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3HaKOBO-CMMBOJIM4ECKNE CUCTEMbI KaK CpeacTBO
noBbIWeHUA 3pheKTUBHOCTM 0Oy4YeHnss Guonorumn

AHHOMayus. B cmambe asmopbi aHanu3upytrom 00CcmouHcmea 3HaKko80-CUMBOTUYECKUX
cucmem, paccMampuearom HeKomopble UX acrneKkmal, npuMeHUmesibHo K obyyeHuto buo-
noauu. [Mpusodsimcs OCHOBHbIE MPUHUUIMbBI MPOEKMUPOBaHUSI 3HAKOBO-CUMEBOIUYECKUX
cucmem, fnpuMepbl 3HaKOBO-CUMBOIUYECKUX cpedcmes, pa3pabomaHHbIX asmopamu K
ypokam buorsnoauu.

Knroyeenie cniosa: obyyeHue buonoauu, HaensidHoe oby4yeHue, 3HaKo80-CUMBOIUYECKast
cucmema, 3HaKko80-CUMBOJIUYEeCKOoe cpedcmeo.

HenpepbiBHO BO3pacTalowmin 06beM Hay4yHOW MHGOpMaumMm OCTPO CTaBUT BOMPOC O
noBbIWEeHNN 3PPEKTUBHOCTM Y4EeOHO-NO3HABATENBHON AEATENbHOCTU YYaLLMXCS NO 3arnomu-
HaHMIO y4ebHOM MHbOpPMaLMM N NPEBPALLEHNIO €€ B NIMYHOCTHO 3HaYMMble 3HaHuA. Heco-
MHEHHO, 06beM coepkaHus LKONbHOM obpasoBaTtenbHoM obnactn «buonorns» B HEKOTO-
pbIX CRy4Yasix NpeBbilaeT NCUXMYECKME BO3MOXHOCTM YYaLLMXCS MO ero MexaHu4eckomy 3a-
nomuHaHuio. MNMogobHasa cutyaumsa He MOXeT ocTaTbCs 6e3 BHUMaHuS, Bedp «... buonornye-
ckasl rpamMOTHOCTb CTana coumanbHO HeODXOAMMOWN, Tak Kak Buonorns asnsieTcs nuaepom B
€CTECTBO3HaHUM N 3aHMMaeT KIoYeBble NO3MLUN B MeAMLUUHE, 34paBOOXPaHEHUN, oXpaHe
okpyxatowen cpeabl» [1]. OgHMM 13 BapMaHTOB peLleHust JaHHOW npobriemMbl aBrseTca uc-
nonb3oBaHue B 06y4YeHMn BUONOrMn 3HAKOBO-CUMBOSTMYECKNX CUCTEM, MHTErpauns B LUKOMb-
Hyt0 BMOMNOrMI0 UCKYCCTBEHHBIX BU3YaribHbIX S13bIKOB M3 0651aCT KOMMBIOTEPHOIO Nporpam-
MUPOBaHMWS, KOTopble obecneymBaloT MHTEHCUOUKALMIO NO3HaBaTENbHbIX NpoLEeccoB, op-
Manuays buonornyeckoe cogepxaHue.

OpHa n Ta xe yvyebHasa nHdopmaums, npeacraBneHHas B TEKCTOBOW M rpadonyeckon
dopmax, ObICTpee ycBamMBaeTCs yqalMMMUCA MMEHHO NpU e€ rpadouyeckon npeseHTaunmn.
OpraHunyeckunin, NpUHUMNMANbHO HeYCTPaHMMbIA MOPOK TEKCTOBOro NpeacTaBrieHns 3Ha-
HUW COCTOUT B TOM, YTO OHO MOSIHOCTLIO HE MO3BONAET 3a4eNCTBOBaTb NCUXMYECKME NPO-
Lecchbl, CBA3aHHbIe CO CNOCOBHOCTLIO K BbICTpon 06paboTke BGOMbLUMX MacCMBOB BOCMPU-
HUMaemoun nHgopmaumn [2]. Tak, Hanpumep, NPU YTEHUU ydebHUKa 3pUTENbHLIN aHanu-
3aTOp M MO3r paboTaloT NPENMYLLECTBEHHO B 3aMeafnieHHOM (CYKLLECCUBHOM) pexume, a
npu NpocMoTpe mn3obpaxxkeHun npeobnagaeTt YCKOPEHHbIN (CUMYSbTAHTHLIN) PeXum BOC-
NpUSATUS, NO3TOMY B X04€ YY4EHNS y AeTeln OOMKHbI NPUCYTCTBOBaTb 06e 3TuX hopMbl.

