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CUHEPTETUYHUHA E®EKT 3ACTOCYBAHHS MOJEJII
» I PAO-TE3AYPYC” IPU ®OPMYBAHHI OKEAHOJIOT'TYHUX 3HAHDb
Y MAWBYTHIX ®AXIBIIB-T'EOT'PA®IB

Uynina O. JI.

Cunepretnunuii  edeKkT 3acTOCyBaHHA Mojem ,rpad—re3aypyc” mOpu
(hopMyBaHHI OKEaHOJIOTTYHUX 3HaHb y MallOyTHIX ¢axiBiiB-reorpadis

CrarTs TpUCBAYEHA MUTAHHSAM 3aCTOCYBaHHS TaKOTO HAayKOBOTO HAIPSIMKY
Cy4acHOI TEJarorikv, SK CHHEPreTHKa y JOCHIKEHHS 3 METOAWKH BUKJIAJaHHS
reorpadiuHux aucuUIUIiH (Ha mnOpukiagl ,,OcHOB okeaHonorii’). B pobGoti
MPOAHAII30BAHO 1 Yy3arajJbHEHO CYYacHI TMOrJSAd BYEHHX HA CHUHEPreTHUKY ¥
nenarorimi. I[lpoBeneHoO menaroriyHuil e€KCIEPUMEHT, SIKHl BHUSBHB HAasBHICTh
J0JIAaTHOTO CHHEPTreTUYHOTO e(eKTy 3aCTOCyBaHHA Mojeni ,rpad-tezaypyc”
(cyMicHE BUKOpPUCTaHHS Te3aypycy 1 rpa(by—z[epeBa OKEaHOJIOT1YHUX TIOHSTH,
pearizoBaHe 3ac00aMu CIIeiaIbHOT aBTOPCHKOT KOMIT t0TepHOI mporpamu ,,IIAH”) B
nporeci GopMyBaHHS CHCTEMH OKEAHOJOTTYHUX TOHSTH IMPH MiATOTOBI MalOyTHIX
reorpadiB (Ha mpukiaai temu ,,I'eomoro-reomopdornoriuna 6ymoBa aHa CBITOBOTO
OKeaHy’ HaBYAJIbHOI AUCIUILTIHY ,,OCHOBH OKEaHOJIOTIT”).

Knrouosi cnosa: cunepretnaHuii ehexT, GopMyBaHHS CUCTEMU TOHATH, ,,rpad-
Te3aypyc” OKEaHOJOTTYHHX ITOHSATh.

Uynuna O. JI.

Cunepretnueckuii 3pPeKT HCMOIB30BaHUS MOAECIH ,Ipad—Te3aypyc” mpu
(bOopMHUPOBAHUY OKEAHOJIOTHYECKUX 3HAHUHN y Oyaymux reorpados.

Cratbsi IOCBSILEHA BOMPOCAM UCITIOIB30BAHUS TAKOTO HAYYHOTO HAIpPABICHUS
COBPEMEHHOW TMEJaroruky, KaK CHHEpPreTMKa B MCCIEAOBAHUSX [0 METOIUKE
npenojaBanus reorpaduueckux JUCUUILIUH (Ha mpuMepe ,,OcHOB okeaHosioruun”). B
paboTe MpoaHAIM3UPOBaHbI M OOOOIIEHBI B3TJIAABl COBPEMEHHBIX YUYEHBIX Ha
CUHEPreTUKy B neparoruke. [IpoBeseH negarornyeckuii 3KCIEpUMEHT B pe3yJibTaTe
KOTOPOT'O BBISBJICH TMOJIOKUTEIbHBIA CUHEPreTHUYecKuili 3(P(EKT MCHOIb30BaAHUS
Moaenn  ,rpad—tezaypyc’  (coemuHeHue ~ Te3aypyca U Tpada-mepesa
OKEaHOJIOTUYECKUX MOHSATHM, peaiIn30BaHHOE C MOMOIIBIO CIEIHAIBHON aBTOPCKOM
KoMmmbloTepHOU mnporpammel L, IIAH”) B mnpouecce GopMupoBaHUS CHUCTEMBI
OKEaHOJOTUYECKUX MOHSTUM MpPU TOATOTOBKE Oyaymux reorpadoB (Ha mpumepe



TeMbl ,,I'eosoro-reomopdoioruueckoe cTpoeHre aHa MuUpoBOro okeaHa’ ydeOHOM
JTUCIUILINHBI ,,OCHOBBI OKEAHOJIOTHH ).

Kniouesvie cnosa: cunepreruueckuii 3¢ddexr, GopMupoBaHHE CUCTEMBbI
MOHSTHUH, ,,rpad-Te3aypyc” OKEAHOJOTMYECKUX MOHSATHM.

