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5 bfsgamol ovgm®ool 3Gobzodgdo
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03056 306056009
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33530 9690l Lsbgwdfioggm mboggdlodgdo
J9050L0, Lodotmzgum

6596 ddo  a56boereemos 056 sl 389600l FsmgBozol  (bfsgerol  ogm@ools)
360630900, GMIYdoz  Fordmsagbl  ULfsgarol  3HmEglol  sdmbsgser  ©gdmargdsl,
935300600985 99036900 3G gbol sHUL, sbobsgl dmbsgerol 360809698590 bobsdzoemgl.
05000 3606303293 ©5 056800930 7)s© 3sbbmEE0gErgdol 3bgdo 30 560l Lsrg3909Ler
bsF»semgds  Lobffsgemem - bss@dbGHgem 3Gm3gbol dsocrbs®olbmgbs  Fa®dsGorgzol,
dbfszangBg 096306930 Lsbfagerm as69dcmb 394060l bagdgdo.

Us335600 Lodyggdo: 05009(H03s, 3063030, 9999360985, 0bB9630mbscr0Bd0, JodycHobdo,
32960379080l ba®Is@oenmds.

»0093030 dgMAEM@o Lodyges - "Mathetica"- o 306H30MHO MoG[IBOMN
603bsgl  "dmfogggmdsl”, Mmdgwoa obg3zg Fgodwrgds  gobodoMEHML, Mmym
Lfogeool »bsto (Spicilegium Didacticum 1680:1). Ubgsggsto, ™I godzom
»05009B030" 5Mm0L bfoganol dgbogmagds, bgwmabgds, ¢gdbogs, ogmg 96 gdgdg
9936096900l Logombgdl. 0©gbs©, ,d5m9B03s” M0l TgbogmMgds Lsgarol
Fglobgd s 030 FoMmdmogbl LFsgzwol mgm®osl. dol doMoma Logbsw mbws
9030Bb0m» Mo 5 Mmym® Moo 9godgabml dmbfegegd Lsgsbo. matm Gma
03536309 3Hmm, gl 500l mgmeos Lsgbol 3mEbol, dolbo ambgdom Bamdol
JgLobgd (Rainer 1997: 7).

OeymOE 0033939, Omymmz  LHagamgdol, oby  ULfsgerol  ogm®mogddo
93300 MGG 39-17 Lov396930 056 5dML 3mBgbods Fmabobs.
056 59mb 3m3960mLoL ,,85009F0300“ dg0dobs goblis3mmMgdmao 360d3bgwmds
@5 300395 39053MA030L  0bGMM0530, B396L by sGlgdryeo dobisgrgdol
90bg300 55313390 RsYses Loz ol (Fomg@E03ol) mgmmool dgEbogd s
5LadMYdME LoLEYTL (doLosdg 2020: 70).

»3000(3030 @omobm®mo FotBmBmdol (Principium) bo@ygss s 650dbsgl
»U00golL* 96 ,boggydggenl®, LayMmgb gdvEgdsl. Imdsg0¢0 MsmMmdOL bFsgerols
@5 50BMOL bogddgdo 2obLoMmMgdwyeo 3603369 mds 9boFgds dmddgwgdol 0d
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9035600 gdsl, 08 53mbsgsw, LogMmh YOI, HMIWOMsE FoOr0ToMHMYdS
39935005, 353515037, BMAS3JPIZMA03M0, OPSIBHOIMNEMO S FoNYBH0IIMO
3006303900 @sbsygmgbo s  Lobgerddwgsbgarm  gdwangdgdos  Lffsgans/
Lfo3eqdol  3Mmgudo, MMl 2s6gdg dgodegdgeos Lsgas/Lfsgergdols
3039LOL FoMIoOm3s (dobiognsdg 2020: 81).

939 JoOHDM 39PRMYH0IME sDBMHM3b9dsd0 B396 30(36Mdom, FbMmerm
BMYPO3993MP03M (503BMIMdOMO Lfagegdol, dmbfsgwrol sbszmdmogo
2963000560900L 45035 0obobgds  bHagergdol 3OHmEglido) s ©EOadBHOIM®
300630390 (035¢LoB0bMmgdol, Fga69dvIemdol s 9dGH0MMdOL, MgMEMOOLs
005 30593030l 9M056mdOU, 3ol LobETo@EmEMHMdOLS s MebIodIz™™dOL,
3MEbol 3330390 G9m30Lgdols s gebdgmMgdol 3M0b3030) (dolioersdg 2020:
82). 509550500 B39b 2009350mdm 056 98ml 3mIgbomliol dogk ,ds0mgE03sd0”
Bodmyomoadgdwye Lffogamol ogm®ool 3Gobgodgdl: ,1. 0b®gbgombsgo®dol
(396%Msbgolb) 3Mobiodo; 2. 8gdgabgdol (Bgabmdol) 3Mobgodo; 3. Lsgergdsdo
5353 gdmmmdols  3Gobgodn; 4. Bgalfiagwgmol sgBogmdols 3®Gobgodo; 5.
33¢Hmg8LooL-3aGdbmdgmmdomo  sddol 3GMobgodo; 6. Lsdms JsgBotob-
3®36mdobl, mbgdols s Mfjdghol 3Mobgodo; 7. daMdbmdgmmdoaro 8gdgsbgdol
Lobi@meob (bolagliols) 3Gob3o3o; 8. 0By bmdMGomdol 3Mob3o3o; 9. JodgHobaols
360bgo3o (bsgmam 039¢00); 10. 1530330039 @dol 3G063030“ (MechKoB ...
2018 : 74), GmIgwoms gotmgdg 3m3gbomll dgudergdems 805BBos dmbfsgarol
2obg0msmgds.

