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1. BBEJEHHE

B macrosmefl padore opexaHa HOMHTEAa OCOCHOBATH BHOOD &pXETEKR-~
TYpHd BHYACEETONBHOR CHCTEOMH C BHYTDOHHNM ASHEOM, ~JINSKEM K €CTECT-
BEHHOMY A3HKY ONNCaH#A OCpaGOTRH ERpPOPMAIMEA, KOTO, ad paspadaTHBa-
erca B MM AH CCCP B COOTBeTOTBEE C NOCTaHOBJeHEEeM Kommrera no
Hayre = Texmwxe mpz CM CCCP.

locraHOBKA 3aJiaYH NPECANXOHHS ASHKA MANKHE K ASHKY ONNCAHHAA
oporiecca O0paCoTRE MEPOPDMAIRE BH3BAHA CTPEMICHHEM MOBHCHTH 3f—
fexTHBHROCTS PaGOTH BHYNCAMTEABHOR CHCTeMH. JleJo B TOM, 9TO CHCTpOe
pacuxpen#e {yHRmER, BHIOJNHIOMHX COBDeMOHHOR BHUYRCJIETEXBHOR CHCTE-
Mot mpEBEXO X TOMY, YTO anmapaTrHAd 9acCTh CHCTOMH CA2G0 YYHTHBAST
H orpaxser cremupaxy HOROTODHX (yHRIER, KOTOpHEe NDAXONETCA BHION-
HATH coBpeMeRHOf BHURCHMTeNbHO% cmcreMe, Takoe pacmuperEe (yHEmmE
ocymecTafercd cefluac IrXaBHNM O00pasOM IPOTDaMMHHM NyTeM, /3-3a
9T0ro,C ONHOR CTODOHH, CRXEHO BOSpPAacTaeT 00HEM H CIOXHOCTH HpDOrpaM-
MHOTO OGeCHedeHHS, ¢ Apyroft CTODOHH, HOKOTODHe (YHKIEM BHIOZHANTCS
BB rocrarotso afdexrEBEO. COXEEReHHO BHYTPOHHErO S3HRA CHCTEMH C
©CTECTBEeHHHM SSHKOM OMECAHEA 00padoTRE HHOIManMd UPEBOIMT K TO-
My, 4TO YPOBeHbL BHYTDOHHOI'0 SSHRA HOAHEMAGTCA H B HEM NOABAADTCA
0GBEKTH E ONODAnNN, AKCKBATHHE OTMEXBHHM OGIACTAM E 9TanaMm oG-
padoTEE EEPODMANNE, THONYHHM N7 COBPeMEHHHX Salad, pemAaeMHX Ha
BHYECINTONbHHX MANHHAX, B naspgeflmem GyneT moRasaHO, YTO NDE 3TOM
Hexp8" OCORTHECH Ge3 (YHRONOHANBHHOTO pPACHEDEHWMA COCTABA BHYHCIHM~
TexXsHOR CHCTeMH B 603 CHOONAARSAIEE COCTABIADIAX €€ KOMIOHeHTOB.

fIcCHO, 9TO CTPeMJGHNe K CYMECTBOHHOMY IOBHEEHZD YPOBHA SASHRA
MAZDEHH E €r0 NPAGAMXOHA® K ©CTOCTBOHHOMY CBA3aHO CO 3HAYETONHHHM
CMOMEeHASM AKNEeHTA HPEMOHOHNS BHIYRCHATOAbHHX MAMKH H JAXbHERmawm
TOHJICHIAAME YBOXHUGHHS STOr'0 CMEIPHEE. 3ajadl HeapEMeTEIecCKOro
nxaRa yxe cefyac SAaHMMADT SHAYHTONBEHYD NOJD MANEHHOTO BPEMEHH.
HooToMy HEOOXOIMMO CTPEeMHTHCH NOBHCHTH 90 PeKTHBHOCTS pPaGOTH BH-
JECIMTENBHHX MAMEH HA 3SaadaX TPAHCAAIAM (B MEPOKOM CMHCJE), CHEM-
BOXBHHX IpeodpasoBaHEl, DPEIaKTEPOBAHHA, CO3JAHEA COPABOYHHX CHCTEM
g T.X.

Mu OymeM HasSHBATH pAcCMATpHBaeMyn CEcTeMy BasoBoff Cmcremoft
MosumenHof Keammparanma (BCIK), DOCROABKY OHA HpencraBadeT codoi,
10 HAameMy MHOHED, HOOOXOIMMyD B JOCTATOYHO MNOJHYD OCHOBY I
PemeHHES 3aJiad HS DASJMIHHX odiacTel HayRH, TEXHEKE & OPOASBONCTBA.
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COanaHCHPOBaLHi NOXBEM YPOBHA A3HKA CHCTEMH IOCTHTAETCH NyTeM
BHEOXOHHS HOCKONBKAX ofzacrell cuenmanw3andm, Kaxjad X3 KOTOPHX
OTpARAET ONPeNIeNCHHYD (YHKIHD, BHIOJHAEGMYD MAMAHOR B BHYACARTENH—
HOM mpomecce. 3T# JYHRUEE 3SaRJANNBADTCH H SAKPENIADTCA B MAMEHE
anmmapaTao, 9r0 H odecnedEBaeT NOBHHEHEe €6 *amammburarma” .
Hsroxerme marepmaja pasCETO Ha TpA JacTE. [leppasg OHOCBAmEHA
AHANESY OPAYEH POBHSHE (OH-HeAMAHOBCKO# ApXMTEKTYDH BHUECAHTEIb~—
HHX MAmEH. Bropag - 0GOCHOBAHED NPAHUEOOB nocTpoeHrs ECIK. B
Tpersell JACTE AaHANMMSHDPYDTCA HEROTOpDHE, HamdojJee HHTepecHHe C Ha-
me TOYRA BpeHHEA, BHYACJIETENHHHE CHCTEMH H OTMEYADTCA EX HeJoCTaT-
RKH, IOMeNABNHEG DASpPAGOTIARAM OCYmeCTBHTEH COANAHCHDOBAHHHR mOALEM
OPOASBONATOABHOCTE, JTY pacoTy MOXHO DACCMATDHBATH KAK BBOJIGHHE
R SCRESHOMY mpoerTy cmcremH ECIIK.
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2. PASBATHE QOH-HE/MAHOBCKMX NIPYHIMIOB

Moure 30~-JeTHAA HACTODAS DASBNTEA BHIHCANTONHHHX MANNH HPOXO-—
IHJ2 OOX SHAROM SBOJDIMOHHOT'O OTXONA OT NPHHIEOOB, CHODMYANDOBAH-
HHX foH-HeimaHOM. 3TOT OTXOX OPOXOEMX HOCTEHNSHHO | SABENCA CHONCT—
BHeM MOMHTOK OPHCHOCOCUTH POH~HeAMAHOBCKYD CTPYRTYDPY K TpeGOBAHHAM,
BHOBATABUAMCA IO Mepe pacmEpeRds cfepH DpEAMEHeHWA BHIHCANTONHHHX
MANEH @ COBEDHNOHCTBOBAHAA MX (YHROMOHANLHHX BOosMoxHOcTeR. B Hacro-
Amee BpemA TEHNGHNAS peBA3HE (oH-HefAMAHOBCKEX HOPHHINNOB MOCTDOSHHES
BHYACANTENBHHX MAEFH CTAHOBETCA HeoNoxmmoR, [JoITH RAXNAA HONHTRA
CO3JARAA HOBOZ BHYHCAMTENBHOR CACTeMH CBA3aHA C STHM BegHEEeM (CM.,
HAIpEMED, [I.I2,33.55.57] ). B yRasamEHHX paGoTax SBHO HONYEeDKHE-
BaeTCa HOOOXONEMOCTH: PeBHSEN (PoH-HOfMAHOBCKOR CXOMH B TOM HAH HHOM
HAUDABJGHEM, B 9TOM pa3jese MH DONNTAEMCHS pasolparhCs B IPAINHAX
8TOr0 SBICHHAA,

don-Hefiman, 0GOCHOBHBAA JOTHYOCKYD CTPYRTYPY BHUNCINTENHHOR
MANMHH [ 3] , BHIeJmX B He crejynmEe OCHOBHH® GXOKH, KOTOpHEe OH
HASBAX OPraHaME: OpraH DAMATH, apsjuermieckal opres, Opra® ympas—
JBHAA # OpPral BBOJIa-BHBOJA. UYTOOH HPOCHSINTH OCHOBHHE HANDABJICHES
pasBaTEs (PoH-HEAMAHOBCKOR CXemH, pacCMOTpEM EparkKo, B KARNX ACNOE-
TAX COBEPEEHCTBOBANHCH STH OCHOBHHe KOMIOHGHTH BHINCANTONBHOR Ma-
mEHH, BBeNeHHHe (oH-Heflmamom.

Sal.l, ODran OAMATE,

HauneM ¢ mamaTE. B fon-HeAMAHOBCKOR MANENG NAMATH NMEAA CJO—
Iyom#e OCOGeHHOCTH :

I) Oma OHia ONHOPONHOR — COCTOANA N3 Hadopa HECBASARHHX MeE-
Iy coGoft su6ex, B KAXNOR #3 ROTOPHX XDAHNACA OJMH SNOMOHT MmbopMa-
N,

2) Mmpopuanmes B maMATH HNSHTEDEINDOBAXACH C IIOMOWBD ajgpeca
HEE HOMeDa siefikE, B KOTOpOf OHA XPAHEEACH.

3) Il xpaHeHEd OPOrpPaMM H JAEHEX HCHONBSOBAXACH ONHA H TA
X [AMATH, K CONEPXEMOe JXDCOf SYeflkE MOrao GHTH ONGPAHHOM MANNH-
Hoft omepanm:.

[locxexuAs OCOCEHROCTDH CIHTAZACH OfHOR w3 Baxmefmmx vepr doa-
HOAMAHOBCKOR CTPYRTYpH B HOXOM, R DOH-HORMAHOBCKNG MANNHH JAXS
NOXYYHNH HASHBAHWN® MANENH C XpaHEMOR B mamaATH mporpamsoft.
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C camor. Aayana MOAH3OBATENH BHYMCJIATEXBHHX MAMAH ACIHTHBAIM
HOJIOCTATOR B NAMATH. B pesyssraTeé B MammHAaX HADALY C ONMEepaTEBHOR
NaMAThD CTANA MCIOALSOBATECA BHOMHAS NaMATh, HA KOTOPOR XDAHHJACH
ERfopManns, He yMemammasacAs B ONEpPATHBHOR MAMATH H B IAHHHA MOMEHT
He HyXHAS JAA1 BHYACAKOHER, JTO UDHBEJNO K TOMY, 4TO OCBEKTH, C KO-
TODHMH HMOXA NI8JI0 BHYHCIMTOABHAA MAMEHA, MOTJH HAXONMTHCA KAK B
oneparBHO#f, Tak ¥ BO BHemHeR mamATH, a CAENOBATONBHO, NOJXHH
OHEE MO pasHOMYy RRGHTEPAUAPOBATHCA. [IpOrpaMMACT JOJXEH OHJ cam
CHOIETL 32 NMepemelmeHHeM OCBOKTOB H3 ONHOrO BAJA HAMATE B JpPyroit
H OCYMECTBJATH HEpPEeXOoX OT ORHOro 0C03HAYEHHA OOBEKTA K XDYT'OMY.
OrpemreHse H3GABETHCA OT STOr'0. HEAOCTATKA NPEBEJO K KOHIEMINE
BNPTYaNsHOR mamaTM, B KOTOPOR OO0LeKTH HIGHTRIMIMDYDTCA C MOMONBLD
BEPTYAXRNOI'O &NPECA, N6 SABHCAMEr'o OT (USNYGCKOIrO MOJOXSHMA O0B—
exra. [MpOKOe HCHOXH3OBPAHHE AJNT'OPATMHYECKMX ASHKOB NPUBEJO B BHYM-
CHNTONBEYD CHCTOMY NABHO BHPAGOTANHOE YEJOBEY6CTBOM [OHATHE NMONN
(mnentmpararopa), Kax cmocoda adcoxpraolt mmeNTHPERANAE OGHOKTOB.
HcnoapsoBanwe MMEHH 1A HAGHTERPERAIMN OCH6KTA IO CYMECTBY O3HAYa-
er, YTO JIONXHA anpecoBarThcA He suefika, rIe XpaHATCA OGHEKT, & CaM
00BeKT. [lo9TOMy maMATH ROMXHA OHTH CTPYRTYPH30OBAHA TaK, YTOOH Jer-
KO MOXHO OHJO ampecoBaThCd K OGBEKTY JOOOro THNA, HESABHCHMO OT
TO0ro, Kaxos dopMar ero BHYTPEHHEro MPeCTABJGHHA B MammHe, CHBXS~
HAe 3a TeM, KaK K CKOXNERO GJMHHIl afpecyemoll WmpopMAIME NOMEmAeTCH
B fa3muecrolt Aqefixe maMATH, HEOOXOMAMO NEPEJOXHTH HA ANNADATYDY.

JIpyroft acmexT CTPYKTYDHSALME NAMATH CBA3aH C OTRASOM OT Hpel-
CTABJCHHA O MAMATH KAK O COBOKYIHOCTH HECBASAHHHX S466K. [[OFBRIECH
PRSJMYHHE CTDPYRTYDH NaMATH - CMMCOYHHE |S55| , MpeBOBEXHHE [ I] R
CTOKOBHO [ SI_] . BRaYame cCTpyRTypHsalAs NAMATH OCYMeCTBAANACH
YECTO NPOrpAMMHHME CPOJCTBAMH. 3aTeM OHJM NPeIOXeHH pa3JiH4YHHE
anmapaTHHe MEXAHNSMH, DEAMSYHuEe TY HIM HHYD CTPYKTYDY OaMATH.

B HacroAmee BpeMA TPYAHO OTAATH OPEJMOYTEHHe Kako#-ro omuoff cTpyk-
Type IAA DOCTDOGHHA ONEepATHBHOX NAMATH MAmMAHH, CKOpee BCEero MOXHO
IpemneAaraTh, 4To NAMATh OyNeT CHeNMAJH3MPOBATHCA IOJA OTJHEeJbHHE
(yHruAR, BHIOJHAEMHe BNYHCIMTENHHOR MAmNHOR, X BHYHCIMTEJBHAA Ma-
mARa OymeT EMeTh He ONHY, & HECKOJBKO CTPYKTYD NAMATH.

Tperuit NpAHDAN nNOHAYANY Kas3alCHd OYeHb YHOOHHM, TaKk Kax AaBal
Cnoco0 peann3alHd LAKIAYECKHX AJTOPATMOB, NMOCKONBKY IO3BOJAJ I6-
PeX KAXJHM HOBHM UONOJHEHHEM LMKAR MONH(MIIADOBATDH ajpeca HeKOTODHX
KoMaHA. OmHAKO NMporpamMHas MOIBPEKALMA aJpPEecOB KOMAHJ MPABOJXIA
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K Goxpmms norepaM B 9PPeRTHBHOCTH. ITO EHSBANO DASBATH® METOROB
MOARJMRAEE AXpECOB. KOMAHIH B MAMATH ODAKTHYECKH MepecTANH H3Me-
HATHCA: anpec pasfieJmiACa Ha OBe JACTH — HSMOHACMYyD H HOHSMOHFENMyD:
HOH3MOHAGMAS JRASHBAGTCA B KOMAHJe, A M3MeRdeMas (Gasa, HHJGKC)
XpaHATCA HA BHYTDSHHHX DOTACTpax Imponeccopa. Ammaj THAS MONHpEEA-
OEA 8OPecOoB DMOSBOIMAA HOAYIRTH ONMYTHMHE BHAT'DHE BO BPEMEHE, BCRO-
pe BHACHEJAOCH B NPEHNENHMANEHOSe HEYXOOCTBO MOXMDAKANMEE KOMAHK B IA-
MATH. [[0ABAGHMe KOHNONOHE peeHTEepAGeJbHHX HpOrpaMM, T.©. ODOTpDaMM,
KOTOPHMH OJHOBPEMOHHO MOT'YT MOXB30BATHECA PA3JMYHHE NPONOCCH, CleXa-
JO TAKOe MSMOHGHEe IO CYMeCTBY HOBO3MOXHEM.,

TargM 06pasoM, BHKPECTA/LMSOBAJACH DASHANA MEXNY OporpamuHEOR
gmpopmanmeft B maHEEME, [[porpamma - 9TO EEjopMamud, NOJJIexXAmAS
HCHOJHEHKD, JAHHHE - 9T0 HHfOopMAIMA, NOANexamas nepepacdorke. IIo-
ABHJACH HEOOXOINMMOCTH B 3amure EHpopManwm, Kaxmud ssemenT EEHOp~
MamEw, xpaEgmefica B DAMSTH, JOANGH HMOTH CBOR CTATyC SamuTH: ONMH
MOXHO TOXNBKO Oparh (UHTATh) §S IAMATH, NPYToR XONYCTHAMO NSMEHATH,
rperEl MOXHO HCIOAHATSH H T.X. [I0 Mepe pacaEpeREs cPepH DPEMEHOHHS
MANEH CAMH JAHEHEe MEpPecTars OHTH OFHODONHHME - NOABEACA NOXHE Ha-
6op THmOB EEpopManEmE B MammHe., TOo, RAK MANNHA BOCHDEHAMAET HEHOp-
MAIND, RAKEe BHIONHAET NPeoCpaSOBAHNA —~ ODNpeNeIdeTCA THEIOM HEpop-
maneg. Oxasanzoch yROOHEM CUNTATH, ITO Kaxmull 0G%eRT, Haxoxammiics
B OaMATH MANEHH, OCEANAST ONPeNSASHHEM HAGOPOM CBO#CTB, ROTOpHe
OmpenesAnr He TONERO, YTO MOXHO H YTO HOXHSH NOJATH C STHEM OOBCK-
TOM, HO B DAN® CAyYaeB H KOHKDOTHSEDYDT, K4K HMOHHO OCYHOOTBAHET-
cg mpeodpasoBaHEe OGBOKTA, 6CAE OHO BOOOW® BO3MOXHO. TAREM OGpa—
30M, DAMATH MANNHN OOpD8CTARA ONTH BMOCTHNHIEOM ONHOTHIHNX OO%6K-
TOB ~ KONOB.