3aBaaHHs OCBITH — c(hOpMyBaTH JIOJIUHY, sIKa BUIBHO BOJIOJIE MpodeciiHuM
MOHATIMHUM amapaToM, 3aCTOCOBYE MOro y CBOid MJISIBHOCTI, YJIOCKOHAIIIOE
MPOTSITOM SKUTTS. Y Teopii Ta METOJWIll HaBYaHHs reorpadii AOLUIBHO HpodiemMy
(hopMyBaHHS HayKOBHUX MOHSTH PO3IJISAIATH Ha MPUKIAAl OKEAHOJOTli — HAYKH, sSKa
PO3KpHUBA€E TMpOIECH 1 fABUINA, IO BIIOYBAIOTHCSI B HAWOLIBIIOMY MPUPOJIHOMY
KOMIUIEKCI 3emil, a OTXKe, MarTh IUIaHeTapHUW MacimTad, BU3HAYAIOTh CTaH
CKJIaJHUKIB reorpadiuHoi o0osioHKU. Po3yminHs reorpadamu ¢GyHIaMEHTAIbHUX
OKEaHOJOTTYHUX TMOHATHh 3a0e3leuy€e CUCTEMHICTh 1 CTPYKTYPHICTh MUCIIEHHS,
YCB1IOMJICHHSI reorpadiuyHOi KapTHUHU CBITY, MICLS JIIOAMHU B Hil. OKeaHOJIOTr14H1
3HAHHS € CKJIaJ0BOI0 YacTHHOIO (haxoBUX 3HaHb 3 reorpadii, ToOTO eJIeMEeHT
crerianizoBaHo-npodeciftHNX KOMIETEHITIH MaitoyTHix reorpadis. [IpoBenene Hamu
JOCHIJIKEHHST [24], 103BOJISIE CTBEPIKYBATH, IO 3aCTOCYBAaHHS, SIK OKPEMO, Tak 1
cyMmicHO, rpady-nepeBa 1 Te3aypyCcy OKEaHOJOTIYHHUX TOHATh Yy TMpoIeci ix
dbopMmyBaHHs y MaWOyTHIX reorpadiB CHpHUs€ MIIBUINIEHHIO 3arajbHOTO PIiBHA
chOpMOBaHOCTI 3HaHb 3 okeaHomorii. [Ipu oMy BukopucTanHs Tpady 1 Te3aypycy
OKEaHOJIOTTYHUX TOHSTH, K OCHOBHUX E€JIEMEHTIB €JUHOI CUCTEMU (MOJETb ,,rpad—
Te3aypyc”), Ma€ CTBOPIOBATH CHHEPreTHYHHH €QEeKT TaKoro 3acTOCYBaHHS.
JlocniKeHHsT BIIAaCHE CHHEPTeTUYHOTO €(EeKTy € Ba)JIMBOIO JAHKOK BHUSBIICHHS
e(eKTHBHOCTI 3aIIPOITIOHOBAHOTO METO1Y (POPMYBaHHS OKEAHOJIOTTYHUX 3HAHb.

Bzarami igei cCMHEpPreTWKU MOCUTHh AKTHBHO BUKOPHCTOBYETHCA Y CYYaCHUX
negarorivHux gociipkeHusax [7, 11, 16, 19]. 3 meToro 3acTocyBaHHS y JaHOMY
JOCJTIJDKEHH] €JIEMEHTIB CHHEPreTHKH (a caMe CHHEPreTHYHOro e(eKTy) CIoYaTKy
MPOAHATI3YEMO 1 Yy3araJIbHUMO TIOTISIM BUYEHHX, PO3TWBHMOCH €Ki OCHOBHI
MOHSTTS] CAHEPTETUKH.

CuHepreTrka, CHHEpPri3M, CUHEPTisl — BCI Il TEPMIHH MOXOATh BiJl TPEILKOTO

cioBa sunergos (sun — CIbHE, ergos — JIis) — 10 Pa3oM i€, CIIbHA Jis, CITIBIIS.



[Ipy upboMy, MiJi CHHEPri€w0 pPO3YMIIOTh CYKYNHY B3a€EMOJII0 ACKUIBKOX
(bakTopiB, pe3yabTaT SIKOi OUIbIIE HIK MOXE OyTH OTpUMaHUN 32 YMOBH CYMYyBaHHS
OKPEMHX KOMITOHEHTIB CHCTEMH.

[ToHATTS CcHHepPri3M NpPUNANUI0O y HAYKOBUM JICKCMKOH 3 MEIWLUHH, 1€
CUHEpriCTaMHd Ha3MBaIOTh M’fA3H, SIK1 3a0€3MeUyl0Th NMEBHUN pPyX TUIBKH 3a YMOB
cymicHOi aii ((pi3ionoris), a TakoX JKApPHAHI MpenapaTv, CyMICHO MiJACHIIOI0Y1
nikyBanbHUM edekT (papmakomoris).

[li3Hime paHuii TepMmiH OyB 3aCTOCOBAHMM B MPUPOJHMUMX HAyKaxX MpHU
JOCHIJPKEHHSIX (DI3UKO-XIMIYHUX CHUCTEM, JaleKuX Bl piBHoBaru. Otxe Oyna
po3po0OsIeHa HOBAa MOJIENIh HAYKH, SIKa OTpUMaja Ha3BY ,,CHHEPTeTHUKa .

Bnacue TepMiH cuHepreTuka OyB BBeJleHHM y HayKy y 1969 poii HiIMEIbKUM
BueHUM [. XakeHoM [25]. PO3BUTOK CHUHEPreTHKH, SIK HAYKOBOTO HaIpPSMKY,
MoB's3aHMK, Hacamriepen, 3 iMmeHamu I. [Ipuroxkuna [15], I'. Xakena [20] Ta iHmUX,
171€1 SIKUX BUSBWJINCS BU3HAYAIHHUMU JJII BAHUKHEHHS CHHEPTE€TUYHOT TTapaINT MU.

Crnig BiI3HAUWTH, MO CHOTOAHI y HAYKOBUX Kojax (y TOMy 4YHCI H y
MeJarorii) HeMae YITKOTO PO3YMIHHS CHHEPTreTUKHU. ICHYIOTH pi3HI CHHOHIMIYHI
MOHATTS: TEOPis CKJIATHOCTI, Teopis eBourollii, Teopis xaocy [18, c. 93], Teopis
camooprasizamii Ta iHmi. B mioMy BUAUISETHCS TPU OCHOBHI ,,TIIyMaudeHHS
CUHEPreTUKH: CHUHEpreTHKa sIK HayKa, SK BCe3arajJibHa METOJOJIOTIS 1 SK OCHOBA
MOCTHEOKJIACUYHOT KapTUHM CBITY [12].

