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[TocTaHOBKa 3agaun

Llenb aTtana: onpeaeneHne yHKUMOHANbHbIX
BO3MOXXHOCTEWN NporpamMmbl, NOAroToBKa
TEXHUYECKOro 3agaHna n BHeLLHeN
cneumukaumm



K YyeMy MOoXeT npueectmn HenoHnMmaHume ool

MeXxay 3aKka3uyMmkom u paspabotumkom MO

B

i. Kar 6p10 npejnoxeHo
OpraH3aTopoOM paapaSomu

b

3.Kaxk 6puio cnipoextupoBaHo eeqywmm 4. Kak Spio peanunsosaHo

CHUCTEMHDIM CIEIHMAJIHCTOM
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5. Kak 6bL10 BHEAPEHO
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2. Kak Gbwio ONHECaHo
B TEXHH4YECKOM Z23dJ3aHHH

b

NIPOTrPaMMYCTaMHA

ity

6. Hero xoTen noan3ceaTenn

3aKkas4ymk He MOXET TONKOM
copmynunposaTtb
TpeboBaHUA, 3aBbILLAET UX
OTBETHOE NpeanoXxeHne
nocTaBLUMKa
(paspaboTtynka) He BMNOSIHE
COOTBETCTBYET 3asiBKe
3aKas4ymka

AHanuTuk npegnaraet
OLLUMBOYHYHO ACKMU3HYIO
apXUTEKTYpY

[TlporpammmcTbl co3garoT
Kod ¢ owmnbkamu

metoT mecTo npobnemsl
BHEOQPEHUS



BHewWwHAA cneuyundgukauma T
nporpaMmmbl

BHelwHAa cneymndukaums - 4OCTaTOMHO NonHasa 1 ToYHas
doopmMynupoBKa peLlaemMoun 3agaym

dopmarnbHas cneundumkauma nporpammel: {Q}S{R},
rae Q — npegycnosne nporpamMmmbl S,
R — noctycnosue nporpaMmmbl S

Ecnu BbinonHeHWe nporpaMmmbl S Ha4yanocb B COCTOSIHUN,
yaoBreTsopsitolieM Q, To UMeeTCH rapaHTUs!, YTO OHO 3aBepLUUNTCS
Yyepes3 KOHeYHOe BpeMsi B COCTOSIHUM, yaoBreTeopsioweM R



CocTaB BHelwHeun cneundpunkaumm

e OnucaHue ucxoOHbIX OaHHbIX. [ OrmKHbI BbITb TOYHO ONUCaHbl CUHTAKCUC
(dbopmart) n cemaHTMKa (HasHa4eHue, TuM, JonycTuMble 3Ha4YeHus, obnacTb
N3MEHEHUSA) BCEX UCXOOHbIX AaHHbIX, KOTOpPble BBOAUT NOSfb30BaTElb B
nporpammy

e OrniucaHue 8bIx00HbIX 0aHHbIX. [laeTca ToO4YHOEe onncaHne CEMaHTUKN U
CUHTaKCMCa BCeX pesynsTaTtoB, opMUPyEMbIX MPOrpaMmMon, a Takke
coobweHnn onepaTtopy 06 owwmnbkax, 0 Xxo4e BbIYUCIIUTENBHOIO NnpoLecca, o
3anpocax u T.4. YKasblBaeTcsl peakumsi nporpamMmbl HA HEKOPPEKTHOCTb
NCXOOHbIX JaHHbIX

o OrnucaHue yHKUUU npeobpa3osaHus UHOopMayUU, BbINMONHAEMbIX
NporpamMmon, ¢ TOUKN 3PEHUS NONb3oBaTeNS

o [JononHumernbHble ceedeHUSs O rnpospamMme: . orpaHNYeHnst Ha
MCNOSb3yEMYIO NaMATb, ANMHY NporpaMmmebl, BpeMsa ee paboTbl; naeu
OTHOCUTENBbHO BHYTPEHHErO NPOEKTUPOBAHNSA DYHKLUUI (ECIN 3TO
Heobxoaumo). B aTOT pasgen Takke BKMoYaloT onncaHue cnocoba
obpalleHus K nporpamme



