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[TpoBenenuii HaMH aHali3 PI3HUX MIAXOMAIB A0 KiIacHQikalii HAyKOBUX IIKUI JaB 3MOTY
chopMyBaTH XapaKTepHi O3HAKH, QYHKIII, crienndiuHi 0COOIUBOCTI, KOTPI MOXKYTh CIYyTyBaTh
KPHUTEPIsIMH TIiJ1 yac cucTeMaTH3aii Ta kinacudikaliii HayKoBO-MeToauuHuX mKia. [lpore, icHye
pSi IHIIMX MEHII 3HAYMMUX O3HAK Ta XapaKTEPHCTHK CHHTE3 SKUX MOXE CIyryBaTh st
PO3pOOKH HOBUX MPHUHIHUIIB KiIacu(ikaiii HAYKOBUX HIKIJI.
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Tumowenxo A. A. Knaccugpuxayusn nayunslx wikoJ.

B cmamve ocywecmenen ananuz paziudmblx N00X0008 K KIACCUDUKAUUU HAVUHBIX UWKOT,
Pe3YIbMamsvl KOMopo2o NO360IULU CHOPMUPOBANb COOCMBEHHbIE XApaKmepHvle NPU3HAKU, QYHKYUU,
cneyuguueckue 0COOEHHOCMU, KOMOpble MO2YM CAYJICUMb KPUMEPUAMU NPU CUCMEMAMU3ayuu u
Kaaccuurayuu HayuHo-memoouyeckux Ko

Kniwoueesvle cnosa: nayunas wikona, HayyHas Memoouyeckas WKoAd, KIACCUDUKAYUSL HAYYHBIX
WKOJ, (PYHKYUU HAYUHBIX UKOJL.

Tymoshenko A. A. Classification of scientific schools.
The article presents the analysis of the different approaches to the classification of scientific
schools, the results of which allowed to form their own specific features, functions, specific features,

which can serve as criteria for the systematization and classification of scientific and methodological
schools.

Keywords: scientific school, scientific methodological school, classification of scientific schools,
science schools function.
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PignencoKkuil deprcagrHuil ZymanimapHuil ynieepcumem

BUBYEHHS BJACTUBOCTEM EJEKTPOCTATUYHOI'O IMOJIS
3 BAKOPUCTAHHSM IH®OPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOI'TH

3anpononosano innosayitinuil nioxio 00 GUEUEHHS OCHOBHUX GIACMUBOCMEU eNeKMPOCMANUYHO20
noJs 3 BUKOPUCHMAHHAM KOMN T0OMEPHOI MamemMamudnoi mooeni, sKka 8i0meopioe ainii, wjo € caidamu
eKBINOMEHYIANbHUX NOBEPXOHb eNeKMPOCMAMUYH020 NOJisi 080X MOYKOBUX 3apsdie HA NIOWUHI, Oe
PO3mMauiosani yi 3apsaou.

Knrouosi cnosa: memoouuna inHo8ayis, Komn 1omepHa MamemamuiHa mMooeib, eKginomerHyidibHi
JUHIL.
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Ha creorogni cepen mnpoOiem, Oe3mocepeqHhOo TOB’S3aHUX 3 IMIJBUIICHHIM SKOCTI
HaBUaHHSA, Woro iHTeHcHdiKallii, onTuUMI3allii, I1HHOBaIlli, caMe I1HHOBAIlIWHI TPOIECH
NpUBEPTAIOTh 10 cebe uM He HaWOuIbnry yBary. BoHHM 3yMOBIeHI HH3KOIO MPOTHPIY, SKi
PI3HATHCA DKEpENaMu, TPEIMETHUM MOXOHKEHHSAM, CKIIaHICTIO.

OcCHOBHE MPOTHUPIYUS PO3BUTKY CUCTEMH OCBITH — HEBIAMOBIIHICTh TPAIUIIHHUX METO/IB,
3aco0iB, TEeXHOJIOTiH 1 (OpM HaBYaHHs, BUXOBAHHS 1 PO3BUTKY YYHIB HOBHM COIliaJbHO-
eKOHOMIUYHUM yMOBaM >KUTTs. HeajekBaTHuUil 1 HEOJHO3HAYHUN PO3BUTOK HAYKOBO-TEXHIYHOTO
Mporpecy, PUHKOBUX (HOPM TOCTOJAPIOBAHHS, COIliajbHI Ta €KOHOMIYHI CTPECH BUKIHKAIOTH
HEOOXIJIHICTh TMPHUHIIMIIOBOTO OHOBJIEHHS 3MICTY, CTPYKTypH, (opM, MeToiB, 3aco0iB,
TEXHOJIOT1H 1 IeIaroriyHuX YMOB HaBYaHHS OCHOBAM HAYK B Cy4YaCHIH 3arajlbHOOCBITHIN ITKOJI.

