B ciydae, eciiu mpeacKa3biBaeTCs Mepexon).

Eme oauH moaxoa K MPOTHO3HPOBAHMIO TEPEXOAA - CICAUTh, OBUIM JIM COBEPIICHBI
nocineAHre K yCIOBHBIX MEPEXO0JI0B HE3aBUCUMO OT TOTO, Kakuhe 3TO ObUIM KOMaHAbl. JTO "-
pa3psIHOE YHCIIO, KOTOPOE XPAaHUTCS B CIBUTOBOM PETHCTPE TWHAMUKHU IEPEXOJ0B, 3aT€M
CpPaBHHMBAETCS MapaJJICIbHO CO BCEMH JJIEMEHTaMU TaONMuIbl ¢ "-pa3psOHbBIM KIOYOM, U B
ClIy4ae COBMAJCHHUS TMPUMEHSIETCS TOT TMPOTHO3, KOTOPHIA HAWIEH B HSTOM DJIEMEHTE.
Y AMBUTENBHO, HO 3Ta TEXHOJIOTUA paboTaeT JOCTATOYHO XOPOIIIO.

3aganue

Coznath 4-pa3psiiHbIi aBTOMAT sl MPOTHO3WPOBAHUS MIEPEXOJIOB MO CIEAYIOIIEMY JTUCTHHTY
i=-4

ifi>0)

i=i+1

k=1;

el se k=2;

K cnade 1aGoparopHoii mpegocTaBasioTcsi: BeimoHeHHOE 3a1aHUeE.
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IIpakTnueckass padora Ne 10 Co3ganme cxemMbl aBTOoMarTa s
NMPOTrHO3UPOBAHNS BETBJICHUIA.

HGHBZ Oceoums cozoanue cxemvl agmomama OJis NnpocHO3Upo6arHuUsl 6emeJieHUlL

MeToanuyecKkue YKazaHusl

Hosicusiromas nHpopmanus
Craruyeckoe MPOrHO3MpOBaHUE BETBICHUMN

Bce TexHONMOrMM MpOrHo3UpoBaHMs BETBIECHUN, KOTOPbIE 00CYKIAINCh 10 CUX IOp, SBISAIOTCA
JUHAMUYECKMMH, TO €CTh  BBIIOJHAIOTCS BO BpeMs paboTel mporpaMmel.  OnHu
NPUCIIOCAOTUBAIOTCS K TEKYIIEMY PEeXUMY paOOThl MPOrpaMMbl, M 3TO UX IOJIOKUTEIBHOE
kagecTBO. OTpuLaTeNbHON CTOPOHOM ATHUX TEXHOJOTMHM SBJISETCS TO, YTO OHHU TpPEOYHOT
CIIEHMAJIM3UPOBAHHON M JOPOTrOCTOSLIEH aImapaTypbl, ¥ MUKPOCXEMBI Ul pealu3aluy 3THX
TEXHOJIOIMH MOJy4at0TCsl OYEHD CI0KHBIMU.

MoxHO MOWTM ApPYrUM MyTeM, MpU3BaB Ha MOMOLIL KommwiaTop. OOpartuTe BHUMaHHE Ha
CIIEYIOIIUN ONepaTop:

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

Korna koMmuiisiTop BCTpedaeT TakoW Omeparop, OH 3HAET, YTO Mepexo]l B KOHIIC IUKIa OyneT
MIPOUCXOIUTHh MPAKTHUECKH Bcerna. Ecimu Obl OBUT CrIOCOO COOOMIUTEL ATO ammapaType, MOKHO
ObLT0 OBl U30aBUTHCS OT OTPOMHOTO 00BEeMa PabOTHI.

XOoTs TakoW IMOAXOJ CBSI3aH C W3MCHEHHUEM apXHTEKTYPHI, B HEKOTOPHIX MAaIIMHAX, MTOMHMO
OOBIYHBIX KOMAaH]I YCIOBHOTO Tepexona (KOTOpble HYKHBI JJii OOpaTHOM COBMECTUMOCTH),
UMeeTcsl ele oJuH Habop koMaH . HoBble KOMaH/IBI coiepKaT OHT, IO KOTOPOMY KOMITHIIATOP
OTpefieNisieT, COBEpIIaTh Mepexo] WM He coBepmaTh. Korma BcTpeuaeTcss Takod OHT, OIOK
BBIOOPKM KOMaHJI MPOCTO JIENIaeT TO, YTO €My IoJIokeHo. boiee Toro, HeT HEOOXOAMMOCTH
TPATHThH JPAroOIEHHOE MPOCTPAHCTBO B TAOJIHIIE TUHAMUKH TIEPEXOJOB I 3THX KOMAH]I, YTO
COKpAII[aeT KOJTUYECTBO KOH(PIUKTHBIX CUTYyaIIUH.

Hakonern,, Hamia mocCieqHssS TEXHOJOTHS IPOTHO3UPOBAHUS BETBICHUH OCHOBaHA Ha
npoQUIMpPOBaHU. DTO TOXKE CTATUUECKAsi TEXHOJIOTHS, TOJILKO B IaHHOM CiIy4ae MporpaMMa He
3aCTaBIISICT KOMITHJISATOP BBIYUCIATH, KaKWe IEPEeXOJbl HYKHO COBEpINaTh, a Kakhe HeT.
[TporpamMMma peanabHO BBHITIOTHSETCS, & BETBICHUS (GUKCHUPYIOTCS, 3Ta UH(POpPMAIIHS MOCTYIAET B
KOMITHJISITOP, KOTOPBIH 3aTeM HCIOIB3YeT CHEIHabHbIE KOMaH/IBl YCIIOBHOTO IEpexojaa Jiis
TOT0, YTOOBI COOOIINTH anmaparype, 4YTo Hy»KHO JeNaTh.

3amanue

Co3znarb 4-pa3psiaHblil aBTOMAT ISl TPOTHO3UPOBAHUS MIEPEXO0I0B IO CIEAYIOEMY JUCTHUHTY, C
YCJIOBHEM, UTO MEPEX0/I 3apaHee NU3BECTEH.

=4

if(i>0)

i=i+1

k=1;

el se k=2;

K cnaue 1adoparopHoii npegocTaBiasioTcs: BollloIHEHHOE 3a1aHuE.

17



IIpakTuyeckasi padora Ne 11 Pemienue 3agaun «XaHoiickasi 6amHs» Ha acceMmbJiepe.

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

MeToanuyecKue YKazaHus

Hosicusiromas nHpopmanus
Tonosoomka "Xanorickue oamHu" .

Hanbl Tpu cTepkHs ((H) - HAYaNbHbBIN, (K)- KOHEUHBIH, (1) - JOMOTHUTENIbHBIN) HA CTEP>KEHD (H)
HAHU3aHO HEKOTOPOE KOJIMYECTBO JAUCKOB (Oy[eM moyarath €ro paBHbIM N) MPU 3TOM BCE AUCKH
MMEIOT Pa3HbId JMAMETP U PACIOIOKEHBI HAa CTEp)KHE (H) B MOPSAKE YMEHBIICHHS TUaMeTpa
CHHU3Y B Bepx (CM. puc).

2=="]

HeoOxonuMo mnepemecTuTh BCE AMCKM Ha CTEpKEHb (K), T.€. TOJOBOJIOMKA JOJDKHA OBITh
IpUBEJICHA K BUAY:

o [ ==

MIPU 3TOM 32 OJIMH XOJ MOXXHO MEPEMECTUTh TOJIBKO OJHMH JHCK, U B PE3YJIbTATE X0a HE T0HKHO
BO3HUKHYTH CHTYaI[H, KOT/Ia TUCK C OOJIBIIUM JUAMETPOM OyIeT MOJI0KEH Ha JUCK C MEHBITUM
JTUAMETPOM.

L] S

Br160op Toi1 mim MHOM CTpaTeruu NepeMenieHns AUCKOB MIPUBOAUT K HOBOMY BOIIPOCY, CKOJIBKO
HEOOXOJUMO XOJOB JJsi TOrO 4TOOBI TOJIOBOJIOMKA Obla MOJHOCTHIO paspemeHa. [lpuuem
OYEBHUJIHO YTO KOJMYECTBO XOJOB PAacCTeT C POCTOM YHMCIIA JUCKOB, U KEIATENIbHO MOJYYUTh
HekoTopyro (yHKuuto f(n), KoTopas BelIaBaja Obl AJi JAHHON CTpaTeTMu KOJUYECTBO XOJ0B
HEOOXOMUMBIX Ul pPELIeHUs 3a/Jayd B 3aBUCHUMOCTH OT YHC]a JTUCKOB. BHauane crparerus
IIOJIy4aeTcsl B BUJIE PEKYPCUBHOIO allTOPUTMa, a 3aTeM IIpeoOpa3yeTcst K He peKypcUBHOHN (opm
PexypcuBHas crparerusi.

Wtax, HaM HE0OXOAUMO MEPEHECTH N TUCKOB CO CTEPKHS (H) Ha cTepxkeHb (K). JJomycTtum y Hac
€CTh TIporienypa nepenecenus n-1 aucka, o6oznaunm ee X(n-1,(Cr1),(Ct2)), Torna 3amaya JIerko
paspermMa JJis 3TOro BHavaje rnepeseceM n-1 Juck co cTepkHs (H) Ha CTepkKeHb (1), IPUMEHS S
npoueaypy X, 3aTeM NepeHeceM N-bli AUCK CO CTEepKHS (H) Ha cTepkeHb (K) (0003HaYMM 3Ty
npoueaypy II((Crl),(Ct2)) u HakoHell mepeHeceM n-1 AHUCK cO CTepkHs (1) HA CTEpKeHb (K).
Pabora BbInoaHeHa. 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 YACTHBINA Clydaid, HE SBIISIFONTUNCS PEKYPCUBHBIM. Eciin THCK Bcero OuvH,
TO MOXHO cpa3y MEePEeHECTH ero CO CTEPKHs (H) Ha CTepKeHb (K), TAaKUM 00pa30oM, BBITTOJIHIETCS
toxaectBo X(1, (Crl), (C12))=II((Ctl), (C12)). Takum 06pa3om, nporeaypa X MpeacTaBIseTcs

B BUJIE OJIOK-CXEMBI;

no (=33
wlr
Hin-1, (s2), (4} ) ; ¥
IO gz} i)y s I e}, iE) )
Hin-1,imy, (mid;
! !

Bepuemcss k Bompocy BelumcieHus ¢yakmum f(n). s mpeabsBIeHHON peKypCHUBHOU
npolenypsl, npeacTaBieHue f(n) 10cTaTOYHO TPUBUATIBHO:

£(1)=1

f(n)=2*% f£(n-1)+1

SBHbBIN Bua QyHKIuM f(n) HETpYAHO HAWTHU W3 NMPHUBEIEHHBIX BBIIIE COOTHOIIECHUH, MOJIB3YSICH
[PUHIIAIIOM MaTeMaTHIeCKoM uuaykiuu: f(n)=2" -1.

