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Heabp mpakTuyeckoii padoTbi: 3ydeHHEe OCHOBHBIX IPHUHIIUIIOB
paboThl MPOTPAMMHUPYEMBIX apOUTPOB, MNPHUOOPETEHHUE MNPAKTUUYECKUX
HAaBBIKOB  JIMHAMUYECKOTO  YIIPaBJIEHUS  CHCTEMOM  MPUOPHUTETOB,
dbopMupoBaHuE TPACKTOPUU MPUOPUTETHOIO 3ampoca B CTPYKTYpe
apourtpa.

1. OcHOBHBIE MOHATHUS

1.1 OcHOBHBbIE NOHATHUSI MHOT0321a4YHOI0 Pe:KUMa padoThl

PaGota COBpEeMEHHBIX ONEPAIMOHHBIX CHUCTEM OINHUpaeTCi Ha

MHOT033Ja4HbIN (MHOTOMOTOYHBIN ) pexXUM IJTAHUPOBAHUS,
JTUCTIETYEPU3AMU Y BBINOJHEHUS 3a7a4 WIM MPOILIECCOB B COOTBETCTBUU C
OTPEJCICHHBIMA  CTpaTeTUsAMH  OOCITYy KHUBaHUSI. OIHOBpEMEHHOE

BBIIIOJTHEHHE  HECKOJBKMX  3a/laya  WJIM  HECKOJbKUX  ITOTOKOB
OTPaHUYUBAETCS HEBO3MOKHOCTHIO OJJHOBPEMEHHOIO MX OOpalleHus K
HEpa3JeisieMbIM pecypcaMm (IIPOLiEcCCOop, NaMsTh, CUCTEMa MPEPHIBAHUMN,
KaHaJIbl OPsIMOTO JAOCTyNa K MaMsTH, CUCTEMHbIE OWUOJHUOTEKHU U T.1.). B
CBA3M C OTUM Ha amNMapaTHO-IPOTPaMMHOM ypPOBHE BO3HUKAET
HEOOXOJUMOCTh B JMHAMHYECKOM  yOpPaBICHUU  JOCTYIIOM K
HEpas3JeNseMbIM pecypcaM CO CTOPOHBI OJHOBPEMEHHO BBIOJIHAIOIIMXCS
3a/lad WIK TOTOKOB. JlJisi pa3pelieHusi BO3HUKAIOUUX KOH(MIUKTOB 3a
oOlIMi Hepa3JeNsaeMblil pecypc BBOJIUTCS CHEUUATBHBIA CUCTEMHBIM
npouecc apOuTpaxka W JUCIETYEPU3ALUU, KOTOPBIM MOXET HMETh
anrapaTHyl WA NOpOrpaMMHYI0 pealn3aund. B 1epBoMm  ciydae
YCTPOMCTBO-apOUTP OCYIIECTBIISIET 00paboTKy ACUHXPOHHO
MOCTYMNAIIIUX 3alPOCOB OT YCTPOMCTB, BO BTOPOM CJydae Mporpamma-
apobutp, Bxonsgmas B coctaB cucremHoro IIO, ocymecTBiser
TUCIIETYCPU3ALNIO  OOpallleHuid OT CHUCTEMHBIX WM HOPHUKIIATHBIX
pOTpaMM.

ApOuUTp — 3TO CaMOCTOSTENbHBIN (YHKIIMOHAIBHBIA y3en (puc.l),
KOTOpBIi oOpabatbiBaeT K-OMTOBBI BEKTOpP 3alpPOCOB OT YCTPOMCTB H
IOCBIIACT MM Kpa3psiIHBIA BEKTOP IOATBEPXKACHUH C €IMHCTBCHHOM
JIOTUYECKOMN €IMHUILIEN, COOTBETCTBYIOLIEH IIPUOPUTETHOMY KaHay.

noars.1l
....... APBEUNTP

Puc. 1 [IpencraBnenue apouTpa Kak «4€pHOTO» SITUKA
OnHuM U3 BO3MOXHBIX NyTEH TOBBIMIEHHUS THOKOCTH apOuTpa
ABJIAETCS MEPUOANYECKAS TTPOrpaMMHasl MEPECTPONKA €T0 MPUOPUTETHOU



