Tema. CI10KHBIC 3ala4i, UX XapaKTCPUCTHUKHU U I1YTH Bd)d)eKTI/IBHOFO
pCICHUA

(OCHOBHBIE BOIIPOCHI:

1. OcHoBHBIE ATaIbI PEIICHHS CI0KHON 3aa4M Ha MapaJUIeIbHBIX CTPYKTypax

2. Crnoxxnas 3a1ada. XapaKTEPUCTUKH CIOKHOCTU (Pa3MEPHOCTb,
TPYIOEMKOCTb, 00beM TpeOyeMoi nmaMsaTu u Ap.) OCHOBHBIE KJIACChI
CJIOJKHBIX 3aJ1a4

3. XapakTepUCTUKHU MapajiiiebHOCTH (YcKkopeHue, 3h(OEKTUBHOCTh, CTOMMOCTh
U [ICHHOCTh MapajlIeIbHOIO PEIICHUS)

4. 3axkoH AMIans U ero CIEACTBUSI

OcHoOBHbIe 3Tanbl pewieHuns CJI0XKHOM 3aa4M Ha napannefnbHbIX
BblYUCIINUTENbHbLIX CUCTeMaX

Becw mporiecc penieHus HEKOTOpOW 3adau Ha napamiesnbHoil BC moxHO
pa30uUTh Ha CIEIYIOINE TAIbL:

e (dopmynupoBKa 3a1auu;

® COCTaBJICHUE MOJIETU UCCIIEIYEMOTO B 3a/1a4e OOBEKTA;

® oOmpenelieHWe METOAa PEeUIeHUS 3aJaud Ui TOJYYeHHS HEoOXOIUuMOn
pe3ynbTHpYIolel nHHOpPMAITUU Ha OCHOBAHUH HUCTIOB3YEMOUW MOIEIH;

e pa3paboTKa ajJropuTMa pelieHHs 3a/1ayd Ha OCHOBE MCIOJIb3yeMOro MET0/1a
Y MOJIEJIM UCCIIEIYEMOTO B 3aJ1aue OOBEKTA;

® BBIOOp TEXHOJOTUHU MTPOTPAMMHUPOBAHMUS;

e pa3paboTKa MPOTPaMMBI MJIsi COOTBETCTBYMOIIECH mapamiensHoit BC Ha
OCHOBE HMEIOUIEroCs aIroOpuTMa M TOJYYECHUE PE3YJIbTHUPYIOLIEH
uH(OpMAITUHU TIOCIIC BBITIOJIHEHUS TIPOTPAMMBI.

JlanHblii mponecc mpeacTaBieH Ha puc.l. DT 3Tanbl BaXHBl U IS
o0bryHbIX DOBM, HO mpu ucnonas3oBaHuu napaieabHbix BC oHU npuoOpeTaror
ocoOyro 3HaunMmocTh. Jlwobas mapamiensHas BC - 93T0  TmIatenbHO
cOaJlaHCUpOBaHHAsI CUCTEMA, KOTOpash MOXKET JaTh (PaHTACTUUYECKUU pe3yJbTarT.
Takue cucTteMbl cHelUAIbHO NPOEKTUPYIOTCA ISl TOro, 4ToObl padoTath C
OTPOMHOMN mpou3BoauTeabHOCThI0. Ho mapamiensueie BC He moryTt pabortath
OJINHAKOBO TIPOM3BOJUTENHLHO Ha JIOOBIX mporpamMmax. Eciam cTpykTypa
IIPOrpaMMbl, PeaTu3yIoUIel HEKOTOPYIO 3a/1auy, HE COOTBETCTBYET OCOOECHHOCTSIM
apxuTeKTyphl napayienbHoi BC (0coOeHHOCTSIM amnmapaTHO-IIPOTPaMMHOM Cpebl
BC), to sddexktuBHOCTh perieHus 3ajaun Ha ucnojbdyeMoir BC Henz0exHO
najgaeT. YKa3aHHOE€ HECOOTBETCTBUE MOXET BO3HMKHYTH Ha JIIOOOM JTarie
pemeHus 3amaud. Yem akkypaTHee BBITIOJHSETCS KaKIbIil dTam, 4eM OoJiblie
CTPYKTypa  MpOTpaMMbl  COOTBETCTBYET  OCOOEHHOCTSIM  apXUTEKTYpbl
napamienbHot BC, Tem Bbime 3((GEKTUBHOCTh PELICHHUS] COOTBETCTBYIOIIEH
3a/1a4H.