056 59mb 3m39bomliol dobggzoom Lfsgerol ,350m93 03000 3Mobaodgdo
500l Lffogarol 3MmEgbol s8mbogso ©gdvIEgds, MMIJWoE 39380MHEYds
3999336900l 3OMmEqLol sMLL s sl bogdg odgl Lobsdgowol sLsbzslicsb
dmbfogerol 36mdogMgdsdo. sdgbo 3mIghomliols dsmg@ozdmo 3Mm0bEodgdol
9900MOME@My0n© Loggwydzgel dqd93bgdol mgm®mos Fomdmowaqbl (debogrady
2020: 82).

9m3@9® 3obzobommo Bgdmm slisbgwgdwmo 35093H03M0 3H0b303900.

06%9630mb5¢moBIoL (3o6BMb30L) 3G0b3030. 50530560l og LsdysMmls
3999336900l 30639 Fysmml FoMdmaoagbl Lsgsbo, HmIgwoi dmddgwpgdl dob
3MIBMBsMs MMRbMgdBY s 0figg3l Iga™Mdbgdsl. 533335, G™A obFsgarmb,
Logabds Mbs 08mgdgmb dob aMmIBEMdsms MmMEbMgd%Y. 0b@gBEomMbsEwoBIoL
(396BMsbgol) 3MoBgodo  geolbIMdL  (MecskoB ... 2018: 74), ™I
50053056030l L3d5M0OLO 56 5oL ol, M3 0EoL, 5M3dgE Fsb Mbs gdgdmL
Loabol 3bso AoagdoL dBgdo s LB gdgdo s 530l 899 Y 3930l
30M5JBH03Me  J09gdsBg; Loabgdol asagds damdstgmdl gmggero  Lapabol
(Bogmol) LEHMYIEBMGMOL LHmO goblibsdo, ge0mzwegbgdsdo. Logbol dsdmygbgds
bgds Bomgmo (3bso), vy 35839690, MM, sLgmo Lsbom 53900 Lagsbo,
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0. dsboemadg, o. m3z0bosbodg

F9Lodagdgeros A53mYgbgdyero 0dbsl sty sfygdwaro doBbol dobswmfigzsw,
beogoem bsgbol  20850M0099e0mds (Amfiglitoggdremds) Bbgds dsdob, MHm@gbsg

3LsLOWEOo Fggbodsdgds alsfYyoll s gOHMO 25dMbsEegl 2obBMmIBZLL, brmenm
8gmg BggaL-

B99mm0g3M0sb  godmdobstg, 056 s3ml 3mIgbomlio odwngzs sl
J9ambgdasls:

o 5M5xIM0 56 5MHOL 0LYMO, MMIEol d89(36905(dgEbMmds) 56 Tgodargds;
] 0583960 56 Gg0dgds (8g0bm) 8900936m, 099 B0l goagds o6 Fgodwgds;
o 56 56M0b 15335MmOLO TBMEME oo™ Lsgsbo. smEowgdgwos sBz9bm ol

365903590 (209mynbgdsdo) (Mecrkos ... 2018: 74).

990936900L  (BgbmdoL) 3MoBEo3o. 93 3MmOBE030L  FeBbMMEOgEYBdOLLL
3M3gborlio s8meol 899936900l MIMOHO00E. ds3d30s5, MMA (3m©bs Fgodobmls
3MEOEgdIW0s  Y3geex3go  dgodgbml  m300mb, b Lbggdoligsb, dop™sd
439@sBg Lo39mglm gbs gl 5oL, As0aMl 935 300 Loabadoligsb; vy
30b@om, MMA 8533385 39RO 0EFMPYL, 396 Ms Fgolffsganrml (0w LfiMsggs
05306 LMoxs, ) B30 Js30b dg3M0), bmem 0] MBS Bl s LYMmMsw
03M©IL Lgsbo obFsgwml LHm®ms, LgMoMmBLEs, M3 Bodbsgl 0dsl, HMA ol
005 oMM LHogermds, 5Msdg@ dgolfsgms o LOWWYMBOWSW OGRS
Lo sbls, M3 Bodbogl 0dsl, MmMA 356 gl Lsgsbo ogob. M3gmglios do3d3%bg 0J3sb,
63 5MOL 2odagd0sb0, gosdmEowgdols Idmby, 30Mg gofizMmabowo d3mby.
96033690m3z56005 505 0, ) M09 gbbobL MLIghs FobFog3wgdgels, sb Modgbs
boba ™oz dgmdeos 0dbxguoml bszmme® dMmIgdBY, MsdgE MHMYMMOS
3OHmIob G990 (dolosdg 2020: 82).