MetoanyHi iHHOBALIT — 11€ pe3yJIbTaT TBOPUOTO MOIIYKY OPUTIHAIBHHUX, HECTAHAAPTHUX 1
HETPUBIAIBLHUX PIIICHb PI3HOMAHITHUX JUIAKTHYHHUX MpoOseM. [IpsMuM mpoaykToM TBOPYOTO
MOLTYKY MOXXYTh OyTH HOBI TEXHOJIOTil HAaBYAaHHS, BKIIIOYHO 3 KOMII IOTEPHUMH, €IEKTPOHHO-
KOMYHIKaTHBHI 3aCO0M HaBYaHHs, OpPWIIHAJIbHI JAWJIAKTHYHI CHCTEMH HaBYaHHS, HOBHUU
HaBYAJIbHUN eKCHepUMeHT Ta iH. [loOiYHMM NpOAYKTOM I1HHOBAIif SIK MPOLECY MOUIYKOBO-
TBOPYOI MISUTBHOCTI € 3pOCTaHHs MpodeciitHol MaHCTEPHOCTI YUUTENA-TIPEIMETHUKA, HOTO PIBHSA
KyJIbTYpH, (OpMyBaHHs crHeuu(piqYHOTO (I3UYHOTO CTHIIIO MUCIEHHS, HAyKOBOI'O CBITOTJIALY,
eKCIIEPUMEHTaIbHOI MAaHCTEPHOCTI.

Y4uTenb-npeAMETHUK — 1€ BUPIIIAIbHUNA 1 He3aMIHHUN (akTOp HAaBYAHHS, 1 BiJ HBOTO Y
BEJIMYE3HIM Mipl 3aJle)KUTh YCIIX HOBOBBEJEHb. TBOpYl TONMIYKH YYHUTEIIB-HOBATOPIB —
b. I. dertsiproBa, B. I'. Inpuenko, M. M. [Tantumesa, B. @. [llaranosa, O. M. Xemoka Ta iH. —
YK€ CTBOPHJIM BaroMuii HApoOOK 1HHOBAIIH, K1 3HAYHO 30araTHJIM MPAKTUKY POOOTH CepeTHBOL
3arajlbHOOCBITHBOI LIKOJIM, TEOPETUYHI 1 METOOIOTTYHI OCHOBU METOJMKH (DI3UKH SK HAYKOBOI
TUCLIAILUIIHMA.

Snpom abo “xoHienToM’ iHHOBAII € MPUHIMIIOBO HOBa ines. Jlxepenom ii Moxe OyTu
JTOCJTITHUAIIBKA JISTTbHICTh BYEHOTO-METOJMCTA a00 TOIMIyKOBa MPAKTHKA yYUTENs-HOBaTopa. |
X04 Lf 17ed TEXHOJOTIYHO MaTepiaii3yeThCsl, TPaHC(HOPMYETbCS, BCE K, SIK CTBEPIKYBaB
K. [I. YimuHChKUHA, HE TEXHOJIOTIS, HE JJOCBI, a caMme 1/1es MOKJIaJieHa B HIOTO OCHOBY.

Un MOXIMBO HAaBYUTH KOHKPETHY O0COOYy TBOpPYOCTi, MOIIyKYy HOBUX imed? OpHi
CTBEPIDKYIOTh, IO 116 HEMOXJIMBO, 1110 1€ Aa€Thcs Bia bora. [HII nepexoHaHi, o 1e He TUTbKU
MOJJIMBE, aje Horo HeoOXiHO poOUTH BXKE B CepelHiil 3araJbHOOCBITHINA mIKoii. Bimomwmii
munakt 1O. K. baGancekuil BBaXaB, 110 HABUYAHHS TBOPYOCTI MMOYMHAETHCS 3 YMIHHS BU3HAYATH
ONTHUMAJBHI TUJAKTUYHI PIIICHHs, BiAOUpaTH pamioHaNbHUNA i1 JAHOI CHTYyaIll 3MicT, Gpopmy,
TEXHOJIOT10, METOH 1 3aCO0M HaBUaHHS, PO3BUTKY 1 BUXOBAHHS yUHIB.

CrorosHi B Teopii 1 MPAaKTULIl METOAUKU (I3UKU SK HAyLl CIIOCTEPIratoThCsl MEPEXOH 110
€JIEKTPOHHO-KOMIT FOTEPHUX TEXHOJIOTH HaByaHHs. Komm’rorepHa TexXHIKa y HO€JHAHHI 31
CHeliaJbHO  PO3POOJEHHUMH  EKCIIEPUMEHTAJIbHO-AOCIIAHUMU  HPOTPaMHUMHU  3aco0amu,
NpU3HAYCHUMH JUIS  OTPUMAaHHS, HAKONHWYEHHS 1 BHJA4Yi HA BHMOTY HaBYaJIBHOI
eKCIepUMEHTANIbHOI 1H(popMallii Mpo 3MiHU NapameTpiB (Pi3UUHUX BEJIUYMH 1 iX XapaKTEepUCTHK
MOJKE 3 YCIIXOM BUKOPHCTOBYBATHCh Ha BCIX eTarax HaB4YaJIbHOTO IPOLIECY.