Ecnu Ha xakoM-nmu00 OTHOM T1are He OBLIM YYTEHBI OCOOCHHOCTH IEJIEBOM
BC, T0, ckopee Bcero, OOJNBIION MPOU3BOIUTEIBHOCTH JOCTHYh HE yaactcs. B
caMOM JieJie, OpHEHTallMs Ha TMapaUIeNbHYI0 BEKTOPHYIO CHUCTEMY HIIH
BBIUUCIUTENbHBIA KiacTep ¢ PII Bo MHOrOM ompenensieT 0COOCHHOCTH METoja
pemieHus 3amadn. B ogHOM ciiydae B mporpaMMe HEOoOXOJUMO BEKTOPH30BATh
BHYTpEHHUE IMKJIBI, a B JPyroM HAA0 JAyMmMaTh O paclapaieuBaHUN
3HAYMUTENBHBIX (parmMeHTOB Koma. M TO, W Jpyroe CBOWCTBO MpoTrpaMMm
OTIpENIeIIsIeTCST CBOMCTBAMH 3aJIOKEHHBIX B HHUX MeTonoB. He oOmamaer
BBIOpAHHBIN METO/I TAKUMHU CBOWCTBaMH, HE OyIeT X U B IPOrpaMMe, a, 3HAUUT, U
He OyneT BBICOKOW 3(P(GEeKTHBHOCTH BBIMOJIHEHUS 3amadu. Bc€ To ke camoe
Kacaercss U anroputMmoB. [Ipu 3TOM HyXHO BCE€ K€ MMETh B BUJIY, UTO WHOT/A
CTPYKTypa MpOorpaMMbl U1 COOTBETCTBEHHO QJITOPUTMA HE TO3BOJISIET B MPHUHITUIIC
NnOJIyIUTh 3G(HEKTUBHYIO PEaTN3alliIo 3a/1aui, HO TaKasi CUTyallusi BCTPEYaeTCs He
TaK 4acTo.

dopmyIUpOBKa 3a0a4U

F———————— — —
v

Onpenenenune merona — — » CocraBneHnue Moenu

pelieHus UCCIIElyeMOro 00beKTa

» Paspaborka anropurma

Br16op TexHonoruun
POTPaMMHPOBAHHUS

Pa3paboTka u BeITIOTHEHHE
IPOTrPaMMBI

Puc. 1. [Iponecc pemenus 3aaaun Ha napayuieasaor BC



3aﬂrqa

Pa3paboTka mapanienbHbIX METOI0B WU
MoaU(HKAIS TTOCIEe0BATETLHBIX
aJITOPUTMOB.

Pa3paboTka napanienbHbIX aIrOPUTMOB

Mopenu 1 SI3bIKH
napaieIbHbIX BHIYUCICHHUI

| KOJMPOBAHHE HA S |

| BrimonaeHne. |

UT0 moIIe)KUT pacniapauIeIMBaHNIO B IIPOLIECCE PELICHUS 3a1a4M Ha
COBPEMEHHBIX APXUTEKTypax?

1.3agava (A€KOMITO3ULIMS HA MOA3a/1a4M MEHBIIIEH pa3MEPHOCTH)
2.Merton penieHus

3.Anaroput™m

4 Ilporpamma

5.1uKJIBI

6.BeipaxkeHus

CnoxHasa 3agava. XapakTepUCTUKN CITOXXHOCTU (pa3MepHOCTb,
TPYyAOEMKOCTb, 06 beM Tpebyemoun namAaTu u Ap.) OCHOBHbIE Kiaccbl
CNOXHbIX 3aAav

Hedghopmanvnoe onpedenenue: cnoscnas 3aoaua — 3mo 3a0ayd, KOMopasi
He Modcem Oblmb IpeKmusHo peulena Ha CYWECmBYIOWUX MACCOB8bIX
BLIYUCIUMENbHBIX — CPeOCmB8ax C  HNOMOWbIO  MPAOUYUOHHLIX — Memooo8 U
aneopummos peueHus

