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PEDAGOGY

Kyzomincokuii A. 1
JlionunonenTpuyHa negarorika [.A. 3s310Ha

Kyzvmincokuit Anamoniii Ieanosuu, 0okmop neoazocivHux Hayx, npoghecop,
ynen-kopecnonoenm Hayionanvroi akademii nedazoeiunux nayk Yxpainu,

npogecop kaghedpu nedazoziku uUOL KO | OCBIMHBLO20 MEHEONCMEHIMY

Yepkacvruil HayioHanvrull yrigepcumem imeni boeoana Xmenvuuyvroeo, m. Yepracu, Yrpaina

AHoOTamisi. Y cTarTi OKpPECICHO MPOBIJHI i€ Ta HampalfoBaHHS, 10 MICTHTh TBOpYA CHAJIIMHA akajaeMika IBaHa AHjpifioBuda
351310Ha — OJTHOT'O 3 PYHIATOPIB CYy4acHOI YKPaiHCHKOI IearoriqHoi HayKH.
Knrouosi cnosa: nedazocika, yuumens, nedazo2iyna maicmepHicms, neoazoziuna ocgima, ginocoghis ocgimu

OcBiTa — Ba)JIMBa CKJIaJ10Ba )KUTTEMISUIBHOCTI CYCHIJIbCT-
Ba, siKa (DYHKI[IOHYE i PO3BUBAETHCS 32 CBOIMHU BIIACHUMHU
3aKOHAMH, Ma€ HU3KY XapaKTepHUX BIACTHBOCTEH, cepen
SKAX TPOBIIHUMH JIOIITBHO BHU3HAYMTH IIiJIECIPIMOBA-
HICTb, IUTICHICTh, B3a€MOJIII0 3 HABKOJUIIHIM CepeIOBH-
meM Ta iHmMUMH cuctemamu [1, c. 326-327]. Ocsiry,
BBaxkae l. 3s1310H, CliJl PO3YMITH SIK TPOLIEC BXOJKEHHS
JIIO/IMHU B JKUTTS CYCIIBCTBA, B IUTICHUI CBIT JKUBOI i
«HexuBOI» mpupomr. OTKe, cama OCBiTa CTBOPIOETHCS
JUTSL JTFOJTMHY, (YHKIIOHYE 1 pO3BUBAEThCA B 11 iHTEpecax,
CITyT'y€e TIOBHOIIIHHOMY PO3BUTKY ocobucrocti [2, c. 14].

@OyHKIIT OCBITH B IMHAMIYHOMY iH(OpMaIiHHOMY CycC-
MUIBCTBI IPYHTOBHO Xapakrtepusye l. 3s3t0H. YdeHuil me-
PEKOHJIMBO JOBOAWTH, WO (YHKIIOHYBAHHS OCBITH SIK
npouecy nependavae OaratopaszoBe 1 OararodakTopHe
YTOYHEHHS BUXIJHUX LIJIEH, X TEXHOJOrI3allilo, aKI[eHTY-
BaHHA Ha HOBMX, MOXJIHMBO, 1€ JOCTATHLO HEBIIOMUX Iii-
JISIX CYCHIUIBHOTO PO3BUTKY. Y 3B’S3Ky 3 LIUM 3pOCTa€ Bara
3aBJiaHb, 11O 1OB’s13aHi 3 (POPMYBAHHAM Y MOJIOJI SIKOCTEMH
caMopealizallii y BHUpIIIEHHI €KOHOMIYHUX, MOJITHIHUX,
1710JIOTIYHHUX, HAYKOBUX, OCBITHIX, BUXOBHUX JEPKABOT-
BOpYHX IpoOieM Tomo. BogHowac 1OCTiJHUK HAroIOIIye,
110 KIHIIEBUH PE3yJbTAT Cy4acHOI OCBITH — 1€ BHYTPIIIHIH
CTaH JIIOJIMHY HA PiBHI MOTpeOU Mi3HABATH HOBE, 3100yBa-
TH 3HAHHS, BUPOOJSITH MatepiajbHI W JAYyXOBHI I[HHOCTI,
JoroMaraTu ONmKHBOMY, OyTH J00poTBOpIieM. HaiiBuimii
Pe3YJIbTAT OCBITH — JYyXOBHHI CTaH Hallil, 3pOCTaHHS Halli-
OHAJIBHOI CaMOCBIOMOCTi, KOJTH B CYCIIJIBCTBI iCHYIOTH
i7€ei, sKi MaroTh 3araJbHUI 1HTEpEC i MOXKYTh OyTH JOCTY-
MTHAMH TS KOKHOTO TpoMaisiHUHa [3, ¢. 24].

«OcBita, — mepekonye I. 3s1310H, — HemoxuMBa 0e3
VYuurens, 3 iMEHEM SIKOTO TIOB’s13aHI IEPEMOTH 1 TIOPa3KH.
Bin 3aBxmm yocoOmroBaB y co0i MyApicTh CYCHIIBHOL
CBITOMOCT] 1 MaB HeTePeCiYHUI BIUIMB Ha BCE CYCILIBCT-
Bo. BiH 3amxmm OyB rpoMaasHHHOM i mpodecioHamoM,
BiH 3aBXIu OyB HACTaBHHUKOM, IOBOJUPEM y ManHOyTHE)
[3, c.24-31]. Boanouac, crBepmkye B. Kpemens, yum-
TeNnb Mae OyTH TOTOBHH 10 Cy4acHOI COIIaNbHOI poimi —
BHUXOBAaTH JIOAWHY, €()EKTHBHY B HAIliOHAJHHOMY 1 TIIO-
0aPHOMY JIEMOKPATHIHOMY IPOCTOpi. 3BiACH aKIEHT Ha
(dhopMyBaHHSI CaMOIOCTaTHBOI IFOIMHM, MEepexin Bia aB-
TOPUTApHOI JO TOJEPAaHTHOI IeNarorikv, Ha HaIaHHS
BChOMY TMpoOLECy B3a€MOJil 3 y4YHEM KOHCTPYKTHUBHO-
MO3UTHBHOTO 3Micty [4, c. 19].

dinocodcpko-Tiearoriyia ifes HemepepBHOCTI OCBi-
TH, 00TpyHTOBYE 1. 351310H, yOCOOITIOE NEeKiTbKa 3MiCTOBUX
ninectpsiMyBans. Lle mepemyciM ycBIOMIICHHS OCBITH SIK
TPOLIECY, IO OXOIUTFOE BCE KHUTTS JIIOJWHHM; LI HEBIIMHHE

IiJIeCTIpSIMOBaHe 3aCBOEHHS JIFOJJHHOIO COIIOKYJIBTYPHOTO
JIOCBi/ly 3 BUKOPUCTaHHSAM YCIX JIAHOK 1CHYIOYOI OCBIT-
HBOI CHCTEMH; I JOTPHMAHHS O3HAYEHOTO MPUHIIUITY
OpraHi3ailii OCBITH, OCBITHBOI MOJITHKH, IIIO CIPSIMOBaHA
Ha CTBOPEHHS YMOB /JIsi HABYAHHS JIFOJAUHH IPOTICOM
ychoro 11 JKUTTs, 3a0e3MeYeHHs B3a€MO3B 13Ky 1 HACTYII-
HOCTI pi3HHX JT1aHOK ocBiTH [5, ¢. 11-60].

BuxoBaTH JIOIUHY HOBOTO, BIJIKPHTOI'O, TPOMAJSIHCh-
KOr'0 CyCHUILCTBAa MOXKE JIMILIE TeJaror HOBOi (opmarii,
AKUH caM € HOCIEM T'yMaHOOPI€HTOBaHMX AKC1OJIOTTYHUX
akocTeil. A. MakapeHKO Haro/omyBas, IO 3aBAaHHA
MeIaroriB  HaiOIIbI BaXJIMBI — CTBOPIOBATH JIIOICHKI
Kaapu st Beix cep xutTsa. Ha xanb, y HUHIIIHIX peati-
SX YHIKaJbHa POJIb Me/larora B yJOCKOHAJICHHI CYCHIIbC-
TBA JIMILIE ICKIAPYEThCS, & He MiJKPIIUTIOETHCS Hi CTaTyC-
HO, Hi MOpaJIbHO, Hi MaTepiaibHoO. | sIK 3aBKAM L0 HEBiJ-
MOBIAHICTh HAHOUIBII TOCTPO BIAYYBAIOTH 1 00’ €KTH-
BYIOTb TaJIaHOBHTI IPEICTAaBHUKH JIIOANHO3HABYNX HAYK.

Cucrema ryMaHOOpPIEHTOBAHOI'O BUXOBaHHsS HHUHI Jie-
TaJILHO JOCII/KEeHA y MpalsiX HayKOBIB 1 MiATBEpPKEHA
JIOCBIJIOM  T€/IaroriB-HOBATOPIB  JIFOAWHOIEHTPUYHOIO
cnpsimyBanHs. OIHUM 13 TPOBIJHUX YYEHUX-TPAKTHKIB,
TEOPETHKIB TyMaHITapHO-EK3UCTEHIIHHOI TeJaroriku €
Bigomuii B YKpaiHi 1 3a 1i Mexamu ¢dinocod-nenaror, pek-
Top, MiHicTp ocBiTH, akasiemik [BaH AHpiHioBHY 353F0H.

3a I1. bionckkuM, [Ban 3s1310H, MaOyTh, MIT OM TEX CKa-
3aTH MO 3aKiHUCHHIO yHiBepcuteTy: «Jlami Bce Oumbiie i
OLIIBIIIE MEHI CTAJIO0 KMJATHUCS B OYl HAIIlE IIEAArOTiYHE He-
BI[IACTBO... Y MEHE B Mipy TOTO, K S IiTydyBaBcs Iena-
TOrimi, 1moJano Bce OUTbINe TATHYTH OCBIUyBAaTH HEIO iH-
IINX, CTAJIO TATHYTH JO TOTO, IO 5 HAa3MBAB MeJaroriyHIM
npocBiTHAIITBOMY [6, ¢. 33]. JIo mpobGiiem ocBiTH i TIpOCBi-
THUNOTBA [BaH AHAPIHOBHY MiIXOMUTH 13 MO3UIMIN (ioco-
(a ¥ mromuHM, sIKa 10 MEpioxy CHCTEMHOTO HSABYAHHS I
MOYATKy IIE€arori9HOi JisUTFHOCTI TPOWIIIA HENErKHui i
TEPHUCTUH KUTTEBUH NUIAX. SIK 3HAHWA TEOPETHK 1 TpaK-
THK TIEAarori9YHOl HUBU BiH CIIPaBEUTHBO CTBEPIUKYE, IO B
HAC BelTMKa yBara MPHIUIIETHCS PO3pOOIl Pi3HUX 3aKOHIB,
Tporpam, KOHIICTIIiH, TOJI0KEHB, Y SKUX BCe IepeadadeHo,
OKpIM HaNTOJOBHIIIOT0 — ITOJIOKEHHS PO BUHUTEIIS.

IIpamroroun pexkropom [lonTaBCEKOrO MENATOTiYHOTO
incturyty imeni B. Kopomenka (1975 — 1990), yuenwmii
PO3pOOHB eKCIIepHUMEHTAIBHY HiNboBY Tporpamy «IlIko-
Ja — MeJBY3 — IIKOJIa», B SIKiM JOCHUTH YiTKO CHOpMYITIO-
BaB OCHOBHI BUMOTH JI0 BUMTENS Ta IUIIXH W 3aco0u ¢o-
PMyBaHHS TIeJarora-JIoAnHN 1 TOH TyXOBHUH 1 MaTepia-
JTbHUI MIHIMYM, SKUM Jiep)KaBa IIOBHHHA 3a0€3Ie4nTH
Horo eeKTHBHY HisIBHICTb.



®doto 1-2. Bucoki rocti y UepkacbkoMy HalliOHAILHOMY
yHiBepcuTeTi iMeHi boriana XMenpHUIIBKOTO

(I.A. 3si3t0H — nepiumii niBopyd Ha ¢oro 1 1 apyruii mpa-
Bopy4 Ha (oro 2).

Voro mexaroridsa TBOpUicTh Bpakae MacITabHICTIO Ha-
NPSIMIB, PI3HOACHIEKTHICTIO TE€M, JIOCIIIPKEHHSM SKUX BiH
3aiiMaBcs. be3 Oylb-sKOro rnepedijbIIeHHs] MOXKHA CKa3a-
TH, 10 BYCHUH € NPOBIAHMM IUIAKTOM, METOIHCTOM,
TEOPETHKOM 1 MPAKTHKOM MEJaroriki, BUXOBATEIEeM Be-
JIMKOI TPYITH HAYKOBIIIB, BUKJIIa4iB, YUUTEIIB.

Y 1987 poui Buepuie B Pajgsacbkomy Coro3i BUHIIOB
HaBUYaIbHUN TOCIOHMK «OCHOBHM TMeENaroriyHol Mamncrep-
HOCTI», SIKMi TIPUMYCHB 3a]]yMaTUCSI OCBITSIH, BUKJIa[a4iB
BH3 mpo MOXIUBICTh HaBY4aTH MaHOyTHHOTO BYMTENS
[eJaroriyHol TEXHIKU SIK 000B’I3KOBOro, 0a3HUCHOIro eje-
MEHTA MeIarorivyHol isUIbHOCTI, TpodecioHaNi3My.

B anoramii 10 mporo mociOHMKa BKa3yeThCs, MO BiH
0a3yeTbcs Ha JOCATHEHHSX IICHXOJNOTO-TIeAaroridyHol Ha-
VKU MO0 CYTHOCTI IIEAarorigHoi MaicTepHOCTi. Y Iiit
poOoTi Oymu ompanboBaHi i MPOUUTOBAHI Mpalli HE JUIIE
(imocodiB, a i TeaTpaNbHUX isA4iB, IPEACTABHUKIB iH-
IINX TaJdy3ell MICTENTBA, MIe1aroriB-MPaKTHKIB, OPATOPIB.
I MmabyTs, un He BIEpIe HABOAATHCS BapiaHTH IMPOBEICH-
HS TIPaKTUYHUX 3aHATH 31 cnenkypcy «OCHOBH Iieiarori-
yHOI MalicTepHOCT». Lle OyB eTamHmii MPOAYKT PO3IyMiB
1 IPaKTUYHOI TIpari mexarora-gizocoda.

CyTHICTh MaiflCTEpHOCTI — B OCOOMCTOCTI BUMTEINS, B H1OTO
TTO3MIIi1, 3ATHOCT] BUABJIATH TBOPUY iHIIIIaTHBY HA TIi/ICTa-
Bi peasri3aliii BIacHOI CHCTEMH IiHHOCTEH. MalicTepHiCcTh —
BHSIB HAUBUINOI ()OPMHU aKTHBHOCTiI OCOOMCTOCTI BUUTENS Y
npodeciifHii MiSTFHOCTI, aKTUBHOCTI, IO TPYHTYETHCS HA
TYMaHi3Mi 1 pPO3KpPHBA€ThCS B JIOLIJIBHOMY BHKOPHCTaHHI
METOIB 1 3ac00iB ITearorivyHoi B3aeMOii y KOXKHIM KOHK-
peTHii cuTyarii HaB4aHHA 1 BUXOBaHHS [ 7, c. 25].

OCHOBOIIONIOXKHOIO y IIbOMY IUIAHI € JyMKa aKajaeMika
I. 3s1310Ha, sIKMi pO3TTIsIA€ MAHCTEPHICTD YUUTENS K Hal-
BUIIUI PiBEHH MEAATOTIYHOI JisUTHHOCTI, SIK BUSB TBOPYOL
aKTHBHOCTI ocobucTocTi nenarora. Komu *k Mu mparaemo



YCBIIOMUTH JDKEpesia PO3BUTKY MaWCTEPHOCTI, 3a3Havae
aBTOp, 3PO3YMITH HUISIXH NMPOQECIHHOro CaMOBIOCKOHA-
JICHHSI, JIOLUTBHO c(hOpMyYIIOBATH BU3HAYECHHS IIi€l mena-
TOTiYHOI KaTeropii Tak: IemaroriyHa MaiCTEpHICTb — Iie
KOMIUIEKC BJIACTUBOCTEH OCOOWMCTOCTI, 10 3abe3medye
caMOoOpraHi3alilo BHCOKOTO PiBHS MPOoQeciiHOl AisTbHO-
cTi Ha pedrekciiiniii ocHOBI [7, c. 25].

Jlo TakuX BaXKJIMBHX BJIACTUBOCTEH OCOOHMCTOCTI abo
€JIEMEHTIB TIeAarorivHoi MalCTepHOCTI y HayKOBiH JIiTe-
partypi BiIHOCSTH I'YMaHICTUYHY CIIPSIMOBAHICTh AisUTBHO-
CTi BUMTENs, HOrO MpodeciiHy KOMIIETEeHTHICTh, Mearo-
riuHi 3ai0HOCTI 1 Meparoriuny TexHiky. OTKe, OTHUM i3
BU3HAYHKX Y TEarorili Ba)XJIMBHX €JIEMEHTIB Ieqarori-
YHOI MalCTEpHOCTI € 3410HOCTI 10 TeJaroriyHol AisuIbHO-
cti. CaMe BOHM BH3HA4alOTh €()EKTHBHICTH MpodeciiHol
JISUTBHOCTI BYMTEIIA.

Joro KOHIEMIIis MeAaroriaHoi MalcTepHOCTI Mae Tin-
OoKe KOpiHHS, BiJI JpKepel YKpaiHChKOi icTopii, KYJIbTypH,
€THOHAIIIOHAJIbHUX TPAJUIII, MyIPOCTI HAIIIOTO HAPOIY.
Brnponosxk Oaratbox pokiB IBaH AHIpiOBUY OOIPYHTO-
BYBaB, BIANLTI(OBYBaB 1, MOXXHa CKa3aTH, BUKPHCTAJI30-
BYBaB TEOPETUKO-METOOJIOTIUHI TOJIOKEHHS ¥ HETpau-
IifHI AMIaKTHYHI 3acay MeAaroriqHoi MaicTepHoCTi. 3a
[IeH 1CTOPUYHHI TepioJl, 110 OXOILIIE CKIaIHI W BayKJIHBI
eTany B PO3BUTKY CHCTEMHU OCBITH YKpaiHH, HApOKyBa-
JIacsl, IPOXOKIa CTAHOBJICHHS 1 THHAMIYHO PO3BUBAIACS
CydacHa yKpaiHChbKa HayKOBa ILIKOJA MeJaroriqHoi Maiic-
TepHocTi. HezanepeunuM € te, 1o 11 TBOpelb — BUJATHHIA
¢inocod-nenaror 1. A. 3s310H.

[Nenaroriuna MaliCTEpHICTb SIK XapaKTepUCTHKA (paxiBiis
HE 3pOocTa€e cama co000, BOHA IPYHTYETHCA Ha JOCKOHAJIO-
My 3HaHHI MNEJaroriky, 1 3aKOHIB, 3aKOHOMIpPHOCTEH i
npuHOumiB. Taki BUMOI'M JI0 BJIACHOI JisUIBHOCTI, SIK CY-
YacHa KpeaTHBHICTb, KPUTHYHICTb MHUCIICHHSI, BIJPI3HSIIOTH
BHKJIa/Ia4a 3 BUCOKUM PIBHEM IeIarOriqHOl MalCTEPHOCTI.
1. 3s1310H HEABO3HAYHO MIJKPECIIOBAB, IO «IIEAArOriYHa
MalCTepHICTh — 1€ BUCOKHI piBeHb MPOQeciiiHOl Misiib-
HOCTI BuKiaja4da. KOHKpeTHI MOKa3HUKH MaiCTepHOCTI
BUSIBJISIIOTHCS. Y BUCOKOMY DiBHI BHKOHABCTBA, SIKOCTI
npari, JOIUIBHUX, aJIeKBATHUX TEAAaroriYHUM CUTYAIlisIM
JISIX BHUKIIQ/a4a, JTOCSTHEHHI BHCOKMX pPE3YIbTATIB Ha-
BUaHHA 1 BUXoBaHHA [5]». Came 3a TakuM [I€Bi30OM TIpa-
mroe ctBopernit 1. 3s1310HOM y UepkachkoMy HalliOHAIh-
HOMY yHiBepcuteTi iMeHi bormana XMmempHHIBKOTO CIi-
JBHO 3 |HCTUTYTOM TIenarorigHoi OCBITH Ta OCBITH AOpPO-
cmux HAITH VYkpainn HaykoBo-meToaudHmii IEHTp Tie-
JATrOTi9HOI MaCTepHOCTI, IO € miapo3aisioM HaBuansHo-
HAyKOBOI'0 IHCTHTYTY IENAroridyHOi OCBITH, COIIiaJbHOL
po0OTH 1 MHCTELITBA.

VY TlomoxeHHi PO HAYKOBO-METOAWIHHUN EHTP TPe-
CTaBJIEHI MeTa HOro mismbHOCTI, (pyHKHIi Ta 3aBIaHHS,
OCHOBHI 3ax0a# Ta (GOpMH POOOTH, BU3HAUEHO CKIIaJ KO-
JIeriajgbHOI paa, sSKa Kepye MisUTbHICTIO 1€l YCTaHOBH.

T'omoBHOIO MeTot0 podoTH LleHTpy € TparHeHHs HABYH-
TH MaOyTHBOrO (haxiBI CTATH MAWCTPOM MEOarorigHol
CIIpaBH, 1[0 O3HAYAE: MATH OCOOHCTICHO-TYMaHHY BHXIIHY
TIO3MIIi10; chOopMyBaTH ysIBY MaiOyTHIX (paxiBIiB mpo Te,
IO TeIaror — Iie 3aBKAW SICKpaBa OCOOUCTICTh, MYIpa,
J0OpO3UHINBA, TPHUHIIUITOBA JIFOANHA. KOHTPOIb CTOCOBHO
nisuteHOCTI L{eHTpy menaroriaHoi MalicTepHOCTI 3ailicHIO-
€TBCSI KOJIETIANBHOIO pajiolo, A0 CKIAAy SKOi BXOISITH
MIPECTaBHUKH IHCTUTYTY TEJarOTi9HOI OCBITH, COIIaTbHOL

pobotu i MucrenTBa YepKachbKOro HaljioOHAIEHOTO YHiBEp-

curety imMeri bormana XMempHUIILKOTO Ta MPOBIIHI JisTdi

Hayku 1 kyapTypu HAITH VYkpainu, nupexropu criemiaiti-

30BaHUX MIKUI-Taboparopiid. KonerianpHa pasa oOroBoproe

MPOTIO3HIIii Ta BapiaHTH 3MICTY HABYAIILHUX TPOrpaM, Mo-

CiOHUMKIB, BU3HaYae (HOPMH i METOIU POOOTH MO0 KOHK-

PETHUX TIENATOTIYHMX CHTYaIlild, OpPraHi30oBye poOOTY 3

MIBHUIIICHHS TBOPYOI aKTUBHOCTI BUKJIAJIAYiB, MOIITUPIOE

TIepeIOBHIA OCBITHIH /JOCBiN, a Takoxk (opmye cKiaja piz-

HOMAaHITHUX TBOPYMX KOJIEKTHBIB. 3a pIIIEHHSAM KoJeria-

npHOI pamy B LleHTpi iHINitOETBCS poOOTA CTYAEHTCHKHX

CTyIiH, KITyOiB TOIIIO.

Cepen dyHkuii i 3aBaans LlenTpy nenaroriunoi matic-
TEPHOCTI BUOKPEMITIOIOTHCS:

— 3a0e3neYeHHs BUKOHAHHS €KCIIEPUMEHTAIBHIX 3aBAaHb
MIAHOBUX (DYHIAMEHTATBHUX 1 MPAKTUYHUX HAYKOBUX
pobit BukiagadyamMu HaB4aibHO-HAYKOBOTO IHCTHUTYTY
MEeIaroriyHol OCBITH, COIIaabHOI pOOOTH 1 MUCTEIITBA;

— peautizaiis HayKOBO-JOCIIHUX POOIT 3a TpaHTaMH Ta
rOCIIOIAPCHKUMHU JIOTOBIPHIUMHU TEMaMH;

— poboTa 3 acmipaHTaMH Ta MariCTpaHTaMH IHCTUTYTY,
CHPUSTHHSI MiIBUIIEHHIO SIKOCTI MiATOTOBKH (haXiBIIiB Ta
PiBHS 1X TEIAroriYHol MalCTePHOCTI;

— CTBOpEHHsI IIKiN-nadopatopiii (Ha 0a3i IlaBmuckkoi
3araJbHOOCBITHBOI IKOMM iMeHi B.O. CyXxOMIMHCBKO-
ro, KoBaiBchkoro Jinerw-iHTepHaTy Ui 00JapOBaHUX
miteit imeni A.C. Makapenka, [1leBueHKIBCBKOI crieria-
J30BaHOI 3arajJbHOOCBITHBOI IIKOJIU-IHTEPHATY 3 TOT-
JMUOJICHMM BHMBYCHHSIM TIPEMETIB T'yMaHiTapHO-eCTe-
TtUuHOro npodinro, CaxHIBChKOI 3arajibHOOCBITHBOI aB-
Topchkoi mkonu O.A. 3axapeHka);

— crmiBIpars 3 HAyKOBLSIMH [HCTUTYTY mefaroriyHoi ocBi-
T4 1 ocBiTi nopociaux HAITH Ykpaiuu, 3 yuurensmu-
HOBaTOpaMH, MLIKOJIAMH-1a00paToOpisIMH Ta TpalliBHU-
KaMH TICHUXOJIOro-Tiearorivaux kadenp Yepkacbkoro
00JIaCHOr0 IHCTUTYTY MiCIISJJUIUIOMHOI OCBITH II€aro-
TIYHUX MPALiBHUKIB;

— 3aJTy4eHHS BYUTEIIB JI0 HAYKOBO-IOCIIIHOT pOOOTH;

— oprasizaiisi poooTH 3 00apOBAHUMHU I THMHU.

Pazom i3 1M, BH3HAYeHI OCHOBHI 3axoau Ta (opmu
pobotu LlenTpy nexaroriunoi MaiicTepHOCTI, cepe/l HUX:
— opraHizaliisi Ta MPOBEACHHS MIKHAPOIHUX, BCEYKpaiH-

CBKHUX, PETiOHAFHUX KOH(EpeHIil, CUMIO31yMiB, Kpy-

TJIAX CTONIB 3 IPOOJIEMH TI€AarorigHoi MalCTePHOCTI;

— MATOTOBKA JOMOBIEH, YCHUX KYPHAIIB, «II€Qarori4Hol
KpaMHHII», PI3HOMaHITHAX «OJII-IHTEpB 10»;

— OMCIYTH, TUCKYCii, METOOWYHI KOHCHIIYMH, 1HTepaKTH-
BHI TPEHIHTH;

— MalcTep-KiIacH.

VY mmani pob6otn LleHTpy memaroriuyHoi MaiicTepHOCTI
OKpECIIEHO BUAABHUYY MisITBHICTH (IiArOTOBKA Ta ITyOTi-
Kallis MaTepiayliB MeAaroriyHuX IOCHIPKEHh — CTaTeH,
HaBYAJIbHO-METOAMYHUX MOCIOHMKIB, MOHOTpadiif, MeTo-
IUYHUX PEKOMEHMAIli), peali3oBYETbCS TaKOX IDIaH
MiATOTOBKY KaHIHUIATIB Ta JOKTOPiB HAYK.

CrosB IBan AHzpiitoBud i Oinst BUTOKIB CTBOpeHHS [H-
CTUTYTY MeNaroriku i mcuxomorii mpogeciiHoi ocBiTH
AITH VYxkpaiam — HuHI [HCTHTYT memaroridHoi OocBiTH i
ocBiTi nopocanx HAITH VYkpainm, sSKuid cTaB crpaBxk-
HBOIO Ky3HECI0 HAYKOBUX KaJapiB BUIIoi kBamidikarii. ITix
HOro KepiBHHUITBOM OYB 3aIll0YaTKOBAHWH 1 HUHI IDTIIHO
PO3BUBAETHCS MEPCIICKTUBHUI HaNpsIM MEeNaroriqyHoi Ha-



YKH — Teopis 1 MeTonuka nmpodeciitnoi ocitu. B IHcTHTY-
Ti CTBOPECHO IMOTY)KHI IHHOBAIlifHI HAYKOBI BiJUIIH, SIKi
CHPHSIOTH PO3KBITY YKpaiHCHKOI MeENaroriyHoi IyMKH,
I THOCSITS 1i IO HOBUX BEPIIMH CBITOBOI ITEIarOTiKH.

Buitnn B cBiT pobotu IBaHa AnnpilioBuua: «SIxkum
Oytu nearory?», « YUuTelnb: eKCliepUMeHTalbHa I11JIbOBa
nporpamay, «lllkona — meaBy3 — mkonay, «MopaibHO-
ecrernuni norsinu B.O. CyxomirHCBKOTrO» 1 Oararo iH-
mwx. [TotiM Oynu 1mie AecsITKU KHHWT, CTaTei, BUCTYIIB i3
PI3HUX HampsIMiB PO3BHUTKY 1 BJIOCKOHAJIEHHS OCBITH, 3
aKTyaJIbHAX MpOoO0JIeM Tearoriky i ¢inocodii ocBiTH.

VY Bucryni «CitorsimHuil acnekt ¢igocodii ocBiTH
I. 3310H pO3KpHBAE CYTHICTH CBITOIVIAAY SIK PE3yJbTar
OCBITH Ha 3acajax peajizaiil 3aKOHIB KUTTsA, (Hirocodii:
«be3cyMHIBHO, CBITOIIST — CKJIaIHA OpTaHi3allis JIFOIACHKOL
CBI/IOMOCTI, 32 JIOTIOMOT'OIO SIKOi CY0’€KT AyXOBHO MPaKTH-
YHO OMAaHOBYE HABKOJIMIIHIO AIHCHICTD 3 TO3ULIT pO3YyMiH-
HSl HUM LJIel, CeHCY BJIACHOTO iCHYBaHHsI, CBOTO MICII B
CBITI, 3 MO3ULIT IHTErPYIOYNX 3HaHb NPO cy0’ekT. OnouyT-
TEBITIOIOYHCh, HAOyBalOUM SICKPABOrO aKCIOJIOTIYHOro 3a-
OapBJIeHHS, a OT)KE, i BIpH Y Bi/IOBIIHI 3HAHHSI, BiH Mepe-
TBOPIOETHCSI B 3yMOBJIIOIOUY, LiNIECHPSIMOBYIOUY 1 Iislb-
HiCHY BHCXIJHY CHIIy NOBEIIHKOBOI aKTUBHOCTI JIIOAWHHU.
[Tpu boMy KOXKHa JIFOAMHA cama Jyisi ceOe BiJIKpUBAE CBi-
TOTJISIAHI ICTHHH, OBOJIOAIBAE€ HUMM JIMIIIE TO/II 1 IIOCTIIBKH,
KOJIM 1 TIOCKUTBKH BUCTPaXKIA€ iX JKUTTEBHM JOCBIIOM 1
po3zaymamu. Jluie 3a TakMX YMOB OCHOBHI NPHHIIMITH CBi-
TOLJISIIy 3/IaTHI CTaTH CIIPABXKHIMU OPIEHTUPAMU TOBCSK-
JEHHOI MisUTBHOCTI M KWTTA JnoauHm» [8, c. 67-68]. Y
npomoBi «Dinocodis cepust I1./1. FOpkeBuya» BueHMiA i 1-
KPECIIIOE, 11O 1 CBSIIEHHOCIY)XUTENI, 1 HAYKOBI[l — OCBITSI-
HH, | NPEICTAaBHUKM BJaJ¥ NOBHHHI BHXOBYBaTH CBOIX
IPOMaJIsIH TaK, U100 BOHH OYJIH PKEPEIOM CHJIH, CBOOOH 1
po3KkBiTY nepxkaBu, «Bona (nepxaBa — 4.K.) NOBUHHA Ha-
XOJIUTU OIOPY B MY)KHOCTI ¥ MYIpPOCTi CBOIX 'POMaJIsiH, a
HE B HACWIBCTBI HaJ HUMHU. Tomy nume Jyx moauHu €
Meroro BuxoBaHHsD» [9, c. 143]. I mani: «KymbTypHO-0CBIT-
Hs colliamizallis 0cOOMCTOCTI mependayae Ta € «BPOCTaH-
HS» JIIOAWHHU B KYJIBTYPY, OCBITY, HAYKY, MHCTELTBO, 100
3aJIOBOJIHUTH il OTpeOM B TapMOHIT 3i CHUJIBHUMU 1HTE-
pecamu CBOro Hapojy, BChOT'O IMBLII30BAHOTO CBITY, 11100
HABYHTHCS MIIKOPSITH CBOi [ii, BYNHKH, HAMIPH MOpPAITb-
HHUM, JyXOBHMM BHUMOIaM KYJIBTYpPHOT'O, LMBLII30BaHOTO
cepemosuiiay [9, c. 144].

OcranHiM yacoM HaOyB mommpeHHS «DpeipiBchkuit
pyx». bpasunscekuii memaror I1. @peiip, sx 1 A. Komen-
CBKHI CBOTO 4acy, BOadae crocié memMokpaTusaiii Cycri-
JBCTBA HUISAXOM Horo menarorizarii. Bin BBaxae, mo cy-
YacHE CYCIIUTBCTBO € 3aMKHEHHUM, [I¢ JIIOJIHA BiIUy)KeHa
BiJl KYIIbTYypH, OCBITH, JI¢ BOHA € MPUPYUCHOIO 1 HE Ma€
kputngHOCTi. [1. @pefip cTBepIKYe, MO0 MU MaEMO TOT-
pedy B ryMaHHOMY BUXOBaHHI; 116 IOBEpPHE HaM 3/IaTHICTh
JIO TIPUHAHATTS PillleHb, O COIaJbHOI 1 TONITHIHOL Bif-
MTOBiTaTbHOCTI. BUXOBaHHS — 1€ TEMOKpaTHYHA MIPAKTHKA
CBOOOIM, IO OMUPAETHCS Ha BHUKOPUCTAHHS AaKTHBHOTO
METOJly, OCHOBAHOT'O Ha J1iano3i, Ha KPUTHI 1 Ha (HopMy-
BaHHI CYI)KCHHSI.

Ha nowarky XXI cromitrs Bce rocrpime mocrae mu-
TaHHS II0/I0 BI)KUBAHHS JIIOJICTBA, 30€PEXKEHHS KUTTS Ha
wiaHeTi 3eMist. AHTPOIIOTeHHA JisUTbHICTh, 0e33acTepex-
HUHA TEXHOKPAaTHYHUI MiXid y BCiX cdepax rocrnomapro-
BaHHA pylHye Giocdepy, Beae 10 MOpanbHOI Aerpajiaii,

3HEI[IHEHHS JIIOJICBKOTO )KUTTSI, BPEIITi-PEIIT 10 PEeabHOT
3arpo3u CaMO3HHIIECHHS JIIOACTBA. XW)KallbKe CTaBICHHS
JI0 HaBKOJIMIITHBOT'O CBIiTY, BapBapchKke BTpydaHHsS B Oio-
cdepy, pyHHYBaHHS NPUPOIHOIO NOBKIUIS, HEBCUTHMA
Kanoba 30araueHHs MPUBOAATH JI0 TSHKKHX 1 CYMHHX Ha-
criakiB. BiitHu, TepopusMm, TexHOreHHI Karactpodw, Imo-
IMIMPEHHSI CMEpPTEJIbHO HEOEe3MEeYHnX XBOPOO — Tpi3Hi
NPOBICHUKH Helaiekoi 3arubeni muBinizanii. Taka cymHa
MIEpPCIIeKTHBA 3/1aBHA XBHJIIOBAaJa Kpallli JIFOJCHKI YMH.
ITaniticekmii Mucmutens MaxkiaBemti (1469—1527) ctBep-
JUKYBaB, 110 KON MpoOiieMa JInille BUHUKAE, PO3IT3HATH
il cximagHo, ane yerko pos’si3atH. Komwm x mpobiema
OYEBH/IHA JUIS BCIX, 3 HEIO HA/J3BUYAalfHO BA)KKO BIIOpATH-
cs. MynpicTh CyCHIJIBCTBA MOJISITAa€ B TOMY, 11100 3aByac-
HO mependauynTH BUHHMKHEHHS 3arpo3jMBHUX MNpolseM i
YCYHYTH YHHHHKH, SKi X TIOPOKYIOTb.

3Ha4HI MOXKJIMBOCTI JUIsl PO3B’sI3aHHS [ILOT'O CKJIA/IHO-
rO 3aBJaHHS MICTHTHh y co0i cepa rymaHiTapHO-EK3HUC-
TEHIIIHHO OPIEHTOBAHOIO0 BHUXOBAHHS JIOAWHU. | 3 yciero
OYCBHTHICTIO TIOCTa€ HEOOXIAHICTh BIIMOBH BiJ JOMIHY-
10401 B OCTaHHI CTOJITTSl MPOTPECUCTCHKO-TIPOCBITHHUIIb-
KOi MapajiuTMu BUXOBAHHS JI0 HOOC(EPHOT0, KOCMOJOTi-
YHOI'O JMCKYPCY CTAHOBJIEHHS M PO3BUTKY JIOACBHKOI
ocobucrocti. [lorpiOHa mepeopieHTallisi BEKTOpa CyCIIi-
JIBHOT CBIZIOMOCTI. VY IJIaHETApHOMY MaciITabi HeoOX1IHO
(opMyBaTH Takuil CBITOIJISLN, Take CBITOPO3YyMiHHSA, KYy-
JBTUBYBATH TaKUil CBITONA[, 3a IKMMHU OCHOBHOIO IiHHIC-
TIO Ha 3emMJi Oyno O mparHeHHs rapMOHIMHOTO CHiBiCHY-
BaHHS i PO3BUTKY IPUPOAU W JIIOAWHK. JlocATHEHHs Hi€l
METH MOXIIMBE 32 YMOBH BKJIIOYEHHS B LIO cepy CHcTe-
MY OCBITH, 30pi€HTOBaHy Ha HOOC(epHEe BHUXOBAHHS JIIO-
JMHHM, SKa Ha Cy4acHOMY IIEPEIIOMHOMY €TaIll PO3BUTKY
JFOJCTBA BUXOIUTh Ha MEPIINH IIaH cepex OaraTbox Ba-
JKIIMBUX COLIANbHO-EKOHOMIUHKMX mpoOsiem. OcBita crae
CTpaTeriYHUM YMHHHKOM BIDKHMBAaHHS JIIOACTBA, HOTO IO-
JIAITBIIIOTO CTIMKOro i 0e3MeYHOr0 PO3BHUTKY.

JepxkaBa Mae mmpIie i NpeAMETHIIIE OMIKyBaTHCS
€KOJIOTIYHUM BHXOBaHHSIM MOJIOII, CIMEHHMMH CrpaBa-
MU, CHPUSITH IUTIOOHOCTI, HAPOMKYBAHOCTI, 3HAYHO Mij-
BUIIMTH BIiAIIOBiAaJbHICTh OATHKIB 32 BUXOBAHHSA IITEH.
Le Ti nutanns, ski TypOyBanu [.A. 3s3t0Ha.

Heo0OximHO, BBaXKaB y4eHMiA, Ha JEPKaBHOMY, PETio-
HAJIbHOMY 1 MICII€BOMY PiBHI BiIIYTHO ITiJBUIIUTH COIIi-
aNpHUN 1 MaTepialbHUN CTaTyC Iefarora i OCBITHIX iH-
CTHTYLIH, MapaebHO MiIBUIIUBIIN X BiAIOBIJAIBHICTD
3a BUXOBAaHHS JIOBIPEHUX iM KOHTHHIEHTIB MOJIOIUX JIFO-
Je. AIke BUXOBATH IOKOJIHHS TYMAaHOOPIEHTOBAHHUX
MOJIOAWX JIFOJIe MOXKE TIIBKU BUUTEIb, SKHH caM Bixdy-
Ba€ TypOOTIMBE, TOOPO3UWINBE CTAaBJICHHS 10 cebe mep-
JKaBH 1 CyCIILITbCTBA.

BaraTto 3amexxuts i BiJ memaroriyHo rpaMOTHOI i CBi-
JIOMOi YaCTHHH CYCIJIBCTBA, TEPEIOBCIM, IHTEIITEHII],
sIKa MOXe 0araTto 4oro 3poOHUTH TS IPOCBITH OaTHKIBCH-
KOi IPOMAaJICEKOCTI 3 IUTaHb BUXOBAaHHS MOJIOJOTO TOKO-
JHHS 1 3acTepekeHHs BiJl THX HEOE3MeK, sKi TaiTh y cobi
Oaifyxe 1 3HCBa)KIIMBE CTaBJIICHHS IO BUXOBAHHS JIITCH.
Binomuii Buennii Eneonopa Keii cnymHo crBepmkyBaia,
1110 He Tpeba rOBOPHUTH MPO BUXOBAHHSA, a Tpeda CTBOpPIO-
BaTH TaKi YMOBH, B SKUX BUXOBaHHS JUTHHH 3JiCHIOBa-
7ocst 6 MPUPOTHO W OpraHivHo.

Oco0n1Boi yBarm B yMOBax HaBYAJbHHX 3aKJaIiB I10-
TpeOyIOTh Tak 3BaHi KaTeropilHi y4Hi i CTy/IeHTH: iHBai-



JIM, CHPOTH IoTepmisi Bij YOpHOOMIBCHKOI KaTtacTpodw,

TSDKKO XBOpi. Y BiTHOCHHAX i3 II€I0 KaTEropi€ro BHKJIa-

JladeBi HEOOXIJHO OCOOJIMBO PETENBHO JIOTPUMYBATHCH

BHMOT II€/IarOT1YHOI0 TaKTy i eThkH. Came B IIbOMY CEK-

TOpi BiTHOCHH HANTOCTpIlle MPOSBIISIOTHCS CYIEPEYHOCTI

MIX KOHCEpBAaTHBHICTIO BHKJIajada 1 MakCHMali3MoM, i

(yTYPUCTUYHICTIO MOJIOOT JIFOIUHH.

OTxe, MU TTOTO/IKYEMOCH 13 TBepIDKeHHsM . A. 3s1310Ha,
o y XXI cToiiTTi Ha IUIaHETI Ma€ JOMIHYBaTH JFOIUHO-
LIEHTPUYHA TIeAarorika i mommuproBaTucs depe3 Hoocde-
PHHH IAXIA 10 CTAaHOBJIGHHS W PO3BHUTKY JIIOJCHKOI 0CO-
oucrocri

[pani akagemika IBana AmpjpilioBuua 3s3t0Ha, HOTO
YHIKQJIBbHUHA COIaJIbHO-TIEIarOriuHUi JOCBiJ — TIHOOKE
JDKEpENio U MeJaroriyHux i ICHUXOJIOro-TearoriyHux
JIOCIT1JKEHB.

Jo ocobucrocti BUnTENSL, A0 SIKOCTI Horo npodeciiHo-
MeIarorivyHoil MisTBHOCTI, IO HBOTO — SIK JI0 CYO’€KTa Ha-
YaJbHO-BUXOBHOI'O TpoIecy, cy0’eKkTa MeaaroriqyHoro
CHUTKYBaHHSI HUHI BUCYBAIOThCSl HOBI, 3pociii Bumoru. Lle
NOMITHO BIUTUBA€ Ha PO3IIMPEHHS KOMIUIEKCY B3a€MO-
NOB’SI3aHUX 3aBJIaHb, 10 MOKJIAAAI0ThCA Ha MEAaroriyHy
OCBITY, II€ 30Kpema:

— CTBOPUTH HEOOXi/IHI COIIAILHO-KYJIBTYPHI 1 colliaibHO-
€KOHOMIYHI YMOBH ULl PO3BUTKY OCOOMCTOCTI CTYJEHTa
BUILIOT'0 HABYAJIBLHOT'O 32Ky — MaliOyTHBOTO TIe/iarora,
JUIst HOro ()yHAaMEeHTAIBHOI 3arallbHOKYJIbTYPHOI MiAro-
TOBKH, (pOPMYyBaHHA BHCOKHX MOpaJbHO-ETUYHHX SIKOC-
Teit, 1F000B1 10 MearorivHol mpodecii, BiIaHOCTI Tif;

— CIIpUATH TPOQEeCciiHOMY CTAaHOBJICHHIO, CAMOBJIOCKOHA-
JIEHHIO II€1aroris;

— CTUMYJIFOBATH 1HHOBALMHY JAisUIBHICTh Y PI3HUX OCBIT-
HbO-BUXOBHHX CHCTEMax, IENaroriyHy TBOPYICTb, IO
Jla€ MOXJIMBICTB JIOCATTU PIBHS MEAArori4Hoi Mancrep-
nocrti [10, c. 255].

Y 1mpoMy KOHTEKCTI BaxKinBe 3HaucHHS Mae KoHmemmis

OaraTopiBHeBOI NMeJaroriyHoi ocBiTHM B YKpaiHi, IpOEKT

AKOI TM/rOTOBJIEHO akaaeMikamMu B. AHIpyIieHKoM Ta

I. 3s3toHOM. YueHi OOTPYHTYBaJdM BUIXiJHI TIOJIOXKEHHS

KOHIIETIIii OCOOMCTICHO OpiEHTOBAHOI MEMATOTiYHOI OCBITH

B Ykpaini, 11 nmpuHmmnm (rymanizawii, rymaHiTapusarii,

(yHnameHTaizanii, iHTerpanii, AeMOKpaTu3ariii).
ABTOpaMH BHOKPEMJIEHO 5 KIIIOYOBHUX IIOJIOKEHb Ta

OOTPYHTOBAHO NIISIXH iX peanizarii:

1. ViockoHaNIeHHS 3MICTy OCBITHM Ta OpraHi3allii HaBYa-
JIbHO-BUXOBHOT'O TIPOIIECY 3 METOI0 PO3BHUTKY OCOOMC-
TICHOI MearoriyHoi MalCTEpHOCTI SK CUCTEMH Iieja-
TOT1YHUX KOMIIETEHTHOCTEH Ta TBOPYOi CIPOMOXKHOCTI
OCHOBHOTO Cy0’€KTa MearoriyHoi il — BUATEIS.

