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OBllWiXAPAKTEmCTMKAPABO'l'Il

AKTYaJlbHOCTb pa(SOTH. Pa3BHTM8 BLItDICJlHT8JlbHO~ TeXHHU .

paCmHpeHKe 06KSCTH ee DpHM8HeHKRTpe6yoT nOBW88HHft npOM3BOAM-

TeJlbHOCTH TPY,ll,&B nporp8MIIHpoBAHJlH. O,JI,HHMCpe,ll,CTSOII pealeHlIll

3TO~ 3a,u.a'DI IlUft8TCII pa3pa60TKa H BHe,u.peHHe KKCTpyM8HTaJlbHYX

CMCTelll M CMCTeMnOCTpoeHKR TpaKCJlftTOpoB (enT).

Ha ~Olll 3Tane aKTYaJlbHa npo~8Ma CO3,1!.8HJ1J1nO,ll,o6HYXC.C-

TeN ,II,JIftnepcOH&llbHbt( 3,31", T.K. lOIeHHO nepcoHaJlbHble 38M DplOle-

HftDTCft B CaMYXpa3HbIX 06R&CTftX ~eDoseqecKoA ~eftTeJlbHOCTH.B TO

Jlte BpeMft peCypcbl IIIHpOKOpacnpoCTpaHeHHYX MHxpo-3BM (o6'beN

onepaTMBHOHnaMftTH. 6b1CTpo~eAcTBHeM T.O.) o6~o BeCbMa or-
paHH~eHbl. llO3TOIIJ Henocpe~CTBeHKoe HcnORb30B8HHe Tex CHCTell K

MeTO~OB. KOTOpble paapa60TaHbI ,II,JIft60RbIIHJC il cpe,D,HJIX38M, 3a-

Tpy~eHo, HO Telli He MeHse HY*H° yqHTblB&Tb HaKonueHKbI" s 3TOH
06RacTH onbIT.

B YCJlOBHftX6b1CTporo pa3BMTHft MHKpOnpol.\eccopHoA TeXHHKJI

He~eJlecoo6paaHO paapa6aTblB&Tb nporpaMKHoe 06eCneqeHHe 3aHOSO

,II,JIftKaJ{~oro HOBoro THIta 38M. TalUDl 06pa30Ill,nepeHOCHMOCTb npo-

rpaNMHoro 06eCneQeHHft ftDRfteTCft &KTYaJlbKbIMTpe60BaHHell.

B npaKTHKe nOCJle,JI,HMXReT Cpe~CTBOII CO3,11,aHHft lIo6KRbHOrO il

KOllIlaKTHOrO nporpaMMHoro o6ecne~eHKR MHKpo-3BM (B TOlli 'DICJle

.II,I1ftpa3pa60TKJI CIIT) CJIYmUlMpaclDlpfteM1118 ft31OO1TIUJ&WPl'.

AKTYanbHOA 3&,II,&~eAftalfteTCft M3~eHile M coaepmeHCTBOB8HHe

3Toro HHCTpyMeHTa B QeJlftX nOSYBeHKR Ha,u.88HOCTH nporpaMllHoro

06eCneQeHKft. He06xoAMllo 06paTHTb BHKII8HHe Ka yn,yqmeHHe lIeTO-

nOB OnHCaHKR H pe8JUl3~ ft3h1KOBnporpaMMKpOBaHHft B 'WPl'-OpH-

eHTKpOB8.HHbIXcm Ka OCHOBe lOIelOll\erOCft omrra.

ileJIb pa60TbI. OCHOBHbIMH~eJlJDIII ,ll,&HH0t!,D.HCCepT~oHKo~ pa-
60TbI ftMJOOTCft:

I. ~cCJle,ll,OBaHH8 H pa3pa60TK& lIeTO,ll,OBOnHCaHKR ft3b1KOBnporpall-

MHpOBaHKRB WPl'-opHeHTHpoB8.HHHX CIlT.
2. Pa3pa60TKa lIeTO,ll,OB. nO3BOJl~ nOBblCHTb Ha,u.88HOCTb CKCTe-

MY nporpaMllllpOBaHKR WPl' M CO3,II,&HHYXHa ee OCHOBe CIIT.
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~eTO~~ HCCRe~OBaHHH. B pa60T€ HCnORb3YDTCH MeTO~~ TeOpHH

~pwanbHUX H3~KOB H MeTO~~ TeOpHH no~yppynn, a Ta~e HeKOTO-

p~e nOnO~eHHR TeXHOnOrHH npOPpaMMHpOBaHHR.

HaY4HaH HOSH3Ha.

1. Onpe,lJ,eJleHOnOHHTHe cne~H4MKal\HHWPI'~npOrpa.MMbI H pa3pa60-

TaH HOBbI~ ~pMBAbH~A annapaT - anre6pa cne~H4MK~~ R3~Ka

'~PI'. ~3y~eH~ cBoAcTsa 3TOR anre6pbl.

2. Ha OCHOBe anpe6p~ Cnel\H4MK~A onpe,lJ,eneHOnOHHTHe ~oppeKT-

HOV.~PI'-npor~ H npe~oaeHo pemeHKenpo6neM~CTaTH4ec-
Koro KOHTpOJlH TKnOS ~H R3b1Ka ~PT.

3. llpoaHanH3KpoBaHbl cYD\ecTsYDl\He MeTO,Il,blOnHCaHM H3biKOB B

'~PT-opHeHTHpo8aHHbIX CnT il BSe,lJ,eHOonpe~eneHKe KOppeKTHOC-
TH TaKHX onHcaHHA.

4. Pa3pa60TaHbI MeTO,Il,bl,n03BonKD~e npoBepHTb KoppeKTHocTb

OnKCaHHR ilcxo~oro H3biKa OTHOCilTenbHO BblWeYKa3aHHOro onpe-

,lJ,eneHilHil BblHBilTbHeKOTOplie 01llH6Ki1B 3TOM OI1HCaHMM Haca-

MbIX paHHilX 3Tanax peaJnl3~ H3biKa.

llpaKTiI~eCKaH ~eHHOCTb K peanK3~H pe3ynbTaToB.llpe~oaeH-

H~e B pa60Te MeTO,Il,bln03BO~ftDT nOBblCKTb H~eaHOCTb CilCTeww

nporpaMMHpOBaHMH :1>OPT H CO3,D,aHHbIXHa ee OCHose cm. llOJlbaOSa-

T~HM :1>OPT-opKeHTilpoBaHHOA CnT npe,II,IIarB.I>TCJI Cpe,lJ,CTBa ,ll,JlJIC03-

~aHHJt il oTJIa)J.JOIOI1HCaHKA peUII3yeMbIX H3biKOs.