Pabota y4awmxcs CO 3HAKOBO-CMMBOSIMMECKMMM CUCTEMAMM, KakK OTMevaeT
E. W. BuwHsakoBa [3], npeactaesnseTr cobor pasBuBatoLLytd METOAMKY pauMOHanbHOro
KOHCMNEKTUPOBaHUSA NPY MOMOLLM 3pUTENbHbLIX 06pa30B UNN 3HAKOB UCKYCCTBEHHOIO BU3Y-
anbHOro fA3blka. OTW CpeAacTBa 3aA4eWCTBYIOT MPOLECChl CUMYMbTAHTHOrO BOCNPUATUS
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y4yebHOn mHopMaunn, MHTEHCMUUMPYS npouecc ycBoeHus. [oaobHble rpadmyeckme
A3bIKM MCMNONb30BaNMCb B YeNOBEYECKOW KyNnbType C APEBHUX BPEMEH: Ha 3ape BEKOB
nogun 3anevatnieBany CBOU OLLYLLIEHUA B CMMBOJSIax U 3HaKax, a UX YTeHue (gekogmpoBa-
Hue) 6bIno BTOpUYHbIM. Ecnn pebeHok B xoae obyyeHnsa Gyaet NOBTOPATb 3TOT NyTb Ye-
noBeYecTBa, Ka4eCcTBO €ro 3HaHWUM PasnuTenbHO 3MEHUTCS: OHU CTaHyT Bonee rnybokumu,
TBOpPYECKMMU, a 06bEM ycBaMBaemMon MHpopMaumMn 3Ha4YnTenbHO yBenuuntcsa. B cospe-
MEHHOM €eCTEeCTBEHHOHay4YHOM 06pa3oBaHUM MpMMeEpaMn 3HAKOBO-CUMBOJSIMYECKUX CUC-
TeM, HanpaBrieHHbIX Ha NOBbIWEeHME 3PPEKTUBHOCTN 0BYyYEHUSA ABNAOTCA CMCTEMa Onop-
HbIX kKoHcnekToB B. ®. llaTtanosa, cuctema ngeorpadguyeckoro nucema «PUMMy», anroput-
Mudeckum asblk «PAKOH» B. [1. NapoHgpxaHoBa.

B kauecTtBe npumepa anemeHTa y4ebHON 3HAKOBO-CMMBOSIMYECKOW CUCTEMBI pa3pabo-
TaHHOW M UCNonNb3yemMon Hamu npu obyyveHnn Gruonormum B 9 knaccax obweobpasoBartenb-
HOW LWKoMbl B pasgene «O6Lwasa 6uonornay» MoXHO NpUBECTU BU3yanv3MpoBaHHbIE TEKCThI
yyebHuka A. A. KameHckoro, E. A. KpukcyHoBa «buornorus. BeegeHve B obuyto 6uonoruio
n akonorno» [4] (puc.1, 2). B gaHHOM y4ebHMKE OpUrMHanbHbIE TEKCTbl HaxoasaTcs Ha
c. 10-13, 232-236. [1ns Bu3yanusaumm Tekcta ucnorsb3oBanacb metoavka PUM.
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Puc. 2. PucyHouHo-udeoepagpudeckass cmpykmypa «l unome3sbl 603HUKHO8EHUS XU3HU»
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Kak otmevaet C. B. ManaHoB, «Ba)XHEWLIeN COCTaBMAKOLWEN YCBOEHUS COBPEMEH-
HbIX Hay4HbIX 3HAHWA BbICTYNaeT oOBMnageHne cnocobamm WUCNONb30BaHWUS 3HAKOBO-
CUMBOSNYECKMX CpeacTB» [5]. DT cpencTBa SABMAKTCA CTPYKTYPHBIMU dNieMeHTaMu io-
601 3HAKOBO-CUMBOJSIMYECKOW CUCTEMBbI, MO3ITOMY KMOYEBBIM MOMEHTOM B paboTe C Hen
aBnseTca cobnogeHne TpeboBaHu K pa3paboTke 3HAKOBO-CMMBOJSIMYECKUX CPEACTB U
METOANKN X MPUMEHEHUS HA YPOKeE.