B pesyxprare- Hpocras mHeflmag namars, BBejeHHAS Por-Hefma~
HOM, NMePSCTARA OTBEYATH TPOCOBAHHAM MHOPEX 3ala4, PEMAGMHX HA BH-
qEcuTexEHOR Mammue, [[0STOMY NPEXOXMTCA MONSINDOBATH HIPOTPAMMHH-
ME METORAMH CTDYRTYPH IAMATH, AJIOKBATHNG ONPeRONCHHEM KAACCAM 3&-
mad. 9ro mpaBoxmT K morepe sfpexrmBmooTE. EcrecrBemmufft myrs B mpe-
OEANCHEE ITOr'0O HOXOCTATEA COCTOET B COSHEAHNE ammaparHol moxnepxEx
LAY peaNNSAINE 9TEX OTDYETYD.

Ha myTE COBEDWEHCTBOBAHEA DPACCHMATPEBAGMOTO OpTaHa HAMATH
MH BEZEM [BA HARGOENSO CYRECTBOHHHX HANDABNBHES: &) NCHNOXH3OBAHEE
HMeH XA aXpecanNE O0LeETOB B O) CTPYKTypESanEs maMATH. [loBhme-
HEG YPOBHA MANMHHOI'O ASHKA HOpH BBEIPHEN B MANEHY STEX BOSMOXHOC-—
reff MOSBOXMT, EAK yX© JKASHBANOCH, NOBHCETH 3jfeXTEBHOCTH HX pea-—
JNSAUEE 32 CYeT CHONyDEEX (QaxTopom:
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I) YBeuwdeHNS GHCTDPOXERCTBEA MAmEHH GIATONAPA GOJEe pemHTeb-
HOMYy BHOADESHND ANNADATHHX pemeHER (TAK KAK amnapatHHe pemeHHS
OCHYHO OHBART Goxee oddexTHBHHME).

2) HoBHmeHNS yROGCTBA DAGOTH C MPOTDAMMAMA HA S3HKE MAMAHH
XAK Opd BX COCTABJOHEM (KOIMDOBAHME), TAK K ODA HX pasBETHE (OT-
JAIKG, N3MEHOHNN).

K oTEM H HEROTODHM IDYI'HM BOIPOCAM MH eme BepHEMCHA B Jalb~
gefimeM. OTMeTEM TaRXe, 4TO BONPOCH HOBHEEHHA YPOBHA MAMAHHOT'O
ASHRA ROBOXBHO MAPOKO ¥ NOAPOCHO pACCMATDABADTCA B pacoTe [8] R
a4 BONPOCH, OTHOCAmM@ECH K OpraHy IamaTdA, Ham6oJee HHTEpPeCHO peme-
HH B BHYHCAMTOABHHX CHCTEMAX, OMHCAHHHX B padorax [ 7,18,45,51,55,
61] .

2a1.2, ODTaH yupapsexps

Pa3BETHE STOTO OpPraHA OMPeJEJHIOCH KpOME CTDEMACHHS K MOBH—
HeHED YDPOBHA SSHKA H YBAUHYGHHD NPOMSBOINATEIBHOCTE, ©He E NOSBIC-
HEGM MYJbTEEPOIDAMMEDOBAHES.

MyAbLTEODOrpDAMMEDOBAHAE ODEBEJNO K TOMY, 9T0 NOSBEINCH COBEp-
HOHHO HOBHE MEXAHH3MH:

1. OpepHBaHEA ;

2. saipMTa DAMATH ;

3. OpHEBENGTHPOBAHHHE® KOMANIH M DOXFMH,

JamsHellmee COBeDEMOHCTBOBAHME STOT0 HAIDABAGHHA IPEBOJIO K
NOABNGHAD MHOT'ONPONECCODHHX CHCTEM W ANNAPATHHX CPeJCTB, KOTODHE
yUpOmADT EX HCIONH3OBAHE® X JADT BO3MOXHOCTH HSBIEYH K3 NOXOCHHX
CHCTEM MARCHMANEHHEe BHTONM (HampmMep, ceMafopHHe NaHHHE R QBTOMA-
THYECROE OTRINYGHEEe HEHCIOPABHHX IpPONECCOPOB). IOABAJMCEH OCOOHe
pexEMH paCOTH: pasieNeHHe BPeMEHA A padoTa B peasbHOM BDEMOHE.

BocopasTEe Goxee DASBHTHX BXONHHX ASHKOB HAMHOI'O YCJOXKHHJO
Oxox pacmApOBKH KOMAHX, KOTODHIl Temephr SaJacTyD JOAXEeH padorarh
C KOJIAMH KOMAH)] HOONEHAKOBOX UMHH, mEPpyDax OOpod BechMa TOH-
KHEe K CHOXHHE SATOPHTMH.

Haromer, OOr'OHA 8a CKODOCTHD BH3BAJNA R XA3HE TAKHe NDHEMH KakK
moToYHHE mMeTon OCpAGOTRE KOMaHN, OPHMEHEHEE CBEepXONepaTHBHHX
namsreft (KameRl), mapaxmenrHoe BHIOOJHERHe onepaiall H T..X.

MH cYHTa6M, YTO STH MEXAHHA3MH W IODHHUKIH JOJXHH OHTh YYTEHH NpH
COSHAHAM HOBOR CHCTEMH.

Boxee mojppodHoe omacaHWe IPHHIIMIOB MOCTPOEHUS OPT'AHOB yHOpaB-—

NEHEA MOXHO HaflTH, RampEMED, B pacoTax [1,7,18,29.45.47.51.55,61]
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2.1.3. Aprpmermueckmit opraH.

B apmeitHoM OTHOMEHME STOT OpraH UOpeTepHeJ HauMeHHIHe H3MEeHEeHUA
B Oponecce 9BOJNIME BHIACIMTEJNBHHX MamaH, Ho 3TO ¥ NOHATHO. Marema-
THYEeCKas OCHOBa 3TOr'0 OpraHa, CJIOXHBNAACA B PeSyJbTare IJHTEIBHON
9BOJIIAA HOCHT BECHMa 3aKOHYEHHRHR xapakTep. OCHOF He HOBOBBENEHHSA,
ROTOpHEe CBA3aHH ¢ padoroff sroro oprasa, Goablleé Ka.apnTCA BOIOPOCOB,
pa3’oCpaHHHX B CBA3H C OpraHaMp NamATH # yupabjieH#s., HeCKOABKO Go-
Jee pa3HOOGpA3HHME CTAJM BANH 3HAYEHm! (Hampumep, MOABHJMCH JOTH—
yeckne) B Popmu EX mpexcraBieHmE. Kpome TOro, NOABEAACH BO3MOX—
HOCTh arperaT¥poBaHHA JAHHHX.

KoHcepBaTEBHOCTEH STOr'0 OpraHa NOTYEDKABAETCA TEM, 9TO A3HKE
oporpamMvapoBadng TEna OOPTPAHa m AIT'QNla-60, KOTOpHEe BHPAXAWT BH-
YACIATENBHYD HANPABJICHHOCTH NDEMEHEHEA MAMUH, C YyCIeXOM HCIOJB3YDT-
CA LA pemeHmA 3amad, HeCMOTpA Ha TO, 4UTO "mpoxmm® oroao IS xmer.
Bojee Toro, Kax ODOKA3HBANT 3KCHEPAMEHTH [ 46] , Jame BCEro B Mpo-
rpamMMax HCOOJB3YDTCA NpocTellmme KOHCTDYKIHME TAKKX A3HKOB., OIHARO K
B apnfMeTMIecKOM OpPraRe MOXHO HAGJDIATH TEHICHURD IOBHNERAS YDPOBHA
MAMAEHOrO A3HKA C LeJbD NnoaydeHms Coabmero OHWCTpome#icTBHA., 3Ta TEH=-
IeHouA HamboJiee APRO NPOABJAETCA B CTPEMICHHM BBECTH B MamEHy 60—
Jee "KpynHHe" THIOH JAHHHX, TaKMe KAK BEKTOpa, MATDHIH, H ONpEeNeJMTH
HAX HAME COOTBETCTBYWIME OIepaLdn [47.56] . Hopeiimme cmEcTemH
"BHEMMADT" apafMeTHIECKoe GHCTpome#CTBHE TaKEe M 32 CYET MACCOBHX
OIHOPOXHHX BHYHCJNEHH#, UTO BO3MOXHO JMNP OPA pEMEHAH CIEeLAAJHSEPO-—
BAHHHX 3alay.

2.1.4. OpraH BBOIA—-BHBOJA.

JroMy mocJenHemMy oprany (om-HeflmMam ynems He TAR MHOTO BHA-
MaHAf. B OCHOBHOM OlieHMBAJMCH pPA3yMHHE 'CKOPOCTH H300paxeHEf, Neya-
TH ¥ nepjopans, a Takke BBOJA HMHPOpMAIMA B MamAHy. MexXy TeM,
3BOJMUMA STOr'0 OpraHa upe3BHUYallHO WATEpEeCHa, KAk MH YBANEM OO3[Hee,
c ToyKm SpeHmA Hamefi padoTH, B HacToAmee BpeMA OH OOBLEIHHAET Ha-
6Op pasSHOPONHHX BHEMHMX YCTPORCTEB.

Noxanyfk, HamGoabme# CTPOMHOCTA M 3aKOHY6HHOCTH B peaiM3aIUE
3TOr0 OpraHa ymaxoch Xocrmub mpme IBM.

B crecreme IBM/360 opras BBOIS/BHBOJA BHJIENEH B CaMOCTOSTENb—
gult mpomeccop (Rraman), odiamanmuit COGCTBEHHO# cHCTEMOR ROMAHN.
3a c4eT STOro yHAJNOCH CYMECTBEHHO MOBHCHTH YpPOBEHb ASHKA OCMEHHA
NeHTPAJLHOTO Oponeccopa C ycTpolicTeamm BBOAR/BHBOZA. MamuHHAA
KOMAHIA, 3azaomes pacoTy RaHaly, BHIJANMT Tak: "OCYymeCTBHETH 00—
MEH C TARHM-TO yCTpORCTBOM IO Tarofi~ro mporpame”. IT0 MNOSBOJAET
OCBOGONETSH MpeFpaMMy HEHTPANBHOTO mpomeccopa OT yrasanail cmeu#pH-
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YOCKAX LI OTHeABHHX YCTDORCTB DEXHMOB E CHOCOGOB padorH. Bcg ara
cremep¥Kka BHHOCHTCS B NpOrpaMMy KaHamA, T.©. CHENEAINSEDOBAHHOT'O
mponieccopa BBOJA/BHBOJA.

BTOpHM BaxHHM XOCTHXEHHEM OPT'AHHBANME BBOJA/BHBOJNA, HOpeNEO-
XeHHEM ]BM, sBMeTcCHS CTaHNApTASanAsd NONKANYEGHHS K RaHAXy pPasHO-
THEOHHX yCTPORCTB BBOJR/BHBOJA.

Kaxnoe BHemmee ycrpolicrBo EMeeT CTpPOraft ypoBeHb RBANRPHRAINE.
Bce ycrpoficrBa CHaGXapTCA NONOAHNTENEHHME ANUAPATHHME CpPOJCTBAMK
(ROETpPOAREDAME) , STO HOSBONAeT YHEPMIWPOBATH yHNpABACHEE pasHOPON-
HHME 10 cBOMM (iyHRn®saM ycrpoRicrBamz, CrTporo orosapmsaercs dopma
conepxarearHof B ynpaBminmel mmbopmanmeR, roropot oOMeBEMBaeTcA Ka~
HAI C KOHTPOJNepAMX BHEMHAX yCTpOfiCTB, & TAKRe IMCOHUILIMHA HX 0=
CIyXWBaHHA. B pesyrrrare moXyJaeTcsd BOSMOXHOCTH €NHHOOGDASHO MOR-
EIDYaTh K CHCTeMe GOXBMOe KOJMYeCTBO PASHOOGpASHHX nepmpbepaiiHHX
ycrpollcTB, KOTOpHE MOTyT padoTarh napanresbHO ¥ aCEHXPOHHO.

B COABMMHCTBE BHYHCJMTCABHHX MANEH, JAXe CAMHX HOBe#EEX, HCIOABSY-
eTcd STOT UDAHIEN., B HEROTODHX H3 HEX ycTpoicTBa MONKANMEHH K
BCOOMOTATONHHOR CHenuaimsypoBaHROf MammEe, KOoTOpas NPOASBONAT NO-
NOJHETOXLHYD 0CpaCoTKy Hmpopwamum mepex mepexave® (mpmemom) ee
neArpaxsHof vacTE. VIHTEpDECHO OTMeTHTH, YTO yxe B padore. [39}
pon-HefluaH paccMaTpHBai BapHAHT C HCNOJHSOBAHHEM I Oprana EBoxa/
BHBOJIA CHONHAJNSHPOBAHHOR BHYECAMTENBHOR MAMWHH.

2,2. HeoGxommMocTp HOBHX ODI'SHOB

Jlo cEX mop paccMaTpHBAJCA IHND XapaKTep H3MEHEeHEA TeX OpraHoB,
KOTOpHe OHMM HperroxeHH (or-Helmamom. Temepp MH IEepPEXOMEM K KpaTEO-
My OGOCHOBAHND TOr'O, YTO B COBDEMOHHHX BHYMCJIMTENBLHHX MANFHAX HEO0C-
XOJIAMO BBOCTH eme IBa OpraHa.

2,2,1, Opran CEMBOXBHHX MpeodpasoBaHER

B macroamee Bpemd BHYECJHMTEXbHHE MampHH BCE dame ¥ HACTOMYH—
Bee HCHOXBSYDTCA IAA DENeHAs HOapBIMOTHYOCREX 3aJa9, K HAM OTHOCHT-
CA NMpexme BCOTo CJeXynumme:

a) PeIARTEDOBAHME IAHHHX IDH BBOXE/BHBOXE ;

6) TpencIdmEd ;

B) AHANMTHYECKEE BHKIANKE.
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‘3a/A9K NOKOGHOro POXA yXe cefiuac SaHAMADT SaMETHYD XOAD Ma-
ENHHOT'O BpeMeHH (IO HOKOTODHM NAHRHM [2] - XO NOJOBEHH). [oRAT~
HO, 9TO yAeiBHHE BOC TAREX SaXal OyZer B mamsEefime BOSpacTaTs.
llosTomMy 3TOT Oprar TpedyeT K cede He MOHHEETO BHI AHEA, 96M apEp-
uermieckmRt. [lpenpapirextHNe pacyerTH HOKASHBEADT, 4TO ammaparsag
peaydsansd NepevECESHHHX BHE® (YHRIHE ¢ NOMOEBD CHONEANEHOTO OpraHA,
TPeJHASEAYeHHOT'O MM CEMBOXLHHX HpeoGpasoOBaHER, MOXET JATH BECHMA
CymecTBeRHHR (He MOHHEE 4YeM HAa HODANOK) BHETDHME BO BDEMEHE, IO
CPaPHOHED C NPOrpaMMHofl peammsanmme® HA COBPOMOHHHX MammHax |I4) .
3ameTEM, 9TO YEASAHHN® DACYeTH NOJANHCH Ha 6ase g3HRa PBROAIL [ 23.24],
zoTOpHR KAXOTCA HAM XOpoEell OCHOBOR 1Ay COSAAHMA OpPraHA CEMBOXBHHX
gpeodpasoBanEil, flsHR 9TOT K MACTOSMOMY XOpOmo ITPOBOPON
B paMERax HporpaMuMHo peammsamma '[1,5.26 . Bramgerme B cucreMy
TAROT0 OpraEa JaKTEIOCKE O3HAYABT COSJAAHHE OCHOB NAH HOXNOKPOBHOT'O
PASBNTER SSHEOB E IHCEMEHHOCTH.

2,2.2, Opran HaKONNeHES HEpopMAnER (apxws)

COBpeMeHHHe BHYACANTOXBHHE CHCTOMH NDOQIOXAIADT HANHIHE OI'POM~
HOrO OPOrpaMMHOro OoGecmeveHmsA. (OrjeXBHHG HpOrpaMui BHCTYNADT B Ea-
4eCTBe HHENBHLYYMOB, KOTODH® MOTYyT HDOXHSOBATHCH SHAHRAME, HAKOILEEH-
HEMM B BENS Nporpams E EB)OIMANNOHHHX MACCEBOB. [I09TOMY MH OGASAHH
OOCTYANPOBATH HANEYEG B COBPOMOHHOR BHYHCIATEXHHOR MAamEHE DASBATOrO
OpraEa HAROILECHHS NBJopsanus, Ea 6a3e EOTOPOro Mor OH OHTh OpraHE-
30BaH apx#B. Padora 9TOrO OprafHa XNOAXHA DYKOBOACTBOBATHCA TEMH &JTO-
PETMAME H TpEOMAME, KOTOpHe HAKOINGHH I6JOBEYecCTBOM NpE padore C
JOKYMEOHTaMH H KHATAME. COEA OTHOCHTCA: BOSMOXHOCTH CO3NAHMA Das-
JNYHHX GHOANOTOK, YVHETTORSHHS HX ; SANOMEHGHES B OHCMHOTERax 00~
exToB (C yxasaHNeM KX CBOfOTB) IO HASBAHED, HOACK OCBEKTOB MO Ha—
3BaHED, YHNYTOXOHEe HX ; SamdrTa ONCIMOTEK OT HEAKKYDATHOI'O HCHOXE~
30BAHEA OTHOXHHHMH MNPOTPAMMAMA, OCSCIeYeHHE CEKPeTHOCTH HHpopMa-—
[OMH, MOBHMEHEe YPOBHA XOCTYNHOCTE (IO BPEeMOHH) OTHENBHHX OCHOKTOB
H T.X.