JIONOJTHUTENBHO K TOMY, YTO YK€ MMEETCs, 3aMETHUM €lle OJHO CBOMCTBO IepeMellaeMbIX
quckoB. IlycTe Hamm aucku mpoHyMepoBaHbl OT 1 10 n, TakuM o00pa3oM, 4YTO JHUCK C
HalMEHBUIMM JUaMETPOM MMeeT HoMep 1, BTOpoii 10 BeIM4MHe AUaMeTpa AUCK 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 Nexarb Apyr Ha japyre (T.e. TUCK C
HOMEpOM 2 He JISDKET Ha IUCK ¢ HoMepoM 4, 6 unu 8). Jlokaxkem 4To 3TO CBOWCTBO BBIIOJIHEHO.
JlokazarenbcTBO OyeM MPOBOJUTH MO MHIAYKIMH, JOMYCTHM, YTO CBOMCTBO BBINOJIHEHO JUIs
npouenypsl X(p,(Ctl),(Ct2)), rne p < n (misa p=1 u X(1,(Ct1),(CT12)) CBONWCTBO BBHITIOJIHEHO
ABTOMATUYECKH), Jaliee JTOKaXeM, 4TO TOTJa CBOMCTBO BbimomHseTcs u s X(n,(Ctl),(Ct2)).
Haunewm c nmepenoca (n-1) nuckoB Ha ctepxeHb (). [loka He nepenBuHYT (n-1)-bIil TUCK, HU
OJIMH JIUCK HE KJIa/IETCs] HEMOCPEACTBEHHO Ha JIUCK C HOMEPOM N U 3HaYUT TpedyeMoe CBOICTBO
BBINIOJIHEHO. PaccMOTpUM MOMEHT, KOTJa n-2 JUCKOB HaxXOJATCS Ha OJHOM CTEp’KHE, AMCKHU C
HOMEpaMu n-1 ¥ n - Ha JIPyroM CTEp)KHE, a TPETUM CTEP>KEHb IyCT. MBI niepeMeniaeM JIHUCK C
HoMepoM n-1. Tenepp HYXHO MEPEMECTUTH MEPBbIE N-2 JUCKOB Ha AUCK C HOMEpoM n-1,
MO3TOMY AMCKHM OYAyT OKa3bIBaTbCs Ha JUCKE ¢ HOMepoM n. Ecium Mbl momemiaeM AHMCK C
HOMEpoM k Ha JOUCK C HOMEpPOM N, TO JUIsi TOTO, YTOOBI OOpa30BaTh MUPAMHUIY IHUCKOB C
HOMepaMu OT k 70 1 U MMeTh BO3MOXXHOCTb, MEPEMECTUTh TUCK ¢ HoMepoMm k+1 Ha auck c
HOoMepoM n-1. Ho mockonbky TpedyeMoe CBOMCTBO BBIMOJIHAETCS IS N-1 JUCKOB, TO YECTHOCTH
k+1 nucka He MOXET COBIIAJATh C YETHOCTHIO N-1. A 3HAUMT, OHA COBNAJNAECT C YETHOCTBHIO N, U
0TCIOJIa CJIEIYET, YTO YETHOCTh N U k paznuyHa.

3aganue
CoriacHo Moy4eHHOMY aJTOPUTMY CO3/IaliTe MporpaMMy Ha accemoepe.

K cpade 1abopaTopHoii npeaocTaBisilorcs: BeinoaHeHHOE 3aaHKeE.
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IIpakTnueckass padora Ne 12 Pemenue 3amaum «XaHoickasi OaliHs» Ha
accemoJiepe.

Lenb: Ocsoumsv pabomy paziuyHvlx Munos KOMaHo Ha npumepe peuteHuss 3a0a4u
«XaHouckasa baunay

MeTOIlH‘IeCKI/Ie YRa3zaHnust

[osicusiromas uHgopmanus
WrepatuBHas cTpaTerus.

HtepaTuBHas cTpaTerys OCHOBBIBAECTCS HA PEKYPCUBHOM, HO MPHU 3TOM U3 PEUICHHS MOTHOCTHIO
UCKIIIOYAETCSI PEKypcHsi. DTO XOpOIO, KaK € TOYKH 3PEHHUS MNPAKTUYECKOTO MOHUMAaHUs
anroputMa (Temepb €ro MOKHO 'molnynarte'), TaKk U ¢ TOM TOUKH 3PEHHUS, YTO HE BCE S3bIKU
MIPOrpaMMHUPOBAHUS TTOJIEPKUBAIOT PEKYPCUBHBIN BBI30B (XOTS TAKMX U MEHBIIIUHCTBO).

1. Ilopsoox onmmumanvHo2o nepemeujeHusi OUCKO8 OOHO3HAYEH U umeem 6u0 (Hymepayusl
ouckos 6eoémcsi ¢ 1 - camvlii ManeHbKull, Hymepayus uwazos - ¢ 1):

Mar: 123456 89101112 13 14 1516 17 18 19 20 21 22 ...
[lepememaemprit iuexk: 121312 141 2 1 3 1 21 512131 2.

Hempyouno samemums (ecau xopowio npucmompemuvcs :)), 4mo 4ucia 6 HUdiCHel CMmpouke
NOKA3bIBAIOM  YGEIUUEHHOe HA  eOUHUYYy  Koauyecmeo  Oelenutl  6e3  ocmamka,
COOMBEMCMBYIOUUX 8EPXHUX YUcCel Ha 2.

2. Ilpu onmumanvHom nepemeujeruu OUCKO8 KAMCObILL OUCK Obléaem nocied08amenvbHo HA
00HUX U mex dce cmepxcHax: Yémuvie oucku: (1) (k) (0) (6 yukne), neuémmuwle oucku. (1) (0)
(k) (6 yukie) unu HA0bOpom - 8 3A8UCUMOCHU OM KOJUYECBA OUCKO8 U YeNeB020 CHEPIHCHSL.
Hna "nepebpocku” Heobxoo0umo 3anomuHams mexywee noa0AHceHue Kaxcoo2o oucka. [lanee -
npocmo: onpeodesieM, Kakou Ouck, omxyoa, kyoa "kuoaem", u, coocmeenno, "kuoaem”.

Ha camom nene anroputm nepedpocky MojiydaeTcsi U3 peKypCUBHOTO.

3ameTM BHayale, uTo, B CHJIY YCIIOBHI HajaraeMbIX Ha TepeMelleHne AUCKOB, BCET/Ia JUCK C
HOMEpPOM | HaXOJUTCS Ha BEPIIMHE OJHOTO M3 CTepkHeW. M Ha mro00oM miare Mbl MOXEM
nepeMecTuTh 00 auck 1, mubo OuH U3 IUCKOB (C HAMMEHBIITNM TUAMETPOM) HaXOISAIINXCS Ha
BEPIINHE CTEPKHSI OTIUYHOTO OT TOTO Ha KOTOPOM PACIIOJIOXKEH IUCK ¢ HoMepoM 1. M3 Bcero
ATOr0 MOKHO CJIeNaTh BBIBOJI, YTO JUCK OJMH TEpEeMEIIaeTcss OJWH pa3 B KaKIble JBa XOJa,
WHa4Ye pacloJIOKEHUE TUCKOB MOBTOPsIOCh Obl. [lokakem, 4TO Haml MEpBBIA JHUCK BCEraa
nepeMeniaeTcst o OJHOM M3 BRIOPAHHBIX CTpaTeruid: mmodo (H)-(1)-(k), mudo (H)-(k)-(1), mpruuemM
BBIOOp TOW WM WHOW CTpaTerdd 3aBUCHT OT HYETHOCTH OOIIEro KOJWYEeCTBA JHUCKOB N.
Jloka3aTenbCcTBO MpOBENEeM HHAYKIMEH 1Mo o0meMy 4Yuciay AMcKoB n. JlomycTuMm, 4TO B
npouenype X(n-1,(H),(k)) auck 1 mepemeniaercs BCerja B OJHOM HampaBlieHWH. Torma st
X(n,(n),(k)) HAM HeoOxomuMo BBIMONHUTE X(n-1,(H),(n)) U X(n-1,(x),(x)), T.e. BMECTO TOTO
4TOOBI HETTOCPEICTBEHHO TIEPEXOAUTH OT CTEPXKHSA (H) K CTEPXKHIO (K) MBI JIelaeM dTOT MEePexoI,
UCTIONB3YSl CTEpXKeHb (A) , IOpYrMMH CIOBaMU MBI JieJlaeéM JiBa Mepexoja B oOpaTHOM
HarnpaBieHuu. [Ipu 3ToM muck 1 mpojoimkaeT mepeMeniaThCs BCErja B OJIHOM H TOM JKe
HANPaBIEHUH, HO ATO MIEpeMelIeHHe MEHseTCs MpH mnepexoje oT n-1 k n. [Tockonbky mpu n=1
nuck 1 mepemeraercs ¢ Aucka (H) Ha TUCK (1), TO TaKOe MEPEMEIIEHUE COXPAHIETCS IS BCEX
HEYETHHIX N. B To Bpems Kak g 4YeTHBIX N OH OyJIeT mepeMeNiaTbcs COTIacHO CTpaTeruu (H)-

(m)-(1).
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B npuHnune yxe 310 a€T HaM BO3MOXHOCTb IIPEACTaBUTh UTEPATUBHBIN AIITOPUTM
[IEPEMEIICHUS AUCKOB, KOTOPBI UMEET BUL:

k:=E"n-1;
0
no yes
¥ ¥
Ce[0]:={=u); Ce[0]:={m);
Co[l]:={m); Co[ll:=ixm);
ColZl:=(m);: CrlZl:=(m);:

¥
t:o=1;

mepeMecTHTh TMck 1 o Crlt] Ha Celtctl]:
k:=k-1;
ti=(c+l) mod 3:

!

MmepeMecTHTh SIMHCTESHHEI TMCOE, HOTOPEF MOMHO
IepeMecTHTh, HPpOoMe IMCcEa l;

k:=k-1;

nepeMecrHTE THCoE 1 o Co[t mod 2] ma Crl[it+l) mod 2];
k:=k-1:

ti=(t+l) mod 2;

Hemnnoxoii anroputM, eciau Mbl XOTUM NepeMeIIaTh AUCKU BPYUHYI0, HO (ppa3a "mepemMecTuTh

€IMHCTBEHHBIN JUCK, KOTOpBIfI MOKHO IEPEMECTUTH, KPOMC JTUCKA 1" BBITJIAANUT HE 1OCTATOYHO

KOHKPETHU3UPOBAHO.