B xome 4yeTbipéxneTHUX uccnegoBaHuUn SPEPEKTUBHOCTU 3HAKOBO-CUMBOJSIMYECKUX
CUCTEM Hamu GbiNn CHOPMYNMPOBaHbI OnpeaenéHHble MeToAMYECKNE YCIOBUSA UCMOSb-
30BaHNA 3HAKOBO-CUMBOJSIMYECKOW HArnsigHOCTM Ha npumepe obpasoBaTenibHoM obractu
«buonorusay. Nepevncrnmm HeKOTopblE U3 HUX:

- npu paboTe CO 3HAKOBO-CMMBOSMYECKMMM CpeacTBamMu Heobxoaumo BbibpaTtb
Haunydllee coyeTaHue CUMYNbTAHTHOIO U CYKLECCUBHOIO BOCMPUATUSA, LIEHTParibHOro n
nepuepumnHoOro 3apeHns;

- obpa3 BOCMPUATUSA 3HAKOBO-CMMBOJSIMYECKOro CpeacTtBa Mo CBOMM napamMeTpam
(cTpykTypa, hopma, UBET) AOMKEH yNnogobnaTbca obpasy HaTyparbHbIX OO bEKTOB;

— 3HaKOBO-CUMMBOSIMYECKOE CPeACTBO AOIMKHO OTpaXaTb CTPYKTYpy BMonorn4eckoro
AaBneHuns, obnerdyatb MbllWNeHWe, NpuaaBas emy 60nbLUY0 TOYHOCTb U CUIY;

— KenaTtesibHO, YTOObl 3HaKOBO-CUMBOSIMYECKOE CPeaCTBO BbIrMAAeN0 He Kak Habop
N30NMPOBaAHHbIX (bparMeHTOB C Pa3opBaHHbLIMW JIMHUAMMU, a KaK 3aKOHYEHHbIN, LEeSTOCTHbIN
3puUTENbHBIN 06pas, UMELLNIN YETKNIA KOHTYP.

lMpeacTaBneHHbIN NepedYeHb MeTOANYECKMUX YCINOBUIA, KOHEYHO Xe, HE SBMSeTCS KOH-
CTaHTHbIM, HEOBX04MMO ero NOoCToAHHOEe OBHOBIIEHME N NpoBepKa. boMbLWNHCTBO yyuTe-
nen wkon r. KpacHosipcka, ncnonb3ytoLwime 3HaKOBO-CUMBOJSIMYECKME CPeACcTBa Ha CBOMX
ypokax, npu ux paspaboTke pPyKOBOACTBYHOTCA TpeboBaHMSIMW, aHaNOrMyHbIMU YyKasaH-
HbIM. [aHHbIN (paKT, BbIABNEHHbIN B XO4E€ aHKETUPOBaHUSA yuuTenen Guonoruun, nogreep-
Xpaet apeKkTMBHOCTL 0OCyxgaeMon MeTOAWMKWU, OAHAKO HEeKOoTopble U3 NpuBeOEHHbIX
Bbile TpeboBaHWI He Bcerga yumTbiBalOTCS negaroramu, YTo roBOpUT O HEOHXO4MMOCTH
NPOLOSMKEHNS  MUCCredoBaHMW B paMkax npobriembl  UCMOMb30BaHUS  3HAKOBO-
CYMBOJSINYECKMNX CUCTEM B OOYyYEeHUUN.