Pa3paboTka anroputma

ANropuTt™M — 3TO MOJSIHOE N TOYHOE onucaHue
Ha HEKOTOPOM HA3blKe KOHEYHOW
nocnegoBaTefibHOCTU NMpaBui, YKasbiBatoLnX
MCNOSTHUTENIO OENCTBUSA, KOTOPbIE OH OOMMKEH
BbIMOSIHUTb, YTOObLI 3@ KOHEYHOE BPEMSA
nepenTun ot (BapbUpyeMbIX) UCXOOHbLIX
OaHHbIX K ICKOMOMY peaynbraTty



CBouncrtBa anroputmosB

o [NCKPETHOCTb — BO3MOXHOCTb pa3bueHunst Ha waru

e [lOHATHOCTbL — OpUeHTaunAda Ha KOHKPETHOIO
UCNOJTHUTEIA

o OnpepeneHHOCTb — O4HO3HAYHOCTL TOSIKOBAHUA
NHCTPYKLNK

o KOHEYHOCTb — BO3MOXXHOCTb MOJSly4YeHns pesynesraTa 3a
KOHe4YHOoe 4YMCho Laros

o MaccoBOCTb — NPUMEHNUMOCTb K HEKOTOPOMY Kriaccy
0O0OBbEKTOB

o IOPPEKTUBHOCTb — ONTUMAIIbHOCTb BPEMEHUN U
pecypcoB, HeObxoanMbIX ONS peanusauun anroputma



[lpouecc anropuTMusaumnm

e pPa3nOXeHne BCero BblYNCNUTENBHOMO NpoLecca Ha
OTAEnNbHbIE LLarn — BO3MOXXHblE COCTaBHble YacTu anropuTtma,
YTO onpenensieTcsl BHYTPEeHHE NOrMkom caMoro npoLecca u
CUCTEMOW KOMaH, UCMOMNHUTENS;

e YCTaAHOBIIEHWE B3aMMOCBSA3EN MeXay OTAENbHbIMMY LLaramm
anropuTma u nopsiaka ux crefoBaHus, NPpMBOASALLErO OT
N3BECTHbIX UCXOAHbIX AAaHHbIX K UICKOMOMY pe3ynbraTy;

e MOIHOE N TOYHOE ONUCcCaHue codepXaHna Kaxkaoro Liara
anropMTMa Ha A3blke BbIOpaHHOW anropuTMUYECKON CUCTEMBI;

e MNPOBEpKa COCTaBIIEHHOIO anropuTmMa Ha nNpeaMer,
OENCTBUTENBHO NN OH peanua3yeT BbIOpaHHbIN MeTo U
NPUBOAUT K UCKOMOMY pe3yrnbTaTy



CnocoObl onncaHusa anropuTMoB

e CIIOBECHO-(POPMYIIbHbIN (HA ECTECTBEHHOM
A3blKe, BepbaribHbIN);

e CTPYKTYPHbIN NN BNOK-CXEMHbIN
(rpadonyeckun);

e C MCMNONb30BaHMEM cneumasrbHbIX
anropnTMMNYECKNX A3bIKOB (HOoTauumn);

e C NMomoulbto ceteun letpu;

e MPOrpamMmMHbIN



CnoBecHO-(pOpMYyNbHbLIN CNOCOD

[TyCcTb HEOOXOANUMO HaNTU 3HAYEHNE BblPaXKEHUS:
y=2a-(x+6)

CﬂOBeCHO-(*)OpMyJ'IbeIM cnocobom ariroputTMm peLueHnd 9TOW 3aaauun
MOXET ObITb 3annucaH B cnegywowem smaie.