Homep 1106010 X012 MOKHO €IMHCTBEHHBIM 00pa30M MpeACTaBuTh B BUaE k=(2r+1)2" !
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k:=E"n-1;

o Fes
¥ v

CoH[O]:=(H); CeH[O]:={H);
CeH[1]:=(x); CoH[l]:={m):
CoH[Z]:=(x); CrHI[Z]:=(r);
Col[0]:=(H): Coe[0]-=(u);
Cei[l]:=(x); Col[l]:-=(m);
Cod[Z]:=im); CreY[Z]-={m)~

} j
no /T\yes

k-=0

pr=p+l;
u:=g*u;

i

u:=u,z
r:={(k mod u)-1) mod u
W7
no Fes
W ¥
Crl=CoH[r mod 2]; Crl=CoY[r mod 3];
CeZ=CrH[{r+l) mod 31; Cez=CeH[{r+l) mod 3];

¥

IepeHECTH LHCE C0 CTepwHAE Crl

Ha CTepMeHR CrE
k:=k-1:

Hrak, mepBoe, 94TO HaM HaJO J0Ka3aTh, 3TO TO, YTO HA IIare ¢ HomepoM k MBI mepemeraem
IUcK, HoMep p. st p=1 3T0 TpuBHAIBLHO, OH ICUCTBUTEIIBHO MEPEMENIACTCS KKl HEYETHBIIN
xo0/1. Bo3Bpaiasch K peKypCUBHOMY ajJrOPUTMY, 3aMETHUM, UYTO MEPEHOC JMCKa C HOMEPOM D,
MPOUCXOIUT TONbKO BHYTpU mpouenypsl X(p,(Crl), (C12)), a Mexay IByMS BbI30BaMHU 3TOH
MpoLEeaypbl, MPOUCXOAUT OJHO mepemenieHue aucka (anroput™ X - II - X), nmpuuem yucio
[1aroB HeoOXOAMMBIX [UIsi BhIMosnHeHus mnpouenaypsl X(p,(Crl), (Ct2)) paBHO 3HaYEHHIO
dbyuknun f(p). Takum obpazom, mepBoe MepeMelIeHrne pP-ro JUCKa MPOUCXOAHWT Ha miare f{p-
1)+1=2"", a xaxmoe cnenytomme gepe3 2°'-1+1+27"=2"-] waros, T.e. HOMepa MmArOB, KOTIA
MBI MIEpEMENIAEM P -blil JUCK AEUCTBUTENBHO UMEIOT BUI k=(2r+1 )2P 1 [Ipu »TOM, Kak Mbl
MOKa3aJIM, JTUCKU C HEYETHBIMH HOMEPAMM IMEPEMEIIAIOTCSA MO TOW XK€ CTPATeruH, 4TO U JHUCK
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HOMEp |, AMCKU C YETHBIMH HOMEpAMH IO OOpaTHOW CTpaTeruu. TakuMm 00pa3oMm, Tenepb MbI
MOKEM KOHKPETU3UPOBATH HpHBCI[CHHBIﬁ BBIIIIC HTepaTHBHBIﬁ AJITOPUTM.

3aganue
CornacHo Moy4eHHOMY aJTOPUTMY CO3/IaliTe MporpaMMy Ha acceMouepe.

K cnauye naboparopHoii npenocraB/siloTesi: BeinosHeHHOE 3a/1aHKE.

23



IIpakTnueckast padora Ne 13 Pemenne 3aga4 Ha omnpeesieHne pa3mepa
CTPAHMI] BUPTYAJIbHOI'0 POCTPAHCTBA.

Henb: Ocsoumv pacuém pasmepa cmpanuy UPMYAIbHO20 NPOCMPAHCMEA 8
3a8UCUMOCIU OM PA3HBIX YCIOBUIL.

MeTOIlH‘IeCKI/Ie YKRa3daHnus

Iosicusiromas uHgopmanus
[Tpu nuiaHupoBaHUK pa3Mepa BUPTYaJIbHOTO IPOCTPAHCTBA YUUTHIBAIOTCS TaKue (GaKTOpbI:

e 3ape3epBUPOBAHHOE IPOCTPAHCTBO AJIs OOILIUX MANOK UM TOMOB Ha JIOKaJIbHOM YPOBHE.
[Ipumepno 12 % wmecta pe3epBUpyeTCs Ha JIOKaIbHOM YPOBHE I KaXJOIo
MOJATrOTOBJICHHOTO MHOTOYPOBHEBOro ToMa miu obmieit nanku. IIpumepro 10 % mecra
pe3epBUpPYETCs TaKXkKe ISl JIOKAIBbHO 3aKPEIIEHHOro ToMa /171l (paifjioBOM CUCTEMBI.

e IlpoctpaHcTBO i1 MOMEHTaNbHBIX CHUMKOB. I[lpumepno 15 % mnpocrpancTBa Ha
JIOKaJIbHOM YPOBHE PE3€PBUPYETCS UIsI MOMEHTAJIbHBIX CHUMKOB.

e HeobxonumocTs B BoccTaHoBieHuM. [lpu ompenenenun pasmepa cieayeT Y4YUTHIBATh
IPOCTPAHCTBO, HEOOXOAUMOE Il BOCCTAHOBJIEHMS, BBIIOJIHAEMOIO B KaueCTBE HOBOM
onepanuu. BoccTaHoBieHHE BBINONHSAETCS B OOLIMII pecypc WM Ha TOM TaKOro e
pa3mepa.

e Heo0xoanMo BbIETHTH HEKOTOPBIA 00BEM MPOCTPAHCTBA HA CIIyYail HETIPEIBUICHHOTO
pocTa.

Ha ocHoBe mnpuBeneHHBIX BbIlIE (AaKTOPOB TPeOOBAaHUS K pasMEPy MOXKHO IPENCTAaBUTH C
HOMOILBIO ClIeAYIoIEeH (HOpMyIIbL:

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 WM 0011yt0 nanky oosemom 2 Th;

e TMOATOTOBUTH MHOTOYPOBHEBBIN TOM WM 0011yI0 Manky oosemom 1 Th;
e TIOATOTOBHTH JIOKAJILHO 3aKPEIUICHHBIN TOM uin o01ryro nanky oobemom 300 I'b.

K cnaue 1adopaTopHoii npegocTaBasOTCA: BbIoTHEHHOE 3aJaHUE.
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IIpakTnueckasi padora Neld PeimeHue 3a7a4 Ha onpeaeieHUe pa3mepa
CTPAHMIl BUPTYAJIbHOI'0 NMPOCTPAHCTBA.

Lens: Ocgoums pacuém pasmepa cmpanuy SUpmyaibHO20 NPOCMPAHCIEA 68 3A8UCUMOCTNU OM
PA3HBIX YCI0BUUL.

MeToanuyeckune ykazaHust

3amanue
HEO00XO0aUMO:
e TOJrOTOBUTH MHOTOYPOBHEBBIN TOM 00beMoM 2 Th;

e TIOATOTOBHTH JIOKAJILHO 3aKperuieHHbIi ToM o0bemMoMm 300 I'B.

K cpaue naﬁopaTopﬂoﬁ NMpPpEeaoCTaBJIAITCS: BrimmonmaeHHOE 3aMaHue.
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IIpakTuyeckasi padora NelS Pemenue 3agauy Ha pa3padOTKy MeTO/0B
CHHXPOHU3AIMHU C UCIIOJIb30BaHUEM ceMadopoB.

Henb: Ocsoumsv pacuém pazmepa cmparuy 6upmyaibHO20 NPOCMPAHCMEA 8
3a8UCUMOCTNIU OM PA3HBIX YCI0BULL.

MeTtoanyeckue yKazaHus

Hosicusiromast vHpopmManus

CHHXpOHU3AIUS HA OCHOBE 00IKX ceMadopoB

O6muii cemadop (counting semaphore),mo D. JlelikcTpe, - 3TO 1enas NMepeMEeHHas S, Hal
KOTOpOI ormpeneieHsl ABE aTOMapHbIX cemadopHbIX omepanuu wait (S) u signal (S) co
CIEAYIOLIEH CEMaHTUKOM:

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

signal (S):
S++;

®dakTHYECKH, €CIM HadaabHOE 3HaUYeHHe obmiero cemadopa paBHo n (> 0), To 3TO YKUCIIO 3a/aeT
KOJIMYECTBO IPOIIECCOB, KOTOPHIE MOTYT OCCIPENATCTBEHHO BBIMOJHUTL Haa ceMadopoM
omnepanuio wait.
CHHXpOHU3AIUS M0 KPUTHYECKHM CEKIMSM C MOMOIMIbI0 00Iero cemadopa OCYIICCTBISETCS
CIeayroImuM o0pa3om:
/* obuue gqaHHeie */
semaphore mutex = 1;
do {
wait (mutex);
KPUTHYECKAs CEKITUS
signal (mutex);
OCTaJIbHAs YacTh KOja
} while (1)
Peanuzanus cemagoposn
Cemadop, 1o CyIIecTBy, SIBISIETCA CTPYKTYPOH M3 ABYX IMOJIEH — IENOro 3HAYeHUs U yKa3aTems
Ha CITUCOK XKIYIIUX MPOIECCOB:
typedef struct {
int value;

struct process * L;
} semaphore;

[Mlpn peanm3ammu omepanuii Hajy cemadopoM OyaeM MpearnoiaraT HaJIWYHe B CHCTEME
CIEYIOIIUX MPOCTEUITNX MPUMUTHBOB U UCIIOJIB30BaTh UX:

block - 3amep>kuBaeT UCIIOJIHEHHUE MPOIIECCA, BHIMOTHUBIIETO ATy ONEPAITHIo;

wakeup (P) — BO300OHOBIISET UCTIOTHEHNE TPUOCTAHOBIEHHOTO Tpoiiecca P.

Onpenenum cemapopHBIE OTEPAIUN CIAEAYIOIIINM 00pa3oMm:

wait (S):
S.value--;
if (S.value < 0) {
nobaBJieHMe TeKylleI'o Inpolecca 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 o0I11ee CpeICTBO CHHXPOHU3AITUN

HaubGonee npocToif BUJI CHHXPOHM3ALMMU JECWCTBUM, BBINOJIHSIEMBIX B JBYX Ipoleccax, - 3TO
ucnonHenue nercteus B B mpouecce Pj mocne Toro, kak AeiictBue A ucroyiHeHo B npoiiecce Pi .
PaccMoTpuM, Kak Takyr0 CHHXPOHH3AIMIO OCYIIECTBHTH C IOMOIIBIO ceMadOpOB.