PaGorn [15.20,52] MORASHBADT, YTO ANNADATHHE DEMOHEA MOBHMA-
DT MPOESBOIETEXBHOCTh B B DAMRAX COSEAHHS 3TOro opraHa., A odecme-
YeHEe MOJAWHHO} CEKpeTHOCTH, BepOATHO, Boodme HEBOSMOXHO 6es CosSia-
HEA CcUemsarbHo} amnapaTyps.
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2,3, IpUuPHH M3MEHEHEA ADXWTERTYDH BHURCIHTOJBHHX
CHCTeM

B naxsHeAmmx paspenax MH BCKDOEM T€ NPEYAHH, KOTODHE BH3BAMK
H3MEHOHNEe NOTHYECKOd CTDYRTYPH BHUHCARTENBLHHX CHCTEM.

2.3.]. OQueHra 3pHeKTABHOCTHA BHIACAAUTEILHOR CHCTEMH

C TOYRA 3peHAA MNONH30BATENT BHINCIMTENBHON CHCTEMH, MEpPRIOM
ee Ravecrsa fBIAETCA CHCTpPOTA DEemeHMA HA Hell ero sapaum,
9{PeRTEBHOCTE MOXHO OLESHHBATH IO BDGMEHH, KOTODOE YXOIWT
Ha QopMy MpOBKY 3a3avl Tr » BDEMEHH, 3aTPAYABAEMOMY MOJHSOBATENEM
HA €e OTNANKY H HOBOAKY Tom, M MANARHOMY BpeMeHE T., , 3aTpadeHHO-
My B OpoHecce OTJANKA # cYeTa IO roroBoft mporpamme. MOXHO KavyecTBeH-

HO ompefeJuTh SPPEeRTABHOCTD BHIMCIATENHHOR CHCTEMH LIS DemeHAs
HeRoTopoRt 3asiauM (3,)M0 dopuyze:
3, = 1/(CTp +CyTam + C522,).

Rosfpmneents C, , C;, # C; — 9TO BECOBHE ROSGPHIACHTH, YIATH-
BapMEe 3HAYAMOCTH COOTBETCTBYDNEX BpeMeH. OGHYHO BCe 3TH KO3jdu-
IMEHTH OTJMYHH OT HyJA H IOSTOMY PA3yMHO pacCMOTPEeTh MeTOIH, YMEHb—
manmEe KaXN0oe BpeMi B OTHENHHOCTE., JCPeIHHM Kaxioe H3 BpeMeH Mo
Hadopy 3ajad Ha jaHHOf ycramoBre, Torga fopmynay spderrEBHOCTH
CHCTEMH MOXHO Samicarh B BHJE

3’-‘1/(0;6;0*5’:1‘»- "'Cgt“‘) ’

b1 (:] t —- yCpenmHeHHOe BpeMd,

HamoMumM, 49TO MH paccMATpDABaEM BONDOC JAMEL KQYECTBEHHO X II09—
TOMy @feM Ha Tpydue ympomeHEsS. M3 sTEx xe coolpaxeHmil, a rarxe m3-
3a HEKOTOPOI'O Pas/mUNA B HEAAX, MH OTKASHBAGMCA OT onpenejeHmit x
dopuya padors [8].

2.3.1.1. YmeHnmeHHS ch .

YMeRnneHEe 9TO# BEJHYHHH IO HOCAECHHErO BpPEMEHH OUIO, B OCHOB-
HOM, 3a CYeT ONTHME3anAd CJISAYDIMX BeAWYMH: NMapaMeTpOB NaMATH,
BpeMEeHE MeXpeTMCTDOBHX Nepeiad H BpeMeHE cpaCaTHBAHASA CXEMHHX
9JeMEeHTOB, OIHARO 3TH pecypcH ceftac mcuepmwBawrci (B mpeleJbHHX
caydasx), TAaKk KAk HAUYAHADT CKa3HBATHCA NDAHIANEAXEHHE PA3AYecKme
OT'PaHNYeHHA ,

HoBHe pesSepBH COCTOAT 3I6Ch B YKPYIHSHHEN H OCOCWEHNE omepa—
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nuit ¥ omepaEAOB. Taxo# NOJXOX NAGT BOSMOXHOCTE 38 CYET YCAOKHOHHS
anmapaTHHX pemeHAR ONTHMESEDOBATH OCpameHdd K NaMATH (BHOOp KOMaHSX,
padoTa C DPOMEXYTOYHHME DOSYJIbTATAME), a4 TAaRXe OPraHK3OBaTh OUTH
MAIRHOE COBMENIEHWe onepansft BO BpeMeHm (napaetsl >Th).

B HacToAmee BpeMA MOAYYMNA MWDOKO® DACIHpOCTpaieHHEe MeTONEKA
oprag3anEE 0ojee DPasSBETHX omepamafi, OCHOBAHRAA Ha HCUOXb30OBAHHN
TEeCKPAINITOPOB H TarOB [ 38] . Mu cumraemM 3TOT anmmapar XOPOEINM
BCTIOMOTATONEHEM CPENCTBOM JUIM OPOXBAXEHHA [0 3TOMYy OYTH.

Hamm mccieXoBaHMA HA NYTH BHOOpA X peaiM3andé omepamuft moxa-
3HBApT, 9TO pasHHe [0 THNY ONepans# NOJXHH TpeoBaTh OCOCOro mOf-~
XOIla M CUemuaJbHOR peammsalus. BHCTpOTA BHIOOJHEHHA CIOXHOR omepa~
OEA 38BECHT B OCHOBHOM OT IapaMeTpoB NaMATH X MOTOJA €6 HCHOJb30-
BaHUA. A pe3epBH HA 3TOM OYTE BHOApADTCA JENb 38 CYET DaHHero 0o00-
COGJeHHS OTASNBHHX omepanat, crporoff IMCLAILIMHH PAGOTH C MaAMATHD
2 coBmemerns JelcrBuft. MHTEPECHO, YTO NOYTH BO BCOX HANDABIGHMAX
HECIOXHL30BAHAA GoNeeé Da3BETHX omepanult MOXHO MOAYYETH BHHI'DHE BO
BpEeMeHHI tee . OmHaKO, 3TOT BHATDHNM SABACHT OT THNA OUepamEl, Ha-
OpEMep, ¥3BECTHO, YTO BBENOHEE CHeLRANbHOrO Ipomeccopa MM onepa—
uelt Hag BexTopamu apmo# IBM [56] IaeT YCKOpeHHe Ha 3TEX onepa-
maax mopAmka 3+10 pa3 B SaBHCHMOCTH OT MOmemd. B pagdore [16] oo~
KasaHO, 4YTO BHATDHIN B KJacce TakuX omepaumit (AMeeTcA B BULY CMeCh

GAMMA-MIX [58] ) DPAHUENAANBHO HE MOXET OHTH OYeHb BEJHMK
0e3 NOSBAGHHA EKAYECTBOHHO HOBHX 3JBMEHTOB. B padoTe IAHO He CTpO-
Ir'oé IOKasaTeJbCTBO TOro, YTO HAa NAMATH THna BOCM-6, Iaxe C y4yerom
pPaccJOBHAA IAMATH, T.6, TAKOX ee opramm3anum, OpE KOTODORA BO3MOX~-
Ha ONHOBDeMEHHAs BHOODKA HECKONBKEX ONEPAaHIOB, HEJNB3A B IDHALHEIE
DOJYYETH BHATPHmN Goxee yem B 10 pa3 Ha cMecH GAMMA-MIX DO CpaB-
HOHMD C BpeMeéHeM HCHOJHeHHWsA Ha TenepemEnx mamuHax BICM-6. 3T0 00%~
ACHAGTCA TOM, YTO MAMMHH H3JABHA IPEMOHAJHMCH LA 3alaY BHYHCIATEXb~
HOr'O ILIAHA, 4 OIeHKA GAMMA-MIX KakK pa3 ¥ OpejNoXeHa IS Ompeje—
XOHHES MPOM3BOIMTONBHOCTE MANMH B KJIACCE TAKAX ODOCHEM.

B o6uacTE 3amad 06paCoTRA CEMBONBHOR mHpOpMau#E, K KorTopolt
OTHOCATCS, HAODEMED, IPONGCCH TPAHCJALMA N AHAJMTHIECKEX Ipeodpa-
soBaRER fopMyN, NpHMOHOHHe AIMApATHHX PemEHHH NaeT BHUIpHm,I0 Kpalt-
Reft mepe, B I0 pas jnaxe B TOM cAyuae, KOrla ammaparHoe pemeHme
OOANepPXABAET YCTOABNYNCS OPOIPAMMHYD CXeMy [14 . Mcmoxpsosanme
Xe BOSMOXHOCTE NAPAJUMENHHOT'O BHIIOJHEHHA DAS/NYHHX omeparmmi [14)
cyJmT nanbHelimee CymeCTBeHHOe YBEeJINYEGHHE® MPOM3BONETONBHOCTH. Jlame
B of6zacTe padotH ¢ mHpopanwel M0 RAHMOHOBAHHAM HMEDTCA ONDONGAOH-



I6

HHe pes3epBH. B padorax [_15.20} OOKa3aHO, YTO MORHO OpPraHM30BaTh
CHCTDYD paGoTy CO CHpaBOYHOA cHCTEeMOli 3a CyeT ammapaTHHX pemeRwuii.

Takum o0pa3soM, 3a CYET CTPYKTYDHHX pemeHult MOXHO HAa HODALOK
YMEHBIATH th . HoHeuHo, mox y3kMe KJACCH 3aJjay MOXHO B HEKOTO-
PHX CJy4afxX TAK NONOrHATH ammapaTypy, YTO BHAIDHN OKAXETCS Ype3Bh—
YaitHo GojbmMM. OUHAKO, MH XOTHM OCTATHCA B DAMKAX YHMBEDCANBHOM
MANAHH, NTO3TOMY OCTABJIIEM B CTODOHE BONPOCH Y3KO CHELMANA3APOBAH-
HHX MAamfH.

2.3.1.2. OorAmusauus tom .

[lepefinem Temepr K pacCMOTPEHAD tom . B OpeImmojoXeHEHd, 4TO
OpOrpaMMACT BCETJia MMEET BO3MOXHOCTDH BHITH HA MamMWy, BpeMA OTJal-
KE 3aBHCAT OT TOYHOCTE EHPopMamum o paGoTe MANMHH IO ero 3ajaue K
dopMe orot mHbpopMarme. Kpome Toro, Gonbmoe 3HAYEHNEe AMEET BO3MOX-
HOCTH YAOOHOrO BHECEHEA B OPOrpaMMy HCIPABNGHH! H SaJAHEA TECTOBO}
AEDOPMAITAM A TECTOBHX PeXEMOB MACHOJHEHHA.

Yxe asBecTHO GOJBIOE KOJMYECTBO padoT, B KOTOPHX OGOCHOBHBa~
DrCA M Upearanrcd KOHKpeTHHE ammapaTHHe CpeicTBa JAA OITAME3a-
Ji7'.4:4 t.,,,, [1,8.55} . [pmBesemM HanGosee BaxHHE YepPTH, KOTOPHMA
IOJXHA OGJANATH COBPEMEHHAsA MAlFHA B DPACCMATPHBAOMOM ILIAHe.

I). OdecnedenEe OCMEHWN C OPOTpPaMMoll HA YpOBHE YCJOBHHX
(MHOMOHHYECREX) HAEMEHOBaHHUE [1,8,55 .

2). CoxpaHeHHe CTPYKTYDHOR LEJOCTHOCTH OGBEKTOB, NPH KOTOpOH
ofecrmeymBaeTCs TOYHAA HNeHTAPHKANNS OTASNBHHX dJacrelt cTPyRTYpH
mporpaMMH M JAHHHX, HX 3aUMTa, 4 TAKEE BO3MOEHOCTE CBOGONHOI'O Ma-
HeBpAPOBAHAA (OPMOR B pa3MEPHOCTAME [ I.8.55] .

3). BO3MOXHOCTE THOROT'O YIpaBJEHUA OTCJIEXHBAHEEM OTJIEIBHHX
9JIEMEHTOB IPOTpaMMH C NMEYaThHD AHPODMANMA MJM aBTOMATAYECKOR ee 00—
padorrott [ 1,55,14] .

4). Bo3MOXHOCTE GHCTDOrO ¥ YNOGHOrO ammapara HMCIpaBIEHAS
NpOrpamMM Ha YPOBHE BXOJNHOT'O A3HEA.

CrexyeT OTMETHTDH, YTO OPOT'DAMMHOE DemeHde 3THX BONPOCOB, OGHY~
HO OPEBONAT K PE3KOMY YBEJMYESHAD tc., . [IlprBepem IBa mpEMepa.

a) IporpamMuas mpoBEpKa BHXOZA MHABKCA 3a 3aJAHHHIY IManasoH
OpABOAMIA K TAROMY DACXOLY BpemeHH (Raxjas NepeMeHHad C HHIEKCOM
OOX MOXO3peHUEM), YTO UCHOIB30BAIACH PeNKO, ANNApaTHAA NPOBEpHA,
ROTOpad AMeeTCS IOYTH Ha BCEX COBPEMEHHHX BHYMCJIHMTENBHHX CHCTeMax,
IeJaeTcsA kpailHe OHCTPO B BeCEMA oGJeriyaer OTJIAIKY.

6) IlycTe TpelyeTcs OpOCJeIMTh 3a HECKOJNBKMMA MASHTADERATOpa—
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ME E3 IANHOTO cmECcka, [IpA ODOrpaMMHOM METOle MH JIOJXHH CPABHNBATH
aIpec KAxIOToO OepaHfa ¢ afgpecaMy H3 CINCEA, [Ipe ammapaTHOR pead-
3an@d COOTBETCTBYDmEE 3HAYGHHA MOTYT CONPOBOXIATHCS HPH3HAKOM, BH-
JHBapmEM NpepHBaHMe. TakiM 0Opa3oM, MANEHA "OTBASR: jTCA” IHED
Ha SajlaHHHX OMNepaHJAX.

W3 CRASAHHOTO B 3TOM pasfgexe BEXHO, 4YTO TEHJGHIHA HECHOXHSOBAHEA
ammapaTHHX pememEll NXR yMeHBmeHEA (.. BHOIHEe ompaBjaHa E yXe
TPAHOCAT OMyTHMHS ILIONH,

2.3.1.3. Ouemra fq .
llepeftnem Temeph K OOCYENOHND BpeMGHH (HOPMYyMWDOBRE 3ajadN
¢ . Ha mepsult B3rasp RaxeTcd, YTO 9TO BpeMd MAXO SABECHT OT

apXATeRTYDH MANEHH, a LGJHKOM OUDENeJAeTCA TeM IPOrpaMMiHM ofec-
neveHmeM, KOTOpoe ABIAETCA HajcTpoRko} (mpEyem orpomHoft) Hajx
cacremoft KOMAHN ¥ APXMTEKTYDHHMA NDAHIKOAME MamwHy (GasacoM).
JllefcTBHTENERO, PACCMOTDEM BHYNCAHTEABHHE CHCTEMH, HOCTABIIGMHE
fupmolt IBM. B HacTOAmee BpeMs KOXOCCANBHOE MATOMATHYECKoe ofecHe—
qeHde 3ToR PEpMH ompenexmJIO ee TOCIONCTBO HA DHHKE, TAR KaR A
CospUMHCTBA NOJb3OBarexeit Bpema tp ABXAGTCA pemanmuM, OEHARO
cECTeMa KOMAHJ A aPXATEKTYPHHe NDAHINMNH, NOJONeRHHe B OCHOBY 360
& 370 cepalt maman 9Toft JHpMH, ycrapeBaDT E CTAHOBATCH TOPMOSOM:
HaJMIO OPOTABODEYHS MEXNy Ga3HcoM K HANCTPORKOH,

OcTaHOBAMCA HA DACCMOTDOHHH 3TOT'0 ABXSHEA HECKOJBKO Coxee
DofpoCHO. [IOCKONLKY MH MMeeM B BHIY JMmb yHHBEDCANbHHE BHIACJH-
TeAbHHE MANMAH, TO, B IDAHIANG, MOXHO HA JOCOR MAmEHe OPE IOMOINH
OPOrPaMMHOTO OGeCHedYeHEA BHETH HA OfMH YPOBGHb YAOGCTBA IPOrDAMMHA-
poBanEA., ONHAKO HAKOMY HE NDAXONNT B I'OXOBY DEajH30BATH IAA HpaR-
TAYECKAX LeJelt MamgHy TOpDHHEra. Bce AGA0 3eCh B TOM, 9TO B RAuYeCT-
Be MEepBAYHHX omepaunall paccMaTpEBapTCA Cojee CJIOXHHE Omepal#hm H ome-
paHIH, TaKWe KA4K, HAOpEMED, CIOXeHHE, YMHOEXGHHE K JIeJeHEE TACeX
¢ nocTarolnof paspaNHOCTHD. OCHOBHOE TpPeCoBaHHE — BHIONHHTH HX KaK
MOXHO GHCTpEe, HCHOXBSYA JDOHE anmapaTHHe YXUNpPEeEEs (B YacTHOCTH,
COBMEMEHHEe BO BpeMEHH (H3WISCKEX MPOLNECCOB).

