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Al Epemeen, B.B. Tponnkuii

INPEACTABJEHUWUE BPEMEHHbBIX 1 ITPTYVTHHO-CJEJCTBEHHBIX
3ABUCVMMOCTEN B CUCTEMAX IIOJJEPHREM IIPMHATIA
PEIIEHNI1 PEAJIBHOI'O BPEMEHV CEMMOTUYECKOI'O TUIIA

PaccmarprBaoTcsa BOBMOKHOCTY IPUMEHEHUA BPEMEHHBIX U MPUYMHHO-
CJIE[ICTBEHHBIX OTHOILIEHUI B CUCTEMaX MOAAEPIKKU IPUHATUA PelIeHuit pe-
asnpHOro Bpemenu (CIIIIP PB) cemmoruueckoro tuna. OnmucbiBaeTcsa BO3MOK-
HOCTb JCIOJIb30BaHMUA A3bIKA [PEACTABJEHUA BPEMEHHBIX U IIPUUMHHO-
CJIEICTBEHHBIX 3aBUCUMOCTE}, pa3paboTaHHOTO Ha OCHOBE MHTEPBAJbHOI
BPEMEeHHO JoruMKK AJIIeHa, ¥ BOIPOCHI ero peasusanuu. Pabora BeIIoJHAET-
ca npu puHaHCcoBoi noagepsxke PDODPI (mpoext 99-01-00049).

BBEJAEHMNE

JI3BeCTHO, YTO CUCTEMBI IIOAJEP:KKM IPUHATHUA pPeLIeHU)I peasbHOro
Bpemenu (CIIIIP PB) mnpeacraBiArT coboii  CJIOMKHBIE IIPOrpPaMMHO-
anmapaTHble KOMILJIEKCHI, IIpeJHa3Ha4YeHHble MAJIA IIOMOIM JMIlaM, IIPMHM-
mapomuMm petrenuda (JIIIP) npu ynpaBiaeHMM CJIO0KHBIMM OOBEKTaMM M IIPO-
IleccaMy pas3JIMYHOM NPMPOJbI, KaK IIPAaBMUJO, B YCJIOBUAX KECTKUX BpPEMEH-
HbIX orpaHmueHwuit [1]. B [2-4] nmokasano, uro CIIIIP PB orHOCATCA K KJyaccy
MHTEIrPMPOBAHHBIX IUHAMMWYECKNX WHTEJJIEKTYaJbHBIX CHCTEM CeMMUOTHIYe-
CKOT'O TUIIA, COYETAIOIIMX TOYHbIe MaTeMaTH4ecKye MEeTOAbl M MOZEeJV IIOVCKA
pelleHNs ¢ HeTOYHBIMM, DBPUCTUYUECKNUMI METOLAMM ¥ MOJeJAMM, 0a3upyio-
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IIMMNMCs Ha OSKCIEPTHBIX 3HaHUAX, MOAEJIAX YeJIOBEYEeCKUX paccymz{eHMﬁ,
HEeKJIaCCMYEeCKUX JIOTMKaX M HaKOIIJIEHHOM OIIbITE.

CIIITP PB CEMUNOTNYECROTI'O TUIIA ®OPMAJIBHO MO RHO
OIIPEAEJUTDH HABOPOM

SS=<M, R M), F (M), F (SS) >,

rme M = {M,,.., M,} - MHOKeCTBO POPMAJIbHBIX WJM CEMUOTUYECKNUX (JIOTUKO-
JVHTBUCTUYECKNX) MOJeJsiell, pealu3yIIIUX pal3JMuHble MHTeJJIEeKTyaJbHble
dpyHKUIUM (IIOMCK pelleHKs, IPOrHO3MPOBAaHME IIOCJENCTBUII IIPUHMUMAaEMbIX
pelleHnil u pas3BUTUA OPOOJEMHOI cucTyauuy, obdpasHOe MOJeJUpOBaHUE,
OlleHKa pe3yJbTaTOB U T.1.);

R(M) - dpyuriusa soibopa HeoOXOAMMOI MOZEJIM MM COBOKYIIHOCTY MO-
neJiell B TeKyllell CUTyaluu;

F(M) = {F (M)),.., F (M,)}- MmHO%ecTBO QPYHKIUI MOAUMDUKALINNA MOJE-
Jaeit M;,..., M, ¢ ydueToM BpeMeHHBIX OTpaHUYEHUI];

F(SS) - ¢pyuruma moauuramy cucTeMbl SS B II€JIOM, T.e. ee 0aB30BBIX
anementoB M, R(M), F(M) Bo3moskHo camoii F(SS).

