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CbABPXAHUE

ABTOMATUKA

H. Monuer, B. Mounos, C. Casos — JleueHTpaH3npano yNpasjieHHe HA AKTHBHATA MOLUHOCT H 4eCToTa-
TA NPH BIAHMHOCEBLPIAHH e1eKTPOeHEPI HilHH CHCTeMH

Pasrnexid ce nPOEKTHPAHETO HA ONTHMAJIHM ACUSHTPAIMIHPAHH PErYJIATOPH 34 YIPABJICHHE HA dKTHB-
HUTY MOLUHOCT M 4eCTOTATA B eeKTPOeHepruiina cuctema. CHHTEIMPAH € JeUeHTPaIH3upaH HabaomaTen
Hd HEM3MEPHMHMTE CBCTOSHMA HA CHCTEMATA, @ 3d PElUABAHE HA ONTHMHIALUMOHHATA 3ad44d € M3MOJ3BAH
METO 3d MAPAMETPHYHA ONTHMHM3AUMA C OTPAHMYEHMA B CTPYKTypaTa Ha peryiatopa. INpeacrasenu ca
PE3YATATHTE OT UHPPOBOTO MOJCAHPAHE HA SHEPIHHHATA CHCTEMA, CLCTOALLA C€ OT JIBE JIOKA/IHH NOACHCTE-
MH.

H. Muixansn — Moaenpane Ha eMH KJaC HEHHEHHH CHCTEMM 33 aBTOMATHYHO YIpaB.jieHHe

Pasiiexaa ce wanon3sadeTo Ha anropurmute Ha Polenbpok u Iup 3a uenuTe Ha MOICIMPAHETO HA €1HH
KJIAC HE/IMHEHHM CHCTEMM. OMMCBaHM C AMGepeHUMAIHH ypaBHeHHs C npekbeBahusa. [lanena e nporpam-
Hd PCATH3IALHA. Pl:ll.ll:li € MPpHMEP € 1IET CPABHABAHE HA [ABATA METOOA.

[ BaukoB — /IMarHocTHKa Ha OTKAIHTE B TEXHO/IOIWMHH CHCTEMH NIPH PA3MHTOCT Ha uupopmaunaTa
[Mpentoken € METOA 33 AMATHOCTHKA HA OTKA3MTE, BAMIEH 34 OOLLUMA Cly4ail Ha HAKOJIKO eAHOBPEMEHHO
JeicTBYBALIM OTKa3d. MeToabT ce OCHOBABA HA NOAXOALL JMATHOCTHYCH MOZEN. B KOHTO MPHYHHHO-
CJICACTBEHHTE BPB3KH MEXKAY OTKA3MTE M CHMINTOMMTE Cd MPEACTABEHH PA3MMTO. AJITOPHTMHYHO W Mpo-
TPAMHO Cd PeIleHH 3iaJa4MTe 34 AMATHOCTHKA M ONTHMAJIEH H3G0p Ha CHMNTOMM OT [JleaHa TOYKA Ha
AMATHOCTHKATA. PazpaboTennTe anropuT™MH M MPOrPaMH MOTAT 4 CJAYKAT 34 OCHOBA MPH Ch3IABAHE HA
ABTOMATHIHPAHH MOHHTOPHH CHCTEMH 3d JHATHOCTHKA C MPAKTHYECKO MPHIIOKEHHE B NPOMHILIEHOCTTA.

b. bosnos, O. Acnapyxos., T. Msanos — MeToa 3a WIuHCAABaHE HA NEPHOIA HA OCHOBHHA TOH NoO-
CPeACTBOM ABTOKOPE/IAUHOHHA QYHKUMA

lMpennoxen e METO 34 M3YMC/AABAHE HA NEPHOAd HA OCHOBHHSA TOH OT 3alIYMEHH M (Ha30BO MIKPHUBEHH
JAMMCH HA TOBOPEH CHIHA MOCPEACTBOM ABTOKOpetaunoHHa (yHkuus. M3BbplueHo e eKcnepuMeHTaIHO
M3IC/IEABAHE HA TOMHOCTTA HA pajpaboTeHHs mMeroil.

M3YNCJIUTEJIHA TEXHUKA

B. Cuben, A. Eckenasn — Mozaeaupane Ha e/leMeNTH OT NPOHIBOACTBOTO HA POIPAMHO OCHI YPABAKE Hpes
mpexn na Merpn

PasriexaaT ce MoeMTe Ha OTACAHHTE (ha3H HA KHIHEHHA LHKBI HA NPOTPAMHHTE NPOAYKTH C W3NOJ-
3BaHeTO Ha MpexH Ha [Merpu. Bb3 ocHoBa Ha TaAX ¢ dopMupan obw Moaen Ha (a3ata WINOA3BAHE C LET
CB31dBaHE HAa MHPOPMALMOHHA CHCTEMA, ABTOMATHIMPALLA ACHHOCTH OT CHINPOBOKAAHETO M MOLIbPKAHE-
TO HAa MPOAYKTA.