bHsgmgdsdo sdohgdmemmdol 3Mobgodo. (36mdowos, ™3 Bgdolidogho
Uogdd0sbmdol  FomToBgdsl  gobsdoMmmdgdL  dsgdzol  3goowlboboolgmo

53M30gdMgds. ds3330L Logargds LMvmegds 95d0b, Gmqlsg Logbgdo
LfmMoss 08s0onemo acmabmdgdolisggh. gl 3M0bEodo gmeolbdmdl, Gmad

Lobfogarm dsbogws oy 0dbsl dofmgdoyeo, M™I sl dmbfogarg sg30ws
0m30LgdEL. BoMsd, 83 3MOBE030m, 3gMoELobEologMs dglcmvyegdol
30MMd90T0E, 30 96 58MEYgd0sb olobo, 3obsa:

o 53500 59300 Msdgbody 6 ghmo, Mmdgewodyg 3603369 mgsbo
23OHIBMdY;

o 56 FgLF930 MBsM0, LsmsbsM Lsbom As8mMm0Ygbmb F3w95 (mbyds);

. 39600BI3w© 30w 0XIMIBIE YZISBIOL;

o 96 3930M30l 33900l G030 5M0x3gML 56 SbMM309wgdIb;

] o6 Gql0300 B0 BgotBomb Lsdrsem s 03396 Ol (MecskoB ... 2018: 75).

890Lf53¢gmob 53¢03mdoL 36G063030. Imffogzargms sg@oamdol gsdmEigggol
9O® - 9O d0MH0MOE 30MHMBL  Lfogars/bsgwrgdol 3MmEglbdo 0b@gmgliol
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(Bm@035300L-0.8.)  253mf393s  FoMmTMoagbl. 0bGHgMglo  (AmEH035305-0.0.)
of393L  AmUogarol  ogdom  2sbHymdal  Lffsgerolsdo.  dslfegargdarol
©53M 3000909905 85333900b530 56 b 0gmb ¥bsdlo. Isb IMsgz5weBgMMZsbo
Mbs  2obsml  UHoges/lfegeadol  3MmiEglo,  ssob@gtmalmlb  dmbfsgarg
F9Lsbfogero FsLoErOm S sBIBML Bom Gogd@gdols s 367d9dOL d3Mad@Eozsdo
25809496900l 59930egdEMdS.

3M3960MLol BomgBHogmmo 3mbignaool dobggom Lffsgerol 3Mmaglbdo
§58y939600 Bobsgsb0 FmE 03530, Mo LEgMAZESE 1935 85333900l 0BE Mgl
93l Labfogarm Loddosbmdolsdo. 8533390l IM35¢RIOMZ560 5gE03MdYdOL
306M0Mmd9ddo  9MBg3960L  Lodmomrgds  9dwg3sm, bemeom  dobegwadgwl -
053939006 0b0g0MIwMo  doymdol  gebbm®mEogmgdol.  Moyb
05393900 F0bsgebs ImE030Mg0Eqdo 5006, s Bobfegegdeol bs3ewgdo