XapaxmepucmuKku Ci10HCHOCU.
1. T — TpyIOEMKOCTh pelIeHHs 3aJayd (4acTO ONPEIENSeTCS YHUCIOM
MYJTbTUIUTMKATHBHBIX OMIEPAIINANA).
2. O — 06bem oOpabaTeiBaeMoi HH(GOPMAITUH.
3. 1,on. — AOMIYCTUMOE BpEMS PEIICHUS 3aa4H.
4. P - tpebGyemas npou3BOAUTEILHOCTD, P = T/t




JlekoMIo3uILIKs TPOLIECCOB PEIICHUS CIOKHBIX 33/1a4 — OCHOBA TOCTPOCHHUS
3¢ (PEeKTUBHBIX MapaUIeNbHBIX AITOPUTMOB U POrPAMM

OCHOBHBIM TMOJXOJOM K PEIICHHUIO JH000H CJIOKHOW 3adadydl  SIBJISETCS
nekomno3unus (pa3OMeHHe 3aJaud Ha COBOKYIHOCTh MOJ3a7a4 MEHbIIICH
Pa3MEpPHOCTH).

K SRR £ T P T 35 3es}s
rae 3 — I-as moja3amaya.

3. — 3aJ1a4a CBSI3H.

T1(N) - TPymOEMKOCTh pelIeHUs HEKOTOpoH 3amauu 3(N), rae N — 3To
pa3MepHOCTh 3a/ladd, Ha OJHOM BBIUYHCIHTEIEC C TOMOIIHI0 HAMIYYIIero
M0CJIeI0BATEJILHOT0 AJITOPUTMA.

Tp(n) — TpynoemxocTs pemenus 3agaud 3(N) Ha P BBYUCIUTENAX C
UCIIOJIb30BaHUEM HEKOTOPOT'O MAPAJJIEJIHLHOr0 aJropuTMa.

T(3i) — Tpy10EMKOCTh perieHHs MoA3a1a49u 3

T(3cs) — TPYAOEMKOCTh PEIICHHMS 3a/1a9U CBSI3H 3,

B 3aBuCMMOCTH OT COOTHOWICHHS TPYAOEMKOCTEW 3aJauyd CBSI3M W I0J33]a4
3aBHUCHUT, K KAKOMY KJIAaCCy OTHOCUTCSI UCXOJHAsI CJIOKHAas 3a7a4a 3.
[TpuHATO BBIIEISATH YETHIPE OCHOBHBIX KJIACCA CJIOKHBIX 3a7a4:
HecBs3nag cioskHas 3agaua.
Cna0ocBs3Has ciI0KHas 3a71a4a.
CpenHecBsizHas CIIOXKHAs 3a7a4a
CUIILHOCBSI3HASA CJIOKHAS 3aj1a4a.

W

[Tycts Wij — TpyZOEMKOCTb OOMEHHBIX B3aUMOIEUCTBUH MEXIY 3ion U 3joi
noj3ajayaMy B IIPOLIECCE PEIICHUS 3a/1auu 3.
Ecnu:

1. ZXWjj = 0, umu T(3;;) — 0, To 3 oTHOCUTCS K KJIacCy HECBSI3HBIX CJI0KHBIX.
] 1

2. X W< max T(3y), mmm T(3¢ )< max T(3i),ro 3 — ci1abocBsizHast 3a1a4a.
joi

3. ZX Wiz max T(3;), mmu T(3., )= max T(3;), To 3 — cpennecBsi3Has 3a1a4a.
joi

4. Y3 W;;>max T(35), mmu T(3g)> max T(3;), To 3 — cuiabHoCBA3Has 3a/1a4a.
J 1

WinnrocTpariusi KJIacCoB CIIOKHBIX 3aja4 Ha mnpumepe perrenust CJIAY (cucrema
JUHEWHBIX anreOpanyeckux ypaBHEHUM) OOJIBIION pa3MEPHOCTH
[Tycte umeem: CJIAY, koTopas npeacTaBieHa B MAaTPUIHOU Gopme:

AXX =B X-?
X=AxB



PaccmoTtpum 3a1a4y Kak CI0KHYIO, JEKOMIIO3UPOBAHHYIO Ha p MOA337a4 MEHbILIEH
pa3MepHOCTH:

3 —){31, 35, cee 3y ..o 3p9 3CB};
3i - AiXi = Bi,
rae dimA = nxn,
dimA; = (n/p)® = nixn;, Tae n; = n/p, Te p — 9UCII0 TOACHCTEM
B 3aBucuMocTH OT moprpera Marpuubl KO3((PUIUMEHTOB 3TA 3aa4a MOXKET

ObITh OTHECEHa K  HECBA3HOH, CJA00CBSI3HOH, CpeIHECBA3HOH W
CHJIbHOCBSI3HOIA.