Ilonck pemenusa B paMKax KOHKPeTHON Mogzesau M, mopnepskuBaeTcs
IIpaBMUJaMy MOHOTOHHOI'O MJIM, eCcJM HeoOXOOMMO, HEMOHOTOHHOIO ¥ He4eTKOro
BeIBOZa. Ilepexon ¢ onHOV MOIesay Ha IPYTYIO COIPOBOMKIAETCH, KaK IIpaBU-
J0, HapyueHueM ('pa3pbIiBOM") MOHOTOHHOCTM. DTOT II€PEXO0J OCYIIEeCTBJAET-
CcA TIOCPEeLCTBOM peaKLUMM Ha COOTBETCTBYIOLIee COObITME (HAIIpUMepP, BBIXOJ
HEKOTOpOro IapaMeTpa 3a OOIyCTMMble T'PAHUIIBI) MJM IIOCPELCTBOM IIpUMe-
HEHMA HEeYeTKOTO IPOAYKIMOHHOTO IpaBmuiya turna A'* (A—-B), rme A' m A -
HeYeTKle MHOKECTBa, OMNCBIBAIONIME HNPOOJIEMHbIE CUTYALUM MU COCTOSHUA
yopaBJisgeMoro obbexkra (Mexxnay A m A' IOJIKHO OBITH ONpefesieHO HedYeTKOoe
OTHOLIIEHME CXOJCTBA), B - pe3ynbTupyollee HedeTKOEe MHOMKECTBO, * - OIle-
panmusa KOMIO3ULIVIN HEYEeTKUX MHOMKECTB.

KosnmyecTBO KOHTPONMPYEMBIX M HEKOHTPOJIMPYEMBIX IIAPaAMETPOB IJIA
CJIO}KHOTO O0'bEKTA TUIla dHeprobJsorka mamepsaercsa coTHAMU. [lonmydueHne aHa-
JUTUYECKOT0 BBIpaKeHUs (PYHKLMUM YIPaBJIEHUS UM TapaHTUS ee XOpOoIlen
IudpdepeHIVPYEeMOCTH IJIA BO3MOYKHOCTM IIPUMEHEHUS KJIACCUUYECKUX MeTo-
OB TEOpUM YCTOMYMBOCTM M TEOPUM aTTPAKTOPOB UPE3BBIYAMHO CJIOMKHO U
OOBIYHO IMPAaKTUYECKNM HEOCyllecTBUMO. BoJsiee Toro, AJs NPOTHOBUPOBAHUA
pasBuTUA cuTyauuy (Ipoiecca) IpyM yCJIOBUAX HeJeTepMUHNU3Ma ¥ HEIIOJIHO-
Thl IIOCTYIIaloIIe nHpopManuy (HanpuMep, 10 NIPUYMHE HEUCIPABHOCTU WUJIN
OTKa3a HEeKOTOPbIX JaT4YMKOB) M3BECTHAd MapKOBCKas MOJeJb OIMCAHUA
mmpoliecca JOJKHa ObITh 3aMeHeHa Ha 0oJiee CIOMKHYI HEMAaPKOBCKYIO MOZEJb
C BpeMeHHbIMM IlapaMeTpamy Tuna [4,5]

s(t +t ") = £ (s(t),s(t-t"),..,s(t-nt"),u(t),u(t-t"),..,
u(t-mt'),v(t),v(t-t'),..,v(t-kt")),

rge s(t) - cocTossHNME B MOMEHT BpeMeHN t,

s(t + t ') - cocroaHMe yepes 3aZaHHBI BpeMEHHON MHTepBaJI t';
u(t) - n3mepsaeMble ¥ yIpaBJjseMble IapaMeTphI;
v(t) - m3MepsAeMble WM Heu3MepseMble HeylpaBJseMble IIapaMeTphl,