E. Iumutpos — M-mpexnte — rpadu4no opHeHTHpaHN Cpe/ICTBa 3a MO/e/IHpaHe H H3C./Ie/IBAHE HA H3YHC.IH-
Te/IHH H ONEPAUHOHHH CHCTEMH
Pasriexaat ce oCHOBHHTE NPOGJIEMH NPH MOJIETHPAHETO HA CHOKHH KOMYHHKALHOHHH CHCTEMM M TO1-

HOCTTa Ha pasaudnuTe M-MpexoBd mMoaenn. ONMCAHM ca HAKOH MOE/H H METOIM 33 MAIUMHHATA MM
obpaboTka.

B. Sinkos, JI. HukonoB — E3MK 32 CHCTEMHO M NPHI0KHO NPOrPAMHpaKe HA MHKPONPOUECOPHH CHCTEMH

Onucea ce e3MK 33 MHKPOKOMIIOTPH H MHKpONpouecopHy cucreMu, Hapeden MBPL. EaukbT pabortu ¢
OBEKTH, X4PAKTEPHH 3a 8-GHTOBHTE MHKPONPOUECOPH — CHMBOJIM, €IHOOANTOBU KOHCTAHTH H aapecH.
KOHCTPYKIMHTE HA €3MKa JaBAT HAKOH BBIMOXKHOCTH 33 paboTa, MPUCHLUK Ha acemOnepuuTe e3uun. MBPL
H3MOJI3BA HHCTPYKUMH, COTBETCTBYBALLM HA €3HLUMTE OT BMCOKO HHBO. E3MKLT e peanniupan no asa nb-
TH ~— H4 OCHOBATA Ha ucemOsiepHuA e3uK Ha W3IOPAHMA MHKDPONPOLECOP M HAa OCHOBATA HA BHPTYyA/IeH
npouecop. BTOPHAT BAPHAHT N03BOIABA MPEHOCHMOCT Ha Pa3pabOTEHOTO NPOrPAMHO OCHIYPABAHE BLPXY
BCHYKH THNOBE 8-OMTOBH MHKPONPOLIECOPHH CHCTEMM.

3. Mapkos. 1. Joues. X. Auues, I'. Arpe — Esuxnt ITPOJIOT — cpeactso 3a ch3aaBane HA HHTETH-
TEHTHH CHCTEMH 33 MallMHHA TpaduKa

OOcbaeHn ca CLBpPEMEHHNTE TEHICHUMH B PA3BUTHETO HA MALIMHHATA rpadMKa M NpobIeMHTE NpH U3-
MOJI3BAHETO HA TEXHOJIOTHATA 3a 0OpabOTKA HA 3HAHWA M Pa3paboTBaHe HA MHTEJIHICHTHH CHCTEMH 3a
MalunHHa rpadmka. Pasrienanu ca BL3MOXKHOCTHTE Ha €3HKA 3a Jorwyecko nporpamupate [MPOJIOT 3a
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N3UYNCIINTE/IHA TEXHUKA

MOJAEJIUPAHE HA EJIEMEHTU VK 519.9:681.3
OT INMPOU3BO/JICTBOTO

HA TTPOTPAMHO OCUI'YPSIBAHE

YPE3 MPEXU HA IIETPU

B. CnoeB, A. Eckenasn

YBOA

BbB BCHMUKM MO/IE/IH HAa KHU3HEHHS LIMKbBJ Ha MpPOrpaMHHUTE NMPOAYKTH NOJA €1HO HITH
apyro ume purypupa ¢asa (etamn), orpassiBallia H3MOJI3YBAHETO HA MPOAYKTA U NMPHCHILIH-
TE€ Ha TOBA M3NMOJI3YBAHE NMPOLIECH. OOMKHOBEHO K4TO HAH-CBILECTBEHH npes To3M eTan ce
COY4aT OTCTPAHABAHETO HA TPEUIKH, PA3IUHUPHABAHETO HdA BB3IMOXKHOCTHUTE Ha MPOJYKT4.
no100pABAHETO HA HAKOM XAPAKTEPUCTHKH. Te3n npoueaypH U3MCKBAT 3a/1bJ100YEHO TIO-
3HABAHE HA NMPOAYKTd, A0CTHI A0 MbJAHATA JOKYMEHTALHA H BHCOKA npocbecuouajﬁa KBa-
aupukaums. TePMHHDBT ,,.CHIPOBOXAAHE™ ce U3MOJI3YBAa KATO 0OeAMHABALLL 3d TOCOYEHHTE
npoucaypH. BaxHu ca u BPB3KHTE MEXKIY TIOTpCﬁHTCJ‘[S! H TIPOM3BOAMTEIH (pecn, pas-
npOCTpuHHTCJ‘Iﬂ) NMPH UHCTAJIMPAHETO HA NMPOJAYKTA U BCAKA HETOBd BEPCHUSA, MbPBOHAYAl-
HOTO H MO-HATATBILUHOTO oﬁyqenne Ha [IOTpCGHTe:m, obmeHa Ha mirbc')pmaum, CBBP3dH4
C CKCNJIOATALMATA HA NPOAYKTA. Te3u nbk npoueiaypH ce oDeaMHABAT OT TE€PMHHA . 110/1-
.ﬂ'bp)l(aﬂe". OHCBHHHO NOAOBPHKAHETO MOCTABA MO-PA3JIMYHHN H3UCKBAHUA KbM H3MBJIHHUTC-
JIMTE MY B CPaBHEHHE CbC CbNpoBOXkaaHeTo. He3aBucumo ot ToBa hyHKUMHTE CBIIPOBOK-
JAaHE M NMOANBPKAHE CA CBBP3dHH H (ba!(TH'-{eCKH ocurypsBsar C[t)CK'['HBHOTO H3MOI3YBaHE
Ha MPOrpaMHHUs MPOAYKT.