©obToMgds  glsFommadom. bAoMs@  33¢g30LoL  EITMZOEIMSE  0VYOID
290509393 0wgdIOL, MZ0MIMPIOSM  WMYOINOHO  SHBOHM3BIdOL, ©IL33BgdOL
399mGobol b0, gbdstgdosh gMHmBobgml s obsFIMHMAWMdGD. 5383900
slobmo  JoBBoLmgol  dogrolbdggel o6  0dmmadab, fgze  Lodbgarol
39Oob3s o bJoMo i35 gu 3OmEgbo MBGm  3603369wm3zsb0 o
©OMHGOME0s 053939006 LHoges-s0BMm@OLs s 29630m5Md0LsmM30L, 300MY
3636900 89070, ®3@pb 330339 o 0535 1)dnggdosb L3mse
Lfogaools (dsbognsdg 2020: 84 -85).
53¢mgLool-33®dbmdgmmdomo  spgdob  3Mobgodo. 3 3MOBE030L
256bMME0gmgdoLsl, Hmam®E 06E96E0MbseoBIolL (As6BMsbaol) 3GHobiodols
3M3960mL0 s9meol 899936900l MgMOHO0EB. d53d30s MM 3m©bs Jgodobmls,
SMEBOEYdIW0s  Y39eox3gto  dgodgbml  m300mb, 96 Lbggdoligsh, doa®™sd
939ty Lomzgogbem gbs gl oMol, 250aml o35 300 Loabgdoliysb,
3MdbMdgdOL  89d39mdom.  3MIgbomlo mgErol, ®md aMmdbmdgdo gl sMoL
399936900L Y39y Ls0dgEM s Ms35M0 LETMoEgds. MY 0bEgwgd@do
0 5MOL 5MOGYMH0, M5 FobsdY 56 SOLYOMDS FMIBMBO 5¢Jdsdo. MHABMdYdO
3w95m© 3035MmM0s Logbgdbg s 500435996 Foon 0B0EHM™I, HMA AMbgds-gLs
B Loabgdol sdmEagds 30 56 5oL, gl sG0oL MFAgDs, BMIgEroE dmGIMdL
Loabgdl.  d53d30s 30M3ge M0ado Mbs olsMmAIdWMU, 9.0., Gg0TgEbml Logsbo
J9aMdbgdgdolL Lodwswgdoom (Mecskos ... 2018: 75).
b5dms 3o380Mol-gMAbmdOl, 3mbgdols s Mfidghol 3Mobzodo. mv) 4306ws,
™I 153930 LoEAZzEr0sBs© Fgobfagurml Losasbo, s00d3sl ol s dgodgEbmb
3Mbgdsdo 530 gdgE0s  gmbgdol, amMmAbmdols s ®Ighol  3Mobiodol
9005bMds. 53 3MH0B6E030L Lfogamol 3Mmagldo 2sbbmM0gwgdolsmgols 0sb
59mb 3mdgborlio sLgo MRzl 5393l mUfogangl:
e 00 Usgbgdol 80dstrm, MHmMIwgdoi G90d@wgds s©030d3sm  dbggg—
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0. dsbomadg, o. mgz0bosbodg

@wmdom, L3gboom b6 bgwol dgbgdom, oxghg dbmeme bl
035090, gM9dL s bgagdl;

¢ 00 boabgdol Jo8s™m, 0 SOXIOM 5MSRIMO, HMIgams Fglsbgd d9b
39L3obL bggdoliysb, yzgws dadmbgazsdo sMdmboo mM30mMmb dsm
F9L53gdEMdST0;

o LydMomm Loddggddo dbmEmE MWIGONL X IO, 9.0., JEIVY OY™
563 bgdmo, HmI gl sMol ©IgMOL Lo@yzgdo, MIGELSE
3MLEOMML 56 gdEgds s 63 Fg0dEgds Gggdogmls;

e SBMO, HOMIGElsg Igb 500g358, LHMmMgE WIGONL 30903608 s oM
§om3Mo9bL 50530560l GogM godmymbgdwmals;

*  OHMEYLsE FMIbMBdYMBOMO 5035 )0, Bl ¥bs F99d3z9 ™M™
Lbgs Ms00g;

* ym3gwo dgdmbggzolsl, Mmgbsg 0bGHgwgdBo 90 s00gdg3sdl Lagbol
oML, oL EsLEBAMOESE B FMz0BoM Lbgs Mo0dg (MecrroB
.... 2018: 75-76);

G3%dbmdgmmdomo  8gdgabgdol  LobGmemob  (Lobaglol) 36Gobgodo. 50
300630350 3m3960LL gldol ol Lffsgegds, MM ©SFYSMOE0s AHIBMBS©
0035%Bg. 35dobosdg, 0L Lgbgdo, HMIEGdOEG 5004dgds Fbg3gEMdOm, Fgbadoo
(89a0dbgdom), Ldgbom, ybmligoom s 5.9. MBS 043696 MABMBYBdOL MdOgIEsw,
59gbss3 gl Fglodegdgeos, 96 M930LMsz0, b Fsmo Bsbs33EdIdO.
353330l 35c0gdL BmI 56 FGmAW0sm M530LM035© 9BsMMB, 56 FoMmBmolisbmb
053030l BIMHGdO b FgmMso bsgbgdo; yzgmexgho gl bs 39dgdmo
39Mg. 55939 YMMYOLSE 50 8Os MZOMMD FHOGMs, 56 P30l Mgl MBWIOH™U,
56 yggms 350960 3o30Lmszs 9oL Fbmermo s FbmErmE (35MOgEo
B3 gdYR0. 50606 3MOBE030L Fodmygbgdolismgzgol Lffsgws/Lfsgwgdol
30Mm39Lbdo 303960bo 0dEg3s S1Yod F0MOMGDdSL:

e 3903 90O Logabl 396 F930MIbMd™ s 5©30435dm, 0¥ ol
56 076905 g?3bMdOL MdOYIE0;

e a™dbMdYd0 MBS 0gml 5©Y335@IM0;

o a®mdI5EMdYVO,  Ms3gbooa Fglodergdgeos, wbs  0ymls
9M535¢M03bM360;

o a®mIBEMBYVOO 259mygbgdEo bs 0dbsl Lsmobam Lsboo
(Mecwkos ... 2018: 76).