obpasymomue (OH UM BHEILIHEe OKpYysKeHMe (cpely) 00beKTa;
f - pyrrMA ynpaBieHUs;
n, m, k - HEKOTOpHEIE lieJible YKCJIa.
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OcuoBHolt 3apmaueit CIIIIP PB pgua ynpaBileHMA CJIOMKHBIMM OOBEKTaMU
M IIpolleccaMyl TUIIA 3HEProodbeKTOB ABJsgeTca nomomts JIIIP nna ynepsxa-
HIUA 00BbEeKTa B HOPMAaJIbHOM (LITATHOM) peKMMe (PYHKUMOHMpPOBaHMA. yia
9TOr0 Heo0XOAMMO peasyu30BaTh (PYHKLUUM, OIpesessgeMble COBPEMEHHBIMMU
MeToZaMly YIpaBJEeHMA B AHOMAJBHBIX ¥ KPUTUYECKUX CUTyauuax u 0Oasu-
pyouniuecs Ha MOJeJAX M MeToLaX Teopuy aTTpPakTopoB [6-8], Teopum yc-
TOMYMBOCTY pelIeHuit B 3ajadax BbIOopa [9], MeTomax reoMeTpu3anyu
yIpaBJIeHUA CJIOMKHBIMM CHCTEMaMM M MeToJaX KOTHMUTMBHOM rpacdukn[10,11],
MeTozax 00pabOTKM HeOoIpeZeseHHOCTM ¥ IIOMCKA peIIeHNs Ha OCHOBE He-
KJIACCMYECKUX JIOTMK [12] ¢ MCIONB30BaHMEM TEMIIOPAJBHBIX M IPUYMHHO-
CJIEZICTBEHHBIX (Kay3aJIbHBIX) 3aBUCHMOCTEIL.

BPEMEHHDLIE I IPUYMHHO-CJEJCTBEHHBIE OTHOIIEHNA B
CIIIIP PB

IIpencraBieHre BpeMEeHHBIX M INPUUYMHHO-CJIEJICTBEHHBIX (Kay3aJIbHBIX)
3aBUcuUMoOcTell B mMozenax M; um paccysxgeHMre (IIOMCK peIlleHMdA) Ha OCHOBE
sroit madopmaiuu B CIIIIP PB Tpebyer sA3blka, KOTOpBII MOr OBl oToOpa-
JKaThb MCTMHHOCTb U JIOXKHOCTb BBICKa3bIBaHUII B pPa3JIMYHble MOMEHTBHI Bpe-
MeHy. Takoil A3bIK JOJKEH OBITh XOPOIIO OIIpelesIeHHbIM M fACHBIM KaK JIJid
paspaborunkos CIIIIP PB, tak m gna JIIIP, T.e. uMeTh XOPOIIMII CUHTAKCUC
U CeMaHTHUKY.

B uCKycCTBEHHOM MHTEJJIEKTE CYIeCTBYeT MHOYKECTBO CIIOCODOB IIpen-
CTaBJIEHUS MeHAIoLIelca co BpeMeHeM MHQopmauuu (3HaHuit). B ocHoBHOM
IIPYMEHAIOTCA CIIOCo0B!, ba3mpyolyecsa Ha IpeACTaBJIeHN) MUpa B BUJE Ha-
0opa «MTHOBEHHBIX CHMMKOB» (CUTyallMili M CYLIHOCTEN) U HeliCTBUIL, IIepeBo-
OAIMX MUP M3 OJHON cUTyaluyu B Apyrylo. KiaccudyeckuMy npepacTaBUTeNA-
MM JaHHOTO IOAXOAA ABJAIOTCA pPas3jMYHble BapMaHTbl CUTYalMOHHOTO MC-
uncaenua nu STRIPS cucrem [13-18] IIpensosxkenHble MeTOonbl 00JIalal0T Cy-
IIIeCTBEHHBbIMI HeJOCTaTKaMM II0 IPeACTaBJEHMIO CJIOXKHBIX BPEMEHHBIX U
IPUYMHHO-CJIE/[CTBEHHBIX 3aBJMCUMOCTEl MEKAY COOBITMAMM, AEVCTBUAMU MU
cBojicTBaM). BBI3bIBaeT 3aTpyLHEHMe IIpeJCTaBJIeHMe COOBITMI, MMEIOIINX
LJIMNTEeNbHOCTh BO BpPEMEeHM; COOBITMII CO CJIOKHOJ BHYTPEHHEl CTPYKTYPOIi,
KOTOpble MOTYT pacCILIeIlIATbCA Ha OoJiee IIPOCTBIE; COOBITMI, CJIOMKHBIM 00pa-
30M B3aMMOJEJMCTBYOIIUX MeXAy cob0il ¢ II0ABJIEHMEM CHHEPTeTUYEeCKUX
2 deKToB; a TaKyKe BHEIIHUX coObITuit. Vicrnosb3oBaHMe NaHHOTO IIOAXOMA B
uyncToM Buze B mogenax M, pia CIIIIP PB moskeT nmpuBecT K OrpaHUYEHUIO
Kpyra IIpeJCTaBMMbIX BPEMEHHBIX M NPUUYMHHO-CJIECTBEHHBIX 3aBUCUMOCTEN
IIpeIMeTHO} 00JacTi.