Y HaillOuIbIl 3aradbHOMY TJIyMaud€HHI, CHHEPreTHKa — HAYKOBUU HampsM,
TEOpiss caMoopraHizamii 1 CaMOPO3BHUTKY CHCTEM, IO HaOyB CTaTyCy OJIHOTO 3
HaWUTIOMYJISAPHIIIUX 1 MEPCIEKTUBHUX HAMPSIMKIB MUKIUCIUIUTIHAPHUX MITXO0IIB 10
PO3KPUTTS  HAWOUIBII  3araJibHAX  MEXaHI3MIB  CaMOOpTraHi3aiii  BIIKPUTHX,
HEBPIBHOBA)KCHMX 1 HEJIHINHUX CUCTEM OY/Ib-SKOI MPUPOIH, SIKi MepeOyBaroTh y MO
MOTY)KHOI Jii MHOXXHWHHM PI3HOMAHITHMX YWHHHKIB; TOOTO 3aKOHOMIPHOCTEH
YTBOPEHHS, 30€pEe)KCHHS 1 pyHHYBaHHS BIOPSAKOBAHUX CTPYKTYp IUX cucteMm [4, 13,
21].

HoBa ocBiTHs mapagurmMa Oepe 3a OCHOBY NMPUHIUNK (YyHIAMEHTAJIBHOCTI,

monsHocti, uuricHoceti [13, 21 Tta iH.]. MeToro 11i€i mapaaurMu  BUCTYIA€



3a0€3MeUeHHsl [IUTICHOTO YSIBI€HHS CTYIEHTIB MPO CBIT, MPO 3aKOHU PO3BUTKY, SIKI €
CHUILHUMH JJI HPUPOIM, JIFOJUHH 1 CYCHUIBCTBA. [i 3aCTOCYBaHHS y IeAaroridHii
MPaKTUI[l 3YMOBJICHE HEOOXITHICTIO IHTErpalii 3HaHb, rjI00ai3aIi€l0 COIlaTbHUX
npoiieciB 1 moTpedbamMu HOBOro cuHTe3y. L{imicHe *k CBITOPO3yMiHHS 1 (hOPMYBaHHS
CYy4aCHOTO HayKOBOT'O CBITOTJISLY IKpa3 1 MOXe 3a0€3MeYUTH CUHEPreTUKa, CyTHICTh
SKOT MOJISITa€ Y BITHOBJICH1 IIUTICHOTO cBiToOOaueHHs [13].

BpaxoByroun 3a3HaueH1 MOJ0KEHHS Ha ChOTOJHI MOXXHAa BUJUINTH JEKLIbKa
MIJIXOA1B TIPH 3aCTOCYBAHHI 1716 CHHEPTreTUKH B MEAaroriili, siki MoB’3aH1 3 TUM, 5K1
caMe CHCTEMHU [0 CaMOOPTraHI3yIOThCS (3a PIBHEM Yy l€papXiyHOMY MIANOPSAKYBAHHI)
PO3TJISAIAI0THCS B SIKOCT1 00’ €KTA TOCIIIKCHHS:

- cTyAeHT [8, 25],

- Bukiagad [17, 25],

- MeJlarorivHa cucTemMa B3araii (OCHOBHI KOMIIOHEHTH CTYACHT 1 BUKJIaaad
y ix B3aemoii uepe3 3uann) [9, 10, 22]

3yMUHUMOCH JIETABHIIIE Ha OCTAHHBOMY, 00 caMe Il TOTJIAIN BIIOOPaXKYIOTh
MO>KJIMBOCTI 3aCTOCYBaHHS 1/Iell CHHEPTeTHKH y METOUIll BUKJIaaHHs (y TOMY YHCIi
1 OK€aHOJIOT1).

AKTyalIpHICTB iicli camoopraHizallii JJIs IMeaaroriki ImoB’s3aHa 3 BU3HAHHSAM
3IaTHOCTI CUHEPTeTUYHUX CUCTEM JI0 CAMOPO3BHUTKY HE TLIHKU 3aBJSKH 30BHIITHIM
BIJIUBAaM, 4, TOJIOBHMM YHMHOM, 32 PAaXyHOK pAaIllOHAJbHOTO BHKOPUCTAHHS CBOIX
BHYTpIimHIX pe3epniB [9]. Llg ines BTLIIOETHCA NMUIIXOM 3aCTOCYBAHHS 1HHOBAIIMHUX
TEXHOJIOTIH, IHTEPAKTUBHUX  TEXHOJOTIM, METOAYy  IPOCKTIB, TEXHOJIOTIH
CUTYaIlIHHOTO HaBYaHHS TOIIO MiJ Yac 3acCTOCYBaHHS pPI3HUX (OpM HaBUYaHHS, a
TaKO0X 00YMOBITIOE TIOITYK HOBUX CITOCO01B y (hopMyBaHHI iX 3micty [22].

IToromxyemocsa 3 aymkoro JI. A. broncekoro [3], sikuil 3a3Hadae, 10 TpHU
MPaKTUYHIN oOpraHizaiii HaBYaJbHOIO IMpOIlECy HEOOXITHO MaTH Ha YyBasi, MO
CHHEpPreTUYHa 3a 3MICTOM IIeJlaroriuyHa METOJOJIOris, K 1 Oyab-sSKa iHIIA CydacHa
MeJarorivHa TEeXHOJIOTisA, 3a (OopMOI HaBYaHHS IMOBHHHA OYTH OCOOHCTICHO-

Op1EHOBAHOIO.