Bce nOJlYlleHHHe peaynTaTY npHMeHJOO'l'CJtB eur TAPTY,HO CTa-

TII~eCKIIA KOHTpoJlb THnOS ,II,JIJtRaYKa ~PT MOZHO ilCnOJlb30BaTb II

OT,IJ,eJlbHO.

oo TAPTYpeuIISOBaHa Ma Jl3YJCe fig-FORTH il SHep,peHa Ha

3BK CM-4, Apple -II II KCKp8.-226.

!il4HOe yqacTlle aSTOpa. eur TAPTY peUH30BaHa Ko~eKTilBOM

pa3pa60TtUlKOB (ToM6ax 1iI.0., COO B.K., lle~ fi.P.).

Bce TeopeTII\leCJOIe peSYJlbTaTW, il3JlOaeHHWe B rJlasax 2 il 3

.ll,HccepT~oHHoA pa60TbI il He lIMellll\ileCCbIJlKil Ma JlilTepa-rypy, no-

JlytieHY aS'I'opoM JIJIQHO. llporpal8llol, KO'l'Opwe npilSO,II,JITCJI s npuo-

aeHKIDC ,IJ,IIccepT~, Toae pa3paeSOTaHY aSTopoM.

t
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AnP06~H pa60TbI. OCHoBHble pe3YJlbTaTbi KCCne,lJ,OBaHKAno Te-

Me .ll,HCCepT~K ,lJ,OKJIa,lJ,blBaJIKCb Ha:

- BceCOD3HoA KOH~peHQKK no MeTO,lJ,aMTpaHCJI~KK K KOHCTPYHPO-

BaHKH nporpaMM, HOBOCH6HPCK, OKTJl6pb, 1984,

- BceCOJJ3HOA KOH~peHl\HH ",!J,HaJror"- 84 - MKKpO",

HOH6pb, 1984,

- III BcecoD3HoA KOH~peHl\HH "ABToMaTK3al\HH npOH3BO,lJ,CTBaCKC-

TeM npOrpaMMKpOB~H", TanJlKH, ~eKa6pb, 1986,

- BcecoD3HoM ceMKHape pr no peaJIK3al\HK R3b1KOB npOrpaMMKpOBa-

HKR, TapTY, ~Bpanb, 1984,

- BceCOlO3HOM CeMHHape no H3b1KY WPT, TanI.KK, anpeJlb, 1984,

- BceCOlO3HOM CeMHHape "llporpaMMHoe 06ecne~eHKe MHHH- K MHKpO-

3BM ceMei.lcTBa CM 3BM", MocKBa,OKTH6pb,1984.

- BceCOlO3HOM CeMHHape no H3b1KY WPT, MKacc, ~Bpanb, 1985,

- BCeCOJJ3HOM CeMHHape no H3b1~J r~PT, ]eHKHrp~, OKT., 1985,

- BceCOlO3HOM ceMHHape no H3blKY croPT,TapTY , Mati, 1986,

- BceCOiO3HOM ceMHHaf8 "PacW!1pfleMblecpe~CTBa npOrp8.MMKpOBaHKH" ,

dKWHHeB, HiOHb, 1986,

- ceMHHape B~ TaJIJlKHcKoro nO~HTeXHHqeCKOrO HH-Ta, 1983,

- ceMHHapax Ka~~~ npOrpaMMKpOBaHKH TapTycKoro rocYH!1BepCK-

TeTa, 1983, 1984, I985, 1986.

- ceMKHape Ka~~~ anre6p~ K reOMeTpHH TapTycKoro rOCyHKB~p-

CHTeTa. ~Bpanb, 1986,

- c8MKHape ceKTopa npOPpaMMHOr~ 06eCne~eH!1H MHCTHTYTa KK6ep-

HeTKKK AH 3CCP, OKTH6pb, 1986.

[]y6nHKa~H!1. 110 TeMe ~HCCepTal\KK ony6~HKOBaHO 5 pa60T (2

K3 HHX B coaBTopcTBe).

CTPYKTypa K 06neM pa60T~. AKccepT~OHHaH pa60Ta COCTOHT

H3 BBe~eHKH, Tpex p~aB, 3aKniO4eHKH, CnKCKa ~KTepaTYP~ (64 Ha-

HMeHoBaHHfl) H ~BYX npKRO~eHHj;\. Pa60Ta K3no~eHa Ha 92 CTpaHK-

l\ax MamKHonHCHoro TeKCTa, B TOM 4KCJle 2 pHcyHKa.

JIeHKKI'pa,IJ.,
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CO,IJ,EPJKAID1E PABO'lli

Bo QBe~eHKK 060CHOBWBaeTCH aKTY~bHOCTb TeM~ MCCneAOBaHKH,

KOHKpeTKSKpyeTCH Kpyr paCCMaTpKBae~ BOnpOCOB. Onpe~anflDTCa

QanK K SaAaQB KCCneAOBaHKH. 3AeCb KpaTKO K3nO~eH~ nonyqeHH~e

pesynbTaTN K COAe~Ke rnaB ~CCepTaQKK.

B nePBO~ rnaBe paCCMaTpMBaDTCH KHCTpYMeHTanbH~e CMCTeMN

nporpaMMKpOBaHKH Ha 6ase HSNKOB TKna ~Pl'. ,lJ.aeTcHXapaKTepMC-

TKKa TaKMX HSNKOB KaK KHCTpYMeHTa peanMSaQKK KownaKTHorO M

Mo6KnbHOrO nporpaMMHoro 06eCneQeHKH. AHanMsHp~TCa H~OCTaTKH

HSNKa ~Pl' H HeAOCTaTKK C~eCTB~~KX ~Pl'-opKeHTKpOBaHH~ CilT.