BBecTn 3HayeHunda a n x

Cnoxutb xn 6

YMHOXUTb a Ha 2

BbluecTb n3 2a cymmy (x+6)

BbiBECTU Y KaK pe3ynbTaT BblYUCIIEHNSA BblpaXKEHUS

oL~

[1pn cnoBecHO-popMYyribHOM cnocobe anropuTM 3anuceLiBaeTcH
B BUAE TeKCTa ¢ doopMyriaMmu No nyHKTam, ornpeaensaioLmm
nocnegoBaTeNnbHOCTb AEUCTBUN




CtaHpapTbl rpacpmnyecknx nsobpaxeHmmn oo

(X J
6 :
JTIOKOB a=10, 15,20 mm; b = 1,5a
HaunmeHoBaHne cumBona O6o3HayYeHMe n pa3mepbl PyHKLUA
npouecc 'y BbinonHeHue onepauunn nnn rpynnbl
(Bbl‘lMCﬂMTeanblﬁ 6.I'IOK) © OI'IGp&U,I/II?I, B pe3yJibrate KOTOPbIX NSMEHAKOTCA
! 3HayeHne, (opma npeacTaBneHns  UNu
. b R pacnosnoXxeHne AaHHbIX

PeweHue (nornyecknun BbiGop HanpaBneHusi BbIMOMHEHWS anropuTMa

Y

6110K) B 3aBMCMMOCTU OT HEKOTOPLIX YCIOBUMA
Moaudukauus BbinonHeHve onepauuMini No  ynpaBrneHuto
(3aronoBok uumkna) LIMKITOM — MOBTOPEHMEM KOMaHAbI UMK Fpynmbl
KOMaHg, anroputMma
0,25a

nyCK-OCTaHOB (Haqano- Havyano unn KoHeu BbINOMHEHUSA nporpamMmmbl

/)
\_/
:0, Sa:

KoHeL) NN NoanporpamMmbil
0,15a
MpenonpeneneHHbIN — e BbI30B 1 Ucnonb3oBaHMe paHee CO34aHHbIX U
npouecc (BbI3OB OTAENbHO OMUCaHHbIX anropuTmMoB
nognporpammbi) (ToANpOrpanm)
0,25a
Besoa/BbiBOA X Obuiee o06O3HaYeHMe BBOAA WNM  BbIBOAA
© AaHHbIX B anroputme 0e30THOCUTENbHO K
v BHELUHEeMY YCTPONCTBY

YkasaHue npepBaHHOM CBA3N Mexay 6nokam B
npegenax ogHon CTpaHuLbl

CoeauHurtenb

YKasaHue npepBaHHOWN CBA3M Mexay briokamu,
pPacnonoXeHHbIMN Ha pasHbIX NUCTax

MeXcTpaHMYHbIN
coeAuHUTENb
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Mpumep nceBaokonga ana PyHKUNN
neyaTtm MaccumBa

Bxoa: a — maccuB uenbIix Yncen,

N — KOJIN4eCTBO 3J1IEMEHTOB B MaCCMBE

Bbixoa: -

NOKa HE KOHELY MaCCl/Ba AernaTtb

ne4yataTb o4epeaHON 3ANeMeEHT MaccumBa

BCE lNOKa




TexHonormna paspadoTkn anropuTMoB | o2°

KadecTBa xopollero anropurma:

e MNPaBUIIbHO peLUaeT NOCTaBfIEHHYIO 3ada4y
e JIETOK AN MOHUMAaHUS

e NPOCT OS19 AoKa3aTenbCTBa NpaBUibHOCTU

e YyoobeH ona mogudumkaumnm

KoHCTpyupoBaHue 7 opopmrieHue arnropuTmoB
OCYLLECTBIMAETCA B pamMKax CTPYKTYpHOro nogxopa, B
OCHOBE KOTOPOrO NEXUT TeopemMa O CTPYKTYPUPOBAHUMN:
anroputMm pelleHusa nobon npakTUYeCcKU BbIYUCITUMOW
3aJa4un MOXeT ObITb nMpeacTtaBneH C MCNONb30BaHUEM
TpeX afieMeHTapHbIX Da3UCHbLIX YrpaBnsOWNX CTPYKTYP:

a) cnenoBaHug;
6) BeTBNEeHUs;
B) LMKNa C npeaycrnoBnem



000
ba3ucHble ynpaBnsowme CTPYKTYpbl 5:‘
roe P — ycnosue, S — oneparop
a) cnegoBaHue; 6) BETBMEHUE; B) UWKI C NpeaycrioBnem