3anpornoHoBaHa HaMH MOJIETh ,,rpad—Te3aypyc” € eTeMEHTOM CaMOPO3BUTKY 1
CaMOBJIOCKOHAJICHHSI CTY/ICHTa B MeXaX IMeJaroriyHoi cucrteMu, GOpMYBaHHS HOTO
npodeciifHOi KOMIETEHIIT y MUTAaHHAX JOCTIIKEHHS, PO3YMIHHS SIBUIIl 1 MPOIECIB
HaOUTBIIIOTO MIPUPOAHOTO KoMILIeKcy 3emil — Okeany. Bona 3abe3nedye OCHOBHI
BUMOTH OCOOMCTICHO-OPIEHTOBAHOTO MpO(ECcCiiHOrO0 HaBYaHHS: LEHTPaI3alliio
OCBITHBOT'O TMPOIIECY HA OCOOMCTOCTI CTYJ€HTA, OpraHi3allil0 HaBYAJIbHOrO MPOIECY
K LUIECIIPSAMOBAHE YIPABIIHHS CaMOCTIHOIO HAaBYAIBHOIO MISUTBHICTIO CTYACHTA,
CKEpOBAHICTh HAaBYAJIILHOTO 1 OCBITHBOTO MPOLIECIB HA PO3BUTOK 1 CAaMOPO3BUTOK
CyO'eKTIB HaBYAJIbHO-MEAATOTTYHOT AISUIBHOCTI: Ienarora 1 cryneHnra. llpu mpomy
BIPOBA/PKCHHSI Y HaBYAJIbHUW TIpolleC 3B’sA3aHUX JBOX eJleMeHTIB (rpady 1
Te3aypyCcy) IOBHHHO [laBaTU II€BHUN CHHEPreTUYHUN (CUCTEMHHMI) e(deKT B
pe3yabTaTi IHTerpaii, 3MUTTd OKPEMHUX YacTUH B €JIUHY CUCTEMY 3a PaxyHOK T. 3.
CUCTEMHOT0 e(eKTy (eMep/UKEeHTHOCTi) [2], sAKui, SK BIZOMO, MOXE OyTH SK
MMO3UTHBHUMA Tak 1 HeraTuBHMU [14]. Halwacrime mij CHHEPreTHYHHM e(peKTOM
PO3YMIIOTh came MO3UTHBHUHN €(PEeKT, TKU MaTEMaTUIHO BiOOPaxyroTh (GOPMYIIO0
,21+2=5" [5]. Orxke, cunepeemuunuii eghexm 6 ocgimi SK CKIAIHINA COIiaIbHO-
iHbOopMaIIiifHIA cHCcTeM] — 1€ JOJaTKOBUM e(eKT Bij 3Jaro/DKCHUX JIiM BHUKIamada i
CTyJIEHTa 13 3aCTOCYBAaHHSAM pI3HUX NPUHAOMIB 1 3ac00IB HAaBYaHHA K €IUHOTO
LJIOTO.

OCHOBHOIO METOIO0 JIaHOi pOOOTH € BHSIBJCHHS HAasSBHOCTI ab0 BiACYTHOCTI
CUHep2emu4Ho20 eghekmy CyMIiCHO20 3aCMOCY8aHHs me3aypycy i epaghy Ha MPUKIAIi
BUBUEHHs TemH ,[eomoro-reomopdornoriuna OymoBa nHa CBITOBOro OKeaHy”
HaBYalabHOI muciumuiiHd ,,OcHoBuM okeaHosorii’. Came 19 ,,TUIKa” CHCTEMU
OKEaHOJIOTTYHMX IIOHATh XapaKTepU3yEThCS HAWBHUINIM piBHEM C(HOPMOBAHOCTI
MOHSTh.

Jlns 1iporo OyB MPOBEICHHUM MEaroriyHUi €KCIIEPUMEHT, B SIKOMY MPUHHSIIA
ydqacTh 52 cryaeHTa 2 Kypcy JIHIMpomeTpoBCHKOTO HAIIOHAJTBHOTO YHIBEPCUTETY
imeHi Onecs ['oHuapa. YUacHUKH €KCIIEpUMEHTY OyJiu TOAUIeH] Ha Tpu Tpynu: ET-I"
(13 oci0), B sikiii ipu (hOpMyBaHHI OKEAHOJOTTYHUX MOHSTH 3aCTOCYBAINCH €IIEMEHTH

teopii rpadis (,,aepeBo” TepmiHiB); EI-T (12 oci®) — 3actocyBaHHs iHpOpMaIliiHO-



nomrykoBoro Tte3aypycy; EI-I'T (13 oci®) — 3actocyBaHHs ,,Ipady-Te3aypycy’.
Pesynbratn mnopiBHioBannch 3 rpymnoto K17 (14 oci0), B kil ¢dopmyBaHHS
BiIOyBaJoCs 3a YMOB TPAJUIIMHOTO MIAXOAY A0 HaBuyaHHA. JIns BU3HAauYCHHS
BUOIPKOBOT CYKYITHOCTI MU CKOPUCTAIIUCS METOJUKOIO po3paxyHKiB 3a Y. KokpeHom

[6], sika 6a3yeTbcst HA hopMyIIi:

1, (1

e n — o0csAr BUOIPKOBOI CYKYMHOCTI, HEOOXIAHOT JUIsi JTOCTOBIPHOCTI OJEpKaHUX
pe3ynbTatiB; A — piBenb 3HauuMmocTi (0,05) ; N — reHepanbHa CYKYNHICTh YCIX
MOXJIMBUX YYACHUKIB JOCII1I>KEHHS.