CTPYKTYyphl. OmnepalMOHHAas CUCTEMa, HAIpUMEpP, 4Yepe3 KaxIyIo
MWJUINCEKYHAY ~ MEHS€T  MECTaMu  IPUOPUTETHI  KaHAJIOB IO
ONPENECICHHOMY aIropuT™My. [l03TOMYy HHU3KONPUOPUTETHBIE KaHAJbI
NEPUONYECKU CTAHOBATCS BBICOKONMPHUOPUTETHBIMU, W Haobopot. [lpu
Xa0TUYECKOM  «IEPEMENIMBAHUNAY) NPUOPUTETOB KAaHAJIOB BCE OHU
OKa3bIBAIOTCA B  paBHbIX ycinoBusx. Ilpm  1enenanpaBieHHOM
NepEeMENIMBAHUN TPUOPUTETHOCTh B IIEJIOM COXpaHsAeTcs, HO 3(¢dexTa
«rpy0OOro OTTECHEHHUS» HET.

Cpenu apOUTpOB HaUOOJBUINA MHTEPEC MPEACTABISIIOT apOUTPHI C
U3MEHSEMBIM 3aKOHOM IIPUOPUTETOB 3ampocoB. V3MeHseMBbI 3aKOH
HEOOXOaUM JJI TMPEJOCTaBIEHUA JOCTyma K OOIIeMy pecypcy BceM
HYXJAIOIIAMCA 3aJ1a4aM UJIA YCTPOMCTBaM.

OTnauuurenbHass OCOOCHHOCTh MNPOTPAMMHUPYEMBIX  PEIIETYATHIX
apOUTPOB 3aKIIIOYAETCS B TOM, YTO 3aKOH apOUTpaka 3aBUCHUT HE TOJIHKO
OT KOJIMYECTBA 3alpOCOB, HO U OT CTPYKTYPHOIO COOTHOIIEHUS MEXKITY
HUMH.

Ha puc. 2, puc.3, puc. 4 mpencTaBlIeHbl CXEMbl PEMIETYATHIX
(mporpaMMupyeMbIX) — apOUTpOB, peaausyromux 128  pa3audyHbIX
MIPUOPUTETHBIX COOTHOIIEHHM B &-pa3psiiHOM BEKTOPE 3alpocOB B
3aBUCUMOCTH  OT  28-pa3psIHOTO KOJa YIPAaBISIOLIETO PETUCTpa
npuoputeToB Q. Kaxxagomy sneMeHTapHO# sueiike apOUTpa COOTBETCTBYET
onuH paspan Qi MporpaMMHO-TOCTYITHOTO PErucTpa MPUOPUTETOB (HA
puc.2,3,4 He mnokazaH). Ilpm OTCyTCTBUM KOH(IMKTOB 3JIEMEHTapHas
siYeiika TPaHCIMPYET CUTHAJIBI a U D Ha BeIxobI € u d 6e3 u3meHenus. [pu
KOH(JIMKTE 3JIEMEHTapHas siueliKa «PyKOBOJCTBYETCS yKa3aHUSIMU» OUTa
ynpasistomero paspsga Qi [okazano, uro mro0oW  KOHGIMKTHOU
CUTyalluM Ha BXOJax apOuTpa HE3aBUCHUMO OT KOJa B PETHUCTpE
IIPUOPUTETOB HA BBIXOJBI MPOUAET TOJBKO OAWH curHai. Ilepectporika
CTPYKTYPbI IPUOPUTETOB JIOCTUTAETCS U3MEHEHHEM KOJIa B YIIPABJIAIOIIEM

peructpe Q.
— Kl K8

K4




Puc.2 Ctpykrypa pemieruaroro apoutpa Nel

M1
M3
M2

M4
Puc.4 Ctpykrypa pemeryaroro apoutpa Ne3

B3anmooTHOmIeHUsT MEXAy JII000M mapol  KOHKYPHUPYIOITUX
3aMpOCOB OJIHO3HAYHO OMPENeIItoTcss outoM Qi yIpaBIsIOIIero perucrpa
B COOTBETCTBMM TabOiuied pabOThl, HMEIOMIEH JBa BapuUaHTa
dopmuposanus Beixonos C-d, ¢'-d (Tabin.) aneMeHTapHOM sSuekiku (puc.5).
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Puc.5 Cxema sneMeHTapHON KOHPIUKTHOUN STYEHKHU

Tabnuna — PaboTa KOH(MIMKTHON SIYEUKU peleTyaToro apouTpa
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ApOutp ycTpaHser o0Oble KOH(MIUKTHI TpU JIIOOOM KOJIE B
pPErucTpe, OJTHAKO B 3aBUCHMOCTH OT KOJ[a OH MOXET OBITh HACTPOCH JIOO
Ha OJIMH M3 KECTKUX, TU00 Ha OJUH U3 THOKUX PEKUMOB.