2. 3MilHEHHS 3B’SI3KY MEIaroriuHoi ocBIiTH 3 (QyHIaMeH-
TAJILHOIO 1 MPUKIIAHOIO HAYKOIO.

3. Y1ocKOHaNeHHs! CTPYKTYpPH MiATOTOBKU # Teperiaro-
TOBKH T1€aroriB.

4. baratopiBHeBa cuCTeMa HeNepepBHOI MeaaroriyHol
OCBITH, ONTHMI3allis CHCTEMH 3aKJIadiB IE€JAroriuyHol
OCBITH.

5. 3a0e3mneueHHs COMLiaNbHOI MIATPUMKH CTYIEHTIB, M-
BHIIICHHS MPECTHKY Teparoriunoi npami [11, c. 4].

Inei akamemika [LA. 3s3t0Ha, HOro HayKOBO-METOHYHI
npami 3 mpoOieM MeaaroriyHol MalCTepHOCTI IIUPOKO
BIIPOBAJDKYIOTHCS Y BUIIMX HaBUAIBHHX 3aKiajax YKpai-
HU (ITonTaBCHKOMY HalliOHAJILHOMY INEJAaroriYHOMY YHi-
BepcuteTi iMeHi B.I'. Koponenka, Yepkacbkomy Haliio-
HaIIbHOMY YHiBepcHTeTi iMeHi bormana XMenbHHIBKOTO
Ta iH.), a Takoxk y lleHTpax memaroridnoi MakicTepHOCTI,
0araThbOX 3araJbHOOCBITHIX, MpPO(ECIHUX 1 BHIIUX Ha-
BYAIBHHX 3aKJIafiax Ta IHCTUTYTaX HiCJIAAMIUIOMHOI Iie-
jparoriyHoi ocBitTh Ykpainu. Inei IBana AwunpilioBuua
MaloTh MaOyTHE.
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Tapacenkosa H. A., bozamupuvosa 1. M., Konomieus O. M., Ceporox 3. O.
CTpykTypa i 3MiCT HABYAILHO-METOANYHOI0 KOMILIEKTY 3 alredpu s 7 Kiaacy

Tapacenxosa Hina Anamoniiena, doxmop nedacoziunux Hayk, npogecop, 3agidyeay kageopu

Boeamupvosa Ipuna Mukonaisua, kanoudam nedazociuHux HAyK, OOYeHm

Konomieyv Oxcana Muxonaiena, kanouoam nedazo2iuHux Hayk, OOyeHm,

Ceporwrk 305 Onexciigna, kKanouoam nedazo2iuHux HaAyK, OOYeHm,

Kagedpa mamemamuxy ma MemoOUKy HAGUAHHS MAMEMAMUKU
Yepkacvkuil HayioHanvrull yrigepcumem imeni bBoedana Xmenvrnuyoroeo, m. Yepracu, Yxpaina

AHoOTamis. Y CTaTTi pO3KPUBAIOTHCS CTPYKTYPHI i 3MICTOBI OCOOJIMBOCTI HOBOT'O MAPYYHUKA 3 alNreOpH s 7 KIlacy 3aralbHOOCBIT-
HIX HABYAIBHHX 3aKJIJiB YKpaiHU Ta QUIAKTHYHOIO CYIIPOBOY IO HBOTO.
Knrouosi cnosa:cepeons wixona, Hagyanus aneebpu, NiOPyYHUK, 3acoOU KOHMPOIO

CyyacHuii eran peopMyBaHHSI CHCTEMH OCBITH B YKpai-
Hi Ta iHTerparisi Haloi IepXKaBH B €BPOINEHCHKE OCBITHE
TOBApUCTBO, IO MependavaroTh Mepexil BiJ aBTOpUTAp-
HO-IMCLUIUTIHAPHOT MOZENI HaBYaHHS 10 OCOOHMCTICHO
30pi€HTOBAHOI, 3MiHa ITiAXO/IB Y BUBYEHHI OKPEMHX Ha-
BYAJbHHUX MPEAMETIB, 30KpEeMa MaTeMaTHKH, MEPEHECCH-
HS aKIEHTY Ha (OpMYBaHHS MNPAKTHYHHX HABHYOK i
BMiHb B y4HIB BMMAralOTh BiJl yKpaiHCHKHMX HayKOBILIiB-
MCTOJII/ICTiB CTBOPCHHA HOBHUX HABYAJbHO-MCTOJINYHHUX
KkoMIUIekTiB. CydacHi MIKITbHI MiIPYYHUKH 1 IOCIOHUKH
MOBUHHI BiAMOBIIATH BCIM YMHHUM JCpPKaBHUM HOpMa-
THBaM Ta OYTH SKICHUMHU 1 KOHKYPEHTHUMH.

[Ipe3eHTOBaHMI HAIIMM aBTOPCHKUM KOJIEKTHBOM ITiJI-
py4HUK «Aurebpa, 7 Kilac» Ta HaBYAIbHO-METOIUYHUIA
CYIPOBIJI 10 HEOT'O CTBOPEHO BiANOBIIHO 10 [leprkaBHOTrO
cTanaapty 0a30BOi 1 TOBHOI 3arajibHOI CEpPeAHbOI OCBITH
(Ipyre TOKOMIHHS) 1 YMHHOI MpOrpaMu 3 anreOpu s
7 wiacy [4]. KoMIiekT rpyHTyeThCsl Ha 3acajax ocobwmc-
TICHO OpIEHTOBAaHOTO, KOMIIETEHTICHOTO, CHUCTEMHOTO,
IISUTBHICHOI'O 1 CEMIOTMYHOI'O MiAXOAIB 10 HAaBYaHHS Ta
(bopMye B yuHIB OCHOBHOI IIKOJM CTiiIKy MOTHBALIIO Ta
iHTepec a0 npeamera. [ligpy4yHUKH Ta MOCIOHUKH 3 ayre-
OpH CIpsSIMOBaHI Ha OBOJIOJIHHS HIKOJISIPAMH TPEIMETHHUX
MaTeMaTHYHIMH KOMIIETEHTHOCTSIMH, Iiepen0adyeHuMHu
YUHHOIO IPOrPaMOoIo.

[Migpyunuk «Anredpa, 7» [1] Hamoro aBTOpchKOro Ko-
JIEKTUBY TIOCYTHBO BiPI3HAETHCS CTPYKTYPOIO, OYIOBOIO i
METOIMYHUMU OCOOJMBOCTSMH BiJ| 1HIIMX ITiIPYYHUKIB,
pexomennoBanux y 2015 pori s BUKOPUCTaHHS y 3a-
rajJbHOOCBITHIX HAaBYAIBHHMX 3aKiIagaXx YKpaiHu, a came:
«Anrebdpa, 7» (aBropu: I'.I1. bess, B.I'. bers), «Anredpa, 7»
(aBtop: O.C. Ictep), «Anrebpa, 7» (asropu: B.P. KpaBuyk,
M.B. [linpyuna, I'.M. Slrgenko), «Anrebpa, 7» (aBTOpH:
A.T. Mep3msak, B.b. Ilononcekuit, M.C. fxkip), «Anreb-
pa, 7» (aBropm: IO.I. ManwsoBanuii, I'.M. JIuTBHHEHKO,
I' M. Boiiko).

[IpoanamizyeMo AeTaNbHIIIE CTPYKTYPY Ta 3MICT Mif-
pyunuka. [ligpygsuk 3 anreOpu as 7 Kiacy 3arajabHOOC-
BITHIX HaBYANBHUX 3aKJaJiB TPOAOBXKYE JIIHIIO MiIpyd-
HUKIB 3 MaTeMaTHKH 11st 5—6 kmacis [2; 3] Ta mae aHamo-
riuHy cTpykTypHY OymoBy. KoHmenTyampHi 0cOOMHUBOCTI
MIPYIHUKIB 3 MATEMATHKH [UIA 5—6 KJIaciB oxapakTepu-
30BaHoO B [8].

OpmHi€ro 3 0coOMMBOCTEH TIAPYIHHUKA 3 anreOpu € Joc-
TYIHICTh YYHSM HaBYaJbHHX TEKCTiB, SIKa HAIA€ MOXIIH-
BiCTh CaMOCTIHHO iX omparpoByBaTH. HaBuansHui MaTepi-
Il CIIMPAETHCS HA HAOYHICTH 1 KUTTEBUH OCBIN Y4HIB. Y
MAPYIHUKY 3peai3oBaHO AisUTbHICHUHN IiAXIT 10 HABYaH-
HSl MaTEMaTHKH. Y KOKHOMY maparpadi BMIIIEHO rmopaan
Y BUTTIAMI BKA3iBOK OO TOTO, SIK JISITH y Til 4M iHIIH

HaBYaJIBHIN cuTyawii. 3HauHy yBary NMpHIiJICHO CHCTeMa-
TH3aIlli HABYAIBHOIO MaTepialy y BUIJIAAI TaOiwipe abo
CXeM, 1110 TIOKpaIIye 3aCTOCYBaHHs HOTO JI0 pO3B’I3yBaHHs
3a/ay, MOJIETIIYE 30POBE CIPUIMAHHS TEKCTY. [3 IN€r0 xk
METOI0 Ha TI0YaTKy 1 HANpHKIHII IMIPYYHUKA TOJIAI0ThCS
(hop3ary 3 TOBITKOBUM MaTEPiaioM.

VY cTpyKTypi migpydHHUKa 5 PO3ALIiB, BCTYIHE CIIOBO JI0
V4HIB, MiJICYMKOBI TaOJuIll Ta 3aBJaHHS Uil TIOBTOPEHHS
BUBUEHOI0 MaTepiany HalNpHKIiHII HAaBYAJILHOTO POKY, BiJl-
MOBI, TIPSIMETHHIA MOKaKYHK. 3MIiCT HABYAJILHOI'O MaTe-
plaly ojaHo y TakuxX po3finax: «Bupasu i TOTOXHOCTI»,
«Onnounenn», «MHuorounenny, «Dynkuii», «JliHiliHI piB-
HSHHS Ta X CUCTEMM».

KoxxeH po3/iil po3NOYMHAETHCS TIEPENiKOM Tepeadady-
BaHMX [Mi3HABAJIBHUX Pe3YNbTATIB y pyopuii «Y po3mimi
JU3HaMTECh ...», a 3aBeplIyeThesi pyopukoro «llepesipre,
SIK 3aCBOLITM MaTepiall po3iTy», SIKUil MICTUTh KOHTPOJIbHI
3allUTaHHs y3arajlbHIOBAILHOTO XapakTepy 1 TeCTOBI 3aB-
JAHHS.

Pozninu migpy4yHrka noaizeHo Ha naparpadu (Bchoro
ix 24). Y xoxHoMy naparpadi €: OCHOBHHN HaBYaJIbHHUN
MaTepiai; JoIaTKoBi BimoMocTi y pyopuui «/li3HaiiTecs
OifblIey; 3aMTaHHA [JIs TIOBTOPEHHS BUBYEHOI'O B Iapa-
rpaqn y pyopuni «[Ipuranaiite ronoBHe»; cucrema zm(pe-
peHuifioBaHuX 3a1a4 y pyopui «Po3B’sbKiTh 3a1adi», sKa
3aBEPIIYEThCS OKPEMUMH OJIOKaMHU 3aBIaHb «3acTocyiiTe
Ha npaKTnui» Ta «3amaul Ha MOBTOpeHHs». [limpydHuK
TaKOX MICTUTh npm(muem py6pI/IKI/I «IToBTopenns. Teo-
peTH4Hi BioMOCTi», «3agadi i BOpaBH Ha MOBTOPEHHS,
«Bignosini», «IIpeaMeTHuil MOKaKINK.

HaBuanbHMi TEKCT, SIK IPAaBUIIO, PO3TOPTAETHCS 3a Ta-
KUM TUTAaHOM:

— aKTyaJli3alis MomepenIHbOro IOCBiAYy yJIHIB abo aHaNi3

MAaJIFOHKA 9H KUTTEBOI CUTYAIIii;

— MmipkyBaHHsA (200 3amaya), IO HPUBOASATH IO HOBOTO

MOHATTS, (PaKTy, CIOCO0Y AISIIBHOCTI;

— (opMyIIrOBaHHS, SIKEe Tpeba 3amaM’ ITaTu;

— TpoOJIeMHe 3alUTaHHA 13 BiAIOBIIIIO;

— sIK KOPOTKO 3aIMCaTH/IPOYUTATH HOBI IO3HAUCHHS;

— BKa3iBKa «3BEpHITH yBary»;

— TUIOBA 33]1a4a;

— y3araJlbHeHHSI CTIOCO0Y pPO3B’SI3yBaHHS THUIIOBOI 3aiadi

(um BKaziBKa Ha OCOOIMBOCTI, SIKi BAPTO YCBIIOMUTH).

KokeH myHKT IBOT0 IIaHy BiTOOPaXKaeThCs OKPEMOIO
CMUCTIOBOIO OIMHUIICI0 HAaBYAIBHOTO TeKCTy. OOcsr Ko-
JKHOI CMHCIIOBOI OJWMHUIY BIiIIOBITa€ BIKOBUM MOKJIHBO-
CTSAM y4HiB. 3a Takoi OyOBH TEKCTY y4eHb 3MOXKE CaMOcC-
TIHHO MPAIFOBATH 3 HUM 1 0€3 HaJMIpHOI HANPYTH.



Kinbka CMHUCIOBHX OJWHUIG YTBOPIOIOTH OJIOK, 3MICT
SIKOTO — 1[e OKpeMa TOpIlisi HaBYaIbHOTO MaTepiaiy mapa-
rpada. Y maparpadi Moxke OyTH KibKa Takux OJokiB. Ha
MaJlloHKaxX 1-2 MoKa3aHO TMPUKIA] HABYAJIBHOTO TEKCTY
§ 13 migpyunwka [1, ¢. 118-119]. Koxen 6ok maparpada
Mo0OY/I0BaHO 3 YpaxyBaHHIM 3aKOHOMipHOCTEH MpOTiKaH-

~ Banam’araiite!

Teopema 2 (npo goGyToK piaHMLUi ABOX OgHOYNEHIB

i HENOBHOro KBagpaTax cymu).

AoByToK pi3HuLi ABOX OOHO4YNEHIB | HENOBHOrO KBagpaTa

ix cymu gopisHioe piaHuui kyBie uMX ogHouYNeHIs:
(a-b)(a® +ab+b%) =a®-b°.

D auno:oqnowtenu alib.
Hosecrtu:(a-ba+ab+b?)=a?- b,
Hosepennd, [lepersopumo Bupas y aieiil wacTuni nieipis-
"ocri rak, mod Bin vabye Burnany supasy B i npasifl vacTuni:
(a-b)a®+ab+b?) =
=a*+a’b+ab®-a’h-ab®- b=
=a’-bt
Orxe, a®- b= a®- p2.
Beincu (a—b)(a®+ab+b%) = a®- b?, w0 i BuMaranocs rosecT.
Saranom Jicranu:
(a+b)a®-ab+b*)=a®+b%
(a—b)a®+ab+ b)) =a— b3
I0i dropryan Taromx € GOPMYIaAMH CHOPOYEHOIO MHOMEHHSH,
Bouu J03BOIHIOTE DOJErIIYBATH [IeDeTBOPeHHHE BUpA3iB,
Ocrinexu noseneni pienoeri e ToToMHOCTAMH, TO IX MOMHA
38CTOCOBYBATH i B 3BOPOTHOMY HOPAIAKY:
a +b“—(a+b)(a ab+b2),
—b*=(a-b)(a”+ab+b%).

Mau. 1. ®parmeHT HaBUaJIBHOrO TeKeTy § 13.

VY neskux maparpadax MiJpydHHKa, 10 MICTSTh KilbKa
KPYIIHUX CMHCIOBHX OJIOKIB, 3aCTOCOBaHO PO30MBKY Ha
nyHKTH. [0 OKpeMux 3amad, po3rVIIHYTHX Y HABYATIBHOMY

1. BuHeceHHA CIINBHOTO MHOKHHKA 32 TYEKH

'QSap,aqa1
T —Bx®y" - 24x"yt + B2yt

I} Poze'sazaHHqa. 1. BU3Ha4MMo koediliEHT CRINbHOMD MHOMXHA-
K3 YNEHIE A3HOMD MHOMDHNEeHa. [LNA Lsoro cro4aTtky aHainemo HCO
ucen B, 24 i 8. Bik gopisroe 2. Ockineky k0E(ILJEHT NEPLIOro Y4ne-
Ha Big EMHWIA, TO 3pY4HO 38 KOEILIEHT CNiNkHOMrO MHOXHWKE B3ATH
sucno —2.

2. BU3HauuMo ByKBEHY YACTUHY CMiNEHOrO MHOXHWUKA YNeHie oa-
HOMO MHOrQ4neHa. KokeH 4NeH MHOMOYNEHa MICTWTED @) CTEneH
3MIHHOT X, HARHKKYKM 3 AKWX & OPYTWA cTeniHe; B) cTeneki amiH-
HOT I, HEAHUKHUM 3 AKX € TDETIRA c’renn—m Tomy GyKEEHOK Y43CTU-
HOK CNINEHOM0 MHOKHUER € BUpa3 x y

;3. BUHECEMO CNINEHWA MHOXHUK — Zx y° 3a aywKki:

By’ - 24x%yt + Byt
=-2x

Ayt 1227 - ay)
*) 3eepHiTL yeary:
o8 HEpeRipHTH, UM NPABHJIRHO BHKOHATH BHHECEHHH

CHITEHOTO MHOMHHNEA 3a IVEKH, BHKOHalTe ofepHeHY
Iit0, ToGTO POBKPHATE IVEKH.

F'D:]KJ'IE,D,ITI: Ha MHOXHWKW MHOMO4YNeH

2, 3acTocyBaHHA (POPMYJI CHOPOUSHOTO MHOAE HHA
3a OopPMyIaAMH CEOPOTEHOTO MHOMKEHHA MOMHA Bigpasy mo-
JaTH ¥ BETIAIL 100V TKY ocoG1HEL MEOTOUIEHH, TAKL AK NOBHNI
KEaIPAT cyMIH UH pizeumi, pizEuna keagparie, cyMa i piaauma
ryGie. 14 MbOro 3aCTOCOBYIOTE TAK] (hopMyI:
a’+ 2ab+b*=(a+b) =(a+b)a+b),
a’-2ab+b=(a-b)’=(a-b)a-b),
a’- b’ =(a+bla-b)
a®+ b = (a + b)(a®- ab + b,
a®-b¥=(a-b)a®+ab + B%).
PoarnaneMo, AK MOMKHA 3ACTOCYEATH (GOPMYIH CKOPOYIEHOTD
MHOMEHHHA E OLIBIN cCKIaTHEX BHNIATKAX.

Q Zapava 2. Poaknapite Ha MHOXHUKW aBouneH 1Bxy® — x%y°.

[* Poze’azanHA. 3a0a4y MOXHE pO3B'A3aTH ABoMa cnocoBamu.
. Cnocib 1. Ockinbky 0BUOEA YNEHW 0AHOM0 OEOYNEHE MICTATE 3MiH-
! Wi xiye napHux cTenewax | koedilierT nepworo Yneua 16= 4% 1o
! KOMEH N00AHOK MOXHE NDAATW SK KBANPAT ASAKOr0 OOHOHMNEHE:

HS po3yMoOBoOro mpouecy. Tomy mpoOlieMHe 3amuTaHHS
(man. 2), sike y apyromy OJ0Ii ITO3HAYEHO MiKTOIPaMOI0
«3HaK NHTAHHS», BUHUKAE MPUPOMIHO i CIYrye HE JIUIIe
CIocoOOM ITABHOTO MEPEXOMy 0 HOBOI TYMKH, a i meB-
HHUM TMPUBOJIOM [UIS 3YITMHKH i TIEPEOCMUCIICHHS B CYKY-
ITHOCTI TIONIEPE/IHIX MaHuX maparpada.

?  Yu moxua sactocoByBaru GopMyay cymu (piauuni) kybis ne
muine no Hafinpoerimux ogHounenis? Taxk.

Q Zapaua 1. MopaiTe ysurnan noByTky asouner 8 — x°y'®

g, ,15

[* Poze’sazanua. Yucno 8 e kyGom ymcna 2. Apyruii uneH x°y
! [NaHOro [BO4YNEHA MOXHA NOJATH K kyB HWOro ofgHouneHa:

2 5.2

xiyll—

T x%y'5 = (x%y5)° 3eincu BunnuBae, WO 00 AAHOrO OBOYNEHA MOXHE
* zactocysatu hopmyny pisHuu kyBis:

8- x%y "=

: =2 (x%)=

= (2- %y®) (22+ 2535+
=(2- 2%y (4+ 2xg

*> 3eepHiTs yBary:
—cyma kyOiB aBox ogHouneHis gopisHie Do0yTHY CYMH
UX OJHOYIeHIB i HRIIOBHOIO KBAIPATA IX PI3HMI;
— pisanng kydie ABOX ojHouneHiB nopiBHIOE noGyTKY pis-
HHI] DHX OIHOYIEHIB i HeNOBHOTO KBALPATA IX cyMH;
— pisaung kBazparis qBox ojHOWIeHiB nopisBHioe nOByTHY
cyMH i pisHuni HUX ogHOYIeHIE.

Mau. 2. ®parmeHT HaB4aIBHOTO TeKeTy § 13.

TEKCTi, HABOJATHCS aJbTEPHATHBHI CIIOCOOM PO3B’sS3yBaH-
H (Man. 3).

ISxdys—xzy‘{:
=(4x2g3]2—(xyzjz‘
JicTtanu pisHULIO KB3APATIB OAHOUYNEHIB, AKY MOXHA PO3KNACTK HA
MHOXHUKM 38 BiANOBIAHOW HOPMYNOD:
(4x%%)? - (xy?)2=
= (xfy* xy®)(axy* xy?).
| B nepLuKx, | B APYrMx QyKEX MICTUTECH ABO4HNEH, AKWA LWE MOXHA
PO3KNACTA HA MHOXHWMKW, BUHICLUM 38 OYXKW ChiNbHUA MHOXHWK.
Toni pictaHemo:
(4xy xy]4xg xy )=
=xy(dxy+ 1) xy*(dxy-1)=
=x%f(dxy + 1)(dxy—1).

Cnoci6 2. Y nanomy neouneri 16x*y® - ¥°y* cnouatky sunecemo 3a
LYK CNINBHAA MHOXHKMK, @ NOTiM BUPA3 Y AYXKAX PO3KNANEMO Ha
MHOXHWUKK 38 HOPMYNOI piZHMLl,i KBanparia:
16xy% - xzy“'
= xzy (16x%?-1)=
=x? y (dxy+1)dxy—1).

*> 3sepHiTe yBary:
AKI0 CHOYATHY BHHECTH CHLNBHUI MHOMHHE 3a IVi-
KM, TO 38CTOCOBYBATH (DOPMYIM CKOPOUYEHOr0 MHOMEHHH
Gyne mermie.

3. Cnrocid rpynyBanns
fAxmo MHOrowIeH MieTHTh Hliblu 2K TPU WIEHH, TO 3ACTOCO-
BYHTh CIIOCL0 rpyIyBaHHSA.

Bapava 3. Po3knafite HA MHOXHUKK MHOMOYNEH:
; 25" —x+2xy-y.
[ Poae’saaanHa. 3rpynyemo 0OOAHKK TAK: NEPLUMIA — i3 OPYTUM,
P aTpeTii — i3 YeTBERTUM. Y KOXHOMY 3 LMX ABO4NEHIB BUHECEMO
CNINEHHUA MHOXHWMK 38 AyXKKN:
2x%—x+2xy-y=
=(2x" - x)+ (2xy -y) =
: =x(2x - 1)+ y(2x-1).
P OTpMManu BMpPas, KOXeH 40AAHOK AKOMO MICTUTE CRBHMEA MHOX-
HKK 2x — 1. BUHECEMO Lei CNiNbHKA MHOXHIK 38 LyXKu:
x(2x-1)+y(2x -1)=
=(2x-1){x+y).
Orxe, 2x?— x+2xy -y =(2x - 1){x+y).

Mau. 3. ®parment HaB4yansHOro Tekety § 14 [1, ¢. 126-127].



§ 5. CTEIIIHDb 3 HATYPAJIbHHM
NMNOKASHHUEOM

Ilopueirses Ha mamoHkY 3 1 4. Bu daunre
gBagpar aicroposow a (Man. 3) 1 kyb a pebpom
a (man. 4). Bu aHaerte, 2K 3HANTH OI0IUY KBaA-
aparaii ob’em kyba Ta 2K 3ANUCATH PE3YILTAT
3a JOIOMOroIo BinopinHux supasis: a® i a®.

Vaarani, nofyrox n piBHUX MHOMHHKIB, a
HOMHUH 3 KUK IOPIBHIOE @, MOMHA SAIIHCATH
32 [IONOMOT0I0 CIMENEHA: A d:...a =a .

————
n MEoEEHRE

¥V Bupaai a” 4MCi0 @ HASWBAKOTHL OCHOB0K0
emenena. BoHo nokasye, sxe YHCI0 MHOMUIL
came Ha cefe. THCI0 N HABMBAIOTE NOKASIHUKOM
cmenend. Bin noxaaye, CKLIBK Y DIBHUX MHOH -
Hukie Oyao B pobyrry. Ockinexm nis miubu
MHOMHHKIB BUKODUCTOBYIOTE HATYpalbH] ue- ¢ a *
na, To BUPAsy a” JANM HA3BY <CTEMiHb 3 HATY-
paneHuM noxasaukrom» . [lisnime su gisnaere-
€ PO cTeNeH] 3 IH M IOKAIH KA M.,

— Banam’araiire!

CreneHem 4YMCnNa a 3 HaTypPansHUM MOKA3HNKOM 1L, Bink-
WM 3a 1, HA3MBAETHCH OB YTOK 1L MHOXHMWKIB, KOXHUA i3
AKWX AOPIBHIOE (L.

a"=a-a- .. d

R MHORHUKIE

L V4 Bupaz a" 4uTaOTE TAK! <0 B cTeneHl n» abo <eHHUIl cTeniHb
HHUCIA s,

3apaua 1. 3anuwite Bupas 27 - 3+ § y BUrNALI CTENEHA 3 0CHO-
soio: 1)3;2)9; 3)27.
B Poas’azaHHd.
: 1)27.3.9=3.3.3-3.3-
:2)27.3.9=9.3.3-9=9.
P 3)27-3.9=27.27=27%

3=3f%
9.9=9%

Mau. 4. ©@parmeHT HaB4aIBHOrO TEKCTy § 5 [1, c. 43].

§9. JI0JABAHHA I BITHIMAHHA MHOI'OYJIEHIB

Bu zHaeTe, AK 10IaBaTH if BigniMaTu ogzHounern. Posrnane-
M0 EJTACTHEOCTL I1if MepHIoro cTYIeHA 8 MHOTOWISHAMH.

Hoparu (BigHATH) MHOroYneHH — 03Ha4YaEe CKNacTv BU-
pas, Wo € cymMow (pisHMUEe) AaHWX MHOroYneHis, Ta
CNpOCTUTH AOro, AKLLO Lie MOXNWEBO.

Bapaua 1. 3uainite cymy mHorounenis 15y° — x®y + 3 i
Bx*y®+ T’y - 25y° - 5.
I} Poae’saanns. CKNANEMO BMPA3, LD € CYMOK OAHUX MHOMO-
 unenie. Ockinbky 0BWOBA MHOMOHIEKW £ [OOAHKEMU, TO NPK Po3-
§ KPUTTI BYKDK 3HAKM X HIEHIB 3ANMLIEIOTECH Bes amin:
(15y° — 2%y + 3) + (Bx* y 7x?, y 25y° —5)—
=15y% —x%y + 3 + Bay®+ T’y - 25y° - 5.
3eeaemo noaicHi “neHI DTpmmaHDro MHOroHnexa.
1 + ny—';\ y - 25y°
+Bxy -2+ B e
YNOPARKYEMO AAHUI MKOFOUNEH 38 CTENEHAMLA 0ra unexia:
—10y B’y -2 + Bayi=
= 6x°y?+ BxPy - 10y° - 2.

? Un zapmIn cyMa MHOTOwIeHiE Mae amict? Tak, ocKimbEmR
MHOTOWIeHH-I0IaHKH | MHOTOUWIeH-cyMa He MICTATE Iil IlleH-
HA Ha Bupas &l avinEmMmm.

3apava 2. 3nHailgiTe pizHMLKD MHOMOYNEHIB 15;,!2 - ny +3i
Bx y*+ Tx'y - 25° - 5.
[* Poze'szanunsa. Cknagemo BUpa3, WO E PISHULEK OAHWUX MHOTO-
uneHie. Po3kpueaoym Oy#KW, 3HAKW 4NEHIB MHOrOYNgHa-Bin eMHMKa
aMiHUMO Ha npo-rwnexm
: (15° —xy 3)—(5xy—?xy 257 -5)=
: =15y* - "y + 3 —Bx " - Tay +25y° +5=
3eenemo no,:uﬁm '-U'IBHIA oTpmmaHoro MHDI’DHJ‘IBHE{

H yﬂUpﬂﬂ,K\l’EMU OaHWiA MHUFUHHEH 3a CTEI_IEHHMH Aoro 4nexis:
=40y° —Sx Y+ 8- Bxy’=
: =—6x"y* - Bx'y + 40y° + B.

Maur. 5. ®parmeHT HaBYAIILHOTO TeKCTy § 9.

Y noOyznoBi MipKyBaHb 3/1€0iIbIIOT0 BUKOPHCTOBYETH-
csl CIoci0 «Bi KOHKPETHOTO JI0 3arajibHOT0», IIUPOKO
3aCTOCOBYIOTHCSI aHalli3, CHHTE3, y3araJbHEHHS, CHC-
TeMaTH3allis, MOPIBHSHHSI, 30KpeMa INPHUIloM 3icTaB-
JICHHS 1 IPOTUCTaBJICHHS. BaXkimBa poJib BiABOAMTHCS
Bi3yalIbHI¥ ONOpi JUIsl YCHINIHOTO 31HCHEHHS YYHSIMHU
Takux po3ymoBux nidd. IlowaTok § 5 migpydHuka
(Mait. 4) UTFOCTpYe Halli HaMaraHHs SKOMora OibIie
3aJIy4UTH YYHIB 10 aKTUBHUX CAMOCTIHHUX MipKyBaHb,
NPYUBYMTH CTABUTH 3alUTAHHS W BiJNOBIJATH Ha HHX.
3a3HayMMO, IO Bi3yallbHI aKIEHTH BiAIirpalTh y 1bO-
My HE OCTaHHIO POJIb. 30KpeMa IIe 0TIoMarae He JIMIIe
3pO3YMITH CYTh MOHSTTSI CTEIEHs Ta BiINOBITHOI (op-
MynH, Kpaiie ii 3amaM’siTaTé i MpaBWIbHO 3aCTOCOBY-
BaTH B MOJAJBIIOMY, a U CaMOCTIHHO IIHTH 1O Ili€l
¢opmynu. Takuii HaBUaNbHUI pe3ynbTaT, O€3MepeyHo,
€ HalOUIbII IHHUM Yy HaBYaHHI, OCKIJIbKU OYIb-SKHN
«BIIACHHMH BENIOCUTIEN», BUHAWICHUN YYHIMH, OCOOJIH-
BO MIITHO HMMHU 3amaM’ITOBYETHCS.

MantoHkH 5 1 6 IMIOCTPYIOTh BUKOPUCTAHHS B ITiJI-
PYYHHKY MO3MLIIOBaHHA 3amuciB. Benuka yBara mpu-
JIIS€THCS KONBOPOBOMY O(OPMIIEHHIO, NPUUOMY HE
JIMIIIE MAJTFOHKIB, a ¥ 3aIUCIB.

§23. CHCTEMA IBOX JIHIHHUX PIBHAHDb
I3 IBOMA 3SMIHHHMHA

? Crimexu pose’Askie Mome MAaTH cHeTeMa IBOX Timifinnx pie-
HAHE i3 geoMa aMinEnMu? [ToMipKyeMo, cIHparTHCE HA Tpadi-
KH PIBHAHL CHOTEMH.

Iz xypey reomerpil B 2HaeTe, 0 Ha nnomnH] 181 npaui ado
NepeTHHAKTECA, ado mapaneneHi, afo sbiranTeca. Omxe, 114
CHCTEMH IBOX JiHiHHUX DPIBHAHEL 13 IBoMa aMIHHMMHE MoMKIHEBL
TPH BHIATKHE:

— CHCTEMA Mae €IMHNIH pPo3B'A30K ¥

(max. 76), axmo ﬁ: i \
ay by t ¥
— CHCTeMAa He Mae posE HAsKiB Fol
b ¢ H B
(Mam. 77), AR1IIO0 i:—1v=—1; ~ \
a, by, o g
— cHeTeMa Mae Oeaniu poaB’ﬁaKiB ’ I \
4 _b_ r \

(mam. 78), axmo —
ba "2

ﬁaanaqa 2.

CUCTEMY PIBHAHE! {:::i::: Y4

[> Poze'sazanua. YpIBHAHHAX CUCTE- r
MK BIONOBIOHI KOBMILIERTM NP X | Y He t

PO3B'RXITe  rpadidko

3 1
MponopLiiHi: §$—1. TOMY CUCTEMA

i Mae equHuMit poae’Azok. 3eegemo pie- <0
I HAHHA CUCTEMW 00 BUrNAgY niHiAHOI yd
i hyHKLT, PO3R’A3ABLIN KOXHE 3 HIX Big- 7
! HocHO Ut

{y:—Sx—Z.

y=2x+3

: [AnA KOXHOMO PIBHSIHHS CUCTEMW BW- 4
3HAYMMO OB TOYKM, YEPE3 FAKi MpoXo-

I OMTe MOro rpadik, cknaewn tabnuuo

3Ha4eHke BiONoRIOHOI QyHKLIT. r
; o1] B

’.2:f5. ol X

0 +
3

H x
Ioy=-3x-2
¥

X 1
=2x+3] 1
Y ¥ 5] Man. 78

Mau. 6. ®parMeHT HaBYAIBLHOTO TEKCTY § 23.



VY mifpy4HHKY 3aCTOCOBAHO OCOOJIMBHE NPHHAOM — TOEN-
HAHHS BiJIIIOBITHIX KOJHOPOBHX aKIICHTIB HA MAITFOHKY i B
TekcTi. e momoMoke yaHSIM Kpare CIpHiMaTH HaBYalh-

§ 17. JIHIHUHA ®YHEIIIA

%Baﬂaua 3. Ha mamoHkax 34 | 35 3oGpaxero rpadik dyHk-
Wiy =2x-2iy=-2xr+2. KopucTylHuce rpadikom, 3HalniTs yci
3HAYEHHA BDFYMEHTY, 38 AKUX IHA4EHHA GYHKUIT: 2) AOPIEHIDE HYNKD:
6) € 0OOATHUM; B) E BIO EMHUM.

Man. 34 Man. 35

? fr xapaxrepuaye ninifiny gpyarnin uneno k? Ilomipryemo.

Ilogueiteca Ha MamoHkn 341 35, Ha nepmoMy is nux MantwH-
rie rpadir yreopioe 2 ogaTHEM npoMeHeM oci OX roeTpuit KyT,
a Ha gpyrouMy — tynuii. ¥ ¢yvernil y= 2x - 2 koedinienr £ >0,
ay pyEROII y=—-2x + 2 woedinient k£ <0. Ocrinern roedinient
k XapaKTepHaye KyT, Ak rpadiw ninifnol dpyernii yreopoe
3 JozaTHHM npoMeHeM ocl OX, To uneno k Tak 1 HasMEAKTE —
rymosuil koediyienm.

#> S3eepniteysary:
rpahir dpyarIil y = kx + byTEOPIE 3 JOZATHHM IPOMEHEM
oci OX:
— TocTpHi KyT, AKIO k > 0;
— rynuit kyT, gxme k< 0.

Amnaniayioun rpadinn dpyveErIil Ha MamoHEax 341 35, MoxHA
BHABUTH e if Takl BxacTueocTi gannx Qyeknii, Ha MarmBERy
34 finemoMy 2HAUEHHI APTYMeHTY Bianorizae Ginkmie anadeH-

ua gyHRLil. Omxe, pyvarnia y=2x-2 Y.

eapocraruoi. ¥V Hel k>0, Ha mamwoH-

Ky 35 OinemoMy SHaYeHHK Aapry-

MeHTY Biinoeizae meHIIe 3HAUEHHA

dyarmii. Onxe, pyarmia y=-2x + 2 1

ecnagnow. ¥ Hel k < 0. Ha MamwERY bt !

36 udaunTen I ik - Dl 1
pHEIa]0co0IHEOrD BH

naary ninifiaol gy K, y axoi k=0. Man. 36

e dpyernoia y= 2.

*> 3eepHiTb yBary:
ninifina gpyHROIA = kx + b
— spocTae, armo k> 0;
cnazae, ARm k< 0
— € cTan0m0, AR k = 0.

X

Maui. 7. ©®parMeHT HaBYAIBHOTO TeKCTy § 17.

Jns  yCHimrHOTO OBONOMIHHS JIESKAM KOMILUIEKCHIM
YMIiHHSAM, HAIPUKIAA, YMiHHSIM MHOXHTH OJHOWICH Ha
MHOT'OYJICH, 3aCTOCOBAHO MPUIOM PO3YICHYBAHHS YMiHHS
Ha CKJIAJOBI, SIKi IOLLUTGHO BiANPalbOBYBATH 3aBYACHO.
I{poMy CITyTyIOTH JBi HOmOMiXHI 3amadi (Mair. 8-10).

Jlonomixkna 3axaya 1.
*, Zapava 3. CnpocTite Bupas 2x(y + 3z —-4) - 5(xy +xz -6).

I“b Poze’'Aazanna. 2x(y+3z-4)-5(xy+ xz 6)=
=2xy+6xz-Bx-5xy-5xz+30=
=-3xy-+xz-Bx+30.

*) 3eepHiTe yRary:
mof He TOMHIHTHCA, POBKPHEAKTH TVHKHE ¥ BHpasi:

1) mopaxyiiTe KiTbKicTE JoJaHKIE ¥ IVHKAX;

2) mopazy HazHeafire KinbkieTe JogaHkiR v gymEeax i
HOMED TOTO ZOJaHKA, AKHI MHOMKHTE HA EHPAE Nepel
IVHKAMHE, HANPHKIAL: ¢V IVHKAX OI'ATE JoIaHKIEB:
MHOMEHMO DePITHIT T0TAHOK. ¥ IVHEAY I'AThE J0JaHKIE;
MHOMHMO IPpVIRi fogaHok i T.0.0.

Mau. 8.

HHH  3MICT,
am’ AITOBYBaHHIO HOT0 BaXITUBHX JeTalieit (Mair. 7).

a TaKOX CHpUIATUMC MI/IMOBiJ'IBHOMy 3a-

Jlonomiskna 3axaya 2.
1
* Sanava 2. 3kainite nobyrok ogrounerie —0,2x%y" | Saxy®.

D Poae'AazaHHA. 3anvwemo JoByTok yoix HARRNPOCTIWWY OOHO-
HNEHIB, LD BXOAATE A0 KOXHOIO i3 OAHWX D,D,HD'-mEHIEl
-0,2x%* . Baxy’=

=02 -x-y*-5.a x y%
3acTocyBaBLW NEPECTABHWIA | CNOMYYHWA 3aK0HW, 3rpynyemMo 41c-
NOBI MHOXHWKI T3 MHOXHWKK 3 BiONoBigHO D,D,HEIKDEIMMM AMIHHWMK:
: -0.2-x*y*-5.a-x-1°
: =(-0.2:5)-x*x - y°y°-
3acToCcyEMD OCHOEHY BNACTUBICTL CTENEHA Ta oB4ucnumo gobyTok
HUCNDBUX MHOXHWKIB:

Omxe, —0,2x*y® - Baxy’=

Maa. 9.

OcHoBHA 3a1ay4a.

Sapava 1. 3Hangite nobyTok ogHO4NEHA yz i MHOro4nexa
—x+ T7x%y-2y-5.
[* Poze’Aaanua. Cknagemo BMpa3, Wo & 0oByTkOM ogHO4YNEHa
{ imHoroynexaTa I'IDMHD)KI.A MO D,EI,HD 4NEH Ha KOXHWUI 4NEH MHOMoYNEHa:
(—x+Tx? y—-2y-5)=
: (x;u—-z?xy—-z 2y-i°- 5.
! Mopamo DTpMMElHI.AM EMpElEI K MHDI’D'—mEH c:TaH,u,apTHDrD BUMMADY:
: Tatyt - xyt- 2y - 55

*) 3BepHiTL yBary:
106 He DOMHINTHCA, BHKOHYIOUH MHOMEHHA 0JHOUIEHA
HA MHOTOWIEH:

1) BizeMIiTE MHOTOUJIEH V IVHEHE;

2) nopaxyiiTe KinbKicTE J0JaHKIB ¥ IVHKAX]

3) mopazy HasuealitTe RinekRicTe ZogavKiE v ZIVEEKax 1 Ho-
Mep TOr0 ZOJAHKA, AKHN MHOMHTE HA 0JHOWIEH MEpPeT
OVHEAMI, HAIPHKIATL:

« ¥V IVHEAX YOTHPH IOIAHKH, MHOMHEMO NepHIHH IoIa-
HOK. ¥ OVEEKAX UOTHPH I0JAHEH, MHOMHMO IPVIHI I0-

JaHoriT.od.e.

Mau. 10.

3MiCT HiIpydHUKA Ta amapat opraHizaiii HOoro 3aCBOEHHS
CIpsIMOBaHI TaKOX Ha TBOPYHMII PO3BUTOK Y4HIB, MOTHBa-
I[iI0 HABYAHHS, CTUMYJIIOBAHHS I1i3HABaJBHOTO iHTEpECY,
3a0e3MeUeHHsT YCIIIHOI CaMOCTIHOT pPOOOTH  y4HIB.
{poMy cripusitoTh crieliagbHa OyJ0Ba HABYAIBHUX TEKC-
TiB, HAsBHICTh BKa3IBOK 1 TOpaj, Mmarepiand pyOpUKU
«/li3HaiiTecs Olnbley, Ae MOXKHA 3yCTPITH AaHI PO MOo-
XO/IKeHHSI Ha3B 1 NO3HAYeHb, ICTOPUYHI BiZoMOCTi, Gior-
padiuHi maHi Npo BUAATHUX MaTeMaTHKiB. Takum came
LUISIM CITYT'YIOTh 1 KOHTPOJIbHI 3alUTAHHS MMiCIs KOXHOTO
naparpada Ta 3anuTaHHS # TECTOBI 3aBIAHHS MiCHs KOXK-
HOTO po31ity. BimoBiiarouu Ha 3alIUTaHHS 1 BAKOHYIOUH
TECTH, Y4€Hb Ma€ MOKIIUBICTh y3araJlbHUTH 1 CHCTEMAaTH-
3yBaTH BUBYEHI BIJIOMOCTI, IPUBECTH Y CUCTEMY OTpUMa-
HI HABUYKH ¥ YMiHHS, IPUBYUTHCS CAMOCTIHHO MpaIoBa-
TH 3 MiJPYIHHUKOM.

[ligpydHUK MICTHTB IOCTATHIO KUNTBKICTH 3amad st
pI3HHX BHIIB KJIAacHOI i mo3akiacHoi poootu. OCHOBHUI
Omok 3amau 1o maparpada 3abe3medye BiANpaIfOBaHHS
BCIX YMiHb, sIKi MafOTh (DOpMyBaTUCS B MEXKaX JaHOI TOp-
1ii HaBYaNbHOTO 3MicTy. Lleit 610K MiCTHTB 3a1a4i YOTH-
PBOX piBHIB CKJIATHOCTI:

— 1-it piBerp mo3HaueHo mTpuxoM. Lle 3aebinpmoro ycHi
3a7a4i;

— 2-# piBeHb MMO3HA4YEHO HynuKoM. Lle 060B’s13K0BI 3a1aui
JUTS BiIIPaIIOBaHHS 0a30BUX YMiHb;



— 3-# piBeHb He Mae mo3HA4oK. Lli 3amadi BiAMOBIMAIOTH
JIOCTATHBOMY PIBHIO HABYAIBbHHX JOCSITHEHb YYHIB;
—4-i1 piBeHb NMO3HAYEHO 31POYKOI0. 3pO3YMiJO, LIO IIe
3a/1a4i BUCOKOT'O PiBHS CKIIQHOCTI.
KpiM ocHOBHOTO 0JIOKY, 0 KOXHOTO THaparpada mporo-
HYIOTHCS 3aJ1a4i MPaKTHYHOTO 3MicTy (pyopuka «3acto-
CydTe Ha NPaKTUIli») Ta 3aJadi Ha PO30CEpEIKEHE IT0-
BTOpEHHsI BUBYEHOrO paHilme (pyOpuka «3amadi Ha TO-
BTOPEHHSI»).

CreriajpHOI MKTOrpaMor «ByTHHOYOK» MO3HAYEHO
3aj1a4i, sIKi peKOMEHYIOThCS JJIsl TOMAIIHBOTO 3aBIaHHS.
3a3HaynMo, 1110 B MiAPYYHUKY KOXKHIH Takiif 3amadi nepe-
Jy€ 1ICHTUYHA 3a]1a4a, MpH3HaueHa s poOOTH B KJIaci.