BasncHbIn Habop ynpaBnsALWNX CTPYKTYP SABNSETCS
doyHKLMOHaMbHO NOMHbIM



Y
JononHuTenbHbIE ynipaBnswoLwme cee
o
CTPYKTYPbI
v
. i —
a) CTPYKTypa COKpalLEeHHOro BETBIEHMS; B) CTPYKTYpa LMKNa C napaMeTpomM:;
0) cTpykTypa BbIbOpPA; r) CTPYKTYpa LUMKIa C NOCTYCOBUEM

Jlobon anropnTM MOXET ObITb MOCTPOEH MNOCPEACTBOM KOMMNO3NLUNKU OA3NCHBIX Y
OOMNONMHUTESbHBIX CTPYKTYP:

e/X NOCriegoBaTesibHbIM CoOeANHEHNEM, T.e. 0bpa3oBaHMeM NocriegoBaTeNbHbIX
KOHCTPYKLMN;

oMX BNOXEHMEM APYr B Apyra, T.e. 00pa3oBaHMEM BNOXEHHbIX KOHCTPYKLMI



HanucaHue nporpamMmmbl Ha A3blKe oo
nporpaMmmMmupoBaHus

A3bIk NporpaMmmupoBaHnsa — oopMaribHad 3HakoBasi cuctemMma, npegHasHadeHHad
OS5 3anMcu KOMMbIOTEPHbIX MporpamMmm. A3bik NporpaMmmMmmpoBaHng onpeaesnsier
Habop NEeKCNYECKNX, CUHTAKCUYECKNX N CEMaHTUYECKMX NMpaBus, 3agatoLLmnx
BHELUHW BUA NporpaMmmbl M AENCTBUS, KOTOPbIE BbINOSTHAT UCNOMHUTEND
(koMMblOTEP) NOL €€ ynpaBrieHNEM

o [lporpamma — norn4yeckn ynopsiaoveHHasi nocrneaoBaTenbHOCTb
KOMaH, HeobXoaMMbIX AN PeLleHnsa onpeaeneHHon 3aaaydn

e TeEeKcT nporpamMmmbl — NOJIHOE 3aKOHYEHHOE U AEeTallbHOE OrNnMcaHne
ariropnTMma Ha A3blKe rnporpamMmmmnpoBaHUA

[lporpamma — anropuTM, 3anmcaHHbIN Ha A3blKe MPOor|



[Mopaook npoxoXxaeHuUa 3agad vyepes
IBM

BBog nporpaMmmbl B KOMNbIOTEP U Directory (Pabouunn
COXpaHeHue ee Ha aucke KaTanor)
A
name.pas [ McxoaHbI TEKCT NporpaMmebl }

Y

KomnunaTtop (Compiler)

-
name.obj O6beKTHbIN KO, NPOorpaMmmbl } Output Directory

Library Directory

Y

KomnoxoBsLuyuk (Linker) BubnuoteyHble
dhannbl

A A

name.exe [ NcnonHsiemas nporpamma }




TpaHcnauua nporpaMmmbli

o Komnunsauwms - npeobpaszoBaHme 0ObEKTOB (JaHHbIX U
onepauun Hag HAMKW) C BXOOHOTIO fA3blka B OObEeKTblI Ha
OPYrom si3blke Ansi BCEN nporpaMmmbl B LIENOM C
nocneayroLMM BbINOSTHEHMEM MOMNYYEHHOW NPOrpamMmbl B
BMOEe OTAENbHOro Lwara

o WHTepnpeTauua - aHanms otaenbHOro obbekra Ha
BXOAHOM $13blKe C O4HOBPEMEHHbLIM BbINOSTHEHNEM
(MHTepnpeTaunen)

