Tunonorna uiocodpCknxX aTTPaKTOPOB: OT TOYKM [0 Xaoca
AHHOTaUMA

B ctatbe BBOAUTCA TUNOOMMA OUI0COGICKNX aTTPaKTOPOB — LIEHTPOB NPUTSXXEHWSA CMbIC/I0B,
COOTBETCTBYHLUNX OCHOBHbIM TUMNAM aTTPakTOpOB B TEOPUM ANHAMUYECKUX CUCTEM.
BblgensaTca: NpocToli atTpakTop (04HO3HAUHBINA CMbIC/T), NEPUOANYECKNI (LMKINYECKWI),
KBa3nnepuoanyeckuii (tTpaguums ¢ BapuaTUBHOCTbIO), CTPaHHbIN (MHOXECTBEHHOCTb
NHTEepnpeTauuii 6e3 Npon3Bosa) N OTCYTCTBME aTTpakTopa (CMbICNOBON Xaoc). lNMoka3aHo, YTo
domnocopckmii aTTpakTop HEe CBOAMTCA K MareMaTtnyeckoMy 06bekTy — 3TO CaMOCTOSATE/IbHOe
rHOCEeO/1I0rMyeckoe NoHsATMe, paboTaroLiee Ha HEeCKO/IbKUX YPOBHSIX thopManm3auun. Beogutcs
NMOHATNE KOMOVMHUPOBAHHbIX aTTPakTOpPOoB, ONUCHIBAKOLWMX B3aMOAENCTBME pa3/INYHbIX TUMOB
B peasibHOM CMbIC/TOBOM Nosie. TUnosorusa no3BonaseT AMarHocTMpoBaTb COCTOSIHUE
CMbIC/I0BOr0 NOASt MHAVBMAA, TPYNMbl UK Ky/bTypPbl Y ONUCbIBATb NEPEXOAbl MEXAY
CMbIC/IOBbIMU peXUMaMW.

KntoueBble crioBa: omnocodpcknii aTTpakTop, CMbIC/I0BOE Mosie, TUMOJIOrs, NPOCTOW
aTTpakTop, NEpUOANYECKNil aTTPAKTOP, CTPaHHLIN aTTPaKTOpP, Xaoc, KOMGUHUPOBAHHbIE
aTTpakTopbl, CBEPX/I0TUKA, CMbIC/TIOBOI PEXIMM.

1. BBefieHue: 3a4eM Hy>xHa TUnosiorna

B mogenu gnHaMumky CMbIC/I0BOrO Nosis [1] CMbIC/Ibl paccCMaTpMBatOTCA HE Kak OTAE/bHble
eaMHWLbI, a KaK TPaeKTopum, NPUTSArMBaKOLLMECS K LEHTpaM — aTTpakTopam. ITO NoHATHE
OKa3asioCb NPOAYKTUBHBLIM: OHO NO3BOINI0 CCDOPMYINPOBATL 3aKOH COXPaHeHnss 06bEma
CMbICNOB [2], onncaTtb AMHAMUKY MHANBUAYATLHOTO U KOIEKTUBHOIO NO3HAHUSA, NOCTPOUTb
MOCT MeX/y rHOCEeO0sI0rMen n aTUKOIA.

OfiHaKo 10 cMx NMop MOHSITVE aTTpaKTopa MCMNoJIb30BA/IOCh B THOCEO/I0MUM Kak obuiee, 6e3
BHYTPEHHel andpdpepeHumaumn. Mexay TeM B TEOPUN AMHAMUYECKMX CUCTEM aTTPaKTOPbI
[IENATCSA HA TUMbI, N KAXAbIV TUMN ONUCbIBAET KAYECTBEHHO UHOI PEXUM NOBEAEHUS CUCTEMBI.
MepeHOoC 3TOoV TUNOJIOMMK HA CMbIC/IOBOE MOJ1e MO3BOJIAET pa3InyaTh PEXMMbI, B KOTOPbIX
MOXEeT HaxonTbCs MHANBMAYANIbHOE U KONINIEKTUBHOE MbILL/IEHUE.