3aBeplirye 3MiCTOBY YaCTHHY MiJipydHHKa pyopuka «Ilo-
BTOPEHHS», KA MICTHTh y3arajbHEHi Ta CHCTEMaTH30BaHi
OCHOBHI TEOPETUYHI BIJIOMOCTI Kypcy ajireOpu 7 Kiacy y
BUIISAl TaONHUIIb, @ TAKOXK CHCTEMY 3a/lad Ha TOBTOPEHHSI.
VY Hili 3371241 YKOMIUIEKTOBaHO BiJIIOBITHO 10 5 PO3ALIIB
migpy4HuKa. 3ajadi KOXKHOI MiJCUCTEMH IependavyaroTh
KOMIUIEKCHE 3aCTOCYBaHHS 3/J00yTHX YYHSMH YMiHb.

VY Tpamumiiiniii pyopurli «Bianosiai» mogaHo BimmoBimi
JI0 YCiX 3a/1a4, 0 BUMAraroTh MUCbMOBOI'0 PO3B’SI3yBaHHL.
BukitoueHHsM € 3anadi Ha noOynoBy. [Ipenmernuii moka-
YKUUK 3aBEPIIYE HiJPYIHHK.

[Migpyunux nodpe iroctpoBanuii. Koponbosi dororpa-
¢ii Ta imroctpaiii HecyTh 100pe MpoAyMaHe IUIAKTHYHE
HAaBaHT)KEHHS 1 MOJNETrIIyIOTh CIIPUIMAHHS Ta PO3YMIiHHS
YYHSIMH HOBOT'O HaBUYaJIbHOTO MaTepiany. KokeH ManoHOK
BijloOpakae NMEBHUI MaTeMaTUYHUI 3MICT, B TOMY YHUCI 1
XYIIOKHST KOMITO3UIIis TIEPIIOi CTOPIHKHM KOMKHOI'O PO3JILTY.

BuBueHHs Kypcy anreOpu Mae HenepeciuHe 3HaueHHS
JUISL  3arajbHOr0 1 MaTeMaTHYHOTO PO3BUTKY Y4HIB.
Otpumyroun anreOpaiyHy MiIrOTOBKY, Y4HI MarOTh 3110-
OyTHU He JIMIle 3HAHHS H YMIHHS CYTO IPEJIMETHOIO Xapa-
KTepy, aje ¥ JOCBij X MPaKTUYHOTO 3aCTOCYBaHHs, 3HA-
YHO PO3BHHYTH HPUPOJHE MaTeMaTH4YHE OaueHHs Ta 1H-
TYilli10, HABYMTHCH HECYNEPEWINBO i JIOKa30BO MipKyBa-
TH, OOMPATH KpAIUi NUISX U1 PO3B’sI3aHHS TIEBHOI MPO-
OneMu B yMOBax iX BapiaTMBHOCTI. A TOJIOBHE — MiSITH
HIBUJIKO 1 BIIEBHEHO.

3 orysiny Ha TaKy MOCTaHOBKY Lijeil HABYaHHSA, 3HAYHO
3pOCTa€ POJIb MPOMIKHOTO 1 MiJJICYMKOBOIO KOHTPOITIO Ha
ypokax anredpu. CucremMa KOHTPOJIIO Ma€ JaTh IOMTOBX
JI0 HaIpy>KeHOI, HAIOJETINBOI, & TOIOBHE, BIIINOBIIATb-
HOI pOOOTH y4IHIB Ha KOXKHOMY YpOIIi.

3a KaHOHAMH JWJAKTHKU H METOIUKN HaBYAaHHS MaTe-
MaTHKH, KO)XKEH YpPOK Ma€ 3aKiHJyBATHCS IIiJBECHHIM
miacyMkiB. Ha 1ipoMy etarni ypoKy BaXKIMBO HE JIMIIIE CTH-
CJIO TIOBTOPUTH 3 YYHSIMH OCHOBHI TEOPETHWYHI BiIOMOCTI,
SIKI BUBYAIHCH YIIPOAOBX YPOKY, a 1 TIEBHOIO MipOI0 y3a-
TaTbHATH Ta CHUCTEMATHU3yBaTH iX, PO3CTAaBUTH IOTPiOHI
akueHTH. [IpoTe B yMOBax ympoBaJDKEHHS KOMIICTEHTHIC-
HOTO TiIXO/y B OCBITi, KO HA TIEPENIHIH IUIaH BICYBAETh-
Csl 3aBJJAHHS HABUWTH YYHIB JisITH HA OCHOBI OTPHMaHHX
3HaHb, BAYKIMBO HATIPHUKIHII YPOKY TOIIOBHY YBary MpHIi-
JUTH TAM yMIHHAM, SIKi OTIAHOBYBAIM Yy4HI Ha ypomi. He
MEHIII BaKJIMBO, 1100 1 caMi y4HI MaH 3MOTY TIepECBiTIH-
THCS, 10 32 YPOK BOHHM HaBYMIIUCS BUKOHYBATH II€BHI Ma-
TEMAaTH4HI [ii Ta omeparii, aHaJi3yBaTH YMOBY 3a/adi Ta
pO3B’s3yBaTH i TOIIO. A II€ € CBiTUEHHAM TOT0, IO Y4IHi
NPaBUIIbHO CHPUHHSIN HABYAJIBHUN Matepiall Ta YCBiZO-
MMM HOTO0. 3peIToro, Bi4yBaHHS yIHEM CHUTYaIlii yCHiXy

HAaIpPUKIHII YPOKY BHCTYIIA€ TOOPUM IAIPYHTSIM JUIsl Horo
AKTHBHOI HAIIOJIETJIMBOI TPaLli B ITOAANIBIIOMY.

[IporroHoBaHi 3aBAaHHS EKCIIPEC-KOHTPOJIIO CaMe Ha
ne i cnpsimoBani. Bonu ymimeni B mociouuky [5]. Leit
MOCIOHHK € MepIo0 YaCTHHOIO CUCTEMH 3ac00iB KOHTPO-
JII0 B METOJUYHOMY CYyIpoBoAi miapydnuka [1]. o npy-
roi 4acTWHM L€l CHCTEMHU BXOJATH INEpPEeBipOYHI 3aBlaH-
HS, SIKI JOLIJIBHO TPONOHYBATH YYHSM JUIS TPOMI>KHOTO
(camocrTiiiHi po0OOTH), TEMAaTHYHOTO Ta IMiJCYMKOBOTO
KOHTPOJIO (KOHTPOJIBbHI pPOOOTH).

KokHa poboTa ekcrpec-KOHTPOII0 MICTHUTh IO IICTh
3aBnasb. [lepmii 4otupu 3aBaaHHs — TecToBi. TyT 10 KO-
JKHOI 3a/ladi HaBEIEHO YOTHPH BIOIOBIM, Cepel SIKHX
JUIIE OJHA € TPaBWIBHOK. YYHAM MOTPiOHO oOpatu
NpaBWIBHY BIANOBIAb Cepel HaBENEHHX Ta 3amucaTH il
nitepy (A, b, B uu I'). Lli 3aga4i po3B’S3yIOThCSI YCHO.
IT’sita #1 mocta 3amadi € TpaauIiiHUMK. 3aBIaHHS CKC-
Mpec-KOHTPOJIIO OXOIUTIOIOTh MaTepiai 1 ypoky.

HaBenemo mnpukian 3aBnaHb Bapianta | ekcrpec-
KOHTpOJE0 Ne 1 (Tema «Hucosi Bupaszm») [5].

1. Slkwmii 13 TaHUX 3aMUCIB € YHCIIOBUM BHPa3oM?
A.4x:2=10. b.27>4.3.
B.a+tb=b+a. I.55+2-32

2. 3HauyeHHsAM Bupasy 2,5 + 10 : 5 e uncno ...

A.75. b. 2,7. B. 4,5. I'.55.
3. Bupas 8 : (5 - 3 — *) He Mae 3MicTy, AKIO * =...
A. 3. b. 8. B. 15. I'.—15.

4. Jlnst obumcrieHHs 3HadeHHs Bupasy 5 + 2 - 4 : 3% nep-
11010 TpeOa BUKOHATH IiI0:
A. JlonaBaHHs. b. MuoxeHHs.

B. [linenns. I'. [ligHecenHs 1o KBajpara.
5. Bukownaiire naif:
1)4,7+5,3; 2)2,6-2; 3)18,6:0,6.
6. Bukownaiire naif:
1) 1§+1; 2)1—11; 3) -3. _2 ;
4 2 3 5 9
NEETES 5)-12:5.
7 8 3

[IporoHoBaHI CcaMOCTii{HI Ta KOHTpOJIBHI POOOTH €
JIPYrol0 YacTHHOIO CHCTEMHU 3acO0IB KOHTPOIO B METO-
JIMYHOMY CYMpPOBOJI MiipydHUKa. BOHM yMilleHi B moci-
OHUKY [6].

Camocriiini pobotu no3HaueHo CP, a KOHTpONbHI —
KP 3 BignoBigaum HOMepoM. Tak, 3ammc «CP — 1» o3Ha-
yae «camoctiiHa pobora Ne 1». Homep BapianTta mo3Ha-
Ya€THCS aHAJIOT19HO, Hampukiaag, B — 1.

[epeBipo4ni poboTH B 000X mocioHuKax [5; 6] MaroTh
CIUTBHY CTPYKTYPY. BinbmIicTe pobiT MICTHUTH IO IMiCTh
3aBaanb. [lepmni yotnpu 3aBgaHHsS — TecToBi. TyT 1m0 KO-
JKHOI 3a/adi HaBeIeHO YOTHPH BIAIOBIIl, Cepem SIKHX
JUIIE ONHA € TMPAaBWIBHOK. YYHAM MOTPiOHO oOpatu
MPaBWIHHY BIIMOBiAb Cepel HABEACHWX Ta 3amucaTH il
mitepy (A, b, B um I'). Ili 3ama4i po3B’s3yI0TbCSI YCHO.
II’sTa # mocra 3amadi B CaMOCTIHHUX 1 KOHTPOIBHHX
poborax € TpamumiitHuMEu. KOHTpOmbHI pob0TH MICTATH 1
3a/1avy MiABHUIICHOI CKIaaHOCTI (6%). Ti morimero TpoIo-
HyBaTH HaUCIJIBHIIINM y9HSM 3aMiCTh 3a/1adi 6.

3aBmaHHSI CaMOCTIHHOI POOOTH OXOILTIOIOTH MaTepiai
3—4 ypokiB. KoHTponbHI poOOTH CTOCYIOTHCS BiJHOCHO
3aBEpIIEHO] YaCTHHHU 3MICTy HaBYaHHS.



JIOIiJIbHAM € TaKWi pO3MOJIN Yacy JJIsl BUKOHAHHS Bif-
TIOBIZTHUX POOIT:

- EKCIIPEC-KOHTPOJIb — 5 XBUJINH;

- camocTiiiHa po6oTa — 15 XBUIHH;

- KOHTpOJIbHA pobOoTa — 40 XBUIIMH.
Cucrema OmiHIOBaHHS OyAyeThCs HA CHUIBHOMY ITiIXOZI.
VYci poboTH MICTATH 000B’SI3KOBY YacTHHY W JIOJAaTKOBY.
[lpaBunbHe BUKOHAHHS YYHSIMH 3aBIaHb OOOB’SI3KOBOI

YaCTHHH CBITYUTH NPO JOCSTHEHHS HUMH DIBHS JIep)KaB-
HHUX CTaHJApTiB 1 3arajoM OIiHIOeThCS B 4 Oamu. Pemry
OaniB yd4eHb MO)Ke HaOpaTH 3a BHUKOHAHHS JOJATKOBHX
3aBJIaHb.

3araiom, y TepeBipOYHAX POOOTaxX OIIHKU 3a 3aBJaH-
HSl PO3MOAIJICHO TaK, SIK IMOKa3aHo B Tabmumi 1. B ycix
poboTax 000B’I3KOBUMH € TIEpIIIi YOTUPH 3aBIAHHSI.

Tab6auus 1. Po3monin omiHOK 3a 3aBIaHHsA

Homep 3aBaanns
1 2 3 4 5 6 6*
Excnpec-koHTpOJIb 1 6an 1 6an 1 6an 1 6an 3 banu 5 banis -
CawmocrTiiina po6ora 1 6an 1 6an 1 6an 1 6an 3 banu 5 banis -
KonTposnHa podoTa 1 ban 1 ban 1 ban 1 ban 3 6anu 4 6anu 5 banis

Kpim migpyynnka [1] Ta HaBYaIbHO-METOAMYHUX I0O-
CIOHMKIB U1l KOHTPOJIO OTPUMAaHUX YYHSIMHM 3HaHb, Ha-
BHUYOK Ta BMiHb [5; 6], 10 KOMIUIEKTY BXOAWTh HAaBYAb-
HO-MeTOJM4HUIA mociOHuk «Ha momomory yuwutento» [7].
Y HBOMY TIOMAHO aBTOPCHKY KOHIICMIIIO MiIpy4HHKA 3
anredpu i 7 Kiacy, pO3KPHBAIOTHCS HOro JHIAKTHUHI
OCOOJIMBOCTI, HABEIEHO BIAMOBIJHE TeMaTHYHE IUIaHY-
BaHHs, KIIIOYI BIJMOBiAEH Ta IeTaabHE PO3B’s3aHHS 3a-
BIaHb 5, 6 (6%) I MOypOYHOTro, MIPOMI>KHOT0, TEeMaTH4-
HOTO Ta MiJICyMOBOr0 KOHTpomto. /laHui mociOHUK € mo-
CyTHiM HOMi'—IHI/IKOM BUMTEIIO MaTEMATHUKU Yy TUIaHYBaH-
Hi, OpraHi3aiii Ta IpOBeleHHI YPOKiB 3 anredpu y 7 kia-
cax 3arajJlbHOOCBITHIX HaBYaJbHUX 3aKIaiB.

BucnoBku. HaBuanbHO-METONUYHUN KOMIUIEKT 3 aj-
reOpu yist 7 Kiacy noOy/loBaHO Ha CHUIBHUX METOIOIO-
rYHUX Ta HaYKOBO-METOIMYHUX 3acajax BiJIOBIIHO 10
MPOrpaMu 3 MAaTEMATHKH [Tl OCHOBHOI mikoiu [4]. Peai-
3a1isl B HbOMY aBTOPCBKUX HaYKOBO-METOIMYHUX HaIpa-
LIOBaHb J03BOJIE OLJbII [OBHO BPaxyBaTd IHTEPECH,
noTpedu i 31i0HOCTI y4YHIB, TOOTO METOAOJIOTIHHO Mepeo-
PIEHTYBaTH MaTeMaTUYHY OCBITY Ha OCOOMCTICTH MiJJTIT-

ka. [IpakTuune 3HaueHHst KoMmIuiekty [1; 5; 6; 7], Ha Hamty
JIYMKY, TIOJIATa€ B HABYAJIBHO-METOHIHOMY 3abe3redeH-
Hi IIKITBHOI MaTeMaTHYHOI, 30KpeMa anredpaiuHoi OCBi-
TH, IO IPYHTYETHCS HA CYYacCHMX 3acajax IUJAKTHKH Ta
Teopil i METOMMKKM HABYAHHS MATEMATHKH. Y KOMILICKTI
BPaxOBYHOTHCS 3HAYCHHA MaTeMaTUYHOT OCBiTI/I JUIA KUT-
TENISTIBHOCTI  OCOOUCTOCTI, OCOOJMBOCTI CTPYKTYpH 1
KOMIIOHEHTIB HaBYaNbHOI AiSUIBHOCTI Y4YHIB Ha Pi3HHX
PIBHSAX 3MICTY, peani3yloTh (yHKIii MaTeMaTH4HOI OCBITH
(six enemenTa porpodineHOi abo npodeciitHoi miaroTo-
KH), BIAINOBIJAIOTh €TalmaM HAayKOBOTO Ii3HAHHS, MOCH-
JIOIOTh MPAKTUKO-TIsVIBHICHY 1 TBOPYY CKJIQZOBI 3MicCTy
OCBiTH, 3a0€3Me4yl0Th MOro IHTErpaiil, HAyKOBICTH i
NPUKIAJAHY CIPSIMOBAHICTh, HAJAIOTh IPIOPUTET PO3BH-
BasIbHIM (pyHKIIT HABYaHHSI, BiIOOpaXaloTh JIOCBI TBOP-
4Ol JisUIbHOCTI, HATPOMAJDKEHUH JIFOJICTBOM Y Tajiy3i mMa-
TEeMaTHYHOI OCBITH, BIJIMIOBI/IHI LIIHHICHI Opi€HTaIIii.

Po6oty BukoHaHo 3a mixrpumkn MOH Ykpainu
(nepxk. peectpau. Homep 0115U000639).
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Introduction. Ukraine’s entry into the world and European
educational space leads to a qualitative transformation of
education in line with trends in the international develop-
ment. The main priority of the outlined changes is interna-
tionalization phenomenon that has gained rapid spread in
the developed European countries.

The main focus priority of the development of the higher
education system of Ukraine at the present stage is the im-
provement of its quality. To achieve this goal we should
update the content of education, the forms and methods of
organization of the educational process, improvement of
monitoring of its results. However, the domestic education-
al theorists and practitioners recognize the insufficient level
of cooperation of the teachers, the scholars, the education
managers in the process of innovative search and diffusion
of innovation.

A feasibility of learning of innovative activity of edu-
cational networks in the context of internationalization of
educational space is determined by the need to overcome
a number of contradictions in the development of national
education due higher education:

— between the increasing demands of modern society to the
quality of educational services and the insufficient level
of preparedness of the higher education to satisfy them;

— between the need for development of innovative poten-
tial of the universities and the lack of state and public
support of innovative search teachers;

— between growing innovation potential of Ukrainian tea-
chers and the insufficient level of their willingness to co-
operate with colleagues in the development and dissemi-
nation of innovative experience of professional activity.
The analysis of current research. The problem of the-

oretical understanding of international experience is rele-

vant to the internationalization of domestic scientific space.

Great contribution to the development of this problem has

been done by the Ukrainian researchers such as N. Avshe-

nyuk, N. Borisov, B. God, T. Desiatov, E. Lokshina, O. Ma-
tvienko, O. Ovcharuk, A. Sbruyeva and others.

The foreign researchers H. van Alston, P. \Wohlstetter,
D. Jackson, A. Lieberman, D. Reynolds, D. Hargreaves,
D. Hopkins, J. Chapman have made a significant contribu-
tion to the research activities of innovative school networks
in the developed countries. The certain aspects of innova-
tive educational activity networks are presented in the sci-
entific works of Ukrainian researchers such as M. Boichen-
ko, A. Sbruieva and others. Internationalization of educa-
tion is a priority vector of current education policies in Eu-
rope and the world.

The essential characteristics of the internationalization are
discussed in the works of international comparativists such

as Ph. Altbah, S. Arum, J. Van de Vater, M. van der Vende,
H. de Vit, B. J. Ellinhgbo, J. Edwards, S. B. Klesek, R. Lem-
bert, J. Mestenhauzer, M. Harari, E. Tonkin, D. Trosbi and
others.

Spread of the process of internationalization of educa-
tion at all levels of the educational space needs studying the
works of the foreign authors, who discovered and charac-
terized the educational space from the position of multidi-
mensionality (M. Brown, T. Varner, J. Dickson, E. Kattier,
G. Christoph, N. Lee, H. Neve, L. Walsh and others).

The aim of the study is to analyze the international expe-
rience of the development of network technologies, to de-
termine the key characteristics of the process of internatio-
nalization the European educational space and to define the
main means of internationalization (network technologies).

The main material. The national theory of the interna-
tionalization positions the phenomenon with integration in
the European and world community market mechanisms,
modernization of the content and organizational methods
component of the educational process. A key feature of the
internationalization is recognized: an international charac-
ter that can interpret the phenomenon under study as intro-
ducing an international dimension in the curriculum of the
University (O. Ovcharuk); as the unification of educational
content internationally (I. Kalenyuk, A. Gaunt); as the pro-
cess of implementing the international dimension meaning,
purpose, function and educational services of the institution
(N.Avshenyuk); as a comprehensive integration of the con-
tent, goals and priorities of the institution (G. Poberezka).

A holistic view of the studied phenomenon is presented
in the works of N. Avshenyuk and O. Matvienko, who have
characterized the spatial field of internationalization of edu-
cation. Thus, N. Avshenyuk emphasizes that internationali-
zation covers the national and institutional levels. O. Mat-
vienko extends the frames of internationalization of educa-
tion. It is the first time in science when the term «interna-
tionalization of educational space» is used.

In solving the research problems the scientists have de-
fined the key characteristics of educational space, educa-
tional reality, which is the balance of cultural and civiliza-
tional and expressed through symbolic learning environ-
ment (A. Leonov); a structural coexistence and interaction
of all possible educational systems, their components,
educational events (A. Veryayev, . Shalaev), an ordered
structure, which expresses a relationship between the ob-
jects of educational activities (A. Tsymbalar); a set of
social relations, educational theories and institutions that
determine the development of education and people’s
attitudes to education (Yu. Shabalin), a set of elements of



a complex system of social relations educational institu-
tion and the result of constructive activities (I. Shendrik).

The study has found that the structure of educational
space is disclosed in the works of A. Tsymbalar through a
set of different levels: global, European, regional, institu-
tional (local).

The detailed analysis of the levels of educational space
have been made by B. Hinetsynsky, B. Vulfson, Z. Batyu-
kova, A. Liferov (global educational space), O. Matvienko
(European educational space), V. Kremen (national educa-
tional space), M. Kornyushkin, A. Novikov (regional edu-
cational space), V. Slobodchikov, V. Stepanov (local edu-
cational space).

Understanding the key features of the world educational
space has revealed that internationalization is a major con-
dition and a means of the development. The generalized
views are based on a scientific vision of the world educa-
tional space as a combination of all education and educa-
tional institutions, scientific and educational centres, public
education and public organizations in different countries,
geopolitical regions and globally, and their mutual interac-
tions in intensive internationalization of various spheres of
social life in modern world (B. Vulfson); a set of common
(global) elements of the content, teaching methods and
tools specific to the international community as a whole,
the transfer of scientific and cultural experience of previous
generations younger generation (S. Batyukova); an interac-
tion zone of national educational systems and their compo-
nents (A. Liferov); as a product of educational thought de-
veloping (M. Leshchenko).

Considerable interest for our study are the works of
O. Matvienko, which reflected the basic principles of the
analysis of formation of the European educational space.
O. Matvienko has noted that the formation of European
educational space and its development is based on the basic
principles of the EU member countries (multicultural Eu-
rope, mobile Europe, Europe training for all skill Europe -
improving the quality of basic education, Europe, which is
open to the world, creating a common European home,
based on knowledge of European values, spiritual roots and
cultural heritage of Europe) [2].

The strategic objectives of the formation of European
educational space (to identify priority areas of European
education, implementation of educational innovation, con-
servation of European cultural heritage, strengthening Eu-
ropean system of values in educational activities) are ana-
lyzed and presented in the works of N. Lavrychenko [1].

The comparative analysis of the scientific papers allow
foreign researchers to find that the internationalization of
education is the integration of the international dimension
in teaching and learning, research, social services institu-
tion (J. Knight, J. de Wit) [7]; develop educational strate-
gies of education aimed at building global thinking with
international perspectives (B. Bjorn) [5].

The priorities of the internationalization of European
educational space is the creation of a single European edu-
cation policy, the introduction of the European dimension
of education, the intensification of integration processes in
education, the development of network technologies. In this
context, the outlined aspects of internationalization of Eu-
ropean educational space include further development of
academic mobility, international educational cooperation,
European policy-making, multilingualism.

The main means of internationalization of educational
space are the international programs and projects, infor-

mation and communication technology, international edu-
cational network, internationalized curriculum.

The process of internationalization of European educa-
tional space encourages the countries to fruitful communi-
cation convergence of national cultures, traditions and di-
versity of world, understanding and respect for other na-
tions. The instruments of such cooperation are the common
European programs, projects that cover higher education.

A wide variety of modern international educational pro-
grams (global, European, national, regional) aimed at inter-
nationalization of educational space, forming intercultural
and language competences, citizenship, national identity
and consciousness, understanding and respect for different
cultures and nations in the modern globalized society.

It is important to note that the effectiveness of educatio-
nal space depends on the use of information and communi-
cation technologies. We agree with the opinion of A. Ap-
padurayi that modern education is beyond the classroom
and takes on new forms, distance learning, open and inde-
pendent learning, online training, computer training and
multimedia. Thus, the emergence of global media network
information industry provides vast information flows and
cultural imagination that define traditional boundaries [3].

The networking is the particular important thing in the
process of innovative development of education for suc-
cessful achievement of the University objectives. H. van
Aalst argues that the concept «networking» means «Sys-
tematic development (management) of internal and exter-
nal relations (communication, interaction, coordination)
between people, groups or organizations («nodesy) for the
purpose of improving the results of activity» [11, p. 34].

A synthesis of different approaches to the definition of
the investigated concepts has allowed us to conclude that
the network is a non-hierarchical structural control unit
which is composed of a group of organizations. These
organizations are united by the horizontal connections and
are aimed at developing an innovative product; it is based
on ideological unity agents. So, the network is not only a
common inter-organizational association but the specific
institutional forms of organization of interaction between
different institutions for the purpose of creation, dissemi-
nation and use of new technologies and knowledge.

Educational networks in English-speaking sources on
the theory of education is considered as a powerful impetus
to innovative development of the educational system. In his
work P. Delin describes such structures as «temporary so-
cial network where individuals can obtain maximum in-
formation with minimal effort» [8, p. 52]. In the early 90-
ies of the XX century J. Lave and E. Wenger investigated
the networking. They define innovative educational net-
works as ways of developing social capital and the creation
of new knowledge, stimulating innovation, or sharing of
tacit knowledge existing within the organization [6, p. 51].
According to E. Wenger, a network is a group of individu-
als who constantly carry out some activities through posi-
tive contribution to practice their own communities [12]. In
«Enabling Knowledge Creation» G. Krough notes that a
critical factor in the creation and use of new knowledge is
the exchange of information in the network. The organiza-
tion generates new knowledge only by expanding the op-
portunities for the exchange and transformation of
knowledge of its members [8]. L. Resnick and J. Spillane
propose the creation of organizational structures that could
create optimal conditions for professional learning. Such
structures can be educational network [10].



OECD experts have identified innovative educational net-
works as social structures that meet the society’s require-
ments on quality, focus and concentration on results. Inno-
vative educational networks contribute to the development
and dissemination of progressive practice; enhance the pro-
fessional development of the teachers [9, p. 54].

We interpret innovative educational networks as organ-
izational structures that represent a set of educational in-
stitutions, which are united by a common innovative idea
and activity that is aimed at improving the efficiency of
educational process and quality of outcome, management,
and dissemination of innovative experiences within the
network of educational institutions and beyond.

We should notice that networks provide a new design
for the expansion of educational space and a new means to
achieve changes in the educational system. In addition,
innovative educational networks provide the intensification
of the process of cultural change in the educational space. It
is necessary to combine horizontal and vertical educational
structure for improving the quality of the educational sys-
tem. Networks may be one way of achieving such links.

The famous British theorist of education and researcher
process of school networking T. Bentley notes that changes
must occur through the formation and fostering innovation
within the educational system, as well as through the crea-
tion of an infrastructure capable of spreading ideas,
knowledge and new methods. And the network technolo-
gies can be this infrastructure transformation of the educa-
tional system [4, p. 3]. Therefore, in higher education there
is a need for the use of network technology to develop their
innovative potential that is realized in the conditions of
innovative education networks, including the University.

Network technology combines the methods, tech-
niques, tools, information and technological support of
the education process and is aimed at improving and en-
hancing the quality and effectiveness of educational
achievements of the students of the universities, which are
based on the idea of collaboration and cooperation.

Network technology should be viewed as an executive
system, new organizational forms for higher education
institutions not only in the dissemination of experience,
but also in helping them to develop partnerships that lead
to quality practice. It is important to understand the fact
that network technologies do not only facilitate the pro-
cess of creating and disseminating innovations, but also
facilitate an innovation in them.

The idea of networking of higher education institutions
in Europe was discussed on the pages framework of the
EEC, founded in 1980, in the context of the development of
European policy in the sphere of scientific research. So we
can say that the scientific world focuses on networking of
higher education through the introduction of tools such as
networks of excellence and integrated projects. To sum it
up we should stress that as a result network collaboration is
not only productive activity, but also establishes a long-
term process of communication between the participants.
The systematic use of all network capabilities ensures the
accumulation of the necessary information needed in order
to remain at the level of modern requirements.

The conclusions. Thus, networks have significant ad-
vantages over traditional hierarchical structures because
they are more mobile and adaptive, aim at internationaliza-
tion of educational space. Therefore, the main objectives of
creating a University network is to allow for a constant
exchange of ideas and interaction of educational innova-
tors, practitioners and theorists with the aim of improving
the work of each institution of education in the network.

This article does not cover all aspects of the problem.
Further study deserves generalization of the perspective
of foreign pedagogical experience of teacher training to
the professional activity in university networks; the de-
velopment of mechanisms for involving civil society or-
ganizations and local educational administration in coop-
eration with higher education institutions in the context of
internationalization of European educational space.

REFERENCES (TRANSLATED AND TRANSLITERATED)

1. Lavrychenko N. Information and communication technologies
in school education UK / N. Lavrychenko // Informatika ta in-
formatsini technologii v navchalnukh zakladakh. — 2007. —
Ne 5. —P. 33-40.

2. Matvienko O.V. Strategy of secondary education in the Europe-
an Union : Monographiya / O.V. Matvienko. — K: Lenvit, 2005.
—381p.

3. Appadurai A. Modernity at Large : Cultural Dimensions of
Globalization / A. Appadurai // University of Minnesota Press,
1996. — Vol. 1. — P. 34-56.

4. Bentley T. Developing a network perspective / WALWA / Es-
tablishing a networks of schools / T. Bentley, D. Hopkins, D.
Jackson. — Networked Learning Communities, 2005. — 12 p.

5. Burn B.B. Expanding the International Dimension of Higher
Education / B. B. Burn. — San Francisco : Jossey-Bass, 1980. —
56 p.

6. Lave J. Situated Learning : Legitimate Peripheral Participation /
J. Lave, E. Wenger. — New York : Cambridge University Press,
1991. — 141 p.

7. Knight J. Internationalisation of Higher Education in Asia Pacif-

ic Countries, European Association for International Education
/J. Knight, H. de Wit. — Amsterdam, 1997. —P. 11.

8. Krough G. Enabling Knowledge Creation / G. Krogh, 1. Nona-
ka. — Oxford : Oxford University Press, 2006. — 302 p.

9. OECD. Networks of Innovation: Towards new model of manag-
ing schools and systems. — Paris : OECD Publications, 2003
(b). — 182 p.

10. Resnick L.B. From individual learning to organizational de-
signs for learning / L.B. Resnick, J.P. Spillane // Instructional
Psychology: past, present and future trends. Sixteen essays in
honour of Erik De Corte [ed. L. Verschaffel, F.Dochy,
M. Boekaerts, S. Vosniadou (eds.)]. — Oxford : Pergamon,
2006. — P. 259-276.

11. Van Aalst H.F. Networking in society, organizations and edu-
cation / H.F. Van Aalst // Networks of Innovation. — Paris :
OECD Publications, 2003. — P. 33-40.

12. Wenger E. Communities of Practice: learning meaning and
identity / E. Wenger. — New York : Cambridge University
Press, 1998. —318 p.

Yepusikoa K.JO., UncrakoBa U.A. AKTHUBM3aUMsI Pa3BUTHUS CETEBBIX TEXHOJOIMH B KOHTEKCTe WHTEPHALMOHAIH3ALMH
€BPOIeiicKoro 00pa3oBaTe/IbHOr0 NPOCTPAHCTBA BHICIIET0 00Pa30BaAHUS
AHHoTtaums. CTaThs IMOCBSIIEHA Pa3BUTHIO CETEBBIX TEXHOJOTMH B KOHTEKCTE MHTCPHAIMOHAIM3AIMU €BPONEHCKOro odpa3oBa-
TEJIHOTO MPOCTPAHCTBA BBICIIETO 00pa3oBaHHs. ABTOPBI ONPEAEISIOT CYIIHOCTh M OCHOBHBIE XapaKTEPUCTHKU IOHSTHUS «CEThY,
«CETEBbIC TEXHOJIOTHUN», «MHTEPHALMOHAIMN3ALUI», «EBpOIeiickoe o0pa3oBaTebHOE MPOCTPaHCTBO». KitoueBble 0COOEHHOCTH HH-
TEPHAIIMOHAIIM3AIMH BbIETICHbl (MEXIYHAPOIHBIH XapaKTep, YTO MOXET MHTEPHPETHPOBATh H3ydaeMoe SBJICHHE, KaK BBEIICHHE
MEXXTyHapOIHOTO ACHEKTa B y4eOHBIN IIaH U OOBEJUHEHHE COACPXKAHUS 00pa30BaHMS HAa MEXIyHapOgHOM ypoBHeE). OCHOBHBIE
CpeJicTBa MHTEPHAIMOHAM3AIMH 00pa30BaTeIbHOrO MPOCTPAHCTBA (CETH, CETEBbIC TEXHOIOIHH) ONPEACIISIOTCS aBTOPAMHU.
Knrouesvie cnosa: cemegvie mexHonocuu, UHHOBAYUOHHbBIE 0OPA308AMENbHBIE CEMU, UHMEPHAYUOHATUIAYUS, UHIMEPHAYUOHATU-
3ayus eBPONENICK020 06PA308aMENLHOZ0 NPOCMPAHCMEA, 8biCULee 0DPA308AHIEe



Demyanenko N.
Pedagogical innovation in the educational space of university

Natalia Demyanenko, Doctor of Pedagogical Science, Professor,
Head of Department of Pedagogy and Psychology of Higher School

National Pedagogical Dragomanov University, Kyiv, Ukraine

Abstract. The category of "advanced, exemplary, innovative educational experience™ is theoretically substantiated. It is revealed the
correlation of the definitions such as "author’s school and "innovative educational technology." The phenomenon of “implementation" is
defined. The evaluation criteria and selection of educational innovation, socio-pedagogical, theoretical and practical, scientific and meth-
odological, moral and psychological conditions for successful implementation of advanced practice teaching experience into schools are

developed. It is found the basic steps of the process.

Keywords: pedagogical innovation advanced teaching experience, teacher-innovator, author’s school, innovative technology, im-
plementation, criteria, conditions of implementation, pedagogical science, and school practice

Introduction. Pedagogic innovation as an advanced edu-
cational experience in a certain sense is a synonymous
optimally organized educational activity that gives the
highest possible training and educational results for time
management. Familiarity with the advanced pedagogical
experience stimulates teachers' creativity to optimize the
educational process, contributes to the development of
their teaching abilities. The integration of stimulating,
educational, edifying and developmental functions deter-
mines the particular importance of the advanced pedagog-
ical experience for the improving educational activities.
The experience of the innovative pedagogical work has
quite a significant impact on the development of peda-
gogy. The summary of the advanced educational experi-
ence is an important component of the process of scien-
tific research of pedagogical issues. The awareness of it
allows, primarily, specifying the research hypothesis,
which has to come out not only with theoretical predic-
tions, but also to assess the possibilities of teaching prac-
tice. The advanced educational experience seems to exe-
cute the natural pedagogical experiment in a particular
field of science; it prevents the phenomenon of the hyper-
bolizing pedagogical recommendations on a particular
issue. Thus, the advanced educational experience has im-
portant functions in terms of development of pedagogical
sciences: hypothesis specification, prognostic and optimi-
zation of scientific and practical recommendations. It also
poses some challenges for teaching science: pedagogy
aims to explain the causes of high efficiency of some new
approaches, to create new concepts of the educational
process, taking into consideration the qualitatively new
phenomena in the practical activities of the school.
Understanding of the phenomenon of "pedagogical in-
novation" nowadays requires analysis of a number of in-
terrelated concepts: "innovator", "teacher- innovator",
"innovation", "pedagogical innovation", "innovative ped-
agogical activity", "author’s school", "advanced pedagog-
ical experience", "exemplary pedagogical experience",
"implementation of advanced educational experience".
"Explanatory Dictionary of Ukrainian Language (K., 2012)
offers a definition of "innovator" as a person who "makes
and implements new innovative ideas in any field of activi-
ty" [12, p. 256]. By "Modern Dictionary of Foreign Words"
(L.I. Nechvolod, Kharkov, 2009) "innovation" — is the in-
troduction of something new, modernized" [7, p. 261].
Short encyclopaedic dictionary "Political Philosophy" (K.,
2002) interprets “the innovation as both purposeful intro-
duction into the current practice of a particular innovation,
through which positive changes and desired effect are

achieved" [13, p. 255]. By "innovation" in teaching inter-
pretation 1.V. Zaychenko implies innovation in educational
system, improving, perfection of the pedagogical process
and outcome. (In this case, the term "educational system™ is
considered by him as a particular set of interrelated tools,
methods and processes required to create an organized,
focused and controlled pedagogical influence on the identi-
ty formation with some predictable qualities) [6, p. 77]. In
this regard N.P. Dichek said: "If interpreted a pedagogical
innovation as a process of an innovation implementation
into educational practice, then the pedagogical innovation
is the process of the emergence, development, and most
significant, broad introduction into the education sector
some pedagogical innovations and novelty." "The teacher-
innovator" in her interpretation is "an author of new peda-
gogical systems, developer and implementer of educational
innovations and novelty" [5, p. 64]. By V.F. Palamarchuk
"pedagogical innovations are the result of original creativi-
ty, innovative solutions of various educational problems"
[8, p. 59]. N.V. Bordovskaya and A.A. Rean consider the
main indicator of "pedagogical innovation" the progressive
principle in the development of the school or institution of
higher education, compared with tradition and widespread
practice. Under their vision, innovations in education are
related with amendments into: the purpose, methods and
technologies, forms of organization and management sys-
tem; the styles of teaching activities and the organization of
teaching and learning process; the system for monitoring
and evaluation of the educational level; the system of fi-
nancing; training and methodological providing; the system
of educative work; curriculum and educational programs;
in teaching and students’ practices [3, p. 123).

The aim of the study is to research the concept of
pedagogic innovation and its criteria.

Materials and methods. We treat "innovative teaching
activities" as a kind of pedagogical activities aimed at de-
signing, creating, testing, implementation or distribution of
the achievements of pedagogical science, technology, ex-
emplary experience. Innovative activity may have theoreti-
cal and practical significance, educational and didactic
character. "Pedagogical activities" is a generic term in rela-
tion to the concept of "innovate activity" that species as a
means of improvement and successful implementation in
current conditions. The "pedagogical innovation" refers to
us in the narrow and broad sense. In the narrow sense, these
are some achievements of the pedagogical science, didac-
tics and educational technologies, advanced experience
which respond the needs of the practice. Broad view of this
phenomenon allows considering it as the science of innova-



tion in pedagogical knowledge. In this sense, innovations
are the result of educational achievement (science or prac-
tice), system, process, technology, methodology, training
and education facilities, etc. [2, p. 26, 29].

Let us refer to the current teaching science classifica-
tions, typologization of some innovations. A.A. Rean, for
example, cites four main classifications of types of innova-
tions in secondary school and high school. The first classi-
fication is based on the correlation of something new with
the teaching process of a particular type of educational es-
tablishment. Accordingly, there are such types of innova-
tions: into the purpose and content of education; methods,
means, techniques, technology of teaching process; forms
and methods of training and education; administrative
management, teachers and students activities. The second
classification of innovations in the education system is
based on the scale use of signs (volume). It includes the
following transformations: local and isolated, unrelated;
complex, interrelated; all system covering the entire school
or institution of higher education. The third classification is
made on the basis of innovation capabilities. In this case in
can be distinguished: the modifications of the known and
acceptable, associated with improvement, rationalization,
variation (educational programs, curriculum and structure);
combinatorial innovations; eradicative transformations. The
fourth classification of innovations is based on grouping
attributes in relation to its predecessor. This approach to
innovation includes some that replace, cancel, open or to
some previous input. Sources of ideas of updating school or
institution of higher education may be: the needs of the
country, region, city or district as a social order; implemen-
tation of the social order in the laws, directives and regula-
tions of the nationwide, regional or municipal significance;
achievement of complex human sciences; advanced teach-
ing experience; intuition and creativity of managers and
teachers as a way of trial and error; experimental work;
international experience. According to N.V. Bordovskaya
in the development of the educational system should be
considered: absolute novelty (no analogues and proto-
types), the relative newness and novelty pseudo or so-
called inventive stuff [3, p. 124]. 1.V. Zaychenko identifies
three main levels of modern process of innovations: low,
which includes innovations, offering changes in some un-
familiar names and formulations; medium involves chang-
ing forms, but not the merits; high, which resulted in
changing of the whole system or its components. The most
important changes in the areas of innovative pedagogical
system he considers: 1) the pedagogical system as a whole;
2) educational establishments; 3) the pedagogical theory;
4) a teacher; 5) learners; 6) pedagogical technology; 7)
educational content; 8) forms, methods, tools, 9) manage-
ment; 10) the purpose, objectives and results [6, p. 80].

Thus, the concept of "pedagogical innovation" is used
for the definition of "teachers’ and educators’ activities
aimed to improving the process of education and upbring-
ing and its rationalization. This activity may be related to
changes in the objectives, methods and techniques of teach-
ing, as well as changes in the forms of organization of the
process of learning and education. It appears in the work of
experimental, pilot and author’s schools" [4, p. 233-234].

Analyzing the historicism of phenomenon of “authors’
school" as "the advanced pedagogical experience" or "ped-
agogical innovation”, we note that its appearance in our

country belongs to the innovative educational practices of
the late 1920s. By definition, it is an experimental educa-
tional institution, activity of which is based on the leading
psycho-educational and (or) the organizational and man-
agement concepts developed by the individual author or
authors. The term "author's school” is used deliberately
since the late 1980s. The emergence and development of
author’s schools are associated with decentralization of
education management, overcoming the monotony of edu-
cational institutions and proclamation the principle of their
autonomy. The concept and practice of independent
schools usually significantly differ from traditional school
practices and are often built on the opposition to this prac-
tice, its criticism and the evidence of benefits of new ap-
proaches to known. Many scientists consider the creation of
such schools on the basis of predesigned original (where-
from is the author's school) conceptual project as a special
feature of authors’ schools. As a creator of the author's
school act scientists as well as and practitioners. Author’s
schools, as a rule, are known by the names of their creators.
According to the definition of O.Y. Savchenko "author’s
school" is the teaching and educational establishment,
where a new educational system developed by a teacher or
creative teaching staff is realized. Author’s schools arise
mainly as a response to the urgent need for improving edu-
cational practices and social relevance of certain ideas con-
cerning training, education and development of children
[11, p. 8]. In the history of foreign and national pedagogy
(especially early twentieth century) are known such au-
thor’s schools "free school community”, (H. Lietz, P. Ge-
heeb (Germany), these are boarding schools, the life organ-
ization in which was built on the principles of free child
development and the cooperation of citizens of a small
company, where the education was based on the basis of
compulsory labour and choice of classes; labour school"
(H. Kershenshteiner (Germany), the school by de Roche
(France), koloniya (a special school for unattended chil-
dren) by F.E. Dzerzhinsky, and Gorky commune led by
A.S. Makarenko, schools by S.T. Shatsko, P.P. Bolonsky
that provided professional training of schoolchildren, con-
sidering work as self-worth, relying on the student inde-
pendence and organization of self-management; school of
"free education" in Leipzig, Yasnaya Polyana school by
L.N. Tolstoy, which was considered inappropriate to teach
a student a hole subject or craft, the interest in student de-
velopment was decisive, the communication of teacher and
student was not limited; "school for life, through life"
(O. Decroly, Belgium) — proposing training and education
in close contact with nature, reliance on the activity and
freedom of the child (centre of interests), close contact with
the families of students; "school of action" (J. Dewey, the
USA) tried to bring learning to life and children experience,
encouraging their natural development. The training takes
into account the basic impulses of the natural growth of a
child: social (the desire to communicate), constructive (the
desire for motion in a play), research (thirst for knowledge
and understanding), expressive (the desire for self-
expression). The communication with children of all ages
occurred mainly in extra-curricular activities. From these
school grew: "laboratory school™ (J. Dewey), "play school"
(C. Pratt), based on the principle of using the method of
playing and dramatization in the learning process; "chil-
dren's school" (M. Naumberg ) that guided the motto "only



by living we learn" and preferred individual classes; "or-
ganic school” (M. Johnson) that oriented classes in groups.
The above-mentioned U.S. schools were characterized by
the desire to find new methods of learning, attention to the
interests of children, the study of individual characteristics
of students, the development of their activities, as well as a
trend towards practicality and utilitarian training and edu-
cation. Waldorf School in Germany (educational system by
R. Stainer) was based on the anthropological understanding
of the process of child development as an integrated inter-
action between physical and spiritual factors that solved the
problem of the full development of the child through an
intense spiritual activity. The school of M. Montessori in
Italy prevised the activities of children in a specially creat-
ed environment where were the processes of self-discovery
and exploration of the world in the different age groups.
The School of Technologies by C. Freinet in France. The
school is organized in accordance with the "project meth-
od" (W.H. Kilpatrik, the USA, B. Russel, the UK), where
the curriculum was seen as a set of related experiments, and
students were given the complete freedom of classes
choice. Schools that have worked for the "Dalton Plan™
(H. Parkhurst, the USA) and guided by the principles of
freedom of the child (individual learning rhythm), its inter-
action with a group of children (communication in different
ages group), the distribution of the study time (monthly
tasks). The "open schools" are known from the second half
of the twentieth century (introduced in the UK in the early
1970s, implemented in a number of experiments, in par-
ticular, "the city as a school", Berlin, St. Petersburg, 1990s,
"snow", "sea" classes, France, "school without walls", the
UK, the USA), where the individual character of studies
has been asserted, there was not a traditional schedule,
school-lesson form and evaluation control system were
abolished. Instead, it was used the so-called "integrated
day" when the student and teacher jointly planed themes
and the realization of various activities. The main learning
method was defined as the way of discoveries. The free
mode facilitated the process of child understanding of the
world and their own expressing. The children with an age
difference of 2 years were combined in the groups. "Snowy
classes," for examples, predicted children familiarity with
nature, life and people life in the mountains (during the
holidays, led by teacher). "Marine classes" solved the same
tasks of training and education during the marine travel.
"Year-round school" (the USA) was built according to the
original system of classes organization: every 45 days, stu-
dents had the two-week vacations. Thus, the students were
at classes as many days as in the regular school. Another
type of schools is "not graduated schools" (the USA),
where there was not the annual division in classes. The
each cycle studying made it possible to learn the classes
material in the individually rhythm [3, p. 125-127]. The
practice, which in the comparison to the overall gave a
higher efficiency and quality of the solution of educational
problems and tended to have in its content new pedagogical
idea, was named as advanced pedagogical, new or exem-
plary experience (A.M. Boiko), which in current conditions
often is replaced by the term "technology"”, because innova-
tive teaching ideas and technologies are often born and
formed in such experience. If the mass teaching experience
so as traditional technology, reveals characteristics of
teaching practice and is available today, the advanced edu-

cational experience clearly shows what can be achieved in
practice, by what means and conditions. Based on ideas
derived from experience, there is usually an innovative
pedagogical technology.