[HHOBaiiiHI TporiecH B MeTOAUII (i3UKH, SIKI TIOB’S3aH1 3 BUKOPUCTAHHIM KOMIT IOTEPHOT
TEXHIKH, 320€3MeUyI0Th MIePEHECEHHs 17IeH 1 YSBJICHb 3 OHI€I Taiy3i 3HaHb B iHIIY, €PEKTHBHE
BUKOPUCTAHHS MOHATIHHO-KOHIENTYaJIbHOTO anapaTy, METO/IIB Ta 1HIIMX I13HaBaJIbHUX 3aC001B
OJTHUX O0JIaCTeW TMenaroriyHoi HayKH IHIIMMH, IO BEJAE 1O TOCHJICHHS IHTETPaTUBHOI PO
Gbi13u4HOT HayKH.

IHHOBamii HEMOXJWBI 03 BIPOBADKCHHS  JTOCHITHHWIBKOI  JISIIBHOCTI  y4YHIB Y
HaBYalbHOMY Tporeci. Lle no3Bossie 3poOUTH HOT0 OCOOMCTICHO OpPIEHTOBAHUM, TaKHM, IO
PO3BHBAE IMi3HABAJIBHY CaMOCTIHHICTB, Ja€ TPOCTIp A TPOSBIB CaMOIISUIBHOCTI Y4HIB, iX
camopeainizallii, Hajga€ iM MOXIMBOCTI HaOyBaTh 3HaHb 1 BMiHb. OcoOnMBe 3HAYECHHS IS
dbopMyBaHHS B YYHIB YMiHb JOCIIIHUILKOI JTISUTBHOCTI Ma€ BMiHHS BYMTENSI CTBOPIOBATH TaKi
HaBYaJLHO-TI3HABAJIbHI TE€IArOTIYHl CHUTYyaIllli, KOJIM y4Y€Hb Ma€ MpaBO BUOOpY 3amadi s
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pO3B’sI3yBaHHs, Ji¢ HOMY HATAEThCSI MOKJIMBICTH CAMOCTIMHO MPOBOIUTH JOCITIDKeHHS. [Tpu
[[OMY BYHUTEIb - MApTHEp 1 MOPAIHHUK JAUTHUHU, BMIJIO KEepye 1 COPSIMOBYE pOOOTY Y4HIB, HE
oOMexye X yaBY 1 CAMOCTIHHICTB SIK y poOOTi, TaK 1 y MpUUAHATTI pinieHs. BaximBo, mo6 y4yeHsb
MaB MPaBO Ha BJIACHY JYMKY, Y TOMY YMCIi 1 XUOHY, MpaBo BUOOPY BIACHOTO TEMITy HaBYaHHS,
paBo BUOOPY PiBHS CKIIQJHOCTI 3aBJaHHSI, MPaBO BHOOPY 3pYUHOI HAOUHOT OTOPH.

Indopmarniiino-komynikamiai  texHosorii  (IKT) € HeBim’éMHUM  1HCTPYMEHTOM
JOCTi/UKEHb Y HABYAIBHOMY MpOIECi. IX BHKOPHMCTAHHS JO3BOJSE PO3IIMPHTH JMIAKTHYHI
MO>KJIMBOCTI JOCIIIHUIIBKOTO METOAY, HEe 3BOAMTH HOIO JIUIIE O METOJIB CIIOCTEPEKEHHS Ta
eKCIIepUMEHTY, JaboparopHoro mMeroay. KpiM Toro, 3acTocyBaHHS MEAAroriyHUX MPOTPAMHHX
3ac00iB Ha ypokax (i3MKH J03BOJIIE 3pOOWTH HaBYAJIBbHUN MPOIEC iajoriyHUM, TOOTO €
KOM(DOPTHUM, 1HIUBITyaJli30BaHUM 1 EMOIIIITHO HACHUCHUM.

Komm’rotepuzoBane  ¢Gi3uvHe JOCTIIKCHHS MOXKHA peaizyBaTH BHKOPHCTOBYIOUH
nefaroriyHuil nmporpamuuii 3acid6 GRANI mig dac BuBueHHs Temu “Enextpuyne mone” B
11 xaci 3arajJbHOOCBITHBOT IIKOJH.

Harmoro meToro Oyio:

— HABYWTH YYHIB CTBOPIOBATH 3a OMOMOTor0 mporpamu GRANI 300pakeHHs JIiHIH, 10 €
CTiIaM{ EKBIMOTCHIIAILHUX TOBEPXOHb EIEKTPUYHOTO TIOJsI JBOX TOYKOBUX 3aps/iB Ha
TUIOIIMHI, JIe PO3TAIIOBAHI Il 3apsau, I PI3HUX 3HAYCHBb MOTEHIATy. 3apsInd 3HAXOIAThCS Y
BaKyyMi Ha BiJICTaHi | O{uH BiJl OJJHOTO.