ScHo e, 4e 34 a4 ce TMOBMILM Ta3M Ed)EKTHBHOCT. Tpﬂﬁaa Ja Cce Ch3dadaT H CbOTBETHH
cpeacrea. Te morar Ja UMaT METOAOJIOTHYEH M OPraHH3alHOHEH XapaKkTep WIIH J1a npe-
CTABJABAT KOHKPETHH NMPOTrpaMu, aBTOMATHIUPALIH PA3TTICKIdHHTE (i)yHK[lHH (nocne/Ho-
TO M3IJIEXKId CbBCEM €CTECTBEHO 34 €HH NMPOMU3IBOJMUTEJI HA TIPOrpaMHO OCH!'ypﬂBaHC]. B
TOBa HampasiieHue Oelle W peanm3auusTa, oTpaseHa B [l] — cliel NOCTPOSBAHETO Ha
noaxoasil Moaes ¢ Cbh3laBd HH(bOpMﬂLII‘IOHHa CHCTEMA, ABTOMATHU3HPALLLA JIEHHOCTH OT
CBINPOBOXKAAHETO W MOANBPXKAHETO HA MPOrpaMHHUA NMPOAYKT.

OBIIA IMTOCTAHOBKA

EcTecTBeHO KOJKOTO M0-00XBATEH M BCECTPAHEH € €IMH MOJEI], TOJIKOBA IO-SCHO U
3a1b004eHo e Obae pa3dupaHeTo 3a mMojenupanus obext. [Jokonkoto B [1] mesnra
Gelle cb3gaBaHe HA ABTOMATH3MPpaHa HHPOPMALIMOHHA CHCTEMA, MOJIE/ILT Oe OpHeHTHPaH
npeaH BCHYKO KbM OTpa3siBaHe HA CTPYKTYPHH elleMeHTH (MporpaMu, MU3MbIHHTETH, 3a-
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nauu, paboTtu, (hainose, cpokoBe W p.) U BPB3KUTE Mek 1y Tax. Obaye nporecuTe, U3ibi-
HABAHM BbPXY Te3W OOEKTH MJIM MOPAK/IAILMA I'H, KAKTO W YCJIOBHATA 34 TAXHOTO MHMULIMA-
JIM3HPAHE 3acera He ca M3BeleHHW 10 siBHa (hpopma nopaau nunca Ha HEODXOAMMOCT OT
TOBA.

Mo Te3u cboOpaxenus Oe HATPABEH OMMUT 3d W3rPAXK/IAHE HA NO-TTBJICH MOJIE) Ha (PYHK-
LUHUTE CHINPOBOKAAHE M TOAABLPKAHE C MNOAYEPTABAHE HA CHCTABALLUWTE T'M [IPOIECH M
YCJIOBHA.

ITpu Taka nocTaBeHaTa 3a/la4a MLPBUAT NpoOsIeM € U300PBT Ha anapaT 3a MOJe/IMpa-
He. CboOpaxenusTa Oaxa:

Ha MOJIECJIMPAHE MOUICKAT MPOLECH W YCIIOBHATA 33 M3IBJIHEHHETO WM,

4acT OT npolecHTe (Hanp. OTKPUBAHE HA TPEUIKW B NMPOAYKTA, NMOABA HA JKEJIAHHE 34
YCbBBPILEHCTBYBAHE W Ap.) UMAT Cay4aiHa NpUpoa;

roJisMa 4acT OT NMPOLECHTE Ca ACHHXPOHHH;

HSIKOM MPOLIECH MOTaT /1a ObAAT napasiesiHu (€IHOBPEMEHHO HJIH MOYTH €HOBPEMEHHO
NOCTBIBAHE HA 3aABKH 33 KOPEKLMH OT HAKOJIKO MOTPeOUTENS, HHCTAJIMPAHE HA BEPCHS
Y HAKOJIKO MOTpedHTeNs, NapajieHO U3MEHEHHUE OT PA3JIHYHH NPOrPAMMCTH HA HAKOJIKO
MOJ1YJIlda OT €/IHH NMPOAYKT H aAp.).

[Mpu TakuBa NpeaANOCTaBKH HAH-ECTECTBEH 32 MOJE/IMpAaHE CE OKa3a anaparbhT Ha Mpe-
xute Ha [letpu [2, 3] cbC creanus nuiaH Ha JeicTBHe:

. Uaentuduumpare Ha NpoLECHTE W YCIOBHUATA.