BubipkoBa CyKyINHICTh € penpe3eHTaTuBHOIO (3a (opmynoro 1 MiHIMaIbHO
HEOOX1IHUH po3Mip BUOIPKU 7 €IEMEHTIB).

Ha nouatky BUBYEHHS TEMHU B yCiX rpymnax, 1o Opaiu y4acTb B €KCIIEPUMEHTI1
Oyn0 mTpoBeACHE TECTyBaHHS 3 BHSBICHHS TMOYATKOBOTO PIBHS PO3YMIHHSA
OKEaHOJIOTTYHUX TOHSATh BEPXHIX PIBHIB y3araibHeHHs. [licis mporiecy HaBuYaHHS
JaHOT TEMM MU TpPOBEJNM TMIICYMKOBE TecTyBaHHS. TecToBl  3aBJaHHS
BUKOPHUCTOBYBAJIUCh OJHI ¥ T1 3K, IO JIO3BOJIMJIO HaM BUSIBUTU TMIpOrpec y
(hopMyBaHH1 OKEAHOJIOTTYHUX MMOHATH B HACIIIJIOK ITPOIECY HaBYaHHS.

Bci rpynu MaroTh NO3UTUBHUM pe3ynbTat (puc. 1).

Onnak, mpu I1bOMY HasiBHUM YITKO BUPAXKEHUN CHUHEPreTUYHUN eeKT
CYMICHOTO 3acTOCyBaHHs Te3aypycy 1 rpady. Tak, 3acTtocyBaHHsA OKpemo rpady-
JiepeBa sIK 3ac00y HaBYaHHS 3 METOI0 (POpMyBaHHSI OKEAHOJOTTYHUX MOHATH Ha 4 %
e(eKTUBHIIIE TPaAUIIMHOIO BUKJIQJaHHA MaTepiany. AKTHUBHE BBEICHHS Y
HAaBYAITBHUI TIporiec iH(QOPMAaIiHHO-TIONTYKOBOTO TE3aypyCy MOKpaIlye pe3ysbTat
dbopMyBaHHS OKEaHOJOTTYHHX MOHATH Ha 2 %. CyMmicHE X BUKOpPUCTaHHS rpady-
JepeBa 1 Te3aypycy TOKpamlye pe3ynbTratr Ha 7 %, Mo J03BOJISE TOBOPUTH TIPO
CUHEpreTHYHUN e(EeKT 3acTOCyBaHHA ,,rpad-te3aypycy’ y BUTISAI CIEMIAIBHOTO
3aco0y HaBuaHHs (kKommrtorepHa mnporpama ,[IAH” [1]) mpu dopmyBanHi

OKEaHOJIOT1YHUX TOHATh Y MailOyTHIX reorpadis.
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Puc. 1 EdexTuBHICTh (pOpPMYBaHHS OKEAHOJOTTUHUX MOHATH 32 PE3YyIbTaTaMU
MOYAaTKOBOIO (CHUHIHN KOMIp) Ta MiJICYMKOBOTO (U€PBOHUI KOJIIp) KOHTPOJIIO y TpyHax
3a yMoB TpaauiiitHoro HaBuanus (KI'), 3actocyBanns okpemo rpadis (EI'-I),
okpemo te3zaypycy (EI'-T), ta cymicuo rpady 1 tezaypycy (ET-I'T)

[IpoananizyBaBimim OCHOBHI TeHAeHLIl (opmMyBaHHS (yHIaMEHTAIbHUX
OKEaHOJOTTYHUX MOHATh 3a PIBHSAMU CHOPMOBAHOCTI [23] MOKEMO BIA3HAUYUTH
MO3UTHUBHI TEHACHIIT MpH yCiX 3a3HaYEHUX miaxoaax (puc. 2). Big’emHi 3HaUeHHS Ha
puC. 2 MOKa3ylOTh Ha SIKUX PIBHAX KUIBKICTh CTYACHTIB 3MEHIIMJIACh 32 PAXyHOK
Mepexo/ly Ha IHIII PIBHI, K1 HA0YBalOTh Ha TpadiKy JOJAaTHUX 3HAYEHbD.

B ycix rpynax cnoctepira€TbCsa mepexili CTYJICHTIB 3 HE3a/JI0BUILHUX PIBHIB
chopmoBanocti  (I-II) wa Bumi. Ilpu 3actocyBanHi ,rpady-Tezaypycy”
CIIOCTEPIralOThCsl HaWBUII JoAaTHI TeHaeHlii Ha [V-V piBHsIx cdopMoBaHOCTI
MOHSATh, IO JO03BOJSIE 3pPOOUTH BHUCHOBOK MPO MPOSB CUHEPreTUYHOTO e(dEeKTy
HacamImepea y CUCTEMHOCTI C(hOPMOBAHUX OKEAHOJOTTYHUX 3HAHb.