HacTosilas ctaTbs BBOAUT TUMO/OMMIO OUI0CODCKUX aTTPAKTOPOB 1 MOKa3biBaeT eé
3BPUCTUYECKYHO LIEHHOCTb.

2. ®dunocodhckuii aTTpakTop: YPOBHU (hopMasimsanmm

MoHsATUE aTTpakTopa NPULLIO B THOCEO/OTUIO N3 MATEMATUKKN, HO HE CBOAUTCS K HEl.
durnocodicknii aTTpakTop — 3TO LEEHTP NPUTSHKEHUSI CMbICIOB, KOTOPbIA MOXET 6GbITb ONMcaH
Ha pasHbIX YPOBHSIX CTPOroCTy.

durnocodickunin ypoBeHb. ATTPaKTOp — 3TO HabnaaeMblii hakT: CMbIC/bl HE CYLLIECTBYHOT
NOOAMHOYKE, OHW FPYNNUPYHOTCA BOKPYT LEHTPOB. Takne NOHATUA Kak «CnpaBeMBOCTb»,
«J11060Bb», «UCTUHA» — 3TO HE Pa3pPO3HEHHbIE NAEN, & NONA NPUTSHKEHNS, BHYTPU KOTOPbIX



CMbIC/1bl CBA3@HbI. DTOT YPOBEHb AOCTATOYEH A1 KAYECTBEHHOIO aHasim3a n He TpebyeT
MaTemMaTuyeckoin oopmanunsauuu.

MogenbHbIli ypoBeHb. ATTPaKTOpbl pas/iMyatTcs no Tunam: npocTble, nepnognyeckue,
KBasunepuoamnyeckmne, CTpaHHble. 3TO NO3BOMAET KNaccnuuumpoBaTb PeXnMbl CMbIC/TOBOTO
nosns, He npuberas K ypaBHeHVAM. 3[eCb aTTPAKTOP BbICTYNaeT Kak CTPYKTypHasi MOAesb,
aHas10rMyHasi Tem, YTO UCNOJb3YHTCA B CUHEPreTUKe A48 OnMcaHns camoopraHusaunm
C/IOXHbIX cucTem [3].

MaTemaTtnyeckunii ypoBeHb. ATTPaKTOP MOXET ObITb PEKOHCTPYMPOBAH N0 BPEMEHHOMY PsiAY,
€C/IM TaKOBOW yAacTcsi NONyYnUTb AJ151 CMbIC/IOBO CUCTEMbI. ITO NEPCNEKTMBA, a He
npegycnosue: Teopus pabotaeT Ha hrUI0COGICKOM U MOAENBHOM YPOBHE YXe ceilvac, a
dhopmanunsauma — cnepyroLnia war.

Taknum o6pa3om, PnnocodICKnii aTTpakTop — He MeTadhopa U He MaTemaTuyeCcKuin 0O bEKT.
3T0 rHOCE0s10rMYeckoe NoOHATNE, KOTOPOE MOXET ObITb DOPMasIN30BaHO, HO HE 3aBUCUT OT
dhopmanunzaumu. o ceoeii ponn B CMbIC/IOBOM 0J1€ OHO CXOAHO C TeM, 4TO NyaHkape
onucbIBas Kak UHTYUTUBHOE CXBaTbIBaHWE LIe/I0ro A0 ero SIOrMYeckoro passopayvisaHus [4]:
aTTpakTop CXBATbIBAETCA KaK LLEeHTP NPUTSHXKEHUS 0 TOro, Kak Mbl MOXEM 3KCNAnuMpoBaTh BCe
€ro BHyTPeHHWe CBA3MN.

3. Tunonorna daniocodICKNx aTTpakTopoB
3.1. MNpocToii aTTpakTop (TOYKA)

Bce TpaeKTopun CMbIC/I0B CXOASTCS K OAHOMY LeHTPY. CMbIC/T OAHO3HAYEH.
NHTepnpeTaumoHHas BapuaTMBHOCTb MUHUMasIbHA UM OTCYTCTBYET.