ITosTomy uesecoobpasso npu KouctpyupoBauuu CIIIIP PB wucnosbso-
BaTb 0Ooxxon, 0asmMpylommiicad Ha IIPEACTABJIEHMM BpPEMEHM ¥ IIPUYMHHO-
CJIeJICTBEHHBIX (Kay3aJbHBIX) OTHOIIEHM)I Ha OCHOBE Pa3JIMYHBIX BPEMEeHHBIX
JorMK. Jlormky objazaioT GoJbIIeli BBIPA3MTEJBHON CUJION ¥ IPUTOIHBI JJIA
IIpeJCTaBJIEHNS CJIOKHBIX BPEMEHHBIX 3aBMcUMOTel. JlocTaTOYHO MOoApOoOHbI
0030p pasJMYHBIX CIIOCO0OB (popMasIM3alnyy BpeMeHY BO BPEMEHHBIX JIOTMKAX
npexncraBJieH B [17,19].

HemasioBa'KHBIM acIeKTOM IIPY MCIIOJb30BaHUM BPEMEHHBIX JIOTMK B MO-
menax M, ABjseTca HajluMuMe aJI'OPUTMOB BPEMEHHOTO BBIBOJA, ITO3BOJISIOIINX
[IPOBOAUTL aBTOMaTudeckue paccysxnenud. Crenyer ormetutTs, uro B CIIIIP
PB ajaropuTMmel BbIBOZA (IIOMCKa pelIeHU:) NOJIKHBI paboTaTb B YCJOBUAX
YKeCTKUX BPEeMEeHHBIX OrPaHMYeHUIL.

MOKHO BBIJEJIUTH HECKOJbKO BPEMEHHBIX JIOTMK O00JaJalolyX IIPUBJE-
KaTeJIbHbIMI BBIUMCJIUTEJNbHBIMY cBolicTBaMu. Cpeay HUX HEMOHOTOHHAadA
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BpeMeHHas JIOTMKa, IIpensoskeHHad B [19], Ha ocHOBe KOTOpOII peaJsn3oBaHa
cucTeMa HEMOHOTOHHBIX BpeMeHHBIX paccysxgenuit BABY-SIT [20]. B kaue-
CTBE OCHOBBI MeXaHM3Ma IIPEJCTaBJIEHMA BpPEMEHHBbIEX I IIPUYMHHO-
CJeNCTBEHHBIX (Kays3aJbHbIX) 3aBucumocteil mogenax M, gna CIIIIP PB ce-
MMOTHYECKOI0 THUIIa BbIOEPEM BPEMEHHYI0 MHTEPBAJBbHYIO JIOTMKY AJljIeHa
[14,15,21]. OcHOBHOI IpUYMHOI BBIOOpPa BTOI JIOTMKM ABJAETCA HAIUUME Me-
XaHM3MOB BPEMEHHOIO BBIBOZA. PaccMOTpMM HEKOTOpble OCHOBHbIE KOHCTPYK-
LMY JIOTMKM AJLJIeHa.

CHHTARCHC I CEMAHTUERA

VluTepBasibHasA BpeMEeHHas JIOTMKA AJeHa ABJSAETCA MHOTOCOPTHOM JoO-
TMKOJ IIPEeNMKATOB IIePBOro IopAnKa. Bece cBaA3KM M 0003HAUEHUS MCIIOJIb3Y-
I0TCA B OOBIYHOM CMBICJE: A, V, —, =, <>, V, 3 - COOTBETCTBEHHO KOHBIOHK-
KA, OU3BIOHKUNA, OTPMULAHME, MMILIMKAINA, SKBUBAJEHTHOCTb, KBaHTOPEI
BCEOOIIHOCTH U CYII[€CTBOBAHMA.

BeoanuTca HpUMMUTUBHEBIL 00BEKT (COPT) — MHTEPBaJ BPEMEHNU - U MIPU-
MUTUBHOe OTHOLleHMe - Meets (BcTpeun ABYX Inepuonos BpemeHu). CBoiicTBa
OTHOLIEHMA ¥ MHTEPBAJIOB BpeMeHN 3aJal0TCs ¢ IIOMOIIbI0 akcroM. Hampwmep:
Vi3 j, k. Meets(j,i) A Meets(i,k) - nna snoboro MHTEpBaja i CyILIECTBYIOT CO-
IpyUKacamoyecad ¢ HUM ¢ 000MX KOHI[OB MHTEpBAJbI j 1 k.