Advanced teaching experience and pedagogical technol-
ogies can purposefully be constructed under the supervision
of researchers and teaching staff to the new or restored
pedagogical ideas. Teaching experience describes as the
focused teacher outlet for student, during which there is
training and education, feasibility of content, methods,
techniques and tools of learning and education are re-
viewed, the necessary relationships, dependencies, quality
are established, and perhaps the laws of practical teaching
activities take place positive personal student change. Thus,
the "advanced teaching experience" can be identified with
the concept of "innovative technology" and can be incorpo-
rated into a broader category of "teaching practice” [2,
p. 27-28]. As L.F. Prokopenko and V.I. Yevdokymov point
out, today in theory and practice, there are lots of options in
the learning process. Each author and performer brings
something different, individual, and therefore are grounds
to copyright technology of education. These can be called a
well-known technology by Sh.O. Amonashvili, L. Zanko-
va, P.Y. Halperina, A.K. Dusavitsky, V.F. Shatalova and so
on. Hence, "educational technology — not mechanical, once
and for all given process with the same output, but an or-
ganizational and semantic structure that determines the
direction of interaction between a teacher and students in
an infinite variety of approaches and attitudes" or "strictly
scientific and accurate reproduction of pedagogical ideas
that guarantee success" [2, p. 8, 10, 15]. This approach is
attested by other definitions of educational technology. For
S.U. Honcharenko it is "a system of procedures that up-
dates the professional work of teachers and ensures the
final result scheduled" [4, p. 45]. V.P. Bezpalko considers
educational technology as "project of the new educational
system, which is practically implemented" [1, p.11].
V. Serikov has an interpretation of this concept as "law
determined educational activities that implements science-
based project of didactic process and has a more high de-
gree of efficiency, reliability and security of results than
traditional learning" [2, p. 8].

Of particular importance is the issue of “the introduc-
tion of science teaching and advanced experience in regu-
lar school practice”, which is a component of educational
activities, which directly affected the continuity of post
professional development of teachers, and thus — the ef-
fectiveness and quality of educational activities of any
educational institution. The "introduction™ is an activity to
improve the educational process based on some innova-
tions (new science achievements, educational technology;,
proven and justified advanced experience) aimed at rais-
ing its effectiveness. Practice can be successful and meets
the needs of modern society to the extent that teachers
using the experience already gained in the past, each time
by implementing it bring it into the line with the new ad-
vances in science [2, p. 27, 28, 32].

Justification of something new or innovations needs
primarily to correlate it with current trends in social and
educational development. True innovation cannot be only
for new chronology. In historical terms the scale (size) of
the new is always relative. The novelty has a concrete
historical term, so it can occur before "its time" gradually



becomes the norm or to be outdated. The main thing is not
the time but how innovation deals with the practice, im-
proving the quality of education or training, social objec-
tives and values. New reinvents the past and often serves
as a development of well-known and traditional, well-
grounded at a new level of science, in the new social and
educational realities and opportunities. Thus, the revival
of productive scientific ideas, their development based on
the latest achievements of science, practice, enrichment
and tests them on a higher level of generalizations, is the
innovation, and it takes a lot of creative effort [2, p. 29].
An important issue in the implementation of innovation
into practice is to identify the criteria for evaluation and
selection. We think that to select new results of scientific
and educational research, achievements of advanced educa-
tional experience for implementation in practice it is advis-
able to use the following performance criteria for their
evaluation. We followed the logic of selection of innova-
tion in the ratio of its pedagogical practice to justify and
reorder the criteria. 1) Relevance — the importance, the sig-
nificance of something to further improve the practice of
educational work; 2) compliance with the time — the criteria
used to determine the new most important and meaningful
for the present; 3) humanity, and 4) focus on the child’s
personality — these criteria are developed on base of the
principles of humane pedagogics, they serve to disclose the
conditions of formation of humanistic values, the perfor-
mance of the educational and cultural mission, the real
conditions for the exercise of creative skills and assertive-
ness of each student; 5) innovation readiness to implement
and 6) methodological teacher preparedness for implemen-
tation — according to these criteria the result of pedagogical
research, technology or science generalized advanced edu-
cational practices should be materialized in the form of
complex conceptually unified teaching materials, other
materials, thus achieving "transformation™ of generalized
research results or experience in a form suitable for imple-
mentation in those that meet the professional capabilities of
the consumer. Research results should be fully implement-
ed in different kinds of practical research by creating teach-
ing manuals (programs, books, plans, teaching writing,
advice, instructional materials, articles, etc.). 7) Continuity
of previously achieved experience and 8) compliance with
the general tendency of the national education system. The
application of these criteria in the presence of complete
continuity with practices will enable to select that "fit" in
the system of work of this particular school or teacher, help
to get rid of enthusiasm "fashion" pursuit of pseudo innova-
tions. This criterion ensures keeping in touch with the past,
everything valuable that has been accumulated before. Pro-
gressive development and improvement of the practice of
training and education is achieved by the reliance on the
past transition to the next level and preparation for the fu-
ture. 9) Integrality — the definition and use of the named
criteria is due to the fact that during the selection process
for the introduction of innovation into practice is very im-
portant to combine the dialectic of whole and part. The
presence of this criterion does not preclude the application
of the new creative, but integrity should be maximized.
10) Harmonization — criterion aims, where possible, to the
full development of the personality. It allows to specify the
work to implement in accordance with the professional and
personal qualities of each teacher, provide the main areas in

which to conduct methodological work at school, such as
improving teacher competence that logistics set up to
achieve maximum impact. 11) The effectiveness in current
conditions and 12) real expectant results. These criteria
require the understanding of the nature of the new concrete
based on the analysis of the educational work and the level
of students’ bringing up, taken for the innovation imple-
mentation and help to understand whether the application
of the scientific development or expertise serves to provide
the highest quality of education and training, higher form of
educational work in compared with the already existing
ones. Often the outer bright idea does not bring the desired
result, while the original and estimated is required more
complicated at first. The last criterion allows to specify the
work to implement in accordance with the professional and
personal qualities of each teacher to predict where the ma-
jor aspects to develop further methodological work, how to
improve the existing physical infrastructure and overall
working conditions at school in order to maximize practical
effectiveness in the future provided for the implementation
of ideas. It is important to understand the meaning and
place of innovation in the holistic functioning of the educa-
tional process, mindful of the current dialectical contradic-
tion between old and new, and not to hyperbolize it, find its
best place in the educational work of school or teacher [2,
p. 160-170].

Based on the analysis of scientific approaches
(M.M. Skatkin, O. Nilson, N.V. Kuharyev, N.L. Kolomyn-
skyy, V.l. Chepelyev, V.I. Myhaylova, R.H. Amosova,
M. Krasovitsky) us (A.M. Boyko) it was inferred the stages
of the process of implementation of innovative teaching
experience: 1) basic research, 2) applied research, 3) devel-
opments, 4) setting up stage (problem), 5) the selection and
evaluation of some new, 6) psychological, theoretical and
practical training of teachers, 7) information of the results
of the study, 8) the development of teaching materials, en-
suring them among teachers, 9) an explanation and demon-
stration of new tasks specimens, 10) giving of some know-
ledge and skills, 11) the creation of exemplary practices
12) monitoring of implementation, 13) identify and encour-
age practices, 14) operational, generalizing stage 15) final,
summering stage 16) the mass introduction [2, p. 179].

Results and conclusions. The successful introduction of
innovation into practice is based on the following condi-
tions: 1) socio-educational (high competence of teachers,
social orientation, responsibility and clear understanding of
teacher’s professional features, life-long education); 2) the
theoretical and practical (a combination of teachers-
innovators, fair labour with innovative ideas of scientists
which they offer to school, collaboration of scientists and
practitioners, development a system of improving theoreti-
cal basement of members in accordance to the introduction
object of implementation); 3) scientific methodology (sup-
plying of all participants of introduction the complex of
instructional and teaching materials, compliance of teach-
ing materials to certain teachers’ staff and teacher, system-
atically organized aid for implementation by departments,
departments of education and teaching bodies); 4) moral
psychology (focus educators and practitioners on the
child’s personality, the development of a sense of new,
creative initiative, creativity, moral support and participate
in teacher search, reasonable combination in the process the



demanding with the countenance, the achievement of "self-
movement" and just making a child) [2, p. 201-202].

Generalization and implementation of innovative pedagog-
ical experience is not simple and non-conflict process, there
always has to identify and overcome the natural conflict
between new and old, to quest the best ways to introduction
of new approaches to the solution of educational problems.
This updates the comprehensive approach — informing
teachers about the findings and achievements in all areas of
the educational process of the modern school aiming to

improve it by taking into account local conditions and
needs. To begin, it should be much earlier, because the
teacher has to be ready to accept innovation. A special mis-
sion is given to teacher training institutions that have not
only to acquaint future specialist with examples of peda-
gogical innovation, the activities of author’s schools, but
also to shape students' ability to analyze, synthesize, select
the leading teaching experience, prepare to system imple-
mentation in practice of the modern school.
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Background. With the development of information society
becomes particularly relevant open higher education, which
is provided free to those who want access to quality educa-
tion. Thus, the need to use elements of open education in
the educational practices observed in the Address of the
President of Ukraine to the Ukrainian people (2010) [2].

Open Education — a phenomenon that has gained signif-
icant development over the past decade. Its considerable
potential to upgrade quality educational system and the
evolution of society explains increased scientific interest in
the subject of research. Thus, the individual characteristics
of open education presented in the Ukrainian researchers
R. Buzhykovoyi, V. Bykov, L. Vinogradova,

O. Vysotsky, A. Hutorskoho, I. Kolesnikova, V. Lutsen-
ko, B. Shunevycha, O. Zaharova, and others. The delinea-
tion of the main objectives of open education is given in the
research of V. Moiseeva and Zh. Chupahinoyi. In the glob-
al scientific space this phenomenon is investigated by
G. Siemens, P. Bauen, D. Preston, W. Wilson, S. Anthony,
D. Willy and others.

The aim of the article. The article is devoted to ground-
ing of essential characteristics of open education, analysis
of structural components and defining trends of open edu-
cation in the modern world.

The main material. The term "open education” reveals
institutional practices and program initiatives to expand
access to education and training, traditionally offered in the
formal education system. The concept of open education
means removing barriers to learning, i.e.:

1) the ability of everyone to receive education regardless of
residence, age, nationality, physical condition;

2) state support for education in the form of incentives,
scholarships;

3) the use of new learning technologies [1].

Represented in the works of G. Siemens, D. Willy, F. Mul-
der interpretation of the essential characteristics of open
education indicates the existence of different perspectives
on the phenomenon.

Thus, a representative global network of Open Educa-
tion Consortium G. Siemens believes that education is an
open system that covers the resources, tools and techniques
that are used in an open exchange to improve access to
education and improve its efficiency [6]. Open Education
has the following features as informative, accessibility and
openness. Thanks to modern digital revolution, global au-
dience has the opportunity to gain unprecedented access to
free, open and high-quality educational resources. Accord-
ing to D. Willy, open education is a training system that
relies on open educational resources and open technologies
that facilitate collaborative learning, making it more flexi-

ble and provide opportunities for open exchange of teach-

ing practices, and includes new approaches to assessment,

accreditation and collaborative learning [17].

The structure of open education consists of three com-
ponents:

1) open educational resources which are presented as web-
sites, videos, books and even lectures;

2) open education that provides social interaction from par-
ticipants for the conceptualization and study of the con-
cept under study;

3) open certification that helps determine the level of suc-
cess of the student.

According to F. Mulder essential features of open educa-
tion are revealed through such concepts as "open educa-
tion", "open educational course", "open educational resour-
ces" and "massive open online educational courses" [7].

Let us see more in detail the characteristics of open edu-
cation represented in the works of Ukrainian authors. For
example, researchers V. Bykov and V. Lutsenko, consider
the concept of "open education™ system of education that is
available for students, and the implementation of which
does not require analysis of the entry-level knowledge and
which uses the technology and methods of distance learn-
ing and provides training in a comfortable rhythm. V.
Lutsenko says that the system of open education designed
to promote compliance with the requirements of modern
education of information society. Among the principles of
open education Ukrainian scientists name the following:
compliance with fundamental cognitive educational needs
of students, individual educational activities of students,
virtualization and education system structuring, creation
personal educational products by listeners, etc. [1].

B. Shunevych considers the term open education syno-
nymous with the term "e-learning"”, "an online learning",
"virtual learning”. The main features of open education
researcher names interactivity and access to education for
all [5].

A. Hutorskyy believes that open education, especially
distance learning, refers to the so-called heuristic educa-
tion, implemented through the Internet and is based on the
use of telecommunication methods of constructing know-
ledge by students while obtaining the skills of communica-
tion with the world [4].

A. Kalmykov, O. Orchakov define the concept of "open
education" as a weakly-formalized educational system in
which access to educational resources provided to anyone
interested without checking the input parameters of
knowledge (exams), which uses technology (including dis-
tance) that maximize the willingness and capacity of listen-
ers. In their view, the task of open education is to prepare



students for full and effective participation in social and
professional areas of life in the information society [3].

The concept of open education provides the integration
of all the ways of mastering a man of peace; development
and inclusion in the process of synergistic concepts of
openness to the world, and the integrity of the relationship
of man, nature and society; free use of various information
systems, which play the same role in the educational pro-
cess, as well as direct the learning process; personal orien-
tation of the learning process; development of information
culture; the changing role of the teacher.

S. Anthony consider "open learning™ the innovative ed-
ucation movement, which emerged in the 70 years of the
twentieth century. In his view, the term characterizes more
favorable conditions for learning within the formal educa-
tion and expanding its capabilities. Open learning involves
the use of traditional teaching methods and interactive,
expanding the boundaries of classrooms field of culture on
the principles of active use of open educational resources
[6].

D. Preston uses instead the term "open education” con-
cept "open source learning." The scientist says "open
source learning™ is a modern educational practice that al-
lows students to gain knowledge through online resources,
and create and manage their own learning experience and
reproduce interactive online material available to everyone.
In an open learning environment individual work of stu-
dents, guided by a teacher-mentor primarily through on-
line technologies. Thus, open learning system helps get the
skills, such as technological knowledge, knowledge net-
work as a social system, cooperation, creativity, communi-
cation, critical thinking and entrepreneurship [8].

Representatives of international organization The Com-
monwealth of Learning J. Keegan, B. Cole, J. Mahridzh,
J. Stuart, J. Sparks noted that the open distance learning
combines the features of open learning and distance educa-
tion: "open education" — a philosophy based on the prin-
ciple of flexibility training methods and principles relevant
to students with disabilities and / or learning complicated
geographical conditions; "Distance education" — the pro-
cess of learning through ICT where the main role belongs
to a tutor, who manages the process of obtaining and learn-
ing [11].

Thus, the "open education" combines the features of tra-
ditional and distance education. Thanks to modern means
of communication there is the implementation of the prin-
ciples of formal education that provides opportunities for
those who wish to get an education regardless of their place
of residence and at a convenient time for students.

The essential characteristics of "open educational re-
sources" are presented in the materials of a number of offi-
cial organizations and institutions of open education: inter-
national organization UNESCO, The Organization for
Economic Co-operation and Development, The William
and Flora Hewlett Foundation, The Commonwealth of
Learning, etc.

Most of them emphasized that the use of the term "open
educational resources" associated with the use of docu-
ments licensed by these institutions and which are held in
the public domain and also media used for teaching, learn-
ing, assessment and implementation of scientific research
in the context of open education [12].

Open educational resources include full courses, course
materials, modules, textbooks, streaming videos, tests,
software and any other tools, materials or techniques used
to support access to knowledge. It is worth mentioning that
the William and Flora Hewlett Foundation contributed to
the emergence of website Open Learning (Open Learn) at
the Open University of the United Kingdom, by enabling
free access to Open Educational Resources of Open Train-
ing Courses (Free Open Learn courses).

The most complete characterization of open educational
resources is presented in the materials “Giving knowledge
for free. The emergence of open educational resources”
published by Organization of Economic Cooperation and
Development. Open educational resources identified as di-
gitized materials which are in the public domain for teach-
ers and students while teaching, learning and research [13].

In the context of open education concept "openness" of
educational resources has conceptual meaning. "Open
source” — a source that never lose their ability to provide
services that gives instant access to specific information;
allows non-discriminatory access to information resources;
may be adjusted, modified and be open to the public.

To "open educational practice subjects" belong provid-
ers, demonstrators, coordinators, tutors, developers and
supporting staff members.

ISP is an organization that provides services to access,
use, or participate in the Internet. Internet service providers
include Internet access system, the possibility of Internet
transit. As the representatives of the Organization for Eco-
nomic Cooperation and Development state, there are two
types of providers in open education: institutional and
community [15].

Institutional providers are presented by activities of
powerful and small institutions. Public providers who also
provide services within small and powerful institutions are
presented by multilingual, open design electronic encyclo-
pedia Wikipedia, Multimedia Educational Resource for
Learning and Online Teaching MERLOT and others (are
powerful); Open Course, general content Common Content
and information repository (are small).

According to scientists A. Gibney and K. Hans "demon-
strator" within open education has several characteristics. It
is presented as a person who holds a demonstration to justi-
fy research or technology; professors or graduate students
who are able to carry out research using new concepts,
demonstrate skills and competence in practice. Their re-
sponsibilities include interaction with the coordinators of
modular programs responsible for group classes and practi-
cal demonstration materials [16].

Coordinators within open education are lecturers which
are engaged in coordination of practical exercises, experi-
ments and lectures. Coordinators must interact with tutors
and demonstrators in the process of conforming assessment
of teaching educational needs of students.

Representatives of Open University of United Kingdom
A. Vizenberh, H. Patel, D. Faulkner, H. Fisher believe that
the obligations of “tutor / teacher” in the open training
practice fulfill the associate lecturer, who teach discipline
(have a significant contribution to improving the quality of
teaching, learning and student support during the research,
and provide feedback to help students to learn the material
modulus and prepare for the exam);practice tutor is a spe-
cialist who teaches specific subjects for professional spe-



cialization (such as “childcare", "Social Work" and so on),
specialist tutor provides support to the subjects of open
learning during their interaction with public content as part
of the education program “Teacher- beginners of Open
University.

Analysis of scientific literature on the study allowed us
to determine the essential characteristics of open education
such as information content, availability, flexibility, open-
ness, and identify its structural components — open educa-
tion, open educational resources and subjects of open edu-
cational practice.

Conclusions. During the investigation it was found that
open education has gained considerable development in the
result of the emergence of the urgent need to ensure every-

body by quality and affordable education. Open education
allows every person to receive education regardless of resi-
dence, age or nationality through the use of new learning
technologies. The presence of certain structural compo-
nents of the open education provides the implementation of
its key objectives: access to digital content, enhancement of
education management system and quality control.

It was found that the main trend of open education in
Ukraine is progressively introducing elements of open edu-
cation into traditional educational practice; development
and implementation of the learning process methods and
means of open learning. Prospects for further research we
consider analysis of foreign technologies of open education
aimed to improve its quality management system.
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I'youna O.}O. CyniHocTHBIEe XapaKTePHCTUKH OTKPBITOr0 00pa30BaHus

AHHoTaumsi. CTaThsl MOCBAILCHA MCCIIEAOBAaHUIO OCHOBHBIX XapaKTEPUCTHK OTKPBITOrO 00Opa30BaHMs, aHAIM3Y €ro CTPYKTYPHBIX
KOMIIOHEHTOB, CHCTEMATH3ALMH IIPUOPUTETHBIX 33/1a4 M TEHJICHLUMUH ero pa3BUTHA. B craThbe aHAIM3UPYIOTCS OCHOBHbIE XapaKTep H-
CTUKH OTKPBITOr0 00pa30BaHMUs, TAKUE KaK JIOCTYITHOCTb, THOKOCTD, Mapauiein3M, MOAYIbHOCTb, HHTEPHALMOHAJIBHOCTD U KOOPJIU-
Halysl. PacKpbIBalOTCS OCHOBHBIE 3a]1a4M OTKPHITOr0 00pa30BaHMUs, TaKHE KaK: HPOrPECCHBHOE NMPUMEHEHUE 3JIEMEHTOB OTKPBITOTO
00pa3oBaHus B TPaJAMLHOHHON 00pa30BaTEIbHOM MPAKTHKE; COBEPIICHCTBOBAHUE CHCTEMBI YIPABJICHUS 00pa30BaHUEM M KOHTPOJIS
KauecTBa; pa3paboTKa 1 BHEJPEHHE METOIOB ITaHHOIO (PEHOMEHA B POLIECC OTKPHITOr0 00yYeHHS.

Knrouesvie cnosa: otkpbiToe 00pa3oBaHue, OTKPBIThIE 00pa30BaTebHbIE PECYPChI, OTKPHITOE 00YYEHHE, MACCUBHBIE OH-JIAIH KypPChI
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lows formulating the main components of the knowledge base for the implementation of personalized teaching in various forms of e-

learning.
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Introduction. The problem of increasing efficiency of educa-
tion process in modern society does not lose its relevance; it
is inextricably linked with the need to take into account the
increasingly didactic, socio-economic and other require-
ments. A whole range of the principles of formation and
development of the information society, its consistent
transition to the knowledge society, the role and place of
information and communication technologies in this process
are defined in accordance with the international programs.
Thus, the summit of UNESCO determined that the main
direction of the development of the information society at the
present stage is high-quality education for all. It involves all
categories and segments of the population that maximizes the
use of all benefits of the information society. On the other
hand, high-quality education in modern conditions, under
which the rate of knowledge renewal outstrips the frequency
of the people’s generation change, and changes in the labor
market are also extremely intense, is a continuous process.
This necessitates constant renewal of the achieved education
based on new knowledge. Consequently, the promising
direction of the development of means that support education
is research and construction of models of high-quality
continuous education on the basis of which it is possible to
develop technologies that meet the requirements of the
information society.

A special role in the implementation of this direction is
the creation of a highly organized information environment
as the basis for informatization of continuous high-quality
education. Theoretical researches and practical experience
in the formation and implementation of individual elements
of such environments confirm the relevance of the im-
provement and application of intelligent information tech-
nologies. They mean technologies implementing some ele-
ments of human intelligence and acting as representation
and processing of knowledge, reasoning and communica-
tion [1]. The main purpose of the application of intelligent
technologies is to provide the teaching environment with
adaptive properties that allow individualized education.

Development of the cybernetic approach to the control of
education, based on the synergetic paradigm, is focused on
the account of the vector of individual’s self-development
while producing regular management and control actions on

the part of the teacher and determines the specific require-
ments for information support [3]. Solution to the problems
of structuring training material and automated generation of
individual learning sequences of separate training elements
is not possible without the integration of modern technolo-
gies of knowledge engineering into the general scheme of
intelligent control of adaptive teaching systems.

Adaptive teaching environment as an environment that
strives to adapt to the maximum extent to the individual
student with his/her individual features and to respond to its
own socio-cultural changes determines the need for
knowledge-based intelligent control technologies.

The purpose of this article is to analyze the features of
adaptive teaching control in the system of continuous high-
quality education, study the requirements for information
support of such control systems with the focus on the fea-
tures of work with knowledge for its functioning.

Features of the adaptive learning control. In modern
sense, adaptation means not only adapting to the successful
functioning in the given environment, but also the ability of
further psychological, personal and social development.
When creating an adaptive teaching environment, it is also
important to adapt it to the conditions of the internal
environment, i.e., adaptation to the intellectual, emotional-
evaluative and behavioral areas of each member of the
pedagogical process. However, the defining characteristic of
adaptability is development of individual’s ability to self-
improvement based on the account of his/her age
characteristics, internal resources and capabilities [2].
Implementation of the concept of adaptive control of
educational systems is based mainly on the supports of
modern control theory, psychotherapy and psychological
therapy, enables the transition from the dogmatic
authoritarian system of education to the creation of the
intellectual and psychological environment that encourages
the activities of the educational process participants. Howev-
er, from our point of view, the focus on psychotherapeutic
control functions is necessary, but not sufficient for complete
adaptive teaching control of each individual throughout life.

The task of teaching is naturally formulated as a task of
control [4]. In this case, the student acts as a controlled ob-
ject, and the teacher — as a control device. The simplest con-



trol scheme of interaction between the student and the teacher
in the automated learning is shown in Figure 1. The system of
education is identical to the overall control scheme for any
object. Here, the controlled object is the object of study
(«studenty), the control device is the training system («teach-
er»), X — the state of the environment that affects the teach-
ing process. The teacher is informed about the state of the

environment X by means of a «sensor» D,; X — infor-

mation about the state of the environment X, which is ob-
tained by the teacher; Y — the state of the student, which is
determined by a «sensor» D, at the output of which we re-

ceive Y — status information, which the teacher obtains as a
result of control measures; U - control commands that come
from the control device (education U means learning itself
in the form of portions of educational information or control).

Transformation of the role of computer-based teaching
from passive auxiliary to active primary means of implement-
ing an automated method of generation of learning control
actions led to the modification of the previously discussed
scheme (Figure 1), which led to the automatic control scheme
(Figure 2). The main difference of the proposed scheme is a
change in the structure of the control device, which consists
of the allocation of a separate part of the control device — an
automated teaching control system designed to develop indi-
vidualized teaching actions, as well as a specialized Infor-
mation Support unit for ACS-E (IS ACS-E).

The synergetic approach is selected as a methodological
basis of system analysis of the teaching process control.
This is due to the features of the automated teaching control
system as an organizational and technical system, which is
characterized by non-linearity, dissipativity, dynamics and
openness, and corresponds to a steady trend in the develop-
ment of the control theory to the accounting of the internal
processes of the controlled system self-development.

The proposed scheme based on the synergetic model of
learning control is implemented as a multi-level nested chart
(Figure 3).

Learning objectives Z", available resourcesR , the stu-

dent’s status Y and his/her environment X are typically
reported to teachers. The task is: to organize learning U

that will change the student’s status Y in such a way as to
meet the teaching objectives.

Adaptive processes aimed at the formation of control ac-
tions taking into account the synergistic principle of their
consistency with the characteristics of the student’s self-
development are implemented within each of the presented
levels of control. Thus, at the lowest level of control — with-
in the functioning of CS LE (Control System of Learning
Element — CS LE) based on the source (values of the pa-
rameters of the intelligence vector of the student’s model)
and the target (designated by a superior system — CS LD of
the current studied LE, target values of the target vec-
torC ., learning time T .,) status, teaching time manage-
ment and selection of corrective teaching control actions.

Features of input, output and control parameters include
their weak formalization, absence of methods of accurate

measuring, heuristic nature of the relations between the stu-
dents’ achievements and decisions on time management.
Therefore, the most effective means of controlling such
scheme is neuro-fuzzy control. Automation of the learning
process control LE through the use of intelligent compo-
nents is aimed to obtain the individualized time allocation,
accounting parameters of the student’s intelligence vector
that improves the efficiency of control actions.
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Figure 1. Scheme of teaching as a controlled process
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The next level of control within the functioning of CS LD
differs from the previous one because of containing a pro-
cedure for determining allowable sequences of LE study,
selection of the current LE on the basis of accounting logi-
cal relationships, time constraints. Necessary structural and
functional elements of this system are learning chart and
unit of forecasting of the achievement of the teaching objec-
tive in a given time by a particular student with the known
characteristics of material digestion (parameters of the sta-
tus vector). Structural adaptation within the functioning of
this system is control by exception based on the forecast,
analysis and planning followed by the operational control —
selection of the current LE, transfer and activation of access
to CS LE. Input information is transferred from the higher
system — CS CMP as a logical structure of LD: a list of in-
coming LEs with the vector of the specified learning objec-
tive and the time allotted for learning.

A feature of the competences formation control scheme
is adaptive adjustment of the formation of sequence LE,
belonging to different LDs, as well as the ability to control
the degree of relationship in the process of their formation.
Structural and functional unit performing this adaptive
mechanism is the interaction between the system of inter-
disciplinary connections and the model of competences car-
ried out with the help of an intelligent transmitter based on
the neuro-fuzzy clustering.

The control system for competencies formation (CS
SCMP) is superior to the previous ones. Adaptability of this
system is the formation for each quantum of learning time of
the selection of CS CMP depending on the input and target
control parameters. In this case, control actions on the part of
CS SCMP are reduced to switching between calls of the re-
spective inferior CS CMP. One of the main tools of adapta-
tion is the automated formation of the system of interdiscipli-
nary connections, which, according to experts, is the most
appropriate in the formation of this system of competencies.

Thus, the implementation of control over the integrity of
the teaching process is carried out on the basis of the nested
structure of calls of the inferior control systems that imple-
ment the structural and parametric adaptation to the stu-
dent’s characteristics in accordance with the synergetic con-
trol model.

Decomposition of the generalized teaching control scheme
determined the basic procedures, operation of which ensures
the production of the individualized control actions for the
student. These procedures include: identification of the pa-
rameters of the intelligence vector and the status vector;
learning process support by the expert system; formation of
the learning chart based on the model of a discipline; forecast
of the parameters of the status vector and planning the suc-
cession of educational elements; operational planning; con-
trol; calling a control subsystem; transfer of the parameters
between units in the system and to the control super-system.

Learning process is characterized by a significant number
of parameters (including input ones), which must be taken
into account in control according to the didactic require-
ments. However, the determination of these parameters has
several problems:

a) the process of determining the most important parameters
to be considered from the didactic positions is not com-
plete. The list and methods of the estimation of the model
parameters are constantly changing as a result of the cir-
cumstances of different types. The authors used the list
of parameters of the diagnostically specified learning ob-
jectives as a basis;

b) the vast majority of parameters are non-metrized; there-
fore, there are no unambiguous measurement procedures.
That is why qualitative indicators prevail over quantita-
tive ones;

c) the primary mean to obtain values of the parameters is
subjective evaluation on the part of the teacher. In the
traditional teaching, most of the parameters do not usual-
ly subject to any form of verbalization; therefore, they
remain in the unformalized form in the teacher’s mind.
Thus, most of the means to estimate the parameters are
based on expert judgment;

d) expert estimation of the parameters is characterized by
uncertainty, imprecision, fuzziness, ambiguousness and
incompleteness;

e) linguistic uncertainty or fuzziness arises in learning con-
trol systems in connection with attempts of quantitative
estimation of the qualitative indicators used in the logical
inference.

Thus, decomposition of the teaching control scheme and
the subsequent analysis of the degree of fuzzy parameters,
as well as the selection of smart tools of their converters,
determine the need to create a specialized information
support for ACS-T.

Information support. All necessary information
processes, which support ACS-T, can be divided into internal
and external ones. External processes include interconnec-
tions with the ACS-T itself, with the user and the external
environment. Internal information processes include
preprocessing (logical inference or calculation, search and
transfer). Internal information processes are largely related to
the support of information for smart converters of the control
system, which requires to organize knowledge bases (KB).
Openness and synergistic principle of its operation determine
the need to maintain information interaction with the external
environment as the source of additional information for
establishing of information equilibrium.

The presence of intellectual components in ACS-T is
provided as a basic component of information support of the
knowledge base (KB). The life cycle of ACS-T involves
collection, preservation, presentation and update of several
types of knowledge, which are determined by their function
in the control process. Among them are the following:

1. subject knowledge is knowledge of the subject field,
which is a reflection of scientific knowledge in relevant
academic disciplines and relationships between them;

2. strategic _and methodological knowledge is knowledge
relating to organization, planning and control of the
teaching process. It includes general objectives, strategies
and scenarios for teaching, rules for combining of different
academic disciplines and forms of studies, methods of
formation of teaching strategies, etc.;




3. didactic knowledge is knowledge related to trainees
operations control. For example, knowledge about a group
of trainees, knowledge about the methods of professional-
pedagogical influence on trainees;

4. meta-knowledge is knowledge about methods of computer
integration of knowledge.

Let us consider the information model of an integrated
system of obtaining and structuring of knowledge for
support functioning of ACS-T.

Subject field knowledge contains a description of concepts
of this subject field and relationships between them. There is
a conceptual scheme of KB, which comprises meta-
knowledge about KB structure and KB content. There are
two main trends in training: teaching of concepts and
formation of abilities (skills). While forming abilities, the
focuse is on creation of problematic situations. Therefore, the
knowledge base of teaching material should contain both
knowledge of the subject field concepts, and procedural
knowledge, that is knowledge about problem-solving.

Effectiveness of training largely depends on structuring
and contents of KB subject field (Figure 4) shows the scheme
of translation of knowledge from scientific one to the
specialist’s mental model of knowledge, as a result of
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teaching. The scheme reports the main stages of knowledge
translation:

The first stage (11) displays perception and interpretation
of the content of professional activities, its projection on LD,
through the implementation of mental operations on the
information received and one’s own professional knowledge.
Thus, the result of the teacher’s mental activity is his own
visuality of teaching material M;,i=1 N, where N is the
number of teachers. Source of formation of this knowledge is
teacher’s own imaginative models, scientific knowledge of
the subject field (mainly in the form of text), normative
model of the future specialist’s knowledge in the form of
regulatory text documents (curricula, working programs,
textbooks, manuals).

The second stage (I2) is translation of the teachers’
knowledge from the imaginative model to the verbalized one,
which results in preparation of a work program, an entire
academic package for LD (text of learning and teaching aids,
texts of lectures, assignments for various forms of control and
so forth). The result of these transformations is the selection
and structuring of teaching material in the form of generation
of a set of LEs and their combining into learning blocks (LB),
or learning objects (LO) - for e-learning.
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Figure 4. Scheme of knowledge translation for ACS-T

The third stage (I3) is translation of subject knowledge into
KB of ACS-T by structuring of LEs and their combinations
on the basis of grouping in terms of the following classes:
objects, processes, significant actions of work methods. Thus,
for example, the following minimum set of object classes can
be determined for engineering specialty: apparatus, machine,
assembly, sensor, communication channel, information dis-
play device, controller, actuating mechanism, regulating unit.

The significant activities of this specialty include: designing,
technological, operational and organizational one. Thus, the
result of this knowledge translation is the structural model of
the subject field for each LD.

The fourth stage (14) is translation of knowledge of sub-
ject KB on the basis of interaction between ACS-T and all
the necessary KBs by means of specially developed algo-
rithms into the knowledge on individual teaching paths as



sequences of LEs. As a result of acquisition and assimila-

tion of this knowledge with a certain effectiveness each

future specialist forms his own mental model, which, in
turn, is a certain visuality of mental models of the teachers

While designing ACS-T structural and functional scheme
and implementation of its individual elements, it was de-
termined that the formation of parent matrix of relations
between LE and LD is carried out based on the survey of
experts.

It is known that the main procedures for evaluation of a
teacher-expert in his professional field form two classes.
Class A includes expert evaluation procedures which ensure
quality and effectiveness of the teaching process, such as
assessment of correspondence of teaching material of a dis-
cipline to the curriculum, teaching material novelty, corre-
spondence of practical studies to lectures and so on. The
other class (B) is comprised of expert evaluation procedures
related to the study of characteristics of the teaching process
itself. This class consists of two subclasses: routine (B1)
and special (B2) researches.

Judging from such classification, it can be determined
that expert procedures of Class A are of paramount im-
portance for ACS-T functioning. They include the following
assessment procedures:

a) determination of the ratio of membership of new infor-
mation in the subject field of the academic discipline;

b) determination of the ratio of agreement or disagreement of
new information with the main supports of the curriculum;

c) determination of the ratio of preference of alternative vari-
ants of new information with the purpose of including it
into the course of study;

d) determination of the relationship between available teach-
ing material and new information in LD hierarchical struc-
ture, i.e. determination of the relation of inclusion or strict
order;

e) determination of fuzzy binary relations between LE, LB
and LD at the level of interdisciplinary connections;

f) determination of fuzzy binary relations between the vectors
of integration degrees and the system of competences.

In fact, class A characterizes qualitative assessments. In
determining these procedures, the expert uses linguistic
criteria, and evaluation operations involve establishing rela-
tions between the objects of evaluation. Let us consider
contents of a formal model of expert evaluation for ACS-T.

The set of objects in this case is formed by the LE sets, the
vector of integration coefficients and the system of compe-
tences. Since the binary relations are assigned on finite pre-
defined sets, we will use the matrix representation method.
The limitations set is the amount of LDs under the curricu-
lum, the amount of LE being considered and the resource
parameters (time). The set of experts forms a group, which
in the general case consists of k of teachers with a set of
professional characteristics. As the basic method for estab-
lishing the relation on the set of objects, one of two ap-
proaches can be chosen. The first one is based on the statis-
tical processing of the opinions of the expert group. The
second one is based on pairwise comparisons, performed by
one expert.

To construct the membership function by the first meth-
od, each expert fills in a questionnaire, in which he express-

es his opinion as to the presence of I, (j =1_m) fuzzy set

property in u;, i=1n elements. If by b}"i we denote the
opinion of k-expert about the presence of |, fuzzy set prop-
erty in u; element, we will consider expert evaluations as

binary b, {01}, then, according to the results of a ques-

tionnaire, the degree of membership to the fuzzy set is de-
fined as follows:

)= Fbly i=1n
k=1,K

For example, determination of the ratio of membership of
new information of the subject field to the academic disci-
pline can be determined on the basis of such questionnaire
and processing of results of the interrogation of several
teachers. In the same way it is possible to determine the
correspondence of new information to the main supports of
the curriculum.

Let us define the membership functions of terms: UC is
“unimportantly corresponds”, PC is “partly corresponds”
and LC is “largely corresponds”, which are used for linguis-
tic assessment of “correspond” variable.

The following table (Table 1) shows the results of the ex-
pert survey processing: the quantity of votes cast for mem-
bership of the corresponding element of the universal set in
the fuzzy set is shown above the dashed line. Numbers below
the dashed line indicate the calculated degree of membership.
Graphs of membership functions are shown in Figure 5.

Table 1. The results of the expert survey processing

Term | [0,01) | [0.1,0.2) | [0.20.3) | [0.304) | [0.405) | [050.6) | [0.60.7) | [0.7,0.8) | [0.80.9) | [0.9,1]

UC e mpmn A I SR U I U U (U I (U I (U I
1 0.8 0.6 0 0 0 0 0 0 0

PC e f A o I SR SR 2 el (U I (U I (LR I
0 0.4 0.8 1 0.6 0.4 0 0 0 0

e S O A U U I CH B 2 SR SR 4l D2
0 0 0 0.2 0.4 0.6 0.6 0.8 1 1

Based on the processed data, the graphs for membership
functions of terms of “Correspond” linguistic variable are

constructed (Figure 5). Form of the graphs differs from
standard triangular membership functions.
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Figure 5. Graph of membership functions of the ,,Correspond* variable

In forming the membership function using the other meth-
od, the expert evaluates the advantages of one element over
another with respect to the fuzzy set property, for each pair
of elements of the universal set. Such pairwise comparisons
are presented by the matrix of the following form:

u, U, ... u,

Uy a, ... a,
A_Uz 8y 8yp ... Ay |y

Uplady Q5 ...

where a; is the level of preference of element u; over uj(i,j
=1.n), which is defined by the nine-point Saaty scale. The
matrix of pairwise comparisons is diagonal and antisymmet-
rical. Then we take membership degrees equal to the corre-
sponding coordinates of the eigenvector W = (wy, Ws, ...,
w,)" of A pairwise comparisons matrix: z(u;) = Wi, i = 1,n.

It makes sense to apply this method for the formation of
«degree of integration» linguistic variable, for which three
levels are didactically important: the occasional use of in-
terdisciplinary connections, the system of interdisciplinary
connections and the integrated course. The degree of inte-
gration of teaching material between two LDs is defined as
follows:

i=1 \_j
Sint = nb ’

where i=1,nbis LB number, j=1,ne, is LE number in i
block;

i(i neﬁj /nei'jJ
j=1

ne]? is amount of LEs, which have interdisciplinary connec-

tions;
ne; is total amount of LEs in the block;

nb is total amount of LBs.

However, it is possible to determine the corresponding
situation of teaching integrity according to the obtained
values only on the basis of expert opinions. Therefore, let us
form the membership function for «integrated course» term
of «integrated connection» fuzzy set on {0,0.1,0.2,...,1}

universal set. Based on the interrogation of the teachers-
experts, the following results of paired comparisons per
Saaty scale [5] are known:

- no advantage of 1 over 0.9;

- substantial advantage of 1 over 0.7;

- absolute advantage of 1 over 0.6;

- almost substantial advantage of 0.9 over 0.7 and others.

Pairwise comparisons obtained from the experts, are rep-
resented by the following matrix:

1 1/5 1/6 1/8 1/9]
5 1 1/4 1/4 1/5
A=| 6 4 1 1/3 1/3
8 4 3 1 1
9 5 3 1 1

Eigenvalues of the matrix of pairwise comparisons are
calculated in the Matlab system. So, A, =5.2691. The

calculated membership degrees are given in Table 2.

Table 2. Membership functions of “integrated course” fuzzy set

u, 0.6 0.7 0.8 0.9 1
Heint egrated course” (ui ) for subnormal fuzzy set 0.0563 0.1541 0.3263 0.6380 0.6779
Lintegrated coure- (U ) for normal fuzzy set 0.0831 0.2279 0.4813 0.9411 1




The fuzzy set turned out to be subnormal. To normalize it, it
is necessary to divide all the membership degrees by the
maximum value, i.e. by 0.6779. Please, note that the ap-
proach to expert evaluation and processing of collective
opinions is suggested, which is based on the features of the
training management task. Thus, the matrix of pairwise
comparisons which contains binary ordering relations is
used in the basis of the survey. Expert evaluation is a means
of obtaining information for ACS-T functioning.

Conclusions. The creation of conditions for high-quality
continuous education is connected with the development of
automated learning management systems, which are based
on the model of the adaptive approximation of the control
vector to the student’s intelligence vector. This multistage
discrete iterative process is implemented by means of intel-
ligent control and is impossible without specialized infor-
mation support unit for the ACS-T. Analysis and subse-
quent grouping major intellectual transformation which
provide basic phases of automated individual learning path
determine that information support unit for the ACS-T is
based on a combination of knowledge, data, statistics and
expert information and includes methods of their prepara-
tion and processing. The KB structure was determined; a
holistic system of structuring and obtaining knowledge to
support the functioning of ACS-T was developed. The basic
stages of broadcasting the knowledge for the system were
explored and represented.

The research of features of the expert evaluation tasks for
ACS-T was done; the requirements for the formation of the
methodology of expert analysis were formed. The main
elements of a general model of expert evaluation were con-
cretized. The advisability of forming FS based on the views
of the expert group on the basis of the matrix of pair com-
parisons was proved. The efficiency of given methods for
generating membership functions based on a survey of the
expert group using the Saaty scale was shown.

The scientific novelty of the research is to build an inte-
grated subsystem dataware, which unites disparate sources
of information, performs the functions of extraction, preser-
vation and transmission of information flows for ACS-T.
The practical significance is that the structure of specialized
information support was developed; its knowledge-based
component was highlighted; the methods for generating
membership functions for non-formalized criteria of adap-
tive teaching control were proposed.

The perspective direction for further development of au-
tomated adaptive learning systems is to improve procedures
of knowledge extraction using cloud services based on pro-
cessing surveys of the wide range of experts (teachers); it
allows increasing the objectivity and adequacy of the
formed knowledge for control systems.

Implementation of modern methods of knowledge engi-
neering creates a solid basis for implementing open systems
of the continuous and accessible education and improving
of automated intelligent control of individual learning pro-
cess for all.
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Biwnikina JLI1.
OuninoBaHHA MpeaMeTHOI reorpagiyHoi KOMIETeHTHOCTI YUHIB

Biwnikina Jloboe [lempisua, kanoudam nedazocivHux HayK, 0oyenm Kageopu eeocpagpii ma Kpae3Haecmaa
Tonmasceruil HayionanvHuil nedazoziunutl yHieepcumem imeri B.I. Koponenxa, m. I[lonmasa, Ykpaina

AHoTamisi. Y crarTi cXapaKTepu30BaHO MOHATTA ''TeorpadidHa KOMIIETEHTHICTh y4HIB" Ta "reorpadiyHa KOMIETEHIlsI YJHiB" SIK
TIPOBiHI KaTeropii KOMIETEeHTHICHOrO HaBYaHHS reorpadii, 03Ha4eHO Pi3HOBUAM reorpadiyHuX KOMIETeHIIH yaHiB. Y poOoTi Bimo-
Opa)KeHO OCHOBHI KpHTepii BU3HAUEHHS PiBHSA c(hOpMOBAHOCTI IpeaMeTHOI reorpadivyHoi KOMIIETEeHIIi YIHIB K MiATPYHTS OLHIO-

BaHHS IXHBOI reorpaiqHOi KOMIIETEHTHOCTI.