A X B

|:| = =
nxn

Ecnu BHe nuaroHanbHBIX OJOKOB BCE AJIEMEHTHI paBHBI (0, TO UMEEM HeCBA3HYIO
CILOMCHYI0 3a0auy.

Ecnu xe BHe nuaroHajlbHBIX OJIOKOB MMEIOTCS HepaBHbBIE () 3JIEMEHTHI, TO 3a7ady
pemenuss CJIAY MOXHO, B 3aBUCUMOCTH OT YHCJIA 3TUX BHE JMAarOHAJIBHBIX
OJIOKOB, OTHECTH K OCTaJIbHBIM KJIacCaM: CAaO0C6A3HOIU, CPEOHECEA3HOU Ul
CUTIbHOCBA3HOUL 3A0a4U.

st apdextuBHOTO pemienus Takoro poga CJIAY nenecoobpasHo mpeoOpa3oBaTh
MaTpU4HyI0 popMy K BUIY 0J0YHO-IUaroHabHOU ¢ okaimieHusimu (b IMO)



A2 ' Co | | X2 |B2
o =| : (*)
|
A, ' C X B
SR . It B -1 I o 4
_Ql Qy ... Qpl C | _Xc B¢

Pasmeprocth «HOBOU cuctembD»y paBHa (NXN¢)x(N+N;), rae N, — urcio BHEITHUX
cBsi3ell Mexay mon3amadamu (mojcucremMamu), N - Pa3MEPHOCTh HCXOJHOMN
cuctembl AX=B

p - uncio nojacucrem Buaa AjXi = B;

dim Aj =n;

> nj=n

Qi, Cj- MmaTpHuIIBI CBA3M TOACUCTEM

dim Q; = N¢ xn;

dim C; =n;j x N¢

N¢ - pa3aMepHOCTh ypaBHEHUH CBSI3U

dim X = N¢;dim B; = N¢; dim W; = N¢ x N¢

Wcnoab3ys 0J04YHbIH (KISTOYHBIN) MOIX0 K PEIICHHUIO (*), 3amuieM

(*) B BHJE:

lEHE

Torna nmeem cucremy:

AX+CX.=B =X.-?
QX-I—WCXC :BC :>X'?

Ecnau N.<nj, mo dannas 3a0aua omuocumcsi K Kiaccy ciaboces3HbIX.

Ecnu cucmema nuneiinvix ypasuenuii AX = B umeem mampuyy kosghguyuenmos,
NIOMHO 3anoaHenHy1o saemenmamu, mo oannas CJIAY omnocumcs x knaccy
CUTILHOCBAZHBIX 3A0aHY.



XapakTepucTuku napannenbHocTu (yckopeHue, 3¢ppeKTUBHOCTD,
CTOMMOCTb U LLeHHOCTb NapansiefibHOro peLueHus).

Xapaxkmepucmuku napainieibHocmu

yCKOpeHHe mapauieJibHOI0O BbIYHCJICHHUA

&= Ta(n) /Tp(n)
YeM MeHee CBsI3HAS 3ajgada, TEM OOJIBIIIE YHCIIO MMOACUCTEM Ha KOTOPEIC

1eaecoodpa3Ho pa3dMBaTh HCXOIHBIE TToA3aMaun. Yem Oojiee CBSI3HAS 3aja4a, TeM
MEHBIIIC YUCIIO IMOJCUCTEM P Ha KOTOPBIE CIIeIyeT pa30MBaTh HCXOIHBIC

noazanaun. Yem 61mxe 3HaueHue yckopenus K p (E— p), em nyume
napasuieNibHbIA AITOPUTM U COOTBETCTBYIOIIIAS NapalielibHasi mporpaMma

¢ PeKTHBHOCTH NAPALIEIBLHOTO0 BHIYHCICHUS

&'= &/p=T.(n) /(T ,(N)*p)

*
Yem Onurke 3HaUEHHE YCKOpPEeHUs K P, TeM 6onee sdpdextunen (§ —>1)
napauIeTbHBINA aITOPUTM M COOTBETCTBYIOIIAS TapasuiebHas mporpaMmma

[Hena napanjieJJbHOrO peleHust
- N*
Cp = p*Tp(n)
LleHHOCTH MapaJJIeILHOIO PelleHus

Fo = &/C, = T1(n)/p*T, ().