BpemeHHO!I MHTEpPBAJ MHTYUTUBHO BOCIPMHUMAETCHA KaK BpeMsd, CBdA-
3aHHOE C I[IPOMCXOMKAEHNEM HEKOTOPOIo COOBITMA MM CIPaBEIJIMBOCTHIO He-
KOTOPOIO CBOJCTBA B MUpE.

Mexny mapoit BpEMEHHBIX MHTEPBAJIOB onpenesserca Habop Gas3yMCHBIX
OTHOIIIEHMII, C IIOMOIIBI0 KOTOPBIX BO3MOXKHO IIPELCTABJATDL JIOOble 3aBUCK-
MOCTY MEXIy MHTepBajaMy BpeMeHu (puc. 1).

OTHoweHue O6o3HaueHne NHBepcun 3HaueHue
x bhefore y b bi b4 3
—
x meets y m mi = v
—_—
x overlaps y a] ol b4 v
—
. 'L‘
X starte y ] s1 v
S —
—
x during y d di WV
—
\L|
x finishes y £ fi v
—_—
pid
x egqual y eq eq v
| —

Puc. 1. Ba3ucHble omHoweHUus menc0y 8PemMeHHbLUU UHMePEALLMU
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CogmepsxaTesbHas MHTEPIPETAIMA OTHOIIEHNI CJIeyIoIas:

1. Before(x, y) - MHTepBaJ X HAXOOUTCHA Iepes UHTEPBAJIOM Y;

2. Meets(x, y) - MHTepBaJl X BCTpedaeTCsA C MHTepBaJoOM Yy (KOHeI MH-
TepBaJjia X COBIAaJaeT C HadaJIOM MHTepBaJa y);

3. Overlaps(x, y) - MHTepBaJl X IepeceKaeTcsa C MHTEPBAJOM Y,

4. Starts(x, y) - HayaJ0 MHTEpBaJia X, COBIaZaeT C HadaJIOM MHTepBaJa
Y;

5. During(x, y) - MUHTepBaJI X NIPUHAJIEKUT UHTEPBALY Y;

6. Finishes(x, y) - KOHell MHTepBaJjia X COBIAJAaeT C KOHIIOM MHTepBaJa
Y;

7. Equal(x, y) - nHTepBaJ X paBeH MHTEPBAJY Y.

VlHBepcuA STUX OTHOIIEHMI DKBMBAJIEHTHA IIepeMeHe MeCT apryMeHTOB.

3azaya BPeMEHHOTO pacCysKJeHUs (BBIBOZA) B JIOTMKe AJIJIeHa OTHOCUT-
cA K KJjaccy 3ajad 10 COIJIaCOBaHMIO orpaHudeHuii. B obiem cioydae atu 3a-
Jauy oTHOcATCA K Kjaccy NP-monubix. Ho B GOJIbIIMHCTBE IpPaKTUYECKUX
cJIydaeB yJaeTcsd pellaTh 3aJady II0 COIJIAaCOBAHMIO BPEMEHHBIX OrpaHMYeHM]
3a TOJMHOMMAJBbHOE BpPEM:dA, YTO II03BOJIAET pa3pabaThlBaTh IIPUMEHMMBIE B
CIIIIP PB anropuTMbl BpeMEHHBIX PaCCYKIEHUIL.

IlonpobHoe ommcanme JorTuKM MOKHO HaiiTu B [Allen 1984; Allen et al,
1994; Hayes 1995].