— JIOCIIITUTH, SIK 3MiHA 3Ha4YCHHs |, a00 3MiHA 3HAYEHHS BEJIMYMHHM 3aps/IiB () 1 ( BIUIMBAE
Ha BJIACTUBOCTI €IEKTPUIHOTO TIOJISI.

— pe3ynbTaTH JOCHIKEHHS (BIPTyaJIbHHM €KCIEPUMEHT) MEePEHeCTH Ha peaibHl (Hi3udH1
SIBUIIA 1 IPOLIECH, 1110 TPUTAMaHHI €JIEKTPUYHOMY TOJIO.

Po3p’s3ytoun many 3agady Mu 3a jgonoMororo mnporpamMmu GRANI Maemo OTpuUMaTh
rpagiuae 300pakeHHs1 00’ €KTa, sike Oy/ie He MPOCTO JOMOMDKHHUM UTIOCTPATUBHUM 3aC000M, 110
MOJIETIIIYE€ 3aCBOEHHS 3HAHb, a4 CTAaHE CAMOCTIMHUM JIKEpEsOM OTpPUMaHHS HOBHUX 3HaHb. J[is
[[LOTO CTBOPIOBaHMII 00pa3 MOBMHEH MaTH AWHAMIUHUN XapakTep, a B HOBIM Bepcii mporpaMu
GRANI 3p0o0aeHO MOXKITMBUM MTOOYIOBY 00’ €KTIB 3 BUKOPUCTAHHSAM JTUHAMIYHUX TTApaMETPIB.

Jlnst moOyI0BH JTiHIN, 10 € CIiJaMHi €KBIMOTEHIIAIbHUX MOBEPXOHb €IEKTPHYHOTO OIS
JIBOX TOYKOBHUX 3aps/IiB HA IUIONIMHI, JIe PO3TAIIOBaHI 11l 3apsiIu, CIOYaTKy HEOOX1THO OTPUMATH
ix piBHsHHSA. CKOpUCTAEMOCH KOOPIWHATHUM METOJOM. PO3TisiHEMO moje ABOX MO3UTHUBHUX
TOYKOBHUX 3aPAJIB ¢; = ¢, K1 3HAXOIATHCS Ha BiAcTaHl [ = 2d oguH BIAHOCHO 1HIIOTO (puc. 1).
Touka Bimmiky O 3HaXOAWTHCA HA OJHAKOBIM BiACTaHI Big 000X 3apsiB Ha JiHIi, sKa ix
criosryvae, Tak mo AQ = BO = d.

K

Clzy)

Puc. 1

OCKUTbKM TIOTEHIlIaJ TOYKOBOTO 3apsiay ¢; Ha BiactaHi AC HOpIBHIOE AC, a
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_4 2k
TOYKOBOTO 3apsay ¢ — BC | 10 moteHmian cucTeMH IBOX OXHAKOBHX TOYKOBUX 3apsiIiB
— k QI + qz
Ja—dy +y> J(x+d) +)° . .
BU3HAYATUMEThCS 32 (POPMYJIOIO , 4 PIBHAHHS ITyKaHOI
%2 + 6]22 = const
2 2
JHHi Ja—a) +y* Jx+a) +y
1
—.10""° .
JIn1st cripollieHHs BUpa3y paxyBaTHMEMO BelIUduHy 3apany |q| = 9 K, Toai 3HaueHHs

const 3MiHIOBaTUMEThCs B Mexax Big 0,1 mo 3,0 3 kpokowm 0,1.
[ToTeHuian qBOX pi3HOMMEHHUX TOYKOBHUX 3apsi/iiB BUBHAYAETHCS aHAIOTIYHO. MaTuMeMo:

q, q,

2 2
Ja—d)P+y> Jx+ad)P+y> ) -~ : . .
PiBasIHES J1HIHM, 110 € ciIigaMHu C€KBIIIOTCHI1aJIbHUX
MMOBECPXOHb CICKTPHUYIHOI'O ITOJIA ABOX TOYKOBUX 3ap51z[iB Ha HJ'IOH_[I/IHi, ac pO3TaI_HOBaHi ]_Il 3apsaau,

q, q,

2 2 2 2

Ma€ BUTJIS; \/(x—d) Ty \/(X+d) Ty

Ckopucrapiucs nporpamoro GRANI otpumyemo rpadiky HUX 3aJ1€KHOCTEH MpH pi3HUX
3HAYEHHSX BEJIMYUHH MTOTEHITIAITY.