2 IlpuMepsl peajM3auiy HACTPOMKHU PelIeTYATOro apouTpa

[lycth, HanmpuMep, TpeOyeTcst 00eCeUnuTh CIeAYIONTYI0 MTPUOPUTET-
HOCTb 3aIIpOCOB JIsl apOUTpa Ha puc. 2 (TIpsiMasi 3a/1a4a)

K3->K2->K8->K6->K7->K1->K5->K4.

Crpenka B TakoWl 3alyCH HampaBlieHa OT Oojee IPHOPUTETHOIO
BXOJla K MEHee IpuopuTeTHOMY. s obecmedeHns] yKa3aHHOTO pPEKHMa
KOJI B YIPABJISAIOIIEM PETHCTPE JOJKEH HACTPOUTH y3JIOBBIC CXEMBI Clie-
JTYIOIITUM 00pa3oM:

K3->K2, K3->K8, K3->K6, K3->K7, K3->K1, K3->K5, K3->K4*,
K2->K8, K2->K6, K2->K7, K2->K1, K2->K5, K2->K4,

K&->K6, K8->K7, K&8->K1, K&->K5, K8->K4,

K6->K7, K6->K1, K6->K5, K6->K4,

K7->K1, K7->K5, K7->K4,

K1->K5, K1->K4,

K5->K4.

Kaxnoe U3 3TUX yCIOBUN 3aa€TCsi 3HAUEHUEM COOTBETCTBYIOIIETO
outa B ympaBiswomieM 28-pa3psgHoM perucTpe. AHAJIOTUYHO MOXKHO
3a1aTh JIIOOOM JKECTKUM MPUOPUTETHBIM TMOPSJOK MEXKAY KaHaJIaMHu.
Uucao Takux pesKMMOB PABHO YUCITY MEPECTAHOBOK MEXTY HOMEpAMU Ka-
HasioB Pg=40 320. OpHako 3TO YMCIO HE MCUYEPIBIBAET BCE BO3MOXKHBIE
peXKUMBbI pabOThl yCTpOUCTBa. J[€HCTBUTEIBLHO, MOCKOIBKY YUCIIO yIpaB-
JSOMMX OUT B apOuTpe B TaHHOM mpuMepe coctasisier Cg = 28, To BO3-
MOKHBI 228=268 435 456 BapuaHTOB HACTPOMKH, KOTOPBIE, 3a MCKIIOYE-
HUEM YK€ PaCCMOTPEHHBIX, XapaKTEPU3YIOTCS TMOKUM pacrpeeIeHueM
MPUOPUTETOB MEXY KaHAJIaAMHU.



Cwmpbicn THOKUX PEXKHUMOB COCTOMT B TOM, YTO MHPUOPUTET MEKIY
KaHaJlaMU ONPENEIAECTCA HE TOJBKO KOJOM B YIPABIISIIOLIEM PETUCTPE, HO
TAKXK€ 3aBUCUT OT YUCJIa MOCTYIHUBIINX 3aIIPOCOB U UX PACIPEACIICHUS 10
BxoJaMm apoOutpa. Ecnu B mpenpiayiieM mnpuMepe HW3MEHUTHh 3HAUYCHHE
TOJIKO OJHOTO OuTa B yOpaBIsAIOIIEM KOJe, a HWMEHHO Owura,
ONPENEIAIONIETO B3aUMOOTHOILIEHU Mexay Bxogamu K3 u K4, To
ycinoBue K3->K4, nomedeHHoe paHee 3HaKOM * | HU3MEHUTCA Ha
npoTtuBomnojaoxHoe. K4->K3 («mectepka ObeT Ty3a»). Takoe M3MEHEHHE
MPUBOJIUT K MOTYUYECHHUIO OJTHOTO U3 THOKUX PEKUMOB.