30B)B®dMOMBdOL 3MG063030. 3F960LOL Foggd0m 3D - G SGOL Lagbgdol
90BgBgdol 3m©bs; beagrm Jglfogams - gl 5ol gdom Loabgdol dobgbgdo,
M3 60dbsgL, MmMI 96  gmMmsEMadom ©s BB dgobfegang Logobo. 35306,
L3 853930 GMRWGds Logbgdol FoByBYOL olg, MM Fsb sG> JsHBHM 0EoL
M5l Homdmaagbl ol s M Laboom sOUGIMBL s MHMAMM Fgodegds sOLYGDIMdOIL
1bgo39M50, 53 99000b393530 B33l Fgdwg0s 253M0Y356mL gMmo FgmMmgliogsb.
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3M3960Mlol sBMom, Fobgbo of sMLYGdMBL Lsg3dzaol Ascm9dg. vy
053936 by FgodgEbml Laabgdol 3oBgBgdo, dsdob Mbs gEo™L s As0ams,
399m033womlb dobgbgdo:

o 2MLYdMBL 0199 505 obs? BP3IL sMMLgdEl;

. 5 5M0L 0b? 2oBLsBOZMHML Logbol Lobgmds s #obdsdlbgzaggdgwro
0530L90MH9d9d0;

. MO0 0b? 3dm033woml dobo yggars 60dsbmgzoligds;

o 5 Loboo sMLGdMBL 0b? o 0.9. (Mecbkos ... 2018: 77).

gmggogg  bgdmmdgdmwo  dgodgabgds  (goEbmds)  sbsermaorm™ols
5 9956900l Lodmoergdom s 2sdmBbgds  2oblbgsggds o  AbyogLigds,
Lofobsomdgam o LadoMoldomm, MMIwgdol Y39wsdyg w3go blbol msgzol
053U.

3039609 B0sR60s, MM dbgds y35dcgaL Ay gErmdgdOlL 355300 B™IGRL,
H@IgEoms Lsdrsegdom 30dbxgemo Fgd3sMm0@EHgdsLs s Logmwgbg, Loggmgles
@5 dMOMBHIOsDY, XJOMZoBLs 5 5MLOMBIEMBY; Bra™dgdo Fomdmopgbgb
05300350 oo F90oMH0EHIBJOL, 9.0., bR GEMOJOO  MEILIWO O
050500 3933500305, b FgoM0Egdgdo  godmIEobstgmdl  Bodmol,
2396336093 0L,  Axgwmdols  gdggmdom.  Mogombowvymo  dgdgEbgds, 30
bm®ME0gEEgds d0M0ms©s© 30bgbms godmzzwgzom. Bggbo ambgds  obgs
9mfymdoo, H™d 35659 96 435993l 53330 gd0L Ladwgogdsls, Lobsd 0go oM
9050f93L 30BgBgdoL LoMIL, M3 5degal Aol (FbYdsl-0.8.) Me3EgdsL JogEgl
5l3gbgdL.

Jod9H0Bdob 3M0b30do (4)65gmE8m0dge00). 53 3063030L goBbmMEOgEgdOLsL
056 53mb 3009960Lo sligo MB35l 0denggzs:

e Lopabgdol Fgdgbgdolisl o6 wmbs dgp39dobogl  Lodbgarol.
Lodbgeol 2obEol, MoEasb  3MmEgudo 3wsMymaom aMdbmdIdL s
9030500530 §Hogbgdl. Moasb 85333900 Bgdg@Ee© gbMd0sE Lbgol
39b90gdgdL 5 BB 306 ForBg oIMI0EIOMEO;

o 99009250 2odmEol, MmId obobo ambl, F3090L  Ao0slLEgdg6
3OMOHIGBoL ool s M3000Mb637 39dMEOD DM IMEGIW S
3990956003900l dg3bmdsdo;

o 30Ls3 96 980bos LodbgEol s 3063 56 Yotymals AMHABMdJRL,
0330936 s 93090l 39bsmab, Lsmsbsm Fglboo doofg3l §ob o
530w >@fg3L 8F39035wb.

5300530039emdoL 3M0b3030. 056 3ml 3mIgborlo MsgzsdoMzgEMmdols
3M0b3030L sLgm 0bEHIM3MYE 305l 0dEgzs:

* 56 56Ol 0ligmo gbs, AgbogMgds, bgarmgbgds s LodMALY, HMBgE M3

06 3dmbgo 3530L0 BoMFH030 (dMam) gdsagbgeno, slig 300g35m,
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0. dsboemadg, o. m3z0bosbodg