OnKCNBaeTCH CnTTAPl'Y,B KOHTeKCTe KOTOpOH npKMeHHDTCa OCHOB-

HNe pesynbTaTNAaHHOH AHCCepTaQKK. B pesynbT~Te aHanKsa YTOq-

HamTCH KOHKpeTHNe SaAaQK KCCneAOBaHKH~

B pas~ene 1.1 06C~IUITCH HeKOTopwe BonpocM, CBHs~~e C

o6nacTbD aBTOMaTKSHpOBaHHOH peanHsa~H HS~KOB nporpaMMKpoBa-

HKH. PaCCMaTpKBamTcH Mo6KnbHOCTb nporpaMMHoro o6eeneQeHKH,B~-

6op npoM~OQHOrO HSNKa B TpaHcnHTopax. COS~aHMe Ha6opa a6-

cTpaKQKA B BHAe xopomo CTpYKTYPKpOBaHHOH COBOKYDHOCTH MOAYneH

H T.n. npHBOAftTCHnpKMep~ CnT, opKeHTHpOBaHH~ Ha KOHKpeTH~~

HSNK BNCOKoro ypoBHH. ,lJ.enaeTcHBWBOA, QTO HSNK ~Pl' HMHeTCH

nepcneKTHBHHM HHCTpYMeHTOM npK peanHSaQKH H3NKOB "npOrpaNMM-

POBaHKH.

B pas~ene 1.2 AaeTCH o6sop MaTepHanOB no HSNKaM TKna ~Pl',

paCCMaTpHBaDTCH BonpOCN peanKsaQHK CHCTeM Ha OCHOBe "CmKTOrO

KOAa" , 06naCTH npHMeHeHKH nOAo6HhIXCHCTeM H nYTH MX PasBKTHH'

B TOM QBcne COSAaHMe T .H. <WPl'-M8.II1MH.OnHCNBIUITCH OCHOBHNe

KOHqenQKH H CBO~CTBa HaK6onee xapaKTepHoro npeAcTaBMTenH ce-

Me~CTBa HSNKOB "CmKTOrO KOAa" - HSNKa ~Pl'. BNAenaDTCH TaKHe

KaqeCTBa KaK paCmKpHeMOCTb. OTKpNTOCTb, rH6KOCTb, Mo6HnbHOCTb,

HHTepaKTHBHOCTb, CTpyKTypHOCTb, naKOHHQHOCTb H 3~KTHBHOCTb.

XapaKTepHOH qepTO~ H3NKa ~Pl' HBnHeTCH HcnOnbSOBaHHe warasH-

HOB (CTeKO~) H nOCT~KCHoA SanKCH.

PaCmMpHeMOCTb ftSWKa~Pl' nOSBonHeT HaCTpaHBaTb HSNK Ha

"
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Hy.*Hym nP96neMHym 06naCTb K cos~aBaTb nOHHTHH AOCTaTOQHO B~-

COKoro ypoBHH. ilo3Towy aKTYanbHOH SaAaqeA 6y~ero HBnHeTCH

B~HBneHHe 6asOB~ nOHHTMA ~H KOHKpeT~ npo6neMH~ 06naCTeA

M MX peanHSaQKH, BDnOTb AO COSAaHHH npo6neMHO-OpKeHTKpOH~~

BHpTyanbHMX ~Pl'-MamHH.

06sop saBepmaeTCH nepeQKCneHMeM HaK6onee c~eCTBe~ He-

AOCTaTKOB HSNKa ~Pl'. cpe~ KOTOp~ OCHOB~ CQBTaeTCH OTCYT-

CTBHe CpeACTB KOHTpona THnOB nepeAaBaeNNX Qepes MarasHH napa-

MeTpOB.
Pas~enJ .3 nOCB~eH HsyqeHHm ~Pl'-opMeHTHpOBaHH~ CnT.Hs-

BeCTHO, qTO aSblKH "CmKTOrO KOAa" Hcnonb30BanHCb npH HenocpeA-

CTBeHHOHpeanH3a~H H3NKOBUCSO-Pascal ,Extended Basic ,
Pascal ,Lisp (HecKonbKopeanHsaQKA). B ~bHeHweM MAeft

McnOnb30BaHHH H3~Ka ~Pl' B KaqeCTBe npoMe~OQHOro H3NKa TpaH-

cnHTopa pasBMBanacb H npHBo~a K COSAaHHm ~PT-opHeHTHpOBaH-

H~ enT. B AaHHOH pa6oTe paccMaTpKBIUITCH QeTNpe CHCTeWN:

1) CHCTeMa "IllAr" (AraMHp3HH H.P. - HTA AH CCCP, JleHHHrpau,),

2) CHCTeMa,paspa60TaHHM B JlrY (aBTopNKHpKnnHHB.A., KJIy6o-
BHq A.A., HOSAPYHOBH.P. - JleHKHrpaA),

3) CHCTeNa, paspa60TaHHM B ?rY (aBTopN JlKTBHHeHKOA.H., ,lJ.e-

MHHc.n. - BU;PrY, PoCTOB-Ka-,lJ.OHY),

4) CnT TAPTY(ToM6aKM., Coo B., neHan H. - TrY, TapTy).
Bce 3TK CHCTeWN OCHOBNBamTCH Ka H3~Ke ~PT (XOTH Ka pas-

H~ BepcHHX ~PT-a)", HcnonbsYH ~PT KaK QenOCTHYD TeXHonorK-

qecKYm cpe,IJy. CpeACTBa OnKCaHHH CHHTaKCKca B 3TKX CKCTeMaX

pasHNe M He paCCMaTpHBIUITCHnOAPo6Hee.06~eH QepToA HalHeTCH

HcnOnbSOBaHHe paCmKpeHHoro (~PT-opHeHTKpOBaHHOro) MeToAa ce-
MaHTKqeCKKXnpoQeAYP, npH KOTOpoM"npoQe.nypaMK" HMHmTCH nm-
6b1e"cpeAcTBa HSNKa WPT - nOADP°rpalOllll. TKnbI A8HHHX, MaKpo-

cpeAcTBa K T.n. 3TH T.H. CeMaHTKQeCKHe nOHftTHH 06pasymT CBO-

ero pOAa neKCHKOH HSNKa, 3neMeHTN KOTOpo~O C8ftSNBavTCHC (a6-

CTpaKTHoA) CHHT8.KCKQeCKOA CTpyKTypoA H3NKa' HeCMOTpH Ka pas-

nHqHH B MeTOA8X YCTaHOBneHHH TaKOH CBHSH MO~O cKasaTb, qTO

paCCMaTpKBaeMNe CKCTeMN COSAIUIT cpeACTBa ~H nepeBOAa C HC-

XOAMoro HSNKa Ha H3NK CeMaHTKqeCKKXnOHftTHA.
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,lI.aJIee aH8J1H3MpynTCII He,ll,OCTaTIOI ~Pl'-opHeHTIIpOBaHHWX enT.