ITpu cTBOpeHHI 00’ €KTY 3 BUKOpHCTaHHIM nporpamMu GRANI Bupas, 1110 33/1a€ 3a1ekKHICTb
MiX 3MiIHHUMU OyJie MICTUTH JIeKiJbKa mapameTpiB. Beenemo nosnauenns: q; = P1, g = P2, d =
P3, const = P4 (P5 ... P9 — nns miHid, M0 BiAMOBIAAIOTH PI3HUM 3HAUEHHSM IOTEHIIANY).
[Topsimok BUKOpPHUCTAaHHS TMapaMeTpiB NMpU CTBOpEHHI 00’ekTa € noBUTbHUM. llpaBopyu Bin
CIUCKY O0’€KTIB € TaOmuis 13 JeB’SITH eleMeHTIB 3 mianucamu pl, p2, ... p9. KoxeH psamox
TaONMUII BIAMOBIAa€ OAHOMY 3 JAMHAMIYHUX TMapameTpiB, SIKIi MOXYThb OyTH BUKOPHCTaHI B
AQHAIITUYHOMY 3alMci MpPU CTBOPEHHI 00’ekTy (BuOMpaemo tum tumy o0’exty “HesBHa: 0 =
G(X,Y)”). Skuio >k0/1eH 3 mapamMeTpiB HE BUKOPUCTaHUN — TaOiuis nmoposkHs. s nmapameTpis,
Kl BHUKOPUCTOBYIOTHCS, BIJMOBIAHI PSJIKM TaONMII MICTATh MNOTOYHE 3HAYEHHS IbOTO
napametpy. st ctBopeHHs 00’ekty B mporpami GRANI Tpeba 3amucatv BUpas, L0 337a€
3aJIeKHICTh MDK 3MIHHMUMH @, (i, 2 1 d 3 BpaxyBaHHSIM BBEIEHMX MNo3HaueHb: 0 = P4 +
(P1/Sqrt((X-P3)"2+Y"2)) + (P2/Sqrt((X+P3)"2+Y"2)).

VY pesynbTari BBEIEHHS BCIX TapameTpiB R
OTPUMAEMO 300pa’keHHsI, SIKe MOJaHO Ha puUC. 2
(17151 OTHAKOBUX TOYKOBMX 3apsiB) Ta Ha puc. 3 [Hesere: 0=60,1) =
(m7st pi3HOMMEHHUX TOUYKOBHX 3apPsi/IiB). 0l1]2|3|4|s|e|7[8[9].[-|e|o|].]

= const

: . W 0= F3+[P1 /S Par 2 2 P2/Satfa ]| Bl
Ilicna  Toro K Oynn  otpumani B O=P4+{F1 /S [P 2+ 2 P2/ 5ot | p2 1
300pa’keHHS TOJIS ABOX PIBHHX 32 a0COJIOTHOIO m 0=F5+(P1 S at(ePa 2oy 2+P2/Sar | p3 K
BEJIMYMHOIO TOYKOBUX 3apsIiB, 3 SBISETHCS B O=FB+{F1/Squt{f=-P3"2ev 2 +[P2/Sarl= || p4l0.3
W O=P7+{P1 /S qr[-P A 20 2) 1+ (P2/San(p || 51
OaXkaHHs OTpHUMATH 300paskeHHS mois  ABOX m 0-PEAP Sqtii PAP 22l P2/S el || BBl 1.5
TOYKOBHUX 3apiaaiB, BCIWYHMHH SAKUX PISHATHCA D=FP3+[FP1 S| 247 2] [+ P25 it ([ B2
. .. LB 3
OZMIH BIA OTHOTO (’(}1‘ # |q2]). Le crionyxkae IX A0 | Gop ra (/s qtip ) 2o 21 /S anpieT] 2] palor
NPOBEICHHS KOMIT FOTEPHHUX EKCIIEPUMEHTIB 3 | ["2+r"Z) i [2
. = in= |-
MATEMaTHYHAMHU MOJEISAMHM — PIBHAHHAMM | [gys Mascls —
OiHIM, W0 € CIiJaMH EeKBIIOTEHI[IaJbHUX gﬁ:; =
MIOBEPXOHb EJICKTPUYHOTO TTOJISI.

[Binmivero offexTis: 12 v
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___ | MinxX=-0.313 MaxY=0.313
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Y B 0= PT/Sau[FI 207 Ik F25aita] pll-1
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Y HwkHI yacTuHiI BikHA “CHUCOK 00’€KTIB” 3HaXOAWTHCA “OIrYHOK”, 3a JIOTIOMOTOIO
SKOTO MOJKHa 3MIHIOBAaTH 3HAYE€HHS MOTOYHOro mnapamerpa. [lepemimieHHs OiryHKa Ha OJHY
MO3UIII0 JTiBOpYyY ab0 MpaBOpydY NPUBOAWTH IO 3MEHIICHHS a00 30iIbIICHHS 3HAYCHHS
napameTpa Ha npupict 4. I'pannyHi mosuiii OiryHka BiANOBIAarOTh 3Ha4YeHHSIM Min ta Max.
Sxmo B mporeci poOOTH HEOOXITHO HANATH MAapaMETPy YTOYHIOKYOTO 3HAYEHHS, 1€ MOXHA
3poOWTH, BBIBIIM 3HAYCHHS TMapaMmeTpa Oe3rmocepenHbo B Tabmuio. 3miHa Oyab-sSKOTO 3
JUHAMIYHUX [apaMeTpiB MPU3BOAUTH O TOro, IO rpadiku BCiX 00’€KTIB, AKI MICTATH IeH

napameTp, mepeMaibOByOThCS.