MOMUMO YETKMX NPUHLMMOB pa3paboTKkM 3HAKOBO-CUMBOJSIMYECKUX CPEACTB, Npobrem-
HbIM SBMSIETCA BOMPOC UCMOSb30BaHUSA COBPEMEHHBIX M MHHOBAUMOHHBLIX Y4E€OHbIX 3HAKO-
BbIX cpeacTtB. M3 OorpoMHOro nnacrta 3HaKOBO-CMMBOSIMYECKOM HArnggHoOCTU B 0By4YeHuu
Buonornm no 6onbLlen YacTu NCNOMb3YHTCA TONBKO CXEMbI, TPEXMEPHbIE MOoAenn, hopmy-
nbl, rpadvkn n gnarpammbl. Ppenmbl, Knactepbl, MMKTOrPaMMbl, anropuTMbl, MeTansiaHbl 1
HeKoTopble Apyrne pasHOBUOHOCTW 3HAKOBOW HArnsgHOCTU yuuTensa ocTaBnawT 6e3 BHU-
MaHus U He BKNIOYaKT UX B CBOW 3HAKOBO-CUMBOSIMYECKME CUCTEMBI, XOTS HEKOTOpblE U3
3TUX CPeACTB yXKe O0Nroe BpeMs UCMOMb3yTCA B 3apybexHbIx wkonax. o pesynbratam
KONM4eCTBEHHOIO aHanu3a ypokoB Guonoruu, B wkosax KpacHosapcka n [iuBHoropcka yaa-
NOCb BbISICHUTb, YTO TOSMBbKO Ha 5 N3 56 NOCELLEHHBbIX HAMW YPOKax y4YUTENAMU NPUMEHS-
NINCb COBPEMEHHbIE 3HaKOBbIe CPeaCcTBa, Kak BUOHO U3 aguarpammel (puc. 3).

B cBA3K C NPOHWKHOBEHNEM B MeTOAUKY 0ByveHuns Gruonornm penmoBoro noaxoaa,
dperMbl BCE 4alle CTaHOBATCA anbTepHaTUBOW TabfMYHOM HaArnsgHOCTU Ha ypoKax.
®perimoBas moernb npeactaBnaeT abCcTpakTHbI 06pa3 CTaH4apTHbIX CTEPEOTUMHBIX CU-
Tyauumn B CMMBOSIaxX — CBOEOOPa3HYo XXECTKYH KOHCTPYKLUMIO (KapKac), cogepkallyto B Ka-
YeCTBE 3NIEMEHTOB MYCTble OKHA — CIOTbl, KOTOPble MHOrOKpPaTHO rnepesapsXatTcs WH-
dopmaumen, B OTNiMMME OT KflacCMYeckon TabnuyHOW HarnsgHoCTWU, NpencTaBnsAtoLen
cobor cTaTUyHbIEe KapTUMHKK, BKOYatoLwme Bu3yasnbHbll U BepbanbHbIi TEKCT KOHKPETHOro
naparpada (puc. 4).
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Puc. 3. Pesynbmamsi aHanusa ypokoe buosnoauu 8 wkonax KpacHosipcka u [JuseHozopcka,
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Puc.4. ®pelimosasi cmpykmypa € rnycmbsiMu criomamu (npomoghpeliv)

«Mcnonb3oBaHne ppenmMoB B HarnsgHoOM obydeHnn no3BossieT CTPOUTb B3aUMOOENCT-
BME MO CXEME: YYUTENb — TEKCT — YYEHUK», YTO COOTBETCTBYET COBPEMEHHbLIM NOAX0AaM K
06y4eHuto, 3agaHHbiM B FOCT BTOpOro nokoneHus. Mpu 3ToM yHKUNS yunMTens n3amMeHsieTcs
B CTOPOHY KoopauHaTtopa wnu chacunutatopa, a (PyHKUMUS yYyeHrka npuobpeTtaeT xapakrep
BHYTPEHHErO Avarnora ¢ aBTOPOM MM UCTOYHUKOM y4ebHoln nHdopmaummy [6]. B kayecTtBe
npumMmepa y4ebHoro dperima no 6monormm Mol NpeacTaBnsiemMm PPENMOBYIO CTPYKTYPY, paspa-
BGoTaHHyt0 Mo TeKCTy y4ebHuka «bronormsa. Obme 3akoHoMepHocTU. 9 knaccy [7] (puc. 5, 6).