Knrouosi cnosa: xomnemenmuichuil nioxio, KOMREMEHMHICMb YUHIG, NpeOMemHi KoMnemenyii, pieHi cghopmosanocmi, KOHM-

poab, Kpumepii oyinio8anHs, NOKAZHUK KOMNEMEHMHOCI

VY cydacHOMY OCBITHBOMY NPOCTOpPI YKpaiHU BEIbMH aK-

TyaJIbHOIO € Tpo0JIeMaTHKa, CIPsIMOBaHa Ha MOJIEpHi3allito

3MICTy 1 CTPYKTYPH IIKLIBHOI reorpadivyHoi OcBiTH 3 ypa-

XYBaHHSAM HOBHX KOHIICITYaJbHHUX ITiBAITHH, IO 3aCHO-

BaHi Ha KoMIeTeHTHICHOMY miaxoni. Ha mouatky XXI cr.

MOHATTS "KOMITCTEHINS" ¥ "KOMIIETEHTHICTh" BUHIIUIN Ha

3araJbHO MUIAKTHYHUIA PIBEHb 1 BXKE SIK TEPMiHH OTpHUMa-

JIY ITUPOKE 3aCTOCYBAHHS Yy qumakTuili reorpadii. Lle Oymo

3YMOBJICHO MOTPEOOI0 PO3BUTKY CHCTEMHOTO MiJAXOAY IO

3MICTY Ta CTPYKTYpH reorpadiuHoi OCBiTH, IPOTrHO3YBaHHS
pe3yIbTaTUBHOI CKJIaJIOBOI HABYAHHS, 1110 BUMArae aJiekBa-

THHUX 3MiH Y CHUCTEMI OIiHIOBaHHs reorpadiuHoi Komme-

TEHTHOCTI Y4HiB.

OcraHHIM YacoM JI0 pO3pOOKH KOMIIETEHTHICHO CHpsi-
MOBAHOTO HaBYaHHS 3alydanucs HaykoBli . Jlymmuna,
I. imustss, B. Kpaercbkuii, O. Jlokmmaa, A. ITokack,
O. ITomertyn, B. Camoiinenko, I'. CeneBxko, O. Tomy3os, I'.
VYBaposa, O. Xnebocomnosa, A. Xyropcbkui, B. Snenko ta
in. [Ipore migxomu 10 po3yMiHHs reorpaiuHOl KOMITETEH-
THOCTI Y4HIB SIK KaTeropii JuIakTiku reorpadii mmpokoro
3arajy HayKOBI[IB, METOJMCTIB Ta BUUTEIIB JOBOJI HEOJ-
Ho3HauHi. Came 1ie 3yMOBIIIOE HarajibHy noTpedy y moja-
JIBIIMX JIOCJIDKEHHSX, OB’ SI3aHUX 3 PO3B’SI3aHHIM MPO-
0JeMHM MacoBOTO 3alpPOBAKECHHS KOMIIETEHTHICHOI'O Ha-
BuaHHs reorpagii B cydacHii mkoii. 30Kpema, BelbMHU
aKTyaJIbHOI0 HayKOBO-TIPHKJIAJHOIO 33Ja4el0 € YJOCKOHa-
JICHHSI TEOPETUYHHUX OCHOB 1 pO3poOKa MPHUKIATHUX Pi-
LIIeHb IIOJI0 BIPOBA/DKEHHS OLIHIOBAHHS SIKOCTI Teorpadi-
YHOI MPEJMETHOI KOMIIETEHTHOCTI YYHIB SIK CUCTEMHU BU-
SIBJICHHSI 3BOPOTHOTO 3B 53Ky Yy IIPOLECi HaBUaHHS reorpa-
¢ii. Take OLIHIOBaHHS Ma€ BIAMOBIIATA Cy4aCHUM BUKIIHU-
KaM CYCHIJILCTBA JIO SIKOCTI 1 pIBHSI OCBITHBOI ITiATOTOBKU
BHUITYCKHHUKIB 3araIbHOOCBITHIX HABYAIHHUX 3aKIaIiB [5].

[lepm HiK aHAMi3yBaTH HAYKOBO-METOIMYHI 3acajil
OLIIHIOBAHHS TPEIMETHOI TreorpadiqyHoi KOMIETEHTHOCTI
Y4HIB, BApTO 3BEPHYTHCS 0 HOHSITIHHO-TEPMIHOIOTIIHOTO
amapary KOMIIETEHTICTHOrO HaB4aHHS. KommereHTHicHa
reorpadiyHa OCBiTa 30pIEHTOBAHA HA OTPUMAHHS YYHSIMH
CYKYITHOCTI reorpadiyHuX 3HaHb, YMiHb i HABUYOK, CIIe-
udigHOro reorpaivHOro MUCICHHS Ta YCTAHOBOK YUHIB,
c(hopMOBaHHX Ha TIEBHOMY PiBHI Ha MOIPYHTI 3Ai0HOCTEH
Ta )KUTTEBOTO JIOCBIAY IIKOJISPIB, IO HEOOXITHI TS IXHBOI
ONTUMAJBHOI AISLTBHOCTI y MOBKIILTL ¥ IepenOaydeHHs Hac-
JIKIB Takol misutbHOCTI [4].

Jlo CyTHICHHX XapaKTepHCTHK IpeIMETHOI Treorpadid-
HOi KOMITETEHTHOCTI y9IHiB HAJISKATh!

1) Mipa ONTHEMANBEHOCTI BUKOPUCTAHHSA 31i0HOCTEH, TOOTO
3MOTH TUTITHO 3MiHCHIOBATH HABUYAJIBHY AISUIGHICTD 3Ti-
JIHO 3 YCTAaHOBJIICHUMHU BUMOTaMU;

2) cTyniHb BOJIOAIHHS TeorpadiuHiMy 3HAHHAMHM, YMiHHS-
MH Ta HaBHYKaMHU, HEOOXIJHUMMU )i 3 HCHEHHS caMo-
CTIMHOI Mi3HABAILHOI JiSUTBHOCTI;

3) cTymiHb pPO3BMHEHOCTI CHIBIpami 3 iHIIUMU YYHAMH Y
HaBYAJIBHOMY IPOLIECi;

4) Mipa CHHEpriuHOTrO MOETHAHHS reorpadiyHUX 3HaHb 1
BMiHb, 37i0HOCTEH 1 YCTAHOBOK, HEOOXITHUX ISl BUKO-
HaHHs HaBYAJILHO-TTI3HABAJIBHOI JISTIBHOCTI B OCBITHBO-
MY CepEIIOBHIIIL;

5) piBeHb chopMOBaHOCTI JOCBiY TBOPYOI AISUTBHOCTI Ta
HOro 3acTocyBaHHS y Ipolleci BUKOHAHHS 3aBJaHb I'eo-
rpadivHoro cipsimyBanHs [3].

O1iHIOBaHHS PIBHS NpEIMETHOi reorpadiqHoi Komrie-
TEHTHOCT] Y4YHIB MIiCTUTh TaKi (pyHKIiOHaNbHI KOMIIOHEH-
TH, SIK BU3HAYCHHS MipH:

— TOTOBHOCTI JI0 BIIaCHE TPOSIBY KOMIIETEHTHOCTI (MOTHBA-
I[IHUI KOMIIOHEHT);

— BOJIOJIIHHS 3HAHHSIMU 3MICTY KOMIIETEHTHOCTI (KOTHITH-
BHHI KOMITOHEHT);

— JIOCBily MPOSIBY KOMIIETEHTHOCT] Y Pi3HOMaHITHHX CTaH-
JAPTHUX 1 HECTAaHIAPTHUX CHUTYalisiX ([isUIbHICHUIA
KOMIIOHEHT);

— CTaBJIGHHs JI0 3MICTy KOMIIETEHTHOCTI i 00’€kTa il 3a-
cTocyBaHHs (I[IHHICHO—3MICTOBHI KOMITOHEHT);

— eMOLIIHHO-BOJIILOBOI PEryisilii Npolecy i pe3yibTaTy
MPOSIBY KOMIIETEHTHOCTI (€MOLIIHO-BOJIbOBUH KOMIIO-
HeHT) [4].

Bapro 3a3HaunTy, 1110 KOMIOETEHTHICHUN MiIXiA A0 Ha-
BYaHHs reorpadii MmaKpecioe MisubHICHUN CKIaJHUK pe-
3yIbTATIB OCBITH Ta IXHIO NPAKTUYHY 3HAYYIIICTh Y IIPO-
1eci HaOyTTS MIKOJISAPaMK JTOCBIly BUKOHAHHS MPAKTUYHO-
30pIEHTOBaHUX 3aBiaHb. Came TOMy HpakTH4HAa poOOTa
y4HIB siK (hopMa MPOBE/ICHHs] HaBYaHHs reorpadii € HeoO-
X1THMM 32c000M Mi3HAHHS 1 IEBHUM eTanoM (opMyBaHHs
reorpadiyHOro MHUCIICHHS MIKOJSIPIB. 3 OIJIsIy Ha Take, 3a
iepapxiuHy O3HaKy MEBHOTO PiBHS MPEIMETHOI reorpadiy-
HOI KOMIIETEHTHOCTI TPaBUTh BU3HAYCHUI piBEHb reorpa-
(hiuHOT HABUEHOCT] YUHIB, OCKUTBKH CaMe BiH XapaKTepH3ye
KOHKpETHHH "m1a0ens" OBONOAIHHS YIHAMH eMITipHIHAMEI
H TEOpeTMYHWMH 3HAHHIMU, BMIHHSAMH W HABUIKAMH Ta
JIOCBiIOM omepyBaHHs HUMH. [Ipu IboMy BH3HAYAIOTH Taki
piBHI reorpadidHOi HABYEHOCT] YUHIB, SIK:

1) cIpOMOXKHICTH pO3Mi3HABAHHS, KOJIU Y4HI MOXYTH PO3-

mi3HaBaTH TeorpadiyHi TOHATTS, TEPMIiHH, Ha3BH,

00’ €KTH, TIPOLIECH Ta SBUIIA;

CIIPOMOXHICTh 3aITaM’ sITOBYBaHHS (MEXaHIYHOTO 3aCBO-

€HHS), KOJH YYHI MOXYTh BIATBOPIOBATH 3aCBOEHY T€0-

rpadiuny iH(popMariito i ocHOBHI AediHimii Ta 3aBUaTH
03HaKH TeorpadivHUX 00’ €KTIB, SBHIII i IPOIIECIB;
3/IaTHICTH IO PO3YMIHHS ¥ BiITBOPIOBAHHS, KOJNW Y4HI,

OIrepyroun reorpadiyHIMA TTOHATTSIMH, TEPMiHAMH, Ha-

3BaMH Ta CHMBOJBHMMH MO3HAYECHHSMH, B 3MO31 BiAT-

BOPIOBAaTH OCHOBHI reorpayiyHi NpHYMHHO-HACIIIKOBI

3B’SI3KH, 3aKOHOMIPHOCT] ¥ B3a€MO3B’SI3KM MIX TOHAT-

TSIMH Ta TEpMiHaMH (3 BUSIBJICHHAM CYTi, TIOSCHEHHSM,
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JIOBEICHHSIM, YMOBHBOJIAMH, OLIIHIOBAHHSM TOIIIO);

4) HasBHICTb €JIEMEHTAPHUX BMIHb i HABHYOK, KOJIH y4HI
BMIIOTh 3aCTOCOBYBATH 3aBUEHI aJITOPUTMHU JISUTBHOCTI
I Yac BUPIIIYBaHHS CTaHIAPTHUX reorpadidHux 3a-
BIAHb 1 BOJOMIIFOTH BIiJIOBITHUMH €JICMCHTAPHUMHU
BMIHHSMH /i HABHYKaMU;

3/IaTHICTH JI0 TEpEHECEHHs! 3HaHb 1 BMiHb, KOJW Y4HI
MOXYTh CaMOCTIHHO BHOY/IOBYBaTH HU3KY MipKyBaHb i
JIOBE/IcHb (BHKOHYBAaTH HECTAHIAPTHI 3aBIAHHS, IS
BHUPIIIyBaHHS SIKUX CAMOCTIHHO PO3POOJISAIOTH ajarOpHT-
MH), BCTAHOBIIOBATH TreorpadiuyHi MPUYUHHO-HACIIN-
KOBI 3B’SI3KH Ta KOPUCTYBATHCS [DKEpENaMH pi3HOMaHi-
THOI reorpadivHoi iHpopMallii, MPOIYKTUBHO 3aCTOCO-
BYIOUH 3HAHHS 1 BMiHHS;

HasIBHICTH JIOCBIiJy 3/I00yBaHHS 1 3aCTOCYBaHHS 3HAHb 1
BMiHb, KOJW Y4YHI MalOTh i BHKOPHUCTOBYIOTH JIOCBIJl
3m00yBaTH TeorpadiuHi 3HAHHSA, OMAHOBYBATH IICBHI
crocoOu /i, CaMOCTiHHO OI[IHIOBATH 1 OOTPYHTOBYBAaTH
CYTHiCTh TeorpadiuyHuX 00'€KTIB, TPOIICCIB 1 SBUII, BHU-
OyIoByBaTH OCOOHMCTY TO3HUINIO IIOJO0 HHX, a TaKOXK
aHayi3yBaTH reorpadidi mpooIeMu W 3HAXOIMUTH LIS
XM IXHBOTO PO3B’s3anHs [3].

®dopMmyeThCsi KOMIIETEHTHICTh Ha OCHOBI 3YMOBIICHHX
OCBITHIMHM TOTpe0aMu KOMIIETEHIIH. 3a CBOEIO CYTTIO
KOMIIETEHIli — I BUKJIMKH, 3yMOBJICHI OCBITHIMH IOTpeE-
0aMM CYCIIUIBCTBA, IO KOHKPETH3YIOThCA Y AEPHKABHUX
CTaHAapTaXx 1 HaBYaJbHUX mporpamax. Jlo pi3HOBHIIB
KOMIICTCHIIIM HAJIeKaTh KITFOYOBI, MUKIPEIMETHI (3arajib-
HO Mpe/IMETHI) Ta npeameTHi (ramysesi) [2, ¢. 134].

KimrouoBi xommereHIii y4HiB IPYHTYIOTbCS, HO-TIEpILE,
Ha KOHIIENTYaJIbHUX 3acajiaX MKUIbHOI reorpadiyHol ocBi-
TH; T0-/Ipyre, Ha OCHOBHUX BHJAX JISJIBHOCTI Y4HIB, HEOO-
XiqHUX ~ mis  (QOopMyBaHHS ~ IXHBOrO  reorpagivyHo-
OpIEHTOBAHOTO CBITOIIISLY, OBOJIOAIHHS COLIAJIBHUM JIOC-
BiZIOM 1 HAOYTTS BMiHb, HABUUOK T4 YCTAHOBOK IPAKTHYHOI
JUSUTBHOCTI B Cy4acHOMY CyCHiIbCTBI. Taki KommeTeHil
MOALISIIOTECS Ha HaBYAIbHO-II3HABAIIBHI, 3/10pOB’s130epe-
JKYBaJIbHI, 3araJIbHOKYJIbTYPHI, KOMYHIKaTHBHI, COLlIAJIbHO-
TpymoBi Ta indopmartiiiui [1].

MiKnpeaMeTHI KOMIIETeHIIiT nepeadayatoTb BOJOIHHS
crocobaMy YHiBepCaJbHUX HABUAIBHUX il 1 MOXKYTh 3a-
CTOCOBYBATHCS TIPH HAaBYaHHI PI3HUM IIKUTBHUM TIPEAMe-
TaM. BOHHM BIATOBINAIOTH 3JATHOCTI MIKOJISPIB IO CAMOPO-
3BUTKY i CAaMOBJIOCKOHAJICHHS 3a CBIZOMOIO 3aCBOEHHS
COLIaJIBHOTO JIOCBIYy, ONAHyBaHHsS HOBUX 3HAHb 1 BMiHb,
ornepyBaHHs iH(OpMaIli€ro it opieHTali B cBiTi mpodeciii
[3]. Kpim Toro, mo MiKIpeaMeTHUX reorpadidaux KoMIe-
TEHIIH MOIIFHO BiJHECTH IHTETPOBaHI, SIKi (HOPMYIOTBCS
HA YPOKax 3 Pi3HUX MIKUIBPHUX MPEAMETIB, a caMe: MPUPOI-
HUY0-MAaTEeMaTH4Hi, KpaiHO3HaB4i, KapTorpadidni, Kpae-
3HABYl TOIIO.

®opMyBaHHS TPEAMETHOI reorpadivyHoi KOMIIETEHTHO-
cTi y4HiB 3a0e31meuye OnaHyBaHHS HUMH MPEIMETHUX Ieo-
rpagiyHIX KOMIICTEHIIii, SKi € [EeBHUMH HOPMaMH, IO
CBiUaTh, MPU iIXHHOMY OCSTHEHHI, PO MOXITUBICTE IIpa-
BWJIGHOTO BHPIIICHHS IIKOJSApaMH OYIb-sIKOTO 3aBIAaHHS
HAa OCHOBI 3aCTOCYBaHHS pe3yJbTaTiB 300yToi Teorpadid-
HOi ocBiTH. OTKe, TpeaAMEeTHI TeorpadiuHi KOMITETEHII]
MAIOTh 32 3MICTOBY OCHOBY €MITipHYHi I TEOPETUYHI Teor-
padiuni 3HaHHS, AKi TOBUHHI OyTH cpOopMOBaHO B yUHIB, a
3a omepamniiiHy — BMiHHS, HABHYKH, MPUHAOMHI HABYAIHEHO-
ITi3HABANBHOI MISUTRHOCTI H JIOCBiJ iXHBOTO 3aCTOCYBAaHHS,
CHpsIMOBaHI Ha BHPILIEHHS TEOPETHYHMX 1 MPAKTHIHUX
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3aBnaHk 3 reorpadii [2, c. 202].

Jlo pi3HOBHIIB mpeaMeTHHX reorpadidHiX KOMITETEH-
il HaseXxaTh: reorpadivHi 3HaHHS, reorpadidai BMiHHS 1
HaBHWYKH, Teorpadiune OadeHHs CBIiTY, eMOLIHHO-IIIHHICHE
CTaBIICHHS JI0 JJOBKIULIA i1 JIFONCHKOI sITBHOCTI B HHOMY Ta
JIOCBIJ] TBOPUOI AisUTLHOCTI Y4HiB 3 reorpadii. Taki komrie-
TeHUi] MaloTh (pOpMyBaTHCS B YUHIB 1 KOHKPETHU3YBaTUCS
Oe3mocepeIHRO MPY OpTraHi3allii Ta peaizallii HaBYaIEHOTO
nporiecy 3 reorpadii [3]. [IpenmerHi reorpadiuni komire-
TEHIIii TOIINBHO MOMITUTH Ha I’ ATk TPYII K IIe OKa3aHO y
Tabmumi 1.

3HaHHS, MO0 (OPMYIOTHCS B YUHIB Ha ypoKax reorpadii
TIOAIJIAIOTHCS. HA eMIIPHYHI Ta TeopeTHdHi. J[o pi3HOBHIIB
eMIIIPUYHIX 3HaHb HalleXaTh reorpadidni QakTH, reorpa-
(biuHa HOMEHKNIATypy W reorpadivHi ysBieHHs (IuB. TaO-
JULO 2).

Taki 3HaHHS BiAITPaIOTh PONb MiAIPYHTS, Ha IKOMY Oy-
JIYEThCSI CHCTEMa BI/IMOBITHUX TEOPETHYHUX TeorpadiaHuX
3HaHb, BIZOYBAETHCS aHAJI3 1 CHCTEMAaTH3yBaHHS Ieorpa-
(iuHMX (akTiB, IXHE y3araJibHIOBaHHS i (HOpMyBaHHS ysIB-
JIeHb II0J0 TPOCTOPOBO PO3MILIEHHX TreorpadivyHux
00’exTiB BMBYaHHS. Jl0 CKIaJy TeopeTHUHHX reorpadiy-
HUX 3HaHb BXOJTh reorpadiuHi MOHATTS, NPUYHUHHO-
HACIIZIKOBI 3B'13KH, TreorpadivHi 3aKOHOMIPHOCTI, TIOTE3U
i Teopii, 5Kl 3aKagaTh GpyHAAMEHT reorpadivyHoi OCBITH
B ILIKOJTI.

Jo nmpyroi miarpynu mpeaMeTHHX reorpadiqyHuX KOM-
MIETEeHIIi#1 HaJleXaTh reorpadiyHi BMiHHS I HABUYKHU Y4YHIB.
3azHaunMo, 1o (GopMyBaHHA reorpadiuHUX 3HaHb Y4HIB
Oe3nocepe]HBO MOeHaHE 3 (OPMYBAHHSAM 1 PO3BUTKOM
ixHiX yMiHb. ['eorpagiyni BMiHHS — 11€ 3J]aTHOCTI JI0 BUKO-
HaHHSI MEBHUX JIiii, siki HAOyTi yYHSMH Ha OCHOBI 3HaHb 1
MONEPEAHBOr0 JA0CBiTYy, 2 HABUYKU — CAMOPYIIHI 31aTHOCTI
JI0 BUKOHAHHS MEBHUX [Iii, SIKI peanizyloThCsi YYHAMHU 0e3
O0OMIpKOBYBaHHSI aJITOPUTMY TAKOTO BUKOHaHHs [2]. 3 Me-
TOK KOHKPETH3YBaHHSI LIMX KOMIETCHIH JOLLIGHO BUII-
JIUTH TPY TUIH TAKUX YMIiHb 1 HABUYOK, a CaMe: 1HTEJIeKTY-
anpHi  (Mi3HABaNbHI), HABUAJNbHI Ta  MpPEAMETHO-
reorpadiyHi.

[Hmni reorpadiuHi KoMmImeTeHil — reorpadiune 6aueHHs
CBITY, EMOLIIHHO-IIHHICHE CTABJICHHS YYHIB 10 JOBKLLIA 1
JIFOJICHKOT JTISUTBHOCTI Y HbOMY Ta JIOCBiJ] TBOPYOI HisUIbHO-
CTi y4HiB 3 reorpadii — TAKOXK € BU3HAYAILHUMH TPEIMET-
HUMH KOMIIETEHIIISIMK caMe reorpadidHoi OCBITH (JUB.
Tabnuigo 1).

IIpemmerHa reorpadidHa KOMIIETEHTHICTD YUHIB BH3HA-
Y4a€eThCA PiBHEM CPOPMOBAHOCTI iXHIX MPEIMETHIX KOMIIe-
TeHnii. OTxe, 3151 OLIHIOBAHHS MPEIMETHUX KOMIIETeH-
i y4HIB MOTPiOHO BU3HAYMTH iXHIH 3MICT BiAIOBLAHO 10O
YUHHOI HaBYAJIBHOI MPOTpaMH Ta pPO3pOOUTH KpHTepii Ta-
KOTO OI[iHIOBaHHS. BiACyTHICTP KOHKpeTH3alii 3MicTy
MPEIMETHHX KOMIIETSHIIi He MO3BOJISE 3a0e3MeunTH, T0-
mepIre, COpsIMyBaHHS IENArorivHOl MiSUTBHOCTI BUHTEINIB
reorpadii Ha JOCSTHEHHS KOHKPETHOTO Harlepes BH3HaUe-
HOTO pe3yJbTary; Mo-Apyre, He YMOXIIHBIIIOE HACKPI3HUN
KOHTPOITb PiBHS CPOPMOBAHOCTI MTPEAMETHOI reorpadiaroi
KOMITETCHTHOCTI YYHIB Ha BCiX eramax HaB4aHHs. OOrpyH-
TyBaHHS Ta BU3HAYCHHS 3MiCTy MPEAMETHHX Teorpadiaamx
KOMIICTEHIII}l YUHIB, SIK TiIPyHTS IPOTHO3YBAHHS PE3yib-
TaTMBHOI CKJI4aJ0BOI HABYaHHS, 3a0C3MEYMTh aJCKBATHI
3MiHH y CHCTEMI OLIIHIOBAaHHS HAaBYAIHHUX IOCSTHEHB Y4-
HiB.



Tadmuus 1. ['pynu npeameTHUX reorpadidHiX KOMICTEHIIH YIHIB

BMminus
i HABUYKH

Teorpagiune
0aveHHs CBIiTY

I'eorpagiuni
3HAHHSA

EmouiiiHo-miHHicHI cTaB/IeHHS
10 JOBKIJLIIA ¥ JIIOACHKOI
HisVIBHOCTI B HbOMY

JlocBin TBOpUOI AissILHOCTI Y-
HiB 3 reorpadii

1) iHTeNeKTyaIbHi;
2) HaBYAITBHI;

3) npeameTHo-
reorpagiuHi

1) 3maTHICTH 10 HAYKOBO
3YMOBJICHOTO Bi10OpaKy-
BaHHS JIOBKIJLIS,

2) pO3yMIiHHS TIPHPOTHHX,
neMorpadiqHuX Ta coriaib-
HO-CKOHOMIYHUX 00’ €KTIB 1
TIPOIIECIB;

3) 31aTHICTH MUCIIHTH ITPOC-
TOPOBO ¥ KOMILJIEKCHO

1) emmipHi;
2) TeopeTH4Hi

1) mepexoHaHHS ¥ MOTJIAAN;

2) yCTaHOBKH;

3) mpaBuiIa OBEAIHKY y TOBKLI-
I

4) cBITOITISI IIKOJISAPIB

3/IATHICTh YYHIB JI0:

1) BuKOpHcTaHHS BXKe chopMoBa-
HUX 3HaHb 1 BMiHb 3 MTOITYKOBOIO
METOI0;

2) caMOCTifHOr0 KOMOIHYBaHHS i
MIePETBOPEHHSI B)KE BIIOMHX IIpH-
HOMIB Mi3HABAIBHOI JisSJIBHOCTI;
3) CTBOpEHHS IPUHIIMIIOBO HOBUX
crroco0iB po3B’si3aHHs reorpadid-
HHX IpobiieM

Ta6mams 2. PisHOBH M reorpadiyHUX 3HAHb 1 BMiHb

I'eorpagiuni 3HaHHSA

Teo

pacdiuHi BMiHHS il HABUYKH

emMIipuy4Hi TeopeTHYHi

IHTeJIeKTYyAJIbHI

HaBYaJIbHI

npeaMeTHo-reorpadgivsi

1) reorpadiuni ¢axry; | 1) reorpadivHi TOHSTTS;

2) reorpadiuna 2) reorpadiuHi NPUYUH- |2) aHAT3yBaTH;

1) po3mi3HaBar;

1) mparroBaTH 3 TEKCTOM
1 LTFOCTpamisMH Tapyd-

3) 3icTaBisTH Ta NOPIBHIOBA-

HOMEHKJIaTypa; HO-HACJIiJIKOBI 3B'SI3KH;
3) reorpadiuni 3) reorpadiyHi 3aKOHO- |TH;
YSIBIICHHS MIpHOCTI;

4) rimore3u i Teopil

4) BcTaHOBIIOBaTH reorpadid-
HI IPHIAHHO-HACITI TKOBI

3B’ SI3KH,

5) naBaTH KOMIUIEKCHI Xapak-
TEPHUCTUKH 00'€KTaM BUBYAH-
HSI,
6) cucremMaTu3yBarH, y3araib-
HIOBATH Ta POOUTH BUCHOBKH

HUKa,

HHI TOIIYK;
4) npariroBatu 3

JISIBHICTE TOLIO

2) KOHCIIEKTYBaTH IIIKi-
JIBHY JIEKIIiI0; 3) 31ific-
HIoBaTH Gibmiorpadiu-

KOMIT FoTEpOM; 5) Tia-
HyBaTH CBOIO HaBYAJIbHY

1) npuxitaaHi;

2) rpa¢iyHO-3HAKOBOTO
MOJICITIOBAHHS;

3) xaprorpadiui;

4) reoindopmariitai

TOILIO

EdexruBHOrOo OIiHIOBaHHS piBHS C()OPMOBAHOCTI MpeMe-

THHUX reorpadiyHUX KOMIIETEHIH YYHIB BUMarae po3poo-

KA KPHTEpIiB TAKOrO OI[IHIOBAHHSI, HI0 Mae 3a0e3neduTH

Horo 6araTo(hakTopHIiCTh i 00’ €KTUBHICT.

CkJIaHICTh TIOCTAaBJICHOI 3a/aul MOJSrae y TOMYy, LIO
3a]yIsl OL[IHIOBaHHS PiBHS C(OPMOBAHOCTI MpeIMETHHX
KOMIIETEHIII}, 10 HAJIeXaTh [0 PI3HUX TPYIl, MOTPIOHO
3aCTOCOBYBATH Pi3HI KpHUTeEpii. 30Kpema, POBITHIUMH KpPH-
TEepisIMU OIIHIOBaHHS reorpadiyHuX 3HaHb € iX MOBHOTA,
rUOWHA, THYYKIiCTh, MIIHICTh Ta CHCTeMHICTh. [loBHOTa
3HaHb YYHS BH3HAYA€THCS X BIJIIOBIJHICTIO 00CSATY, LIO
BU3HAUYEHUH HaBYAJIHHOIO MpOrpamoro. [ nmnbvHa 3HaHb —
CTYIIEHEM PO3YMIiHHS YIHIB iICHYFOUHX 3B’S3KIB y CTPYKTY-
Pl 3HaHEBOI KOMITETEHIIT (B3a€MOIIOB’SI3aHOCTI PI3HOBHIIIB
eMITIPUYHHX 1 TEOPETUYHUX 3HaHb) . [ HYUKICTh - YMIHHIM
y4HSI 3aCTOCOBYBaTH HaOyTi 3HAHHS y CTaHAAPTHUX 1 He-
CTAaHOAPTHUX CHUTYalisX, 3HAXOIWTH BapiaTHBHI CIIOCOOM
BHUKOPHUCTAaHHA 3HaHb. CHCTEMHICTh 3HAHB TIOJISTAE B YCBi-
JOMJIEHHS CTPYKTYPH 3HaHb, iX i€papxii i TMOCIiTOBHOCTI,
TOOTO CIIPOMOXKHOCTI YIHIB 3aCTOCOBYBATH OHI 3HAHHS SIK
0a30Bi [y1s1 pOpMYBaHHsI iHIIMX. MIHICTh 3HAHb BU3HAYA-
€THCS TPUBAIICTIO 1X 30epe)KEHHS y I1aM ’SITi, CIIPOMOXKHIC-
TIO iX BIATBOPEHHS B HEOOXITHUX CUTYAIlisIX.

[Ipu ormiafoBaHHI piBHSA C(HOPMOBAHOCTI TPEAMETHHX
KOMIIETEHIII ! YUHIB APYroi rpynu — reorpadiuHux yMiHb i
HAaBUYOK 32 OCHOBHI KpHUTEpii MPaBUTh CIPOMOXKHICT Y4-
HiB:

1) BigTBOpIOBaTH TeorpadiuHi BMIHHS Y BiIOMIH CHTYaIli
Ta BHKOHYBAaTH iX 3a 3pa3koM (penpOIyKTHBHHHN pi-
BEHB);

2) 3acTocoByBaTU reorpadiudi BMiHHS Y 3MiHEHHX aHAJIO-
TiYHUX 1/a00 HOBHX yMOBaX 3a/Jisl BUKOHAHHS 3aBJIaHb,
IO CNPsIMOBaHI Ha 3/100yTTS HOBHX 3HaHb 1 CIIOCOOIB
i (MpOAYKTUBHUI PIBEHB);

3) 3acrocoByBatu reorpadiuHi BMiHHS 32 YMOB BUHUKHEH-
HSl CylepeyHocTel y 3aJaHii mpobyieMHii cutyaunii (pe-
AIIBHIN YK 3MOJIeNTbOBAaHII1) (POOIEMHNIT PIBEHB);

4) 3actocoByBaTH reorpadiuHi BMiHHS y npoOiieMHii cu-
Tyallii, sika € MPUXOBAHOIO, 1 SIKY CJIiJ| BUSBUTH 13 3a3Ha-
YEeHHSIM 1/a00 3alpONOHYBaHHAM LUISXIB 11 BUPILICHHS
(TBOpUMIi piBEHB).

['eorpadiune GaueHHs CBITY HAJIEXKHUTh JIO TPETHOI TPY-
MM TpeIMETHUX reorpadidHuX KOMIETEHINH, K 3aBOayda-
I0Th 3/IaTHICTh YYHIB JI0 ICTOPUYHO 3yMOBJICHOTO I[LTiCHO-
rO BiZIOOpa)KeHHS Ta CYCIIbHO-€KOHOMIYHHX TPOLECIB B
HbOMY 1 IPYHTY€EThCSI, IEPEAYCIM, HA 3HAHHSX MPO HPHUPO-
Iy 3emuli, Tl HACENeHHsI, CBITOBY €KOHOMIKY Ta iXHIO B3ae-
moito [4]. ®opMyBaHHS Ii€i KOMIIETEHIIiI YUHIB 3yMOBITE-
HO B3a€EMOJIEI0 IXHBOTO I1HIMBIAYaJIbHOTO CHPHHAHSATTS
JIOBKULIS Ta CY4aCHOTO HAYKOBO-TeorpadiuyHoro iHTerpo-
BAaHOTO BiOOpaKEHHS CBITY, 3 SKAM BOHH 3HAHOMIIATHCS
Ha ypokax. To0To, y mpoiieci HaBuaHHs reorpadii Mae BiJi-
OyBaTHCsl TIOCTYNOBUH Tepexix Bix moOyToBoro OavyeHHS
CBITY 10 TeorpadiuHoro, a BYNTENs TOBUHEH CIPSIMOBYBa-
TH CBOI 3YCHJIIS HAa OPTaHi3aIlil0 HABYAIBHO-TI3HABAIEHOL
JSUTBHOCTI yYHIB, CIIPSIMOBAHOI Ha 3a0€3MEYEeHHS TaKOrO
nepexoay. Kputepii omiHtoBaHHs piBHS CHOPMOBAHOCTI
i€l KoMIeTeHmii MalOTh HOCHTH 1HIMBIiTyalli30BaHUHN Xa-
pakTep, a KOHTPONIOBATHCS IHTETPOBAHO i3 3HAHEBOIO
KOMIIETEHIIICIO.

AHaNorivHI{ MiAXix mependadae OLiHIOBaHHS H Tpen-
METHHX TeorpadiqHuX KOMIICTEHII YYHIB, IO HAIEKATh
JI0 YeTBEPTOI TPYNHM — EMOI[IHHO-IIIHHICHI CTaBIIEHHS IO
JIOBKIJUTS Ta JIFOACHKOI MisSTBHOCTI Y HhOMY. L1 KommeTeH-
IIis1 BTUTIOETHCS Y TIEPEKOHAHHSX, TOTIIIIaX, HOpMax MoBe-
JIHKM Ta cBITOMIANI y4HiB. OCHOBHUM KPHTEPiEM BH3HA-
YyeHHsI i1 c)OPMOBAHOCTI € PiBEHb 3[ATHOCTI Y4HS OLIHIO-
BaTH reorpadidai 00’€KTH, TPOIECH Ta SBUINA 3 TOYKH



30py TOTO, HACKITGKH BOHHM I[iKaBi i 3HAUyIIi. 3ATHICTH

JI0 OLIHIOBAJIBHUX CYIKEHb 1 YMOBHBO/IB Ma€ BHpIIIAJIbHE

3HaYeHHS 11 JOpMYBaHHS IEpPEKOHAHb, IOTJISIB 1 eTHY-

HUX HOPM ITOBE/IiHKH YUHiB.

OuiHroBaHHS PiBHS CPOPMOBAHOCTI JOCBi Ty TBOPYOI Ii-
STIBHOCTI Y4HIB (II'siTa Tpyna HpEeIMETHHX KOMIIETEHIIH
y4HIB) Ma€ IPYHTYBaTHCSl Ha BH3HAY€Hi 3[aTHOCTI Y4HIB
J0:

1) BUKOpHCTaHHS, TIPH BUKOHAHHI TeorpadiyHuX HaBYAIb-
HUX 3aBJIaHb 3 TTOLUTYKOBOIO METOIO;

2) BUIUIEHHS HOBUX pUC a0o 3MiH Yy BiIOMHX reorpadid-
HUX 00’€KTax BUBYEHHS 1 30Cepe/PKEHHs Ha BU3HAYCHHI
CYTHOCTiI TakuX puc a00 3MiH (TOOTO OayeHHs HOBOI
npo0OJieMH y 3HalioMii cuTyarii);

3) camocTiiHOro KOMOiIHyBaHHS 1 TIEPETBOPEHHS YXKe Bi-
JIOMHX CIIOCOOIB JISUTBHOCTI 32Ul BUKOHAHHS HOBHX
3aBJIaHb;

4) CTBOpEHHSI NPHHIMIIOBO HOBHX CITIOCOOIB PO3B’SI3aHHS
HaBYAIBHUX reorpadiyHux mpoodiem.

Hacamkinenp BapTo 3a3HauuTH, 110 OOIPYHTYBAHHS Ta
BU3HAYEHHS 3MICTy IpeIMETHNX reorpadiuHix KOMIIETEeH-
il y4HiB 103BONUTH €(heKTUBHO (OpPMYBATH iXHIO reor-
padiuyHy KOMITCTCHTHICTh. BU3HAYCHHS YiTKUX KPHUTEPIIB
OLIIHIOBaHHS PiBHS C()OPMOBAHOCTI MPEIMETHUX KOMIIETE-
HIIIH yYHIB, SIK IOKa3HUKA iXHBOI reorpadiqHoi KOMIETeH-
THOCTI, 3a0€3MEeYnTh 3alpOBaPKEHHS] KOMIICTEHTHICHOTO
MiIX0My 10 HaBYaHHS reorpadii Ha TepeHax YKpaiHH i, 5K
HACJIIJIOK, BXOJDKCHHS B €BPOICHCHKUI OCBITHIN MPOCTI.
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Vishnikina L.P. The evaluation of subject geographic competency of pupils

The following notions “geographic competency of pupils” and “geographic cognizance of pupils” have been characterized in the
article like the major categories of competency building approach in teaching geography, as well as the varieties of geographic cog-
nizance of pupils have been determined. The article highlights the main criteria of appraising the level of development of subject
geographic competency of pupils as the basis for the evaluation of their geographic competency.

Keywords: competency building approach, competency of pupils, subject cognizance, level of development, control, criteria of
appraising, competency index

Bumnukuna JLII. OuennBanue npeaMeTHoil reorpaguyeckoil KOMIETEHTHOCTH Y4ALIUXCS
AHHoTanus. B crarbe oxapakrepu3oBaHbl IOHATHA «Teorpadguueckas KOMIIETCHTHOCT YYaluXcs» U «reorpaduyueckas KOMIeTe H-
LS yYalUXCs» KaK OCHOBHbBIE KAaTErOpUM KOMIIETEHTHOCTHOIO 00ydeHMs reorpaduu, onpeaeseHbl pa3HOBHIHOCTH reorpadude-
CKHX KOMIIETEHIMH ydanuxcs. B pabore 0ToOpa)keHbl OCHOBHBIC KPUTEPUH ONpPEICICHHs YPOBHs CHOPMUPOBAHHOCTH MPEIMETHOM
reorpa4ecKoil KOMIICTEHIIMN Y4aIXCsl KAK OCHOBA OLICHUBAHMS UX reorpadM4ecKoil KOMIIETEHTHOCTH.

Knrouesvie cnosa: komnemeHmHoCmHbLi NOOX00, KOMREMEHMHOCMb YUAWUXCA, NPEOMEMHble KOMNEMEHYUY, YPOBHU CHOPMUP O-
8AHHOCTU, KOHMPOIIb, KPUMEPUY OYEeHUBAHUA, NOKA3AMeNb KOMNEMEHMHOCTU



Miopiena LE.
YaockoHaTIeHHA MIATOTOBKHU CTYAEHTIB arpapiiB B MOMeHT BUBYEHHSI MaTeMaTHYHNX
JUCHUILTIH i3 32CTOCYBAaHHSAM KOMII I0TEPHHUX TeXHOJIOTIH

Hibpisna Eminis Isaniena kanouoam nedazo2iyHux Hayx

cmapwiutl guknaoay kagedpu suugoi mamemamuxu in. M.I1. Kpasuyka
Hayionanvuuii ynieepcumem biopecypcie i npupoodokopucmysanns Yxpainu, m. Kuis, Yxpaina

Awnoramisi. [IpoananizoBaHo TeOpeTHYHY 1 IPaKTHYHY YaCTHHY MaTeMaTHYHOI MiJrOTOBKH MaiOyTHIX (axiBmiB arpapiiB. Buokpem-
JIEHO OCHOBHI (pyHKII{ 3acTOCYBaHHSI KOMI IOTEPHUX TEXHOJIOTIH Y OCBITi: OpraHi3allis Mi3HaBaJbHOI JisUIEHOCTI METOJOM BHYTPIIII-
HBOT'O 1 30BHIIIHBOTO MOZETIOBAHHS; CTBOPEHHSI HOBHX METOIVK HAaBYAJIBHOT'O IIPOLECY; BIIPOBAIKEHHS CHCTEMH OCBITHIX AiH, a
TaKOXK CBOEYAaCHA iX KOPEKIis 1 KOHTPOJb, MOJIETIOBAHHS CIUIBHOI JiSUTPHOCTI CTYIEHTa 1 BHKIAJada. 3aCTOCYBAaHHS CHCTEM
KOMII'IOTEpHHX TE€XHOJIOT1H B MOMEHT BHBYEHHSI MaTeMaTHYHUX IVUCIUILIIH MiABUIINTH MaTeMaTHUHy OCBIYEHICTH CTYICHTIB arpo-

TEXHOJIOTYHOTro cripsmyBanHs y BH3.

Knrouosi cnosa: xomn iomepui mexnonozii, Mamemamuira nio2omosKka

Jlo akTyanbHUX MHTAHb HAYKOBO-TEXHIYHOTO i COIIaIbHO-
€KOHOMIYHOI'O PO3BHTKY CYYaCHOTO CYCHIJILCTBA BiJTHO-
CATBCS MPOOJIEMU PO3BHUTKY, BJIOCKOHAJICHHS 1 MOBHY pea-
JIi3aliio B TOBCSAK/AEHHY NMPAaKTHKY HOBITHIX iH(opMalriii-
Ho-koMyHiKamiiHux TtexHomorid (IKT), BuKopHcTaHHs
SIKMX JTO3BOJISIE 3HAYHO 30UTBIIMTH ¢EKTUBHICTH KOMIT FO-
TEPHHUX MPOIIECIB: CUCTEMATH3allil, 30MpaHHs], OMPaIFOBAH-
Hsl, aHaNi3y, 30epiraHHs, y3araibHEHHs, TOIIYKY, Iepeaa-
BaHHS 1 OJAHHS PI3HOMAHITHUX JaHUX 1 Bimomoctel. Cu-
CTEMaTU30BaHYy CYKYITHICTh JOKYMEHTOBaHHMX JaHHX 1 Bi-
JIOMOCTEH, MpU3HAUEHY NJIs1 33JI0BOJICHHS KOMII FOTEPHHUX
noTped CroKMBaya, HA3UBAIOTH iH(opMauiiiHuM pecyp-
coM. Bin mockoHanocti 3aco6iB 1 METO/IIB, BUKOPUCTAHHS i
OIPaIfOBaHHSI KOMIT I0TEPHHX TEXHOJOTIH B MOBHIN Mipi
3aIeKNTh e(EKTUBHICTh (DYHKIIIOHYBAHHSI OCBITH, €KOHO-
MIKH, HAYKH, OXOPOHH 3/I0pPOB’Sl 1 IHILIMX COLIAJIbHUX 1 BU-
POOHUYUX T ICHCTEM.

OCOoOJIMBICTIO TPAaKTyBaHHSI 3MICTY HOBITHIX KOMIIIO-
TEPHHUX PECYPCIB € Te, 1110 BiH SBJISIE MOABIKHY CTPYKTYPY:
3 OJHOr0 OOKYy, IIe € pecypc €BOJIOLi TEeXHIKH 1 HayKH,
3HAYMMICTB SIKOTO 3POCTA€ 3 NPHIIBHILICHHSIM HAYKOBO-
TEXHIYHOTO MPOTPECY, a 3 IHILOr0 — € SKICHOI XapaKTepH-
CTHKOIO €BOMIOLIT cycmisibeTa. JIpyruit actekt po3yMiHHs
KOMII IOTEPHOT'O Pecypcy cTaB (yHAAMEHTOM CTaHOBJICHHS
HOBITHBOI KOHIIEIiT iHQOpPMAIIIiHOTO CYCHiIbCTRA.

Ha nymky Kowmicii €spormeiicbkoro Coto3y indopma-
LiiHE CYCITIIBCTBO — 1€ CYCIUILCTBO, B SIKOMY JIisUIbHICTD
JO/1eit 3A1HCHIOETHCSl HA OCHOBI BUKOPUCTAHHSI TIOCIYT, IO
HAJIAIOThCS 32 JIONIOMOTOK) KOMIT FOTEPHHUX TEXHOJIOTIH 1
TEXHOJIOTIH 3B’s3Ky. 3 Touk: 30py (imocodii, iHpopma-
HiffHe CYCIILTHCTBO II€ COIIOJIOTiYHA KOHIICTIIis, 10 BUOK-
PEMITIOE TOJIOBHUM YHHHUKOM €BOIIOII] CYCHIIBCTBA BU-
pOOHHIITBO Ta peaii3allii HAYKOBO-TEXHIUYHMX W IHIINX
KOMII I0TepHUX pecypciB. [louaTku maHoi KOHIENIIii HaXo-
JAThCS B TIOJIOXKEHHSAX TEOPETHIHHX JOKTPHH ITOCTiHIYCT-
pianizmy, IO BiA3HAYAIOTH TOJIOBHY POJIb 3HAHHS B PO3BU-
TKY COLIiyMY 1 BUOKPEMIIIOIOTH 301IbIICHUI pyX Bill BUPO-
OHMITBA TOBapiB 1O BHPOOHHWITBA B cdepi MOCIyr Ta
KOMII IOTEPHUX PECYpCiB.