IIpennonoxum, 4To 3a1aHa KCXOAHAsA CUCTEMA IPUOPUTETOB, HO K4-
>K3. Ilycts 3anpocs! crynuinu Ha Bce BXoabl K1—K8& n Tonpko Ha BXOAbI
K1—K4. JIns mepBoro BeKTOpa 3ampocoB Ha PUC.6 a) MONY>KUPHBIMHU
JVHUSIMU TOKAa3aHbl TPACKTOPUM PACTPOCTPAHEHUS 3aMPOCHBIX CUTHAJIOB
yepe3 apoutp. M3 pucyHka curHasa BUAHO, YTO IMPU B3aWMMOJCHCTBUU
3anpocoB 1o Bxogam K4 u K5 nmoGexaaer K5, Tak kak cOOTBETCTBYIOIIAs
y3JI0Basg CX€Ma PEMIECTYATOM CTPYKTYpbl HACTPOEHA HA NPUOPUTETHYIO
nepenady curHaiua, nmocrynuuiero Ha Bxon K5. [Ins BekTopa 3ampocos,
MMEIOIIMX Joruyeckrne eauuuibl Ha Bxojax K1—K4, npuopuretHbiM
oynem 3amnpoc K3, 111&0 OTpak€HO Ha puc.6 0)

K8

IIpyu HAJIUYHUHU BCCX
3allIPpOCHBIX CUTHAIIOB

MIPpU HAJIMYUU YEThIpeX
3allPOCHBIX CUTHAJIOB
no kanainam K1-K4

a) npu 3anpocax K1-K8 0) npu 3anpocax K1-K4
Puc.6 TpaekTopuu pacnpocTpaHEHHUs 3alpPOCOB B apOuUTpeE.



Jlpyrass 0COOEHHOCTh peIIeTYAThIX MPOTrpaMMUPYEMBIX apOUTPOB
COCTOUT B TOM, CXEMBbI SIBJISIIOTCS JABYHANPAaBICHHBIMH, YTO ITO3BOJISIET
paccMaTpuBaTh 6 pa3IMUHBIX BAPUAHTOB CTPYKTYP apOUTPOB.

OOparnHas 3amaya, ompenessronias u3ydyeHus paboThl PelIeTYaTOro
apOuTpa SBISETCS OINpEAeNICHUE 10 3aJaHHOMY 3HAYEHHIO YIPABIISIONIETO
peructpa Q cUCTEMbI MPUOPUTETOB, CKIIAIBIBAIOIICIICS B apOUTpE.

PaccMOTpUM CTPYKTYpBI YETHIPEXBXOAOBBIX apOUTPOB, JJIs1 KOTOPBIX
3aaanbl 3HaueHust Q1=111111 u Q2=100000 cooTBeTcTBEHHO (pUC.7).
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Puc. 7 IIporpaMMmupyemsiii apOUTp C YIPABISIONIUM PECUCTPOM

YcTaHOBJIEHHE TPUOPUTETOB MEXKIY 3alpoOCaMH OCYIIECTBISACTCS
cnenayronmM oopaszom. s 3ampocoB 32 m 33 B jeBom apbutpe Q1=1,
MIO3TOMY MPUOPHUTET OTAAETCH 33, TO €CTh 33 — 32. [J1s 3ampocoB 31 u 33 B
aeBoM apoutpe Q1=1, moaTOMy IpUOPUTET OTIAaETCS 33, TO €CTh 33 — 31U
T.A. B 1menom i 7neBoro apOuTpa YCTaHABIMBAETCS CHUCTEMa
npuoputeToB 34—>33—>32>—31, a AId TMpaBoro apoOuTpa —cucTeMa
npuoputeToB 31—>33—>32—>34

3 UnauBuayaJIbHOE 32IaHHE CTYI€HTA

No Tun Paspsn Cucrema
BapuaH | apoutp | Hampasienue - Q MIPUOPUTETOB
Ta a HOCTb 3apOCOB
1 1 — 8 - 8,7,1,3,4,2,6,5
2 2 — 16 FOOFh
3 3 —> 8 O00FAh -
4 1 «— 16 0AAOh -
3) 2 «— 8 - 1,3,5,7,2,4,6,8
6 3 < 16 O0FOh -
7 1 —> 16 - 5,6,7,8,1,2,3,4,12,
16,15,10,11,13,14
8 2 > 8 - 1,8,2,7,3,6,4,5




9 16 OFFOh

3 —
10 1 « 8 - 2,3,7,8,6,1,5,4
11 2 — 16 000Fh -
12 3 — 8 00CEh -
13 1 — 16 FFFFh -
14 3 — 8 FFOF -

Ille <,—> - HalpaBJCHHsS BXOJOB/BBIXOJOB B apoutpe; «h» —
IIeCTHAAIATEPUIHBIM SKBUBAJICHT 3HAYEHHUS YIIPABIIAIONIETO peructpa Q.
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