MprMepbl: CUHOHVMbI (pa3Hble C/I0Ba — OJHO 3HAYEHUE), MaTeMaTUyeckKne onpeaeneHus,
TEXHUYECKME TePMUHbI, lopuandeckne hopmynnpoBkin. CMbICIOBOE M0J1€ MAHUMA/TLHO MO
06bEMY, MaKCMMasIbHO MO NJIOTHOCTH.

PeXnm xapakTepeH A1l TOUHbIX HayK, hopMasibHOM JTOMMKKM, fOrMaTUYecKUX cucTemM. Puck:
[lorMaTm3auns — NpuU3HaH1e TO/IbKO OJIHOrO CMbIC/1A, OTCEUYEHME BCEX OCTasIbHbIX TPAEKTOPWIA
KaK «HEenpaBUbHbIX».

3.2. Mepurognuecknii atTpakTop (LK)

CMbIC/bl ABUXKYTCS NO 3aMKHYTOI TPAEKTOPUM, NOBTOPSSICb Yepe3 onpesenEHHbIE MPOMEXYTKM.
CMbIC/T He pa3BMBaEeTCs, a BOCMNPON3BOANUTCS.

MpuMepbl: puTyasbl, 06pAabl, Ka/leHJapHbIE LMK/bI, MOBTOPSAOLIMECS HAappaTMBbl (BEUHOE
BO3BpALLleHNe, KoNeco caHcapbl). CTpyKTypa ycToiiumBa, Ho cTaTuyHa.

PeXumM xapakTepeH A5l TPaAMLMOHHbIX 06LLECTB, PE/TMIMO3HbIX MPaKTVK, KTACCMYeCcKoro
KaHOHA. PMCK: OCTAHOBKA Pa3BUTUS — CUCTEMA HACTO/LKO YCTOUMBA, UTO HE MOXET

afjanTnpoBaTtbCA K HOBOMY.

3.3. KBasunepuognueckuii attpaktop (Top)



HanoxeHne HeCKONbKMX LMK/I0B C HECOM3MEepPUMbIMI Nepuogamun. CMbIC/Ibl ABUXKYTCS NOUTK
MOBTOPSASICb, HO HUKOTAa He BO3BPALLAOTCA TOYHO B TO )€ COCTOSAHME. KavkabliA HOBbIN LKA
crierka CMelLLEH 0THOCMTE/TbHO NpeablayLero.

MpuMepbl: Tpaamums, KoTopas KaxKablil pa3 BOCNPOMU3BOAUTCA YYTb MHAYE; KAHOH, KOTOPbIi
COXpaHAeTCs, HO UHTEPNPETUPYETCA NO-HOBOMY B KaXXAYH0 3MOXY; Klaccmyeckoe My3sblkasibHOe
npou3sefeHne, KOTOpoe Kaxaoe NoKosieHne UCNONHUTE e NPoYMTbIBAeT 3aHOBO. ITOT TUN
onncbiBaeT MexaHn3Mm, 6IM3KNIA K TOMy, 4TO JIOTMaH HasblBasl HEPaBHOMEPHbLIM Pa3BUTUEM
cemuocdepsl, rae nepnoabl CTabuibHOCTN CMEHAKOTCA B3pbiBamMu, HO cama cuctema
CoXpaHsieT NPeeMCcTBEHHOCTb [5].

PeXumM xapakTepeH A5l 3pefbiX KyNbTyp, COYETAOLMX YCTOWUYMBOCTL C BAPMATUBHOCTLIO. TO
O/INH 13 cambIx 60raTbIX TUMOB A/151 Ky/IbTYPbl: CMbIC/T COXPAHSIETCS, HO HE OKOCTEHEBAET.

3.4. CTpaHHbIin aTTpakTop (thpakTanbHas CTPyKTypa)

TpaeKTopun He CXOASATCS B TOUKY U HE 3aUMKNNBAIOTCS, HO MPUTSIHYTbI K CIIOXHOMY,
camonogo6HoMy siapy. CMbIC/T HAKOTAa He OnpeaensieTcs OKoHYaTelbHO, HO BCerga y3HaéTcs.
MHOXeCTBEHHOCTb MHTepnpeTauuii 6e3 Npon3Bona — BCe OHW NpUHaANexaT ogHOMY
aTTPaKTopy, HO HU OfHA HE ABNSETCA «eAVHCTBEHHO NPaBUIbHON».