Hcnonwszyem cemadop flag, nnnnmanusupoBanusiii 0.

Kon mpouecca Pi:

A;
signal (flag);
Kox npouecca Pj:

wait (flag);
B;
OO0mue 1 1BOUYHbIE ceMagopbl
W3 paccMOTpeHHOro sICHO, YTO MMEETCs J1Ba BUAA ceMaopoB: OOIIMM - Iiesas mepeMeHHas ¢
TEOPETUYECKH HEOTPAHUYCHHBIM 3HAUYEHUEM - M JBOUYHBIN - IIefiasi MepeMEeHHAsl, 3HAYCHUSIMHU
KoTopoil Moryt ObITh TosbKkO O miu 1. IIpeumyiecTtBoM ABoMuYHOro ceMadopa sIBISETCS €ro
BO3MOXKHas OoJiee MpocTas amnmnapatHas peanusanus. Hampumep, B cucremax "DnpOpyc" u
Burroughs 5000 peanu3oBaHbl KOMaH]IbI aTOMapHOTO ceMadOpPHOTO CYUTHIBAHUS C IPOBEPKOM
cemadopHoro oura.
O4eBuIHO, 4TO 00U ceMadop MOXKET OBITH PEAIM30BaH C TIOMOIIIBIO JIBOUYHOTO cemMadopa.
Bapuant onepanuu wait (S) 1y cucteMHbIX mpotieccoB ("Ias0pyc')
JUis cuCcTeMHOTO Tpoliecca JTUIIHUE NPEPhIBAHUS HEXKENIATEIbHBI, B MOKET OKa3aThCsl BAYKHBIM
yIepKUBaTh MPOIleccOp 3a cCOO0OM HEKOTOpoe BpeMms (Hampumep, A ObICTPOrO BBITOIHEHUS
MJIAaHUPOBAHUS U JAucHeTrdepusanuu mpoieccoB). C 3Toil nenpto B cucreme "Oapopyc”
peanu3oBaHa, B JOMOJHEHWE K omepanuu knate (S) pycudunupoBaHHON Bepcuu
wait(S),oneparnus xyx(S) - "KyxxaTh" Ha MpoIeccope, T.e. XKIaTh Ha 3aKPBITOM cemadope, HO
HE TpepbIBaTbcd M HE OTAaBaTh Ipoleccop, Moka cemadop He OyneT OTKPHIT onepanuen
OTKPBITH(S)
Peanu3zanus ob1mero cemagopa ¢ HOMOIIBIO ABOMYHBIX ceMa(opoB
OO6muii cemadop MOXKET OBITH MPEACTABICH TPOMKOM M3 ABYX JABOWYHBIX ceMaOpOB M LIENOM
MIEPEMEHHOM:
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);
b
signal (S1);
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B nmanno#t peanmuzaruu cemadop S1 ucmonb3yeTcs AT B3aMMHOTO HCKITFOYSHHS JOCTyMHa K
obmeit nenoit nepemennoit C. Cemadop S2 ucmnonb3yercs sl XpaHEHUs OYEpeId MKITYIIUX
MIPOLIECCOB B CiIy4ae, eciu o0muid cemadop NepexouT B 3aKPHITOE COCTOSHUE.
Pemienune knaccuueckux 3aqad CHHXPOHHU3AIMHI C TIOMOIIBIO ceMadopoB
3amaua "orpaHwveHHbIM Oydep".MIMEIOTCS TpW KIACCHYECKHX 3a/Jlaud  CHUHXPOHH3AIUU
IPOIIECCOB, PELICHUS KOTOPBIX C TIOMOIIBIO ceMaOpPOB MBI PACCMOTPHM:

e orpanuueHHslii 0ydep (bounded buffer problem)

e uuTaTenu — nucarenu (readers — writers problem)

e - obeparomue unocodsl (dining philosophers problem).
B nanHOM pasznene pacCMOTPUM pealM3alyio C MOMOIIBI0 ceMadopoB 3a4ayll OTPaHUYCHHBIN
Oydep:uMeroTcs Mpolecc-IpOU3BOJUTENs U MpolecC-NOTPeOUTeNh, B3aUMOACHCTBYIOLINE C
MOMOIIBIO IIUKJINYECKOTro Oydepa orpaHMueHHOHN JUTMHBI, TPOU3BOAUTEINb TEHEPUPYET HIEMEHTHI
uH(pOpMallMU U 3aIUCBIBaeT B Oydep; moTpeOuTenb UCIONIb3yeT HHPOPMAIIMOHHBIE JIEMEHTHI 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 ucdyepnanuu oydepa, mutex
— MCTIOJNIb3YETCS ISl B3AUMHOTO HCKITFOUCHHS ACUCTBUI Haa Oydepom.
Kox npouecca-npon3BoauTenss UMeeT BU/L:
do {

CTCHEPHUPOBATH DJIEMEHT B Nextp

wait (full);
wait (mutex);

n00aBUTH nextp k 0ydepy

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"; HaJl HUM
BBITMIOJHSETCST mapa omnepauuii: wait ... signal — cemadopnbie ckobku. Ero pomnp — uucto
B3aMMHOE MCKJIIOUEHHE KpUTHUYEeCKUX cekuuid. Cemadop empty CUTHAIM3UPYET 00 HCUEpIaHUU
Oydepa. B Hauane oH 3akphIT, Tak Kak 3j1eMeHTOB B Oydepe Her. [loaToMy mpu 3akpbeiTOM
cemaope empty noTpeOUTENb BHIHYXJIEH *kAaTh. OTKpbIBaeT cemadop empty NpOU3BOIUTEND,
rocJie Toro, Kak OH 3amucbiBaeT B Oydep ouepeanoit anement. Cemadop full curnanusupyer o
nepenojgHeHuu Oydepa. B Hauane oH paBeH n — MaKCUMaJIbHOMY YHCIYy 3JIEMEHTOB B Oydepe.
[Ipow3BoguTens mepen 3amuchio  JJIeMEHTa B Oydep BBINOJHAET OMNEpamuio  wait
(full),rapantupys, uto, ecnu Oydep mepenonHeH, 3anucu HOBOTo 3j1eMeHTa B Oydep He Oyzer.
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OtkpeiBaer cemadop full morpeburens, mocie Toro, Kak OH OCBOOOJWII OUYEPETHOW SJIEMEHT
Oydepa.

3amMeTuM, 4TO JaKe B TaKOW CPaBHUTEIHLHO MPOCTOH 3a/1aue MCIOJIb30BaHue ceMadopoB BechMa
HCTPUBUAJIBHO U HC BIIOJHC HAACKHO — OYCHb JICTKO CACIATh OH_II/I6Ky Crour 33651Tb OTKPBITh
cemadop, 11ub0 nepenyrath 1Ba cemadopa mpH ornepanusix, 1 B IporpaMmMe MO>KeT BO3SHUKHYTb
B3aMIMHAsI OJIOKHPOBKA TIPOIIECCOB.

Pemenue ¢ momompio cemadopoB 3a1aun "IUTATEIN — TUCATEH"

CyTb 3ajauu uuTaTEIM-NIUCATEIM B CIEAYIOUIEM: HUMeeTcs OOIMi pecypc W JBE TIpYIIIbI
IPOIIECCOB: YUTATENH (KOTOPbIE MOTYT TOJIBKO YUTATh PECYPC, HO HE U3MEHSIIOT €r0) U MUCATEIH
(KoTOpBIE U3MEHSIOT pecypc). B kakaplii MOMEHT paboTaTh C peCypcoM MOXKET cpa3y HECKOJIbKO
yuTaTeneil (Korma pecypc He HM3MEHsIeTCs NHUcaTelsiMu), HO He Oojiee OHOTrO MHCATEls.
Heo0xonuMo CHHXpOHM3MpPOBATh MX JEMCTBUSA HajJ pPECypcoM M OOECIEeUYUTh B3aUMHOE
UCKJTIOUEHHE COOTBETCTBYIOIIUX KPUTHUECKUX CEKITHH.

Bynewm ucnons3oBaTh 1Ba ceMadopa U LENyr NEPEMEHHYIO:

semaphore mutex = 1;

semaphore wrt = 1;

int readcount = 0;

Cemadop mutex HUCHONb3yeTCs] YMUTATENSAMHU Ui B3aUMHOIO MHCKIIOYEHHUs Onepanuil Hajx
nepeMeHHo# readcount (cuetunkom uutatesei). Cemadop wrt UCHONIB3YETCS ISl B3aHUMHOIO
UCKJIIOUEHUs ITUcaTeseH.

Peanuzanus npouecca-nucaresns 0COOBIX KOMMEHTApHEB HE TpeOyerT:

wait (wrt);

U3MEHEHHUEe pecypca
signal (wrt);

Peanuzanus mpoiiecca-uyuTaTensi HECKOJIbKO 0osee ClIoKHa:
wait (mutex);

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

}

signal (mutex);
YTEHUE pecypca

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

signal (wrt);
}
[Tponiecc-unraTenb, BO-MEPBBIX, JOHKEH YBEIWYUTh 3HaueHUe readcount, mpuyeM oOECHEUYUTH
B3aMMHOE HUCKJTFOUCHHE JUTsl AeicTBUi Haa readcount ¢ momMomipio cemadopa mutex./lanee, ecnu
MIPOLIECC SBISETCS MEPBHIM YHTATEJIEM, OH JOJDKEH 3aKphITh cemMadop wrt, YTOOBI UCKIIOUYHUTH
OJTHOBPEMEHHOE C YTEHHWEM HM3MEHEHHEe pecypca mucarensMu. [1o okoHYaHuM 4TeHHUs pecypcea,
YUTaTedh B aHAJOTMYHOM CTHJIE BHOBb yMeHbIaeT readcount. Ecinu mpu 3ToM oHO 0OHYyIsieTCs
(T.e. TO TOCIETHUN HA JAHHBII MOMEHT YHTATelNlb), TO YWUTATEIh OTKpbIBaeT cemadop Wwrt,
CUTHAJIM3UPYA MMUCATEISAM, YTO OHU MOTYT U3MEHSTh PeCypcC.

3amanmue
PeanusyiiTe anropuT™ penieHus 3aa9n YUTATEIU-TIHCATENN C UCIIOJIb30BaHUEM ceMadopoB.

K cnauye nadGoparopHoii npenocTaB/siloTcesi: BeinoiHeHHOE 3a/1aHKE.
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IIpakTnueckas padora Nel6. Pemenume 3amauy Ha pa3padOTKy MeTOI0B
CHHXPOHU3AIUM C UCIOJIb30BaHHEM ceMa(OpoB.

Lenb: Ocsoumsv pacuém pazmepa cmpanuy 6upmyaibHO20 NPOCMPAHCMEA 8
3a8UCUMOCIU OM PA3HBIX YCA0BULL.