Tenepps Ype3BHIANHO BAxXHO pasobparhcd B OTJHMYHE MEXIY ammaparT—
Ho# ® mporpamumoft peaym3anmell 9XeMOHTOB BHYACIMTEJBHOX CHCTEMH.

Jlo cEx mop mpocTo mpemmoxaramock (E Ha UpAMEpax NOKA3HBANOCH),
4TO ammapaTHad peajE3amEA B IpelNeNe MOSBOJAET NOCTHYL COXBmoR
apperTABHOCTA., B coexyomeMm pasnexe MH BCKPOGM HCTOYHEKHE NOTEDH
sfperTHBHOCTH NpHE TporpaMMHofl peasym3anam,



I8

[lpexnoxoxmM, 9YTO IUIA HOKOTOPOrOo RAACCA 3afiad CYMECTBYeT MHO-
XOCTBO I{o. MAHEMESHEpYOIee tqn « 970 MHOXBCTBO BKANYAET HAGOpD ome-
panu, OnepaHNOB M QHCHOHILIKHY KX BHIOXHOHHSA.

YeM yxe KJacC 3aja4, I ROTOPHX CTPOHRTCA K., Tem xpymHee
OyIyT ero SjemeHTH, [[0ABAeHWe NPHHIMMNEANBHO HOBHX 3ajad N6JAeT,
KOHEYHO, HEeBOSMOEHHM CO3JlaHHe 6IHHOI'0, pas A HaBceria (WKRCEpOBaH-~
HOoro K,, ONHAKO, JUIA yXe JCTOABMMXCS KJACCOB 3afiad HOCTDOSHNE Ta—
KAX MHOXSCTB, BEDOATHO, BO3MOEKHO,

Wrak, mycThr LA HEROTOPOr'0 kjacca 3asiad BHOpaHO K. . Ecrecr-
BEHHO NMHTATHCA peain30BATh HA MANKHEe 3NEMeHTH 3TOr'0 MHOXECTBa.
CymecTByDTr nBa OYTH TAKOR peaiMsand®: anmapaTHH® B MpOrpamMMEHl.
llpr amnapaTHOX peasm3andd caMi SJEMEHTH Hadopa K, ABmIDTCA mEp-
BHYHHME ; IPA NMporpammHofl peanwsane® MepBAYHHME ABJRDTCA OGoXee
MeJKHe 3JBMeHTH K, - MHOXeCTBA, X2DAKTEPH3YDREI0 MANWHY , HA
KoTOpo# peaym3yercs I{o, a Kaxmuik H3 SJeMEHTOB Ko NpeCTaBJACeTCA
B BEjie HEKOTOpO# mporpamus B K.

[lpexne, uem mepefiTH K HCTOYHERAM moTepd 3PPEKTHBHOCTHE DK
oporpamuMHofl pea/M3anEM 1O CPABHEHHD C ammapaTHoR, clejaeM HeCKOXb—
KO 3amevaHuil,

MHOXecTBO omepanait JOOOR MAMARN MOXHO Pa3CHTh HA XNBe IDYINIH:
onepauni NpeoGpa3CBAHRA KE)OPMAIMA X Ol€pamMK yupepaemmd, Omepammm
mpeolpa3oBaHEA KHPOPMAIIA MOXHO DAcCMATPEBATH Kak TaKoe ycTpoicrso,
Ha BXOX KOTOPOr'0 DOCTYOADT ONEepaHIH NAHHOI'O MHOXECTBA, & Ha BHXOJE
noJydanTcs pesyAbTAaTH HX mpeopa3’oBaHUA, T.€. ONGPaAHIH TOT'O Xe MHO-
xecTBa. [locTynapmge Ha BXOX OmepaHNH OpeTepneBapr B 9TOM ycTpoicrse,
BOOOWE I'OBOpA, HECKOJBRO IOCJIENOBATENBHHX Npeolpa3oBaHmit, mpuyem
Kaxnoe HS mpeo6pa3oBaHHil MOXET GHTH JOCTATOYHO CJIOKHHM, BRJIDYas
HapajieJBHyD 00paCoTKY DasJMYHHX ONepaHioB H #x dacred, Taxum OG-
pasom, B padoTe KaAmIOro H3 ycrpoiicTB-omepamdt MOXHO BHIGJMTH PAXR
[IOCJIeIOBATENHHHX WATOB mpeodpa3oBaHEs AEpopmanxw, [focreloBaTertb—
HOCTH 3THX MaroB B KaxJoM ycTpoilcrBe cTporo HKCEpoOBaHA X €€ HCIOJ-
HenEe He TpedyeTr NONONHATEABHOTO YNpaBIeHAA. 3HAYET, BCAKYD ONe-
pauEp npeodpasoBaHAd KHPOpMANNE MOXHO DACCMATPABATHL KaK MOCHAENO~
BaTENBHOCTH COJee OPOCTHX omepamaii ¢ XSCTKHUM ynpaBReHHeM., Hak mpa-
BHJO, 9TH NMpPOCTHE omepauMK He Tpedypr olpameHH# K namATH, a mpe-
0oGpasypr EHpopMALMD yXe HA PEerscTpax.
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AlmaparHRs peasym3alliAs kaxjyiof S omepamEil mpeoGpasoBAHEA
EepopManEy® JOOYCKEeT Hamjgydmee DemeHMe 3a cueT CBOGORHOrO BHGOpA
COCTABJADERX OPOCTHX omepaiit ¥ BOSMOXHOCTH JDOOH OmMTHMESAIME
CBASH MEXXY HEME H YNDaBJICHAEM.

Yxaxes mamee HCTOYHFRE noreps SfpexTHBHOCTE OPE UPOrpaMMHOR
peazE3amEn:

I) R" MOXeT He COIeDEATH BCeX NPOCTHX omepaumit, COCTABASINEX
omepais® npeoCpasoBanHAs EHfopManwE 48 K, B He CONCpEATH onepari,
E3 KOTODHX ONTHMAJHHHM OGpDAa30OM MOXHO GHJIO OH HOCTDORTH 3TH HUPOC—
THE ONepalnAn.

2) Jlaxe B ToM cxyuae, KOTNa K, conmepEaT Bce HeOOXOIEMHE
OPOCTHE OMepanAH, HOCJeNOBATEABHOCTH HMX BHIIONHEHHA IpH OpOrpamMHOR
peaxm3anNl CBASaRa NPHHATHM METOXOM BHIIOXHOHHS MPOr'DaMME X MOXET
OOTpeGoBATH NONOAHHTeXhHHX OGpameHEE K DAMATH Kak 332 ROMAHIAME,
TAR K 38 ONGDAHIAME, & TAKXE OTEPATH BO3MOXHOCTH COBMENCHHA.

3) Jlo cEX mop MH rOBOPHJM 00 Omepanmax B3 K, # K,. Ho Ec?0d-
HEROM 1TOTepE 3PPeKTHBHOCTH MOXeT OHTh H HE3REM ypoBeHb (MEJROCTH)
ONepaHNoB K.. Bemr He TOXBRO Omepanul l{o. HO X COCTABAKENE KX
IPOCTHe OMepAIMA NPEMOHADTCS K ONOPAHNAM K, ¥ IPOA3BONHEM OT
HEX OPOMBXYTOYHNM pesyjbraraM. HEskmlt yposeH:r omepamnoB K, ope-
BOIAT K TOMY, YTO B TOM MecTe, IRe DDA anrmnapatHol peaxm3anam l(
TpeCyercs XMRL OfHA NPOCTad ONEPAIMs, IPY TPOTpaMMHOR pea.naam
CpeCTBaMK R. MOXeT moTpeCoBaThCH HOCROJNLKO ONEpandit HH, a 970
YBOINYHBAOT KOJHIOCTBO omepammit K., HEOOXOMAMHX IUIA OpeRCTaBACHAS
onepanu® Hadopa Ko. T.e., Berer, Boodme roBopd, K norepe sbbexrmn-
HOCTH IpX HCHONHeHHH,

4) TekrcT, HaUHCaHHH{ B TepMEHAX Ky» HEOOXOIMMO mepeBecTZ B
TEKCT, HaNWCaHHHE B TepMEHAX mn. JTOT NepeBOX TAKES CHHXAeT Sjdex-
THBHOCTH OporpaMMicff pearmsanmm, $aRTHIecKE 9TO OSHAYAeT, ITO K,
JOJXHO YYRATHBATH HE TONBKO K Bxi QEKCHDPOBRHHOT'C RAACCA, HO H h
I 3a7AYH TPAHCIALIHE K B Kn HHayYe NOTEpH Ha arane 'rpaxcmn
MOT'YyT ORa3aThCHA Go.uwmm.

5) Haromern, ccim 3JeMSHTH K, KpyoHee aXeMEeHTOB K,» TO mpz Bu-
PameHHE [OCJeNHAX 4Yepe3 NepBYe MOTYT BOSHAKHYTh OOMBIME TDYIHOCTH
H B pe3yxpTare 3HAYATENbHAA mOTeps S()PeKTHBHOCTH IPE DEeaNA3ALER
Ko Ha mammree ¢ K.

Bosbm#HCTBO paGoT 0O DeBASHHE (hoH-HEAMAHOBCKEX NDEHIEIOB apxf-
TEKTYPH BHYACAHTENBHHX MANMH KaK pa3 ¥ Ga3sEPyDTCA Ha TOM, 4TO HX
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aBTOpH MpejaradT NepeHecTH B anmapaTypy pasmyHHe omepaudy @ Gop-
MH omepaHpoB (wWHOTZA KpaitHe CJIOXHHE) LA TOro, ITOCH OPUGJHM3HUTHCA

K THIOTeTHMYECKOMYy ONTEMAJBHOMY Hadopy omepanwii, Kaxmuit pas mpemro-
REeHAA AaBTOPOB ABJIADLTCA (aKkTHYeCKE KpmTHrol mammn cepmit 360 m 370

( 3a MCKJIXMEHMEeM, KOHE@YHO, KOHLEMIAX KAHANOB), KOTODHE BOCIPUHEMA—
DTCA MHOTMMY KaK BHCHEE NOCTWUXREHWE HA IMyTH ILIABEOT'O Da3BATASA (DOH-
HeiMaHOBCKMX NDHHIANOB, KpATMHA 3Ta HACTOJNBKO MHOTOU'PAHHA, YTO MH
JHMME OTCHJAEM YATATEeNS K CCLJKAM Ha JMTEepaTypy, IAHHHM B MpERHIYUMX
pasmesiax. 3mechk Xe TOJNBKO 3aMeTMM, 4YTO B CBA3H C TPOMAfHOH HANCTPOii-
Rolt, KoTopasa CO3laHa HAj BeckMa MPOT'PECCHBHOX B cBoe Bpemsa, HO yxe
ycrapeBmeil crcTemoll KOMaHI @ apX4TEKTYpoit, H3MEHEHWe IOCJeXHNX
ypespHYaitHo 3aTPYIHEHO, a B HOKOTODHX OTHONEHUAX HEeBO3MOXHO.

HaymMmo KjaaccwdecKad CHTyaludd OPOTMBOPEYAA MeXIy GasECOM ¥ HalCTpolt-
Koit, KOTOpas ypeBara DPEBOJKLMOHHHMA W3MEHEHMWAMH.

2,4. Pesmme

W3 OpoBeNeHHOTO OGCYRIEHMA ACHO, YTO XOTA MIA HOJb30BaTENeH
NePBOCTENEeHHOe 3HAYEHHe uMeeT » WM BOBCE He Ge3passmyHo,
KaKAMHA METONaMi 3TO mocTuraercd (Bemp 02 n C3 £ 0). JleficTBuTeNIBHO,
t;m w Ty cyuecTBeHHHM 00pa3oM CKa3HBAeTCA M HA CTOMMOCTE PACYETQB
H Ha TPOA3BONMTENBHOCTH BHYACIMTENBIOA cECTEeMH, KOHEYHO, NpH yCJOR-
HeHNZ omepauuif pacTeT M CTOMMOCTDH amnapaTypHd, HO B rOpasio MeHBmei
CTeNeHH. YaeweBJeHHEe 3JIEMEHTHONA Ca3H M CTPEMATENBHHA DOCT BO3MOX—
HOCTe!l HACTOATENBHO IMKTYeT BHeIpEHHe GoJee DA3BUTHX anNapaTHHX
pemeHudl B BHUMCIMTENBHHE CUCTEMH., IJTa HEYIEpRAMAs TEHICHLUS TaKkge
MMeeT OepBOCTENEeHHOe 3HAuYeHMe IUIA OOBACHEHUA DPEeBU3AH (OH-HeiMaHOB~
CKUX NDPAHLUNOB APXUTEKTYPH BHYMCJMTEJJHHHX MalldH.

3ameTaM, YTO MH HE YIEJeM LOJEHOTO BHUMAHMA OGHEMY MaMATH,
CTOMMOCTHOI BEC KOTOpOff NOCTATOYHO BE/MK. JTO CBA34HO C TEM, YTO
TOYHHE OLEHKE U3MEHEeHMA BTOr0 napameTpa LA HoBeflmax cmcTeM mpaBEC-
T TPYIHO, & I'pyCHe NMPUKMIKA JAWD NOKA3HBART, YTO HE OXMAAETCH,

IIpA TIPOYAX DABHHX YCJOBHAX, DE3KOTO M3MEHEHMSA STOr'0 mapameTpa B
XyImy® CTOpPOHY. PasMepH NMpOrpaMMH OGHYHO YMEHBUARTCH K3-32 KCIONb—
30BaHnA 0oJiee EMKAX OmepaTopoB.
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3. HEOBXOIVMMOCTD AIMAPATHON PEAJM3AIMM BASOBHX QVHKIWAM
BHYMCIMTENRHO! CUCTEMH

3.1, O HeOGXOIMMOCTH CHOIMMANNSAIMA

B COOTBeTCTBAE C DACCYXNGHEAME MpejHAyuefl rAaBH OpPA KOHCTpPY-
MPOBAHHE BHYHC/MTEJNBHO! CHCTEMH CJENOBAJO OH MOCTYHATEH C.JeHLyimmM
o0pa3om: Ha OCHOBe K, ONDeXeJMTH IDAHELIY MEXNAY IPOTPEMMHHM H amna-
paTHHM o0eclmeueH®eM, a 3aTeM pasBHBATh TO H JPYyroe C MOJHOX rapan-
rTaell ycmexa. 3aM8TEM, YTO peaNM3alldD KOMAHX K ONepaHMIOB K, Moxuo
OHJIO OH OCYWECTBEATH H OPOr'PAMMHO, ® AaNmapaTHo, YcTofdmBOCTH
Bcell CHCTEeMH B l[eJOM OT 9TOro OH He MOCTpalala, & BHOOpP OPONODIHEN
onpefesaacs OH B OCHOBHOM SKOHOMHYOOKHMHA COOCpAReHHAME. TDYIHO
HOACYATATH BHT'OAH OT TAKOr0 HOIXOXA, ONHAKO, OH B ofmeM ciydae
HeocymecTBEM. B camom geise - KD onpejniendeTcda, HaNpAMep, HaCOpoM
pemaeMHX 8aNAaY, a NOCIeNHER CTpEeMHTeNBHO MEHAETCS BO BPOMEHH KaK B
KAa4YeCTBEHHOM, TAK @ B KOJMYECTBEHHOM OTHOmGHHME., Orcuja craenyer,
970 I{o CymecTByeT JHNL OPH HEKOTOPHX OpPEINOJOXeHEAX O Hadope Tex
3ama4y, IS pemeHHA KOTODHX COSIAeTCA BHYMCIMTENBHASA CHECTeMa. Kasza-
J0Ch OH, UNEaNBHHM SBIAGTCH CO3JAHEE CIeLHAJM3APOBAHHHX CHCTEM
nox Eaxmuit kracc sajad. [IpE 9ToM MH JNOJXHH DACCMATDABATH MHOXECT-
BO Ké , TIe ( ompenexser IARHf Hadop sapad. Takoft myrs CysmT
HarCONBUYD BHTONY I pPeRTHBHOCTH Ha Kiacce 3ajad 3¢ (ecrecr-
B@HHO, Temeph B y BeJWIAHH D BBECTHE HHNEKC ( ). IIOCKONBKY NOHATEE
"gjacc" HOCHT mJaA Hac fopuanpauit xapakrep, CyneM CYHTATh, YTO MH
3TAM TEPMHHOM BHUEJNAeM KaxXIOro NOXH3OBATEJH (HIE faxe OTHeJbHYD
ero 3ajzayy). B HacroAmee BpeMA Takad DOCTAHOBKA He SBAAETCH 9epe3-
9yp YTOOEYecKo#, Tak Kak y®e NOSBIANTCA MAMEHH C HacTpamsaemolt
crcremolt Romang [II] o dopMampHO, HCHOJB3YA Takoff MeTox rxodaxbHol
cnenpaM3alMK, Md MOX6M NOCTHAYh ONTHMANHHOr'O 3HAYGHHA BEJMYMHH
9 mim, mo Kpaftwei#t mMepe, mpAGIM3ATHCA K HeMy. boxee roro, 4acro
pemeHEs, NPHHEMAEMHE IOPH TAKOM MOXXONe, ABIADICA NPAKTHYECKH HeXe-
COOOpa3HHMH, [[pAMEPOM 3TOr0 MOT'YyT CJIYXATH: KACCOBHY anmmapar, ABIA-
poitcs mpocreitme#t BHuECJIETEJBHON MammHO# ; IBM MUP [7] » [pelnHasHa-~
YeHHad [ MHXeHeDHHX pacdyeToB ; CBEPXCHCTpPONSRACTBYNEAA MAmMAHA
WIUMAK 1Y [ 29,37 .48] , NpenHASHAYeHRAA IAA OHCTpO# omHOpoxHOlt 00—
paGoTRE MACCHBOB. PAKTHUGCKE MH HMOEOM BHYHCIHTOJNBHHE MAMAHH, 00Ja-—
Ianuge ompemexeHHoff xBampaxanwedl B 3amaHHOR 00MACTH, HEKOTODHMH
npopeCCAOHANPHEMHE SHAHHAMA, HO cCHeHHANACT B OXHOR OCAACTH HE MOXeT