Lofiyoligdo s gergdgb@gdo, Mmdgwms 8930Mgdoo s Lbgsalbgs—
339600 235boa9000 503MEIbYds AMegowo bgsIlbsxgMMgbgds;
e L5fgobgdol LMo Gm®IMWoMmadoEsb sfygds bmd ymggwwmzol
4960l aslomEst bsomga, dmbgmbgdwyen, matm 393 oa, Lfsgergdols
95 999936900 dz0Mg dgomel (Mecskos ... 2018 : 78).
OOamME 3bgs3m,  FsmgBogs LPsgagdol 3Mmiagbdo  fobs 3wsbbyg
fo8cfiogL  93oLAHOZNW 3HMEILIBL, Bd8ME3935L EbIEYRL JMOINLFol

B0 5@ 0@mdIl, $353MMMs© 0393l BMooEomE Lsbfsgwm 3GMmEgLls,
ombmgl Imbfogargms 53EG™MbMB0sl s 39sgmaol MmOl yoobgogsl, bbgs

9600 Ho0dmbgbsls. ob, Bggbo sHBMom, Fo®mdmaygbl 3mbLEMXE030LEwM®o
0573030 Loxyrydzgwl, ®mdgwoa 2eobbdmdl  Lfsgwgdol 3Mmmaglbdo
9mbfogegos  0bGgMgligdol  Bgdofgzbom  dom3z5eolfiobgdsl, Msms  dom
399mb g35gBHgd0b, dmgzagbadols s 36909dol sbseroBo s 0bEHYM3MYESE0s.
B396 30B0sMgdm 3HMe. L. md7960d0L gbgrEgdsl, M ,LFsgargdolsdo
3MBLEMIE030LEHWo FoEyMTs IN05BI 56 LJoMymaiL Lolifsganm dMmzglido
3@0obo3gm®mo 390MgdOL A53mygbadsl“ (@ mdzsbodg 2013: 3).

MROM dgBHoE 056 59mb  3m3gbomlio ms30L 85093030l 3M0bE03gdom
390dengds 3030Rb0mo dmfogwgBbg MmM09bE0MIdEo Lfegergdol oMo dol
0lgo0o 35bslosmMYBWGOOL 3IIGIPIOCS, MIIYMOIOOFS:

e dmbfogarg - bEagars Lfegergdol bydogd@os;

e ULfogams 3tmbol 53900l ba@abmligmao 3HmEglos;
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The article discusses the principles of Jan Amos Comenius’ Mathetics (Theory of Learning),
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and reflect the reality in the student's awareness. The principled and consistent implementation of
them is the means and the best way to conduct and solve the high-quality educational process in
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Standardization.

The name "Mathetics" comes from the Greek word - "Mathetica” and literally
means "learning’, which can also be interpreted as a learning ability (Spicilegim
Didacticum 1680: 1). In other words, "Mathetics" is the science of learning, art,
technology, knowing or looking for the questions of science. Thus, "Mathetics" is the
science of learning and it is a theory of learning. Its main subject should be what and
how the student should cognize particular thing. More specifically, this is a theory
about the knowledge of what the essence of thing is, the possession of thing in mind,
holding it in mind (Rainer 1997: 7).

As it turns out, a revolutionary shift in both teaching and learning theories was
made by Jan Amos Comenius in the 17th century. Jan Amos Comenius' "Mathetics"
acquired a new dimension, and for the first time in the history of pedagogy, based
on the available materials at our disposal, laid the groundwork for the scientifically-
based system of the theory of learning (Mathetics) (Basiladze 2020: 70).

The word "Principle"is the Latin word (Principium) and means "beginning"
or "foundation", a basic provision. Of particular importance in the education and
upbringing of the next generation is the direction of action, the starting point, on the
basis of which the work will be done. Therefore, general pedagogical, didactic and
mathetics principles are the basis and guidelines in the teaching/learning process,
without which no the teaching/learning process is possible (Basiladze 2020: 81).
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Until today, in Georgian pedagogical thinking, there were known only general
pedagogical (taking into account age development of learner during the process
of teaching) and the didactic principles (using visual aids and the principle of the
unity of awareness and activity, theory and practice, knowledge systematicity and
consistency, and knowledge acquisition and repetition) (Basiladze 2020: 82).. Now
we present the principles formulated by Jan Amos Comenius in his “Mathetics™ 1.
The principle of intentionalism (intention); 2. The principle of cognition; 3. The
complementarity principle in learning; 4. The principle of learner activity; 5. The
principle of autopsy-sensory perception; 6. The principle of triplicity — the principle
of feeling, mind and belief; 7. The principle of complete sensory cognition; 8. The
principle of causality; 9. The principle of chimerism (sterile hope); 10. The principle
of primordiality” (Meskov, Ziskin, Sabanina, 2018: 74), without which Comenius
finds impossible learner’s personal development.

According to Jan Amos Comenius, the "mathetic" principles of learning are the
starting point of the learning process, which is related to the essence of the cognitive
process, and it concerns with the perception of reality in learner's awareness. So, the
methodological basis of the mathetic principles is the cognitive theory (Basiladze
2020: 82).

Let us briefly discuss the above-stated mathetic principles.