OTMeqaeTCII. qTO ocoOym po~b B CIlT HrpaDT cpe,ll,CTBa. n03BOAJlm-

~e npoBepHTb KOppeKTHOCTb HeKOTOp~ acneKTOB OnMCaHKR KCXO,ll,-

Horo Jl3YKa (H8lJp. aJlrOpMTM KHyTa ,11,111npoBepKH KOppeKTHOCTH

CMCTew npaBU ByqMCJleHMII3HaqeHKR aTpHOyTOB). HuKtUle ,- TaxHX

Cpe,ll,CTB nOBYll8.eT H8JI,8JlH0CTb C03,D,aBae1lWX TpaHc.lIITOpoB K fJI18T

B03MOXHOCTb OOHa~Tb HeKOTOpye 0..0101 B OnHCaHMK Jl3h1X& Ka

C8MhIX PaHHKX 3Tanax paapa60TKM. B nepBWX TpeX CMCTeMaX ynOMJI-

HYTye cpe,ll,CTBa oOHapyaeHMII OmKOOK B OnNCaHMK 113YKa npaxTKQec-

KK OTCyTCTBymT (HO HMellTCII Cpe,ll,CTBa OTJIa,D,KK, KOTOpYe n038o.wll-

IIT BhIJIBHTb nO,ll,oOHhle OmHOKK n03&e).

HaHOoJlee Tpy,II,HW BonpoCOM B paCCMaTpKB&e1lWX CKCTeII8X 118-

JllleTCII COrJl&cOBaHM8 aa60pa CeMaHTKQeCKHX nOHftTKA C CaHTaxlK-

qecKoR CTpyKTypoR 113hlKa. llepBW marOM npK pemeHMK 3TOR npo6-

./Iew IIBJllleTCII c03,D,aHKe Cpe,ll,CTB, n03BO.lJIDIIKX no OnHCaHlII) ce-

MaHTKqeCKHX nOHIITMR K OnHCaHMII CHHTaKCKQeCKOR CTpyKTypH npo-

BepHTb Te aCneKTY MX COrJl&cOBaHHOCTK. KOTOpye IIBJlJlDTCJI C8MYM8

BaaHhIMH. 0'1' BYOOpa TaKKX acneKTOB aaBMCKT annapaT OnKCaH" ce-
MaHTHqeCKHX nOHIITHA.

B P8.3l1eJ1e 1.4 paCCMaTpHBaeTCII KOHKpeTHhlR npe,ll,CTa8nu.

~Pl'-opHeHTKpoBaHHWX CHCTeM - CIlT TAPTY. B'3ToR cHcTeue ~

nepeBO,ll,a HcnoJlb3yeTcII ,ll,OBOJlbHO npocToR MeXaHH3M - HeCKO.lbXO
MO,II,H!fJHqKpOBaHHYR CHHTaKCHqeCKK ynpaaJUlewR (CY-) nepeBo,ll,.B80-

,ll,HTCJI nOHIITHe PeaIOI8. nepeBO,D,a. llOJlb30BaTeJlII npe,ll,OCTaUJleTCII

B03MOJKHOCTb paCmKpHTb HMelllqMRCII HaOOp pe1DIMOB. YeTO,ll, nepeBO,ll,a

HJlJlIICTpHpyeTCJI KOHICpeTHW npHMepoM.

B P8.3l1eJ1e 1.5 npMBO,II,JITCII OCHOBHYe BYBOllY nePBoR rJlaBY:

1) aHaJlK3 npDeHJIellWX MeTO,ll,OB onHCaHKJI Jl3YKOB B ~Pl'-opKeHT.-

pOBaHHWX enT YKa3YBaeT Ha HeoOxo,II,HMOCTbnOBhlmeHHJITeXHOJlOrKQ-

HOCTH 3TMX MeTO,ll,OB;

2) O,II,HHMH3 nyreR ,ll,SJI.,II,OCTKKeHKJI 3TOR ~~H IIBJllleTCII

Cpe,ll,CTB aBTOMaTH3HpoBaHHoR npoBepKK HaHOOJlee BaXHWX

corJlaCOBaHHOCTK ./IeKCKKOHa CeMaHTHqeCKHX nOHJITHR H

qecKoR CTPYKTyPY 113YKa;

3) BBH,D,y Toro, qTO CeMaHTKqeCKKe nOHIITHII peaJIH3ymTCJI Ha 113hlKa

C03,11,8H11e

aCnaKTOB

CilMTaKCK-

...

r

"

~

9

~Pl'. c~eCTBeHHhIMacneKTOMnpH OnHCaMKHCeMaHTH4eCKMX nOHJI-

TH~ JlBJlJleTCJI cne~H~HKa~JI HCnOJlb30BaHHII MarasHHa HMH;

4) ,ll,lJI HCCJle,ll,OBaHHJITaBoro acneKTa ~eJleCOoOpasHo C03,11,aTb ~p-

waJlbHIl~ annapaT;

5) Ha OCHOBe 3Toro annapaTa Heo6xo,ll,KMOYT04HHTb nOHJlTHe KOp-

peKTHOCTH OnHCaHHJI 113hlKa H paspa6oTaTb MeTO,ll,hInpOBepKH TaKoA

KoppeKTHoCTH.

BoBTOPOH rJlaBe onpe,ll,e.llJleTCJI nOHJlTHe cne~~K~K ~Pl'-

nporpayyh/ H paspaOaThlBaeTCJI HOBIlA ~pwaJlbHh/R annapaT - aJlreO-
pa cne~~KaQKA Jl3h/Ka<WPl'. Ha OCHOBeanre6phl cne~~KaQKH
onpe,ll,e.llJleTCII nOHIITHe KOppeKTHoA ~Pl'-nporpaMMhI H npe,ll,laraeTCII

QaCTHqaOe pemeHKe npo6J1ew KOHTpO./lJlTKnOB nepe,ll,aBaewWX Qepe3
MarasHa napaMeTpOB - CTaTHqeCKKA KOHTpOJlb TKnOB. ~3Y4aDTCII

aJlreOpaH4eCKKe CBO~CTBa nonyrpynnhl cne~KaQKA H CBO~CTBa

4aCTHqaOrO nopJl,ll,Ka Ha 3TOA nOJlyrpynne.
~Pl'-nOHJITHII OOWeHHBaDTCJIHH~p~e~ 4epe3 MarasiIM ,ll,aH-

HhIX. OpHeHTHpoBaHHOe Ha 4e.110BeKa OnHCaHKe 113YKa BCer,ll,a CO,ll,ep-

aHT cne~!fJHKaQKH HcnOnb30BaMMJI MarasHHa ,ll,lJI Bcex nOHIITH~ B

BH,II,e:

TKnhl BXO,II,HWXnapaMeTpOB ---TKnhl BWXO,II,HWXnapaMeTpOB.