WnmrocTpanysi NpUBEICHHBIX XapaKTepUCTUK Ha mpuMepe pemenus CJIIAY
O0JBIION Pa3MEPHOCTH MYTEM JEKOMIIO3HUIIMH HA MMOA33a4l MEHBIINX Pa3MepOB

_________________________ /\_/ P/InP -teopust cioxxHOCTH

log,P -runore3za Munckoro

I PeKTHBHOCT NapaIeIbHbIX BeaucHennii & =&/p — 1, T.x. & — p.

(Peannno 0.5-0.7)



[Ipumep:

& CJIAY n=10*
o - KO3 PUITUEHT CBSI3HOCTH
o—>10"
30 P — YMCIIO BBIYUCIHUTENCH U YUCIIO
a~107° noasamay
20 -
0~107
10 y
\ [
" P
2 10 100 1000

Yem MeHee CBsI3HAs 3ajja4ya, TEM OOJIBIIE YHUCIIO TOJCUCTEM, Ha KOTOpPBIC IIEIeCO00pa3HO
pa30uBaTh HCXOMHBIC TToA3anaun. Yem Oolee cBsi3HAs 3a7ada, TEM MEHBIIE YUCIIO MOACHCTEM P
Ha KOTOPBIE CIIeJyeT pa30MBAaTh UCXOTHBIC MO13aIaUH.

g
1 /
a~10"
a~10°
0.5
a~107
" p
2 10 100 1000

£'=Ta(n) /(To(n)*p)

3akoH AmMaans u ero cneacTtBus

Hcnonp3yeTcs 1715 OLEHKH NapajljIeNIbHbIX aIrOPUTMOB, CTPYKTYpa
KOTOPBIX MPEIOaracT BbIIIOJIHEHUE BCEX ONepaluii 1100 ¢ MaKCUMaJIbHOM, 100
C MUHMMAJIBHOM CTEIEHBIO NTapaJlUIeIn3Ma, BpEMsI Ha ITOATOTOBKY Iepefadn
JTAHHBIX OTCYTCTBYET.

Hanpumep, 1715 CTpyKTYpbl H300paXKE€HHON HIDKE, T/Ie MUHUMAaJIbHAs
CTerneHb =1, MaKcuMasbHast =3, MOKHO HCII0JIb30BaTh OIICHKY YCKOPEHUS 1O
3aKOHY AMJas.



Ol'[pCI[CJII/IM YCKOPCHHUEC MapaJlJICIIbHOI'0 aJITOPUTMa UCXOJ U3 aHAJIn3a
yacTeu AJIropruT™Ma, BBIIIOJHACMBIX ITOCICIOBATCIIBHO U IApaJlJICIIbHO!

[Ipenmonoxxum, dYTO nporpaMMe JOJIsI ONEpauuid, KOTOpPbIE HYKHO
BBINOJIHATh TOCIENOBaTENbHO, paBHa B, rae 0<= B <=1 (mpu sTOoM n0JIA
IIOHUMAETCS HE MO CTATHYECKOMY YHMCIY CTPOK KOJA, a IO YMCIy OIEpaluil B
IPOLIECCE BBIITOJIHEHUS).

Kpaitaue ciiydan B 3Ha4E€HUAX 3 COOTBETCTBYIOT MOJHOCTHIO MapaslieIbHBIM
(B =0) n momHOCTHIO MTOCHIEAOBaTEILHBIM (3 =1) mporpammam.

UToOBbl OLIEHUTHb, KaKOE€ YCKOPEHHE S MOXET OBITh MOJIy4eHO Ha
KOMIIBIOTEPE M3 P TMPOIECCOPOB TMpPH JAHHOM 3HAYEHHH [3, MOXKHO
BOCIIOJIB30BAThCS 3aKOHOM AMana:

T,(n)
(ﬁ+1_pﬂ)T1(n)+t

S = , The t,o; — BpeMsI Ha HAKJIaIHbIE PACXOIbI

don

B - moJis omepaIui, BHITOJIHEHUE KOTOPBHIX HEBO3MOXHO OJTHOBPEMEHHO C
JIPYTHMH OTICPAITUSMHU.
[TpoaHanu3upyeM MOIy4eHHOE COOTHOIICHUE:
1. Ecmm B =0, t,,, =0, Torma S=p (T.e. AITOpUTM TTOJTHOCTHIO MapajuIesieH,
OTCYTCTBYET IOCJIEA0BaTEIbHAS YACTh)
2. Ecmu B <>0, t,,, =0, Torna S = 1

(s+17)
p

E<1

don

Nmeem Oosbliive 3aTpaThl HA OOMEH JAHHBIMU U CUHXPOHU3AIIUIO, YTO
MO>KET MPUBECTU K HEIPPEKTUBHOCTH MAPATIICTBHOTO alrOpUTMA.