The principle of intentionalism (intention). The first source of human cognition
of the universe is a thing that acts on his/her sensory organs and causes the sensation.
For a child to learn, the thing must act on his/her sensory organs. The principle of
intentionalism (intention) (Meskov ... 2018: 74), implies that the thing that human
learned is not sufficient, but he-she must seek ways and means to understand this
thing clearly. and then to move to practical action; the understanding of things is
the correct opening, disclosure of the structure of each thing. The use of the thing
becomes clear if we show that the thing thus constructed can be used to achieve the
previously defined objective, while the good condition of thing emerges when the
end corresponds to the beginning, and the first one expresses the intention, and the
other one expresses the outcome.

Based on the above, Jan Amos Comenius makes the suggestion as follows:

] There is nothing that could not be cognized;
o Nothing can be cognized if it cannot be understood;
. It is not enough to understand the thing, but is it is necessary to demonstrate

it in practice (in use) (Meskov ... 2018 : 74).

The principle of cognition. In applying this principle, Comenius proceeds from
the theory of cognition. In order to acquire knowledge, the child has to cognize
everything by himself/herself or from the others, but the best way is to learn from
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the things themselves; if you want your child to know well, he/she has to learn (if fast
then fast, if much then much), and if he/she wants to know the thing accurately and
learn it correctly and seriously, which means that he/she not only was studying, but
also he/she learnt and perfectly mastered the thing, which means that he/she knows
this thing. It is better that the child deserves to be spoken that he/she is competent
and experienced, than he/she is a trained proficient. The important thing is not just
how long he/she listened the teacher, or how long he/she can judge his/her own
work, but what is the outcome of this work (Basiladze 2020: 82).

The complementarity principle in learning, It is well known that the success of
any of the activities is due to the child's conscientious attitude. The child’s education
is carried out when things are properly directed to the senses. This principle implies
that the teaching material is provided so that the learner can easily master it. However,
even when implementing this principle conscientiously, those cannot succeed, who:

lost one or any really important feeling;

are not able to use their reason (mind) properly;

believe easily in whatever it was;

or do nothing because of fear of making a mistake;

are not able to choose kind of mean and argue for it (Meskov ... 2018: 75).

The principle of learner activity. One of the main conditions for challenging
learner activity is encouraging their interest (motivation — I.B.) in learning/teaching.
Interest (motivation-I1.B.) results in a positive attitude of learner towards learning.
Teacher's attitude toward children should not be indecent. He/she has to ring the
changes on the teaching/learning process, keep learners’ interest in the material to be
learned and show them the necessity of applying the facts and concepts in practice.

According to the Comenius' mathetic concept, self-motivation is a key factor in
the process of teaching/learning, which is based on children's interest in learning
activities. Children are given the opportunity to choose from a variety of activities,
while the teacher can adopt the individual approaches to children. Since children
are intrinsically motivated, they need less teacher’s assistance. Frequently, when
conducting research, they make independent decisions, develop kills of logical
thinking and drawing conclusions, and they help each other and collaborate.
Children spare no effort to achieve their goals, overcome difficulties, and frequently
this process itself is more important and valuable for education and development of
children than the concrete result, since to some extent, they are leading their own
learning process (Basiladze 2020: 84 -85).

The principle of autopsy-sensory perception. In applying this principle, as
the principle of intentionalism (intention), Comenius proceeds from the theory
of cognition. In order to allow the child to acquire knowledge, it is necessary that

275



030d() BIMANINL LOLITIBNB(M 'IJ6N3IHLOSISOL (O3S, 2020, Ne2(16)

he/she cognizes everything independently, or from the others, but the best way
is to learn from the items themselves, through the feelings. Comenius thinks that
feelings are the most reliable and central means of cognition, since there is nothing
in intelligence that never existed there before in sensory perception. Feelings are
directly focused on things, and they are perceived by them because the mind is not
just a witness to things, but it is a belief that witnesses these things. The child, first of
all, should make use of this thing, that is, to cognize this thing through the feelings
(Meskov ... 2018: 75).

The principle of triplicity — the principle of feeling, mind and belief. If we want
the child to study the thing thoroughly, to perceive it, and to cognize it in his/her
mind, the unity of the principle of mind, feeling, and belief is essential. To apply this
principle in the teaching process, Jan Amos Comenius gives learner this kind of:

e Regarding things you can see, hear and feel, believe only your eyes, ears,
and hands;

e Do not believe anything regarding the things you heard from the others,
in any case, just see for yourself their reality;

e Inthe divine activities, never believe anything and anyone, but God, that
is to say, make sure that: these are the words of God, who could not be
wrong;

e The meaning you perceive is truly divine, and not man-made;

e Any sense, if that’s not enough, may be helped by another snse;
e In any case, when intelligence cannot perceive the essence of thing, we
should help it by something else (Meskov ... 2018: 75-76).