BuznauHoro 3HaueHHS HaOyBae mpobieMaThka TOCTik-
HOI BiITOBITHOCTI KyJTBTYPHOTO i OCBITHBOTO PiBHS 1HIUBI-
Jla IIBUJIKIH €BOJFOIIT TEXHIKHM i HAYKH, €BOJIOII Y comia-
JIBHO-CKOHOMIYHHUX BigHOcHHaX. lle TsarHe 3a co0Ooro Bif-
TIOBiTHY 3MiHY CHCTEMH OCBITH, SIKa TIOBMHHA 3a0e3Iedy-
BaTH BUIIC BKa3aHy BiAIMOBITHICTH METOIOM Oe3IepepBHO-
TO OHOBJICHHS Ta MOIOBHEHHS 3HAHb, YIOCKOHAIICHHS Me-
TOJIIB HABYAHHS, PO3BUTKY i BUXOBAHHA MOIOi. Bim piBHSA

CHCTEMH BHUINOI OCBITH, TAKOX H MaTEeMATHYHOI, TIEB-HOO
MIpOIO 3aJISKHUTh KYJIBTYPHHUH 1 3araJIbHOOCBITHIN pi-BEHb
COIliyMy, CTaH HOro €KOHOMIYHOI €BOJIFOLIIT 1 TOOPOOYTY.

Buria MaTeMaTHKa 1 MaTeMaTHKA B TEMEPIITHIX yMOBaX
BiIIrpalOTh BU3HAYHY POJb y HaBYaHHI MalOyTHiX (axis-
B y rasy3i MaTeMaTHKH, iHpOpMaIiifHIX Ta KOMIT IoTep-
HHUX TEXHOJIOTIH, yHpaBiiHHS, iHQOPMATHKH, €KOHOMIKH,
BHUPOOHHIITBA, TEXHIKH, CTLCHKOI'0 T'OCIIOAPCTBA HE Tillb-
KA CTOCOBHO (pOpMyBaHHS NEBHOTO PiBHS MaTeMaTHYHOI
OCBIUEHOCTI, IHTENEKTYaJbHOI EBOMIONIi, TaK 1 MION0 CTa-
HOBJICHHSI HAYKOBOT'O CBITOIJISNY, OBOJNIOJIHHS 1HCTPYyMEH-
TaMH MaTEMaTHYHOIO MOJICIIOBAHHS, PO3YMIHHS OCHOB
MPAKTHYHOI CIIPSIMOBAHOCTI MaTEMAaTHYHKX JUCITUILTIH.

B 11e#i yac piBeHb TaKoi IiJATOTOBKH MITr' O TO3BOJIUTH
CTy/ICHTaM Y HACTYITHOMY CTBOPIOBATH TaKOX BIPOBAKY-
BaTH HOBITHI TEXHOJIOTI, TEOPETHYHA OCHOBA SIKMX MOIJIA
OyTH, He pO3pPOOIICHOIO ITiJT YaC HABYAHHSL.

B ocraHHii yac BUMOI'M JO MaTEMaTUYHOI OCBIYEHOCTI
(haxiBLiB 3 BHIIIOI OCBITOIO BUIILE 3a3HAYCHUX KaTeropin
CYTTEBO 3MIHHJIMCSL: Y TIEBHIH Mipi 3MEHIIMIACH POJIb OKpe-
MHUX CEKTOpIB KJIACUYHOI BHILOI MAaTEeMAaTHUKH 1 301JIbIIN-
Jach 3HAYYIIICTh 30BCIM IHIIMX MAaTEeMATUYHHX JHCIHII-
JiH, 30KpeMa: Teopii WMOBIPHOCTEH, YMCEIbHHX METOIB,
MAaTeMAaTHYHOTO MOJEIIOBAHHS EKOHOMIUHHX, METOiB
onTHUMI3alil, IUCKPETHOI MaTeMaTHKH, MAaTEMATHYHOI CTa-
TUCTHKH, TeOpii MPUIHATTS pillieHb, BAPOOHUYHMX 1 COIlia-
npHUX TporeciB Ta iH. [TosBa HoBiTHIX IKT, ix mBuaky
€BOJIIOLII0 i PO3TOBCIO/DKEHHS MIPU3BENN O OCMHUCIICHHS
BUPIILIEHHS] HOBUX MPOOJIeM BUILOI OCBITH, 30KpeMa, iH(pO-
pMatm3amii 1 KOMITFOTepu3amii OCBITHBOTO IIPOLIECY,
KOMIT TOTEPHOI TPaMOTHOCTI Ta iH(OopMamiitHOI ocBideHOC-
Ti Ta KynbTypH. [HcTpymMenTn indopmatuku ta IKT mpo-
HHUKAIOTh Y OCHOBH MaTeMaTHKH, MAIOTh BIUIMB Ha CTHJIb,
3MICT 1 iIHCTpYMEHTH MaTeMaTHIHOI poOoTH, 30aradyroTs il
Ta TOMNOBHIOTH cepu T BHOpOBADKEHHS. 3iHCHIOBATH
3MiHH OCBITH HE € MOXJIMBHM 0e3 aKkTHBHOI peajizamii y
OCBITHIH TIpoIlec HOBITHIX TEXHOJIOTIH HABYAaHHS, iHTEpaK-
TUBHUX IHCTPYMEHTIB BHKJIAJaHHS TEBHUX AWCIWILIIH i3
3aCTOCYBaHHSM HOBUX 1H()OPMAILIHHUX Ta TEXHOIOTIYHUX
IHCTpYMEHTIB. B 3B’3Ky 3 TakuM IUTHHOM pedeii po3poOKa
HayKOBO-METOJJMYHHX 3aca]] BUKOPHCTAHHS 1 POCKTYBaH-
Hs HOBHX IKT y OCBITI CTYIEHTIB SIK METOIY BHpIIICHHS
3aBJIaHb, BU3HAUCHHUX Y NPOTPAMHUX JOKyMEHTaX 3MiHH
OCBITHBOI Tally3i, € aKTyaJhbHAM IHTaHHAM TEOpii i MeTo-
JIOJIOTii BUIIIOI OCBITH.

Po3arysin cucreMu npodiieM, OB’ s3aHKX 13 BIPOBaIKEH-
HsM cydacHux IKT y ocBiTHIN nporiec y BUIIii i cepenHin



IIKOJTi, TOYATOK 3aKnaaeHo B podorax K. Makmina, P. Bi-
nesMmca, O. Ky3nenosa, A. €pmosa, M. Xannaka, FO. Pam-
cpkoro, B. MonaxoBa Ta iHIWMX JociimHUKIB. [IpoGiema-
THUII TMOJINIICHHAS ¢(PEKTUBHOCTI OCBITH 3 peai3alli€ro BKa-
3aHMX BWINE TEXHOJOTIH MPUCBATWIH  JIOCHTIIKCHHS
A. JleanboB, B. becnanbko, O. ['okyns, H. Mop3e, A. Bep-
nanb, B. Knouko, FO. T'opomiko, B. Jlatucekuii, FO. Matu-
6unp, A. Amepos, C. Pakos, B. [Tanamapuyk, B. Pynenko,
LIO. Tpuyc, C. CemMepikoB Ta iHIII JOCIiTHAKH.

BusHaueHHs 3BIaHb MaTEMaTHYHOI OCBITH, PO3pPOOKa
METOJMYHUX 1 TCOPETHYHHX CKJIAJIOBUX HABUAHHS MaTeMa-
TUKHM B HUHUIIHIX yMOBax BHpaxkeHHI B mparpix JI. Hiuy-
roecekoi, . €BmokumoBoi, M. Bypmu, O. Komsrina,
T. Kpunosoi, JI. Kyapsisuesa, B. Tuxomuposa, J[>x. Mana-
11, I. Muxanina, M. Irnarenka, B. Ckareupkoro, 3. Cren-
kanb, O. Ckadu, M. lkins, B. Isens Tta in. [IpoGmemu
BIPOBADKCHHS 1 CTBOPSHHS METOIUYHUX CHCTEM OCBITH
MIPUPOAHAYO-MATEMATUYHHUX TUCHIUILTIH, 1HQOPMATUKU Y
BUIIMX 1 3arajJbHOOCBITHIX HABYAJILHUX 3aKiagax JIOCIi-
mxyBanu O. Jlotiok, T. boponenko, O. Konomok, A. Iu-
mkano, B. Ceprienko, JL Yepnux, O. CriBaKOBChKHH,
O. ®omuna, B. Illasansosa, B. Kinouko 1a iH.

[Tpobnemu Bukopucranns IKT, 30kpema iHCTpyMEHTIB
KOMH’}OTepHO.I. MaTeéMaTuKu, y BI/IB‘-ICHHi MaTEeMAaTHUKU B BU-
IIiH 1 cepe/iHii KoM aHai3yBanuch y podorax A. Pako-
Ba, O. Xwunsiosa, 1O. Jlotioka, O. Mopakou4a, B. JIps-
koHoBa, M. 'ooans, 1. M. 3abapu, T. 3aitueroi, T. Yen-
pacoBoi, I'. [{ubko, A. IlenpkoBa Ta iH. IluTaHHsA BU3Ha-
YEeHHs OCHOB BH3HA4YeHHs IiH(OpMAIiiHOI KyIbTypH Ta
Micus i1 B HaBuanHi BuBYasnu B. Bunorpamos, JI. Buna-
puk,I'. Bopo6iioB, B. Koran, B. MinitapsoB, A. I'mHkyn,
B. Po3in, E. Cementok, B. Cyxina, JI. CkBop1oB Ta iHIIIi.

Mertor0 CTarTi € JOCHIHKEHHS Ta aHAl3 MOKJIMBOCTEH
€BOJIOIi HABYAHHSI CTYACHTIB arpapiiB I 4ac HaBYaHHs
MaTeMaTHYHUX JUCLMILTIH.

AHaji3 HUHIIIHBOI NMPAaKTHKA W Teopii MaTeMaTHYHOI
MiATOTOBKM MaHOyTHIX (haxiBLIB arpapiiB CBiJUHUTH, IO
XapaKTepHUM JUIsl HUHIIIHBOTO Yacy € , 3 OJHOTO OOKY,
€BOJIIOIliSI MAaTEMAaTUYHOI HAYKU TAaKOXK I KOMIT I0TepH3a-
11is1, 3MiHA BHUIIOI OCBITH 1 CTBOPEHHS JePKaBHHUX CTaHIIap-
TiB, a 3 1HIIIOrO - 3MEHIIIEHHS KUIBKOCTI TOAIMH Ha ayIUTOp-
HE OCBOEHHS NUCLUIUIIH Ta BUHECEHHSA OUIBIIOI YaCTHHHA
Marepiaiy Ha CaMOCTiliHE OIPAaIIOBAHHSL.

3Bakarouu Ha Te, m0 y BH3 Ykpainu HakommdeHo Be-
JIUKUA JTOCBIJ 1 MaTepiasl 100 BUBYCHHS MaTeMaTHYHUX
JTUCIUILTIH, Iif09i METOINYHI iIHCTPYMEHTH OCBITH HE Bia-
MTOBIJAFOTH TIEBHOIO MipOIO HOBITHIH OCBITHIHM TapaiurMi,
monokeHHsM JlokTpuHH eBomonii ocBiTH Ykpaian B XXI
CTOJNITTi, OCHOBHUM BHMOTaM BOJIOHCHKOTO MpOIecy, IIo-
no Bukopuctanus IKT mist iHTeHCH(iKalil HABYAILHOTO
TIPOIIECY, EBOJIOIii TBOPYOTO MHUCIIEHHS CTYICHTIB, CHCTe-
MaTH3yBaHHS HABMYOK Ta BMIHb MpPAaIiOBaTH B iH(pOpMa-
iHO-KOMYHIKAIiIHHUX Ta TPOOJIEMHO-OPi€EHTOBaHUX Ce-
penopumiax. CaMe TOMy peallbHHM € JAeTrpajaris sKOCTi
npodeciifiHOl MAroTOBKH 1 BHUIOI MaTEeMaTHYHOI OCBITH
ManOyTHIX (axiBIliB, a TOMY € BiMyTHOIO HarajbHa ITOT-
peba B CTBOpEHi i TEOpPETUIHOMY OOTPYHTYBaHHI KOHIICTI-
[iff HOBITHIX METOAMYHUX IHCTPYMEHTIB BHBUYAHHS MaTe-
MaTUYHUX IUCLMIUIIH, Kl CTaHOBIATHCA Ha 3acamax IKT
Ta CyJ4acHHX IIeIaroriYHAX TEXHOJOTIH, TaKOX EKCIIepH-
MEHTaJIbHIH nepeBipIy iXHBOI €PEKTUBHOCTI TIPH peaizarii
y ocBiTHi# nporiec BH3.

[ToTpeOytoTh 3MiHM METOAWYHI IHCTPYMEHTH BHBYAHHSI
MaTEeMaTHYHUX JAHUCIUILTIH, SKi BiTHOCATHCS 10O BHOIPKOBOI
1 HOPMaTHBHOI YaCTHH Cy4acHHX OCBITHIX CTaHZAPTIB BU-
11101 MaTeMaTHYHOI OCBITH 1 BIJIHOCATBCS /10 MPAKTUYHOI 1
npodeciiiHol MATOTOBKM 1 MPH BHUBYEHHI SKHX 3aCTOCY-
Banus IKT € HeoOXigHUM.

JIiis okpanieHHs eeKTUBHOI poOOTH cucTeMH Tpode-
CiifHOrO HaBYaHHS i/l YaC BUBYEHHS MAaTEeMaTHYHHX JIHC-
IUIUTIH iCHYIOTh IIMPOKI MOXJIUBOCTI. CIiBBIJHOIIEHHS
TpaauIiiHUX GOpM, OCBITHIX METOAIB i HOBUX IHCTPyMEH-
TiB Mae OyTH YpiBHOBa)XEHMM. 3 OIHOrO OOKY, HOBITHI
METOJM OCBITH, B SIKNX OCHOBHMMH € aKTHBHI ()OpMH ca-
MOCTIHOI OCBITH, BUTICHSIOTH 1JTFOCTPATHBHO-TIOSCHIO-
BaJIbHI 1 JICMOHCTpAITiiHI METOIU Ta 1HIII TPaJMIIHI Me-
TOJM, CIIPSIMOBaHHI Ha CUCTEMHE CIIPUHHSATTSI HOBOI iH(O-
pmarii. 3 iHImoro OOKy, ¥je mporiec peamizaiii MmpuKIa-
HUX TPOTPaMHUX 3acO0IB JUIA MIATPUMKH TPATULIHHIX
METO/[iB HaBYAHHSI.

JlocniTHUKY 3ayBaKylOTh, 110 Ba)KJIUBY POJIb BiJirpa-
to1h IKT y dyHmamenranizanii 3HaHb, pi3HOOIYHOMY 1 3Mi-
CTOBHOMY BHBYCHHI BiJIIIOBIIHOI MPEMETHOI raiy3i, (op-
MYBaHHI yMiHb Ta 3HaHb, MOTPIOHUX I (QyHIaMEHTAIb-
HOTO IOSICHEHHSI BiJIOBIJHMX B3a€MO3B’SI3KIB aHaIi30Ba-
HHUX SIBMIIT 1 TIPOIICCIB, Mi3HAHHI, 3aKOHIB JificHOCTI [1; 2].

3acrocyBanns cydacHux IKT y naByaHHI 3a0e3meuye
peanizallito TphOX OCHOBHHMX (DYHKIIII: peasi3alito cucre-
MU HaBUYQJIbHHX JIiH, TX KOHTPOJIIIO 1 KOPEKIIii,; OpraHizaliiio
Mi3HABAJBHOI MisUTBHOCTI IUIAXOM 30BHIIIHBOIO (HAOYHO-
ro) 1 BHYTPIIIHBOTO (PO3yMOBOIO) MOJEJIOBAHHS; CTBO-
PEHHS HOBHX ()OPM HaBYAJIBHOTO NPOLECY, MOJETIOBAHHT
CNUIBHOI JSUTBHOCTI TUITY «BHKJIAAY — CTYICHT», «KOM-
I0TEP — CTYICHT», «KOMIT'FOTEp — TpYyNa CTYICHTIBY,
«BHUKJIaJja4 — KOMII FOTEp — IPYNa CTyACHTIB».

BianosizHo 10 0CcBiTHRO-TIpO(ECiiHOI POrpamMu MmiAro-
TOBKM (paxiBIiB HanpsMy «lHkeHepHa MexaHiKa» Iepell-
0aueHO BHMBYEHHS HACTYMHHUX AUCLMIUTIH MaTeMaTHYHOTO
mukiry Komm’rorepHe MopenmtoBaHHS,: «OCHOBU BHIIIOL
MaTeMaTHKW», ««Martematnka», «OCHOBH 1H)KEHEPHOTO
po3paxyHKy 3 BUKopucTaHHAM [IEOM».

CrpyKkTypa MiArOTOBKH MaiOyTHHOrO (haxiBIsl arpapiis
B Tally3i MaTeMaTUYHUX JMCIMIUTIH 32 KPEIUTHO-MOYIIb-
HOI CTPYKTYpH Ma€ BUDISAI: mepiia ¢aza — MmiJroroBka 3
elleMeHTaMy TPOQOpiEHTAIli y TPOIecl BIPOBaIKESHHS
JEpXKABHOIO CTaHIAPTY OCBITH, LIO BKIIOYa€ BHBYCHHI
Kypcy «MaremaTrkay; npyra (aza — OCHOBHA i JTOTOBKA 3
podopi€HTAITi€0, M0 BKIIOYa€ BUBYEHHA Kypcy « OCHOBU
BUILIOI MaTEeMaTUKW»; TPeTs (asa - creliaibHa MmiaroToBKa
3a mpodineM cremianizaii, o BKIIOYA€ BUBUECHHS KYpPCiB
«OcHoBr imkeHepHHX po3paxyHkiB Ha I[IEOM» Ta
«KomI’ roTepHEe MOICITIOBAHHSD.

Peanizamist Kypcy miaroroBku (haxiBisl 32 BU3HAUCHOIO
CTPYKTYpOIO po3movnHaeThca Ha | Kypei (Ha OcHOBI 3ara-
JLHOI OCBITH) 3 BUBYEHHSM JUCIMITIIHA «MaTeMaTHKay.
3a3HavueHHsIM TOTO, III0 BHBYCHHS KypCY 3HIMCHIOETHCA 13
3acrocyBanasiM IKT, momineHO, Ha Hamly DyMKY, Ha3BaTH
fioro «MaTtemaTHKa ¥ iHpOPMAITHI TEXHOIOTIi».

IIporpama mucrurmoiiad po3paxoBaHa Ha 21 roawH Ta
BHUBYA€ETbCA y NBOX ceMecTtpax [ kypcy. IIpomnonyerbes
TIPOBEICHHS J1a00OpPaTOPHUX 3aHATH i3 3aCTOCYBaHHIM CHC-
Temu komr totepHoi matematrkn (CKM MathCad), mo €
VHIBEpCaJbHHM MAaTeMaTUYHUM MAaKeTOM, NPH3HAYCHUM
JUISl BUKOHAHHS HAYKOBHIX 1 IHDKEHEPHHUX PO3paxyHKiB. Ma-
TeMaTH4HEe 3a0e3MEeUYEHHs TAKEeTy J03BOJISIE PO3B’SI3aHHA



0araTthox 3amad B 00CS31 TEXHIYHOT'O BY3Y. 3HAMOMCTBO 3
LM TTAKETOM BiZI0OYBA€THCS 3 HAMIPOCTIIINX pedeld - apu-
(bMeTHYHMX OOYHMCIICHB I Yac BUBUEHHS Kypcy «IHDOp-
MaTrKka». MeToro NpoBeeHHs J1abopaTOpHUX poOIT € Ha-
BYHTH CTY/ICHTIB JIETKO 1 MIBUAKO 3 BuKoprcTaHHIM CKM
MathCad BupinryBaTH HaWOpocTilli MaTeMaTH4HI 3ajadi.
[licns BUKOHAHHSA JaOOPATOPHUX POOIT, MepeadaYCHIX
KypCOM, CTYJCHTH OTPUMAIOTh YSIBJICHHS PO MOXKJIMBOCTI
CKM MathCad i cipoMOkHi IPUCTYNaTH JO APYroro era-
ITy MiJIrOTOBKH.

Jpyruii eran — roJoBHUHA €Tar y MiArOTOBII MaiOyT-
HBOTO arpapis. Ha nmpoMy eTarmi peani3yroThCs 3aBIaHHS Ta
MeTa Jlep)kaBHOTO CTaHAAPTY OCBITH. MU BHPILITyEMO TIPO-
Oremu Oe3nepepBHOrO Mepexoay Ha HOBHH SKICHUH piBEHb
METOIONIONTYHIMH TIOHATTSIMU Ta OBOJIOAIHHS (inocodch-
KUMH Teopii MaremaTtuku, 3 BukopucranHsMm IKT, 3HaunO
3MIHMBIIN METOAW (OPMYBaHHS il 3MICTYy, ITOB’S3aBIIN BHUB-
YeHHsI MATEMATHKH 3 BUBYCHHSM Kypcy «IHpopMaTrka.

Pe3ynbpTaTé H0CHIDKEHb B ONTHMI3AIlil METOTUKH 1 3Mi-
CTY BHUKJIa[JaHHS JJAHOTO KYpCY JI03BOJIMJIM BUILIUTH TOJIO-
BHI MPHUHIMINA BU3HAYEHHS OCHOB Kypcy «OCHOBH BHIIOI
MaTEeMaTHKH 13 3aCTOCYBAHHSIM KOMIT FOTEPHUX TEXHOJIO-
iy 3MICT MOLUIGHO BH3HAYATH BIAMOBIAHO 10 MOTPEO
IHIUBIA 1 CYCITIBCTBA, @ TAKOXK Ha MiJACTaBi MOOYyHIOBH
Mozeni MaiOyTHBOI (haxoBOI MiSUTBHOCTI, 3aCTOCYBaHHS
MaTeMaTHYHUX IHCTPYMEHTIB B MOMEHT pO3B’s3YBaHHs
TUIIOBHX 3aJiad 3a JIONOMOIOK KOMIT FOTepa, Cy4acHHX
KOMIT FOTEPHUX TEXHOJOTIH TaKOXX MAaKEeTIB MPUKIATHHUX
IpOrpaM 3arajbHOrO MPH3HAYEHHS; CITiBBIIHOIICHHS MK
HOPMATUBHOIO YaCTHHOIO KypCy, fKa MICTUTh (hyHHaMEH-
TaJIbHI HAYKOBO-TEOPETUYHI aCMEKTH, Ta BUOIPKOBOIO, IO
OXOILIIOE Cy4acHI METOAM Ta 3aCOOM KOMIT FOTEPHUX TeX-
HOJIOTI#, MOBMHHO CIIPUSTH TOLTUOJICHHIO 3aCTOCYBaHHS
TEOPETHYHUX 3HAHb 1 MPAKTUYHNX HABHYOK; 3MICT AUCLH-
IUTIHY JIONUTBHO OyAyBaTH Ha HaOYTHX Ha MOINEPETHHOMY
eTani OCHOBHHMX MDKIUCIMIUTIHAPHUX 3HAHHSX, OCOOJIMBO
il Yac BUBYCHHS 1H(OPMATHKH, 10 CTBOPIOIOTH LILTICHE
YABIICHHS IIPO IPOLIECH HABKOJIHUIIHBOTO CBITY.

[porpama xypcy «OCHOBH BHIIIOT MATEMATHKH 13 3aCTO-
CYBaHHSM KOMI IOTEPHHX TEXHOJIOTIH» pO3paxoBaHa Ha
216 romuu ta BuBHaethes B I, IV cemecrpax. Ilin uac
BUBYEHHSI i€l JUCIMILTIHU KypC J1Ja0OpaTOpHHUX POOIT 3HA-
YHOIO MIPOK0 YCKJIaJJHEHHUH 1 MICTUTh J1abopaTopHi podoTH
OCHOBHHUX 3aJ1a4 JIHIWHOT ainreOpy, MaTeMaTHYHOTO aHATi-
3y (DyHKIIiH OZHI€T 1 IEKUTBKOX 3MiHHHUX.

Amnaniz 3acrocyBannss CKM Mathcad mig yac mpose-
JICHHS JISKIIH y mporieci BUBYeHHs nucuuiuiian «OCHOBH
BUIIOI MAaTEMaTHUKW» [a€ 3MOTY 3POOHTH BHCHOBOK,IIO
Bukopuctanaa [KT Ha nekmisx 3MeHIIye dac Ha BHKIA-
JaHHS MaTepialy, O3BOJNISIE O3HAHOMHUTH CTYICHTIB HE
TUIBKH 3 TEOpEeMaMH, a ¥ 3arajioM 3pOOHTH TPOIEC BU-
BYEHHS MAaTEMAaTHKH OLIBII HACHYEHHUM, A€ MOXKIUBICTDH
JEMOHCTPYBATH OLIBII HAOYHO Pi3HI MATEMaTH4IHI 00’ €KTH
(popmymm, rpadikm), HamaBaTH TOJATKOBI BIJOMOCTI 3
TEMH 3aHATTS, 30UTHPIIUTH TOYHICTH MOOYIOB 1 IOKa3aTh
MOJIIABOCTI 3MiHU (DYHKIIH, GOpMYIL.

Ha nactymHOMY erami miATOTOBKH AOMIIBFHO 00’ €HATH
KOMIUIEKC JEp)KaBHUX BHMOT 3 HOPMATHBHHUX IHMCLUILTIH
3arajgbHO-TIPOQeciiiHoi MATOTOBKM Ta BHOIPKOBHX JUIS
TEXHIYHUX CIEMIATIBHOCTEN.

[lix gac mpoBeeHHS MPAKTUIHUX 3aHATH 3 Kypcey «Oc-
HOBHU iHKeHepHHX po3paxyHKiB Ha [IEOM» Ta «Kom-
I’IOTepHEe MOJEIIOBAHHSD) HE3aMiHHY JONOMOTY MOXKYTh
nHagatt CKM MathCad uepe3 HasiBHICTB y Hilf MOXKJIMBOC-

Te CTBOPEHHS 1 pO3B’s3YBaHHA 3aJa4 MaTeMaTHYHOI'O
MOJIETIOBaHHS, IIJ0 OCHOBHUM B MOMEHT BUBUCHHS BHIIE
3a3Hauenoro kypcy. MathCad — e BucokoehekTuBHMIA
3aci0 IS BUPIMICHHS BETMKOTO CHEKTPa OOYMCITIOBATEHUX
3aBlIaHb i MOJICITIOBAHHS CKJIaTHUX TpolieciB. Takox, BiH
MPOCTHH y 3aCTOCYBaHHI, TOMY IIO BHUKOHAHHS BEIHKOI
KUTBKOCTI OTIepalliil 3MHCHIOETECS Y 3BUYAHHOMY Cepeio-
BUILI ISl KOPHUCTYBada, IO MOTpeOye JIMIle 3HaHb, SKi
BIIMOBIAIOTH MEBHiH qucimmtini '3, ¢. 15].

3HalOMCTBO 3 CHCTEMOIO IMPOIOHYEMO PO3IOYATH I
yac BUBYECHHS Kypcy «IHpopmaTrka» abo (axyabTaTHBHO-
TO Kypcy. 3aBAsKH [IbOMY CTYAEHTH 3MOXYTh CaAMOCTiHHO
o0MpaTH CHUCTeMY, 3a JIONIOMOTI'O0 SIKOI OyIyTh pO3B’s3y-
BaTH MaTEMaTWYHi, IHKCHEPHI Ta 3aJ1a4i MaTeMaTUYHOTO
MOJIEITIOBaHHSL.

Tperiit eran miArOTOBKM CTaBUTH 3aBAAHHS MOTIHOJICH-
Hs yMiHb 1 3HaHb Y TpodecioHaNBLHO OpIEHTOBaHIM Tamy3i 3
ypaxyBaHHSAM CIICIiaTizallii B TOJaTKOBii ramysi mpode-
CII{HOI TiSUTBHOCTI 1 pO3IIKMPEHHS TPOQIILHOI MiITOTOBKH B
cepi IKT.

Oco0IUBICTIO MPONOHOBAHOT METOTUKY HABUAHHS MaTe-
MaTHKH Yy By3ax 3 BukopuctanusM IKT: moOymoBa enuHOl
CTpyKTypH iH(OpMAaIiiHOI 1 MaTeMaTH4HOIO ITiATOTOBKU
JUIsl  criemjansHocTel Hampsmy «[HKeHepHa MexaHikay;
0e3nepepBHICTh OCBITH 3a CTYNEHEBMM MPHHIMIIOM Ha-
BYaHHS 3 TOCWIEHHSM MDKIPEIMETHUX 3B’SI3KiB; TOCHU-
JIeHHS IPaKTUYHOI CKIaZ0BOI y (yHAAMEHTaIbHIA YacTHHI
3MICTY; TOCHJICHHS MPAKTUYHOI CKJIAJIOBOI y BHOIPKOBIi
YaCTHHI MiJIFOTOBKYU 3 METOIO (pOPMYBaHHS CTIMKMX YMiHb i
HAaBUYOK BUpilIye NpodeciiHUX 3aBAaHb.

BapTo 3a3HauMTH MO3HUTMBHI MOMEHTH 3aCTOCYBAHHS
IKT Ha 3aHATTAX 3 3a3HAYCHHUX BHINC (AUCIMIUIIH: KOM-
’I0TEP JIa€ 3MOT'Y He TLIbKU AEMOHCTPYBAaTH HOBY iH(poOp-
Malrlito, KOHTPOJFOBATH i1 3aCBOEHHSI, & i 3BUIBHSIE CTY/ICH-
TiB BiZl pyTHHHHX OOYMCIEHb, TUM CaMHM 3QJIHIIAIOYH 1M
yac Ha IIaHyBaHHsS HOBOIO Marepiaidy a0o 3akpiIuieHHs
BUBYEHOTO; 3 SIBIAETHCA MOXKIUBICTh PO3B’SI3yBaTH 3azaui
JIOCIITHUIIBKOTO XapaKkTepy Ta i1HAWBIIyali3yBaTH MPOLEC
HABYAHHS; 3’SABISETHCI MOXJIMBICTH MOJETIOBATH IPOLE-
CH, IKi BUBYAIOTBCS, TOOTO MOKA3yBaTH 1X y JUHAMILIL, 1[0
0COOJIMBO KOPUCHO JJIsl YCIIIITHOTO 3ariaM’sITOBYBaHHS Ta
0araTo pa3iB MOBTOPIOBATH EKCIIEPUMEHT, 3MIiHIOIOYH JIU-
1€ TeBHI JaHi; 30UIbIIYEThCS HAOYHICTH, IO IMOJETIIYE
PO3yMIHHS 1 3a11aM’sITOBYBaHHS HOBOT'O MaTepiaiy.

Takum umHoMm, 3actocyBanHs CKM MATHCAD mnin
Yyac BUBYEHHS TUCIHMIUTIH «MaremaTrkay, « OCHOBH BHIIOI
MaTeMaTHkny, «Komm’'totepHe MozpemroBaHH: », «OCHOBU
ImKeHepHIX po3paxyHKiB Ha IEOM» mae MOXITHBICTB i JI-
BUIIIUTH PiBE€Hb MATEMAaTHIHOI OCBITH CTYAEHTIB arpoTeX-
HOJIOTTYHOTO TIPSMYBaHHA y By3ax. Bukopucranns IKT mig
yac BUBYCHHS MAaTEMATWYHMX [UCHUIUIIH CIPHIE 3MiHI
HOPM, METOIB 1 3MiCTy HABYaHHSI.

BinmosigHOo 10 3aBIaHb MiATOTOBKH CIIEIIAJICTIB 3 ypa-
XyBaHHSM BHMOT Jlep)kaBHOTO CTaHAApPTy OCBITH Ta 3 Me-
TOK0 YIOCKOHAJEHHS e(PEeKTMBHOCTI HABYAHHSI HAMH PO3-
poOIieHa CTPyKTypa MiCTy BUBYCHHS OJIOKY MaTEMAaTHIHUX
JTUCHUIUTIH UIs CTYHOCHTIB arpOTEXHOJIOTIYHOTO CIIPSIMY-
BaHHS 1 3acTocyBaHHsM cydacHuX [KT.

PesynpraTi mociipKeHHS Ta MPAKTAYHUA JOCBI TiATO-
TOBKH 1 TIPOBEICHHS 3aHATH CBIMYMTH NPO HEOOXIiTHICTH
MOJANBLIOTO MOIIYKY IUIAXIB Ta YMOB €(h)eKTUBHOT'O BIIPO-
Ba/DKCHHS Y HaBUanbHUH mporec HoBux IKT mis mimBu-
IIEHHS SIKOCTI 3HAHP 1 PIBHS MATOTOBKM MalOyTHIX (haxiB-

LiB.
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Improving farmers prepare students at the time the study of mathematical disciplines using computer technologies
Abstract. Theoretical and practical mathematical training of future specialists farmers. Thesis there is determined the basic functions
of the application of computer technology in education: the organization of cognitive activity by internal and external modelling;
development of new methods of educational process; introduction of educational activities, as well as their timely correction and
control; modelling of joint activity of student and teacher. The use of computer technology at the time the study of mathematical
disciplines enhance mathematical erudition in agrotechnological directing students at the university.

Keywords: computer technologies, mathematical training

JudpusHas J.U.
CoBepuieHCTBOBaHHE MOATOTOBKM CTYAEHTOB arpapMeB B MOMEHT U3Y4YeHHs MATeMATHYECKHX M CUUIIMH ¢ IPUMEHEeHHEeM
KOMIIbIOTEPHBIX TeXHOJIOTHii
AnHoTamms. [IpoaHam3upoBaB TEOPETHUYECKYIO M MPAaKTHYECKYI0 YacTh MAaTEMaTHYECKON IMOATOTOBKH OYIYIINX CIENHaIiCTOB
arpapueB. BeleneHbl OCHOBHBIE (QYHKIIMU TPUMEHEHHUS] KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaHUM: OpraHU3aLHs O3HABATEIEHOH
JEATENIbHOCTH METOJIOM BHYTPEHHETO M BHEUIHErO MOZEIUPOBAHMS; CO31aHNE HOBBIX METOIMK 00pa30BaTENbHOrO MpoLecca; BHE -
peHue crucTeMbl 00pa30BaTENbHBIX JEHCTBHH, a Takke CBOCBPEMEHHAs MX KOPPEKIUS M KOHTPOJb; MOIECIHPOBAHUS COBMECTHOI
JeATeIbHOCTH CTyAEHTa 1 npenofasatens. [IpiMeHeHne cucTeM KOMIBIOTEPHBIX TEXHOJIOTUM B MOMEHT U3y4eHHs] MAaTEMaTHIECKUX
JMCLUIUTMH MOBBICUT MAaTEMaTHICCKYI0 00Pa30BaHHOCTb CTY/ACHTOB arpOTEXHOJIOINUECKOr0 HAIIPABJICHUS B BY3€.

Knrouegvie cnosa: komnviomepiole mexHON0SUU, MAMEMAMUYECKAS NOO20MOBKA



Koanoea-Heounvxo E.I.
®opMupoBaHHe 00y4AOIIHMX B3aHMOOTHOIIEHNH B CTY/IeHYeCKOii rpyIine
NPH U3yYEeHHUH MeJarorn4ecKuX M CIUIIINH

JKoanoea-Heounvko Enena I pucopbesna, Kanoudam neoazo2uieckux Hayk, OOyeHm
Odoyenm Kageodpbl nedazocsuyecK020 Macmepcmed U MeHeONCMeHma
Tonmasckuil hayuonanbHelll nedazo2uueckuil yHusepcumem, umenu B.I. Koponenko, e. [lonmasa, Yxpauna

Aunnorauusi. OG0CHOBBIBAETCS HEOOXOMUMOCTh Y4ETa COBPEMEHHBIX COIMAIBHBIX peaiMii B mpouecce (HOPMHUPOBAHHS TOTOBHOCTH
YUHTENSI M TIPEnoaaBaressi K Mpo(eCcCHOHAIBHON JEATEIBHOCTH. AHAIM3UPYIOTCS KOHEYHBIE M IPOMEKYTOUYHBIE IIEIH 00YyYarONmHX
OTHOILIEHHH, KOTOPbIE JOJDKHBI OBITH CHOPMHUPOBAHBI B CTYIEHUECKOM TPYIIIE B MPOIECCE U3YUEHHs MeJarorMIeCKuX UCIUIUIAH Ha
OCHOBE aKCHOJIOTMYECKOro MOJX0/id, OrOBApHBAIOTCS OCOOCHHOCTH B3aMMOOTHOIICHUH MEXAy cyObekramu o0ydeHus. OnuchiBaeTCs
aBTOPCKAst TEXHOJIOT S ITPETIOaBAHS [1€Jar OrMYECKUX IUCIUININH HAa AKCHOIOTHYECKUX OCHOBAX.

Knrwuesvie cnosa. npenooasamennv, cmyoenm, Oyoywuil nedazoe, neddazocudeckue OUCYUNIUHbL, 00yuarowue 63aumMoOmMHOUEHUS,
63auMoOeticmaue, TUUHOCMHbLE YEHHOCHU, NPOMECCUOHAIbHbIE YEHHOCTU

BBenenne. I'oToBHOCTH meparora K NpoeCCHOHATBLHOM
JIEATETIbHOCTH HE MOXKET OBITh JOCTUTHYTa HHaue, YeM
4yepe3 MpPHOOpPETEHHE OIbITa B3aUMOJIEHCTBUS C JIPYTUMH
JIIOIBMU — CyOBEKTaMHM Tiporiecca o0yueHusi. B ycnoBusix
AyIUTOPHBIX 3aHATHH TPU 3TOM HEOOXOAMMO CO37aTh
YCIIOBUSI, B KOTOPBIX Pa3BUTHE JIMYHOCTHBIX CBOWCTB OY-
JYIETO YYUTENS MPOMCXOAMIO Obl HanOoJee YCIEIIHO.
Onu JOJDKHBI KaCcaTbCsl OCHOBHBIX COCTABJISAIOIINX AUOAK-
THUYECKOHW CHCTEMBI — XapaKTEPUCTHK OOYydYaroIux U 00Yy-
YaeMbIX, LieJIeH, COIepkKaHHs, METOJIOB U CPEJICTB, & TAKKE
(bopM 00ydeHHs. Y 3THX COCTaBIISIONIMX, IIPH BCEM pa3HO-
00pa3uy WX CYIIHOCTH U TPUPOIBI, €CTh, BMECTE C TEM,
HEYTO O0Illee: BCe OHU MMEIOT B TOHM WM MHOW Mepe Co-
NpsDKEHBI ¢ (PeHOMEHaMHU OOIIEHHUS U B3aUMOJICHCTBHSL

AHAIM3UPYS TCHXO0JIOro-NeJarormieckue HMccJjieno-
BaHUs TIOCIIETHUX JIET, Mbl HaOMofaeM He 0cla0eBatomuii
UHTEpec y4€HBIX K MpoOieMe yCOBEPLIEHCTBOBAHUS B3aU-
MOZECHCTBUS YYaCTHUKOB y4eOHO-BOCIUTATENBHOTO IPO-
necca. Kak mpaBuno, yaeOHOe B3anMozeiicTBue mpenoaa-
BaTeNs U CTY/IEHTa IEeJaroruyeckoro By3a paccMaTpuBaeT-
Csl C TOYKH 3PEHUs] MOATOTOBKU IOCIETHEr0 K BBINOJIHE-
nuo Gynkiuii yaurenst (B. [punés, C. KonomoiiueHko,
B. Kammnackwii, I'. Mukutiok, A. YBapoBa, B. Yaiika,
M. Yopswii, 1. IlIutosa u ap.). Ho B mocieanue rozpl Bcé
OoJplle BHMMAHHS IPUBIEKAET OPraHM3alUs H3Yy4eHHS
MeJarorM4eckuX JUCHMIUIMH OyIyIMMHU IperofaBaTess-
MU B YCIOBHAX MaructpaTypsl negarorudeckoro (M. Kpu-
Bomanka, H. Masyp u zap.), a TakxKe Hemeqarornaeckoro
By3a (A.Kamwuramen, W. Muxaitmiok, T. [Ipuxonsko,
B. Kpyuexk, b. llleBens u ap.). B cBsi3u ¢ mocnenHuM akTy-
anM3HupyeTcs, B YaCTHOCTH, MpoOiemMa, KOoTopasi paHee 3a-
TparuBajiach B OTJEIBbHBIX AMCCEPTALHMOHHBIX HCCIIENI0Ba-
HUSX YKPAaMHCKHX YY€HBIX MO OTHOIIEHHUIO K IPEIofaBa-
TENsM, HE UMEIOIIIM 0a30BOT0 MEJarormdeckoro oopa3o-
Banust (JI. Xaxynel, C. Illapoit u ap.), a IMEHHO — TIOATO-
TOBKa K IPEIOJaBaTEIbCKOH NEATeNbHOCTH C(OpMUPO-
BaHHOI'O B Mpoliecce NpodeCcCHOHATBLHON YuEOBI (a YacTo u
podeCcCHOHATFHON JEATeIbHOCTH) CIICIHANCTa Hereaa-
TOTMYECKOM OTpACIIH.

OcHOBBIBasICh Ha TPyHax BUIHBIX YIEHBIX B cdepe 00-
menns (b. AnanbeBa, A. bomanésa, JI. boxkoBuu, A. Jleon-
TheBa, I'. KOCTIOKA), M3BECTHBIX HCCIIEMOBATENEH KOMMY-
HHUKATHBHBIX ACIIEKTOB JiesTeabHOCTH mnexarora (B. I'pex-
HeBa, M. 3umueii, B. Kann-Kamuka, A. Kamnckoi, JI. Ca-
BernkoBoii, B. Cemuuenko, B. CtpenbHikoBa), GONbIINH-
CTBO aBTOPOB CETOJHS PACCMATPUBAIOT KOMMYHHKAaTHB-
HYIO TTIOATOTOBKY YYHUTEJs, TPETIOAABATENS TIPEXK/E BCETO

KaK pa3BUTHE €ro JIMYHOCTHBIX KadyecTB, HEOOXOAMMBIX
JUISl YCIIEIIHOTO MPO(EeCCHOHABHOIO B3aMMOJCHCTBUS C
oOyuaeMbiMH. OJTHAKO HaM Ka)KETCsl, YTO B YCJIOBHSIX CO-
BPEMEHHO BBICILIEH MIKOJIBI CIIEAyeT TOBOPUTH O (hOpMU-
POBaHUM CTyJEHTa Kak CyObeKTa KOMMYHHKAIMU B Oolee
HIMPOKOM M3MEPEHUH, HE OrPaHHUYMBAsICh TOIBKO Mpodec-
CHOHAJIbHBIMH paMKaMH.

[TosToMy IeJIbI0 HAIIEro MCCIEOBaHUS SIBIIOCH TEO-
peruueckoe 00OCHOBaHHE, Y4eOHO-METOJMYECKOE MOje-
JMPOBaHHE M BHEIPEHHE B y4YEOHBIH IMPOLECC CHUCTEMBI
npenojaBaHus NE€Jarorutd4€CKux JMCHUIUIMH Ha OCHOBAHWU
JIOMUHHPYIOIIETO 1IEHHOCTHOTO (aKCHOJIOIMYECKOro) MOJ-
xoia (aKCMOAMIAKTUUECKOW TEXHOJOTHH), KOTopas Ipe-
nonaraer GpopMHUpoBaHHE Y4EOHOTO B3aUMOJICHCTBHUS Mpe-
MofIaBaTellsl U CTYJCHTAa KaK MPOLECCYalbHOM U B TO XK€
BpeMsl Pe3yJIbTaTUBHOM XapaKTEpHCTHUKH oOy4deHus. Pas-
paboTaHHasi TEXHOJOTHUs TAKKE YUUTHIBAET XaPAKTEPHYIO
IUISL CeTONHAIIHMX CTYIEHTOB Pa3sMBITOCTh IPOgeccro-
HaJIBHBIX OPUEHTUPOB, HEYETKOCTh IIEPCHEKTUB JAJIbHEH-
LIeW TPYLOBOW AEATENBHOCTHU, YTO CYILIECTBEHHO CHHUYKAET
MOTHBALIMIO K M3Yy4EHHWIO JUCLUIUIMH I€Jarorunieckoro
[IMKJIa, ¥ HAIIpaBlieHa Ha e€ IOBBIIEHHE B Iporecce o0y-
YEHUSL.

