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CbAbBPXAHKE
MeToAM 30 AAPECUPAHE HA ONEPAHAMUTE.

OCHOBHM METOAM 30 OAPECHPAHE HO ONEPAHAMTE —
HEMNOCPEACTBEH, NPSK, KOCBEH, OTHOCUTEAEH, MHAEKCEH

CTpYKTYPA HO MALLIMHHUTE KOMOHAM M ANApPATYPAd 30
PEAAM3ALMA HO METOAMTE 30 AAPECHMPAHE HA OMEPAHAM

AOCTOMHCTBA M HEAOCTATBLLM HO METOAMTE 30 AAPECUPAHE
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aapecUupaHe

AAPECUTE MOTAT AQ CE M30OPA39BAT ABHO AV HESAABHO.

ETO 30LLLO C€ M3MOA3BAT OLLLE MOHATUATAO M3MBAHUTEAEH
aAPEeC 1 aAPEeCEeH KOA..

N3NbAHUTEAEH aApec € ABOMYHATA KOMBMHALME, KOITO Ce
30PEXAC B AAPECHUSA PEMMCTbP HA ONEPATUBHATA NMAMET,
T.€. TOBA € UCTUHCKMAT (AEUCTBUTEAHUAT UAU
oLLLEe QBCOAIOTHMAT) QAPEC HA KAETKATA OT MAMETTA, B
KOSTO C€ HOMMPA (MAM OT KOATO 3ArNO4YBA) ONEPAHADT.

AApeceH KOoA € HIKAKBA ABOMYHA MHAOOPMALMS, OTHACALLLO
Ce 30 AAPECA HA MOCOYBAHATA KAETKA. AAPECHMAT KOA
CbABPXKA YKA3ATEA M HAYAAHM AQHHM — CIIMCBK OT
eAEMEHTUTE <Sp. reg.,const>. YKasateAdqr (Sp) Noka3Ba—4
ONPEAEAEH HOYMH (€AMH OT BbAMOXHUTE) 30 NpepBiboTka
HO HOYOAHUTE ACQHHMU (reg.,const.)..HaqaAHUTE ACHHK Ce
HOMWPAT B perrcTpoB@ra namer (Pr1) Ha npoLiecopa.




OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aapecUupaHe

OTAEAHUTE DYHKLMOHAAHOCTM, CNOPEA KOUTO CE M3BLPLLIBA

NPepaboTKATA, BKAIOYUTEAHO M CAY4AS, KOrATO T4
doAKTUYECKM AMMCBA, CE HAPUYAT METOAM 3d
aapecupdaHe.

B pe3yATar HO npepaboTkaTa, T.e. HO METOAQ 30
AAPECUPAHE, CE NMOAYHYOBA U3NBAHUTEAHUAT aapec d.

KOrato aApPECHT € HEABEH, OAPECHUAT KOA HE MOXE AQ Ce
30PpEAM B AAPECHMSI PETUCTLP HA OMNEPATMBHATA MAMET,
TbM KATO HE MOXE AQ CE M3MOA3BA HEMOCPEACTBEHO B
KQ4YeCTBOTO MY HO MCTUHCKM AAPEC, A TPIAOBA AC C€E

npepadoTu, 1. €. HOAQra Ce AQ Ce M13MNOA3BA XApPAYEpPEeH
npeoobpasyBaTeA.




OprCIHM3CILI.mI HA N3HNCAUTEAHAUA NMpouecC
MeToAMU 30 aapecUupaHe
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

be3aApeCHU KOMAHAMU

TOBO CA KOMAHAM, KOUTO HE CBADBPXXAT B CTOYKTYPATA CH
AAPECHA 4YACT. Te ce NPEeACTABIAT CAMO OT KOAQ HA
onepaumara (KOTr).

d) KOMQOHAM € NoAPAa3bupaLL, ce onepaHA.