CnNCKH TKnOB ynopJl,ll,OqeHh/ - BepXHHA3J1eWeHTMarasHaa IIMlleTCII
nOCJle,II,HHMB cnHCKe. KOJlH4eCTBO TKnOB H MX HMeHa Bh/OHpaDTCII B

3&BHCKMOCTH0'1' npoÖJIeYHoA OÖJlacTH. HanpHMep. cne~~K~1I no-
HIITHII ".store" (3anHCb 3HaqeHHII no a.n.pecy) mlllleTCII B BH,II,e

[val o..ol--- ] , a cne~iflHKaQKIInOHIITHB"f'e'tch" (paa-
I181eHOBaHHe) - B BH,II,e [M --- ,,~J. OCHOBORnpH C03,11,aHHH

qK>pII8JI~oro annapaTa JlBJUleTCII HMeHHO'l'axoe, npHBWqaOe II,JlIi

~Pl' -nporplUDlHc'I'a nOHJITKe cne~4»t~.

BP8.3l1e.1e 2.1 ~pII8JIK3yeTclI nOHIiTHecneqK~KaQKK H H3yqa-
IITCII &lreOpaHQeCKKe CBoRC'I'Ba 3Toro qK>pII8JIK3Ma. CHa48Jla BBO-

,II,JITCIiHeKOTOpYe 0003HaQeHJUI H onpe,ll,e.leHIUI:

Jt - &l4aJlK'I' (KOHeqaOe YHoeCTBO CIOIBOJlOB),

A- - MHOUC'I'BO c.lOB B &lqaBHTe Jt ,
A - nycToe <.1080 (1\«.94.* np. UCSoM A ),
aJ. - JtOHKa'felf8QllJlCoIO. Q. K fr.
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T.H. HY~eBaR CneQH~K8UKR 060SHaqaeTCft qepes 0 H MHOJlteCTBO

CneQH~K&1Hi! ~ aJlePaBHTOM Jt Onpe,D;eJIfteTCft Me,II"YII1I!1O4 o6pasOM:

ep (Jl) = Jt"x.A* U {O}.
IIaps.(hi) h~ )oE.~xA" 060SH8.qaeTCftq~peS [/.)i --- f..~].

lIyCTM CDeQH~KIlQHft Onpe,D;eJIfteTCft KIlK naps.

(A,A)11f [---J -e:jt*xJt*
H 060SHaqaeTCft qepes ~ .
IIpoHsBe.neHHe cneQHilMKIlQH~ onpe,D;eJIfteTCft Me,IJ,yI)IIIHM 06pasOM:

1) Jtfh€<P: bO = Oh = 0,
2) Yh, i o€ ~"{ o} : ht = [6C-- A.t](t! --- t,t] =

. -

{
. eQ.~~--- t~ J ' eCJlH -ti" Q/.)~ )

= [hi --- e:t~ T ' eCJlH 1:::.:.a '-t"
0 , B OCTaJIbHbIX~aJDC.

HyJleBM cneQHIfMKIlQHft xaps.KTepHsyeT omHCiotniyl) CHTY8.QHl) -
HeCorJlaCOBaHHOCTb THnOB.

TeopeMa I. MHOJlteCTBOep o6pasyeT nOJlyrpynny C e,l1,HHKr(e~H

HYJleM,T.e. ~
1) "t b t-€ <l> : bt -€~ >

2) 'v rt', I::.

t

t.e ep: (%)t = 7.(/){) )

3) Jrfh04:. : h~ = ~h == h >
4) Vh € : h 0 = OA :: 0 .

IIycTb /:, -E: <p. Tor,ll,a 3J1eMeHT,;-! € <p onpe,ll,eJIfteTCftcJle,D,yl)-
II!HM06pasoM:

1) eMH h. 0, TO h-f. =0 )

2) eCJlH h= [ h~ --- /.)~] , TO h-4 = [h~ --- h!J.

Hs ~ B~eJIJmTCft Me,JJy'I)II!He nO~OJlteCTBa:
L.ai [o J I a.€ A* .t )

R'" t [--- I, J \ ~ € Jt* "} )

E = { [e --- e] I e €.SI! } U [e).
TeopeMa 2. Cnps.BeAnHBYCJle,D,yDII!KeyTBepE,ll,eHHft:

I) E ftMfteTCft KOMMy:TaTKBHoAnO,II,[IoJlyrpynnoR C e,II,KHKl\eRK HY-

JleM, npKQeM3JleMeHTYMHOJlteCTBaE K TOJlbKO OHH ftBJIJmTCft K,II,eM-

, nOTeHTaMK nOJlyrpynnY 4> '

2) L H R ftMJmTCft nO,II,[Io.tyrpynlIaMH C 8,II,KH1lq8A, npKQeM b-€ L
TOr,ll,a K TOJlbKO Tor,ll,a, KOr,ll,a h-i -ER ,

,

~

,1

",

II

3)bt€ L BJleQeT -tEL H 1;)f'€R BJIe\{eT /;)€R)

4) LR = ep.".{o} K RLcRU L U {()} )

5) eCJlH ,h.e: L K i +0 MH /:,.; 0 K -t -€ R , TO CnpaBe,ll,-

JlHBO ht + 0 .

Hs yTBepE,ll,eHKft I TeOpeNbl 2 CJle,D,yeT, \lTO <p ftBJIfteTCft T. H.