. CBBpP3BAHETO UM B €JIEMEHTADHH MPEXKH.

. Muterpupane B obua Mpexa.

. M3cnenpane Ha cBoiicTBaTa Ha Ta3M Mpexa.

. MNMpennarane Ha KOHCTPYKTHBHU H3MEHEHHS. .

B HacTosmaTa pabota ca gagenu pesyarature ot (1), (2) u (3) u ce npeanarat ceo0pa-
KeHus no (4).

[ R SRS

MOJEJI HA ®A3ATA U3IMOJI3YBAHE

OOMKHOBEHO B Ja/icH MOMEHT OT (ba3aTa M3nos3yBaHe OT XKHM3HEHHUS LMKDBJ MpOrpam-
HUSIT NMPOAYKT MOXKE /1a CE pa3riexkaa KaTo KpalHO HEMpa3sHO MHOXKECTBO OT MOIY.IH.
Moxe 1a ce npueMme, Ye TOBA MHOKECTBO C€ M3MEHS AMHAMHYHO (Hanpumep npu aodass-
HE HA HOBM MOYJM C LieJl pa3llMpsBAHE HA BBL3IMOXKHOCTHTE Ha mpoaykta). [lo Ta3sm
NPUYHUHA [TBPBOHAYAJIHO ILE Ce pa3rjela CAy4yasT Ha HepaslnpsBaHe (HEW3MEHEHHE),
4 Cjle[l TOBa Bb3 OCHOBA HA HErO Il HANpaBuM OOOOLLUEHHE HA BBIMOKHHUTE CJIYy4aH HA
pa3lmnpsBaHe.

Heka PRG = { M|, M,, ... M,,}. | < m< o0, 03Ha4aBa NMporpaMeH NPoaykT, KbAETO
M, i = 1+ M, ca nerosutre moayau. Henpasuu noamuoxectsa Ha PRG obpa3sysar pas-
JIMYHUTE MY BAPUAHTH (KoH(purypauuu). Te MoraT na chlECTBYBAT OTHOCHTEIHO CAMO-
crosiTesHOo. Hali-pa3npocTpaHeHHAT BApPHAHT € TO3M, KOWTO Ce CbCTOM OT BCHYKHUTE MO-
aynu. Heka ¢ VAR ce 03Ha4um MHOXeCTBOTO OT BapHaHTH, T.e. VAR={V, Vs, ..., V]
€ P (PRG)\ . kbaeto V,= | M|icl,}, a I, # & € MHOXKECTBO, YHMTO €JIEMEHTH Ca WHIICK-
CM HAa MOJVJIMTE, NPHHA/IeKAllH Ha Kk-Tus BapuaHt, kK = | +p. MHOXecTBOTO
USR = | (C,, (s, ..., C.}. | € ¢ < o0, 03Ha4YaBa MHOXKECTBOTO Ha NoTpeduTEMTE (KJIHEH-
TH) Ha nporpamata. [Tpu ToBa BCEKM KJIMEHT pa3noJjiara Camo € eJIMH eK3EMILIAP OT Aa/IeH
BAPHAHT, KOWTO TO# ekcrutoatupa. Muoxecrsata USR, = {ClieJ;}.k = |+ p, noka3sat
NMOTPeOUTENIMTE HA CHOTBETHUTE BAPHAHTH HA NPOrpaMaTa, KbAeTo J; Ca MHOXKECTBA, YHH-
TO eJIEMEHTH Ca WHJEKCHUTE HA OTroBapALIHTe NoTpeduTenu. OueBUIHO €, He NMPH U3NOJI3Y-
Ba€M BapuaHT k, J, # .

MOJAEJ HA EAUH BAPUAHT

Cunposokane. 3a 0Tpa3sBaHe HA ACHCTBHMATA. M3MBJIHABAHH NPH CHIIPOBOXK/AAHE Ha
MporpaMeH MpoayKT, ca BbBedeHu enementapunute mpexu Cry,u RCr;;,, oTHacaAM ce 10
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k-TUsl BAPHAHT M j-TUS MOAYI, KbiaeTo jel, u k=1-+p. EnemenTute OT mbpBaTa rpyna
(Cr) 03Ha4YaBaT W3MEHEHHE HA MOJYJIUTE C 1ieJl No100psABaHE HA TEXHMTE XaPaKTePHCTHKH
MJIM [ThK OTCTpaHsiBaHe Ha rpewiku B TsX. Enementure ot Bropata rpyna (RCr) ciyxat
3a OTpa3sBaHe HA Cy4auTe Ha 3asBsaBaHe Ha u3menenus. Ha dur. | rpaduyno e npencra-
BeHa Mpexka Ha [eTpu 3a ChIPOBON/AAHE HA K-THS BapMAHT, UMAlLLA cile/iHaTa anredpuu-
Ha (opmyna:

MNT, =((RCry;;:Cry;,) ...) CRT*‘*'E!;“ s Cry i ) s
kbiero el j=1=|L|.k=1+p. :