TOBA CA KOMAHAM, KOUTO M3MBAHABAT OMPEAEAEHA
onepaLms, B KOATO ONEPAHABT(-AMTE) Cce noapa3bumpa(-arT)
OT KOAQ HO onepaumata. OOBMKHOBEHO Te3M onepaumnm ce
HAPWYAT YHUTAPHM. TAKMBA OnepaLmMm CA HANPUMEP +1
(increment), -1 (decrement), HYAPDOHE U AP., B KOUTO
EAVHUAT OT OMNEPAHAMUTE CE 9BIBA CbABPXKAHME HA TOYHO
ONPEAEAEH AOTUHECKM Bb3EA B CTPYKTYPATA HO _
npouecopd. PE3YATATLT OT ONEPALMIATA CE IBIBEr HOBOTO
MY CbABPXKXAHME. ~



OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

be3aApeCHU KOMAHAMU
0) KOMAOHAM € moApPA3bupdaLl, ce aapec.

TOBO CA KOMAHAM, KOUTO AAPECHPAT (HOMMPAT)
ONEPAHAMTE CU B PETMCTOOBATA MAMET HA MPOoLECOPa
(Hampummep B cTeka).

Te3n KOMAHAM CA MHOTo Obp3Mn.

Te ce U3MbAHSIBAT BbPXY CTAHAQPTHMTE DOPMATM HO
ACQHHUTE, TbMU KATO PEMMCTPUTE C OBLLLO NPEAHA3HAYEHME
OOMKHOBEHO MMAT ABAXKMHATA HA PA3PIAHATA MPEXAQ.




OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

HenocpeACTBeHO aapecupdaHe

CnopeaA T031 METOA CE NPUEMA, Y€ KOMOHAQTA HE TbPCH
ONEPAHAQ, TbM KATO TOM CE CbABPXKA B COMATA HEY, T.€.
KOMOHAQTA “HOCKU" CbC cebe CH CBOS OMEPAHA.

KOIT Chmepa s

TAKbB OMEPAHA, KOMUTO 30 HY>XXAUTE HO ONepauUmdra ce
AOCTOBY OT COMATA KOMOHAQ, CE€ HAOPMYa
HernocpeACTBEH.

HenocpeACTBEHUIT ONEPAHA Ce NMOCTABY (3AMNMUCBA) B
AAPECHATA YOCT HO MALUMHHATA KOMOHAQ OT
NPOrPAMMCTA MPU CbCTABIAHE HA NPOrPAMATA. g



OprCIHM3CILI.mI HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe
NMpsako aapecupaHe

[MPSKO QAPECUPAH € BCEKM ONEPAHA, YMMTO ADCOAOTEH
(AENCTBUTEAEH) QAPEC CE CbABPXKA B AAPECHATA YACT HA
MALLMHHAOTAO KOMOHAQ.

KOII Lpec KOOIl Empec 1 Lmpec 2
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OprCIHM.?oCILI.MSI HA N3HNCAUTEAHAUA NMpouecC

MeToAMU 30 aApecUpdaHe HA onepaHAUTe
lNpsako aapecupaHe

[ToU CbCTABSIHE HA MPOrPAMATA NPOTPAMUCTLT CAEABA AQ

3armde B dApeCcCHUTE NMOAETA HA TA3M KOMAHAQG

HAQYOAHMTE OAPECKH HO ONEPAHAMTE — 30 MbPBM OMNEPAHA

AAPEC A, A 3a BTOPU ONepaHA aApec b.

AbAKMHATA HO ONEPAHAC € B3 3HAYEHME — HAYOAHMSAT MY
JAPEC € €AUHCTBEH.

KOl

& 1h=ce
(D.IZEC]'

(Ezri:-ec 2=k

O II

Tl spEs (voam ue batr

EBrmoper Bagrr

Tpemebafr

\-—T,_,-’

Yerenpm [cTapnor) Gafrr
1

Ik pen omepamm

IT-5pe 5t (rvoammee) Batr

Broper Batrr

Tpembarr

Yere s post (cTapuor) Bastr
]

'\-_v_,-'

Bropr one pasn

Kelalals)

11



OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

NMpsako aapecupaHe

KOMAOHAMTE C MPIKO AAPECUPAHE CA EAHM OT HOM-ObP30
M3MbAHSBALLMTE CE.