KHBepCHoRnOJlyrpynnoA.
IIo,II,[Ionyrpynna R H cBo6o,II,Haft nOJIyrpynna Jt* KSOMOpcfJHbI:

[--- e ] [--- rJ..J = [--- cd..J .
YClaHoBJIeHo,qTOeCJlH h € L " {~1,TO MHOJlteCTBa BK-

,ll,a b <p ftBJIJmTCft coCiCTBeHHYMK rJIaBHYMH npaBblMH H,II,eaJIaMK no-

Jlyrpynny <t>' a MHO~CTBa BH,II,acp-t , r,ll,e i -E R'\..t.~ '} -
co6CTBeHHYMH rJlaBHhIMHJleBYMH H,II,eaJIaMK. BOJIee Toro, <p ftBJIfi-
eTCfi 0-6HnpOCTOR nOJIyrpynnoM, B KOTOpO~ OTCYTCTBYDT Q-MKHK-

MaJlbHYe H,D;eaJIbl.

B Pa3.neJIe 2.2 onpe,ll,eJIfteTCftqaCTKqay~ nopjl,IJ,OKHa nonyrpyn-

De 4' ' HsyqamTCft ero CBOHCTBa K CBfi3aHHble C HRM nOHfiTHH.

CHatlaJIa Onpe,ll,eJIfieTCft OTHomeHHe <. , nonarM-h-~ i TOr,ll,a

H TOJIbKO TOr,ll,a, KOr,ll,a bt-i =b,s-t . TaK KaKI(>t-i =OO =0,
TO 0 ~ i Anft JIIJ6oro t -€ <p . 11s Toro, qTOb ~ i CJle,D,yeT, \lTO

%~ rc;t, hrc~t't H 6-1 ~ 1.-i.
TeopeMa 3. Cne,D,yD~He YTBePJlt,ll,eHKftpaBHOCKJIbHbI:

1) [I::.! --- ~.1.] " [i! --- t:t,J ,
2) a 0\.-E:Jt*: [ /.)1--- 64 J = [ait! --- ~t~ J )

3) [--- 61 J [ it ---t~ ] [ hJ.--- J = [--- J ,
4) [--- 61 ] [ii --- t~.J = [---~.t J >

5) [i! --- t:t, J [ b~ ---J=Ch! ---].
TaK KIlKOTHomeHHe~ ftBJIHeTCft QaCTKqHbIM nOpfi,ll,KOM.Hac KH-

TepecyeT, KaRKe 3JIeMeHTbI CpaBHKMbI MeJlt,D,y co6o~.

TeopeMa 4. Cne,D,yJJII\Me YTBepE,ll,eHHft 3KBKB8JIeHTHbI:

1) h:/: 0 , of.::/:0 H h cpaBHRMC t .
2) cYII!ecTByeT'(. =#= () TaKO~, \lTO tt ~ f::. K rr. ~ t ,
3) cYII\ecTByeTl.l-E ~ TaKoR, QTO h ~ lA. , -t. ~ lA H JIH60

h-t-l:f: 0, JIH606-1-t =1=0 .
PaCCMaTpHBalJTCfi nOHHTHft BepxHe~ H HHJltHe~ rpaHK no,IJ,MHO-

JlteCTB nOJIyrpynnbl 4? . BcftKOe,ll,BYX3JIeMeHTHoenO,IJ,MHOJlteCTBv
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{ h) -t}e~ HMeeT HHJICHX)IOrpaHb:

{ } {
~ . eCJIK h ~ i )

l.t!f b>i::: t, eCJlK -tr ~ h )

([) ,eCJlK h HecpaBHHMC -t . .
ECJlK J1,1III HeHYJleBbIX 3J1eMeHTOB h;t € ~ CYII\eCTBYIITQ., ~, C)

d...,-t €.9t.*TaKKe,tlTO/::,= [~d. ---~] K t = [tU --- tk ]
(npKtleM nOCJle~K~ CHMBOJICJlOBa et He COBn~T C no~e~KM

CHMBOJlOMCJlOBa e ), TO CYII\eCTByeT

b~ tb,i 1 = [~--- ~ 1 .
B pa3~eJle 2.3 BBO~IITCII nOHIITKR KOppeKTHO~ ~PT-npor~

K 3aMKHYToi1;ji()PT-nporpa:MMN. CHatlaJIa Ha NHoJltecne paCCMaTpKBa-

eMbIX~PI'-noHIlTHii A onpe~eJIIIeTCa oTo<SpazeHHe/::,: IS*~ <p :

I) Vn-€Ä: h (n)€ ~\ {o} aBJIIIeTCIIcneqHlfJH~e~ nOHIlTHRn,
2) h (A) = ~ ,
3)'fc.:>€L:1*)-vn-eA: h(cvn) = h(CV)h(n).

llOCJle,Il,OBaTeJIbHOCTb@PT-noHaTHii (~PT-nporpaMMa) tA).f: b. *
Ha3blBaeTCa KoppeKTHO~, eCJIH b (CJ):f= 0, H 3aMKI{VTO~, eCJIH

.h ( CJ) :=~. llOHaTHII, K3 KOTOpbIX COCTOKT KoppeKTHaa WPI' -npor-

paMMa, COrJlaCYIOTca no THnaM BXO~bIX K BblXO,II,HbIX napaMeTpoB.

KoppeKTHaa nporpaMMa IIBJIaeTCII 3a.MKHYToii, eCJIH y Hee HeT HH

BXO~bIX, HK BblXO,II,HbIXnapaMeTpoB.

B TpeTbeii rJIaBe paCCMaTpHBaeTCII npKMeHeHHe aJlre<Spy cneqH-

qJHK8.l\Hi1B CIlT. Onpe,Il,eJIIIeTCR KOppeKTHOCTb CY-cxew, BblXO,II,HbIM

a3bIKOM KOTOpoii HBJIReTCH OOPT. .n.OKa3YBaeTCII OCHOBHaa TeOpeMa 0

KoppeKTHOCTH nepeBO,Il,a. Ha <Sa3e 3TOY. TeopeMbl CO3~TCII aJlro-

pKTMN npOBepKH KoppeKTHOCTK. PaCCMaTpKBaeTCH npaKTHtleCKOe npK-

MeHeHKe npeJ1,1IOJlteHHOrOMeTO,Il,acneqH~H~H. .

B pa3~eJIe 3.1 npo6JIeMa npoBepKH KoppeKTHocTH nepeB~,II,a npH-

BO,Il,HTCH K npO6JIeMe pa3peWHMOCTH HeKoTopoM CHCTew HepaBeHcTB.