XOpOmO BHIOMHATH PAGoTy, HE COOTBETCTBYDNYD ero nmpojmmn, Taxxe
OGCTOHT [eJ0 E C BHIACINTENbHHME MAMAHAMA,

3ameTaM, YTO Ype3MEepHas cHenAaJHM3andf OPHBONHAT K yrpare BCA-
Kot kBammpEraiME. Kaxnas mpofeccHd xaparkTepa3yeTcs CBOAM S3HKOM,
COOTBETCTBYDNHM CHECTEME MOOHATHA, cioxnBmelics B Heit., 3Tor ASHR
oTpaxaeT MHORECTBO Ko. OTHOCAMEeCs yXe He K OTHCABHOMY HHIXBANY-
yMy, a8 K ODeXoMy HX RJIAcCy, KOTODHil ompeieadercd OPHPONO# pemaeMux
sanau. [loABJeHAe TAKOr'0 g3HKA 3HAMEHYeT KAYS6CTBEHHO HOBHIl YDOBOHB
pa3parRA npopeccHr, 3aRpenreHHHE B BEAE NORATHE S3HEA TEDMHHH,
6MKEe H TOYHHE, OOHUHO OTKDHBADT HOBHE BO3MOEHOCTH. JiCTOpHA HpO-
TPaMMEDOBAHNA, XOTA H He OYeHb GONb@iasg, APKO CBENETOALCTBYET O
TOM, YTO SBOANKAS BHYMCARTEJIBHHX CHCTEM B TOYHOCTE CAENyeT TAKOMY
xe crmocody pasBETEA.[I0 cuacThD, anMmapaTHAs peaymsanss doxee CAOR~—
HEHX NOHATHE A3HRA ofecneywBaeT, KAK OHNO MORASAHO paEee, BHATPHE
B sppexTEBHOCTRA. BmpoueM, M 3TO B TOYHOCTE COOTBETCTBYeT OpHEOCpe-
TEeHRAD NMpofeCCHOHANFHOTO ONHTAa. /I3 NMpUBeNEHHHX pacCyxieHmit cienyer,
YTO0 HEXb3H 3AOYNOTPeCAATH TEMA HOBHMH BO3MOXHOCTAMHE, KOTOpHE ofe-
mADT HAM MANMHH C HACTpamBaemod cacreMoil xomaun. Mix caenyer pac-
CMATDHBaTH OpexNe BCEr'o KaKk MeTOH, yupomanmui BBeJGHHE aNmaparHHX
pemeHnRk B BHYMCAMTEALHYD CHCTEMY.

3.2, Budop GASOEHX BAEMEHTOR BHUHCHNTEAbHOR CHCTOMH

lIpoxosxum Temepsr Hamy aHAJOrHWD B OTHONEHHH mpolecca BHOoOpa
0asoBHX 3JEMEHTOB, XapaKTepR3yNumEX IAHHYD mpodpeccam. [pomecc sror
rpaftge cJjoxHHR # mpPOTEBOpeYHBHA. OH MOXET CONPOBOXTATHCH OMHOKAME
H MOXBePXGH HOSTOMY PESKHEM KSMEHEHHMAM. [IpE co3naHmE ofecHnedeHms
BHYACJIMTEABHHX MAEWH, MH B 3HAUATEJNbHOA CTeneHEm NOJXHH CJHeJOBATh
TAKOMy X€ H3BHJMCTOMY OyTH, KOTOpHIl Hem3dexeH, ecim "mpodecces”
TONBEKO CO3JaeTcH.

B TarMx cayd9asx XOopomo padoTaeT ammapaT NOCTENeHHOI'O HACHMe-
HAA, ONMApanumEi#cs HA METOX CTAHNAPTHHX OPOrpaMM ¥ MAKDOT'e€HEepalHd,
MeTomH STH B HacToAmee BpeMd XOpomo pa3padoTaHH @ MOI'YT C ycoexom
OpPAMEHATHCA JUI KOHKPETHOM BHUHMCJIMTEJNBHOH MAMWHH,

OHM JADT BO3MOXHOCTH B HOpoHNecCEe 3BOJKMIIAA DA3BHBATH KaK CaMy
cpepy "mpopeccun”, TaK B BHACHATH ee K (/mGo ero mpaGmxenme).
OnmHARO, 3M€Ch MMEDTCS Z CYMEeCTBEHHHE TPYIHOCTA., J0 mOCJeNHEro Bpe-—
MeHE peaywsanud F, B OCHOBHOM JeXaiach OPOTpaMMHO. [IpE 9ToM HA
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NaEHOR BHYHCANTENBHOR MANMHE HARAIUMBAIMCH OTDOMHHE IDOTDAMMHEE
cHCTEMH, KOTOpHE ONPefRerM KBAIWpHRANAD (tp ) & Roropue
CTAHOBAMHCEH COBEDEEHHO (eCHONe3HHMH IpE Iepexone Ha BHYRCIMTENb~
HyD MamEHy ¢ HOBOR cmEcremolt KoMamx. [lonoEeHme ycyrydadxochs eme

# TEM, YTO coolpameHEs 3fibexTHBHOCTH HpEBOIAMIE XK TOMy, ITO MAaxe
anropETMH, SANHCAHHHe B CHOXHHX ONepaTopax A3HEOB BHCOKOT'O YPOBHA,
XpaHRAECh B MamuHe B fopMe Cmm3Rof K cECTeMe ROMRHA AN M3dexa—
g HeafperTHBHOCTH, OOycaOBIeHHOt mepeBoxmoM (cM.pasmex

2.3.1.1 ). AmmapaTRad peamsamis sjemeHTOB K, ORIa B GONLEHE-
cTBe cAydaeB HepasyMHO#A H3-3a JODOr'OBM3HH aNIApaTHHX pemeHmli, B
HacToAmee BpeMsA DASBETHE 3NeMeHTHO# 6a3H, METOINKA MHKDONPOrpaMMA—
POBaHHA H MOSBAGHHE BHYRCJMTENHHHX MAEWH C HACTDPAABAEMOR apXATeR-
Typol ofemger CymecTBEHHHZ CIBHI Ha NYTH ANNAPATHOrO 3aKpEILICHEA
axemeHTOB K_ . OmEARO BONMPOC O BHOGOpDE HEKOTOPOI'C 8IRHOre GA3HCHO-
TO A3HEA OPX 9TOM HE@ TOAEKO HE OTMGHAETCH, a HANDOTAB, CTAHOBATCS
00x66 CIOXHHM H BAXHHM,.

3,2.1, HeoGxommeocTs odecneveHus CONPAXEHmS S3HKOB

JcnoansoBanwe YHHBEPCANBHHX BHYACHATENBHHX MANME IpeRnoJa-
raeT BOSMOXHOCTD PASBETHA CHCTeMH B JIGOM HampapjeNms, & TPHHIHI
CHeNNANNSANKN HEeCKROALKO NPOTEBODEYAT 9TOMy. Hampmmep, A3k AJTQI-
60 [ 19] ORA3SaNCA MANO UPHTONHHM IAY PemeEMs 3alAY 3 OCACTH
o6paGoTRE SROHOMNYECKOR HEBpOpMan#d, B KOTOPHX CPAaPHETOJBHO HEeGONb-
mo cuer coueraerca ¢ Goxmmolt padoroll mo HeapAfMeTHISCKOMY IpeoC-—
pa3cBaHND EEpopMammK (peJAKTADOBAHEE, YIOPANOIHBAHAE, NEYaTh K
TX.).

Nogswmcs aswxr TEna KOBOI L22] . Od4eEp 9aCTO BO3HHKAET IO~
TpeGHOCTH HCHONHSOBATH IPH DEMEHWH 3SaJladd CHNbLHHE CTOPOHH HECKONB~
KAX ASHKOB HANM AX peaymsanmii, Torza OpAXOMMTCS OOpamaATHCA K CHCTE-
Meé ROMAH] MAMEAH, YCTpaUBAS CONDAXGHEE MEXNY ASHKaMH., Orcoia cJe-—
IyeT, 4TO 3aj1aJa CONPAXCHAS DA3JMYHEX ASHKOB ABJAETCHA B COBDPEMEH-
HHX BHYHCJHTONHHHX CHCTEMAX Upe3BHuaitHO Baxnof. Ecum MH cTpemaMcA
K COAJRHCEDOBAHHOMY NOBHIEHAD YPOBHA BXOIHOTO A3HKA BHIMCIATEIE—
HO# CHCTeMH, TO 3TO MOBHNEHME NONXHO 3aTParwBaTh X 3Ty 3a1a4y.
CrenzoBaTeNbHO, MH BOpaBeé TOBOPATH O HEOOXONMMOCTHE BBEIEHIS B CO-
BPEeMeHHYD BHYACAATENBHYD CHCTEMY CIENHaJBHOrO OpraHa, odecmedYwBan-
mero 5ffeRTABHOE CONPAXSHHE Da3J/MYHHX S3HKOBHX KOMIOOHEHT. [IpH
arom B cfepy neilcTBEA 3TOr0 OpraHa momaraeT M ofecHeueHme IMajora
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C 9eJOBEKOM, TO 6CTh CO3NADTCA MPEeINnoCHJKN 3fdeKTBHOrO BOCHpMUA-
THA MamvHOM A3HKA, GJM3KOT'O K eCTeCTBOHHOMY.

3aja4ya CO3IaRAA TAKOr'O OpraHa OpOrpaMMHHM IyTeM HE HOBa.
ViMeeTcA HECKOJBKO ABHKOB, KOTODHEe MOTJ/M OH CJYRATH GasEcoM A
ero CO3IaHUA [17.32.34.50] . [Jo HRameMy MHeHEHD, HaméoJee MOmXOo—
nammM Apasgerca PEDAI [23.24] . On oGecmeumBaeT nepexojy OT OPOU3—
BOJEHOT'O CTPYKTYPH30BAHHOT'O A3HKOBOTO OGBEKTA K IPYroMy aHaJoOrdy—
HOMY OGBEKTY. JTOT SISHK OpomeJ XOpomyD OpoBepry (B MueltHOM cmmcie),
60 C ycmexoMm NpAMeRANCA JUIA PeMeRAs Sajiau TPAHCJANME, KOHBEDTH-
poBaHUA H AHAMTHYECKEX HpeodpasoBandit [4.5.26] . TakEm oGpa3om,
MHOXSCTBO I(o Il 8TOro BamHefmero opraHa MOXHO CYETAaTh XOpOmO
A3BOCTHHM. KHOHe4YHO, NMpOrpamMMHas peamM3aliMf STOr'0 A3WKA OPHBOIAT
K ompemeJeHHOMYy sSaMejIeHHD (5~8 pas) COOTBETCTBYDEMX OpPONECCOB
npeodpa30oBaHAs TEKCTOB, {10 CPABHOHED C NPAMHMA METOIAMH, TaK KaK
ero Ko IJOXO0 COrzacyercs c Ku COBPEeMOHHHX BHYHCAMTEABHHX MANEH,
OIHAKRO JAKOHHYHOCTH ASHKA DOPASHTENBHA, YTO ABIAAETCA NPU3HAKOM
ero COOTBOTCTBHA YKASAHHOMY KJaccy 3a1a49. B padore [13] DOKA3aHO,
4YTO 3a CYeT annmapaTHHX pemeHHN MOXHO Ge3 OCOOHX yxHmpeHmH (cJexnyd
cxeMaM mporpaMMHOl peasmsanmE) MOAYYATH HA HOPANOR Gojee GHCTpoe
BHNOJNHEHHe IporpamM, HamAcaHRAHX Ha PEDANl’e, 9eM mpE mporpamMaoff
peanmsanEd Ha COBpeMeHHHX 3BM mpa OIMHAKOBHX SJEMEeHTHHX mapameT-
pax. IlpE aTOoM OCTADTCA HO MGHBENA® DE3SepBH, 3aMeTdEM, 4YTO MOCKOJBKY
PEDANl MOXHO pacCMATPHBATH KAK YHHBODCAJHHHE MaKpOreHeparTop, MH
HOJXHH OHJM OH BERJNYHTH €ro B 6ASEC B HA OCHOBAHHE TOI'0O, YTO OH
HOSBOJIAET HapamMBaTh HPOrpaMMAOe oO0ecHedyeHHe HaX JDOHM BHadopoMm
KOMAHJ|, 9TO @CTECTBOHHO TPOGOBATH OT JIGOft YHMBEPCANBHO! CXeMH.

3.2.2. HeoOXOXMAMOCTH SAKDENNGHHAS B MamaHe odmeolpaso-
BATGXbHHX SHaHHR

PaccMOTpEM TEneph, KAKHE 6me SJeMeHTH CJeIyeT BRINYHTH B
6asdc yHEBEpCAHNBHOR BHYHCJXHTEJNBbHO! cHCTEmMH., CHOBA BODHEMCA K aHa-
Joree ¢ mpopeccHAME. [Ipwiem,IOCKOXBKY peYb HAET O cHCTeMe, Ipen-
Ha3HAYEeHHOR 1A aBTOMATHSAIME HOTEXHAYECKOX NeATEALHOCTH, PACCMOT—
pAM TOAT'OTOBKY CHENNANACTa-YeJIOBeKa. Ero ydar cHadajia B MKOIE,
TIe OH moJxyyaer oomeoOpasoBaTeNbHHE 3HAHHEA, COCTABJAANOEE TOT HEOO-
xomaMu JyHmAMeHT, B2 OCHOBe KOTODOI'O MOXHO 3aTeM HOJYYATH paxyb—
TATHBHHEe SHAHHA, OpOHRNA Kypc OCy4YeHMA B BHCHEM ANM CHEINaIbHOM
y4eOHOM 3aBEeJIeHEW, MH yxe BHue)®, 49TO A3HK, NONOOHHE PEDAI'Yy,
ABNAETCA HEOOXOMAMHM (00A3aTeJhHHM) IpeiMeToM B "cpemueit mxoxe ™
IUIA YRABEePCANbHOR BHIERCAMTOABHON MAMMHH .
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Kpome 3TOro, Mam@Ha IOJKHA MNOHAMATH MaTEMaTHYECKAe 0GO3Ha-
yeHnd, BHIOJHATH BHIMCJNEHAR OO apAfMeTHYECKEM H JIOPHIECKAM opMy-
naM, yMETH 3aNOMERATH MHOPMAIED, OPraHA3YS apXHBHHE CHpABOYHHE
cHCTEMH, EMETH BO3MOXHOCTH CONpAREHAA C BHemHeR cpemoit. Ilozemy
MH YBEDEHHO TOBOpEM O TOM, YTO TAKMe 3HAHAA ABAADTCA NEePBAYHHME
@ 3acJyXABADT TOro, 4TOOH Hallrm cBoe MecTO B Ko, orpaxapmeM YHE-
BEPCAJBHOCTH MamMHH? JIeJI0 B TOM, YTO B JDGOM IPOCAEMHO-ODHEHTH—
POBAHHOM SI3HKE MH CTQJRABAEMCA C HX BOIUIONEHAEM B TOM HJH HHOM

page. ONHAKO, M3 TeX HJM MHHX COOCpaxeRmi HEKOTOpHE M3 3THX HEoO-
XOIAMHX 3JIEMEHTOB OTDaXeHH B OTIEJBHOM f3HKe (WM MamEHe) Gojee
moJHO, a Ipyrae MeHee MOJHO, Ceffyac MORHO CTABATH BONPOC O MAKCH—-
MaJIBHOM BHEXNDEHMA B ammapaTypy CBOECTB, OTBEYaDIMX NEePEdYRCICHHHM
3JEeMEeHTaM,

3.2,3, KoMmoHeHTH BHYMCJMTEJBLHOR CHCTEMH

HamGonee pam@KaXEHOl mocTaHOBRO! mpoGneMH BHeceHaa odmeospa-
30BaTeJBHHX 3HAHA! B MANWHY SBIAETCA cJefylmee: Kaxmu#t m3 mepedmc—
JMeHHHX MpeIMeTOB 3aRJANNBAETCA B BHUHCJHATEJBHYD CACTEMY B BHIE
OTHEeJILHOTO fpoHeccopa. A MMEHHO, IpeljaraeTcs CIeJaTh CHCTEeMY,
COCTOAMYD M3 CJEeAyDIMX IPOLEeCCOpOB:

I. ApmdmermuecKuit mpoLeccop

2. llponeccop CMMBOJBHHX TpeodpasoBaHmit

3. Ilpoueccop paGoTH CO CIPABOYRHME CHCTeMamy (apXmB)

4. llpoueccop CBA3K C BHEMHAMA OpraHaMu

5. Ilponeccop yUpaBjeHAA IAHHHME @ OPOrpaMMaMil.

[ipexge BCero clenyeT OTMETATH, 4YTO ITpeLIOXEeHHNA COCTaB Opo-
L{ECCOPOB HE COBNAKAET C OPraHaMM, DacCMOTPEHHHME BO BTODOM paspd-
7e. 310 CBS3aHO C TEM, YTO Kaxmuit M3 mpoueccopos (B CHIY HX YCJOE-
Heums) MOEET MMETH CBOD COGCTBEHHYD NaMAaTh U CBOe YIpaBICHHE.
Oee yUpaBieH#e BHHECEHO B OTJEJNHHHE mpoueccop: MpoUeccop yupas-
JIeHWA NAHHEMA ¥ mporpaMmami (cM.Hmxe). Tlpemmojaraercd, YTO 9acTh
€ro mamAT¥ MpefocTaBAAeTCH JLIA BPEMEHHOr0 HCHONb30BAHWA NPYTHM
ponecc opam.