3MIHIOIOUM TAaKUM YMHOM 3HAYEHHS BEJIMYMHHU 3apAIiB ¢) 1 ¢2 € MOKIMBICTH CIIOCTEPIraTu
3MiHH, SIK1 BIIOYBAIOTHCS Ha €KpaHi MOHITOPA, 1 HA iX OCHOB1 pOOMTH BUCHOBKH PO BJIACTUBOCTI
eqlekTpuyHuX moJiB. Ha puc. 4 300pakeHo mose OBOX OJHOWMEHHHMX TOYKOBHMX 3apsijiB,
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BEJIMYMHA SKUX BIIPI3HAETHCS Y JBA pas3H, a HA PUCYHKY S5 — IMOJIEe ABOX Pi3HOWMEHHUX TOYKOBHX
3apsi/iB, 3HAUCHHS SKHX BIIPI3HAETHCS Y JABA Pasu.

[TopiBHIOIOYM OTpuUMaHi 300paKeHHS 3 TONMEPEIHIMH CIIOCTEPIraeMo 3MiHH, IO
BiI0yBalOThCs MpH 1boMy. Ha puc. 5, Ha BiAMiHY Bif pucyHKa 3, 6auumo siK moJie OibIIOro
3apsny (110 3HAXOUTHCS 3JTiBa) HEHAYE “OropTae’ Mmoje MEHIIIOTO 3apsTy.

BaxxmmBo 10CiiauTH, SIK BIUTMBAE HA 3aralibHy KapTUHY €JIEKTPUYHOTO IMOJIs 3MiHA CTaJoi
const = C. Jlns uporo morpiObHO 3MiHIOIOUM 3HaYeHHS napamerpa P4, cocrepiratu 3a 3MiHaMu
Ha eKpaHi MoHiTopa. /[ Bunaaxy ogHoiMeHHUX 3apsiaiB (puc. 4), skuo C >> 1, To piBHIHHS
3a/1a€ Bl 3aMKHEHI KPUBI, III0 CXO0XKi Ha KOJa, MPUIOMY OJTHA 3 SIKUX OTOUYE 3apsil ¢, a Ipyra —
3apsan g, [lpu 3menmenHi cranoi C kona MOYMHAIOTH Bce OlabIne aegopMyBaTHCS 1 CTAlOTh
CXO)KMMHU Ha “OBalM™, sIKi 30BHI CXOXi Ha exmirncu. Ilpu meBHOMY KputuuHomy 3HadeHHi C)
OBaJIM JIOTUKHYTHCS OIWH IO OJHOrO. BinOyaerbcs me sikpa3 y BHYTpimHIA Toumi. Ll Touka
JIeXUTh Ha TIPAMIH, 10 3’ €IHY€ B 3apAIM i 3HAXOAUTHCA MiXK HUMU. [1 HasiBHICTH 06yMOBIEHA
THM, 1110 CHJIa KYJIOHIBCHKO1 B3a€MOJIi1 3 OOKY ITOJIsl, CTBOPEHOTO IIMMH 3apsiaMu, Ha BMIIICHUHA
B JlaHy TOYKYy MpOOHUU 3apsia nopiBHIoBatuMe Hym0. Lle Touka piBHOBaru. [Ipu mpomy uum
OutbIlie ¢, TUM Jaii Big HHOTO Oyae 3HAXOAUTHCS ISl Touka. [Ipu momanpiioMy 3MeHIIEHHI
BesmunHl C (C < () ropioBHHA, IO 3’€IHYE KOJMIIHI OBAJIM, TMOYHE DPO3MIMPIOBATHCA 1
MOCTYTIOBO 30LTBITYIOYMCH TIEPETBOPIOBATUMETHCS Ha OBaJ.
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Puc. 4

JInst BUDaAKy pI3HOMMEHHMX 3apsiiB (puc. 5) mpu THeBHOMY 3HaueHHi cranoi C Tex
3’SIBJSIETHCS] TOUKA PIBHOBArM (E€KBIMOTEHINIATBHA JITHIS OUIBIIIOTO 3apsiay Have “TIepexpentyeThes’).
1106 BM3HAYMTH KOOPIMHATH IIMX TOYOK Tpeba HAaBECTH Kypcop B MOTPIOHY TOUKY i B JIIBOMY
BEPXHBOMY KYTKY BikHa “I'padhik” mpounTaTi 3HaUEHHSI ITyKaHUX KOOPMHAT.