- 3akoH AMaais

3. Ecnu B — moboe, t,, >>0, Toraa S =

Ecimu 9/10 mporpammbl ucnonHsieTcsl napaiiensHo, a 1/10 mo-mpexHemy
1oCJeI0BaTeIbHO, TO YCKOpeHus Oojee, ueM B 10 pa3 moiyuyuTh B NPUHIIMIIE
HEBO3MOXXHO BHE 3aBHCHMOCTH OT KauecTBa pealu3alliyl IapaulelbHON yacTu
KOJIa M YMCJIa UCIOJIBb3YEMbIX MPOLEccCOpoB (scHO, uTo 10 moiydaercs TOJNBKO B
TOM CITy4yae, KOTia BpeMsl UCTIOJTHEHHsI MapaljieIbHON YacTu paBHO 0).

[TocmoTpuM Ha TipobIIeMy C APYTOil CTOPOHBI: a KaKyro e 9acTh KOJla HaJo
YCKOPUTH (2 3HAUUT U TMPEBAPUTEIHHO MCCIEA0BATh), YTOOBI MOTYIUTh 3aJaHHOE
yCKOpeHue?

OTBeT MOXHO HAWTU B CIEJICTBUM W3 3aKOHAa Amjana: JJjisl TOrO YTOOBI
YCKOPUTH BBITIOJIHEHUE MPOrpaMMbl B (] pa3 HEOOXOJUMO YCKOPUTh HE MEHEE, YeM



B (1-1/g)-t0 wacth nporpammbl. Cieq0BaTeIbHO, SCIH €CTh KEIAHUE YCKOPUTh
nporpammy B 100 pa3 mo cpaBHEHHIO C €€ TMOCJIEAOBATEIBHBIM BapUAHTOM, TO
HEO0OXOJIMMO MOJYyYUTh YCKOpPEHUE He MeHee, 4yeM Ha 99.99% kopma, 4To mouTtu
BCET/a COCTABIIECT 3HAYUTEIBHYIO YaCTh POrPaMMBbl !

OTCIOI[a HCpBLIﬁ BBIBOJ - IIPCKIAC, YEM OCHOBATCIIBHO ICPCACIILIBATL KO
A1 1Iepexoaa  Ha HapaJIHCHBHBIﬁ KOMIIBIOTCP WK CYICPKOMIIBIOTEP HAIO0
OCHOBATCJIbHO IIOAYMAThb. Ecnu, oleHUB 3al10)KEHHBIM B mporpamMme aJilrOpuTM,
JACHO, 4YTO JOJIA ITIOCIIEAOBATCIIBHBIX onepaunﬁ BCJIIMKA, MO HA 3HA4YumesibHoe
YCKoperue paccuumoleamsb A6HO He npuxodumc;z U H)IHCHO Oymamb 0 3ameHne
OMOENbHBIX KOMNOHEHM ajicopumma.

B psne cinydaeB mocienoBaTeIbHbIN XapakTep alropuTMa U3MEHHUTh HE TaK
cioxHo. JlomyctuM, YTO B TMpOrpaMMe €CThb CIeAyrolud (parMeHt s
BBIYUCIICHUS] CYMMBI N YHCEI:

s =0

Do 1 =1, n

s = s + a(n)

EndDo

[To cBoeli mpupose OH CTPOTO MOCIENOBATENCH, TaK KaK Ha i-i WTepanuu
nuKina Tpedyercs pesynbrar ¢ (i-1)-if ¥ Bce WTEpanuu BBIONHSIOTCS OJHA 32
onnoi. Mmeem 100% mnociienoBaTeNnbHbIX ONEpaluid, a 3HAYUT M HHUKAKOIO
3 deKTa OT UCTIOIB30BAHUS NAPAJIIEIbHBIX KOMITBIOTEPOB.