CxeMa CY-nepeBo.n&.- 3TO nHTepKaT= (N, Z, A) 'R, S). r,Il,e
N - HeTepMHHaJlbHYMaJlqe.BKT, .5 € N - IlMKcHpOB8.HHbIiIlHatlaJIb-

HblV CHMBOJl(aKCKOMa). ~ - BXO~On aJlqe.BHT, 6. - BblXO~oill

aJlqe.BHT. a 'R - MHOJlteCTBOnpaBM nepeBO,Il,a BK,II,a

f\o ~ Y-oAl)(.1,...Xp-iAr~f ' ZOB!Gi... ~r-! 'Br Gf
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( ~ c: E Z *, 2 t E: A1f. AL, Bc:E N ), r,Il,eaeKTOp(Kl)"" B,)
RBJIaeTCft HeKOTOpoy. nepeCTaHOBKOY. BeKTOpa (At) 000) Ar)'

Cxewa CY-nepeBo~ eCTeCTBeHHYMO<SpaaOMonpe,Il,eJIReT MHO-
JlteCTBOnap 1.\enOtleK, BYBO,Il,lOlhlXH3 napy (5, S). llepBhle KOMnO-

HeHTYBcex BYBO~bIX nap COCTaBJIJmTBxo~oR 113YKLi' a 8'1'0-

pble KOMnOHeHTbI- BblXO~OY.H3YKL ECJrH()(,~) RB.lUI8'I'CII
BYBO~OH napoill, TO 1.\enOtlKa ~ Ha3YBaeTCII nepeBO,Il,OM qenotlKK

X . rIpeJI,IlOJIaraeTCII. tlTO rp8MM8.THKa Gi BXO,Il,Horo II3YKa CY-
cxeMbI T HBJIIIeTCH npHBe,Il,eHHOR. K paCCMaTpHBaeTCII rpaMMaTHKa

BblXo~oro II3b1Ka

Gi.\ == ( N) A) 9) S ) .
BblXo~o!1 H3h1K onpe,Il,eJlIIeTCa KaK MHOJlteCTBO

}LJ. := { c4) \ GJ€ A* & S ==>+CV .
TaKJlte npeJI,IlOJIaraeTCR. tlTO J1,1IRBYXO,II,HbIXCHMBO.OB3a~8H KOMn-

JIeKT cneWfijJKKaqH~ Ä..
{ }heA) e 'i"" 0 )

no KOTOpOMYB~eYKa3aHHbIM cnOCO<SOMonpe,Il,enaeTCH rOUOMO~3M

h : 6.* ~ <p .
CY-cxeua T Ha3YBaeTCII KOPpeKTHOA, eCJIH .1II)68J1 BblXO,Il,HaJ'i

nOCJIe~OBaTeJlbHOCTb CJE:L.\ IIBJIReTCR3aMKHyToR,T.e. 6('-».~.
3aMKHyTOCTb (He npOCTO KOppeK~HOCTb) o6beKTHbIX nporpaMM Tpe-

<SyeTca nOTOMY, '{TO uara3KHY .WPT-cHcTew CKpYTY OT nOJlb30Ba-

TeJIR KOHKpeTHoro TpaKcnRTOpa.

CKCTeMa HepaBeHCTB 1 (T) b) CTpOHTCH cJle,JJyDqHMO<SpaaOM:

I) KaJIt~OMYHeTepMKH~ AEN CTaBMTCIIB cooTBeTcTBHe HeM3-
BeCTH8JI Z(A) ~ <p )

2) npaBKJIa BblXO~oill rpaMMaTHKH 3aMeKftOTCII HepaBeHCTBaMH - H3

npaBKJIa BK~a A"" Xi", XI( CTpoHTCJI HepaBeHcTBo

Z(A)< <ji'" YJ<.' r,Il,e t:1~ = b(Xi)' eCJIHXL,:, A H
YL = Z(Xi)' e~H Xi. € N.

ECJIK npaBaa tlaCTb npaBMa nycTa, TO Z (A)"4.
3) ,Il,06aBJIHeTCJI HepaBeHcTBo ij~ Z (5). r~e S - HatlaJIb~ CHM-

BOJl CY-cxeMN 1r .
,Il.JIRHeTepMHHaJlbHbIX CKMBOJlOBBblXO,Il,HOY.rp8MM!lTilKH onpe,Il,UR-
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~TCH cne~e BCnOYOraTenbH~eMHO~eCTBa: ..
A }C(A) = {(lA.,"')€Ä~xÄ* IS -:';>lA. U" )

L(A) II: { CiJ-€ 6,'* \ A =>+ CV }.
Teopewa5 (OCHOBHasTeopewa).Cne~Ke YTBep~eHMH 3KBM-

B8J1eHTH~:

1) Bce B~o~~e nocne~OBaTenbHOCTK CY-cxeMH 11 3ayKHYT~,

2) cMcTewa HepaBeHCTB 1 (i, h) paapeWKYB.,

3) ,II,1IftKM~oro HeTepNKHana AE N CYI1\eCTByeTBenK4KHa

m,(A)= hlLp { (h C-.,u.) )-! I ((A.)~) €C(A)} M BhIIlonHHeTCH

HepaBeHCTBO rn.(A) ~ ~ [~(c.:J) I cc) € L::(A)J.
~OKa3aTenbCTBO 3TOA Teope~ OCHOB~aeTCH Ha. pe3ynbTaTax,

K3no~e~~ BO BTOpO~ rnaBe.

ITpaKTK4~CKMA YeTOA npOBepKK KOppeKTHOCTK OnKCaHKH nepeBo-

Aa. paapa60TKa KOToporo M HBnHeTCH rnaBHoA ~enbD ~MccepT~,

C03AaHHa 6aae YTBe~eHMH 3 TeopeM~5 C Y4eTOM Tpe60BaHKH,

4TO HeKoppeKTHYe OnKCaHKH AO~~ 6~b OTBeprHyT~,3a KOHe4HOe

BpeMJI.

B ~3Aene 3.2 npMBOAHTCHanrOpMTMH,n03Bon~Me no CY-cxe-

Me T H KOYnJleKTY cneWfq»t~~ CeYaHTH4eCKHX notUlTMA I::, (A)
YCTaHOBHTbHX cornacOBaHHOCTb. EcnH CY-cxewa HeKOppeKTHa OT-
HOCMTenbHOKOYDneKTacne~~A, TO pa60Ta 3aB8pmaeTCft H

AaeTCft ~OnOJIHIITe.lbHas KH<PopM8.L\Hft0 npH4KHax HeCOr.lacoBaHHOC'fH.