Mpumepbl: hrunocodckme NOHATUSA BbICOKOM CNOXHOCTY («CnpaBes/iMBOCTb», «/1H060Bb»,
«cBOOOAa»), N03TUYECKMEe 0Opasbl, BENMKNE NPOnN3BEAEHNS UCKYCCTBA. ATTpakTop nmeet
BHYTPEHHIOK CTPYKTYPY: pa3Hble TPAEKTOPUMN BHYTPU HEFO MOTYT 6bITb 6/IM3KM, HO He
TOXAECTBEHHbI.

Pexnm xapaktepeH ans obnacrtei, rge paboraeT ceepxornka [1] — MHTyuTuBHoe
CXBaTblBaHMe C BO3MOXHOCTbH YaCTUYHOM UK NOSTHOW SKCnAnkauun. Puck: noteps
onpeaenéHHoCTN — CUCTEMA HACTOJ/IbKO C/I0XKHA, YTO nepecTaéT noaaaBarbCs aHamay.

3.5. OTcyTCcTBME aTTpakTopa (Xaoc)
TpaeKTopun CMbIC/IOB HE MPUTATUBAIOTCH HU K KaKOMY LieHTPY. CMbIC/bl pacnagatoTcs, He
rPYNNUPYIOTCSA, HE YAEePXMBatOTCS BMECTe. DTO He CTPaHHbI aTTpakTop (r4ae CBA3b eCTb, HO

CI'IO)KHa), a MMEHHO OTCYTCTBME CBA3HOCTMW.

Mpumepbl: NHHOOPMAaUVOHHBIA WYM, pacnag Ky/nbTypbl, NOTEPS OPUEHTUPOB, COCTOSHME nepeq,
CMEHOI napagurMbl — MEX3MNUCTEMUYECKMIA XaoC, ONncaHHbIin ®yko [6].

Pexnm xapaktepeH A1 KPU3NCHbIX 3MOX, KOrAa cTapble aTTPakTopbl pa3pyLUeHsbl, a HoBble eLé
He chopMMPOBa/IUChL. ITO HE 06A3aTe/NIbHO NaTOI0rMA — XaoC MOXET ObITb NEPEXOHbIM
COCTOSIHMEM Nepe/, BO3HMKHOBEHNEM HOBOIO arTpakropa.

3.6. KombuHaumm aTTpakropos

B peaslbHOM CMbIC/IOBOM M0J1€ YMCTbIEe TUMbI BCTPeYatTca peako. Yalle HabnogaTcs
KOMOVHVPOBaHHbIE CTPYKTYPbl, B KOTOPbIX aTTPaKTOPbl pa3HbIX TUMOB COCYLLECTBYHOT U

B3a/MO/IEliCTBYIOT.

Mpymepbl KOMBUHALWIA:



- MpocToit aTTpakTop BHYTPU CTPaHHOro. Kopnanyecknini TEpMUH (ToUka) BHYTPU OMI0COoqICKOro
MOHATUA «CMNpaBeA/IMBOCTb» (dppakTast). 3aKOH NbiTaeTca 3aPMKCMpoBaTh TO, YTO NO Npupoae
He dmkcmpyeTcs, co3gaBas OCTPOBOK ONpeAeEHHOCTU BHYTPY NPUHLUNNA/IbHO OTKPLITOrO
CMbIC/10BOrO MOJIS.

- Mepviogunyecknii aTTpakTop, MOAYMPOBaHHbLIV KBa3unepuoanyecknm. TpaanLMoHHbIA 06psas,
KOTOPbIV KaXKabliA pa3 UCNONIHAETCSA HEMHOIO MO-HOBOMY B 3aBMCMMOCTU OT KOHTEKCTa — LMK,
CMeLLalLLniAca Noa BNUSHUEM APYroro uukna.