VY4HSM JOUUTBHO 3aIPONOHYBATH Y BIAMOBIIHOMY (DI3MYHOMY €KCIIEPHUMEHTI MiATBEPIAUTH
pEaNbHICTh OTPUMAHMX pe3yibTaTiB. Hampukiaa, CTBOPHBIIM 3a JOMOMOTOI0 HAsBHOTO Yy
¢iznuHomMy KabiHeTi oOJagHaHHS BIANOBIJHE EJICKTPUYHE TOJE 1 33 JONOMOrOI0 NMPOOHOTO
3apsany (MajeHbKa 3apsKeHa KyJibKa 3 MOJiypeTany), MiJIBIIeHIM HAa TOHKINA HUTII, BIIITyKaTH
TOYKY B fAKIH Jisl €IEKTPUYHOTO MOoJis OyAe MiHIMAIbHO, a00 MEepPEeMillytouH MOJIyM sl CBIUKH,
BIJITYKATH TOYKY, JIe TIOJyM’ sl HE Oy/ie BIIXWISATHCS.
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Puc. 5

Sxmo BuOyAOBYBaTH 11l JiHIT Tak, 00 BOHHU BIJNOBIIaIN 3HAYCHHIM HOTCHLIiaHy, SIKAI
3MIHIOBATUMETHCS HA OJIHAKOBY BEIMYHMHY, TO BIJACTaHb MiX CyCIHIMH JiHIIMU Oyje
MPOMOPIIHHOIO Hanpy>1<eHo<:T1 mons: Tam Je Oiumpllla  HAmpyXeHICTh Mo, TaM 1
EKBIMOTEHITIAJIbHI TOBEPXHI 3HAXOATHCS IIUIBHIIIE OHA IO OJIHOI.

Jlani mpornoHyeMo yuHsIM 3’sICyBaTH, SIK BIUIMHE Ha 3arajibHy KapTUHY €NEeKTPHUYHOTO MOJIs
3MiHa BijgcTaHi MiX 3apsaamu. Lle merko orpumaTH, KO 3MiHUTH 3HaYeHHS d (mapametp P3).
[Ticnst mOpiBHSIHHS OTPUMAHUX 300pa)keHb 3 MOMEPEAHIMH POOUTHCS BUCHOBOK, IO 32 YMOBU
30UIBIICHHS BiJICTaHI MK 3apsilaMd HIUIbHICTh €KBIMMOTCHINIAIILHUX MMOBEPXOHDb 3MEHIITYETHCS,
HaNPY KEeHICTb MOJIA Crajaae 1 Aisl 3 00Ky eNeKTPUUYHOTO MO 3MEHIITYEThCSI.

[TincymMOByrOUHM, MOKHA CTBEP/KYBAaTH, IO CTBOPEHA 3 BUKOPHUCTAHHSM MPOrPAMHOTO
negaroriygoro 3aco0y GRAN [ rpadiuna omopa (miHII, IO € CIiJaMU €KBIMOTEHIIAIbHUX
MIOBEPXOHb EJIEKTPUYHOTO TMOJII JIBOX TOYKOBUX 3aps/liB Ha IUIOLIMHI, /1€ PO3TAlIOBaHi i
3apsiM) CTBOPIOE YMOBH ISl BUBUEHHSI HAWOUIbII aOCTPaKTHUX BIACTHUBOCTEH E€IEKTPUYHOIO
OJISL.

B mpomeci po3B’si3yBaHHS TakuX 3aBlaHb B YYHIB (POPMYIOTHCS YMIHHS JTOCIIJKYyBaTH
00’€KT Ta HOro BIACTUBOCTI, EKCIIEPUMEHTYBaTH B CHTyallii HEBU3HAYEHOCTi, BHUCYBAaTH
rinore3u. [lpomec MonentoBaHHS B I[bOMY BHIIQJIKy CIPSIMOBAHMI Ha OIpAIlOBaHHS 3adad
BIIKpUTOTO THUMY (3a7a4 3 HEYITKO Cc(hOpPMYIbOBaHOIO YMOBOI0). IlocTaHOBKAa HACTyHmHOTO
3aBJIaHHSl BUHHMKA€E B IMPOIIECI CTBOPEHHS TaKWX MOJEJeil 1 MOXKe pO3BHBATHCS Y HAMPSAMKY iX
yckinannenHs. CaMe Taki 3a7adi CIIPUSIFOTh TOCUJICHHIO TMi3HABAJILHOT MOTHUBAIII, IMiBUIIYIOUN
Cy0’€KTHBHY 3HAYYIIICTh IS YYHIB JOCTIAHHUIILKOI MISITBHOCTI B HaBYaHHI. 3 MO3HUIII Teopii
PO3BHBAJILHOIO HABYAaHHS HAHOLIBII BaXJMBAa TYT CaMmMe€ MOXJIMBICTb BHKOPHCTaHHS
KOMIT'IOTEPHOTO MOJICIOBAaHHS SIK 3ac00y PO3BUTKY ONEpPaLiMHUX CTPYKTYpP MHUCIICHHS,
OB’ SI3aHUX 13 TBOPUMUMHU 3MIOHOCTSIMU Ta TBOPUOIO MPOAYKTUBHICTIO.
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Touyk B. U., Cemeuyk U. J1., Mpuicaunuyk B. A. Hcnonvszoeanue duzuuecxozo
KOMRBIOMEPHO20 IKCREPUMEHMA RPU UZYUEHUU CEOLICINE INEKMPOCMAMUYECKOZ0 NOJIA.