OTtxe, 3acTOCyBaHHS MOJIeN1 ,,Irpad-Te3aypyc” (CyMicHE BUKOpUCTaHHSA rpady-
JiepeBa 1 Te3aypycy OKEaHOJIOIYHUX MOHSTH 3a JOMOMOI'OK0 CIIELIaIbHOI aBTOPCHKO1
KoM toTepHoi mnporpamu ,ITAH”) no dopmyBaHHS OKEaHONOTIYHUX TMOHSTH Yy
Mpoiieci MIArOTOBKA MaillOyTHIX reorpadiB CTBOPIOE CHHEPreTHYHHUN e(deKT Ta
CIpUSi€E JOCSATHEHHIO CTyACHTaMHU SKICHO HOBOTO piBHS NpodeciiHuX 3HaHb Ta
(GOpMyBaHHIO Y HHUX CHUCTEMHOTO (CHMHEPreTMYHOI0) CBITOOAQYEHHS, PO3yMIHHS
3B’SI3Ky OKEAHOJIOTIYHUX 3HaHb 13 3HAHHSAMH IHIIKX Taly3ed Hayku, 1, HacaMIepes,

reorpadidHoi.
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Puc. 2 TenneHis 3a piBHsIMU ¢c(DOPMOBAHOCT1 OKE€aHOIOT1UHUX MOHATH (I - V) 3a
pe3yabTaTaMy OYaTKOBOIO Ta IMiICYMKOBOT'O KOHTPOJIIO Y IpyIax 3a YMOB
tpaguuiinoro HaBuanHs (KI'), 3actocyBanns okpemo rpadis (EI'-I'), okpemo
tezaypycy (EI'-T), Ta cymicHo rpady 1 te3aypycy (ET-I'T)

[IpoBeneHe MOCHIKEHHS J03BOJISIE 3POOMTH BHCHOBOK TIPO JOIUIBHICTH
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The synergistic effect of using the model of ,,graph-thesaurus” in the formation
of oceanographic knowledge of future geographers

The article is devoted to the use of the scientific direction modern pedagogic,
as a synergetic in research on teaching geographical subjects (for example,
,Fundamentals of Oceanology™).



Views of contemporary scientists on synergetic in pedagogy are analyzed and
generalized. Pedagogical experiment is done. As a result of the experiment a positive
synergistic effect of using the model of ,,graph-thesaurus™ is identified (connection
thesaurus and a graph-tree oceanographic concepts, implemented with the help of a
special computer program author's ,,The Concept Instrument of Science” (,,PAN”)) in
the process of formation of the system of oceanographic concepts in preparation for
future geographers (for example, the topic ,,geological and geomorphologic structure
of the World Ocean”, training course ,,Fundamentals of Oceanology”). The computer
software ,,The Concept Instrument of Science” has been elaborated with the aim of
illustration (introduction) and retrieval of thesaurus as a tree of concepts and
respective graph.
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Synergistic Effect of Using “Graph-Thesaurus” Model in the Formation of
Oceanographic Knowledge of Prospective Geographers

The article 1s devoted to the use of the scientific direction modern pedagogic,
as a synergetic in research on teaching geographical subjects (for example,
“Fundamentals of Oceanology”).

Views of contemporary scientists on synergetic in pedagogy are analyzed and
generalized. Pedagogical experiment is done. As a result of the experiment a positive
synergistic effect of using the model of “graph-thesaurus” is identified (connection
thesaurus and a graph-tree oceanographic concepts, implemented with the help of a
special computer program author’s “The Concept Instrument of Science” (“PAN))
in the process of formation of the system of oceanographic concepts in preparation
for future geographers (for example, the topic ,,geological and geomorphologic
structure of the World Ocean", training course ,,Fundamentals of Oceanology"). The
computer software ,,The Concept Instrument of Science” has been elaborated with the
aim of illustration (introduction) and retrieval of thesaurus as a tree of concepts and
respective graph.

Key words: synergistic effect, the formation of a system of concepts, ,,graph-
thesaurus” of oceanographic concepts

The task of education — to form a person who is fluent in professional
conceptual apparatus, uses it in its activity, improves it throughout the life. In the
theory and methods of teaching geography, it is advisable to consider the problem of
formation of scientific concepts on the example of Oceanography — the science that
reveals the processes and phenomena occurring in the most natural combination of
the Earth, and therefore has a planetary scale, determines the state of the components
of the geographical envelope. Geographers’ understanding of basic oceanographic

concepts provides systematic and structural thinking, awareness of the geographical



world view and man’s place in it. Oceanographic knowledge is part of the
professional knowledge on geography, an element of specialized and professional
competence of future geographers. The conducted research [24] suggests that using,
both separately and together, the graph-tree and thesaurus of oceanographic concepts
in the process of formation of future geographers improves the overall formation of
knowledge on oceanography. The use of graphs and thesaurus of oceanographic
concepts as basic elements of a single system (model “graph-thesaurus”), creates a
synergistic effect of this application. The study of particularly synergistic effect is an
important step in detecting the efficiency of the proposed method of forming
oceanographic knowledge.

In general, the idea of synergy is quite widely used in modern pedagogical
researches [7, 11, 16, 19]. For the purpose of application elements of synergy (i. e. a
synergistic effect) in this study, first we analyze and summarize the views of
scientists, and review some basic concepts of synergy.

Synergy, synergism, synergetic derive from Greek word sunergos (sun —
common, ergos — action) which means “acting together, common activity,
collaboration”.

Thus, by synergy, it is understood the interaction of several factors, the result
of which is more than can be obtained, provided by the summation of individual
system components.

The term synergism came into the scientific lexicon from medicine, where it
means 1) the muscles which provide some movement only if the joint action and are
called synergists (physiology); 2) medicines which together enhance the therapeutic
effect (pharmacology).

Later the term was used in the natural sciences in studies of physical and
chemical systems far from equilibrium. Therefore it has been developed a new model
of science, which is called “synergetic”.

Actually the term synergy was introduced to science in 1969 by German

scientist H. Haken [25]. The development of synergy as scientific field is associated



primarily with the names of I. Prigozhyn [15], H. Haken [20], and others whose ideas
were crucial to the emergence of synergetic paradigm.