MeTOIlH‘IeCKI/Ie YKRa3daHnust

[osicusiromas nuHgopmanus

Pemenue ¢ momompio cemadopoB 3aaaun "obenaromue Grtocodnr"

Cytb 3a1aun obenaromme punocodsl B ciueayroniem. MiMeercs: Kpyriblit CTO, 32 KOTOPBIM CHJIST
msTh (rtocodoB (BIpoueMm, UX YUCIIO MPUHIUIHATIBLHOTO 3HAYCHHUS HE MMEET — JUISl JAPYroro
yrcia ¢punocooB pemieHre OyneT aHANOTWYHBIM). [lepen KaXkIpIM M3 HHUX JISKUT Tapenika C
€/I0i1, CJIeBa M CIpaBa OT KAXJIOTO — JBE KUTaWCKue Maouku. Punocod MOKET HaXOJUThCS B
TPEX COCTOSIHUSX: MPOTOJI0IaThCs, AyMaTh M 00eaath. Ha ronomublii sxenynok punocod aymatsh
He MokeT. Ho HauaTh 00enaTh OH MOXET, TOJBKO €Ciii 00€ MAaJOYKH CJIeBa U CIPaBa OT HEro
cBoOONHBI. Tpebyercs CHUHXpOHM3UpPOBaTh neWcTBHUS (uinocodoB. B manHOoM ciydae oOumm
pecypcoM SIBISIOTCS NMaiouku. VumrocTpariyieil yciaoBui 3a1a4uu sBISIETCS.

Puc. 3agaua "oGenaromnue pumocodnr”.
JlanHas 3amauya sIBISETCS OJHOM M3 M3NMIOOJEHHBIX 3amad mpodeccopa Y. Xoapa, KOTOPBIHA
HCIIOJIb30BaJ €€ KaK MPUMEp B CBOMX paboTax Mo MapajjieIbHOMY IIPOrpaMMHUPOBAHHUIO.
[Ipu pemenun 3amaun OyneM HCHONb30BaTh MaccuB cemadopoB chopstick, omuceiBarommii
TEKyIllee COCTOsHUE Tamoyek: chopstick[i] 3akpbIT, ecnmu mayodyka 3aHATa, OTKPBIT — €CIH
cBOOOJIHA:
semaphore chopstick [S]={ 1,1, 1,1, 1};
AJNropuT™ peanusaluu AercTBuil punocoda i umeeT BUA:
do {

wait (chopstick [i]); /* B34Tb 1€Byt0 nanouky */

wait (chopstick [(1 + 1) % 5]); /* B3sTb paByto nagouky */
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ofenats
'si'g.nal (chopstick [1]); /* ocBOOOANTH JIEBYIO MAIOUKyY */
signal (chopstick [(i+1) % 5]); /* ocBoOoaAUTH MpaByIO MaIouKy */
AymaT
while (1);. -
3ananue
Peanu3yiite anroput™ pemieHus 3aaaun odenaromme Gunocodsl ¢ UCIOIL30BaHUEM ceMa(opoB.

K cnaue 1abopaTopHoii npegocTaBasoTcsa: BolnolHEHHOE 3a1aHUE.
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IIpakTnueckass padora Ne 17 Hanumcanue mnporpaMM Ha sI3bIKe
Accem0Jiep ¢ uCnoJIb30BaHNEM NMPSAMOIi apecanum.

Hean padorwi: [onyuenue npakmuyeckux Hagvlkoe pabomsl ¢ NPAMOU
aopecayuell eé pazHo8UOHOCMAMU.

MeTOIlI/I‘leCKI/Ie YRa3aHus

Hosicusiromast vHpopmManus

Peructpsl paboTaroriue ¢ npsMou aapecammei:

Pazyunths peructpsl obmero HaszHaueHuss EAX — peructp-cymmarop, EBX — 06a3oBblii
peructp, ECX - peructp-cueruuk, EDX - peructp naHHbIX.

Pazyunts xomannel Mov-nmomectutb, Sub-Bbraects, Add-crnoxuts, Mul-ymHOXUTB, Div-
nenuth. Haznauenue kBaipaTHBIX CKOOOK.

- Ilpsimast agpecanust - €cu U3BECTEH aJIPEC ONEpaH/ia PACIIOIATAIOIIETOCS B MTAMSITH

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

- HenocpenctBeHHast azapecanus - 3HAUYE€HHE OINEpaHia SBISETCA YacTblO MAaIIMHHOM
KoMaHbl. Onepanj npeacTapisieT cOOON KOHCTAHTY.

mov al,5

add bx,1234h

mov dx,a

- OTHOCUTENBHAS MpsSMas aapecalius - UCIOJIb3yeTCsl B KOMaH1ax repeaadn ynpasieHus. B
MalIMHHON KOMaH/I€ COJIEPKUTCS CMEIIeHHEe, KOTOPOe MPUOAaBIAETCS K 3HAUYCHUIO yKa3aTels
komann IP. To ecTb yka3piBaeTcs HE caM ajpec Mepexo/ia, a Ha CKOJIbKO OaTOB BIEpEN WIH
Ha3aj HaJlo nepeunTu. metka:

loop metka

VY takoro pexxuma agpecanuu ABa MpeuMylnecTBa. Bo-nepBbix, MalllnHHAs KOMaH1a CTAaHOBUTCS
KOpoue, TaK OHa COJIEPKUT HE TOJIHBIN ajJpec, a TOJIBKO cMelleHue. Bo-BTOphIX, Takoi KOJ He
3aBUCHUT OT aJipeca, 0 KOTOPOMY OH pa3MeIIaeTCs B aMsTH.

- PeructpoBas agpecarus - Oniepani HAXOAUTCS B PETUCTPE.

add ax,bx

- Ilpsmast ampecanus B mMaMsTH — OIMEPaHJIbl PACIONAraloTCsl B OMEPATUBHOM MaMsTH IO
M3BECTHOMY Ha dTame acceMOmupoBaHus aapecy. Takoil agpec 0OBIYHO 3a1aéTCS C MOMOIIBIO
CHUMBOJIMYECKOI0 UMEHH: «METKH.

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

Beruncnure 3HaueHue MHorowieHa 2x°4 - 3x"2 + x - 5 B Touke X = 7 (3aJjaHO B CETMEHTE
naHHbIX). YUeTBEpTast CTenmeHb X JOJDKHA BBIYMCIATHCA C TOMOIIBIO BO3BENICHUSI B KBapat
BTOPOH.
Boruncnute 3nadenue BoipakeHus 3x™ / 8 - x*3 \% 5 + x - 1 B Toukax x = 3, 6, 9 (B uukie
LOOP).

K cpaye 1abopaTopHoii npenocTaBiasiioTcsi: BelnoaHeHHOE 3a0aHKeE.
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IIpakTuuyeckass padora Ne 18 Hanucanue nporpamm Ha si3bike AccemoJiep ¢
HCMOJIb30BAHUEM KOCBEHHOI1 aapecanmu.

Heab padotbl: [lonyuenue npakmuueckux HA8bIKO8 pabomvl ¢ KOC8EHHOU
aopecayuell eé pazHo8UOHOCMAMU.

MeToanyeckue yKazaHus

Hosicusiromas uHgopmanus

Peructpsl paboTaronime ¢ KOCBEHHOM apecaruei:

ITosTopuTts peructpel EAX, EBX, ECX,EDX.

Pasyunuts peructper ESI- mansa ampecaumu namsitu, EDI- oOpamenuss x maccuBam, EBP
WHJIEKCUPOBAHMUSI.

[ToBTOpHTHE KOMaHABI MOV-IOMECTUTD, Sub-BbIuecTh, Add-C10KUTH

Haznauenue kBaipaTHBIX CKOOOK.

- KocBennas agpecanuss - azapec omnepaHa B IaMsATH MOXKHO HE YKa3blBaTh
HEMOCPEJACTBCHHO, a XPaHUTH B JIIOOOM perucTpe.

mov ax, [bx]

Agnpec, yKa3blBaéMbli B KOMAaHJE, SBIIAETCS yKaszaTelleM S4YelKH, colaeprKaueit
HCTIOJIHUTENIbHBIN apec.

- Anpecarus 1o 6a3e co CIBUTOM - KOMOMHAITUS TIPSIMOM M KOCBEHHOM aJipecariuu

mov ax, [bx+2]

mov ax, [bp]+2

- KocBennas azpecanus c MacuTabupoBaHHEM
mov ax,[esi*2]+2 - 3TOT MeTOj aJapecaluy MOJHOCTBIO HJECHTHUYEH MNPEbIAYyLIEMY, 3a
HCKJIFOYEHHUEM TOTO, YTO C €ro TMOMOIIBI0 MOXHO IPOYHMTATh SJIEMEHT MacCHUBa CIIOB,
JBOMHBIX CJIOB WJIM YYETBEPEHHBIX CIJIOB, IIPOCTO MOMECTHB HOMEp 3JIEMEHTa B PETUCTP
MHOXUTENb, MOXKET ObITh paBeH 1, 2, 4 win § - COOTBETCTBYET pa3Mepy JIEMEHTa MacCHBa
— 0aiiTy, CIOBY, JBOMHOMY CJIOBY, Y4ETBEPEHHOMY CJIIOBY COOTBETCTBEHHO.

- Az[pecaum[ mo 6ase ¢ HUHACKCUPOBAHHUEM - B OTOM MCTOAC aApCCalluu CMCIICHUEC OIICpaHaa
B IIaMATHU BBIYUCIACTCA KaK CyMMa 4YHCCII, COACPKAIIUXCA B JIBYX PCrucrpax, 1 CMCUICHUA,
€CJIM OHO YKa3aHO.