- CTpaHHbIli aTTpakTop C Nepnoanyeckoin KOMNOHEHTON. HayuyHasa napagmrma, BHyTPY KOTOPOWA
€CTb LMK/IMYecKmMe KoHgepeHLn, NOBTOPSAIOLWMECH pUTyasibl 3aluTbl gucceprauunii, HoO caMmo
3HaHMe Nnpu 3TOM 3BOJTIOLNOHMPYET — hpakTasibHass CTPYKTYpa C B/IOXKEHHbIM PUTMOM.

Takme KOMOVHMPOBaHHbIE CTPYKTYPbI HE ABMSKOTCA UCK/IOUYEHMEM — 3TO HOPMA A1 Pa3BUTbIX
CMbIC/I0BbIX cucTeM. X aHann3 TpebyeT He NPoCTO TUNOMOTNK, a TEOPUM B3aUMOAENCTBUSA
aTTPaKTOpPOB, KOTOPas COCTaB/ISIET NPeAMeT Aa/IbHelLNX Ncces0BaHUiA.

3.7. VIHble TUNbl CTPYKTYP

MepeuncneHHble TUMbl U MX KOMBUHALIMN HE UCYEpPTbIBAOT BCEX BO3MOXHbIX CTPYKTYP,
CMOCOG6HBIX CYXUTb LEHTPaMy NPUTSXKEHNS CMbIC/IOB. CMbIC/IOBOE NOJIE NPUHLMMNAIBHO
OTKPbITO A/151 HOBbIX TUMNOB — B3aVMOAENCTBYIOLLMX, NEPEXOAHBIX, TMOPUAHBIX, — He
CBOAMMbIX K JaHHOI Knaccudukaummn. 1o He AedeKT TUMOMNOTUK, a €€ YUECTHOCTb: MUP
pasHoo6paseH, 1 MoAe/b AO/MKHA OCTaBMATbL MECTO A/151 HEM3BECTHOTO.

4. Mepexobl Mexay Tmnamm

CMbicnioBoe nose He (OUKCMPOBAHO B OHOM pexume. ATTPaKTOpPbl MOTyT BO3HMKATb,
paspyLaTbCsa U MEeHATb TU.

OT nNpocToro K ctpaHHoOMy. POCT C/10XXHOCTU CMbICNOBOrO nond. MNpumep: nepexoq ot
MNPOIOrMYECKOr0 MblLLIEHMSA (MPOCTO aTTpakTop) K donnocoddckomy (CTpaHHbIA aTTpakTop).

OT cTpaHHoro k npoctomy. CxaTtue, gormatusaums. NMprumep: npeBpaLleHme X1Bo
donnocomn B LUKONbHYHO AOKTPUHY.

OT neproAMYeckoro K ksasunepuoamnyeckomy. MNoseneHne BapmaTMBHOCTY BHYTPU TpaguLuu.
Mpumep: Nepexof, OT CTPOroro KAHOHA K ero MHTEpNpeTaLmsM.

OT nto60oro Tuna K xaocy. PaspylleHne atTpaktopa. lNpumep: Hay4yHas peBosioLms B TepMUHAX
KyHa [7] — cTapas napagurma paspylleHa, HoBas eLlé He BO3HUK/IA.

OT xaoca K HoBoMy aTTpakTopy. CamoopraHmsauns. MNpumep: BO3HNKHOBEHME HOBO Hay4YHO
AVNCUMNNNHBI, HOBOTO XY[0XECTBEHHOIo HanpaBfeHus, HOBOM 3TUYECKOW CUCTEMbI. DTOT
nepexop ONUCbIBAETCA B TEPMMUHAX TEOPUN ANCCUNATUBHBIX CTPYKTYP: XaoC CTAHOBUTCS
NCTOYHUKOM Mopsgka, kKorga cuctema, 4OCTUIHYB KpUTUYECKOro COCTOSHUSA, NepecTpanBaeTcs 1
dhopMupyeT HOBbIi aTTpakTop [8].



3akoH coxpaHeHUs 06 bEMa CMbIC/IOB [2] onucbIBaeT, YTO NOSAB/IEHNE HOBOrO aTTpakropa
TpebyeT CxaTus UM UCHE3HOBEHNS CYLLLECTBYOLWMX. Tunonorna obasnseT K aToMy
N3MepeHMe: cxaTne MoXeT NPMBOANTL Kak K yNpoLeHnto (NPOCTOM aTTpakTop), Tak U K
YCNOXHEHMIO (CTpaHHbI aTTpakTop), B 3aBUCMMOCTM OT CTpaTermm CUCTEMbI.