PEAJIMSAIINA

Ha ocHOBe ommcaHHOJN JIOTMKM IIOCTPOEH fA3BIK AJIA IIPEeJCTaBJIeHME pa3-
JIVYHBIX MIPUYMHHO-CJEJCTBEHHBIX ¥ BPEMEHHBIX 3aBMCUMOCTEN. OTU 3aBUCK-
MOCTM 3aTeM TPaHCJMPYIOTCA B KJACCHI M IIpaBuia MojeJell (6as3bl 3HaAHMIL)
Mi CIIIIP PB, co3zmaBaeMoit Ha 0a3e BBICOKO3(P(PEKTUBHOIO MHCTPYMEHTAJb-
HOTO KOMILIEKCa KOHCTPYMPOBaHMA AVHAMMUYECKUX OKCIEPTHbIX cucteM G2
+GDA (Gensym Co., USA) [22], nMmelolIero 0CTaTOYHO Pa3BUTLIE CPeLCTBa
ydeTa BpeMeHM B IIPOJYKIMOHHBIX IIpaBMUJaXx U cpeacTBa 006paboTkm cobbITmii
IIPOMCXOJAIINX B peaJbHOM BpeMeH). OHaKO B JaHHOM KOMILJIEKCe HeT pas-
BUTBIX CPECTB IJIAHMPOBAHMUA M NIPENCKA3aHUA Pas3BUTUA CUTYyaLUM BO Bpe-
MEeHM, YTO KpajiHe HeoOXOAMMO MIJIsI pelleHus 3a7ad IIPOTHO3MPOBAHUA U
OLIeHKM IocJyencTBuil npuauMmaeMmbrx perennit 8 CIIIIP PB.
ITosTomy aA3BIK pas3paboTaH B CaMOCTOATEJIBHONM CHUCTEME MOJEJNPOBa-
H)MA BPEMEHHBIX J MPUYMHHO-CJIEACTBEHHBIX (Kay3aJbHbIX) 3aBUCHMOCTEV,
CTPYKTYpHasd CXeMa KOTOPOJ NpuBeneHa Ha puc. 2. JlaHHasg CUCTEMBI WC-
[IOJIb3yeTCs KaK JOIOoJHUTesJbHasa cpena (pacmmpernue) G2+GDA.
PeasmsoBaHbl cienyiome 0a30Bble CPEACTBA IPEJCTABJIEHMA NPUUIMH-
HO-CJIEZICTBEHHBIX 3aBJMCUMOCTEI:
¢ cpezacTBa OMmMCAaHMA OOBEKTOB IPeAMETHO o0JsacTy (A3SBIK IIpen-
CTaBJIEHUA);

¢  MexaHU3M JJiA 33aJaHUA IPaBUJ M3MEHeHMdA IIpeIMeTHON obJacTu
BO BpeMeHM (IIpaBUJ Kay3allun);

¢  cpeAcTBa MaHUIIYJMPOBaHUA U M3MeHeHUs o0bekToB G2 (items) u
UX XapaKTePUCTUK.
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Nurtepdeiic

Mb iyb TpaHCIATOp (G2)] M xaHIBM BBBOJA

Puc. 2. Obwaa cmpyxmypa cucmemdvl

3ARJIOYEHUE

B nacroamee Bpemsa Ha xadenpe Ilpurmanuoit maTematnky MoCKOBCKO-
IO DHEPTeTUYECKOr0 MHCTUTYTA (TEeXHMYECKOr0 YHUBEPCUTETa) B paMKaX Te-
Matuky codnaunusa cemmorndeckux CIIIIP PB ¢ ucnosnb3oBaHMEM MHCTPYMEH-
TajgbHOro Komiuiekca G2+GDA otsaskmuBaerca 6a30Bad Bepcud A3bIKA IIpef-
CTaBJIEHUA INPUYIMHHO-CJIEACTBEHHBIX (KayBaJIbeIX) I BpEMEeHHBbIX 3aBUCUMO-
creif. IToMMMO BBIIIENIEPEUNCIEHHBIX CPEJCTE IIJIAHMPYETCA peasn30BaTh
TaKMKe:

¢  cucremy rpaduYecKoro pefaKTUPOBAHNUA BPEMEHHBIX UM IPUYMHHO-

CJIeICTBEHHBIX 3aBUCUMOCTE,

¢ MeXaHV3M BPEMEHHOI'O BbIBOJA.

JlaHHBIE CpEACTBa COCTABAT OCHOBY CHUCTEMBI AJIA PaboThl C A3BIKOM
npencraBJieHVA BPEMEHHBIX U IIPUYMHHO-CJIEACTBEHHBIX (I{aysaJlebIX) 3aBU-
cumocreit gua CIIIIP PB cemmormueckoro tumna. IlosydeHHBIE Pe3yJIbTaThl U
CO3JlaHHBIE HAa MX OCHOBE IIPOTPAaMMHBIE CPEACTBA NPUMEHEHBI B IIPOTOTHUIIE
CIIIIP PB nna monepskKM OIepaTUBHO-OUCIIETYEPCKOr0 IIePCOHAJIA aTOMHO-
ro sHeprobJIoKa [23,24].
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