NHC,HO(R) 1.[NH,COOH

m MNMPOTEUHBI 4 Z.INHZ(‘OOH +CnOOHR))/ Cp(H,0)
=] \ n <

18
20 HYK/TIeHHOBBIX K-T = 2 * 10 §eron

50-80%

Puc.5. ®pelimosas cmpykmypa C 3apsiKeHHbIMU criomamu (3k3o¢hpelim)
«OpeaHuyeckue sewecmesa, 8xodsuue 8 cocmas Kinemku. benku»
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Puc.6. ®pelmosasi cmpykmypa « OpaaHudeckue seujecmea, exodsujue 8 cocmas Kremku. Yamneeoob!»

CAXAPHIBI

L

B cBA3M ¢ npeBanupoBaHMeM AeATenbHOCTHOrO noaxoaa B obyyeHun, Tpebyemoro Ho-
BOWM 0Opa3oBaTesibHOM KOHLUenuMen, Hapsay ¢ operMoBbIMU CUCTEMaMN B LLKOSbHOM 61ono-
MMM NONyYaroT NPUMEHEHNE BU3YaribHble anropuTMUYECKNE A3bIKW. OTU CPeacTBa HarnsgHo-
CTU NpeacTaBnsoT cobomr Lenoyky BroKoB, KaXabli U3 KOTOPbIX — 3HAKOBO-CUMBOSIMYECKast
MoZenb NPakTU4eCKON U YMCTBEHHOW AeATENbHOCTU, BbIMOMHAEMON Ha JAHHOM 3Tane yye-
HUs. 10 MHEHWIO METOAMCTOB-OMOMOroB, 3aHNMatoLLMXCA NPOBIeMON NPUMEHEHUSA anropuT-
MOB B MeToauke B1onorumn, aTn cpeacTea 3aMeHsIIOT KNaCcCUYECKYHo CroBECHO-006pasHyto Ha-
rMAAHOCTb, ABNSOLLYOCA ManodddeKTUBHOM Ana hopMUpoBaHns GUONOrM4ecknx yMeHUn n
HaBbIKOB LLKOMbHUKOB. BrayarnbHble anropuTmbl CNOCOBCTBYHOT OCO3HAHUIO yYaLLMMUCS CBS-
3el TeopeTUHECKMNX NOCTPOEHUI C NPaKTUKOW, obecnevmBatoT nocnegoBaTenbHOCTb U Normy-
HOCTb U3IOXEHUS COAEPXaHUs NpeaMeTa, He Tepsad MMaBHOro M NPUHUMAMANbHOMO M3 BCEN
Maccbl MaTepuana LuKofnbHon 6uonormn. Ha puc. 7 npeacraeneHa anroputMmyeckast CTpyk-
Typa, KoTopas oTobpakaeT Xapaktep OeATEeSNbHOCTU YYalluMxCs MNpu peLleHun 3afaHus
Ne 122 paboyen Tetpagu B. B. lNMaceyHuka «buonornsa. BeegeHne B obuyo Guonoruio.
9 knacc», paspaboTaHHas No MpPUHUMNAM BU3yaribHOro NPOrpamMMUpPOBaHUS anropuTMuye-
ckoro s3blka «[JPAKOH», npeanoxenHoro B. B. MNapoHaxaHosbIM [8].

y YeJioeexKa reH AJHHHBIX PpecH ]
3aga4ya JOMHHMpPYeT Hajg TIeHOM  KOPOTKHX.
Kenupma ¢ IMHHBIMHE A pecHHUIIAMH, ¥

oTIAa KOTOpoil GBIMM KOpPOTKHe, BHILLUIA
3aMy’K 332 MYXKYHMHY € KOPOTKHMH
pechymanvm.  CkoadbKo  THIIOE  ramer
obpasyerca y xemupmer? CKoNbKo THIIOR

ramer ofpasyeTcsa y My4uHBI?

|

[

CKOJbKO THIIOB TaMeT 06pasyeTcs y CKOJBbKO THIIOB raMeT 06pasyeTcs y
JKeHIUHBI? MYAHHBI?

I O6o3HavaeM NPH3HAKK GyKBaMu | I Onpepe.iseM reHOTHIT MYAYHHbI I
Ornpene.isieM reHO THIT JReHIIHHE] 10 OmpeneigeM BapHAHTBI raMeT
TIPH3HAKAM eé 0TLa MYAHHBT

l T
[ | —
CKOJBKO THIIOB rameT ofpasyercs y
MYEIHHBLI?