Heka e jgagena mpexata MNT,, Kosto € OT TO3M BHA, U OT Hes oDOpasyBame
MNT = IMNT,, 1.e. B HauajHaTa MO3uIMsa UMa siapo. B nmpakTukata ToBa MOXKe Ja
Obde 3aiBKA 32 KOPUIMpAHE HA BAPUAHT. AJITEPHATUBHUAT HA4YMH Ha obpasyBaHe Ha
MNT e soBenie 10 3aneiicTByBane Ha camo eaun npexoja RCry i€l v cien nero Ha
Cry;,” KOETO OT CBOS CTpaHa O3HAYABA 3aABABAHE HA UIMEHEHHE M CAMOTO M3MEHEHHE HA
moayia M, . B pesyntar Ha 3a/eHCTBYBaHMATA HA MOCOYCHHUTE NPEXO/M (M3ITbJIHABAHE
Ha AedcTBUATA) B KpaitHaTta no3uuns Ha MNT 1ie ce nosBu a/1po, H3pa3sBallO yC/l0BHe-
TO, Y€ € HACTBIWJIO W3IMEHEHHE B €JMH OT MOJYJMTE HAa BAPHAHTA.

Moabpxane. BkatoueHnTe eleMEHTApPHH MPEXH 33 03HAYABAHE HA JACHCTBUATA, H3BLP-
IWIBAHHU TIPH MOIbPAAHE HA TIPOTPAMHUSA TIPOYKT, YCJOBHO 1€ PA3/Ie/ MM Ha JIBE [PYIH.
[TbpBa rpyna ce oTHacs /10 Ch3dBAHETO H Pa3NPOCTPAHIBAHETO HA TOTOB 3 CKCIIOATH-
pane BapuaHT. KbMm BTOpaTa rpyna ca BKJIFOYEHH €JIEMEHTAPHUTE MPEKH, OTTOBAPSILLM
Hd OHE3W JEHCTBHUA OT CBIPOBOXKIAHETO, KOMTO KATO MPABUIO CE& OCBIIECTBABAT TPK
KJIMEHTA.

JeiicTBusTa OT NbpBaTa rpyna BKJIKOYBAT ejgeMeHTapHuTe Mpexn Sdm,, Md,, Cir, u
Cpy;. Banuaum 3a k-tust Bapuant, k=1-+p . [TbpBUTE TPH 03HAYABAT CHOTBETHO HAYAJIO

mnl.k

:Sdmy
ROng; =1 RCrki 1y e
Cryj, g 7 iy

/- L]

Cryy, — Criiy g
C:
iry

mnty

D, | Ow. 2
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Ha Ch3/aBaHEe, CAMOTO 00pa3yBaHe W Pa3NpPOCTPAHABAHE HA AUCTPUOYTHBEH HOCHTEN 3a
K-THs BADMAHT. & NMOCJEHATA — KOMUPAHE HA j-TUS MOJYJI, HEOOX0MM 34 Cb31dBAHETO
" Ha A-THS BapuaHT. T.e. jel,.
Ha dwmr. 2 rpadwmuno e npeacrasena mpexa Ha [leTpu 3a ch3aaBaHeTo W pa3npocTpaHs-
BAHETO Ha A-TUS BAPUAHT, UMAllla CJICAHUS anreOpuyveH BHJL:

SUP', =Sdm(Cpy,,. ..., Cp, , 1)1 Mdi; 1Ciry ;

kbaeto igh. j=1=|I|.k=1<p.

Ja pasraename mpekata SUP = ISUP',, kbaeto SUP', e mpexa ot onucanus Bua. B
TO3HM MOMEHT PA3PEIICHUTE NPEXOaH (BB3IMOKHH ACHCTBHUSA 3d M3MBIHCHHE) Ca HAYAJIO HA
Ch3/laBaHe Ha AMCTpUOyTUBeH HocHTed (Sdm) M pasnpocTpaHsBaHE HA AUCTPUOYTHBEH
Hocutesn (Cir). B pesyarart oT 3a1eHCTBYBAHETO HA MBbPBHUS NPEX0/1 ¢/IHOBPEMCHHO LIE Ce
pazpewat M npexoaute no konupate (Cpy,., i=1 =+ ||1;||), uneTo 3aaeiicTByBaHe (HA BCHYKH-
T€) 1€ J0BE/IE /10 pa3pellaBaHe U 3a/eHCTBYBAHE HA MPEXO/A MO Ch3/1aBAHE HA HOCUTENS.
ToBa oT cBOS CTpaHa 1E 0BEJIE A0 3d/1CHCTBYBAHETO HA MPEXO/a, U3pa3sBalll pa3npocT-
paHEeHHEeTO Ha ANCTpuOYTHBHUA HocuTes. B pedyarar Ha ToBa B KpaiHaTa NMO3MUMA Ha
SUP e uma aBe sapa, NOK43BALLM HAJIMYMETO HA TOTOBH 3d PA3NPOCTPAHSBAHE JUCTpPH-
OyYTHBHM HOCHTE/IM 34 TO3H BAPHAHT.