Hpe()ﬂoz)fceno uHH06auu0HHblﬁ noxo00 K U3y4eHuUr0 OCHOBHUX ceoticme asleKmpocmamu4ecKkoco noJii
C UCNONb306AHUEM KOMI’IbIOm@pHOﬁ mememamu4eckoul MO()eflu, }’l0360flﬂl01/l4€1:i 60CC030a6aMb JIUHUU,
AGIANOUWUMUCA credamu IKBUNOMEHYUATIbHBbLX noeepx:—tocmeﬁ ejleKkmpocmamuiyeckoco  noJisi aeyx
mo4e4Hblx 3[1]9}1006 HA niockocmu, 20e PACnoN024CERBL OMU 3ap}labl.

Kniouesvie cnosa: memoouueckas UHHOBAYUA, KOMNbIOMEPHAAL MmamemamuiecKas MO()e]lb,
exeunomeHyuaibrHvle TUHUU.

Tyshchuk V. 1., Semeshchuk I. L., Myslinchuk V. A. Using of physical computer experiment for
the study of properties of the electrostatic field.

Offered an innovative approach to the study of basic properties of electrostatic field using
computer metematiceskoj model for recreating a line are showing signs of ékvipotencial'nyh surfaces of
two point charges of elektrostaticeskogo fields in the plane, where are these charges.

Keywords: methodical innovation, computer mathematical model, ekvipotencial'nye line.

VIIK 52 (07)

Tkauenxo I. A.
Ymancokuii oepicasnuii nedazoziunuit ynieepcumem
imeni Ilaena Tuuunu

B3AEMO3B’A30K ®I3BUYHUX I ACTPOHOMIYHUX 3HAHBD ¥ BIJOBPAKEHHI
PO3BUTKY INPUPOJHUYO-HAYKOBOI KAPTUHU CBITY

Ilpoananizoeano cmpykmypy npupoOHUY0-HAYKOB020 3HAHHA )Y KOHMEKCMI 2eHepanizayii ¢izuxu i
acmpoHoMii AK YYHOAMEHMANbHUX HAVK.

Knwouoei cnosa: npupoonuuo-naykosi snanms, Qisuxa, acmpouomis.

OO0’ eKTHBHOIO HEOOXIIHICTIO CYTTEBOI 3MIHU CTPYKTYPH 1 3MICTy HPUPOAHUYO-HAYKOBOI
OCBITH € JIUIIIE MTOSIBA HOBUX TEOPIi, 0 IPUHIUIIOBO 3MIHIOIOTH MPHPOTHUY0-HAYKOBY KapTUHY
cBity. Tomy pedopmyBanns abo Tpanchopmarlisi IpUPOTHUIO-HAYKOBOI OCBITH, B TOMY YHCII 1
3 METOK OLJIBII TOBHOTO BiJOOpaKeHHS B HIA TEHICHIIH PO3BUTKY IMPUPOIHUYO-HAYKOBHX
3HaHb TIOBUHHI OyTH OJJTHOYACHO ¥ a/IeKBATHUMH LIIJISIM IPUPOTHIUYO-HAYKOBOT OCBITH B IILIIOMY.

3aBISKH B3a€EMOIEPEIUICTCHHIO MPOTWICKHUX TEHJIEHIINH, — AudepeHiai 1 iHTerparii
HAYKOBUX 3HaHb, — CKJajlacsi Cy4dacHa CTPYKTypa HAayKOBOI'O INPHPOJIO3HABCTBA. BoHa sBIste
co0010 BENMUKY pi3HOMaHITHICTE audepeHiiioBanux (¢dizuka, Ximis, Oiosoris, reorpadis),
iHTerpoBanux (¢izuyHa Ximis, actpodizuka, 6io¢izuka)i cuHTeTHyHHX HaykK. CdopmyBaBcs
CYYaCHHMM MIiJXiJ IO BUBYCHHS 1 PO3yMiHHS SIBUIL TPUPOAM: JIUIIE y PI3SHOMAHITHOCTI Ta Y
B3a€MO3B’S3Kax MPUPOAHUYUX HAYK, M0 CKIAJAIOTh €IUHY CHUCTEMY MPHUPOIHUYO-HAYKOBHX
3HaHb, MOXKJIUBE AJCKBATHE ITI3HAHHS MPUPOIU SIK IUIICHOTO YTBOPEHHSA. 3MICT 1 CTPYKTypa
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