Bce cnenyromire koMaHIbl — 3TO pa3Hbie (HOPMBI 3aITUCH OJHOTO U TOTO ke IEHCTBUS:
mov ax,[bx+si+2]

mov ax,[bx][si]+2

mov ax,[bx+2][si]

mov ax,|[bx][si+2]

mov ax,2[bx][si]

- Anpecanus 1o 0aze ¢ MHACKCUPOBAHHMEM M MacIITaOMpPOBaHHEM - ITO camasi MOJHas
BO3MOJKHAsI CX€Ma aJipecallii, B KOTOPYIO BXOJST BCE CIIydaW, paCCMOTPEHHBIE paHee, Kak
YacTHBIC.

mov eax, ds:[eax+ebx*2+2]
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3aganue
BAPUAHTBI

1. 3agath OfHOMEPHBIM MaccuB, cocTosAuMi U3 X 37aeMeHTOB (X 3agaeTcs MmpenoaaBaTelieM U3
nuarnazona [7..10]). 3amosHUTh MaccMB KOHCTaHTaMH. llepeMecTHTh 3aJaHHBIA MacCHUB B
JIPYTYI0 00JacTh MaMsATH, TIOMEHSB MECTAaMHU 3JIEMEHTHl C YETHBIMA W HEUETHBIMU HOMEpaMU
(OCTaBUB Kbl 3JIEMEHT C YETHBHIM HOMEpPOM Ha MECTO HEYETHOIO 3JIEMEHTAa M Ka) bl
AJIEMEHT C HEYETHBIM HOMEPOM — Ha MECTO YETHOTO)

a) SJIEMEHTHI MaccUBa — OJJHOOANTOBBIE;

0) IeMEHTHI MaccuBa — IByX0alTOBBIE;

2. 3aiaTh OJJHOMEPHBIM MacCUB, COCTOSIIMN K3 X 251eMEHTOB (X 3aJaeTcsl MpPEernojaBaTeaeM U3
nuarazona [7..10]). 3amosHUTh MaccuB KOHCTaHTaMH. [lepeMecTuTh B Apyryro o0JacTh mamMsTH
AJIEMEHTHI C HEUETHBIMU HOMEPaMU

a) SJIEMEHTHI MacCcUBa — OJJHOOANTOBBIE;

0) IeMEeHThI MaccuBa — IByX0alTOBBIE;

3. 3agath OJHOMEPHBIA MACCHUB, COCTOSIINI U3 X 31eMeHTOB (X 3amaeTcs mpernojaBaTeieM u3
nuana3ona [7..10]). 3anonHuTh MaccuB KOHcTaHTaMu. [lepemecTuts B Ipyryro o0iaacTb MamMsTU
AJIEMEHTHI C YETHBIMU HOMEpaMu

a) SJIEMEHTHI MacCcUBa — OJTHOOANTOBBIE;

0) AeMEHThI MaccuBa — JIByX0alTOBBIE;

4. 3apathb 0IHOMEPHBII MaccuB, cocTosmMi n3 X 3neMeHToB (X 3aaaercs IpenojaBaTesieM U3
nuana3ona [7..10]). 3anonuuth MaccuB KoHcTaHTamMu. Co3naTh HOBBIM OJHOMEPHBIM MAacCHUB,
MOMECTHB B HErO Ha MECTO 3JIEMEHTOB C YETHHIMU HOMEPaMH SJIEMEHTHI 33JJaHHOTO MacCHBa C
HEYETHBIMH HOMEPAMHU U OOHYJIUB AJIEMEHTHI HOBOTO MAacCHBA C HEYETHHIMU HOMEPAMHU

a) IIEMEHTHI MacCHBa — OJJHOOANTOBBIE;

0) IeMeHThI MaccuBa — JIByX0alTOBBIE;

5. 3agath OJHOMEPHBIA MAaCCHUB, COCTOSIINN M3 X 31eMeHTOB (X 3a7aeTcsi mpernoiaBareyieM 13
muana3ona [7..10]). 3anomHuTh MaccuB KoHcTaHTamMu. Co371aTh HOBBIM OJJHOMEPHBI MacCUB,
MMOMECTHUB B HETO HAa MECTO JIEMEHTOB C HEUETHBIMU HOMEPAMH JIEMEHTHI 33JTAaHHOTO MacCHUBa C
HEYETHBIMM HOMEpaMH M 3alOJHUB 3JIEMEHTHl HOBOI'O MAacCHMBAa C YETHBIMH HOMEpaMu
MaKCHUMaJIbHBIMH 3HAYEHUSIMUA KOHCTAHT
a) SJIEMEHTHI MacCcUBa — OJJHOOANUTOBBIE;
0) IeMeHThl MaccuBa — JIByXOalTOBBIE.

K cnaue 1aboparopHoii npexocTaBasoTCA: BbIIOJIHEHHOE 3a/1aHUE.
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INPAKTUYECKASI PABOTA Ne 19 Hanucanue nporpamMMm Ha si3biKe
AcceMOJiep HA MCII0JIb30BAHHE JIOTUYECKHUX ONEePALMH.

Hean padorwli: [onyuenue npakmuueckux HA8bIKO8 pabomvl ¢ 102UYEeCKUMU
onepayusimu.

MeTtoanyeckue yKazaHus

[osicusiromas nuHgopmanus
Pa3y4ynTh KOMaH/IbI TOTHUECKUX OIICPALIHIA:
AND - Jlornueckoe 1
and ax,bx
and cl,11111110b ;O6nynenne mianmero 6ura CL
and d1,00001111b ;OGuynenue crapueit Tetpaasl DL
OR - Jlornueckoe UJIN
or al,dl
or bl,10000000b  ;¥YcraHoBUTH 3HAKOBEIN OUT BL
or c1,00100101b  ;Bxirounts 6uth 0,2,5 CL
NOT - Jloruueckoe HE

not byte[bx]
XOR - Jlornueckoe uckmouatoniee MJIN
xor si,di :SI=SI~DI
xor al,11110000b ;1uBepcus crapiueit rerpaast AL
xor bp,8000h ;AuBepcus 3HakoBoro o6ura BP
3adaHue

OO0BsBUTE IEPEMEHHYIO X KaK JIBOWHOE CJIOBO C KaKUM-TO 3HaueHueM. MuBepTupyiite 7-i, 15-i
u 31-it Out. O6HynuTe Mitaamuii 6aiT nepemeHHou. [IpucBoiite ennHUYHOE 3HAUYEHUE OUTaM
11-14 u 28-30. Pe3ynpTar coxpaHuTe B MEPEMEHHON y (€CTECTBEHHO, OHA TOXE JIOJDKHA OBITh

00BSIBIICHA KaK JIBOMHOE CII0BO). UHBEpTHpYIITE 3HAUEHHUE X.

K cnaue 1adopaTropHoii npegocTaBasOTCA: BBIIOIIHEHHOE 3a/1aHuE.
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IMPAKTHYECKAS PABOTA Ne 20
Hanucanue nporpamm Ha si3bike AccemOiep Ha UCIIOJIb30BaHUE CTEKA.

Hean padorwl: [lonyuenue npakmuyeckux Hagblkog pabomsi cO CMEKOM..

MeTtoanyeckue yKazaHus

Hosicusiromas uHgopmanus

KomaHp1 paboThI CO CTEKOM:

PUSH <onepanya> - 3aHOCUT JaHHBIE B CTEK.

Onepano MOXET ObITh PETHCTPOM, STYCHKOW TTAMSITH HJIM HETIOCPEJICTBEHHBIM OTICPAH/IOM.
Pazmep onepanma nomxen ObITh 2 w4 Oaiita. Onepany K1anéTcs Ha BEpPIINHY CTEKa, a
3HavyeHue peructpa ESP ymeHbIaercst Ha pa3mep onepania.

POP <omnepanm> - BIOMpAET JaHHBIE U3 CTEKa.

Omnepang MoxeT ObITh PErHCTPOM WM siueiikoil mamatu. Pa3zmep onepannia A0mKeH ObITh 2 WM

4 Gaiita. B cooTBeTCTBHH C pa3MepoM OIepaH/ia U3 BEPUIMHEI cTeKa OepyTcs 2 unu 4 Oaiita u
MIOMEIIAIOTCS B yKa3aHHBIM PETUCTDP UM SYEHKY NaMATH. 3HaueHue peructpa ESP
YBEJIMYMBAETCS HA pa3Mep OIepaH/a.

PUSHA u POPA — pa6oratot ¢ 16-tupaspsaabiMu peructpamu (AX, CX, DX, BX, SP, BP, SI,

DI).

PUSHAD u POPAD — pa6otarot ¢ 32-tupazpsaasimu peructpamu (EAX, ECX, EDX, EBX,
ESP, EBP, ESI, EDI).

PUSHF u POPF coxpaHsieT B cTeKe 1 BOCCTaHABJIMBAET M3 CTeKa mitaaiue 16 OuT perucrpa
¢rnaros.

PUSHFD u POPFD coxpaHsieT B cTeke 1 BOCCTaHABIIMBAET U3 CTeKa Bce 32 OuTa perucrpa
¢rnaros.

3aganue

ITomecTnTh YMCHO -5 B CTEK

ITomectnTs AX B cTEK

ITomectuts DS B cTek

IToMecTHUTB CIOBO X B CTEK

ITomecTuTh B cTEK CII0BO 1O aapecy B BX

ITomecTnTh 3HaueHHE U3 cTeka B CX

ITomecTuTh 3HaueHUE U3 cTeka B ES

IToMecTUTh 3HaUEHUE U3 CTEKA B IEPEMEHHYIO X
ITomecTuTh 3Ha4YEHHE U3 CTEKA B CJIOBO 110 azapecy B DI

K cnaue s1abopaTopHoii npegocTaBasOTCA: BbIIOJIHEHHOE 3a/1aHUE.
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INPAKTUYECKAS PABOTA Ne 21 Hanucanue nporpamMMm Ha si3biKe
AcceMOJiep HA MCII0JIb30BAHHE MEPEXO0I0B.

Hean padorel: [onyuenue npakmuueckux HA8bIKO8 pabomvl ¢ Nepexo0amu.

MeTozmquKne YKRa3zaHus

Hosicusiromas uagopmanus

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

jmp metka  ;Ilepexon Ha MeTKy

jmp bx ;Ilepexon mo agpecy B BX

jmp word[bx] ;Ilepexon mo aapecy, coaepsxkaiieMycs B maMstu 1o aapecy B BX
- Yc0oBHBIE TEpEXObl

Komannga Ilepexon, ecain YcioBue nepexoaa
JZ/JE HYJIb WUJIK PAaBHO ZF=1
INZ/JNE HE HYJIb UM HE PABHO ZF=0

JC/INAE/JB ectb nepenoyiHeHHe/He BhilIe U He paBHO/HUke CF=1
JNC/JAE/INB Het nepenosiHeHus/BoIiIe uiau papHo/He Hike CF=0

JP YHUCJIO €AUHUYHBIX OUT 4€THOE PF=1

JNP YHUCJIO €AUHUYHBIX OUT HEUYETHOE PF=0

JS 3HaK paBeH 1 SF=1

JNS 3HaK paseH 0 SF=0

JO €CTb IIEPEIIOIHEHNE OF=1

JINO HET MEPENOIHEHUS OF=0

JA/INBE BbIILIE/HE HUXKE U HE PABHO CF=0u ZF=0
JNA/JBE HE BBIIIE/HUKE WIN PABHO CF=1 nmu ZF=1
JG/INLE Oosble/HE MEHbILIE U HE PaBHO ZF=0 u SF=OF
JGE/INL OoJblIIe UM PAaBHO/HE MEHBIIIE SF=0OF
JL/INGE MeHbIIIe/He 0OJbIIIe U HE PaBHO SF#OF
JLE/ING MEHbIIIE T paBHO/HE O0JIbIIIe ZF=1 nmu SF#OF
ICXZ conepxkuMoe CX paBHO HYIIO CX=0
3aganue

Hanummre nporpammy Uisd CpaBHCHUS JABYX MEPCMCHHBIX CO 3HAKOM d U b. B 3aBUCHMOCTH OT

PE3yIbTaTOB CPAaBHEHUS BBIBEIUTE «a < by, «a > b» unu «a = by.