Heiicreusita ot Bropara rpyna ca Ch,, Wa,, Ins, u Err,, oTHacaum ce 10 n-THd
KJIMEHT, KOWTO M3NOJ3YBd €K3EMIUIAP Ha K-THA BAPHAHT, KbaeTo ne, u k=1-+p. Teiu
€JIEMEHTAPHHU MPEKH OZHAYABAT CbOTBETHO 3aMAHA, M3YAKBAHE HA NOJIYYABAHETO HA HOB
EK3EMIUIAP, MHCTATIMPAHE M OTKPUBAHE Ha rpewku. Mpexa Ha TleTpu 3a CbnpoBOXaaHe
Ha JIa/ICH MPOJIYKT NPH KJIWEHT € nokasaHa Ha ¢wur. 3. Ts uma caeanata dhopmya:

SUP",,=Ins,:(Ch, Wa,): (*Ch,,): (*(Err,.; IWa,)) ;

kbjetro n=1=|J|.k=1=p.
Hexka e nagena mpexata SUP=ISUP” ., kbaeto SUP”,; e ot 1031 Bua. [TbpBOHAYAIHO

b, 3 dur. 4
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€ paspellieH caMo NPexXoabT, U3pa3sfBalll HHCTAJIMPAHETO HA MOJYYeH CK3EMILIAP HA Ba-
puanTa. HeroBoto 3asieiicTByBaHe e 10Be/ie 10 3a1eiicTByBaHeTo Ha Wa,,. YHHTO pe3y.i-
TaT MOKa3Ba, Ye ChUIECTBYBA FOTOB 3a M3I0JI3YBAHE EK3EMILIAP, T. €. B KpaHHATA TIO3HLHUS
Ha SUP” uma sapo. B To3u ciyuaii eJMHCTBEH NPEXojl, KOHTO MOXe /1a ce 3aeHCTBYBA,
e Err,. KATO cjle/l HErOBOTO 3a/eHCTBYBAHE BCHUKH MPEXO/M ca MbPTBH. ToBa Moke /1a
ce cBbpKE ¢ (pakTa, 4e € OTKPUTA Ipelika M Ce M34aKBA KOPUTHPAHC HA BApHAHTA.

Excnioatupane. Hapen che chnpoBOkiaHe M MOUIbPXKAHE BbB (a3ata M3MO0JI3yBaHE
MMa OHIE €/HO AEHCTBHE — EKCIUIOATHPAHE Ha EK3EMIIpa Ha BapuaH1a OT camus
KJIMCHT. 3a LEJiITa Ce BbBEKI1AT SIEMEHTAPHH MPEAKH EXC,,A.\ O3Ha4YaBallld U3ITBJIHEHHE HA
EK3eMMJIAP Ha K-THsA BAPHMAHT OT A-THS KJIMEHT, KbeTo ne, u k=1-+p.

A

RCry;,

Cry; 3

Cpyi,

Mdy

ROy o

Cry.:
Kk,

Cpy:
Pki gy

dur. 5
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——————————————————————————————

JeAcTBUATA HA KJIMEHTA ca npejcTaBeHH Ha ¢ur. 4. Anrebpuunata Gopmysia Ha TOBA
NpeaACcTaBsaHE €

EXP,.=*Exe,; Err,; .

kbaero n=1=+ ||/, k=1+p.

Ja pasrnename mpexata EXP = 1EXP,,. B Hes ca pa3pellleHH aBaTa W npexoga —
M3MbJIHEHHE HA EK3eMIUISIP U OTKpHBaHe Ha rpeiky. Te ca asrtepHatuBHu. ToBa nosioxe-
HMe ce 3ana3pa, JokaTo Err, He ce e 3a/ieificTByBall, T. €. OTKPUTA € IPellika B eK3eMILTIp.
Cilel HeroBoTO 3a/eiCTBYBAHE JBaTa NpEXoaa ca MBbPTBM, & TOBA O3HA4aBa, 4Ye¢ NPH
KJIMEHTA HAMA rOoTOB 3a EKCTIOATHPAHE BAPHAHT.

®opmy.ia Ha BapuaHT. Bb3 OCHOBA HA M3JIOKEHOTO JOTYK Be4e MOKe 1a ce jajae aared-
pudHa dopmyna, npeactasisBaila obuo onucanue Ha dazata M3NOA3yBaHE 3d €1WH Ba-
puanT. ToBa onucaHue € CJIeAHOTO:

USE;=*MNTSUP':(CLT,, ....CLT,, ) .
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KLJICTO
CLT,=SUP",:EXP,.ce)i.j=1+ |Lll.k=1%p.