5. [juarHocTrka CMbIC/10BOro noss

Tunonorus No3BossieT 0XapakTepr3oBaTb COCTOSIHUE CMbIC/TIOBOrO NOJIA MHAMBUAA, FPyNnbl U
KyNbTypbl.

NHanBua. JOMUHMPYOLWMIA TUN aTTpakTopa B MbILW/IEHM Ye/T0BEKA MOXET yKa3blBaTb Ha €ro
KOrHWTMBHBIA CTU/b. TO/IbKO NMPOCTbIe aTTPAKTOPbl — AOrMAaTUYECKOe MblLneHre. TobKO
CTpaHHble — CK/TIOHHOCTb K HEONMpeAeNnEHHOCTN 6e3 3aBepLueHns. BanaHc TMNOB — NpuU3Hak
Pa3BUTOrO MbILLSIEHNS, CNOCOGHOr0 paboTaTh B pasHbIX peXxvmax.

Mpynna. OpraHusauus, rae OMUHMPYET NPOCTON aTTpakTop — XECTKasA nepapxms ¢
dorKcupoBaHHbIMY CMbIC/IaMu. 'pynna co CTPaHHbIM aTTPakTOPoOM — TBOPYECKUIA KONNEKTUB,
rae CMbIC/Tbl MOCTOSAHHO MepecMarpusaroTcs. [pynna B xaoce — pacnajaroLascsa kKoMaHaa.
KombrHMpoBaHHbIe aTTpakTopbl XapakTepHb! A5 3pesiblX, yCTONYMBLIX KOJI/IEKTUBOB, rae ecTb
N CTPYKTYpa, U TMOKOCTb.

KynbTypa. MNepuoanyeckuii 1 KBaaunepnoanyecknii aTTpakTopbl XapakTepHb! A5
TPaAMLMOHHbIX 06LLecTB. CTpaHHbIA — A5t MogepHa. Xaoc — A5t KPU3UCHbBIX 3MOX.
[nHamuka Ky/ibTypbl MOXET 6bITb ONMCaHa Kak CMeHa JOMVHUPYIOLLMX TUMOB aTTPaKTOPOB.

6. 3aknoyerHne

BBefieHve TMnosornm onmnocodckmx aTTpakTopoB paclunpseT Moaesb AMHAMUKK CMbIC/IOBOTO
nonsi. OHo No3BOSAET He MPOCTO KOHCTATMPOBATb Ha/lMUMe aTTPakTopa, HO U pasMyaTb
PEXUMbI, B KOTOPbIX HAXOAUTCSI CMbIC/I0Bas cuctema. MaTb 6a30BbIX TUMNOB, UX KOMOGUHALUK 1
OTKPbITbIA KNAcC UHbIX CTPYKTYP OMUCLIBAKOT CMEKTP BO3MOXHbIX COCTOSIHUI UHANBUAYa/IbHOTO
1 KONI/TEKTUBHOTO MbILLISIEHUSI — OT TOYKM A0 Xaoca.

Tunonorusa He 3aBUCUT OT MaTeMaTUYeCKOl hopManunsalmmn, XoTs n coBMecTma ¢ Heil. OHa
paboTaeT Ha hn10COGICKOM U MOAENBHOM YPOBHE YXEe Ceiiuac 1 MOXET CNYXUTb
WNHCTPYMEHTOM AMarHOCTUKM CMbIC/IOBbIX CUCTEM.

BmecTe ¢ 3aKOHOM coxpaHeHus 06bEMA CMbIC/I0B U MOHATUEM (bVU'IOCOd)CKOI'O aTTpakTopa
Tnnonormna o6pa3yeT CBS3HbIN annapat gnsa onncaHna gAuHaMmKn CMbIC/10B — OT UX
BO3HVWKHOBEHNA 00 pa3pyleHnd, OT NPOCTbIX (,bOpM 00 CNOXHbIX BBaMMOAeMCTBMﬁ.
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