It should be noted that in contemporary scientific community (including
pedagogy), there is no clear understanding of synergy. There are various synonymous
concepts: complexity theory, the theory of evolution, chaos theory [18, p. 93], the
theory of self-organization and others. In general, three main “interpretation” of
synergy are defined: synergy as a science, as overall methodology and as a basic
post-neoclassical picture of the world [12].

In the most general interpretation, synergy is a scientific trend, the theory of
self-organization and self-development systems that has acquired the status of one of
the most popular and promising areas of interdisciplinary approaches to the
disclosure of the most common mechanisms of self-organization of open, unbalanced
and nonlinear systems of any nature within the field of strong action of a variety of
different factors, i.e. the rules of creation, preservation and destruction of ordered
structures of these systems [4, 13, 21].

A new educational paradigm is built on principles of fundamentality, humanity,
integrity [13, 21 and others]. The purpose of this paradigm advocates the providing of
students’ holistic understanding of the world, the laws of which are common for
nature, man and society. Its application in teaching practice is conditioned by the
need to integrate knowledge, globalization of social processes and needs of a new
synthesis. It is a holistic view of the world and also the formation of the modern
scientific worldview that can be provided by synergy, the essence of which is to
recover the holistic worldview [13].

Considering the abovementioned statements, at present there can be defined
several approaches to the use of synergy in teaching ideas dependently of which self-
organizing systems (in terms of hierarchical subordination) are considered as the
object of study:

. student [8, 25],

. teacher [17, 25],



. system of education in general (the main components are students and
teachers in their interaction through knowledge) [9, 10, 22].

Let us detail the last one, because these views reflect the possibility of using
the synergy of ideas in teaching methods (including oceanography).

The relevance of the ideas of self-organization in pedagogy is related to the
recognition of synergistic ability to self-development, not only due to external
influences, but mainly due to the sustainable use of its internal reserves [9]. This idea
is implemented through the use of innovative technologies, interactive technologies,
project method, technology of situational training, etc. when applying different forms
of learning and also conditions the search for new ways of shaping their content [22].

We support the opinion of L. A. Blonskiy [3], who notes that in the practice of
the educational process it must be born in mind that teaching methodology is
synergetic by content, and as any other modern educational technology for learning,
it should be student- oriented.

The proposed model "graph-thesaurus" is an element of self-development and
self-improvement within the student’s educational system, the formation of his
professional competence in matters of research, the understanding of phenomena and
processes in the most natural complex Earth — Ocean. It provides the basic
requirements of a professional-centered learning: centralizes the educational process
at the personality of student, organizes an educational process as focused
management of independent educational activity of students, directs training and
education processes to development and economic self-teaching and teaching
activities: teacher and student. Thus the implementation in the learning process two
coupled elements (graphs and thesaurus) should give some synergistic (systemic)
effects resulting from the integration, merging of separate parts into a single system
by i.e. systemic effect [2], which is known to be both positive and negative [14].
Most often synergistic effect is understood as exactly positive effect that is reflected
by mathematical formula “2+2=5" [5]. Thus, the synergistic effect in education as a

complex social information system - is an additional effect from coordinated actions



of the teacher and student with using various methods and means of education as a
whole.

The main purpose of this paper is to identify the presence or absence of a
synergistic effect of combined application of thesaurus and graph on the example of
the topic “Geological and Geomorphologic Structure of the Ocean Floor” in
discipline “Fundamentals of Oceanography”. It is this “branch” of oceanographic
concepts that is characterized by the highest level of formation of concepts.

For this purpose, it was held a teaching experiment, which was attended by 52 2-
nd year students of Dnipropetrovs’k National University named by Oles Gonchar.
Experiment participants were divided into three groups: EG-G (13 people) that during
the formation of oceanographic concepts practiced elements of graph theory (terms-
“tree”); EG-T (12 people) - the application of information retrieval thesaurus, EG-HT
(13 people) — use of “graph-thesaurus”. The results were compared with a group of
KG (14 people), which occurred in the conditions of formation of the traditional
approach to learning. To determine the sample, we used the method of calculation by
W. Cochran [6], which is based on the formula:

1

> (D
A2+\/%

in which n — the amount of sample needed for the reliability of the results; A — a

n =

significance level (0,05); N — the population of all possible study participants.

The sample is representative (formula 1 is the minimum required sample size
of 7 items).

At the beginning of the study of topic, all groups that participated in the
experiment were tested to detect the entry-level of understanding the oceanographic
concepts of the upper levels of generalization. After the learning process of the topic,
we conducted a final test. Tests were the same, which allowed us to identify progress
in the formation of oceanographic concepts as a result of the learning process.

All groups have a positive result (Fig. 1).
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Fig. 1 The efficiency of formation of oceanographic concepts based on the results of
the initial (blue) and final (red) tests in control groups with traditional teaching
conditions (KG), the use of separate graphs (EG-QG), separate thesaurus (EG-T),

graph and thesaurus together (EG-GT)

However, distinct synergistic effect of combined application of thesaurus and
graph exists. Thus, the use of a separate graph-tree as a mean of learning in order to
develop oceanographic concepts is effective than traditional teaching by 4%. Active
input of information-retrieval thesaurus into the learning process improves the result
of formation of oceanographic concepts by 2%. Conjoint use of graph tree and
thesaurus improves the result by 7%, which allows mentioning about synergistic
effect of using “graph-thesaurus” as a special medium of instruction (computer
program “PAN” [1]) in the formation of oceanographic concepts of future
geographers.

After analyzing the main trends in formation of basic oceanographic concepts
by levels of formation [23], we can note a positive trend in all these approaches
(Figure 2). Negative values in Fig. 2 show at which levels the number of students has
decreased at the expense of switching to other levels that take positive values on the
chart.