Bo-BTODHX, OpZ KOHCTPYMDOBSHEW BCEX 3TAX NPOLECCOPOB MpEXmO-
raraercd, 9TO JwGoit U3 HAX OCHOBAH HA UMEHAX, a He Ha anpecHoM
NpUHLUMOe. DTO OpOCTO O3HayaeT, 4TO ajpecHasd cACTeMa, JAaxe eCiM
OHa MMeeTCA B ammapaType, HeloCTYIHA IJIf MpOrpaMMEcTa. 06ocHOBa~
HEMEe 9TOro MpAHUMANA JAaeTcs B padoTe L57] .
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B-rpersEx, mpomeccop YOPABICHHS NAHHHME H ODOTDAMMaMH, ROTO-
puit panee He odcyxnalicd, OpeACTABIIET COGOR opraHEsynmplt mpomec—
cop, XOTOpHR BBOJATCH XJH COTJACOBAHEA IPOTpaMMH NOJH30BaTENd C
BHemHe# cpexolt, pecypcamm, anpecHHM OKDYXOHHOM, 3al2YHHM OKpyXe—
HEGM X T.H. JIS DeaNmsanyy MyXLTHODOrpaMMHoR pacorH ; paGoTH B
PexuMe Da3geNeHEs BPEeMEHH ; OPTAHH3AIAH pPACHPeReJeRAS HAMNWIHHX
PecypcOB ; SAIAHEA NApaiNeNsHEX NelicTBall Ha ypoBHe pPasoT IPYI'EX
TpOUecCOopoB U T.XK.

B-verBeprux, Xaxjui 3 NEpeINCHSHHHX BHmMEe MOPOLECCOPOB, BO
BCAKOM CXy4Ya8, HX Y4CTH, YXe BOCIDOHSBORHICH B ANNAPDATHOM DEHEHHH.
Tax, HAOpEMGD, E3BECTHH aIUNapaTHHE DEANN3AIER CEMBOJBHOR ajmpeca-

i1t ¢ [ 55,61 |, apsfmeTHIeCKOro_mpomeccopa [ 30.5I.62:) , Ipomeccopa
CEMBOJBHHX IpeodpasoBanmit [59] , mpeneccopa paGoOTH C apXHBOM f52]
mporeccopa CBA3A ¢ BHemHe# cpexoft (BBOM~-BHBOX) M yNpaBAeHHd NaH-
HHME H OpOrpaMMaMe [51,54.55.63.65] . lIlpa maxmoft raxoff peammsa-
OEE ODoXydancd CYmeCTBeHHHE BHETDHN B NPONSBORETOJHLHOCTE. Hamm
NCCABNOBAHNA, YKAaSaHHHe B MepBOR riase, NOSBOXADT HANGATHCH, UTO
sSa CYeT NPeJAAraeMoro LeJHHOI'0 CTPYRTYDHOI'O INONXOZA MOXKHO OyXeT
YBEeJAHUNTH NPORSBOIMTENBHOCTH BHIHCANTENBHOR CHCTOMH IO MOHBmef
MeD6 HA NOPENOK. JT0CH SAKOHYATH SHANOIED C OGYYOHHeM, HANO OTME-
THTH, 49TO (AKyARTATHBHHE SHAHHSA MOXHO BREAJHBATH B BHYECAETOIHHYD
CHCTEeMy JWGO TpOTpaMMHHM, JHCO aNMApATHHM METONOM, B 3aBHCHMOCTHE
OT NOCTABNGHEHX Hese#t B CTOEMOCTHHX COoCpaxeHmf,

Kcrarm roBops, naxe B Hamell cxeme BHIECHNTEXBHOR cHCTOMH
XeZATeNRHO XOCTEO PERCHDOBATH TONHRO SSHKOBO® ONNCAHHe MpeiIAra—
eMHX [OpomneccopoB, & He CHOCcO0 HX DeasNsaldH, JTo JReT BOSMOXBOCTH
COT'JACOBHPATH BHYECANTEJNHHYD CECTEMY C TPSCYOMHMH SKCILIYATAIINOHHH-
ME [ADANeTPAME 34 CUYeT BADHEDOBAHHA JoXelt anmmapaTHHX H TPOTPAMMHHX
CpeJicTB, COXpAHSS MPOr'DAMMHOE OOeCHedeHHe.,

llexecoo0pasHOCTh BBEIOHEA NOPSYNCAGHHHX HpPEAMeTOB B 0Omeolpa—
30BATOXBHHR KYypC MOXHO CuNTaTh o0ocHOBAHHOR. [JonHOTAa 9TOR CHCTEMH
HA TeIepeEHEM 9Tane IOBONBHO O4eBHIHA. He HCENWMEHO, YTO OmpeNemsH-
HHE OGCTOATEAbCTBA HMOTPECYDT BBELOHHS B 00meo0pasoBATeNBHEE Kypc
HONOJHATOXBHHX OpepMeTOB. XOTA TAKAd BOSMOXHOCTH OyZeT NpeXycMOrpe-
Ha B Hamefl BHUYMCINTONBROR CHCTOMe, MH CYETaeM, IT0 3aCTOTa 9TOTO
oponecca GYAST IO TENepemHNM MEDEaM Maxa, Takad Bepa B EQ96CTBOHHO
HOBHY! ypoBEeHb yCcTORYNBOCTE ASHRA BHYKCJMTENBHOR CHCTEMH ONEpAeTCA
Ha TO, YTO NpeJMeTH BHOpDaHH H3 CaMHX o0mx coodpaxeHdl  JEMEL B
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pecrMa MaXoRl cremeHa OTpaEanT CyOLEKTHBHHE cBoficTBa "olydaeMux
HHIEBEXYYMOB" .

OrMeTEM eme pa3, 4To 3ffleKTHBHOCTH IpA STOM HE TONBKO HE
repgerTcd, & HAOOOpOT, HA HOPANOK BO3pacTraer. [IpwIwHH raroro gemome-
fga OHJE OOGCYRINGHH paHee,

[IORATHO, 9TO IpE TAKOM IOAXOAE pemammee 3IHAYGHHE HTpaer
BHOOP BXONHOI'O A3HKAa KARXOTO mpomeccopa (mpeamerHuf Ko) . 3agmada
ara, KOR@YHO, BECHMA CJORHASl, ONHAKO, COJHNOE KOJMIECTBO THIOB
onepasmoB, omepanui X JUCLAIMMH BHIOJHeHAS QJI'ODETMOB, HAKOILISH-
HHX K HACTOARGMY BPeMEeHH, B CHCTEMHOM IDOrDAMMADOBAHWE, [OSBOJHDT
galeATHCA HA YRXOBJSTBODHTEJBHOE ee pemeHEe, Hampamep, g apmiwme-
THYECKOT'O HPOMECCOopa MOXHO B KAYeCTBE BXOAHOT'O A3HKA BHOpaTh A3HK,
B KOTOpHER XerK0 oro0paxanrcs apEiMeTHYecKEe BJEMEeHTH SASHKOB
APL , AIT'ON-60 m ®OPTPAH, HOOOJHHB €ro HOKOTODHME SJCMOHTAMH A3
YHHBEpCAJNBHHX A3HEOB, TARAX Rak PL /I, AIT0J-68 m CHMYIA-67. B
KAYecTBe BXOXHOr'O A3HKA UM MpOneccopa CHMBOJNBHHX mpeoldpa3oBaHm®
MOXHO BSATH ASHE PEDAN, RODONHEB 6I0 HEKOTODHMH MANNHHHME onepa-
OEAME H T.X.

JETEpeCHO OTMOTHATE, YTO JeJEHAe HA YRASAHHHE OPONECCOpH EMe-
eT He TONBKO METONHYECKoe 3HAYEHHe. Hampamep, B mpomeccope ynpas-—
JeHAA JNAHHHME H OPOrpAMMAMM IPESANOJNAraeTCA PeanmsoBaTh LpPEeBOBHI-
HYD CTPYKRTYDY OpOrpaMMH, CXONHYD C OmECaHHOR B padore [36] s KO-
Topas MO3BOJIAST OTPA3HTh MOCJIENOBATEABHO-NADALISNEHOE BHIOXHEHHE
omepaumit, xapakTepHoe IIA ONESPANMOHHHX CHCTEM. (OGOCOGNOHHOCTH IpO-
OEecCOpoB mospoageT GoJjieeé TOYHO X G0Jee SKOHOMHO pemaTh IAd HEX
BOIPOCH OTOCPAXSHHA 3JOMEHTOB A3HKA B MAMATH Opomeccopa, a TaKxe
OPEMEHATH PASAMYHHE METOXH MOBHMEHEA  SfipexrmBHOCTH , TaRHe KakR
MOTOYRHA MeTOn OCpaGOTKH KOMAHE, HCIONHSOBAHME KBINA H T.M.

Bomee Toro, cmcrema CTAHOBHTCA 6oxee TepmaMof K cMmeHe Pm3g-—
9YEeCKAX NPHHUANOB, Tak, HCCHSNOBAHMA, MPOBONEMHE B HACTOAmEe BpeMd
OKA3HBADT, YTO NPEMEHGHHEe ONTO-3JeKTPOHHHX NPHHUEIOB MOXET OKa—
3arecs B OynymeM BeciMa 3pPeRTHBHHM ILIH cO3JaHAH OPONECCOpa CHM—
BOJEHOR 0GpaGoTRH, Bompoc O BRJINMEHHH TAKOro mpaeccopa B CHOTEMy
B yCHOBEAX Hamelf apXATERTypH ABJMETCS JEND BONPOCOM Ipeolpa3oBaBERA
TexcroBolt mupopmammm m3 omHoEk Pasmzecroft fopmH B Ipyryv z olpar-
HO, [[pgyeM TaKMe MApa3dTHHE NPEOoOpasOBaHEA NOMXKHH CONPOBOXNATH
JIOBOXBHO eMKYD omepausn (THOA TPaHCJIALMH).

HakoHen, CAeIyeT OTMeTHTH, YTO (Jopma OpraHE3allAM TaKOBa, YTO
MOXHO BKJANMATH B padoTy HECKONBKO OIMHAKOBHX NPOLIECCOPOB C TeM,
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4TOCH YBeJWYETh MONHOCTH CHCTOMH 34 CYer mapajresHoft padoTH omHo-
THIHHX NPONECCOPOB — €CXE TOro morpefyeT cuenmpERa pemaeMux 3amad.

4. COMOCTABJEHWE ITPYHIMIIOB OPTAHW3ALMA
COBPEMEHHHX BHYMCIMTEINBHHX CHCTEM

4,1, CoenwajwsEpOBAHAHE MSIMHH ¥ _CHCTEMH

Bo Bropom pasimene MH DACCMOTDeNH B OONHMX 9eprax, KaK 3BOJD-
OHOHNPOBANHE OTHGXBHHE KOMIOHEHTH BHYHCJIHTENHHOR MamuEH. B pesyss—
rare 9Tol SBOAKINHE MOSBHJICS NMDOKHA COOKTDP BHIECHATEJNHHHX CHCTEM,
OpE COSTAHHE KOTOPHX OHJI CHeJaH pasHHE aKieHT Ha Té HJM HHHE OCO-
GeHHOCTH, JTO pasHOOOpasEe ABHJOCH OTPAXCHHEM DA3MMYHHX TOYEeK
SpeHEA HA HEOOXOJMMOCTH HSMEHEHHES TeX M WHHX KOMIIOHGHTOB CHCTEMH,
HA BAXHOCTH COBODHEHCTBOBAHHA TeX WM HHuX (yHrnull BHIHCJHATEJBLHOR
CHCTEMH .,

B KOHOTHOM CuUeTE KAX H3MOHEHWe KOMIOHEHTOB, TAK H COBeDIEeH—-
cTBOBAHNG (YHROEZ OPOXOIMIO MOX SHAKOM CTPEMASHEA K NOBHEEHHD
rommeKcHOR offeRTEBHOCTE BHYMCJMTEABHOM CHCTEMH HA BCeX STanax
BHIONHOHHS BHYMCJMTEJIBHOTO Hporecca.

Temeps MH KpaTEO OCTAHOBAMCA HA OCOGEHHOCTAX HEKOTODHX BH—
9YHECJMTEJBHHX CHCTEM, B KOTODHX HamfoJjee BHOYRJO, C Hameit ToIxm
3peHHd, OTPASHANCH HSMEHEHHT B CTDYKTYpPe KAk CHCTEMH B IIEJOM, Tax
H 6€ OTHACNBHHX KOMIIOHEHTOB,

4.1.1. CmenuaxwsHpoBaHHEe CYmepuamNHN

OmeH HS myreft pesSKOro MOBHEOHEA ITPOHSBONHTONBHOCTE BHYNCJM-
TEABHHX MAMAH 3aKADIAGTCH B CO3JAHNH CHCTOM, CHENHANHSHPOBAHHHX
HA peleHHe YSKOT'Oo Kjacca sanad, Jlag oTHX sanad BRAGXIDTCH Xocra-
TOYHO KPyUHHE ONepaIMA, TAKEe KAk ONepamdy HAJl BEKTODAMH HJM MaT-
pEnaMBE, ® A4 HEX mpenycarpeBaercd offiexTHBHAA anmapaTHad peasm-
sanEd, Cama CTPYKTypa TAREX MAMWH NEAASTCA XOpOmO NPACHOCOCIeHHOR
Iox 3amav¥ ONpEeieIeHHOTO KAACCA, CKAXeM, IPeNyCcMaTpaBaeTCs BO3-
MOXKHOCTH I'IYGOKOTO pacHApaJUICHNBAHEA aATOPETMA., 38 CYET 9TOr0 yIa-
eTcq  SHAYETEABHO (HA I-2 MOPANKA ) MOTAATH IPORSBOMETENBHOCTD.
HamGosjee SPKAME TPAMEDAMH TAKOTO MONXONA MOTYT CAYEATH STAR-I100
(40,43,47,53,66] , TLTAC-IV [28,29,37,48] , smamn [ 67,
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TIASC [68} . Tagrye CHCTEMH C ycmexoM HCHOJNB3YNTCA I pemeRus

pAna CreLNamrSAPOBAHHHX 3ajiad. OmHaKO BBRENY X SBHO# crneumaims3anmy
OHY TJIOXO MOAXONAT JJIA HOBHMERAS ITPOM3BOINATENBHOCTA CHCTSM OOMEIO
Ha3HayeHAd, NMOCKOJBKY IaJleKO He BO BCeX 3ala9aX MOXHO HCIOJH30BaTh
[penMymecTBa MX OPraHM3alWA M BHCOKYD CKOPOCTH BHIOJHEHAS cnenmpa-

yeckax omepaumft,

4.1.2. MamiHN mOX MPOGJEMHO-OPUEHTHDOBAHHHE S3HKH

JIpyro#f myTh cnennaimsanda C LEJb0 NOBHMEHWA TPOA3BONKTEJIE—
HOCTM C ONHOBDEMEHHHM NOBHEEHHEM YIXOGCTBA HMCIOJH3OBAHHA COCTOHT
B CO3JAHMA BHYACJUTEJHHHX Mal@H Ha 6a3e OJHOro K3 IPOCJEeMHO-ODH-
EeHTAPOBAHHHX ASHKOB, CHDla OTHOCATCS IONHTKH anmmapaTHoOR peasmsanmm
raxix A3uKoB, kak GOPTPAH [30] , aIraz-6o[7] , APL [27,44,62],
CHOBOI [I7.35.59] a T.0. Tako# momxox,BHOJHE ONpaBIAHHHA Kak
crnocol NOBHMEHHA 3fHEeRTHBHOCTH K IONHATHA YPOBHA BXONHOI'O SA3HRA
MalvH I HEKOTOpPOro KJacca 3a7ay, OYEBENHO He HOAXONAT B KAYeCT-
pe 0asH JUIA CO3JNAHEA YHABEpcabHOll cECTeMH. OTIHYHE 3TOr0 NyTH
OT MpEeIHAYWero HOCHT He IPAHIMOMANBHHA xaparTep. Ecim mpemumymmit
crnoco6 MOBHMEHHS NPOM3BOIMTEJHHOCTE OCHOBHBAJCH HA CIE[HAMA3AIHE
MamPHH Ha 3afiavyax OmpeleJeHHOro Kjacca, TO MOCHemHE# mmeeT B cBoelt
OCHOBE CHelMaJm3alfp Ha A3HKax, KOTOpHE B CBOD OYepelNb OTpaxanT
cnenapdKy HEROTOpOro RJacca 3ajiad.