K cnaue 1abopaTopHoii npeaocTaBasoTCs: BBIIIOJIHEHHOE 3a/1aHUE.
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IMPAKTUYECKAS PABOTA Ne 22 Hanucanue nporpamMm Ha si3bIKe
Accem0i1ep Ha HCIIO/Ib30BAHHME LIUKJIOB.

Heab padotbl: [lonyuenue npakmuueckux HAGbLIKOG pabomul ¢ YUKIAMU.

MeTozmquKne YKRa3zaHus

Hosicusiromast vHpopmManus
Komanpga metku.
Mertka npeacrapiser co00il CUMBOJIMYECKOE UMsI, BMECTO KOTOPOT'O0 KOMIWJISITOP MOACTABISET
azapec. B mporpammMe Ha accemOiepe MOKHO MPUCBOUTH UM JIFOOOMY aipecy B KOJIE MU
JaHHbIX. OOBIYHO METKH HCIOJIB3YIOTCS AJIsl OPraHU3aIUH MEPEX00B, IIUKIOB UITH KaKUX-TO
MaHUITYJISIIUHN ¢ JTaHHBIMA. MeTKa 00BSBIISAECTCA OYSHB MPOCTO: TOCTATOYHO B HAYaJI€ CTPOKHU
HaIKUCaTh UMsI U IOCTABUThH JIBOETOUHE.
ml: mov ax,4C00h ; BMecTO uMeHU m! KOMIUIATOP Be3/e OyneT NOJACTaBIATh aIpec KOMabl
mov ax,4C00h.

int 21h
Mo>KHO OOBSIBIATH METKY Ha ITyCTOM CTPOKE Mepe]] KOMaH 0.
exit_app:

mov ax,4C00h

int 21h
Msi METKM MOXET COCTOSITh W3 JIATUHCKUX OyKB, HU(QpP U CHUMBOJOB MOTYEPKUBAHMS, HO
JIOJDKHO HAYMHATHCS C OYKBBI.
- LOOP — komanaa umkna. Y 3TOM KOMaHIbl OAMH OINEpaH] — HMs METKH, Ha KOTOPYIO
ocymiecTBisieTcss nepexod. B kadectBe cuérumka mukia ucnoaszyercs peructp CX. Ecmm
coaepxumMoe CX He paBHO HYJIO, TO OCYIIECTBIISIETCS MEPEXOJ HA METKY, MHAa4Ye yIpaBiIeHUE
nepexoauT K cuenyromei nocie LOOP komanze.

3ananue
Hamumire mporpaMmy st BRIYKCIEHHS CTEereHn ncia 3 mo popmyne a = 3". Yucno a — 16-
O6utHoe 1enoe Oe3 3HaKa, 4ucio n — 8-OuTHoe 1enoe 0e3 3Haka (Mcnosb3yiite n<ll, yToOBI
n30exarh eperoTHEHMS).

K cnade 1adopaTropHoii npegocTaBasOTCA: BBIIOJIHEHHOE 3a/1aHUE.
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INPAKTUYECKAS PABOTA Ne 23 Hanucanue nporpaMMm Ha si3biKe
AcceMOJiep HA MCIIOJIb30BAHHE CABUIOB.

Hean padorei: [onyuenue npakmuueckux HA8bIKO8 pabomvl cO COBULAMU.

MeToanyeckue yKazaHus

osicusiromas nuHgopmanus
SHR - Jlormyeckuii caBur BopaBo. Y 3TOM KOMaHIbl JBa onepaHnaa. [lepBwlid omepann
npezcTaBisieT co00i caABUTaeMoe 3HaYCHNE U Ha €0 MECTO 3allUCBHIBACTCS PE3YIbTAT ONEPALHH.
Bropoii onepann yka3bIBaeT, Ha CKOJIBKO OMT HYKHO OCYILECTBUTH CABHUI. DTUM OIEPaHIOM
MOJKET OBITh JIN0O HEMOCPEACTBEHHOE 3HaYeHHe, 0o peructp CL.
BeinBunyThI OuT craHoBuTcs 3HavyeHweMm ¢uara CF. Crapmmii OMT mony4daeT HyJEBOe
3HaueHue. JTa ornepalus IOBTOPSIETCS HECKOIBKO pas3, €CIM BTOPOM onepaH] 00JbIle eTUHULIBL.
Jlormveckuii cABUT BIPaBO MOKHO HCIIOJIb30BAaTh AJIs JENEHUS LENbIX 4yucen 0e3 3Haka Ha
CTENeHb 2, MpUYEM CIABUT paboTaeT OpicTpee, yeM KoMaHa aeneHust DIV.
shr ax,1 ;JJormaeckuii caur AX Ha 1 OuT BIipaBo

shr byte[bx],cl ;Jlor. cnBur 6aiita o aapecy BX ma CL 6uT BipaBo

shr cl,4 :CL=CL/16
SAR Apudmernyeckuii caBur BHpaBo. Apu(METHYECKUH CIBUT OTIMYACTCS OT JIOTHUYECKOTO
TE€M, YTO OH HE M3MEHSET 3HAUCHHE CTapuiero OuTa, U MPEeAHa3HAYeH NJIS YUCENT CO 3HAKOM.
BoeiBunyThIil Out cranoButrcsi 3HaueHuem ¢uiara CF. 3nakoBbiii Out He m3mensiercsa. [lpu
casure Ha 1 OuT cOpacwiBaercs (mar OF. DTy KomMaHay MOXHO HCIIOJNB30BaTh ISl JICTICHUS
[ENBIX YUCENl CO 3HAKOM Ha CTerneHb 2 (oOparuTe BHMMAaHHE, YTO «OKPYIJIEHHE)» BCETIa B
CTOPOHY MEHBIIIET0 YHCIIa, TOATOMY AJIsSi OTPUIIATENIbHBIX YUCEI Pe3yabTaT OyleT OTIu4aTbes OT
pe3yabTaTa JAeJIeHUs ¢ MOMOIIb KoMaH bl IDIV).

sar bx,1 ;Apudmernyeckuii capur BX Ha 1 6ut BipaBo
sar di,cl ;Apudpmernueckuit cipur DI na CL 6ut BripaBo
sar [x],3 ;X =X / 8 (X - 8-OuTHOE 3HaYEHUE CO 3HAKOM)

SHL Jlorunueckuii CABUT BJIEBO.

SAL apudmernyeckuit capur BneBo. OHaKo, HA CAaMOM JIeJIe 3TO MPOCTO CHHOHUMBI JAJIsl OTHOM
U TOH ’Ke MalIMHHOKW KoMaHjbl. CIBUI BJIEBO OJWHAKOB JIJIS YHCEI CO 3HAKOM M ducell 0e3
3HaKa. Y KoMmaHbl 2 onepanja, ananornuyHo komanaaM SHR u SAR. Crapmuii OuT cTaHOBHUTCS
3HauenreMm ¢rara CF, a mimagmmii nmoimydaetr HysneBoe 3HadeHue. C MOMOIIBIO CIIBHTa BIIEBO
MO>KHO OBICTPO YMHOaTh 4Kclia Ha cTeneHb 2. Ho OyapTe BHUMATEIbHBI, YTOOBI HE TIOTYYUTH B
pe3yabpTate nepenoianenue. Eciu npu caBure Ha 1 OUT MEHsIeTCsl 3HaYeHUE CTapiiero OuTa, To
ycranaBnuBaetcs ¢uiar OF.

shl dx,1 ;Cneur DX Ha 1 OuT BI€BO
sal dx, 1 ;To xe camoe
shl ax,cl ;Cnur AX na CL O6ut BIeBo

sal [x],2 X=X *4

ROR - TlpocToi IMKINYEeCKUH CIBUT BIIPABO.

ROL - TIlIpocroil mUKIMYECKH CIBHUT BIEBO. 3HAYCHHE IIOCIETHETO BBIABUTaeMOTo OHUTa
kormupyercst B ¢uar CF. Jlna casuroB Ha 1 Out ycranaBnmuBaetcs ¢aar OF, ecnu B pesyibTaTe
CIBHUTA U3MEHSETCS 3HAKOBBII OUT ornepaH/a.

rol bl,1 ;Jlukmmueckuii cipur BL Ha 1 6ut BiieBo
ror word[si],5 ;Lluknuueckuii caBur ciosa o aapecy B SI Ha 5 6ut BipaBo
rol ax,cl ;Jlukmmaeckuii ceaur AX Ha CL OuT BIeBo

RCR - Huknuueckuii caBUr 4epes (iar nmepeHoca.
RCL - Huxnuueckuit casur uepes iaar nepeHoca. OTianune OT IPOCTOr0 HUKJINYECKOTO CIBUra
B ToM, uTo ¢uiar CF yuacTtByeT B ciBure HapaBHe ¢ OuTamu omepasja. Ilpu cnsure Ha 1 Out
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BhIZIBUTaeMbIi OUT momeniaetrcs B CF, a 3nauenue CF BaBuraeTcst B onepan ¢ Ipyro CTOPOHBHI.
[Ipu caBure Ha HECKOJBKO OUT 3Ta omeparysi MOBTOPSETCS MHOTOKpaTHO. OmnsTh Xe uis
caBuroB Ha 1 out ycranaBmuBaetcst uiar OF, eciu B pe3ynbrare cABUTA U3MEHSETCS 3HAKOBBIN
OuT onepanja.

rer dh,3 ;Jluki. casur DH Ha 3 6uta BripaBo uepes ¢uar CF

rcl byte[bx],cl ;Ilukn. casur Gaiita mo aapecy B BX na CL 6ut BneBo uepe3 ¢uiar CF
rcl dx,1 ;Jluki. cagur DX Ha 1 6uT BieBo uepes daar CF.

3ananue

1. O0bsiBUTE MaccuB U3 8 cioB 6e3 3Haka. CABMHBTE MEPBBIN 1eMeHT Ha | OUT BIIEBO, BTOPOI
3JIeMEHT — Ha 2 OuTa BOPaBO (JJOTMYECKUM CIIBUTOM), TPETUN AJIEMEHT — Ha 3 OuTa BIEBO U
T.J. 10 KOHIIa MaccuBa. Vcrionp3ynTe UKIIBL.