TpaHcnauma — 3To npeobpasoBaHne NporpamMmMbl C OAHOMO
A3blKa NPOrpaMMUPOBaHUSA B CEMAHTUYECKN SKBUBANEHTHbIN
TEKCT Ha JpYyrom si3blke



KoMnunsiumsa nporpamMmbil

KomnunsiTtop — 970 nporpamma, npegHasHa4yeHHas ansg TpaHCcnaumi

NCXOOHOIo TeKCTa nporpamMmmbl C BbICOKOYPOBHEBOIO A3blKa B

00beKTHbIW Kod. BxogHown nHdopmaumen ans KoMnunsatopa siBndeTcs

ormncaHme asiropnTtMa minum nporpamMma Ha A3blke nporpaMmmMmnpoBaHnA

orpamMma Ha
[Iporpamma Ha K OMITHIIATOp OO0beKTHas
BXOJITHOM SI3BIKE nporpamMma
Coo0meHHus
00 omulOKkax

Pe3ynbTatoM KOMNUNAUMKM ABNFETCH OObEKTHLIN dhans ¢

HeO6XO,EI,I/IMbIMI/I BHELWLHNMW CCbllTIKaMu AjAd KOMMNOHOBLLUUKA. I'Iporpalvnvla
yXe nepepegeHa B MallnHHbIE NHCTPYKUNN, OAHAKO elle He MOJIHOCTbIO

rotoBa K BbIMMOJTHEHUIO



KoMmnoHoBKa nporpaMmmbil s

KoMnoHOBLMK — MOAYNb CUCTEMbI NPOrpaMMmnMpoBaHns UNu
camMoCTOosAITENbHasA NporpamMmma, Kotopas cobnpaeT pesyrnbTUPYIOLLYIO
nporpamMmmy n3 o6bEKTHbLIX MOAYNEN U CTaHAAPTHbLIX BUBNMOTEYHbIX
Moayneu

KomMnoHoBKa - 310 npouecc cbopku nporpamMmbl U3 OO bEKTHbIX
MOAYJIEN, B KOTOPOM NPOnN3BOAUTCH UX 0ObeANHEHME B UCMOSTHAEMYIO
nporpamMmy 1 CBA3biBaHNE BbI30OBOB BHELLUHUX (OYHKUMIA U UX
BHYTPEHHErO npeacTaBneHns (KogoB), pacrnosioKEHHbIX B pasfiNYHbIX
00beKTHbIX Moaynsax. [pn aToM MOryT 06bLeANHATLCA OQUH UMK
HEeCKONbKO OOBbEKTHBIX MOAYyen nporpamMmmbl U OObEKTHbIE MOAYNMN,
B3ATble U3 OMbNMoTeYHbIX dpannos 1 cogepawme cTaHgapTHble

PyHKUMM 1 Apyrne NHCTPYKLUK

PesynstatoM KOMMNOHOBKU ABRAETCA UCNONHAEMbIU doaunn, T.e. dpaun,
KOTOPbIN MOXET ObITb 06paboTaH 1Unun BbINOMHEH KOMMNbIOTEPOM 6€3
npeaBapuUTeNbHON TPaHCNALNK



BbinonHeHMe nporpaMmbl oe

e VcnionHaembilu gbausn — 310 dpann, coaepxalmm
nporpaMmmMy B TOM BUAE, B KOTOPOM OHa MOXET ObITb
NCMOJSTHEHA KOMMbIOTEPOM

o @opmMam ucriofiHaemMo20 ghausia — 3TO cornalleHme
O pasMeLlleHnn B HEM MaLLUNHHbIX KOMaHA U
BCnomMmoratenbHOW MHopMaLmm