4.1.3. CnenEamsSHpOBAHHHE CeTH

I pemeRMs cOeqEAJMSMPOBAHHHX 3a1a4Y NpefHA3HAYEHH H HEKOTO-
pHE CeTH BHYMCJMTENLHHX MamwH, KOTOpHe B IOCHENHee BpeMi HOJydapT
Bce GoJymmee pacopOCTpPaHEHHOEe pemeHme, JMalasSoH CIennaJm3npOBAHHHX
cerelf oueHr WMHPOK, KAK 1O MOMHOCTA — OT OYeHp CONBOAX, THNA
OCTOPUS [69], IO MANeHBKEX THOA DCS B KamepopHaiicKOM YHEBepCHTETE
[70] , rar u mo mpuMereRED - OT YmCTO HAYWHHX THHA CJIC SYEERNET
(71] mo mommepuecrmx Tuna AR U [72 Bo Tax xak mu cTpemmMcH
CO3JaTh YHHBEPCANBHYD GasSOBYD CACTEMY, TO CIELHaJ3ADOBAHHHE
BHYMCJMTEILHHE CETN, TAK Xe KAK BHYACJHTEJIBHHE MANAHH NOX HpoCJeM—
HO-ODHEHTHDOBAHHHE S3HKH B CHCTEMH HOX y3Rm#i Kiacc 3&1Aa4Y OocTapr-—
CAl HeCKOJBKO B CTOpOHe OT Hameil nieym. I'opa3mo Sosbnmait uHTEpeC npef-
CTABJAPT I HAC CHCTEMH OGWero la3HayeRdA. K OOCyXImeHAn pAra
TaKMX CHCTEM MH ceifuac H mepeiizem.
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4,2, Cucremu odmero HasHaueHms
4,2,1, Buumcsmressnas cucrema MU -5

Buepewe cicrewa omicasa B padore [45)] . llexs paspaGorkm
SARXDAANACH B OCECIeYOHHH BHCOKO# CKOPOCTH BHIOJHOHHA KAK CKOMITHIH-
POBaHHHX, TAK M PYYHHX OPOrpaMM Sa CYeT CONRXEHAS CTPYKTYPH MamHH-
HOT'O KOJZA N ASHKOB IPOrpaMMEPOBAHRA N NMPUCIMXEHAS CKOPOCTH paGOTH
NaMaTH K CROPOCTE paGoTH apajmer#decKoro ycrpofictsa. B kavyecTBe
THIOBHX SSHROB BHOpaHH AJT'OJM m $OPTPAH.

OmHEM B3 BAXHHX CBO#CTB, BHISAANUMX ANNAPATHYD peaim3ailEn
aToll CHCTeMH, ABMAETCA pAasBATAA CHCTOMA aupecauns (IO WMeHaMm H
K 9XeMeHTaM MAcCHBA), OTpaxapmas BOSMOXHOCTH COTJACOBAHHEA C al-
PeCHHM OKDyXSHEEM B COOTBOTCTBHE C COTJANEHHAAMH, KOTODHE HCIONb~
3yprcs B A3HKAX BHCOKOI'O YPOBHA: JORANM3AlMA, BJIOXSHHOCTD K T.X.,
ocofHe BOSMOXHOCTH, OCXerdammEe XOCTYN K OTHEJbHHM SJSMEHTaM Mac-
CHBa, BO3MOXHOCTH DAGOTH CO CTPYKTYDHSOBAHHHMA SJIEMOHTAMH.

Kpowe Toro, oueHr BAXHOMTOOH CTPYKTYPa CHCTOMH KOMAHN YIATH-—
BAjJA CTATHCTHYOCKHEe XADAKTEDECTHKH BHYHCJMTEJNbHHX NOTOKOB, a IMC-
OEIUNHEA BHIIONHEHHA KOMAHJ OHJXA BHOpaHa Tak, YTo IPE OOTOYHOR
#X o0padOoTRe® MEHEMNSKDOBA/MCH HOTEPH, BHSBAHHHE BOTBJICHHOM.

Joxman CamEepa HAa KOHTpecce IRIP 1974r. [61] OoBeJ HTOTH
SKCILAyaTalsM CHCTeMH. OHEM BechMa NOYYMTONLHH. CaMHep oTmevaer,
9T0 padoume mporpammi SSHKOB ANT'OX-60 # OOPTPAH, ORasSHBaOTCA
BecEMa SPPORTHBHHME, OZHAKO KOMIEAALAS ITPOASBOMMTCA MeHee Sfpex-
THBHO, & IAM ONECAHEA ONEPANHORHHX CHCTEM ODEHATAR CHCTOMA KOMAHN
® BOBCE MAJIO MPHT'ONHA.

Ilpenxaraerca paspadoraTih E NONKMDNHTE K CHCTEME CIOIEAIASH-
POBARHHEe NPONECCOPH N PeANHSANNE TPAHCAANMN K OITe panMOHHON
cucremy. PaKTNYECKN HPERAATaeTCHA NPOXBAHYTHCA B CTODOHY BHUMC.M-
TEXBHOR CHCTOMH, NMpPEJNOXORHOJ HaM#, C TeM Xe HAaGOpoM mponeccopoB
(3amMeTHEM, 9TO OHM BBENGHH B DacoMOrpeHme eme B I97Ir. [12] )}, 3a
ECRINGEOHEeM Oponeccopa padoTH CO CHPABOYHHMA CHCTOMAME: KOTODHM
NpeIIOXATaeTCA, BENEMO, DOANNSOBHBATH JHOO KAK YACTh OCHOBHO Ma-
OUAH, JHOO KAK YaCTh OpPONECCOPA, KOTODHR BHINOMHAST QHKINN
onepanuoHHO# cHcremHu. OrMeTEM, 9TO B NOKAajie CaMHepa yKaSHBAeTCA
OIMH H3 HONOCTATKOB CHCTOMH, COCTOAme# H3 ChHeNMaJM3EPOBAHHHX ITPO-
ueccopoB, Md o6CymmM ero B KOHUE 9Toit rxaBd (cMm. 4.2.5).
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4,2,2 B5700/B6700

Md BHOpDaNH OTH MAMAHH H3~-3a TOro, 4TO OHX ABMANTCA HARCOZEE
pAMAIHHME E DA3BETHMH CHCTOMAMH, KOTODHE OTpaxanT crpemieHHe dap-
MH COSHATH ammapaTHyD HOINEpPXKY IJIH AArONONONOCHHX S3HKOB, dHpMa
pemEIAch HA OY6HB CMeMHlt mar, HavaB OXHOR M8 MepBHX DPEmATENEHOS
BHeJ[peHNe aINApaTHHX DENEeHHR B apXdATeKTYDY.

Bo MHOIHX MeCTax ammapaTHHe CXeMH CIEeIyDr MADOKO H3BECTHOHR
peamasanke AITOI'a-60, omicammot B [21], Apxarerrypa raxmx cacrem
7 #X pa3BETEE ABIAGTCA [EA HAC Ype3BHYallHO MHTEPeCHHM.

[ToxpoGHOe OmMACAHME pacCMATPABAGMHX CHCTEM M MHOI'OYHCJIEHHHE
CCHJIKE H& COOTBeTCTBYNUyD JHTEpaTypy MOXHO HalTé B KHHATE [51] .
JIOCTORHCTBA HX XOpDOWNO OTDAXGHH aBTODOM, KOTOpHER He CKDHBaeT, 4To
ABIAETCA KX SPHM IPHBEDPXCHIIEM,

BuGpaHHHE aBTOpDAME CHCTOMH METOJ peaNM3aldd NORHATHAA YDPOBHA
BXONHOTO A3HKA ODHBEJ K CJeJynmeMy NApaJioKCy: AINNADATHAA peaiA3a-
HAA SASHRA, ODHEHTHDOBAHHOI'O HA ONHCAHM® DemeHAS YECHSHHHX 3aJad,
He Jaja NPeEMymecTBa B CKODOCTH BHYHCJGHH:, 6oJee TOro, B HEKOTO~
PHX BaXHHX CHyuasx (a MMEHHO OpE padoTe C MACCHBAME) HOJy4YaeTcs
CymeCTBEHHHE NMPOATpHE MO CPABHEHHD C MANWHAME TPANEIMAOHHONA apXé-—
TEKTypH. [0 HamemMy MHEHED, 9TO CBASAHO C TEeM, YTO YPOBEHbH CUETHHX
KOMAHJ OCTAjiCA NDeXHEM, & B OTHOMGHEE DAGOTH C MACCHBAME Jaxe
ASMEeJIBIRICH .

M3AmHEAs cxema ampecan#d, KOTOpas XOpOmo X 3KOHOMHO pemaer
3a]]a94 CONPAXEHAS C ANPeCHHM OKpPyXeHHeM B npejexax padoTH ¢ 00%~
eKTaMl aJTOoJIONOROCHHX SA3HKOB, TEpHgeT CBOD CTpOHOCTH, a TJaBHOE
sfpeRTHBEOCTH, OpE OTOCPAXEHHE XPYTAX 3HKOB, Hampmmep, @OPTPAHa.
ABTOpD ynomsHyTo#f BHmEe KHATH OTMEYaeT, Hampamep, TDPYIHOCTH,
CBA3aHHHEe C peaymsanueil omeparopoB ®OPTPAHa: EQUIVALENCE H

COMMON . OToT JarT ABJMETCA NPESHAKOM IOpPEBHNEHHS pasyMHOA rpa-
HAOH MRy anmmapaTHHM H NpOrpaMMHuM odopynoBammeM. $OPTPAH macroxs
KO NONyJAApeH B BHYHCJMTEJLHOM MADE, UTO 34CAYXHBAET THATEJIBHOI'O
yueTa, HECMOTDA HA CHOPHOCTH HEKOTOPHX KOHCTDYKOWH.

OrmMeTEM TAREe, YTO COBODIEHCTBOBAHAS omepanuili HeapupmeTHdec-
KOro miaHa OpOBOXMAOCH QADMOR TDANMIMOHHHM OOCTENEHHHM METONOM
E B 9TOM OTHOWGHWH TaKHe ONEepanAd BNTJMLAT WHOTJA KAK 3allIaTRA,

4 0 YPOBHD CAOXKHOCTH HE OPEBOCXONAT TeX, KOTODHE NDHHATH B Tpaja-
OAOHHHX MammHAX. B pesysbraTe BCS CHCTEMA KOMAHN B LEJOM BHI'IANAT
HeomHOpORRO#A B TAEENOBECHOH, YTO OGA3ATEJNBHO NOJXHO OPHBOJATH K



HEHYXHOMY YCHOXHOHHD ANUADATYDH K YXYIMOHHD TOXHNYECKAX OapaAMeTDOB.

4.2,3. Bummcaurexsaas mammna GE —645

SaxTHIeCKE pACCMOTPOHHE 970} MAmMMHH BHSBAHO TOM, 9TO OHA
gBxsfeTcd ammapaTHOR JacThD CHCTOMH Marrmrc., (OmEcamme aTof CHACTEMH
JAHO B KHETI® [52] . Tam xe mseercs Gorarad Oxdumorpadas. lexs
paspaCoTRE COCTOSXA B CO3NAHEN BHYNCIETONBHOR CHCTOMH C MyIbTHE—
IocTynoM (ROMNSKTHBHOTO NOXH30BAHEA) JNAT BOSMOXHOCTH CHCTEMATH-
gecKof padorH Ha Hef CoxemOro KOXMYecTBa moJapsoBaretelf, Ima aToro
oco60e BHEMAHNe OHXIO OGpameHO HA yAOOCTBO OpramAsanmu Ha Heit
HARPOPMANMORHNY CHCTOM: MAMNHA XAPAKTEpHSyeTCs OrpoMHOH BEDTYaTh~
HOR DaMgTED, CPeACTBAME ABTOMATHY6CKOr'O IMHAMEYECKOro 00%6I@HeHHI
IPOTPAMMHHX MOAyZXefl, CHenEANHHHME CpeJiCTBaME LII paGOoTH C MHPOp-
MANMOHEHME MACCHBAME (SaBelieHNE, AOCTYN, MHOTOYPOBHeBad 3aumra),
OCOCHMH CPSHCTBAME, YOPOIADNMME COSJAHN® ONEPANAOHHHX CHCTEM X
TONCHCTEOM X T.X.

C mameft TOYRE 3peHHS, CepLeSHOR KDHTHKH 5TA MAMKHA 3aCIyXHA—
BAET JENP 38 HEOCTATOYHOS BHEMAHME K afuapaTHO# MONmepxke ASHKO-
BHX CpeACTB (mpomeccop CHMBOJIBHOR OGDAGOTKE), KOTOpDHE IJIA TAKHX
CHCTEM JOJXHH HMETH NepBOCTENeHHOe SHAYEeHHe., Benp 8ra cucrema
MHCIEZACH Oasolf nid SECIEOPAMEHTOB HAJ MONSMAME CJOXKHHWX CHCTEM
H IONCECTEM,

Kpose TOro, saMerHo, YTO aBTODH HEJOOHECHABANA BO3MOXHOCTH
HOCTEXOHEA OHCTpomeHCTBEY S& CYET YCHOXHEHHs ammapaTypH, XOTsS
CMeJIO MOXbSOBAIMCH €D IPE COSJAHKE YHOGCTE JIA paspaGOTRHE OpO-
I'PAMMHOT'O OC8CHEYeHHS .

4.2.4, NomitkE BHOODA AIMAPATHO peammsyeMol dasu
YHEBEPCAIEHOR CHCTEMH

4.2.4.1. Ma@uEH DOX YHWBEDCANEHHE H3HKE BHCOKOTO YPOBHA.

MoxHO moCTABMTEH CXeNyDmER BOIDOC: HE CJEAyeT XE BSATH 38
OCHOBY ONFMH N3 YHHBEDCAXBHHX SSHKOB BHCOKOIr'0O ypOBHA THma ILI/I
[ 25,41] , AITOR-68 [6] B CHMY IA-67 [9] H CHeXATH NMOJ HETO amma—
parypy. TamoR myrs oGCYxmaicd, Hampwep, 3[1.49] . Ham xaxercs,
9T0 HATE DO HEMY He CNOAyeT. Bo-Nepmux, HAXNYEE TPeX NOBOXBHO pas—
ENX OPeTSHNGHTOB T'OBOPET O TOM, JTO aPIyMeHTH B MONB3Y KAKLOTO
U3 HEX He BCErJa NOCTATOYHO YOOIMTeNBHH., BO-BTODHX, M3AUHAA SaKOH-
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qeHHOCTH B riodaxtdad OCHHOCTH IBYX HOCJBIHEX S3HKOB o0emaeT IO-
repp pPEEKTUBHOCTE B peaNM3alHH, CBASAHHYD C HANHYMEM DEMIRO HC-~
HOJMH3YEMHX KOMIOHEHT, a IepBHE CJMMKOM OYEBHIHO BHPAEAeT KOHIEI-~
qEE OnepannoHHOR CHCTeMH X CTPYKRTYpH mammH 360 m 370 cepmz fmpuu
TBM. Tlepepadorka ero, mpexmpEEATas ECMA (EBpomefickad accomgamus
IpORSBOJMTE e BEYHCINTONBHHX MOmNE) @ ARSI  (Ameparancraft Hamy-
OHAJBHHEA RHCTHTYT CTAHIADPTOB), SATATHBAETCH : H3NAaHA yxe 11 BepcHd
(peppars 1974r.). B-rpeTsEx (E 3T0 camoe T'IABHOE): HOXb3oBaTeJeH,
TO-BHJEMOMY, CONBEE YCTpPaHBANT IPOGAEMHO~OPHEHTHDOBEHHHE SSHEH,
KOTODHe H HCIOABSYDTCH C yCOeXoM LIA pemeHHs 3ajiad.

Ha Ham BSraaxy, GOJhEOe NPAKTHYECKOe SHAYEHHe mpaosperamr
CHCTEMH, ofecHeuMBANMMEe HAKOIIOHEe 3HAHAR B BENe CAHKOB JNAHHHX,
JADOAX BO3MOXHOCTH YCJOXHATH A3HKOBHE KOHCTDYRIME B KOHKDETHHX
o6xacTaX (PaKyrETATHBHHE SHAHHA) OPE HOMOEM XKOBONBHO HPOCTHX Ca-
30BHX omepammif,

C 8Tolf TOYRE SpeHHs, BO3IMOEHO, (GoJjiee OHpABIAHA peaiA3allEd
HeKOTOpOro 0asoBOro ASHRa He CTOXH BHCOKOr'O YDOBHA, oCecredvaBan-
mero YIOMAHYTHEe BO3MOXKHOCTH. IIpmMepoM MONOCHOR peammsanMd MOXeT
CIYXUTH BHUYKCJMTENbHAd MmamwHa BL M.