[Mpadwmuno TOBa onMcanme ¢ HPE/ICTaBeHO Ha (pur. 5. AKO ce HPOCIC/ M 3a/ICHCT BYBAIC-
TO Ha npexojautre B USE,, cc 3abcnaspa, we B pesyiarar Ha 3ajeicrryBance na Cir, ce
noayuasa 1SUP”, 3a BCekM KJMCHT Ha TO3M BapuanT. ToBa 0T CBOS CIpalia BOJM /10
CJICJIHHUTE il.'l'l'cpllil.'l']r'[BHH C_'[)"-I}.IH — FOTOB 34 CKCI[.’IOU'['HP&HC Bupuuu T H ()'IKPHHLIIIC H
rpetika. Ot urepatuBHus xapakrtep Ha USE, cieiBa, ye npu oTKpHBAHE JIOPH 1A C/lHd
rpeuka (3aaeicrayBane Ha Err, ) ce nosyuasa rMNT, r = 1, kaTo nocie/jino1o Bojm /10
ISUP . a cnen ToBa u 10 ISUP"rrk.feJ;A 34 KJIMCHTH, KOUTO Ca NPC/AMIBUKATH H3IMCHCHUS
(OTKpMM ca rpewka), uie ce 3ajcicTByBat Wa, a 3a JApyrure — WM 1IC CC 1HOIY4H
HatpynBane B P (ot ¢wmr. 3). wim mie ce 3ajeiicreyBa Ch (koeto 03Ha4aBa 3aMsiHd Ha
CTapHuda CK3EMILIAP C HOB).

B 3aBHCHMOCT OT COMEHATOTO HATpynBaHe B P He ¢ Tpy/HO /la ce 1OKake, ue TakKd
noJiyueHata Mpexa ¢ 6esonacha npu || J, | = | u Heorpanuyena npum ||/, || > 1. Bceku npexot
€ MNOTCHUHATHO XHB, KOETO O3HAYABA, Y€ 34 BCAKO ,-'ICI:IC'I'BHC C'IaI[lCC'I'ByBLl IIUPC,'LHIIH ol
OCBILECTBEHH ﬂei’{crsuﬂ ('Si.l,-'lC[:ICTB)‘BleH I’IpC.‘((),-'lPI), KOUTO JOBCAAAT 10 MU3ITBLIHCHHECTO
MY.

MOJEJ 3A BCUYKHU BAPUAHTU

O6wa dopmyaa. 3a anredpuuno onucanue Ha azata U3INOI3IBAHE, BKIIIOUYBAILA BCHY-
KM BAPHAHTH HA MPOYKTA, CE NPe/UTara e/IHa OT Bh3MOKHHUTE ONEPALMH — JIH3HOHKTHBHO
HajaraHe ,,+ " (Pa3HOBW/HOCT Ha onepauuaTa Hanaraue [2]). JAM310OHKTUBHOTO HalaraHe
ce U3NBJIHABA Ha JIBa eTana (oT ABe nogonepaunu). [TbpBOHAYAIHO C€ OCBUIECTBABA KJld-
CHUYCCKATaA ONEPALNA HaJTATaHE, & CJIC/] TOBd BXOJHHTEC MO3HIIHH HA BCCKH NPEXO/L. NPHHAT-
JICXKAIl M HA ABETE MPEXKH, CC PCAYUHPAT B €/1HA, KATO CC 3dNd3Bd HHUMJACHTHOCTTA MEXKILY
npexoauTe. bposT Ha sApaTa B NOJy4eHATA MO3MIMS ¢ cyMa 0T Oposi Ha sapata B peay-
UMpaHuTe no3uumuu. Ta3u onepanus e acolMaTHBHA M KOMYTATHBHA.

OS![IHRT BH1 Ha (bi.l32!Ti.l H3TNOJI3YBAHE, llplr{ K(‘If‘l'l'(} Cd BKJIDYCHH BCHYKHTC BAPHAHTH H4
NporpaMHus NpPoJAYKT, C& ONMMCBA CbC cleaHaTta Gopmy.ia:

LC:="USE;+USEs+ ...+ USE,.

Ha ¢wur. 6 rpadmuno e npeacraBena mpexa Ha IleTpu, onucsaiia te3u ciaydan. Onepa-
UMATA JH3FOHKTHBHO HajlaraHe € BKJIKOYEHA 3a OTpa3siBAHE Ha cliyyas. MPH KOHTO eaMH
MOJ1yJl Y4acTBYBa B [Ba BapuanTa. EnHo u3meHenue B Hero TpsbBa aa ce oTpassisa (pa3-
NPOCTPAHABA) 3d4 BCUYMKM KJMCHTH Ha JBaTa BapuaHTa. Buxkaa ce, we 3a na Obae Taka
neunmnpanara mpexa LC G6ezonacHa, Tpsdsa Beska USE, 1a e GezonacHa M BCEKH MOy
JI4 YUACTBYBA CAMO B €IMH BAPHAHT. B NnpoTHUBEH Cllyyail MpexaTta He € JIOpH OrpaHHueHA.
OcBeH TOBa Ce BHXK/d. Y€ B HEsl BCEKH TPEXOJ € MOTEHIMAJIHO KHB.