Cpenu MeTof10B, IPUMEHSIEMBIX B XO/I€ HCCIIEIOBATENb-
CKOU paloTHI, ClieayeT BBIICIUTh TEOPETUIECKUE (aHAIH3
(unocodckoii, MCUXOIOro-TNeAarorndeckol U MeToanYe-
CKOHM JUTEepaTypbl, y4eOHBIX IUIAHOB W IMPOrpaMM, y4eo-
HBIX TOCOOMH; HM3ydeHHe M 00OOIIeHHE MeNarorunuecKoro
OIIBITA, YTO CIIOCOOCTBOBAIO YCTAHOBJICHUIO HBIHEIIHETO
COCTOSIHMSI M3YYEHHOCTH TPOOJIEMBbI M CYLIECTBYIOLIUX B
CBS3U C HEH NMPOTHUBOPEUMIL, a TAKXKE A0 BO3MOKHOCThH
HAYYHOTO OOOCHOBAaHHWS SKCIIEPUMEHTAILHOW ANAAKTHYE-
CKOIf CHCTEMBI); SMIHpHUecKre (CO0p MHPOPMAITHH TTyTEM
HaOmroIeHns1, coOeceoBaHni, aHKETUPOBAHUS, TECTHPO-
BaHISL, O0OOIIEHNE HE3aBHCHUMBIX XapaKTEPHUCTHK, CpPaB-
HEHHE W aHAJIU3 BBINOIHEHHBIX CTYJCHTaMHU Y4cOHBIX 3a-
JIAHWI{; MEJaroruyecKuil 3KCIEPUMEHT — MOArOTOBUTENb-
HBIH, KOHCTATHPYIOIINH ¥ (POPMHUPYIOMINI); CTaTUCTHYE-
ckue (OmpeeneHne CTaTHCTUYECKOW 3HAYMMOCTH pa3iiv-
YMH YpOBHEW TOTOBHOCTH CTYJCHTOB K KOHCTPYKTHBHOMY
YUIEHOMY B3aUMOJIEHCTBHIO).

[Tony4yeHHbIe pe3yJbTaTbl WCCIEAOBAHHS IO3BOJISTIOT
KOHCTaTHPOBATh CIIEIYIOIICE.

MaccoBbIM SIBICHHEM B COBPEMEHHOM BBICLLIEH MEAaro-
THYECKOH IIKoIe YKpauHbI (B X0Z€ MPOBEAEHHOTO ONpOca
okoro 80% MepBOKYPCHUKOB MOATBEP)KIAIOT 3TO) SBIISIET-
Csl HEYBEPEHHOCTD CTY/IEHTa B TOM, YTO ITOCIE MOIydEHHS



JUITIOMa OH OymeT paboTaTh B COOTBETCTBYIOIICH cdepe.

[TpumepHO TO e YHCIIO ONPOIIEHHBIX MOATBEPIIIN Tpe-

TIOJIOKEHUE O TIPHOPUTETHOCTH I HUX CIIENUAJIBHBIX

JUCIUIUIMH. [IcHXooro-nearormyeckuil UK 3aHUMaeT

TI0 CBOEH 3HAYMMOCTH TPEThE MECTO (T10CiIe HHOCTPAHHOTO

SI3bIKA, 3HAYMMOCTh KOTOPOTO B ITOCJIEIHHE TOIbI BO3POC-

na). Byaymme obnanateny TUIUIOMOB Memarora, ¢ OJHOM

CTOpPOHBI, TIBITAIOTCS BCSYECKH YCWINTH CIICHHAIBHYIO

COCTaBIISIIOILYIO CBOETrO0 00Opa3oBaHMs, MoJaras, 9To OymayT

OoJiee KOHKYpPEHTOCHIOCOOHBIMU Ha PBIHKE TPyIa MMEHHO

Ornarojaps eif; B TO k€ BpeMs, ¢ APYroi CTOPOHBI, HENO-

OLICHWBAsl 3HAYEHHE OOIIENearornieckod MOATOTOBKH,

OHH OrPaHUYMBAIOT COOCTBEHHYIO KOHKYPEHTOCIIOCO0-

HOCTh B TOM CJy4ae, €CJIM BO3HHKHET BOSMOXXHOCTH HIIH

HEeo0XOIMMOCTh paboTaTh IO OCHOBHOM CIIEINaIbHOCTH.
Hmeer 3HaueHne TarKe TO, YTO JUISI MHOTHX CTYAEHTOB,

0COOCHHO OOyJaroIIMXCsi HA KOMMEPUYECKOH OCHOBE, 00Y-

YeHHe KaK TaKOBOE MEHee LIEHHO, YeM AWILIOM. YueOHoe

B3aUMOJICICTBHE C TAKUMU CTYJCHTaMH CYIIECTBEHHO

YCIIOXKHSETCS TeM, 4YTO cdepa UX JIHMYHBIX HHTEPECOB

00BIYHO JIaJIeKa OT cojiep)kKaHusl yueOHOH AMCIUIUTHHEL, a

TIOCEIEHHE 3aHITHI YacTO paccMaTpHUBAETCs KaK IPHUHY-

JIUTENHHOE W MAIOTIPUSTHOE 3aHSTHE.

HakoHel1, HeKOTOpbIe MOJIO/IbIE JIFO/IHM (MX HE TaK MHO-
ro, HO C 3aBUJAHBIM ITIOCTOAHCTBOM OHH CXCI'OJHO ITOITOJI-
HSIOT PsZibl CTYJIEHTOB) NPHUXOIAT B BY3 (TPAaKTHYECKH,
0ol noctynHelid mo pesynsrataMm BHO) ¢ eauHcTBeH-
HOM HEJIbI0 —TIOJTYYUTH CTATyC CTyAC€HTAa U B TEYCHUEC IIATHU
JIET JIEMOHCTPHUPOBATh BUIMUMOCTD CIIETIAHHOTO TpodeccH-
OHAJILHOTO BBIOOPA.

Takum o0pa3zoM, cpenHss akageMH4ecKas Ipynma co-
CTOUT U3 CTY/ICHTOB!

— MPOQeCCHOHANBHO COPUEHTUPOBAHHBIX, M30PaBIINX BY3
U CIENUATIBHOCTH 0 IPU3BAHUIO, HAMEPEHHBIX PaboTaTh
B yueOHOM 3aBeleHHMH. Ko BceM aucLMIUIMHAM, B TOM
YHCIIe MEeJarorHieckiuM, OTHOCATCS ¢ MHTEPECcOM, CTpe-
MSTCSI OCBOUTH MX Ha BHICOKOM YPOBHE;

— MPOU3BOJIGHO-TIENIEHANIPABIICHHBIX, YbH IT03HABATEIIbHBIE
HHTEPECH PEryIUpYyIOTCs B OONbIIeH Mepe nparMaride-
CKMMH COOOPaKEHUSAMH, XOTsl He BCera IPaBWIBHBIMU
U JaTbHOBUIHBIMY,

— HUTWIMCTOB, CTPEMSIINXCS CBECTH OOILIEHHE C IIpernoa-
BaTeJIeM JI0 MUHIMYMa, OJIHAKO BBIHYX/ICHHBIX "3apada-
TBIBATh'" OAUIBI I 3a4ETa MIIM DK3aMeHa,

— TpodecCHOHATTLHO aMOP(HBIX, MaJIO 3ayMBIBAIOIINXCS
0 mpoecCHOHATIFHOM OyaymieM W TOTUUHSIOLINXCS
NPEUMYIIECTBEHHO CHIOMUHYTHBIM HHTEpEcaM.
PaccmatpuBast akaJeMHYecKyro TPy Kak COLUaib-

HYIO MHKpOCpeny ()OpMHPOBAHUS NEAArorHuecKoil KoMIre-

TEHTHOCTH, HEJb351 He OTMETUTh, YTO OHA CYIIECTBYET KaK

OBl B JBYX W3MEpPEHHSX: OOBEKTHBHO (T.€. KaK eIUHHUIIA

CTPYKTYPUPOBAaHHS CTYJIEHYECKOH OOIMHOCTH BYy3a, (a-

KyJbTeTa, Kypca, 4bs ydeOHas NesTelbHOCTh YCTOHYHMBO

COBMEIIICHA 0 NPH3HAKaM MECTa, BPEMEHH M COIepiKa-

HUS), U CYOBEKTUBHO (T.€. B BOCIPUATHN KaXKIOTO CTYICH-

Ta Kak 0oJiee MM MeHee 3HaYMMOe TS €r0 JINYHOCTHOTO

podeCCHOHATIFHOTO Pa3BUTHS OKpYyKeHue). Takum obpa-

30M, HauWHAs PaboTaTh CO CTYHEHYECKOW TPYIIION HaT

W3y4eHUEM MeJarorHYeCKON MUCLMIUIMHBL, CIEIYyeT YdH-

TBIBaTh 00a STH aCHEKTa M CTPEMHUTHCS, YTOOBI OHA TIPHOO-

perna XapaKTepUCTHUKH ONaronpusaTHON 1t (POPMHUPOBAHUS

poheCCHOHANBHON KOMIIETEHTHOCTH OyIyIIero Ieparora

CpeblL.

[To mHeHmto ykpamHckoro nemgarora A. Makarona, 6iaro-
NPUSTHON B y4eOHO-BOCITUTATEIFHOM OTHOIICHHUH SIBJISICT-
cs "cpema, B KOTOpOW B3aMMOJCHCTBHE BCEX CYOBEKTOB
MeJarOrMuecKoro Mporecca MMEET CBOMM PE3YIIBTaTOM MX
JIyXOBHOE, WHTEIUIEKTYaJbHOE, MOPAIBHOE, ICTETHYECKOE,
(m3ryeckoe B3aMMOOOOTaIIEHHE, CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKOTO TIOTEHIIMAJA, CaMOpEATM3allil JIMYHOCTH,
(hopMupyeT TOTOBHOCTH K JINYHOCTHOMY CaMOCOBEpIIEH-
CTBOBaHHIO, 00ECIEYHBACT peaN3alMI0 COTBOPYECTBA B
rpaHuIaxX ryMaHucTHaeckod mapaaurmer’ [3, c. 49]. Ilo
OTHOILICHUIO K MHUKpPOCpE/e CTYISHYECKOH TpyNIbl TPy
W3y4YEHHUH TIeIarOTMYECKUX AWCIUILIMH ClIeIyeT, Ha Halll
B3I, 0OABUTH TaKXKe, YTO OHA BBICTYNAET CPEJOH Ipo-
(heccrOHATBHOTO MPEOOpa30BaHMs JINYHOCTH, aKTyalHn3a-
MM COLUATBHO-POJIEBBIX M (PYHKIIMOHAIBHBIX OCHOB OY-
Jylieit nmpo)eCCHOHATTBHOM AEATSTbHOCTH.

IlepBuuHoOIt 3aauei, KOTopasi CTOMT Mepex Mpernoiana-
TeNeM TeNaroruyeckod UCIMILUTMHBI B YCIOBHSIX pasHO-
POZIHO¥ € TOYKH 3peHNsI IEHHOCTHBIX OPHEHTAINI TPYIIIIbI,
ABJIsETCs €€ IIEHHOCTHAsi WHTErpalys, CO3JlaHue pecypca
TIOJIOXKHUTENBHBIX OTHOLIEHHH, Ha KOTOPBIX B JalbHEHIIeM
crpoutcst 3¢ddexTnBHOEe yueOHoe B3ammoaeiictBue. [lo-
3TOMYy 0co0O€ 3HAUeHHE YNeNsieM CTPaTernd M TaKTHKE
TIOBENICHUS TIPETIOaBaTellsl KaK BEIyIero CyObeKTa ITOH
MHTETpalMH, JTUYHOCTH, KOTOpasl JO/DKHA OpraHU3alMOH-
HO, UHTCJUIEKTYaJIbHO 1, YTO OUYC€Hb BaXKHO, SMOLIMOHAJIBHO
JIaUupoBaTh B y‘{e6HOM KOJUICKTUBE, 3a/1aBaTbh KOHCTPYK-
TUBHBIN TOH B3aUMOOTHOILIEHUSIM OYTYIIHX EeIaroros.

B KoHTeKcTe pelieHus 3Toi mpobiieMbl 0cO00 BayKHOIH,
B YaCTHOCTH, BHAWM LICJICHAIIPABICHHYIO OpPTaHU3ALIIIO
MepBOro 3aHATHS (KaK MpaBWIIo, JIEKITMOHHOTO). Ilepmas
JIEKIMSA — 3TO BCErJa OCOOCHHBIN TN Yy4eOHOrO 3aHATHS,
(DYHKLIMH KOTOPOTO BBIXOJST JAIEKO 3a Mpeielibl 00bIYHO-
ro AWAAKTHYecKoro mpouecca. MIMeHHo 31eck mpemnogaBa-
Telb YCTAHABIMBAET IPaBHJIA COBMECTHOH pa0OTHI Haj
OCBOGHHMEM Y4eOHOro CoAepKaHus, HalelnuBas Ha ero
KJIIOYEBbIe MOMEHTBI, KOPPEKTHpYeT IMOBEIEHHE CTyACH-
TOB, M3HAYAJIILHO CTHUMYJIHPYS OIHU CIIOCOOBI IOBEIECHHS
Ha 3aHATHH U TOPMO3s MposBieHHE Apyrux. Ilpm sTom
Ba)KHBIM JUTS BCEH NalibHEHIel paboThl 00CTOSATEIHCTBOM
ABiseTcss (POPMHUPOBAHKUE €ro MMHKa Kak MpoeccHoHa-
Ja, TMYHOCTH M KOMMYHHKaHTa, KOTOPOE MOTy4aeT MOII-
HbIE HMITYJIECHI IMEHHO HA 3TOM 3aHATHHL.

MpI OTHENBHO BBIACISIEM TPETHIO COCTABISIOLIYIO Kak
3HAYMMBIA KOMIIOHEHT HMMUIDKA, MNOAYEPKUBAsS, YTO OHA
Urpaer 0co0yro poib B (HOPMHUPOBAHUN YIEOHOTO B3aUMO-
JNEUCTBUA Kak 0COOOro THIIA OTHOIICHWH B YydeOHO-
BOCIIUTATENBHOM TIponecce. Ecmi mpodeccroHanbHble H
JMYHOCTHBIE KayecTBa B YCIOBHSX MIEJIOBOTO OOIICHHUS
IPEICTaBIICHB! ONOCPEAOBAHHO, PACKPBIBAIOTCS OCTENEH-
HO, TO KauecTBa IIperojaBares Kak KOMMYHHUKaHTa BOC-
NPHHIMAIOTCS ¥ OLICHUBAIOTCA CTYJCHTaMH HEMEUIEHHO, C
MIEpBBIX MUHYT 00mel pabotel. Mcememyst ocoOeHHOCTH
9TOr0 BOCHPHATHS, MBI BBISIBWIM, YTO Cpel HauOoiee
3HAYMMBIX XapaKTePUCTHK MperoAaBaTeNs, NaHHBIX CTYy-
JCHTAMH pa3HBIX CIELMaJbHOCTEH M KypcoB, — MMEHHO
OLICHKH €ro KOMMYHHKATHBHOTO MacTepcTBa. OnuMChIBas
a0cTpakTHEIX "Xopomero" u "IIoXoro" mperomaBaTes,
psoom ¢ 6a30BEIMH TPO(heCCHOHATBHBIME TPEOOBaHUSIMU
(oOpa3oBaHHOCTE, TITYOOKOE 3HAHWE TIPEAMETa, METOTUKH
€ro TMpernoiaBaHus, HAYYHO-MCCIIENOBATENbCKast KOMIIE-
TEHTHOCTh W T.J.) M JMYHOCTHBIMH XapaKTEePUCTHKAMH
(BHMMATENBHOCTh, JTOOPOXKENATEILHOCTD, TONEPAaHTHOCTD,



MIyHKTYaJIbHOCTh, CHPaBEINBOCTh, YPABHOBEIIEHHOCTD,
00513aTeNTbHOCT, TAKTUYHOCTH) CTYAEHTHI II€PEUNCISUIN
TaKue MOJIOKUTENFHbIE Ka4eCTBa, KaK KPeaTUBHOCTD, YyB-
CTBO IOMOpa, BHEUIHSS IPHUBIEKATEIHLHOCTh, KYJIbTYypa W
BBIPAa3UTENBHOCTh PEUH, OTTOUCHHAs TEXHUKA ITOBEICHUS,
00XOJUTENBHOCTh, OTCYTCTBHE 3aHYIHOCTH, MOHOTOHHO-
cTH B 001IeHHH U T.1I. BaxkHO, 4TOOBI TIEpBOE 3aHATHE TIPO-
M3BEJI0 KaK MOXKHO JIydlllee BIEYaTICHHUE, a CaM IIperoia-
BaTeJb MpeJICTal JIMYHOCTHIO, O0IEHNE C KOTOPOH SBIISIET-
Csl MHTEPECHBIM U TICHXOJIOrnuecku KoMdopTHbM. Borb-
1I0e BHUMaHHUE CIEIyeT TaKXKe YAEIUTb NpPO(QHIaKTHKE
CBOMCTBEHHBIX TIpOIlecCy OOYYeHHSI TCHXOJOTMIECKHX
0apbepoB — KOTHUTUBHBIX, SMOIOHAIBHBIX M COOCTBEHHO
KOMMYHHKATHBHBIX KaK CIIEICTBUS OLIYILEHUS CTYAECHTOM
HETrOTOBHOCTH BKJIFOUHMTCS B OOIIEHHE B Ka4eCTBE PaBHO-
npaBHOro naptHépa [7, c. 14].

C mepBbIX MOMEHTOB 00IIel y4eOHOH NesITeNbHOCTH B
TpyMIie JOHKHO (hOPMUPOBATHCS TPEACTABIEHHE 00 ATHKE
y4eOHOrO B3aWMOJICHCTBUSI TIPU W3YYEHUH IeJaroruye-
CKUX JWCUMWIUIMH — IOBEJIEHYECKOH HOpMe, KOTopas Kop-
PEKTHpYeT CIocoObl Y4eOHOrO ITOBEAEHMs, pACUIUpss B
HEM KOHCTPYKTHUBHbIE M OTpaHMYMBas JECTPYKTHBHBIC
TaKTUKU. Ba)KHO Kak MOXHO paHbIIIE ONpeeuTh Hanoo-
Jee TPOoQeccCHOHAIU3UPOBAHHBIX CTY/IEHTOB, KOTOpbIE
CHOCOOHBI W3HAYAIBHO JIEMOHCTPHPOBATH KOHCTPYKTHB-
HOE€ TMOBCJACHUC, U aKUCHTHUPOBATH €ro 3HAYUMbIC YCPTHI,
BCAYECKU CTUMYJIMPYsSI K aHAJIOTUIHOMY CaMOBBISIBJICHHUIO
Jpyrux wieHoB rpymnmbl. He ciemyer, onHako, 3a0bIBaTh O
camopeIIeKTHBHOM XapaKTepe OCBOCHHSI IeIarOrHueCcKrX
mucuumiiH (JI. Kpagen), koTopsiil mpemonaraer oco3Ha-
HUE ce0si CyOBEKTOM >KHU3HETBOPUECTBA, OCMBICICHUS W
NPOSIBIICHHUSI COOCTBEHHBIX CYLIHOCTHBIX INPH3HAKOB, Xa-
PaKTEepHBIX U MeJarormdeckor aesTenabHocTH [4, c. 6]
3710, BO-TIEPBHIX, O0BSICHAET CKOBAHHOCTh CAaMOBBISBIICHHS
CTyAEHTa B y4eOHOM B3aMMOJCHCTBHH, T.K. OHO KacaeTcs
JOCTaTOYHO MHTUMHBIX IPOLIECCOB B OOIIEM CTAaHOBJICHUH
JIMYHOCTH Oyyiiero npogeccoHana, a BO-BTOPBIX, MpPe/-
ToJIaraeT MeJarorHvecKyro IMOIEPKKY He TONBKO B IICH-
XOJIOTMYECKOM, HO U B METOIMYECKOM IUTaHe. Bemb, Kak
oTMeuaeT yKpauHckuil mcmxonor B. CeMHdeHKO, y BBI-
IIYCKHHMKOB II€arornueckoro By3a Jlaxxe Ha dTale BXOXKIe-
HUS B NPaKTUYECKYIO MPO(ECCHOHAIBHYIO NEATENbHOCTD
HAONIOAIOTCS TIOPOH CyXKEHHOe NPO(eCcCHOHAIBLHOE CO-
3HaHHE, HECIIOCOOHOCTh PE(UIEKCHBHOTO OTHOIIEHUS K
COOBITHSIM, COOCTBEHHOM AESTEILHOCTH, K MOCTOSHHOMY
COOTHOIIIEHHUTO TTOTOYHBIX JTENUCTBHIT ¢ 0a30BBIMH IICHXOJIO-
THYECKUMHU TPeOOBAaHUSMH, K TBOPYECKOMY BBIITOIHEHHIO
npodeccuonanbHpIX o0s3aHHOCTEH [6, ¢. 51]. EcrecTBen-
HO, YTO J3TH K€ NpoONeMbl, W B OONBIMX MacmTadax,
HAOJIIONAIOTCS y CTYACHTOB, OCOOEHHO y T€X, KTO OTHOCHT-
¢ K TEpPCIeKTHBE NpOeCCHOHATBHOW IeNaroruueckoi
JEATEILHOCTH OTPHLATENEHO WIH MHIUPQPEPEHTHO, U He
MPEOJI0NICBAIOTCS B OHOYACKE.

MotHol OCHOBOW ISl BHYTPEHHUN CTUMYJISILIUM MPO-
(hecCHOHATBHOTO Pa3BUTHS U OTPaXKEHUS ITOTO Ipoliecca B
yaeOHOH NEesTeNbHOCTH SIBISETCS CPOPMUPOBAHHOCTH CO-
OTBETCTBYIOIIEH crucTeMbl IeHHocTeH. OO0 3TOM HEomHO-
KPaTHO TOBOPUJIOCH B IICHXOJOTO-TIEarOrMIECKUX HCCIIe-
JOBaHWAX MPO(ECCHOHANM3UPYIOMIEH Cpenbl BBICIICH
LIKOJIBI, BBIICISUTICh W aHAIM3MPOBAIHMCH Hamboliee 3Ha-
YUMBI€ IEHHOCTH NMPOQECCHOHATBHOMN NEeATeNbHOCTH T1e/1a-
rora [8]. OgHaKo B COBPEMEHHBIX YCIOBHSX BO3HHMKAET
HEoOXOIMMOCTh TOCMOTPETh Ha MpOoOJIeMy C APYrod CTo-

poubl. Ecimm mms crymeHta nmaHHas mpodeccHOHANbHAS
cdepa He akTyaJbHa, TO M COOTBETCTBYIOIINE IIEHHOCTH
MIPUCYTCTBYIOT Y HETO B pa3pO3HEHHOM, HOJIyaOCTpaKTHOM
Buzie. Kakum ke 0Opa3oM OHM MOTYT CTaTh OIOPOH IS
TMIOCJIE/IOBATEIILHOTO MTPOQECCHOHATEHOTO CTAHOBIICHUS?

ITouck oTBeTa Ha MOCTaBJIEHHBIM BOIIPOC MPUBEN HAC K
HEOOXOMMOCTH MOJIEITUPOBAHUS JTUJAKTHUECKON CHUCTe-
MBI, BO3SMO)KHOHM B MPAKTUKE BBICIIEH MIKOJIBI IMEHHO TPH
U3Yy4EHUH TCUXOJIOro-Nearorndeckux AUCIUIUINH, KOTO-
pBI€ B 3TOM acCIeKTe MOT'YT MO3MLIMOHMPOBAThHCSA KaK Hayd-
HO MHTEPIPETUPOBAHHOE OTpaKEHNE 00bEKTHBHBIX COLIHO-
TICHXOJIOTHYECKNX (PeHOMEHOB — ()OPMHUPOBAHUS M Pa3BU-
TUSL TMYHOCTH, €€ aJlanTallui B colMaibHOM cpexae. Kax-
Jiast IMYHOCTh MPUYACTHA K 3TOMY IIPOLECCY B CYOBEKTUB-
HOM TUIaHe, U e€ 0a30Bble IEHHOCTH HEMHHYEMO OyIyT
KacaTbCsl CaMOIIO3HAHHUS, CAMOOILICHKH, caMOpeaTn3aliuu B
o0mecTBe B LEJIOM M B 3HAUMMBIX JUIsl HE€ COLMAIbHBIX
TpyNIax B YaCTHOCTH, KOTOpBIE B 3TOM IUIAHE CIEXyeT
paccMaTpuBaTh Kak MCTOYHHK Pa3BUTHUS JIMYHOCTHBIX LIEH-
HocTel unena rpynnsl. Ho onpenenstoreit Ha 3Tane ocBo-
€HMs TPYIIIBL JISIOBOTO B3aMMOJEHCTBHA BCETja BHICTYIIA-
eT yxe copMHpoBaHHasl CHCTEMa [EHHOCTEH, U MMEHHO
Ha He€ MBI TIpe/roiaraeM ONMHUpaThCs B Havyane GpopMHPO-
BaHUs y4eOHOro B3aMMOIEUCTBUS MPU M3y4EHHM IeAaro-
T'MYCCKUX JUCLMILINH.

B wuepapxuyeckoil koHuenuuu JgugHoctH b. bparychk
BBIZICTISIET YETHIPE YPOBHsI €€ Pa3BUTHUS: STOLEHTPUYECKU,
TPYNIOIEHTPUYECKUH, MPOCOUMaNbHBIN (TyMaHHUCTHYE-
CKMI) W JyXOBHBII (dcxaromormyeckuii) [9, c. 36-37].
EcrectBeHHO, KaxIplii U3 HUX MpennoyiaraetT chopMHupo-
BaHHOCTb OIPENCIIEHHONW TIPYyNIbl LEHHOCTEHW, KOTOpas
crocoOHa B JaybHEHIIeM TpaHC(HOPMHUPOBATHCS, Pa3BU-
BaThCA, MPUOOPETATh OTIEYATOK O0Jiee BRICOKOTO YPOBHSL.
[TpyHyMas JaHHYIO KOHIEHIMIO KaK OPHEHTUPOBOUHYIO
JUISL CTAHOBJICHMS JIMYHOCTU HE TOJIBKO B COLIMAJIBHOM, HO
U B OOIIEMHPOBOM KOHTEKCTE, HE MOXKEM OJJHAKO IOJIHO-
CTBIO COITIACUTBCS C aBTOPOM B OTPHULIATENILHOM TPaKTOBKE
STOLEHTPUUYECKOI0 YPOBHSI Pa3BUTHSA KaK ITOCTPOEHHOTO
UCKITIOUUTENILHO Ha MOTPEOUTENLCKOW MOpaly B OTHOIIIE-
HHUM K MUpY U Opyrum noasM. CKkopee BCero, clIeayeT ro-
BOPUTH O BOCTIPHATUM ce0s B €IUHCTBE CBOMX HOTPEOHO-
CTEH, MHTEPECOB, HAMEPEHUI KaK IPUOPUTETHBIX II0 CPaAB-
HEHUIO C OCTAIBHBIMU JIOJIbMH, YTO HE 00S3aTENBHO MpPU-
oOpeTaeT JIMHEHHBIN BHJ, Aeas YeJIOBEKa STOUCTHYHBIM
MaHHITYJISITOpoM. 3aboTta 0 cebe, CBOEM BHYTPEHHEM MHpPE
Y KM3HCHHO Ba)KHON MHKPOCPENE HE MOXKET OLICHUBATHCS
KaK MOTEHINATBHO OTPHLATEIBHOE SIBJICHWE. OHA JIMIIb
OTpakaeT OOBEKTHBHBIE 3aKOHOMEPHOCTH CYIIECTBOBAHMS
YyeJIoBeKa KaK OMOCOIMANbHOro cymectBa. llpu stom de-
JIOBeUECKas JINYHOCTh C MJIaZICHUECTBA SBIISACTCS TPOM3-
BOJHBIM OT KYJIBTYPHOTO YPOBHS OOIIECTBA, CTETICHU €TO
TYMaHHOCTH, II03TOMY Ja)K€ Ha BJIEMEHTapHOM YPOBHE
JMYHOCTHOTO DPAa3BUTHSI UYEJIOBEK MOXKET pacCcMaTpHBaTh
KaK IIeHHbIC W BayKHbIC U ce0si TOOpOXKeNmaTebHbIE OT-
HOIICHUS ¢ OJIM3KMMH, COTEPEKMBAaTh M COCTPAAATh JIIO-
JSIM 1 )KMBOTHBIM, HCTIBITBIBATh 3CTETHIECKUE TyBCTBA, HE
MMEIOIIME MPSAMOro OTHOLICHHS K JIMYHOHM BBITOAE, U T.IL
Taxkum 00pa3om, MBI HE OCIApUBAEM BO3MOXKHOCTH ITOJIO-
SKUTENTBHOW POJTM 3TOLIEHTPUUECKUX LIEHHOCTEN B pa3BUTUHI
JMYHOCTH ¥ CYNTAEM 3aKOHOMEPHBIM M €CTECTBEHHBIM Ha
JTarne NEPBUYHOTO BXOXK/IEHHS B COACPKAaHUE NeJarornde-
CKOHM JMCUMITIMHBI OOpamieHne UMEHHO K Y3KO JIMYHOCT-
HBIM LIEHHOCTSIM CTYJEHTOB, KOTOPBIE MOTYT M HE COOTHO-



CUTBCSI UMM C IIEHHOCTAMH TPO()eCCHOHANBEHO-TIeIarory-
YECKOTO CTAHOBJICHUSL.

C aTol TOYKH 3peHUs LeJb N3y4EHHs TeAarornyeckon
JWCIATUTMHBl MOXKET B JIMYHOCTHOM AacCIIeKTE IOATAITHO
CTPYKTYPHPOBATHCA KaK ()OPMHUPOBAHHE TTOJIOKUTEIHEHOTO
OTHOILICHUSI K CUTYyalliy B3aNMOJICHCTBYS (JOBEpHE K Tpe-
TIOIaBATEII0 U TPYIIE, YIOBOJIBCTBUE OT OOLICHHS, NMpH-
HATHE W3YYaeMbIX peajuii Kak JIMYHOCTHO 3HAYMMBIX);
(hopMUpOBaHHE YBEPEHHOCTH B ceOe Kak CyOBheKTe KOH-
TEKCTHOTO OOIIeHHs (HAIMYME HEOOXOIMMOTO COepIKa-
TENIFHOTO M IPOLIECCYaIBHOIO Pecypca); MPUHATHE Mpo-
(becCHOHATBHBIX LIEHHOCTEH KaK JIMYHBIX; aKTUBHOE OCBO-
€HHE COAEPKaHUs y4eOHON NUCIUIUIMHBI KaKk BayKHasi CO-
CTaBJAOIIAass COOCTBEHHOTO ITPO(ECCHOHANBHOTO, COLU-
TBHOTO W JINYHOCTHOTO CaMOCOBEPILIEHCTBOBAHMS, KO/
B MHpOOIIYIEHHH Oyayiero nexarora "us odIen cucre-
MBI LIEHHOCTEH BBIJIENISIETCs TIIaBHEHIas — YUeHHUK CO CBO-
UM MHpPOBOCIIPHSITHEM, BHYTPEHHIUM MHPOM W WHIABHIY-
TBHBIMU 0cOOeHHOCTSIMU"' [2, ¢. 92].

B coorBercTBUMM ¢ 0003HAYCHHON HepapXuei Iemnei
Hamy Oblia 00OCHOBAaHA W BHENPEHA B IPAKTHKY U3yYECHHS
MeJarorn4ecKuX JTUCHMIUTNH TUJaKTHYecKast TeXHOJIOTHs,
B KOTOPOH Beyllee MECTO 3aHsUl aKCHOJOTHYECKUH IOJ-
XOJI K TIOJITOTOBKE T1€/Iarora B COYETAaHWH C aKMEOJIOrHYec-
KUM, ACATCIbHOCTHBIM, JIMYHOCTHBIM, CHHEPTCTUYCCKUM,
CUCTEMHBIM, CPCAOBBIM NOAXOJaMHU.

[pemaraemasi TEXHOJIOTHS PACCUUTAHA HA JBYEAMHYIO
CBsA3b IIPpHU HU3YYCHUU NECAArOTrMYCCKHUX AUCHUIUIMH ayau-
TOPHOW ¥ BHEayIUTOPHOH (CaMOCTOSITENBHOM) paboThl,
MIOCKOJIbKY YCBOEHHE 0a30BOM MH(pOpMAILMK Kypca MOYTH
MIOJIHOCTBIO BBIHOCHTCS 38 PAMKH HEIOCPEICTBEHHOTO B3a-
HUMOJEHCTBHS TPENofaBaTeNli U CTYAEHTOB. DTO ONpaB-
nmaHHbIN mar. Kak orMedatot poccuiickue yuénsie M. bep-
manackuii 1 B. I'y3eeB, "mpeaMeT Hameil 3aKOHHON ropao-
ct OonbIIOH 0OBbEM MPEIMETHBIX 3HAHMHA — B M3MEHHUB-
HIeMcsi MUpEe HPAKTHYECKU IHOTEepsUl CBOIO LIEHHOCTb, IO-
CKOJIbKY MH(OpMaILUsl CTajia JITKOJOCTYITHOM, a 00bEM eé
B MHpe ObICTpO pactér... HeoOXoquMbIMK CTAHOBSTCS HE
caMH 3HAaHW, a 3HAHHWE O TOM, e M KaK MX HNPUMEHSTb.
Ho emi¢ Baxxaee — 3HaHHE O TOM, KaK UH(OPMAIIUIO T100bI-
BaTh, MHTEIPUPOBATh WM co3laBaTh. Y To, M apyroe, u
TPEeThe — Pe3yJIbTaThl ACSATEIBHOCTH, a ASSTEILHOCTD — 3TO
pemerne 3amaq!" [1, c. 66].

OcHoBormonaraomyM Uist 0T00pa M KOHCTPYHUPOBAHUS
(opM M METOIOB B3aMMOICHCTBHS B paMKaX aKCHOAMIAK-
THUYECKOH TEXHOJOTHHU SIBIISUIOCH MOJIOKEHHUE O TOM, 4TO B
COBPEMEHHBIX TEXHOJOTHAX Y4eOHOTO B3aMMOACHCTBUS
"Ka)XIpIif yIaCTHHUK aKTa B3aUMOJCHCTBHUS MMEET MHOXKe-
CTBO BO3MOKHOCTEH B TOH WMJIM MHOM Mepe peayn3oBaTh

CBOIO CYOBEKTHYyI0 akTuBHOCTH" [5, c. 218]. IToaTomy eé
MPOIIECCYaTbHON OCHOBOW SIBJSUTHCH MHTEPAKTHBHBIC MeE-
TOJIUKY, B YACTHOCTH WUTPOBBIE, a TAKXKE yIeOHOEC MOJICITH-
pOBaHUE, B3aUMOPELICH3UPOBAHUE, aHAIN3 M CaMOAHAIIN3
PO ECCHOHATBHBIX pEanii B COOTBETCTBHU C COJEpIKa-
HHEM HM3ydaeMoro kypca. OJHako Mo Mepe BO3MOKHOCTH
MBI TIOCTOSIHHO TMOTYEPKHUBAIN OOIICKYIBTYPHYIO 3HAYH-
MOCTh MPHOOPETAEMBIX YMCHHUH W HABBIKOB B3aUMOJICH-
CTBHSI, TIPUMCHCHHEC NEJArOrMYCCKUX 3HAHHHA B CEMEE,
TPYAOBOM KOJIJIEKTHBE U T.II.

AKIIEHTHPOBAJIaCh WHCTPYMEHTAIBbHAS POJIb YYCOHBIX
METOIMK HMEHHO KaK METOJUK KOHCTPYKTUBHOT'O B3aUMO-
neiicteus. K mpumepy, ogHy U3 pemaromux Uit dddek-
TUBHOCTH aKCUOAMIAKTUUECKON TEXHOJOTHU 3ajau perian
MPEToaBaTes b, MPUMEHSS HANPAaBJISIONINE, KOPPEKTHPY-
IOIHMe, TApPMOHHM3HUPYIOIIUE MPUEMBI B OOINCH CTPYKTYype
y4eOHOro B3aUMOJICHCTBHS CTyneHTOB. [Ipy aHanu3e uro-
TOBBIX TBOPUYECKHMX pabOT OyIyIIUX IEAaroroB (MOIEITH-
poBaHue (pparMeHTa 3aHATHs, OeCeNbl, UTPOBOTO JACHCTBUS
U T.J.) KaK TIOKa3aTeIbHBIA pe3yIbTaT OTMEUaeM mpodec-
CHOHAJTbHYIO UACHTH(DHUKAIMIO U 3aMMCTBOBAHUEC UMH 3THX
npuéMOB B TMPAaKTUKYy COOCTBEHHOTO KOHCTPYHPOBAHHUS
eJaroruueckoro B3auMOIEHCTBH).

Emié 6oiiee BaXKHO TO, YTO MCIOJIL30BaAHUE aKCUOIUIAK-
THUYECKOW TEXHOJIOTMH MO3BOJISIET obecreunBaTh (Hopmu-
pOBaHIE HAIPaBIEHHOCTH CTYJCHTOB Ha OBJAJICHUE OCHO-
BaMH TEJAaroruvyeckol JesTeIbHOCTH KaK jKeJlaTelbHbIA
pe3yabTaT moiydaemoro obOpazoBanus. ComnocrabieHUe
JIAHHBIX KOHCTaTHUPYIOIIEro U (OPMHUPYIOIIETO SKCIepu-
MEHTa TOKa3aJI0 MOJIOKHUTEIbHYI0 AUHAMUKY 3TOTO IMOKa-
3areNs B OKCIEPUMEHTAIBHON Tpymie, KoTopas Cylie-
CTBEHHO TPEBOCXOJIJIa aHAJIOTMIHbIC U3MEHEHHS B KOH-
TPOJIBHOM.

BoiBoabl. TakiuM 00pa3oM, akCHOTUIAKTHIECKas TeX-
HOJIOTHS, pa3paboTaHHS M BHEApPEHHAs HaMHU KaK CIClH-
(uueckasi cucrtemMa OpraHu3alMM W3YYCHHUs MeJaroruye-
CKUX IUCLHWIUINH, MPEACTABISETCS MEePCIeKTHBHBIM CIIO-
co0OM pacmpenuss UX (QYHKIHH B CTPYKType BBICIIETO
MeIarOTHYECKOro 00pa3oBaHMs C TOYKH 3PEHHS Pa3BUTHUSL
JUYHOCTH KaK CyOBEKTa COLMAIFHOTO B3aHMOJICHCTBUS B
LIEJIOM M IIeAaroru4eckoro B3anMMOIEHCTBHS B YaCTHOCTH,
MOBBIIICHUST MOTHBAllMM K MPUOOPETEHHUIO TICHXOJIOrO-
MeIarOTHYEeCKIX 3HAHWH, OpHUEHTAIlUN CTYJeHTa Ha Kade-
CTBEHHOE OCBOCHHE MeJarorudeckoi npodeccuu, cosna-
HHUIO TPENNOCHUIOK ISl TaJbHEUIIero npodeccrnoHaibHO-
TO CaMOYCOBEPIIIEHCTBOBAHHUS. AKTyaJIbHBIM HallpaBICHH-
€M HCCIEIOBAaHUN BUIAUM aJalTalldI0 3TOM TEXHOJIIOTHHU B
YCIOBUSIX IUCTAHIIMOHHOTO OOyUICHUSI.
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®opMupaHe Ha yMeHHA 3a IPUJIaraHe Ha AHAJIM3 M CUHTe3 NPHU pellaBaHe HA 3aa4M M0 reoMeTpHs

Munywesa-bouikuna [Joopunka Bacuneea, dokmop, doyenm

Munywes Bacun bopucos, 0okmop Ha nedazocuueckume HayKu, npogecop,
Inosouscku ynusepcumem ,, Ilaucuii Xunenoapcku”, [Inosous, bvacapus

Pestome: Tasu craTust ce siBsiBa MPOIBDKEHIE Ha Hamara padora ,,OTHOCHO M3IOI3BAHETO HA METOIN M €BPHUCTHKH MPH PelllaBaHe
Ha 3aJa4yd OT MO3MIMUTE Ha pedIeKCUBHO-CHHEPreTHYHHMS MOAXOJ~, MyOnuMKyBaHa B jkypHanma Science and Education a New
Dimension: Pedagogy and Psychology. — Vol. 11(14), Issue 27. — 2014. — P. 52-56. e-ISSN 2308-1996, p-ISSN 2308-5258, ksuero ca
pa3paboTeHN TEOPETHYHHTE OCHOBH HA pasIiekJaHaTa TeMa, KOMTO MOraT Ja CiIy)KaT KaTo 0a3a 3a M3rpakiaHe Ha ChOTBETHA
MeTOzKa Ha o0ydeHne. B Hacrosimara craTus IpeacTaBsiMe KOHKPETHA Peain3aliis Ha ChBPEMEHHA METOAMKA 3a 0OydaBaHe Ha
IpUOMH Ha YMCTBEHA JIEHHOCT, KOWTO JONPHHACST 3a Pa3BUBAHE HA €BPUCTHYHU YMEHUS M PE(IEKCHBHU CIOCOOHOCTH MpH
pelaBaHe Ha 3a/1a4y [0 TeOMETPHSL. 3aIll03HABAHETO Ha YIEHHUIUTE C OOIIOIOrHYECKH M YaCTHH METOJIH 3a J0KA3aTelICTBO, & ChIIO U
C EBPUCTHYHH CXEMH 3a ThpPCEHE U HAMUPAHE Ha PETIEHHs, Ce ABsIBA e(EKTUBHO CPEICTBO 32 CAMOOPTaHU3UpPAHE, CAMOYIIPABIEHUE
camoperyiipaHe Ha MUCIIOBHATa UM JeiHocT. PaspaboTkara e anpoOupaHa B ydeGHaTa IPaKTHKA.
Kniouosu oymu: ymenue, pewasane na 3a0auu, 00W0NI02UECKU MEMOOU — AHAIU3 U CUHINE3, eBPUCIMUYHU CXeMU

BnBenenne. Kakro cme mocounnu B [1], HE3aBUCUMO OT
TOBa, Y€ CBUIECTBYBAT JOCTa ITyOJUKAlMH, CBBP3aHU C
0o0y4eHHeTO B pellaBaHe Ha 3a/ia4yd, TO3U IMPOOJIEM Ipo-
JIbJDKaBa Jia € aKkTyaJleH, 3alll0TO HENPEKbCHATO CE Pa3BUBa
Y MOXE JIa Ce U3CJIe/[Ba OT Pa3IM4HU no3unuu. Tam ca pas-
pa6OTCHI/I TJIAaBHUTE TCOPCTUYHU NTOCTAHOBKU HaA Pa3IrjICiK-
JlaHaTa TeMa, KOUTO C€ OCHOBABAT HAa MPUHIUIIUTE HA CH-
Heprerukara [3]. IlpomechT oOyuaBane B pelaBaHe Ha
MaTeMaTU4YCCKH, Hali-Beue HCAJIMOPUTMHUYHU 3a/lad CC
sABABaA CJIOXKHA, HeﬂHHeﬁHa, OTBOpE€HA JMHAMUWYHA CUCTEMA,
Mopajii KOETO HEroBaTa pean3aliys uMa Bpb3Ka ¢ peduiek-
CHBHO-CHHEPreTUYHUS 1oAxo/ [4] u ce 6azupa Ha 3HaHMs
32 OOIOJIOTMYECKUTE U HIKOU YaCTHU METOJIM 32 JI0Ka3Ba-
HE Ha TBBPACHUSL.

IesaTa Ha craTusTa € Ia MpEACTaBUM KOHKpPETHa pea-
JIM3alys Ha ChBPEMEHHA METOMKA 32 (JOpPMHpaHE Ha yMe-
HUS 3a MPWIaraHe Ha OOIIOIOTMYECKUTE METOAN aHATU3 U
CHHTE3, BKJIIOUHTETHO WU MapaJeTHOTO UM H3IIOJI3BAHE,
KaKTO M Ha HAKOH YaCTHO-MaTEeMaTHYeCKH METO3H 3a pe-
[IaBaHe Ha HEaJITOPUTMHYHHU 33/1a9H 110 TEOMETPHSL.