B onepaunoHHomn cucteme Windows OCHOBHLIM ABRAETCA doopmaTt
ncnonHsaemsoix pamnnos PE (oT aHrn. portable executable — nepeHocumbIn
ncnonHaemoln). Pannbsl 3Toro goopmara oObIMHO UMEIT pacLUNpPEHUE
«.exe» unmm «.dll». INpn aTom HenocpeaCTBEHHO BbINOMHUTL MOXHO TOSTbKO
doansbl C pacLUMPEHUEM «.EXEN



TecTupoBaHue nporpaMmmbi

TecTpoBaHUue — 3TO NPOLECC UCMNOSTHEHUS
nporpamMmbl C LENbL 0OHapYXeHNST OLLINOOK

TpeboBaHuA K TecTaMm:

o [lpocToTa: TecT AOMKEH NpeacTaBnsaATb CO6oN NpPocTon Habop
NCXOAHbIX AaHHbIX, NO3BONSAOLLMX 1ErKO NPOCYMTaTb U MNONYYNTb
BEPHbIN pe3ynbTaT

o [lonHoTa: B pe3ynkTate TECTUPOBaHUA Kaxdbl ornepaTop
nporpamMmbl A0JKEH BbIMNONMHUTBLCS XOTS Obl OAMH pa3

e He 1n3bbITOYHOCTL: HE N3DbLITOYHbLIN TECT — 3TO TAKOWU TECT, B
KOTOPOM yAaneHue xoTa Obl 0ogHOro TeCToBOro Habopa AaHHbIX
npespaLllaeT ero B HEMOJSHbIN




OTnaaka nporpaMmbl oo

OTnapgka — aTan pa3paboTKy KOMMNbIOTEPHOW NporpamMmsl,
XO[€ BbINOJTHEHMSI KOTOPOro OGHAPYXKMBAIOT, NOKANM3YIOT U

WJ

YCTPaHSAT OLLINOKM

Owunbka — 3TO pacxoxageHue Mmexay BblYUCIIEHHbIM,
HabnogaemMbiM U UCTUHHbLIM, 3a4aHHbIM NN TEOPETUYECKN
NpaBuUIbHbIM 3HAYEHNEM

Knaccudgpumkauma nporpaMmmMHbIX OLLUOOK:

- CUHTaKcu4eckme (HapyLweHue rpaMmmMaTuyecKknx npasun s3blika
NporpamMMmMpoBaHng);

- CEMaHTM4eckne (HapyLleHne nopsaaka crieqoBaHusl napamMeTpoB
doyHKUMIN, HENPaBUNbHOE NOCTPOEHNE BblpaXXeHUn);

- MparmMaTn4yecKkme Nnm normvyeckue (3aknyarTcsa B HENPaBUIbHON
NOrnKe anroputma, HapyLeHUN CMbICIa BbIMUCIIEHUA U T. .)




[Tpumepbl CUHTaKCU4YeCKUX T
OLLUMNOOK

e MPOMNYCK HEODXOOMMOro 3HaKa NMyHKTyauuu;

e HecorfiacoBaHHOCTb CKODOK MM NPOMycCK
HY>XHbIX CKODOK;

e HeBepHOe HanucaHue 3ape3epPBUPOBAHHbIX
CNoB,

e OTCYTCTBME OOBLABNEHUN MOEHTUNKATOPOB

CuHTaKcu4veckme oMbk obHapyKnBaroTCH
KOMMUNSITOPOM




[Tfpumepbl ceMaHTU4YeCKuXx T
OLLUMOOK

e HEKOPPEKTHOE UCMOSIb30BaHME NepeMeHHbIX (0
NHLMannsauum, Ncnonb3oBaHne NMHOEKCOB, BbIXOOALLMX
3a rpaHuubl MaccmBoB U T.M.);

e OLLUNOKM BblYMCINEHUNA (HEKOPPEKTHOE UCMOSIb30BaHUE
LenovncrneHHon apuPmMeTukn, HeaHaH1Ue NPMOPUTETOB
BbINONHEHNa onepaunn, geneHne Ha 0, n3aenevyeHne KOpH4
N3 OTpULATESNIbHOIO Yncna un T.n.);

e OLUMBOKM MEXMOOYNbHOro nHTEPenca (MrHopupoBaHue
CUCTEMHBbIX CcorfialleHun npu nepegade napamMeTpos,
HapyLueHne obnactn encTBmsA NoKasrbHbIX U rnodanbHbIX
NepemMeHHbIX 1 T.M.)