4.2.4.2. BawcinrensHas MamweEa B LM.

Hxeoxorna sToR MamwHN HamGONee BHOYEXO H3JORSHA B padore [57].
MeTomi peammsanmme DPORXANCTDHPOBAHH B KHET® [I] . [osBoxmM cede
OPHBECTE HECRONEKO IHTAT HS padorH [57] . [lepBag OTHOCHTCH K M-
TOXy BHGOpA JNEMEHTOB, KOTODHE HEXECOOODASHO Deamm30BATH amapaT-
HO. HyxHO 0CpaTETECA K SJEMEHTADHHM DOHATHAM MATOMATHRE, TTOOH
OMPeNIeATH, HONXONAT MM NAHHAA KOHCTDYRIAS JIY BRADICHHS B MOCTO=
AHHYD XOTHKY CHCTEMH, X BRINYATEH €8 C yIOTOM CYMECTEYDHEX ASHEOB
"BHCOKOT'0 YPOBHA", Xaxju HS KOTODHX OTpaxaeT, Tak WA HAHAYE,
9ePTH BSAMMOCBASH C MANMHAME HAE NPOTAXOHHM NBANATE JBT. Bropasg
ORTaTa yRASHBA6T I'IABHOT'O OPETOHNGHTA HA aNIAapaTrHOe DemeHHs.
"OcHOBHaA #jesA, MONOXSHHAS B OCHOBY MANMHN ¢ HasoBHM ASHEoM (BL M),
COCTONT B TOM, TITO C CaAMOro Hadama OTOpacHBAaeTCA CHCTEMA PHRCEDO-
BAHHHX CCHAOK ® 3aMEHSOTCS HA CHCTOMY CCHAOK, OCHOBAHHYD HA HMEHAX,
QHANOrAYHYy® TOoll, XorOopad TaK NOATO CAYXHT 4eJoBedYecTBy. Hamdoree
CYmeCTBEHHEM CBOACTBOM "HMEHK" SBAGETCHA TO, YTO OHO He H3MEHSeTCA,
€CJH 9JEeMeHT NepefBEraeTcA C ONHO} NMOSHIEM HA APYTYD BHYTDH Oa-
mara", Jlamee "...HEO0XOQEMO, ITOCH CTDYKTYypa HEQODMAIME SBHO OTpaxa-
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JACh B MamEHe". B HAcTOAmee BpeMA HAKOIUIEH HEKOTODHH -ONNT padoTH
Ha MamwHe C GA30BHM ASHKOM (CHMBOJMYECKMt A3HK, ABJIADMAACA ASHKOM
AporpaMMapoBandas Ha BL M), KOTOpHIf aBTOpPH pacHeHHBADT BECEHMA IO-
JOXHTEJNEHO C TOYRH 3DEHHS BEJMUYAHH J.

My TONHOCTBED COTJIACHH C NONXOJOM aBTOPOB K &PXHTEKType BHUAC-
JUTEJbHHX MAmMAH, OTPAXCHHOM B IPHBENEHHHX UATATAX, ONHAKO CUMTaeM,
9TO OHE CHEJAJM JMmb HeCOJBNOA mAr mo myTH, HAMEYeHHOM HepBO# A3
OpUBeJIeHHHX LOATAT, BHOpaB JOBOJBHO HU3KHAA ypOBEeHbp 6a30BOTO A3HRA.
MpennoxeHAH# HAMA METOX MOSBOJMET ONpEIEeNMTh CPA3y pasyMHHH IpemeJ
ASHKOBOH{ I'paHENH MEXJy anmapaTHHM H NMPOIPAMMHHM OGOpDYROBAaHHEM, & He
OPOXBATATHCA K HeMy HEOOJNHIEMM MATAMH,

4.2.4.3. BuumcjMTeJEHAR MamEHa SYMBOL
Jpyras OONHTRA CO3NAHAA aNNMApATHO peaym3yemoit A3HKOBOR Ga3H
YJHEBOpCANBLHOR CHCTeMH OTDaxeHa B BHOOpe BXOJHOTO A3HRA JUIA MAMEHH
SYMBOL, . B KagecTBe TAKOr'O BXOIHOI'O A3HKA B3AT OPATHHAJIBHMI
ASHK NOBOJBEHO BHCOKOr'O YPOBHA [31] , paspalorTaHHHil HA OCHOBE
AIT'ONla, ®OPTPAHa, IUI/I, NECOa m SMIEPa ¢ yuerom ero mociexymmeit
ammapaTtHof peasmsalE@, JTOT HockeJHEZ farT mo3BoJdeT H36eXATh MHO-
rax HespperTHBROCTEff, 0GA3aTENPHO BO3HEKADIMX NpE ammapaTHo#f pea-
XESAIAA ASHKOB, DA CO3JAHMA KOTOPHX BOSMOXHOCTH IOcjenybueit pea-
XM3aIUE He YYMTHBAJach., Hafio OTMETHTH, 9TO BOOGHE MammHA SYMBOL
OTIEYAeTCA OT NPYI'HX BHYACJMTEJEHHX MAMHH HEOOHYa#iHO I'JyGOKMM
PHeIPEHHESM ANNAPATHHX pememumi [ 55] . B padGore [54] Taxk gopmysm-
pyeTcs sajada 9Tof CHCTEMH:
"(OCHOBHAA HEeJb HCCASNOBATEABCKOrO MPOEKTa SYMBOL  3aKJpya-
JBCh B TOM, YTOGH IDOAGMOHCTDHPOBATH MyTEeM CO3NAHHA IOJHOKDOBHOIL
padorapmeft CHCTEMH, YTO YRHBEDCANHHHA, HpOHeXypH:it, BeckMa BHCOKO-
I'0 YpOBHA A3HK, OTpaxapmuil COBpEMEHHOE COCTOAHHE NeJ B pOrpaMMa-
POBAHEHE, & TaKxe OCONHNAS YACTh ONSPANHOHHOR CHCTEMH, NOmycKapmei
pa3’fieFeHNe BDOMOHM, MOXST OHTH DeaM30BaHA aImAapaTHO C CYMECTBeH-
HHM yBeJMYEeHHeM CKODOCTH BHUYHCJOHENA". ChAeaynmEe dYepTH, MOJYIHBIIIE
anmapaTHOe BOIIOMSHHE, NOXYEPRABAET ABTOP pAGOTH:
JlHaMErIeckoe pacopelieoHEe NAMATH,
IMHAMHYECROe BOCCTAHOBMCHHE NAMATH,
JMHAMAYECKE WMepeMeHHasA IJHMHA MOJd,
INHAMAYECKE IOPEeMeHHHEe CTPYKTYDH,
aBTOMATHYECKOE YUpaBASHHAE BEDPTYAABHO! NAMATHD,
aBTOMATNYOCK06 UPeodpascBaHde THIOB,
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aBTOMATHYECKOe YUpaBJEHEE DA3NeJSHHEeM BPeMeHH,

HEeNOCDeJICTBEHHAA CHMBOJBHAA AJpecamHsd,

apafMeTHIeckEe ge#icTBHA C yOpaBASHHAEM TOYHOCTEHD,

HOIOCPENCTBeRHAS KOMIMAANAA IPOIpaMM,

padoTa C CHMBONLHHMH ITOJIAMM,

HENOCPeNCTBeRHOe DEeIAKTEDOBAHHE TEKCTa.

HecMoTps HA Takoe rAyCOKOe BHENpPEHHE ANNAPATHHX DemeHHR,
cECTEMA IOBeJileHa, B HepBOM Bap#aHTe, IO padorapmeft yCTAHOBRH.
Yxe OmMACAH HEKOTODHE ONNT paGoTH C Heit, HAROIIGHHHA B YHABODCH-
rere mrara Aftoma [63] . JIHTEpecHoO, 4YTO IUIA CHACTEMH XapaKTEepHA
MHOT'ONPOLECCODEas CTPYKTypa. ONHAKO 3TH OPONECCOPH He HOCAT CaMo-
CTOSTONBHOrO T'DaHHYHO-A3HKOBOI'O XapaKTepa, KAk B IpenxaraeMol
HaMB CXeMe, & SRIADrCA HONCOCHHME OJIORAME mpailecca o6paGorTRE
3aJaYf HA BXONHOM S3HKEe B DexmMe DA3jeJIeHAd BPEMEHA: OT BBOJA
3aJlaT¢ C TEePMEHANA NO 6€ DemeHAd. B CBA3K C 3TAM OHH HOCAT CJHM-
ROM OT'paHWdYeHHHE xapakTep E yrpaumBanT 30PeKTHBHOCTE B CaMHX
BaxHHX cJaydJasx. Hampamep, OJiOK cHMMBOJBHOZ OCpACOTRE HpenCTABJCH
JEmp OCHYHHME JAS TDANEIAOHHHX MANKH ONEpPalWAMA CO CTDOKAMH,
opaBia, PaAcEEDOHH omepanHd peIAKTEpOBaHAdA, ApmimerEgecKEd GJIOK
cBA3aH ¢ He9pfeKRTHBHEM IO NAMATH OpeACTABJeHAEM MPOrpaMME, oG4a3a-
TexAsHOR cmEcKOBOZ CTpyRTypofl omepaHmoB, KOTOpAf ORA3HBAGTCA 9aCTO
HeafpexraBHOR mpE padoTe C THNOBHME CTAHJAPTHHMA MaccHBaMmm, Kpo-
Me TOro, apmiMeTHEYecEAe Omepalid BHIOJHADNTPCA DO HOCAEeXOBATEABHOR
cxeme, 9TO HE MOXET HE NPABECTE K IOTepe CKOPOCTH. TOXBKO IPH
padore CO CIOXKHHME IMHAMHYECKE MEHADUMMACH CTPYKTYPAME B NAHHHMA
¢ MajoR TOYHOCTHD, TAKAA CTPATErAA MOXET NPEBECTH K BHATDHHY B
OpOA3BOIATEIEHOCTE., ONHAKO TaxOf CTHIL BHYACIHGHHR He XapaKTepeR
A TPEMEHEHHA BHCOKOMPOXSBONHTENEHHX BHYACIATEXBHHX MAMAH .,

Mamo BHpaxeHa B ammapaTHOX 4JacTR SYMBOL BO3MOXHOCTH Opra-
HASAOW® BHEMHAX MACCHBOB-PafnoB, MX HICHTHPHKAUWH, SAWATH K T.O.

CaemyeT ONHARO OTMETHATH, YTO 3Ta cACTEeMa CANECTANE HILINCTDA-
Pyer orpoMEHe BOSMOXHOCTH aNNapaTHHX peleHE# B paMrRax mporeccopa
YHEBEPOANBHOr'0 HA3HAYOHHA.

4.2.5. Cern o6mero HasHAYeHAA

B 3arRJpYEHHE OCTAHOBEMCA eme HAa OJNHOM, C Hamel TOYRE 3peHdd,
ODEHIKOAAIBHOM BONpOCE, 2 WMEHHO: HEJh3d JH PemATh HOCTABJIGHHYD
Hamn mpoGJeMy C MOMOMBD CEeTH CHENAAMSEPOBAHHHX MAMAH, SABAADHEHR-~
CAd B meJOM YHEBepcanbHOlf cacTemo” Toria BO3HAWKaeT CJeJynmmk
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BOHPOC: KAROBA NOAKHA OHTH CHOMEANM3ANNA OCHEIHHAEMHX B TaKyD
ceTh MamuH? OrBeT HA 9TH BONDOCH MOXeT OHTH TAKOB: Ja, COSJAHAEE
ceTH 3 (yHRUMOHANBHO-CIHOMEANHSEDOBAHHHX MAmegH (rie JyHRUROHANE~
Haf cHenMaldsamid DOHEMASTCS B CMHCJXE ONECAHHOR B mpeXHaymeff ria-
Be "o0meoCpasopareNsHOR ENRONH") ABASETCA B HAGAHOM CMHCJE MOZXO-
HOM, SKBHBANCHTHHM NPeREATASMOMY Bame, [Ipm oroM HamGosee CYMOCTBEOH—-
HHM MOMGHTOM SBXAETOS EMOHHO JYHRUNOHANBHAA CHENEANHSANHEA OTHEXb-
HHX MaflfH, & He CHocol EX O0TeIMHeRHA. MH mpepmaraeM OGLeRHHATH
HeCKONBXO (8 HMeHHO, HATH) (YHKIMOHANBHO CHENEANM3APOBAHHHX TDO~
IeCCOpOB B paMEAX OXHOR MAMNEH, YYHTHBAR HEOOXOIHMOCTH ofecnede—
HEA 8ffexTHBHOR CBASH MOXLy HEME, BMOCTO COSJAHAS CETH ABTOHOMHHX
GyHKOEORANEHO~CHENANMSEPOBARHNX MANNH, CYHTAd, ITO UPE GONHmOR
HHTEHCHBHOCTE OOMOHOB MOXXY OTAGNBHHME 4YACTAMA CHCTOMH, HEH3GOR~
goft mpE PyRKUMOHANBHOR CHONNAINSANNE, KOTNA JUIA POMEHKA GONBIRH~
crBa sazav Tpedyercs NPHUBABYGHNS BCEX JacTef CHCTEMH, HEMaJIOBAXHYD
poxb GyHeT HrpaTh MPOCTPAHCTBEHHAA GIMSOCTh HJM DASOOCMOHHOCTH ITHX
gacrelt.

Yro racaercs cerell X8 MPOCIEMHO-CIGNAAMMSHPOBAHHHX MANHH HOX
OTHeXEHHEe NPOGABMHO-ODNORTEDOBAHHHE ASHEE NMPOrpAMMEDOBaHMA, TO JUIA
cosnamMg. 3 HEX nefloramrexsHO yHEBepcaxnbHoR sdppexrTEBEO padoranmeft
CeTH, HeoOXOMHMO OHXO OH BBOIETH B CeTh HOBHE MANWHH BCAKHE pas
IpE DOSBAGEEH NPAHONIEANBHO HOBHX IPOCNSM, DOMEGHH® KOTOPHX C IO-
MOmBD CTAPOTO Hadopa ASHKOB CROpee BCEr'o OKRZANoch OH He SfperTHB-
HHM, 8 B pAfie CAYYASB H He BOSMOXHHM., Takad ceTs nomxHA OHEA OH
paspacTaTiCi ¢ HeNSCAXHEM NP 9TOM YCIOXHEHHEM OOmeI'0 YUDABEORHS .
3TOT NONXON KAXeTCH HAM He ONpABJAHHHM.
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5. SAKIOYEHME

B naHAolf padore mpepIOESHA CXeMA BHYHCJHHTONHHOR MamsHH, IO
3BOJADIAR POSKO A COAJAHCHPOBAHO NONHATH YPOBEHb BXOJHOTO ASHKA,
npuOJM3AB €TO K ©CTeCTBEHHOMY. ONHOBDEMEHHO C IIOBHNIEHHEM YDOBHA
A3HKA MOTYT OHTH NOCTHPHYTH Cpasy TPH OCHOBHHE IieJH, KOTOpHE OKa-
3yBADTCHA NPOTHBODEYHBHMM NPA ITPOrDAMMHOM DEMEHHH:

I. HavecTBeHHO HOBH#t YDOBEHL YCTORYMBOCTH SASHKA.

2. CymecrBeHHOe noBHHEHHe 3PPeRTHUBHOCTH.

3. OTKpHTHE HOBHX DE3epBOB BHORDEHHA ANMAPATHHX pemeHust.
BujyieIoHM® YKA3aHHHX NATH OPOLECCOPOB ABJAAETCHA JIOTHYECcKH,
METOMMYECKH ¥ PA3MYECKH OCOCHOBAHHHM., OHM JOTHYECKHA HEOOXOIUMH KAk

6e3yCJIOBHHE KOMITOHOHTH BCAKO# CIOCOOGHO# K DPaSBHTED CHCTEMH olpa-
dorku wHpopmana®, OHE pasyMHH B METOAMYECKOM IJIAHE, TAK KAaK MO3BO-
JAOT LA KAXEOTO B OTJAGJBHOCTH mpomeccopa, HE3aBHCHMO OT IpYIHEX,
MOXHATH ASHKOBYD I'DAHANy KAK MOXHO BHe B mpejpesax odijeodpa3oBa-—
TEJBHHX 3HaHWt, Hakomel|, ompaBIaHO HX (E3KYeCKOe pasfeNeHue, Tak
RAK HE HCRIDYeHO, YTO UX MOXHO CyNeT peamM30BATH HA pa3MYHHX (u-
3MYECKMX OPHHIMNAX H 3JEMEHTax. KpoMe Toro, Kak yxe yKas3HBaJoCh,
Ha OTJEJBHHX Mpoueccopax MOXHO 6ojee pa3yMHO pemaTh BONPOCH ONTH-
ME3aIMA, HANOXHOCTH, AMATHOCTHARE B T.M.

KoHeuyHno, 3anaua CO3JAHHA BHYHCAMTEABHOM CHACTOMH HA ONHCAHHHX
MPYHUANAX BOBCE HE MpPOCTA H HE JMmMEHA HEROCTATKOB, TAK, HAIpPAMED:

1) 3amaya MPABAIBHONO BHOOpDA BXONHOT'O ASHKA KAXNOrO NPOLECCO-
pa ABnAeTca ypesBH4altHo TpyHXHOR B oTBercTBeHHOl. PasjeneHue Ha
IPOLleCCOpH eme GOJhme YCJORHAET 66,

2) Hen3dexno ompejieJeHHoe NyOmapoBaHume (ymwimit B Kaxjmom n3
IPOLECCOPOB .

3) Ilpr pemenum ompexeseHHHX cMeceff safiau, HEKOTOpHEe MNpOLecco-
PH MOTyT mpocrauBaTh H OHTH CQIIACTOM YCTQHOBKH.

4) ]lna BOBMOXHOCTH BHECEOHHA MEJKMX NOMEJIOK MNH yCOBEpPHNEeHCTBO-
BaHK#t mpapjeTcs, BEPOATHO, OCTABNATH "crapHe"” CpescTBAa B ONHOM HJH
HECKOJBRUX Mpoileccopax.

Bckpowrcst, KOHEYHO, ¥ NONOJHATENHHHE CJOXHOCTH. ORHAKO pe-
3YJNBTATH JOBOJNHHO MPOKONXATENBHOA padoTH (OKOJIO 3 XeT) B 3TOM
HamnpaBJleHUM SBJADTCS BeChMa OCHAJEXMBADIAMM .
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