B CbLLLOTO Bpeme MpakoTo AAPECUPAHE NPUTEXABA EAMH
CbLLLECTBEH HEAOCTATBLK - PUKCUPAHMAT B KOMAHAQTA (B
NPOrPAMATA) AAPEC HA ONEPAHACQ € EAMH U CbLLL NPU
BCAKO CTAPTMPAHE HA MNPOrpPAMATA, KOETO O3HAYABA, Ye
MO MACTO B OAPECHOTO MPOCTPAHCTBO HO ONEPATUBHATA
NOMET TOUN € HENpPpEeMeCTBAEM.
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

KocBeHO aapecupaHe

CnopeaA T031 METOA B AAPECHATA YOCT HO KOMAHAQTA HE Ce
HOMMPA HUTO COMMUAT ONEPAHA, HUTO HETOBMAT
M3MNbAHUTEAEH QAPEC, O AAPECEH YKA3ATEA, KOUTO
MOCOYBA KbAE CE HOMMPA AAPECHT HA OMNeEPAHAQ.

CbABPXKALLMAT CE€ B KOMOAHAATA AAPEC CE€ HAPUYA KOCBEH
aApec, TOM HE € U3MbAHUTEAEH.

AAPECHT-NPENPATKA € MPIK (AENCTBUTEAEH) QApPEC. TOBA
NPCBKM TO3M AAPEC HEMPEMECTBAEM, HO HETOBOTO
CbABPXKOHME MOXE AQ ObAE MPOMEHSIHO MPEAN BCIKO HOBO
obpbLLEHME. [TOCAEAHOTO O3HAYABA, Y€ OMEPAHADBT
NPMAOOUBAO CBOMCTBOTO AQ ObAE CBODOAEH M
npemecTBaem. 3a AQ CE MOAYYM AOCTbIM AO ONEPAHACHE
YKQ3ATEANT CE M3MOA3YBA 30 OTBAPSIHE HO KAETKO, B KOATO CE
CbABPXXA M3MbAHUTEAHUAT.CARECTT

]
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OprCIHM3CILI.mI HA N3HNCAUTEAHAUA NMpouecC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

KocBeHO aaspecHupaHe
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

OTHOoCUTEeAHO aapecupaHe

TO31 METOA 30 JAPECUPAHE M3MCKBA AOMBAHUTEAHA
anapaTypa 34 CBOATA PEAAM3ALMI M € HOAOXKEH OT
M3MCKBAHMATA 30 €PEKTUBHO MPOrPAMMUPAHE.

U3NbAHUTEAHUAT apspec A, HO ONEePAHAUTE MPU TO3M METOA
ce POPMUPA Bb3 OCHOBA HA 30KOHO AuM =B + D,

KbAETO B ce Hapmya 6a3a (6a3os aapec), a D
(displacement) - otTMecTBaHe (MAM OTHOCUTEAEH QAPEC).
OTMECTBAOHETO CE M3IMEPBA OTHOCHO OA30BMI AAPEC B
OpPOUN AAPECHPYEMM EAMHULIMN.
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

OTHOoCUTEeAHO aapecupaHe
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OprCIHM3CILI.mI HA N3HNCAUTEAHAUA NMpouecC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

NHAEKCHO aApecupaHe

TOBO € eAMHCTBEHUAT METOA 30 AAPECUPAHE, KOUTO €
PA3PABOTEH MO MPUMYMHA HA AATOPUTMIUYHU (COdOTYEPHM)
NnpodAEMM.