CeMaHTn4ecKne OLLINOKKN TaKkKe ODbHapyKMBarOTCH
KOMMUIIATOPOM




[TpMepbl NOrM4ecKnx owmoboK | ¢

e OLUMBOKKM anroputMma;

e OLLUMOKM HAKOMSEHUSA MOrPELLHOCTEN
pe3ynsLTaToB BbIYNCIEHUA (HEKOPPEKTHOE
oTbpacbiBaHMe OpOOHbIX UNdp 4Yncna,
HEKOPPEKTHOE UCMNONb30BaHUE NMPUONMKEHHbIX
METO0B BbIYMUCIIEHUA, UTHOPUPOBAHUE
Mcnosib3oBaHUAa paspsgHon cetkm IBM um 1.n.)

INornyeckune ownbkn obHapyXmnBatoTCs
NporpamMmMmcToMm




[locnepoBaTenbLHOCTb :
OoOHapyXeHuns owunodoK

e OLUMOKKM TpaHcnauunm (KoMunaunm):

OLLUNOKM COOTBETCTBUA CUHTAKCUCY
A3blKa

OLLUMOKN KOMMNOHOBKN (OLLNOKN CBA3N),
OLMNOKN OAHHbIX;

e OLUNOKWM BbIMONMHEHUS

e OLUNOKWM NOMNKM



000
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MeToabl oTNnagkwu g
o OTnagka 3a CTONoOM:
NpPOCMOTP;
NpPOBEPKa;
NPOKPYTKA;

o [lporpamMmmHbIn crnocob oTnagku (Tak HasblBaemasi
OTnagovHas neyartb):
3xo—ne4yartb BXOAHbIX AAaHHbIX;
nevyaTtb B BETBAX NMPOorpaMmsbl;
neyartb B y3rax nporpamMmmsi;

o AnnapartHbI cnocob (BCTPOEHHbLIE UHTENPUPOBAHHbIE
cpencrtea oTfiagKkun):
BbINMOJIHEHUWE 110 Waram
NPOCMOTP NEPEMEHHbIX B OKHE HabNaeHUs;
nokanusauma mecta oLnOKN rnpu BbINOMHEHUM NPOrpaMmmbl 40
KYPCOpa
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TpypoeMKOCTb 3TanoB 13
JTansl Tpyno3arparsl OmuoKu
[losiBnenue | BeisBieHue
[TocTaHnoBKa 3a/1aun 10% 40-46%
Maremarnueckas OpMyIupOBKa 50%
Br100p MeTo1a penieHus
CocTraBieHue alirOpuTMa 20% 35-38%
Hamrcanue nporpaMmbl Ha S3bIKE 15%
MIPOrpaMMHUPOBAHUS
BBoj niporpamMMbl B KOMIIBEOTEP 5% 5-10%
BrinonHeHue nporpaMmel
TectupoBanue 40% 45%
Otnanka
JIoKyMEeHTUpOBaHKE 10% 3%
OKCIuTyaramnuys
MonepHuszanus




JkcnnyaTtauumsa MO

Jkcnnyatauusi CUCTEMbI BbINONHAETCS B
npegHasHa4YeHHoM Ansa 3Toro cpeqe B
COOTBETCTBUU C MOJSIb30BaTEIbCKOM

OOKyMeHTauueun

ConpoBoxgeHue 10

BHeceHue nameHeHunn B O B Luensax ncnpasreHus
OLLUNOOK, NOBbLILLEHUS MPON3BOAUTENBHOCTU UK
aganTaumn K U3sMeHUBLUMMCS YCITOBUAM paboTbl nnn

TpeboBaHUAM