Heraiianznpane B mojena. B onucanoro npejcrapsHe ¢ HanpaseHo u3BecTHO 00061a-
BaHe. Jletaitan3upane Moxke Aa ce MOCTHIHE, dKO CE M3MOJ3YyBAT MHXMOMTOPHH [bIH.
[Mono6uu avru, kouro morat ga ce pbBenat B LC, ca 3a cebp3Bane: (a) HA BXOIHMTE
MO3HLMH 34 KOPUTHPAHE HA MOJIYJIMTE C PEXO/MTE 38 KOTIMPAHE Ha MO/1YJIMTE TIPH NIO/Ir0-
TOBKd HA BAPHAHTA, B KOUTO Te yHACTBYBAT, U (6) U3XOAHUTE NMO3UIMN HA MHCTAJIMPAHETO
C Npexojd 3a ekcnjaoatupane. B nbpBus ciyvait BbBeaeHATa HHXMOMTOPHA abra IIe 3a-
OpansBa KOMMPAHE HA MOJYJI, 4KO MMA 3asBKA 334 H3MEHeHHe, a BbB BTOpUs — Lie 3abpa-
HSIBA CKCTUTOATHPAHE Ha cTap ek3zeMruisp. Jokaro upes nbpBHs BHI HHXMOMTOPHH [IbIH
Ce TOJIyuaBa CaMO MO-TrOJIAMa TOYHOCT HA OMHMCAHHETO, TO Ype3 BTOPHH BHI CE H3MEHS
M Ka4eCTBEHO caMoTo onucanue — LC oT HeorpaHu4eHa Mpeka Ce NPEeBpblla B OFpatu-
ueHa. Hammunero nHa mapkep B P, i = 22+ 27 (ot ¢wur. 7) 1wie 1oBese 10 U3NMbJIHEHHE HA
Ch — 4aKO CLOTBETHHST KJIMEHT pabOTH ChC CTAP €K3EMIUISP, 34AlIOTO B TO3H MOMEHT
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Exe He e pa3pewena (o1 MHXHOMTOpPHATA aAbra), MM Ha Wa — aKko CbOTBETHHAT KJIMEHT
€ AKTHBW3MPAJl U3MEHEHHE BbB BApHAHTA.

Bepcun na nporpamarta. OcBeH pasrjielaHMTe C/Iy4au MpH ChIIPOBOKAAHETO HA €HH
NporpaMeH NMPOJAYKT MOXE /a Ce pas’iMpsABAT Bb3MOXKHOCTHTE My — 4Ype3 KOpPHIHpaHe
Ha CBILECTBYBAIl MOJYJI OT mporpamara Wi 4pe3 aobaBsHe Ha HOB MOy [TbpBusT
CiIyuail € Beye pasrieaH Npyu MOJEeNa Ha eIMH BapuaHT. BropusT cayyail Boan 10 ,.KOJIM-
yecTBEHH™ MIMEHeHHs, oTHacsum ce 10 MNT, u SUP' . k = | = p. KOMTO NPH TE3U U3ME-
HEHUS OCTABAT OT CBIUWA BH/, T. €. HOBOMOJIYYEHHTE MPEXKH €A OT ChILUMA KJIAC M 3a THX
C4 BAJIMHHW MOKA3aHMUTE CBOHCTBA. B HAKOM M3TOYHWLM MOArOTBAHETO HA HOB MOJY.JI C¢
CBBP3Ba C M0Jy4aBAHETO HA HOBA BEPCHS HA MPOrpaMHUs NPoaykT. ToBa HE NPOTHBOPEYH
Ha W3JI0KEHOTO AOTYK, Thil KATO HOBATA BEPCHS NMPEJACTABIIABA ChIIIO HENMPA3HO MHOXKECT-




BO OT MOJYJIM HA MPOrPAMHHUS MPOAYKT, 0Opa3yBaillo HETOB BAPHAHT CHC CBHOTBETHHTE
cn kaneHTH. HoBONOJIYHEHHST Cllydaii ChUlo MOXE J1d Ce ONHLIE C MPEXKa OT BU/1d Ha LC.
HO BeYe C Pa3lIMPCHHS HA MECTaTa M NMPEXOAMTE B HEs M Ha BPBIKMTC MEXKILY THX (n
OTHOBO Ca BAJIM/IHM TIOKA3AHUTE CBOWCTBA).

3AKJITIOMEHUE

B npeuiaranata paboTa e Ch3aaneH oOul Mojes Ha (hasaTa M3MOI3BAHE OT KUIHEHUS
MK Ha nporpamata. Ha ocHoBata Ha mpeiuTe Ha [leTpu noayueHHsT MOJEN MO3BOH
14 ce OMpeeNsT XapakTepHu CBOHCTBA OT (a3ata. OCBEH TOBA TOH € NPEANOCTABKA 34
MMHMTALMOHHO M3CJIEJABAHE HA MPOTHYAHETO HA MpolLecHTe OT (a3aTa W3NOI3BAHE U 34
Ch3/ABAHE HA MPOTPAMHM CPEACTBA (MHPOPMAUMOHHN CHCTEMM U (M) JIPYT MHCTPYMEH-
TApUYM) 34 ABTOMATH3MPAHETO M YPe3 MHTEPNpETAlMs Ha MpexuTe Ha llerpu.
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