[lpe AHA3HAYEH € 30 JAPECHPAHE HO € AHOTUMHU ACHHMU
(MacuBeu), KOUTO Ca PA3NOAOXEHU B MOCAEAOBATEAHM
KA€TKU OT NaMeTTd. [IOAPEXAAHETO MM CE MU3PA39BA YPE3

TEXHMS UHAEKC. !
M3YMCASBAHETO HA M3MbAHUTEAHMS o
AAPEC HA TEKYLLLMS ONEPAHA HO 1-:;=1§+1
MAOLLMHHATA KOMOHAQ TPIOBA AQ Cce !
S = S+B(K)

M3BBPOLLIBA BbH OT MPOrpamarta,

T.€. C anapaTHX CPEACTBA. ¢ He

il
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

NHAEKCHO aapecupaHe

TexHM4YeCcKaTa pPeaAM3aL M HO MPETAPECUPAHETO Ce U3PA3IBA
BbB BbBEXXAOHE B CTRYKTYPATA HA MPOLECOPA HO PETMCTOMU
CbC CMNELMAAHO MPEAHA3HAYEHME - UHAEKCHU PErucTpMm,
KOUTO AQ DOPMMPAT U AQ CHXPAHSIBAT MHAEKCO HO TEKYLLLMS
EAEMEHT, C YMATO MOMOLLL CE M3YMUCAIBA U3MbAHUTEAHUSIT
aApec.

B CbBpEMEHHUTE MPOLLECOPU MHAEKCHUTE PETUCTOM CA YACT
OT PEMMCTPOBATA NAMET U CA TIXHA APXUTEKTYPHA
XAPAKTEPUCTUKA.

B Te3n permctpm TpaOBa AQ € Bb3AMOXHO MU3MbAHEHMETO HA
YHUTAPHU onepaumu. Tesm onepaumm NpaABIT MHAEKCHUTE
DErMCTPU MPOMPAMHO AOCTBIHM. 30 LLEATA B CUCTEMGTE OT
MALLUMHHM KOMOHAM Ce pa3pabOoTBA Cneumaanrda rpynd
KOMQAHAM, HOPUYOHW KOMOHAH3Q paborta ¢ I/IHAGKCHI/ITG
PEMMCTPMU. Ol
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OprCIHM3CILI.M$I HA UBHUCAUTEAHUA NpoLleC

MeToAMU 30 aApecUpdaHe HA onepaHAUTe
NHAEKCHO aapecupaHe

e

D

CTPYKTYPQA HO MALLUMHHATA KOMAHAQ MPU MHAEKCHO

AAPECUPAHE

U3NbAHUTEAHUAT AApPEC HA ONEPAHAO CE O
3akoHa: An = (X) + D, D — OTMEeCTBAHE

DOPMMPA MO

[Ion M3NbAHEHME HA NPOTPAMATA MPEAAPECHPAHETO CE
M3BbPLLBA B MHAEKCHMA PETUCTBP C OTAEAHO KOMAOHAQ,
KOFTO PEAAM3IMNPA 30KOHA X:=(X)+kK, KbAETO k € AbAXMHATA

HA AATOPHUTMHMHHATA CTbIKA B MACKBA.
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OprCIHM3CILI.M$I HA N3HNCAUTEAHAUA NMpouecC
MeToAMU 30 aApecUpdaHe HA onepaHAUTe

KOAKO YECTO CE M3MOA3BAT OTAEAHUTE METOAM 3Q
AAPECHMPAHE B PEAAHMUTE MPOTNPAMM

Basoeo
KOCBEHA , PEMMCTPOBAE HENoC peac TBeHa baaloea
MHOEKE HaE
EKCT-pe1aKTop 19 0% 245, 43% 970,
TeX . : : . .

I a . . , ] ——
CAD-cucTem 5o, 16% 30 17% EEog,
Spice
C-komMnunaro . . . _ \
GCC P 1% 6% 1% 39% 40%

OLEHKM 30 TPU MNPOTPAMHU MPOAYKTA, MACOBO U3MNOA3BAHM B
KOMMOKOTPM C APXUTEKTYPA VAX.
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