Puc.7. Anzopumm «PeweHue eeHemu4eckol 3ada4qu»
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OnopHble koHcnekTbl B. ®. LaTtanosa, WMpoko ncnons3yemble B 06y4eHnn buonorum, B
nocrneaHee BpeMsi 3aMeHsIIOTCA MeTannaHaMmm 1 KapTamm NnamsaTtu, npyweawnMm B otTeyecT-
BEHHYIO LUKONY M3 3apybexHon neparorvkn. b. Oenoptep, M. XeHakn — aBTOpbl METOOUKM
NPUMEHEHMA MeTanaHoB CYMTAIOT, YTO 3TU AnAaKTUYecKne cpeacTsa B HamborbLuen crene-
HW NpubnmkatoT hopMy 3anmcK y4ebHOM MHopMaumm ¢ MOMOLLIBIO CUMBOJIOB K €CTECTBEH-
HOM paboTe Mo3ra no BOCMPUATUIO U nepegade ator nHdopmaumm [9]. CneposaTenbHO,
«...eCIn yyalumecs MOryT CUMBOSINYECKM N306pasnTb OOBEKT U3YUEHUS, 3HAYUT, OHU UMEIOT
O HéM [0CTaTOMHO ACHOe npeacTaBfieHue. OTO, HECOMHEHHO, MOBbLILLAET CTENeHb BOCMpU-
ATNA U ycBoeHus maTepuana» [10]. B npouecce crioBecHOro B3aMMogencTems pasymy npu-
XOAMTCA COpTMPOBaTh (dparMeHTbl pa3HOOOpa3HOW, CRy4YanHOM M XaoTUYHOM MHAOPMaLUi,
OOHOBPEMEHHO OCYLLECTBIATL 0TOOP, (OPMYITMPOBKY U CUMBOSIMYECKYIO BU3yanusauuio Ma-
Tepuana c y4eTOM CIioB U Uaeun, BO3HUKAKOLLMX Ha NoACcO3HATENIbHOM YPOBHE, MUCMOMb30Ba-
HVEe CUMBOIIOB, Takum obpa3om, NoMoraeT ynopsaoumTb 3fieMeHTbl MocTynarowen UHAop-
MauuKn, n cnocobecTByeT BO3HUKHOBEHMIO NIOMMYECKUX CBS3EWN, YCUMEHUIO KOHTPOS 3a 3anu-
Cbl0 MHGOPMALIMK B NAMSATK, CriefoBaTernbHO, LWaHChl HA 3anOMUHaHWE 3TON MHopmaumn B
namatun, BodpactyT» [11]. Kapta namatu, paspaboTaHHas 1 ucnonb3dyemasi Hamm npu Npoxo-
XaeHun naparpada 21 «HeopraHuyeckue BelLecTBa, BXOAALWME B COCTaB KNETKM», y4ebHmKa
B. B. MNace4yHunka «buonorus. O6Lme 3akoHOMEPHOCTU. 9 Knacc» npeacTaBneHa Ha puc. 8.
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PasroBop 06 1cnonb3oBaHWM 3HAKOBO-CMMBOJIMYECKMX CUCTEM B OOy4eHun Grmonormm
XOTenoch Obl NPOJOIMKNTL, 0006LLIMB HapaboTaHHbIM MaTepuan u yoeauBLUNCH B CEPLE3HbIX,
3HaUYUTENbHBLIX NepemMeHax B cnocobe n acheKTMBHOCTN YCBOEHMS MHApOPMaLMN yYaLLMMu-
CS1, HAKOMUB ONbIT MO pa3paboTke 3HaKOBO-CMMBOSINYECKMX CPeAcCTB. A Nnoka npurnalliaem vm-
TaTenen aTon CTaTby K JarnbHenLWeMy pasmbILLNIEHUIO U COTPYOHUYECTBY.
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Sign systems as means of a further effect of a learning biology

Abstract. In this paper the authors analyze the advantages of sign systems, consider some of its aspects in
relation to learning biology. Provides principles of the sign systems projecting, examples sign aids which
were developed by the authors to the lessons of biology.
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