In all groups, there is a shift of students from poor levels of formation (I-II) to
the top. Using “graph-thesaurus” creates the highest positive trends in the IV —

V levels of forming the concepts, which allows to make a conclusion about a



synergistic effect mostly in the system character of formed oceanographic
knowledge.
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Fig. 2 Trends according to levels of formation of oceanographic concepts (I - V)
based on the results of the initial and final tests in the group with the traditional
teaching (KQ), the use of separate graphs (EG-G), separate thesaurus (EG-T), graph
and thesaurus together (EG-GT)

Thus, use of “graph-thesaurus” model (graph tree and thesaurus oceanographic
concepts through a special authoring software “PAN”) in forming oceanographic
concepts of future geographers creates a synergistic effect and contributes a new
professional level to students knowledge and form their system of worldview
(synergistic), gives understanding how oceanographic knowledge correlate with the
knowledge in other fields of science, and, above all, geographical.

The conducted study suggests the feasibility of using the “graph-thesaurus”
model in the study of related geographic disciplines: physical geography of
continents and oceans, general hydrology etc., which will improve the formation of

common basic geographic concepts of future geographers.
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UYynina O. JI.

Cunepretnunuii  edeKT 3acTOCyBaHHS Mojenl “rpad-tesaypyc”’ mpH
(dbopMyBaHHI OKEaHOJOTIYHUX 3HAHb Y MailOyTHIX (axiBiiB-reorpadin

CrarTs TpuUCBAYEHA TMUTAHHSAM 3aCTOCYBaHHS TaKOTO HAYKOBOTO HAIPSIMKY
Cy4acHOi TEeJarorikv, SK CHHEPreTUKa y OCHIIKEHHS 3 METOJUKH BUKIIAJaHHS
reorpagiuanx guctuiUiid  (Ha mnpuximami  “OcHoB  okeanonorii’). B po6orti
MPOaHaTi30BaHO 1 Yy3arajJbHEHO CYYacH1 TMOTJIAIM BYCHUX HA CHUHEPTeTUKY Y
nenarorimi. IlpoBeneHO TMemaroriyHUil eKCIIEPUMEHT, SKHH BHSBHB HAasBHICTH
J0JIAaTHOTO CHHEPreTHYHOro e(eKTy 3acTOCyBaHHS Mojeni ‘“‘rpad-tezaypyc”
(cymicHE BUKOPHUCTAHHS Te3aypycy 1 Tpady-mepeBa OKEaHOJOTTYHUX ITOHSATH,
peaizoBaHe 3aco0aMHu CIIeIialbHOT aBTOPChKOi KoM toTepHoi porpamu “ITIAH”) B
nporieci GopMyBaHHS CHCTEMH OKEAHOJOTTYHUX TOHATH MPU MiATOTOBI MalOyTHIX
reorpadiB (Ha npuxiani temMu “I'eomoro-reomopdornoriuna 6ymoBa aHa CBITOBOTrO
OKeaHy”’ HaBYAJIbHOI TUCHUILTIHU “OCHOBH OKEAHOJIOTIT”).

Knrouosi cnosa: cunepretnunnii eexrt, GopMyBaHHS CUCTEMHU MOHSATH, “‘Tpad-
Te3aypyc”’ OKEaHOJOTTYHUX IMOHSTh.

Uynuna O. JI.

Cuneprernueckuii 3(PEKT HCIOIB30BaHUS MOACHH ‘‘Tpad-Tezaypyc” mpu
(hopMUPOBAHNH OKEAHOJIOTMYECKUX 3HAHUN Yy Oy IyIIuX reorpados.

Cratbs nmocBsIleHa BOMPOCAM UCIOJIb30BAaHUS TAKOTO HAYYHOTO HAIpPaBJICHHUS
COBPEMEHHOW TIEAAroruky, KaK CHHEpreTMKa B MCCIEIOBAHUSIX IO METOIUKE



npenojaBanus reorpadpuueckux JucUUIUinH (Ha npuMepe “OcHoB okeaHosioruun™). B
paboTe MpoaHaIM3UPOBaHBI W OOOOIIEHBI B3TJIABl COBPEMEHHBIX YUYEHBIX Ha
CUHEPreTUKy B mnemaroruke. [IpoBeneH nmegarornyeckuii 3KCIEpUMEHT B pe3yJbTare
KOTOPOT'O BBISBJICH TMOJIOKUTEIbHBIA CUHEPreTHUYeCKuid 3(P(EKT MCIOIb30BaAHUS
MOJIeTH “rpag-tezaypyc” (coequHeHUe Te3aypyca u rpada-nepena
OKEAHOJIOTUYECKHUX MOHSATHH, PEAIM30BAHHOE C MOMOILIBIO CIIENHATIbHOW aBTOPCKOU
KoMmmnbioTepHor mnporpammbl  “IIAH”) B mpouecce GopmMUpOBaHUS CHUCTEMBI
OKEAaHOJIOTUYECKUX MOHSATHM TpPH MOATOTOBKE Oyaymux reorpadoB (Ha mpumepe
Tembl “‘I'eonoro-reomopdorioruueckoe cTpoeHre aHa MuUpoOBOro okeaHa’ y4dyeOHOM
TUCHUILIUHBI “OCHOBBI OKEAHOJIOTHH ).

KitoueBbie cnoBa: cuHeprerudeckuid 3¢ dext, (GopMHpOBaHHE CUCTEMBbI
MOHATUH, “Tpad-Te3aypyc” OKEaHOJOTMYECKUX MOHSATHM.
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