The principle of complete sensory cognition. Comenius understands this
principle as teaching that is based on sensory perception. So, those things that are
perceived visually, by touch (feeling), hearing, smell and so on, should become the
object of feelings as far as possible, either by themselves or by their sequencing. The
child's eyes cannot glow by themselves, produce colors or secondary items; all this
has to be sought outside. Also, the ears cannot sound or sing by themselves, since
all of them are only the means by themselves. In applying this principle during the
teaching/learning process, Comenius suggests as follows:

e Not a single item can be felt, if it is not the object of feeling;

e The feelings must be adequate;

e The feelings must be multitudinous, as far as possible;

e The feelings must be applied properly (Meskov ... 2018 : 76).

The principle of causality. In Comenius’ view, knowledge means the knowledge
of the causes of things; while studying means finding the causes of things, which
means in turn that you studied this thing carefully and precisely. When the child
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has mastered the causes of things, so that he/she not only knows what it is and how
it exists and how it might exist in the other form, in this case the child can derive it
from the other one.

According to Comenius, the cause does not exist without reason. If the child is
to cognize the causes of item, then he/she should try to understand and investigate
the causes:

Whether it exists or not, to comprehend non-existent thing;

What is it? To determine the type of thing and its distinctive char-
acteristics;

What’s it like? To investigate all its features;

What form does it exist in?, etc. (Meskov ... 2018: 77).

All of the above is cognized (perceived) by analogy and comparison, and there
will be seen differences and similarities, which explain themselves better than
anything.

Comenius believes that nature gives us clear norms of judgements, by means
of which we can judge of the verity and falsity, the good and the evil, proper and
improper things; the norms are the high truths by themselves, that is, the immutable
and eternal truths. These truths are derived through thought, foresight, judgment.
Rational cognition is carried out mainly through the study of causes. Our mind is
organized in such a way that it does not allow us for relaxing until it reaches the
depths of the causes that give it (the mind) the right to have a rest.

The principle of chimerism (sterile hope). In applying this principle, Jan Amos
Comenius gives the following advice:

e  When cognizing things, we should not be afraid of the difficulty or feeling
this difficulty, because during this process, we are withdrawing from the feel-
ings and addressing books, because children rely entirely on the others' views
and are completely dependent on them;

e Asaresult, it turns out that they transmit the power of the superstition to the
mind, and they become an obstacle themselves in cognizing the truth;

e Those who are not afraid of the difficulty and who are not withdrawing from
the feelings, investigate and seek and make progress gradually, and easily
reach the peak.

The principle of primordiality. Jan Amos Comenius gives the following interpo-
lation of the principle of primordiality:

e There is no language, science, art or wisdom that does not have its simple
(elementary) constituents, so to speak, the bases and elements,
by the summation and rearrangement of which, many different

forms emerge.
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e  Getting started with the right formulations of the bases always creates an
amazingly clear, convenient, and moreover the little method of teaching
and cognition (Meskov ... 2018 : 78).

As we can see, mathetics to the fore brings the heuristic processes to the forefront
in the educational process, challenges curriculum standardization, at the same time,
it challenges the traditional learning process, demands student autonomy and the
reconfiguration of the role of teacher, to be presented in a different rank. In our
view, it is the basis of constructionist didactics, which involves greater consideration
of students interests in the teaching/learning process so that they can analyze and
interpret the facts, events and concepts. We share the opinion of Prof. S. Lobzhanidze
that "a constructionist approach to teaching does not completely exclude the usage of
classical methods in the teaching process" (Lobzhanidze 2013: 3).

Moreover, Jan Amos Comenius with his "Principles of Mathetics" can be viewed
as the founders of characteristics of the student-centered teaching paradigm, such as:

e Student is the subject of teaching;

e Learning is a scaffolding-type process of knowledge building;
e Learning is an discovery and exploratory process;

e Learning as a process based on problem solving;

e Unity of the principle of mind, feeling and belief in learning.

If we summarize the principles of mathetics as a theory of learning, we should
note that according to Jan Amos Comenius:

¢ Incomplete evaluation of each principle leads to decreased efficiency of
learning process

e  The principled and consistent implementation of them is the means and
the best way to conduct and solve the high-quality educational process;

e The essence and importance of the principles of mathetics, the ways
and means of implementing them serve to create a student-centered
learning environment;

e It challenges the traditional learning process and demands student au-
tonomy

Thus, Jan Amos Comenius deserves much credit for "explaining the nature
of learning as the process” (Basiladze 2019: 210). In general, by using mathetics
principles and methods, he made:

¢ Learning as an independent and exciting process;

e  Learning as a process of activating students' inner power;

e  Learning as the process of analyzing and interpreting events and
concepts;

e Learning as the process of thinking, searching, foresight and rea-

soning.
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We believe that by presenting the mathematical principles of learning in the
Georgian pedagogical thinking, by their principled and consistent implementation,
we will contribute to the high-quality management of the educational process in the
Georgian educational space and create a student-centered learning environment.
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