2. OObsBUTE B mporpaMme cTpoky. [InuHa cTpoku nomxkHa ObITH OoJblIe 8 CHUMBOJOB U
XpaHUThCs B Oalite Oe3 3Haka. Hamwmure mukn ans mmdpoBaHUS CTPOKU MO alNTOPUTMY:
NEPBBIA CUMBOJI LIMKIMYECKU CBUTAETCA BIpaBo Ha 1 6ut, BTopoit cumBosI — Ha 2 OuTa, ..., 7-
i — Ha 7 6uToB, 8-if — cHOBa Ha 1 Out, 9-i Ha 2 OuTa M T.1.

K cnaue .JIaﬁopaTopHOﬁ nmpeaoCTaBJasAl0TCA: BremmonnenHoe 3agaHue.
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IMPAKTUYECKAS PABOTA Ne 24 Hanucanue nporpaMMm Ha si3biKe
AcceMOJiep HA UCIIOJIb30BaHUE (u1aros.

Hean padoTel: [lonyuenue npakmuueckux Ha8bikog pabomwl ¢ ghrazamu.
MeToanyeckue yKazaHus

Hosicusiromas uHgopmanus

®nar nepenoca CF

Komanma CLC copacsiBaer ¢ar CF.

Komanna STC ycranaBnupaet ¢uiar CF B enuHMITY.

Komanga CMC unBeptupyet 3nauenue ¢uara CF.

®nar Hanpasienus DF

OroT ¢uar ompesenseT HampaBlieHHe OOpabOTKM MaHHBIX IIEMOYEYHBIMH KomaHnamu. OH
JOJI’KEH YCTaHABIMBATHCA WM COPACHIBATHCS MEepe UCIIOIb30BAHUEM ITUX KOMaHI.

Komanga CLD copaceiBaer ¢iar DF.

Komanpma STD ycranaBnuBaet ¢uar DF B enununy.

®mnar npepsiBanus IF

OTOT uiar onpenensier, pa3peiieHbl B JAHHBIH MOMEHT IPEPBhIBAHUS WU HET.

Komanna CLI copaceiBaet daar IF (3anperaer npepeIBaHus ).

Komanpaa STI ycranaBnuBaer ¢nar IF B enunuiy (pa3peuiaeT npepbiBaHus).

Komanna LAHF 3arpyxaer mnanmmii 6ait peructpa ¢uaroB B AH. E€ yno6no ucnons3oBars,
KOT'Jla HY>KHO MOJIYYUTh 3HAUYEHUS Cpa3y HECKOJIbKUX (hIaros.

/7 6 5 4 3 2 10
SF(ZF| O [AF| O |PF| 1 |CF

Komanna SAHF BoinonHsieT oOpaTHyto onepaiuio — 3arpyxaer cojaepxxkumoe AH B mmaammit
OaiiT peructpa (iaaroB. DTO MO3BOISET OAHOBPEMEHHO H3MEHUTh 3HAYEHUS HECKOJBKHX
¢naros. IIpu atom Outsl 1, 3, 5 peructpa AH urnopupyrores.

3aganue
Beruucnure cymmy 3nauenuit ¢uiaroB CF, SF, ZF. Ecnu pesynbrar Gonbiie 1, nHBEpTUPYHTE
3HayeHue ¢uara CF

K cpaye 1abopaTopHoii npexocTaBiasiioTcsi: BrlnoaHeHHOE 3a1aHKeE.
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INPAKTUYECKASA PABOTA Ne 25 Hanmcanue nporpamMm Ha si3bIKe
AcceMOJiep HA MCIIOJIb30BAHHE KOMAH/I pa00ThI ¢ OUTAMU.

Heab paborbi: [lonyuenue npakmuueckux HABbIKOG paboOmvl ¢ KOMAHOAMU
pabomsl ¢ bumamu.

MeTOIll/I‘leCKI/Ie YKazaHus

Hosicusiromast vHpopmManus
CkanupoBanue OuToB BbIMoNHseTCs komanaamu BSF u BSR. Otu xomMaHabl 04eHb MOXO0XKH. Y
Hux 2 omnepanja. [lepBrlii onepana 1okeH ObITh 16-OUTHBIM PETUCTPOM, B HETO 3aITUCHIBAETCS
pe3ynbTaTt. Bropoit onepang MokeT ObITh 16-OMTHBIM PETHCTPOM HIIM CIIOBOM B MaMSTH — 3TO
oOpabaTeiBaeMOe 3HaYCHHE.
Komanna BSF npocmarpuBaer GUTHI BTOPOIro OnepaHja OT MIIAJIIEro K CTaplieMy U MOMEIAeT
WHJCKC TEePBOr0 €AMHUYHOTO OuTa B peructp. buTel HymepyroTcsi, HauumHas ¢ Hyjds. Ecmm
SAMHUYHBIN OUT HalineH, To ¢uar Hyis copaceBaercs (ZF=0). Eciu Bce OUThI HyNeBbIe, TO ¢uiar
HyJs yctaHaBiuBaetcs (ZF=1), a 3HaueHue nepBoro onepanaa Oyaer HeonpeaeaEHHbIM.

mov ax,01011000b ;AX=58h

bsf bx,ax :BX=3, ZF=0

XOr ax,ax ;AX=0

bsf bx,ax :BX=?, ZF=1
Komanzna BSR npocmaTpuBaet OUTHI OT CTapUIETro K MIIJIIEMY.
mov ax,01011000b ;AX=58h

bsr bx,ax ;BX=6, ZF=0

XOr ax,ax :AX=0

bsr bx,ax :BX=?, ZF=1
Komanas! npoBepku 1 MoauduKauu OUToB
Komanna BT xonupyer 3nauenue nposepsiemoro o6urta B ¢aar CF. Bot u Bcs nposepka! Ilocie
ATOrO0 MOKHO BBITIONHUTH YCIOBHBIA mepexon komangamu JC wmu JNC, B 3aBUCHMOCTHU OT
3HaueHusl OuTa. Y KOMaH/bl /IBa ONEpaHaa: CIOBO B PErMCTpe WM B MaMATH M HOMEp OuTa,
KOTOPBI MOXKET HaXOAUTHCS B PETUCTPE UITH ObITh HEMTOCPECTBEHHBIM 3HAYCHHEM.

bt ax,0 ;IIpoBepka muammiero 6ura AX
jeml ;Ilepexon, eciu 6T paseH 1
mov cx,3 :CX=3

bt ax,cx ;IIpoBepka 3-ro 6ura AX

jnc ml ;Ilepexon, ecnu Out paseH 0

komanga BTR npoBepsier 6ut 1 3aTeM cOpachIBaeT ero;

komanaa BTS nposepsier 6uT 1 3aTeM ycTaHaBIMBaeT €ro B 1;

komanga BTC npoBepsier 6UT U 3aTeM UHBEPTHPYET €TO.

OTH KOMaH[Ibl yIOOHBI TEM, YTO MOKHO COBMECTUTh ITPOBEPKY OMTA M MPUCBOEHUE EMY HOBOTO
3HAYCHMUS.

3aganue
Hanumure nponenypy, koropas cOpachlBaeT CTapUIMii €IMHUYHBIM OUT M yCTaHABIMBAET B
eAMHMILY MIIQJIINNA HyJIeBoi OuT B peructpe AX.

K cpaye 1abopaTopHoii npenocTaBiasiioTcsi: BeloaHeHHOE 3a1aHKeE.
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INPAKTUYECKAS PABOTA Ne 26 Hanucanue nporpamMMm Ha si3biKe
AccemOJep.

Heab pabGorwi: [lonyuenue npakmuueckux HABbIKO8 padbOmvl ¢ KOMAHOAMU
Accembnepa.

MeTOIll/I‘leCKI/Ie YKazaHusd

3aganmne

HanucaTts MOysb, KOTOPBIN O BXOJHBIM JaHHBIM (TIOPSIAKOBBIN HOMEp UMCIIA)
BO3BpaTUT no3utuio (X,Y) 3Toro yucna.

2. CTpoeHue TaOJIHIIbI.
Tabnuna uMeeT CIeayOIIHi BUI:

1341011
25912 ..
6813 ..
714 ..

15 ...

16

3. Hannbie. Bxonnsle: n1Ba Oaifta. B Bameit nporpamme 1.6. nepenano Ba CHMBOJIA, KOTOPBIE
onuiyT yucio tumna word (2 6aiita). [lepBrlii mepeaHHbIi CUMBOJ - MIIAIIINN OalT uncna,
BTOpOI1 - cTapumii. Harpumep, ecnu Hy»HO nepenats uncio 1234h, o Tectupyromas
nporpaMmMa cHavana rnepenact 6ait 34h, 3atem 12h. BxogHoe uncio MoxxeT u3MeHATbes oT 1 10
OFFFFh.

Brixoansie: nBa Oaiita. Bama nporpamMma momkHa OyneT BepHYTh O3UIIMI0 BxomHOTro ynca.
[TepBelii Gaiit - X-koopauHara, BTopoil - Y-koopaunata. Hanpumep, 1 umeer xoopaunarsi (1,1),
2-(1,2),5-12,2),7-(1,4) ur.n

K cnaue .J'IaﬁOpaTOI)HOﬁ NnmpeaoCTaBJasAl0OTCA: BremmonnenHoe 3agaHue.
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IMPAKTUTUECKAS PABOTA Ne 27 HanmcaHue NporpamMm Ha si3bIKe
AccemOJep.

Heab pabGorwi: [lonyuenue npaxkmuueckux HABbIKO8 padbOmMvl ¢ KOMAHOAMU
Accembnepa.

MeTOIll/I‘leCKI/Ie YKazaHus

3aganune

1. an maccuB u3 10 6e33HaK0BBIX OaiiToB. IHBepTHPOBATH T€ OANUTHI, B CTApPIINX OUTaX
KOTOpBIX uMmerores 1. Haiitu cyMMy 351eMEHTOB MOJTY4E€HHOTO MacCHBa.

2. baliTBl 37IeMEHTOB MAcCHBa, B 7-bIX OUTaX KOTOPHIX UMeETCs 1, CIBUHYTH JIOTHYECKH BIIPABO
Ha oJUH pa3psa. OnpeaeauTs CyMMY JIEMEHTOB MOTYYEHHOTO MacCUBa.

3. Dnementsl MaccuBa u3 10 6aiitoB 06bequHUTH 110 MJIN ¢ xomom 01101011. B nonyuenHOM
MacCHUBe MOJCYUTATh KOJINYECTBO 3JIEMEHTOB, MECHBIINX yncia 128.

K cnaue J'IaﬁOpaTOpHOﬁ NnmpeaoCTaBJasAl0TCA: BremmonnenHoe 3agaHue.
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