H3no:xeHue Ha OCHOBHMSI MaTepual. SIcHO e, 4e To3u
npo0OJieM € TBBPJE CIOKEH, HsIMa €THO3HAYHO pelIeHHe U
3aBUCH OT IOJrOTOBKAaTa Ha 00y4aBaHHUTE U O00y4aBalluTe
KaKTO MO OTHOIICHUE Ha (haKTUUECKUsI MaTepual, Taka U
BBPXY CBIIHOCTTa U OCOOCHOCTHTE Ha IMPWIATaHE HA Pa3-
JUYHUTE METOIM 3a pemiaBaHe Ha 3amaud. 1lle orGenexrm,
Ye MHOTOKPAaTHUTE IPEXOAW OT aHalIu3 KbM CHHTE3 U
00paTHO, TPH MapaNETHOTO, a OIIE ITOBEYE MPU CHBMECT-
HOTO UM TIpUJIaTaHe 32 ThPCEHE Ha PEeIICHIs Ha MaTeMaTH-
YecKH 3aJ[ayfl, MPEBPBINAT, MO CHIIECTBO, MAPATIETHOTO U
CHBMECTHOTO M3IIOI3BAHE HA aHAJIM3a U CHHTE3a B TIPOIYK-
THUBHU €BPUCTUYHH NIPUAOMH [5], KOUTO ca YaCTHU CITydan
HA M3BECTHUS TPUIOM ,,aHAITN3 Upe3 cuHTe3”. Te ca OCHOB-
HO CpEencTBO 3a 000CcO0sSBaHE HA 3aqaYNTE-KOMIIOHEHTH,
pelaBaHeTo Ha KOMTO Wrpae KIFOYOBA POJS 33 peans3u-
paHe Ha pemIeHHeTO Ha M3XOAHaTa 3amada. MHOro 4ecto
3a[JaunTe-KOMIIOHEHTH C€ pelaBaT Bb3 OCHOBA HAa YaCTHO-
MaTeMaTHIECKH METOAM, OBJIAASBAHETO HA KOUTO TTO3BOJISI-
Ba Ha pEIIaBAlIHAT 33a[adaTa B JOCTa CIydad Ja F3IION3Ba
CHHTETHYHH Pa3ChXICHHUS B TOJsIMa YacT OT Iporieca Ha
HEWHOTO pemaBaHe. AHAIOTMYHO MOXE Ja ce Kake, de
OpPUCHTUPAHETO KbM H3MOI3BAHE HA HAKOW CICIIHATHH €B-
pUCTHKH [5] B MHOTO CITydaW Ce OCHOBaBa Ha W3TpaJicHU
YMEHUS 33 aHAIWTHKO-CHHTETHYHA NeiHocT. [lopamm mo-
COYCHHUTE MPEANMCTBA HA TE3W MPUHOMH, TIXKHOTO OBIIAIS-
BaHE Ce pa3IJIekaa KaTo IJaBHA e Ha OOYYCHHETO, a

Pa3BHBaHETO HA YMEHUS 3a JUPEKTHO CUHTETUYHO ThPCEHE
Ha pellleHre U MapajeHOTO MpUlaraHe Ha aHajlu3 U CHH-
TE3 MOJIIOMAarat M3ITBIHEHNETO Ha IIaBHATa LEdl.

lle orbenexum, e Npu 0OY4EHHETO Ha y4YeIIUTEe CY-
OexkTH (YYEHWIIM WIM CTYJIEHTH) €IHa W Chlla 3ajada
CB3HATEITHO MOXE Jia Ce U3IOJI3Ba KaKTO 32 HIIIOCTPHUpaHe
Ha TPUIIOKCHHUCTO HAa Pa3JIMdHU O6H_[OJ'IOFI/I‘{€CKI/I METOaHU
3a pelaBaHe (IMPEKTHO MPUIIAraHe Ha CHHTE3; MOCIIE/I0Ba-
TEITHO TpUJiaraHe MbPBO Ha HECHBBPILEH aHAIM3, a CIej
TOBA Ha CHMHTE3, BB3XOJA11 aHAJIN3, METOA Ha CKBUBAJICHT-
HOCT), TaKa M C OTJIeA MO-SIBHO M SICHO Jia C€ OTKPOST CIIe-
U(UYHATE OCOOCHOCTH M Pa3IMIMs MEXIY TAX, a CBLIO U,
3a Jia ce OLIEHH KOI METOJ € IO-palliOHaJIeH B KOHKPETHUS
npuMmep. ONUTHT MMOKa3Ba, 4ye TOBa MMa CUJIEH pedrexcus-
HO-oOyuaBany eeKT, Thil KaTo JonpHHacs 3a (popmupane
Ha pedIeKCHBHU CIIOCOOHOCTH. BBB Bpb3Ka ¢ TOBa Lie 110-
COUMM, Y€ PelIaBaHeTOo, HalpuMep, Ha 3a7ayara 3a J0Ka3-
BaHE Ha HepaBeHCTBOTO Ha Komm upes3 mocoyeHHTe I1M0-
rope MeTOIH NPEeBpPbIIA TOBA HEPaBEHCTBO B TOJIKOBA IIO-
HyJSPHO 3a ydeluTe, 4e Te ro IpHeMaT KaTo OCHOBHO
TBBpACHHUE (33/1a4a-TeopeMa) U MOoraT Jja TO U3MOI3BaT Ha-
TOTOBO TIPH pellaBaHe Ha pa3sHOooOpa3HH 3axauu. 1o To3u
Ha4YMH JaKe MOXKe Jla ce 000co0M HOB YacTeH MeTo[ (oc-
HOBaBalll ce Ha HepaBeHCTBOTO Ha Kormm) 3a pemraBane Ha
3a71a9M OT ONpPEAEIICHN BUIOBE, KOUTO MOrar aa Ob1aT op-
TaHU3UPAHH B CIICHUATHH IOJICUCTEMH C e€()eKTHBHA MHO-
ro(h)yHKITOHATTHOCT (3aTBBP/IsSBAHE HA 3HAHUATA U YMEHH-
ATa 3a TpIIATaHe Ha eIWH WIM MOBeYe OOIIOJIOrHYEeCKH
METO/IY, Ha eIMH WM II0BeYe YaCTHO-MATEMAaTHYESCKH Me-
TOIH, B T.4. © 000COOCHHS BE€UE METO U Ap.).

B y4eOHaTa mpakTHKa 3aro3HaBaHETO Ha yYSHULUTE C
OCHOBHHTE OOIIOJOIMYECKH METOAW AaHAIW3 W CHHTE3,
KaKTO U C TEXHUTE NIPESAUMCTBA U HEJOCTATHIIN, OOUKHOBE-
HO ce U3BBPILBA BHPXY 3aJa4H 3a JOKa3BaHE Ha THKIECTBA
WM HepaBeHCTBa OT ajredpaTa. ToBa e IpUeMITHBO, ITOHE-
JKe B IOBEUYETO CIy4adl TEXHHUTE JIOKAa3aTeNICTBA ca IOJ0-
CTBITHH U JIECHO C€ U3SIBABAT IIO3UTHBHUTE M HETaTHBHHUTE
UM CTpaHH, KaKTO HaIlpuMep TIpU JOKa3BaHE HAa Bede CIIO-
MEHATOTO HepaBeHCTBO Ha Komm.

C omren cb3/1aBaHe Ha BE3MOKHOCTH yYEIIUTE CYOeKTH
Jla TIpeHAacsAT YMEHMSATa CH 3a W3BBPIIBAHE KaKTO Ha
HECHBBPIIICH, TaKa ¥ Ha BB3XO/ISII aHAJIN3 ¥ TIPH pelllaBaHe
Ha TEOMETPHYHH 3a/a4d (He caMo 3a J0Ka3BaHe, HO W 32
W3YMCIICHUE WITH TIOCTPOCHNUE) U, 32 Ja ce YOeIsT Te, e 3a
TaKMBa 3a/audl W3IOI3BAHIAT aHAIN3 JIOPH MOXE Ja ce
OKa)ke TIO-TIPOJYKTHBEH, € YMECTHO 33/IauMTe Jia ce opra-



HU3UPAT B cucteMa /A/, Ha KOSTO MpeIHA3HAUYECHUETO €
OBJIJIIBAHE HA T€3U METOAU. B Hest morar fa ce BKIItoYat
cJelBaluTe 3a7au, Thi KaTO TE JOMYyCKaT pellaBaHe Mo
Pa3IUYHU HAUYMHH, MIPU BCEKU OT KOUTO € MPUIOKHMA U
cxemara Ha [am. Ot apyra cTpaHa e 0TOEIEeKIM, de TE3U
3a/laui, OCBEH 32 OBJAISBAHC HA OCHOBHHUTE OOIIOJIOTH-
YECKU METOJIU, Ca MOAXO/AIIN U 32 BKapBaHe B 30HATA Ha
omu3koro pazputue (36P) Ha ydernuTe Ha yMEHHETO M Ja
M3BBPIIBAT MO-CIOXKHATA ASHHOCT — HapajieTHO NpUJIaraHe
Ha aHaJIu3 U CUHTE3.

C

3amauya l. Jlagen e paBHOOEOpeH TPUBIBIHUK ABC
(AC=BC). Ako tgy = %, kbaeto y= <ABC (uepr.1), ma ce

nokake, ye meauanute A4; (A; € BC) u BBy (B; € AC) ca
B3aUMHO MEPICHIUKYIISPHH.

Thil KaTO Ta3W 3a/a4a € MbpPBa OT Pa3TIIeKJAHATA CHC-
TeMa, TPH PEIIaBaHETO HA KOSTO CE M3IOJI3BA MAPAJICTHOTO
NpUIaraHe Ha aHaJlu3 ¥ CHHTE3, TO METOMYecKara paboTa
[0 ThPCEHE HA HEHHO PEIIeHHE C YUEHHIH € MOAXOIII0
Jla ce TPOBe/IE 110 CIICIHUS HIAH.

1. AkTyanu3upaHe 3HAHUSTA 332 KJIFOYOBHTE €IEMEHTH
OT TEOpeTUYHUS 0a3uc Ha 3ajavaTa — (opMmyrara 3a Me-
JIMaHa B TPUBIBIHUKA, KOCHHYCOBAaTa TeOpeMa, XapakTe-
PUCTHYHHUTE CBOMCTBA HA MOHSTHETO MPABOBIBIEH TPHB-
reHuK. ChINo Taka TpsOBa Jia Ce IPUIIOMHST U 3HAHMS 3a
METO/Ia Ha MmapaMeTpH3aIyITa.

2. OpueHTHpaHe KbM TOIXO/ISI BADUAHT Ha TPHUIaraHe
Ha aHaJMTHKO-CHHTETUYHHU Pa3CHKICHUS NMPU THPCEHETO
Ha pelieHre. 3a [eTa € MoJIe3HO Ja ce KOHCTPyHpa cXeMa

A KaTo Ta3u Ha ¢ur. 1, ¢ koeTo ce 000co0sIBaT U 0OEKTHUTE HA
Yepr. 1 MUCIIOBHATA JISHHOCT.
Morar J1a c€ mapaMeTpusupar lIOCTaT’quO € J1a C€ mapameTpusu-
10 moxodme purypure: PAaT 10 eAHAKBOCT WJIK 0 mogodue
— AABC Ype3 XapaKTePHCTHYHH CBOICTBA
Eageﬂoi _ AABA]_ Ha NIPaBOBI'bJIEH Tpl/IT)F'l)J]HI/IK:
AABC — paBroGenpen (A4BBy) |~ AdOB HM3uckBaHe:
AAin BBlsf MeIUaHu — AAA,C (A4,0B,) Jla ce nokaxe, ue
tgACB=2 (ABB;C) ~ AMOB, A4, | BB,
4 _ (A BOA4,)
(¢ur. 1)
U Ip.
®@ur. 1. PaSCT))KI[eHI/ISI Ha napaJieJIHO IIpujlaraHe Ha CUMHTE3 U aHaJIU3
Ot cxemara ce 3a0ensi3Ba, ue TPYJHO MOXKE CaMO upe3 Bwsxooaw anamz — 1 crenka: AA; L BB, <

CHHTE3 Jla Ce CTUTHE OT JaJeHOTO B 3a/a4aTa O M3HCK-
BaHETO, a CHIO U CaMO UpEe3 aHAJIM3 J1a CE CTUTHE OT H3-
HCKBAaHETO J0 JaJEeHOTO, T.€. KaTo 4e JIM B Cllydas HE ¢
LeIecho0pasHo Ja ce M3IOJ3Ba cCaMo eIUH OT MocoYe-
HHUTE BapUaHTHU Ha NpUJIaraHe Ha aHaJIM3 WM CUHTE3. 3a-
TOBa € LeNecho0pa3Ho a ce M3MOI3Ba APYr BapHaHT 3a
ThPCEHE Ha pELICHUE, HalpuMep, NapajelHoTo Mpuiara-
HE Ha aHAJIU3 U CHHTE3.

3. leraiin3upaHe Ha €TalMTe U CTHIIKUTE Ha Ipoleca
Ha THPCEHE Ha pelIeHHE OT IJIeJHa TOYKa Ha O4YepTaIus
ce, B IPEAXOAHUS €Tall, BADHAHT Ha MPHUJIaraHe Ha OCHOB-
HHUTE OOIIOIIOrMYECKA METOIH.

3a Ta3u 3a7a4a € XapakTepHO, Y€ B XO/a Ha MpHJIaraHe
Ha TE3W METOAM C€ MPOAYIHpa JONBIHUTETHA HHGOP-
Manys, Bb3 OCHOBAa Ha KOATO BB3HHUKBAT B “IBIDKEHHE
HOBH HIEU 32 ThPCEHE Ha pELICHHE.

Jloka3zartencTBoTo, uye Meauanure A4, u BB; ca B3anm-
HO NEPHEeHANKYISIPHI MOJKE JIa CE peann3upa Mo ABa pas-
TMYHA HauwHA. [Ipy equHMs Ha4YMH € AOCTaThYHO Ja ce
mapaMmeTpusupa A0 emHakBoct AAOB, a mpu apyrus —
AAOB; (umu ABOA,). Tyk npencraBsMme, IIpu TOBa CXeMa-
TUYHO, OTKPHMBAHETO Ha PEIICHHETO Ha 3aJadaTa caMo 10
ITBPBUSI HAYMH NPU NapajielIHO NpHaraHe Ha BB3XOJISI
aHaJIM3 U CUHTES.

Pewenue (Mo mbpBH HA4YMH). 32 KPaTKOCT, MpeICTa-
BSME CXEMaTHYHO caMO pe3y/aTara OT IpoBe/eHaTa (C Ha-
1112 IOMOIIl) aHAJTUTUKO-CHHTETHYHA AEHHOCT OT 00yJaBa-
HHUTE CyOEKTH (CTYISHTH /WK YICHHULIN).

<AOB=90° < AB? = A0? + B0O? (xbaero O e mpecey-
HaTa TOYKa Ha METUAHUTE).

Cunmes — 1 crenka: Ot AA; u BB, — Memuanu —
1

A0 =2AA,, BO=2BB,, AA, =27+ % n BB, =
%\/ 2¢? + a? (kpuerto a e GempoTo, a ¢ € OCHOBaTa Ha

AABC) = A0 = sV2c7 + & u BO = 327 + a2,

3
Bwvszxoosw ananuz — 11 creIika:
AB? = A0? + BO? & ¢? = (2¢% + a?) +35 (2c% + a?)
< 9c? = 4¢? + 2a? < 5¢? = 2a2.
Cunmes — 11 cTprka:

Or tgy = % = cosy = g, a [0 KOCMHYCOBATa TeopeMa
—c?=2a%*+ 2aa§:> 5c% = 2a?.

C ornej chb3laBaHe Ha YCIOBHUS 33 Pa3BUBAHE HA pe-
(hJIeKCHBHUTE UM CHOCOOHOCTH, Tpemiarame Ha oOydae-
MUTE []a CPABHAT HANpPABEHUTE NOTYK Pa3ChKACHUA C
PA3CHKAEHUATA, KOMTO CE U3BBPIUBAT IIPH PelllaBaHe Ha
anrebpuyHaTa 3ajaua: ,.Jla ce nokaxe, dye ako a’ + b% +
c®—ab—bc—ca=0,10a=b=C"u ma mIBAT ChIIC-
CTBYBAILMTE TIPWIMKU U PasIuKu Mexay Tax. /Tyk oTsa-
psaMe enHa ckoba, 3a Ja CIIOMEHEM, Ye Ta3H 3a/aua € pe-
1IaBaHa OT TAX IO-PAHO Ype3 MPUIAraHe KAKTO HA HECh-
BBpIIEH aHanu3 (MO0 cxemaTa Ha EBKIMI), Taka M 4pe3
BB3X0/AN aHanu3 (o cxemara Ha Ilan), a ciej ToBa, Bb3
OCHOBA HA AHAMTUYHUTE PA3ChkKIEHUS, ca OhOpMIU
peienrero cuateTuyHo./ C HAIIa MOMOL T€ OTOEN3BAr,
ye cera MpM Ta3y TeOMETPUYHA 3a7a4a 32 OTKPUBAHETO HA




pelIeHre TPYTHO MOXKE Ja CE MPIIIOKK CaMO aHAIIA3 FITH
camo cuHTe3. MlHaue ka3aHO, TyK ce Mpwiiara Ty aHaJu3,
Ty CHHTE3, MOPaad KOETO, 3a Ja € BE3MOKHO O(pOpPMSIHE
Ha CHHTETHYHO pEIllcHUE, TPIOBa, MPOCICIIBAHKN CHOT-
BETHHUTE CHMBOJIA 32 MO-KPATKO 3aIlliUCBaHe (= U =), 1a €
BB3MOJKHA, B KpailHa cMeTKa, HAKaKBa ,,.cpella’” Ha aHaJu-
TUYHUTE W CHHTCTUYHHUTE Pa3ChKICHUsA. TBiH Kato B
MIPEJICTABCHUTE II0-TOPE Pa3ChXKICHUSA Ta3u ,.cpema’ €
HAJIHIIE, MOXKE JIa CE HATIPABHU CJICTHOTO
4. CuareTnyHo 0OpMSHE HA PEMICHUETO.

_3 _Sny i 2 2 _

Ortgy = oty = cosy usin® +cos - =1=
cosyzgzcz =a’?+c?=5c% =2a? =9c? =4c¢* +
20> = c¢? = %(202 + a?) + % (2¢? + a?).

Ot npyra crpaHa, Thii kKaTo AA4; u BB, ca MenuaHu, TO
ca U3IbJIHEHU paBeHcTBaTa AQ = %AAl, BO = 53311

AAy = 2V2c% + a® u BB, = sV2c% + a2,

2

Cnenosarenno A0 = %\/ZCZ +a’?uB0 = %\/ZCZ + a?
= A0? = %(202 +a®) uBO? = %(ZCZ +a?).

Ot mociaeqHWTE J[BE pPAaBEHCTBA M PABEHCTBOTO
c? = é(Zc2 +a?) + % (2¢? + a?) cnenpa, ue e W3MIBIHE-
Ho AB? = AO? + BO? = AABO e npaBObIblieH C paB
BI'BJ 1IpH BBpXa O = AA1 1 BB;.

3agauaTa e pelieHa.

B xoHTekcTa Ha unesita 3a ,,0KpYIHEHHUTE TEOPETUYHU
enuHuIK” (1o EpaHueBn), a chIo C oryiel pa3sBUBaHE Ha
YMEHHS 32 CaMOOCh3HaBaHe (MHTEJICKTYaIHH pe(IICKCHB-
HU yMEHUsS) U caMmoopranu3anus, B erama E4  Ilormen
Hazax OT METOMMKaTa 3a pellaBaHe Ha 3amaqd [2] mpen-
Jlarame Ha y4ellluTe Jia Ce ChCTaBH, KOJIEKTHBHO, U Jia ce
pemn 3anava, obpaTHa Ha ropHarta. Tyk Ie MOCOYMM
€llHa OT ChCTABEHUTE OOPATHH 3a/1a4u M HEHHO pelleHue,
OCHOBABAIIO ce Ha obmiara it nadopmanus.

3agaua 2. [lanen e paBHOOeapeH TpubrbIHUK ABC
(A4C=BC). Axo wmemuanure AA; (4,€ BC) u BB
(B1 € AC) ca B3auMHO TIEPIICHANKYISIPHH, Ja Ce HAMEPH
cosy, (y= £AOB).

Pewenue. Or AA;1BB; = ~AOB=90° = AR?=
AO? + BO? (xpaero O e IpeceyHaTa TOYKA HA MeIua-

aute). Ilonexxe AA; m BB ca memuann = AOQ = §AA1,
BO =2BB,, AA, = -V2cZ + & n BB, = sV27 + &,
(xkpmero a e Gemporo, a ¢ e ocHoBara Ha AABC) =
A0 =:V2c7+a% u BO=:V27+a® = AO?=
%(ZCZ +a?)uB0? = % (2¢? + a?).

Torasa ot paBencTBoTo AB? = AQ? + BO? ce monydaBa
5¢? = 2a®. KaTo ce M3M0JI3Ba TO3M PE3YNTaT U KOCHHY-

coBara Teopema 3a AABC, ce Hamupa coSy = g.

B cemms eran E4 ce komeHTHpa U BBIPOCHT MOXKE JIH
Jla ce pelIaT Te3! JIBE 33/1a41 C N3IO0I3BaHe Ha OCHOBHATA
nHdopmanus B TSIX — AAACHUTE CIEMEHTH BBB BCSKa OT
3aauuTe ONPEAEIAT pasriekaaHara Gpurypa 10 penanus
nonobHocT. M3ThKHA ce, Ye ¥ pH ABETE 3a/1add MOXE /1a
ce TPWIOKH METOABT Ha IapaMeTpu3anusi, KaTo ce
BBBE/E MOAXOAII JHMHEeH mapamersp. Ho nmokato mpum
3amada 1 TakpB ce sBABa O€lpOTO, 3aIIOTO Ype3 HEro
JIECHO C€ M3pa3sBaT BCHUKHU €JIEMEHTH B TPHBI'BJIHUKA, TO
Ipy 3ajada 2 TO-TIOAXOIAII0 € 3a HapamMeTsp Ja ce

n3bepe orceukata OA; = OB, = x. [loHexxe METONBT Ha
rapaMeTpHu3alys He € el Ha pasriieKaaHe B Ta3! CTaTHs,
HSMa J]a TIPE/ICTaBsIME pelleHHsATa Ha JABETe 3aJadul 4pe3
Hero. Paspaboren Oe W TpeTwm HauWH 3a pelIaBaHe Ha
3a/ada 2, KaTo ce M3MO0JI3Ba crienupuIHaTa HHPOpMaIys
B Hesd, a uMeHHO ¢akTpT, 9e¢ AABC ¢ paBHOOEApEH.
Torasa, kato ce moctpou u Tperata menuana CCy, cien-
Ba, Y€ TS CHIEBPEMEHHO € U BUCOUMHA, U BIIIOONOBSIIIA

2% Ho AC, =

Y
B TpubIbiHUKA. ClenoBaTeHO tg5 = oo
1

A0

OC;, 3aroBa tg}Z—I =—= 1.

oo =3 Or Tyk u ¢dopmynara

1—tgzg 4
cosy = m C€ IoJiydyaBa coSy = g
2

IToBeyeTo oOy4aeMu OKauecTBSIBAT TO3M HAYUH KaTO
MO-paIoHaseH.

B eran E4 ce pasrnexaa u 4eTBHPTH HAYMH 3a pela-
BaHE Ha 3aj7jaya 2, OCHOBABAIll C¢ HA BEKTOPHHS arapar.
Tyk e yno0Ho na ce u3bepe BeKTOpHa 0a3a, ChCTaBeHA OT
BEKTOPUTE CA u C_B, MOHEXE CKAJIApPHOTO MM TMpPOU3BE-
Jenue cpabpka COS ¥ . bes orpaHnyeHue Ha OOIIHOCTTA,

MOXE 1a Cc€ IpueMe, 4e 0a3uCHHUTE BEKTOpH Ca CIMHUYHH.

Upes Tsx ce uzpaszsaBaT Bekropure AA; u BB;, cien xoe-
TO C€ M3MO0N3Ba, Y€ CKAJIapHOTO NPOU3BEIEHHE Ha IIO-
CIIZIHUTE € paBHO Ha HyNa, ThU KaTO T€ ca MEePHEeHIUKY-

4
nsipHA. OT MOTYYEHOTO PABEHCTBO CE HAMHPA COSY = —.

3acnyxaBa 1a ce OTOENeKH, 4e BEKTOPHUSIT METO]T MO-
XKe J1a ce MIPUIIOKH U 3a pellaBaHe Ha 3aga4a 1.

C oby4aemure ce 00CHXK/Ia U BBIIPOCHT KO OT pasriie-
JAaHUTEe HAUYMHU 32 pellaBaHe Ha 33JauuTe € I0-paluoHa-
JIeH, KOETO ChIIO ChICHCTBA 3a pa3BUBAaHE HAa TEXHHUTE pe-
(hJIeKCHBHU CITIOCOOHOCTH.

C ornen moambpKaHe HAa yMEHUsATa 3a NpHJIaraHe Ha
obmonoruueckute merond B 3BP, e ymectHo nma ce
NPOBEX/a aHAIOIMYHa PaboTa M C APYTH CXOAHM 33/1a4d
(xouTo TyK HsAMa Oa ommcBame). Tyk mie ce cripeM Ha
METO/IMKaTa Ha O0y4eHUE Ha Te3U METOH ¥ B PAMKHUTE Ha
30HATa Ha akTyanHoTo pasutue (3AP) Ha ydermure, Kato
3a menta IUe pasriegaMe eAdH IpeACTaBUTeNl Ha
cporBeTHaTa noacucrema /B/ ot 3agaun.

3amaya 3. Axo @, b u ¢ ca crpannte Ha TPUBTBIHUK
ABC u Te yIoBIeTBOPABAT paBeHCTBOTO a°+h?=5¢% 11a ce
JIOKaxke, 4e Menauanure My AA; u BB; ca B3auMHO
HePIeHANKYISPHH.

Memoouuecku xomenmapuu, cevpzanu ¢ emanu El u
E2 om memoouxama 3a pewasane na sadauu [2]. O6uk-
HOBEHO B HaYaJIHHS €Tall OT ThPCEHETO Ha peIlIeHHe Ha
JlaJieHa 3aJa4a MpooJeM 3a YIeHHUIIUTE ce OKa3Ba N300pbT
Ha OOIIONOrMYECKN METOH, Ype3 KOUTo Ts aa Obie ,,aTa-
kyBana”. [Ipu HauamHa 00paboTka Ha WH(OpP-MaIUITA B
3amada 3 ce 3a0ens3Ba, Y€ MHOTO TPYIHO O Ce OTKPHIIO
pelIeHne Ype3 JUPEKTHO TpHiIaraHe Ha CHHTE3, Thil KaTo
He € sCHO KaK Ja Cce M3I0JI3Ba JAJCHOTO PaBEHCTBO
a?+b?=5c%. Ot mpyra cTpaHa, ChIIECTBYBAT CPABHHTEIHO
MHOTI'0 TPH3HAIM 3a MEPICHINKYIAPHOCT HA IBE NPaBH,
KaKTO W CIIEACTBHUS OT TBBPACHUETO, Y€ JABE IIPAaBU ca
B3aMMHO MEPIEHANKYISPHH, MOpaan KOETO MpH u3bopa
Ha aHAIUTHYEH METOJ € 3a NMPEANOYHTaHe Aa ce ,,BbPBU
Hampen~® 4pe3 cxemara Ha EBximma, ,XBbpiaSHkA”
HEMPEeKbCHATO TOrJe] KbM YCIOBHETO Ha 3ajadaTa.
Paz6upa ce, Ou MOITIO A2 ce MPUIIOKAT U PA3CHKACHHS 10
cxemara Ha Ilam, HO TyK, ¢ oryies 1a ce yChbBBPIICHCTBAT



YMCHUATA Ha YYCIINTE Ja M3IONI3BaT cxemara Ha EBkiu,
€ Ienech000pa3HoO Te Ja Ce HacodaT Ja MpHIoXKat
HECHBBPIICH aHAIN3.

C Hecvevpuwen ananusz. la nomyc-
HeM, ye Meauannte A4, u BB, B
AABC ca B3aUMHO NepreHAU-
kymsipau 1 G e mpeceyHata M
Touka, T.e. G € METUICHTHPHT
My (uept. 2). ToraBa AABG e
NIpaBOBI'BJIEH. 3aTOBA, aKO Ce
noctpou Tperata meauana CCj
Ha AABC, o GC; ce sBsaBa Me-
JTMaHa KbM XUIIOTCHY3aTa B Ipa-

BOBIbIHUA AABG wW 3Hauu
1 c
GC; =-AB =-.
2 2
Ot pmpyra crpaHa, OT CBOMCTBOTO Ha MEIHIIEHTHpa
3c
ciensa, ue CC; = 3GC; = Py Taka crpanute Ha ABCC;
ce M3pa3uxa upe3 MapaMeTpuTe @ U ¢ U CJIECJOBATEIHO €
Lenecb00pa3Ho 32 HEro Ja ce NMPUWIOKH KOCHHYCOBaTa

Teopema

A C, B
Yepr. 2

2 2 2 2,62 _oc? 2_g.2 2_5.2
BC*+BC{-CC{ A"+, =~  4a*-8¢ a®-2c
COSB = = % = =
2'BC-BCq 4a- 4ac ac
T.C.
2 2
a“—2c
cosff = —— 1)

ac

AHanorn4Ho, mo KocuHycoBaTa Teopema 3a AABC
crenBa, 4e

a?+c?-p?

2ac (2)

Torasa, cerimacHo paseHctBa (1) u (2), € H3IBIHEHO

cosf =

2 2 2, .2_p2
a“-2c a“+c“—b
= = 2a’—-4c*=a’+c*-b? =
2ac 2ac
a’ + b% = 5¢2.

Cera Beue cTaBa SICHO Kak 11e ce 0pOpPMHU CHbOTBETHOTO
peleHne upe3 NpuiaraHe Ha CHHTE3, HO MOpaay OTpaHU-
4yeHHs B 00eMa Ha CTaTHATA, TYK HAMa J1a TO OIUCBaMe.

B eran E4 , Ilornex Ha3an” mbpBO ce pa3ucKBa BBHIPO-
CHT 32 HAMUpaHE Ha JPYTU PelleHus Ha 0a3aTa Ha JpYyrd
TeopeTHyHH Oa3zucu. Hsxou yueHnnu ce opueHTHpaT KbM
U3M03BaHe Ha popMynaTa 3a MeguaHaTa:

1 1
AA| = EVZbZ +2c?—a? BB, = EVZaZ + 2¢? — b2,
CBOWMCTBOTO HAa MEIUIEHTHPA U akTa, ye AABG e mpaBo-
BIBJICH. Ta3u HIes TE OCHILECTBSBAT, MPOBEKIANKHU I10-

CJIEAOBATEIIHO HECHbBBPIICH aHAJIN3 U CUHTE3, KAKBATO € U

LeNTa Ha pasmiiexaaHe Ha 3agada 3. IlogpoOHOoTO 0dhop-
MJICHHE Ha TO3M aHAJIU3 M CHHTE3 TYK HAMA Jia MpejcTa-
BsME.

Ha cnenpamo msato B eran E4 ce pasriexna u BbIpo-
CBHT JJAJIU € BSIPHO 00paTHOTO TBEpAcHUE. C aKTHBHO yJac-
THE Ha Y4YCHHIMTEe ce (GopMynupa M aHaJIOTHYHO Ce
peraBa oOpaTHaTa 3ajada Ha JaJieHaTa, IOpajd KOETo ce
Hajlara Jja ce MOCTAaBHM W M3WCKBAaHETO Ja (HOpMYIHpaT M
3aja4a, KOATO Ja 00eAMHABA TE3U JBE 3aJaud. YMECTHO €
Ja ce IOCTaBH W JUIAKTHYECKOTO 3aJaHMe. IOCIeHATA
3aja4a Ja ObJe pelleHa Ype3 Bb3XOAAI aHaIU3, ¢ KOETOo 3a
MOpe/IeH BT Ja ObJaT OCh3HATH CXOJCTBATA U PA3INYHUATA
MEX]y JBaTa BuIa aHaim3. [0 TAKbB HAYMH CE OCBIIECT-
BsiBa OOrata KOMIUIEKCHA JISHHOCT, BKIIFOUBAIIA: PEIIaBaHE
Ha 3aJ]a4aTta [0 HJIKOJKO HauMHA C M3IIOJN3BAHE HA Pa3iiy-
HH TEOPETUYHHU 6a3MCH, KOHCTPYHpaHe Ha OOpaTHH 3a1a4n
W OTHOBO MpUJIAraHe Ha W3MON3BaHUS METOM, a HakKpasl,
obeMHsABaHEe B CHHEpPreTHYeH acrekT [6] aBere 3amauu B
elHa, PEelIaBaHeToO Ha KOATO Mo cxemara Ha Ilam ce siBsiBa
HaHecTeCTBEHO 32 YUCHHUIUTE.

Hakpas 1e npeacTaBuM caMo YCIOBHETO Ha OIle eHa
3aj1aya (laBaHa Ha KOHKYPCEH KaHAUIATCTYICHTCKH H3IIUT
B bwarapust) ot moncucremara /b/: ,,Jla ce HaMepsT ocTpu-
T€ BIJIM Ha MNPaBOBI'BJICH TPUBIBIHHUK, aKO PAANYCUTE
CHOTBETHO Ha BITMCAaHATa B HErO M ONMCAHATA OKOJO HEro
OKPBKHOCTH C€ OTHACST KakKTo 2:5.”

H3Boau. PeanmusupaHeTo Ha TakaBa KOMIUIEKCHA JIEHHOCT C
MHOTOKPaTHO TIpIIaraHe Ha cxemara Ha EBkiun, mpu enHa
U ChI[a TEOMETPUYHA CUTYAIUsl WX TP Pa3InIHU CUTYa-
IIUH, KaKTO U Ha cxemara Ha [lam, a ChIIo U mapajienHoTo
MpUIaraHe Ha aHaJi3a M CUHTE3a, JIONPHUHACS CHIIECTBEHO
3a TMOHATATHIIHO CAMOYCHBBPIICHCTBAHE HA YMCHMATA HA
o0yJaeMuTe 3a pa3ChKACHHA M0 TE3U CXEMHU U BKAPBAHETO
UM B TSXHATa 30Ha 3a akTyaiaHo pasuthe (3AP). Benuko
TOBa € MPEIINOCTaBKa 3a IMOACHHO U CaMOCTOSITETHO yJac-
THE Ha y4YeIIUTe MPH PelIaBaHeTO W Ha APYTH 3aJadd OT
noacucremara /b/.

BaaromapHoct. V3cienBanusara ca HamnpaBeHH ¢ (Qu-
HAHCOBOTO ChielcTBUe Ha (GoH ,,Hayunu mscnenBanus”
npu [1Y ,Ilancuit Xunengapcku”. JloroBop Ha MPOEKT
HN15-OdMU-004.
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Millousheva-Boykina D.V., PhD & Milloushev V.B., DSc.
Forming Skills for the Application of Analysis and Synthesis in Solving Problems in Geometry
Abstract. The article is a continuation of our work ,,About Using Methods and Heuristics in Solving Problems from the Perspective
of Reflexive-synergetic Approach”, published in the magazine Science and Education a New Dimension. Pedagogy and Psychology.
—Vol. 11(14), Issue 27. — 2014. — P. 52-56. e-ISSN 2308-1996, p-ISSN 2308-5258, where we have worked out the theoretical bases
of the theme, which can be used as a base for the elaboration of methodic of education for solving problems. In the present paper we
suggest a certain realization of modern methodic for education of students in methods of intellectual activity, which contribute to the
development of theuristics skills and reflexive abilities in students in solving problems in geometry. The acquaintance of students
with heuristics schemes for looking for and finding out solutions, as well as the knowledge of generally logical and private methods
for proof are effective means for self-organization, self-government and self-regulation of the thinking activity of students. This
elaboration is piloted in the educative practice.

Keywords: skill, solving problems, generally logical methods — analysis and synthesis, heuristics

Muaywesa-boiikuna JI.B., Muiaymes B.b.
®opmupoBanne yMeHHii 1151 MPUMEHEHHsI aHAJIN3a W CHHTe3a NPH PelIeHnH 32129 10 TeOMeTPHH
AHHOTaUWA: OTa CTAThs SABJSIETCS POJOIDKCHUEM HaIllel padoThl ,,OTHOCHO M3IOJI3BAaHETO HA METOIN W €BPHCTHKH IPH pelllaBaHe Ha
3a/1a41 OT MO3MIMHUTE Ha peieKCHBHO-CHHEPreTHYHHS TIOJIX0., OMyOIMKOBaHHOM B sxypHaste Science and Education a New Dimen-
sion. Pedagogy and Psychology. — Vol. 11(14), Issue 27. — 2014. — P. 52-56. e-ISSN 2308-1996, p-ISSN 2308-5258, rae pazpaboraHsr
TEOPETUYECKHE OCHOBBI PacCMaTpHBaEMOi MPOOIEMBI, KOTOPbIE MOTYT TIOCITY)KUTh Kak 0a3a Jisi OCTPOCHHSI COOTBETCTBYIOLIEH METO-
MKW oOydeHust. B HacTosieit craTby pe/icTaBlieHa KOHKPETHAsl peatn3aliisi COBPEMEHHON METOIUKH O0yJIeHHs IIPUifoMaM YMCTBEH-
HOMH JIesITeTIbHOCTH, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO 3BPUCTHUECKUX YMEHHH M pPedIIeKCHBHBIX CIIOCOOHOCTEH NPH pEelIeHNH 3a1a4
1o reoMeTpur. O3HAKOMJIEHHE yJaIIHXCs ¢ OOIIETOr HIECKUMH HITH YaCTHBIMH METOJIaMH JIOKa3aTelIbCTBA, a TAKIKE C IBPUCTH-YECKHMHU
CXeMaMH TS TIOMCKA U HaXOXKJICHWS PeIleH s, SBIIsieTCs S(EeKTUBHBIM CPEICTBOM CaMOOPraHM3aIiK, CaMOYIIPABICHHS U CaMOpeTy-
JIMPOBAHMS MX MBICIUTEIBHON JesTeNbHOCTH. PazpaboTka anpoOupoBana B yueOHOI paKTHKE.

Knrouesvie cnosa: ymenue, pewenue 3a0ay, 0bujenocueckue Memoobl — GHANU3, CUHME3, IPUCTIUYECKUE CXeMbl



MipowHuk 1.B.
F_Ih*bqgge j_dhf_g”*Zp+*€ sh”h nhjfm\Zggy Zg]Jehfh\gh€ ]jZfZlbggh€ dh
mqgge\ ihgZldh\h€ azZ]Zevghhk\elgvh€ rdheb

Fejhrgbd 1jbgZ <Zkbee\gZ dZg”"b~ZI"hpZdhldgdgbojgZmbdb € "\bdezZ~Zggy
Q_jgel*blcgdpelegyggbc i_"Z]lh]Jegqgbc md-gj# Rl \lq _gdZQ _jge]*\ Mdjz€gZz

:ghlzZpeMm klzgz\_" fghh~"bqges j_dhf_g~Zp+*€ sh”h nhjfm\Zggy Zg]ehfh\gh€ ]jZfZhbggh€ dhi
gZldh\h€ az]Zevghdtka blrmvh€&€m\Zggyf klZ*ec aZzk\h}ggy gbfb Zglehfh\gtlelh ZpHfizidbggh]lh fZ
\Zgh *hljbfm\ZIbky gZmdh\h h[% jmgid\Zggadko gizbg@dliryy fheh”rbo rdheyje\ Zg]Jehfh\gh]lh ]j
fZl _jeZdpbl_je€ ZgZ%ejmggbde\ gzZi\ghdwyghbo dhfie_dke\ a Zgleeckvdh€ fh\b *eyeihgZldh\h
lgvh€ rdheb _IZib nhjfm\zZggy ljZfZlbgwh§loX\blgadZchfe_ggy mqgge\ ihqzZidEWhehndheb a
nhjfhx S3UHVHQW 3URJUHVVLYH ihje\gygh a SUHVH®WhéhPHOHrdheéyg¢k\gr\gltb\bfaggetie
gbf 1jZfZlbggbf fZI aZxbhZfb Z\I_glbggh]lh gZ\gZevgh]h \e*_hneevim 1Z _\jbklbggh€ [_ke*

Kntovosi cnoga: Zglehfh\gZ 1jZzfZlbqggZ dhfi_l_glgeklv Zglehfh\gbc ]jZfZlbqggbc fZk_jeZe ihc
\elgy rdhezZhNtrerdheyje klZ"e€b igEypbHEvhimbqggbc dhfie_dk Z\lIlZglbqgbc gZ\gZbvgbc \e/_
neevf _\jbklbggZ [_ke*Z

H”ge}x a o0Zjzdl_jgbo jbk kmqgZkpih&E gl Jjheghhk}e hkh[eb\hkle \b\g_gg¥ egrhfh\
rdheb } \ijh\Z~" _ggy gZ\qZggy *gha_figh®dodphhbh ¥Rl neZem fhele'wjizfftb ralle*gh a
ihgzldh\ec ré&heh”redheyje fZxheh™elb 1ZiZfb nhjfm\Zggy ]jZfZlbggh€Dg#\bqgdb H
egrhfhl\ghx dhfmgedZlb\ghx edkfje\lgyglfggh\z *M>g]_cWingDWH yjhale

21, egljh~mdlb\gbc Z[h je\_gv 3gdjaMFZxlvaleage kihkh[b hagZchfe _lgihywh&iqge\
AZ]lZevgh}\jhi_ckvdbfb J_dhf_g”*"Zpeyfidlmebhag®\bkb ]jZfZIbqgbfb YW bgsZZdpz

Ib1¥® h~”ge}x a hkgh\gbo kdezZm\dpoZydh§hp\HIEf:=F 1}Je8Z Fp} m\Zlm gZ
dhfi_I_glgekd?¢ ]jZfZIbhpg dhfi_ll greklx \bdhjbklZgges \¢"_h i** qZk idlagghZip«€ ]j-
fb jhamfedftzlgeklv fheh~rh]lh rdheyjz M _dhfedn gZ ihqzZldh\hfm qEbgly g*F gz\
ghlhZglbggh]h hnhjfe_ggy k\h€o mkgko<3hiftzlg fgbo gZlhehrm} gghkkepehgZe
\bkeh\lex\Zgv « jhamfeggy 1jZfZlbggh\lbhd hphf2gggyje*gh€ fh\b i~ daKfyth\&_ggy
fhle_ggy *grbo ydZ % jmglm}livky gZ Kkidre[#bdhc goz"blgZZit hagZchfe_dfjh\gbfgh\bf e
ggec \azZ}fhne€ \enrjh\ergbbogladg4gv]jggfZ]ljzfZibggbf fZI1_jeZehf « gZ \bdhjbklZgge e
gh€ mk\er"hfe_ghkle anrZligkkiivhérgghébhdB\boZbg fzZkhd ij_A~f_Ile\ dmiirbdme\
j_}kljm\Zlbaea@pz\ZIlb 1jZfZlbgge y\bsZe)jarkddhbra | e nhge\ fZexgde\ ~ec |Z hkh]
e ibk_fghfm fhle_gge €o0ge+ hkh[ep\hligllb g badzrghfelh[lh ]jZneqgbghd melkkljZlI
ghkle €0 mlI\hj_ggy * nmgdp&hifin\Bggi” qZk gzZ\qZggy ]jZfZlbggh]lh fZl _jeZem
gh\gbfb dhfihg_glzfhjafvgb§gh€ ddfirkdheyje\ GZ ~hpeevghkle \thdifpbghboggy *
Ilghkle \bklmizxlv |Zdbf gqbghf J]jzfzdB&bi-\a@Zdg¥ggy I|Zdbo yd ljhjaZ2\Zg¥gbc
1iZfZlbgge gZ\bqgdb « ]JjZfZlbgedkIvmKk\lsihiezldh\hfm kIimi_ge g9Z\qZggy :F gZ]he
f IThx nhjfm\Zggy <grhfh\gh€ ]jZfZgbqgh€Idhf\Zl 1Z <L F sZ]*gZ lafkkdeh\z
lghkle maqgidedZldh\h€ aZzZ]Zevghhk\elgvh€ 7“rehedzZdjeie ggy ]jZAB gy hbogge\ gZ
IAR } h\heh?pdfgdibggbfBEgog/fldbhjfb cmjhdZo :F ijhihgm} \bdhjbklIh\m\ZIb \ejrh\Z¢

agZq_gh¥fzZlbggbfb j_p_ilbl\gjbfiphdn jeZeb Jeg\he mdjRinvBlucri, 185) +]jZ
Ib\gbfb gzZ\bghdtb ggy Z |g4ftzlgghx fZlbgge ¢]jb Limkh\Z ijhihgmthreyob i
mk\e~"hfe geklx "hezZggy fhjrnkbglBdkbqggbo Ijm~gdsie\ \ m

Nhjfm\Zggy Zglehfh\gh€ ]jZfZlbdqighZ8ddofide Zddg i« qZzk aZk\h}ggylmbdbojeaghk
kle =D mddrkmijhAhm}livky i \gbfb hkHEades\ fhieA§gy
eb\hklyfb \jZom\Zgay¥ kilgZgy cabiegh]l]h HI° _ohqZ iblZzggx nhjfm\Zggy :#D gZ ihq
lizfZlbggh]lh fZl _jeZem :=F m\ddyjffb\hifAR kimi_ge h\heR”"eggjp~cey}lvikyZag
jZpehgZevgh]h kihkh[m hagZchfe hggyn¥haephNrdo bdkle\ hkiim[eb\hkle mhyfmxb
eyje\ a gh\bf :=F \bagZq _ggy ihkge"mMgbk¥ cadlle\hfke\ azZ]Zevghhk\elgvh rdheb
gy gbfb ApZkh\bo rPhgdent Simple i Present \Zggyf klZ”~ec aZk\h}ggy gbfb egiafih\gh]h f
Progressive j_ZeesaZpey pe}€ hke«aqgthdgbbklZglZdh™ \bagZg_ggy jZpehgZevghfih kihkh][
\gZevffhhh"bggbo dhfieGd#KVao Zgleeckvalhggy fheh”~rbo rdheyjs\=h aghé@tIvky
fhib:F "ey IAR g_"hkee”~" _gbfibf IThlh aZebgh]bskymgl
ljh[e_fe gZ\gqZggy :=F mqgge\ ihqzldhdhg irtdhe=th\ldegklggly fheh”rbfb rdheyjzZfb
ijbreeyeb m\ZIm [Z]Zlh f_Ih"gkIs\gdXh™MgZkh\bo Rregkent Simple i Present Progressive.
H;»*]bg ZDmeer Pe g \bjer_ge iblZzggy « amfhylbgbgighh
eexkljmxlv hkh[egAYgdggy fheh”~rhje\rdkémglhighlh gZmdh\h]h2rhkelsH*bggy |
:=F fZc[mlgesfb \gbl_eyfb :F ihg#eldhdhd gdZp+€ aZ j_amevlIZIZfb ydh]lh fb knhj

F <;e[he_Ilh\Z jhaley”~z} ljZzfZlbggbdtlzki_dI
]h\hjeggy :F mdg=d deZke\ aZjZlgwdieh F_Ihx klZ}HegzZ" ZIlb f_lh~bqgges j_dbf_g~Zp-€
rdheb DDEmMIlec "hkeer""m} Zdbb\elaZyd¥ \Ssh~ h n_dIb\gh]h nhjfm\Zggy :=D mgq

\Zggy kem [h\bo qZkibfd\feh\gges klAjrblAR
rdeevgbde\ M k\hx gNpleZI F w _1Ze
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