Bwmecte ¢ Tem, Bbixon odeBuieH. [I0CKONBKY B OOJBITUHCTBE PEATBHBIX
porpamMM HET CYIIECTBEHHOW DPa3HUIIbI, B KaKOM TMOPSAKE CKJIAaJbIBaTh YHCIIA,
BBEIOEpEM WHYIO cxemy cioxeHus. CHadana HaigeM CyMMy Tap COCEIHHX
anemenToB: a(1)+a(2), a(3)+a(4), a(5)+a(6) u T.1. 3amMeTUM, YTO MPHU TAKOU CXeMe
BCE Mapbl MOXHO CKIaJbpIBaTh ofaHOBpeMeHHO! Ha crmemyromux marax Oymem
JeHCTBOBaTh a0COJIOTHO AaHAJOTHMYHO, TMOJYYMB BapUaHT TapauieIbHOTO
IrOpUTMA.

Kazanocr Obl B gaHHOM ciyyae Bce MpoOJieMbl yJanoch paspeummtb. Ho
NpeACTaBbTe, YTO JOCTYNHBIE BaM TMPOIECCOPbl PA3HOPOAHBI IO CBOEU
MPOU3BOAUTENILHOCTU. 3HAUUT OyleT TaKo MOMEHT, KOorja KTO-TO U3 HUX eIl
TPYAUTCS, a KTO-TO YK€ BCE CJesal W OecCrosie3HO MPOCTAauBaeT B OXKUIAHHH.
Ecnmn pa3dpoc B MPOM3BBOIUTENBHOCTH KOMIBIOTEPOB OONBIIOH, TO U
7 (HEKTUBHOCTh BCEH CHUCTEMBI MPU PAaBHOMEPHOU 3arpy3Ke MpOoIEcCOpoB OyaeT
KpailiHe HU3KOM.

Ho mnoiineM nmamemie U OpeanosaokKUM, YTO BCE MPOLECCOPHI OAUHAKOBBI.
[Tpo6nemsr konumncs? Onsate Het! [Ipoleccopsl BBIMOIHIIN CBOIO paboTy, HO
pe3ysnbTaT-To  HaJxo IepedaTb  JIpyromMy JUid  IOPOJOJDKEHUs  Ipolecca
CYMMMPOBAHHSI, a HA Mepefady yXOoAuT BPEMS U B 3TO BPEMs IPOLECCOPHI OMATh
IPOCTanBAalOT.

CrnoBoM, 3aCTaBUTh MAapaUICIbHYIO BBIYUCIUTENBHYIO CUCTEMY WIIN Cylep-
OBM pabotaTh ¢ MakcuManbHOM 3((HEKTUBHOCTH Ha KOHKPETHOM MPOrpaMMe 3TO,



3a/laua HE W3 MPOCTHIX, MOCKOJIbKY He00XOAUMO TINATEJIbHOE COIJIACOBAHUE
CTPYKTYPbl NPOrpaMM M AJrOPUTMOB € OCOOECHHOCTSIMH apXMTEKTYpPbl
napauieibHbIX BBIYHCIUTEIBHBIX CHCTEM.

3ameuanue: Bepno nu ymeepoicoeHue: yem MoujHee KOMnvlomep, mem oOvicmpee
HA HeM MOJCHO peuiums OaHHYI0 3a0ayy?

Hem, smo ne 6epno. Mooicno noscnums npocmeim Oblmoguim npumepom. Ecnu
00uH 3emaexon govikonaem amy Im*Im*Im 3a 1 uwac, mo 06a maxux e 3emieKona
amo coenatom 3a 30 Mun - 8 3MO MOINCHO NOGepums. A 3a CKOILKO 8peMeHU MYy
pabomy coenarom 60 zemnexkonos? 3a 1 munymy? Kowneuno owce nem! Hauunas c
HEKOmopo20 MOMEeHmMAa OHu OyOym NpoCmo Meulamsvcs opye opyey, He YCKOpss, a
3ameonsasn npoyecc. Tak oice u 8 KomMnvlOMePax: eciu 3a0a4a CIUUWKOM Maid, mo
Mbl O6yOoem OoJbule 3AHUMAMbBCS pacnpeoeienuem padbomvl, CUHXPOHU3AYUEU
npoyeccos, cOOPKOU pe3ylbmamos U m.n., 4em HenocpeoCcmeenHo MnoJle3HOU
pabomol.
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