06pa60TKa HCXO,II,HYXP,a.HH!IIX Ae.tHTCft Ha TPH 3Tan&.

I. BwtnIC.lfteTCH npK6.1aeHHOe peIIIeHJI8

{ tCA) I A€ N}
CKCTeMY rCT, h) Taxoe, 4TO ,II,IlftBcex A-€N cnpaBe)J,J[HBO

h (A) ~ l CA),
rAe (I:>(A) ) AtN } - pe8eHJIe CHCTeYW I (T) h ) .

2. nO KOYDneKTY [l CA) \ AE N} BY1UIC.1JII)'1'CH HlllDliie r~

~ (A) KOYDOHeHT pellleHJlft, T.e .

e ( A ) 4 A ( A) AU Bcex A € N .
3. npK6.IDeHHOe pell8HHe YT°4tUl8TCJI, DpIIqeY cO6.!oAeHJI8YC.lOBIIJI

e (A) <. 'l (A) ,D,JIJIBcex AEN rapaHTKpyeT 38.BepBeHlle pa60T~ B

C.BYQ&e HeKoppeXTHOA CXeMY.

B P83nene 3.3 06CYEAaDTCH Bonpoc~ npaKTKQeCKOrO Kcnonb30-

BaHKft npe,ll,1l0JlteHHO~MeTOp,KKK. OKaa~BaeTCH, QTO O~ K TOT ~e

annapaT YO~eT npKMeHHTbCH B paaH~ ~enHX - ,II,1IHOnKCaHHH non-
nporpaMY, MaKpoCpeACTBM T.n. npHBO~Cft npKMep.

B 3aKnl)qeHHHnepe4KCnHIITCHOCHOBH~e pe3ynbTaT~ AKccepTa-
~oHHoA pa60TN H HanpaBXeHHHAanbHe~HX HcCnenOBaHHM.

B npKnO~eHHH 1 npHBoAHTCHpeanK3aqMH anre6paK4ecKHx one-
p~KA HaA OOPr-cne~iPKKaqMmG!.

B npKnO~eHKH 2 K3naraeTCH peanK3aqMH CTaTHQeCKOrO KOHTpO-

nH TKnOB ,II,1IHOOPr-nporpaw.

ITporpaMMbl B npKnO~eHHHX HaJ1KCaHN Ha H3~Ke fi9 - FORTH.
3AKJIXJt1EHHE11 OCHOBHliE BHOO,!J.!;l

B AMCCepTaqMK nonyqeHN cne~Ke OCHOBH~e pe3ynbTaTN:

1. Pa3pa60TaH MeTOA cneWfiPK~K ~Pr-nOtUlTK~, KOTOpNMcorna-

cyeTcH C 06I1\enpKHHTbIMcnoco60M OnKCaHHR BXO~~ H B~OAHblX

napaMeTpoB OOPr-nporpaMNN. C03)I,aH cooTBeTCTB~II\KM qopManb-

HblMannapaT - anre6pa cne~<pKKaqM~ H3b11ta OOPr.

2. OnpeneneHo nOHftTHe KoppeKTHOCTH OOPT-nporpaMMN OTHOCHTeHb-

HO cornaCOBaHHOCTH THnOB nepeAaBaeMMK 4epe3 MaraaKH napa-

MeTpOB K peanK30BaHY cpeACTBa AHH CTaTKQeCKOMnpOBepKK Ta-

KO~ KOppeKTHOCTH Ha OCHOBe anre6p~ cneWf~KKaWfM.

3. ITpoaHanH3KpOBaHN cYII\ecTB~II\Ke MeTO~N OnKCaHKR K peanK3~HK

1'!3~KOBnpOrpaMYHpoBaHKH B OOPr-opHeHTKpoBaHHMK cm. l1aY'ie-

H~ np06neMH KoppeKTHocTK OnKCaHHI'!nepeBoAa C HCXO~Horo
f!3~Ka Ha 1'!3~ CeMaHTK'ieCKKX nOHHTKM.

4. TeopeTKQecKHM HCCneAOBaHKeM CBOMCTBanre6p~ cneWfif>HK~i'\

np06newa npoBepKK KoppeKTHocTK OnKCaHHH nepeBo~a npKBeAeHa

K np06neMe paapemKMOCTK HeKoTopoM CHCTeMHHepaBeHCTB.

5. B BHAe KOHKpeTH~ anropHTMoB peanH30BaH MeTOA pemeHHI'! 3TOM

CKCTeMH, n03Bon~KM YCTaHOBHTb KOppeKTHOCTb OnHCaHHM pea-
nH3yeMHX 1'!3~KOBB OOPT-opHeHTKpoBaHH~ cm.
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ITonyqeHH~epe3ynbTaT~ n03BOnffiDTnOB~CKTb TeXHOnOrK~HOCTb

CKCTe~ npOrpaMMKpOBaHKfi~PT K C03~aHH~ Ha ee OCHOBe KHCT-

PYMeHTanbH~ CKCTeM, oc06eHHO CnT. MeTO~~, npe~o~eHH~e B

~KccepTa~K, OKa3anKcb ~enecoo6pa3H~K K npaKT~H~K npK aB-

TONaTK3KpOBaHHOM peanK3a~K fi3~KOBnpOrpaMMKpOBaHKfi B CnT

TAPTY, a Ta~e npK pa3pa60TKe nporpaMMHoro 06ecne~eHKfi Ha

fi3~Ke~PT. ITpe~o~eijHafianre6pa Cne~KqMKa~K~ OXBaT~BaeT no-

Ka TORbKO O~KH K3 c~ecTBeHH~ acneKTOB '~PT-nporpaMM~ - 06-

MeH KH~pMa~Ke~ 4epe3 Mara3KH. IT03TOMYaKTyanbHo~ 3a~a~e~ 6y-

~ero RBRReTCfiycoBepweHcTBOBaHKe MeTo~a cne~KqMKa~KII.

OCHOBHNe nORo~eHKR ~KccepT~KK K3ROMeHN B cne~~Kx pa6o-
Tax.

1. ITev.an:rl.P.OnblT npKMeHeHKR fORTH-opKeHTKpoBaHHoM CnT ~fl

CM 3BJl1.- I1H~pMa!.\KoHHb!KC60PHKK / J..U-M!1T311npK6opoCTpOeHJlIfl,
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