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Cmamms npucesduena npoonemi 8UOKPEeMIeHHS MemOOON0IYHUX 3HAHb
Maubymub020 @uumens mamemamuxu. Y pobomi po3zenanymo memooono2iuti
3HAHHA KOHKDEMHO HAYKOB020 DIiGHA 3 OuepeHyianvHux piHAHb, 30KpPeMA:
npeomem, memoo, QyHOameHmanbHi noHamms ma axmu OugepenyianrbHux
piensnb,  icmopisi  po3eumky.  Haeedeno — npuxknaou  euxopucmaums
3a2A1bHOMEMOOON02IYHUX MemOoOi8 Ni0 4dac BUBHYEHHS HABYANbHOI OUCYUNTIHU
«/[upepenyianvui piguanuay. 3’1co08aHO 38 130K OUpepeHyialbHux piHsAHb 3
HABYANbHUMU OUCYUNTTHAMU MANEMATNUYHO20 YUKITY.

Knwuoegi cnosa: ougepenyianvui pigHanus, Memoool02i4Hl 3HAHHS, DIGHI
MemoOO02IYHUX ~ 3HAHb, npeomem  OupepeHyialbHux piBHAHb, Memoou
ougepenyianbHUX pieHsHD.

IlocranoBka mpodsemun. Ha cboromHi (QopMyBaHHA CydacHOIi
O0COOHMCTOCTI, siIKa 37aTHa JO CaMOPO3BHUTKY, BMI€ CAaMOCTIMHO MNpUHAMAaTU
pIIlICHHS] B yMOBAX, KOJIM CBIT MOCTIHHO 3MIHIOETHCS, IPUUOMY 3MIHIOETHCS HE
32 JIHIAHUMU 3aKOHAMH, KOJM HE MOYKHA CHOUpPATHCS TIIbKM Ha BIIACHUM
JIOCBIJ], - OJJHE 13 OCHOBHMX 3aBJaHb Cy4acHOi OCBITH. A IIe, B CBOIO Hepry,
BUMaArae miJICUJIEHO1 yBaru 10 METOAO0JOTTYHUX aCTIEKTIB MaTeMaTUKH, 30KpemMa,
10 GopMyBaHHS METOJIOJOTIYHUX 3HAHBb 3 MATEMATHUKH.

AHaJi3 ocTaHHIX gociaigkeHb i myOJaikamiid. Ha ceoromHimHii neHb
3ycWJUIIMH  BUeHHMX-(inocodiB, mcuxosoriB, nemaroriB (B. baxanoBum, B.
HNasunosuMm, JI. 3opinoro, T. Kynom, M. Ilomani, I'. CapanueBum, M.
XonogHoto, I. SkuMaHCHKOIO Ta 1H.) BXE JAOCTATHBOIO MIpOIO PO3POOIICHI
NUTaHHS, TOB'SI3aHI 3 3’SCyBaHHSAM CHEHU(IKKM CTAaHOBJICHHS, PO3BUTKY Ta
(bYHKI[IOHYBaHHS METOJIOJIOTIYHUX 3HAHb SIK B HAYKOBOMY, TaK 1 B HABYAJIIbHOMY
(MmaTematnuHoMYy) mi3HaHHI. HakomuueHo Oaratuif JOCBI PO3B’sI3aHHS

npo0sem, ToB's3aHUX 3 (POPMYBAHHSIM OKPEMHUX BHIIIB METOJOJIOTIYHUX 3HAHD



i yac BUBYEHHs pi3HUX aucuuiuiid y mkoii Ta BH3 (JI. 3opina, H. Koueprina,
€. JIsmenko, B. Manep, A. Cronsip, H. Tepemmn, €. [notaukosa, I'. T'onun, H.
[Tacrepnak, b. Cnacwkuit, 1. Jlepuep, O. byraiios, b. bynuuii, C. PakoB Ta iH.).

MeTtoomoriyHl 3HAHHS CKJIANAIOTHCA 3 JIEKUIBKOX CTPYKTYPHHMX PIBHIB.
Ha crorogni HamomuMpeHIow € CTPYKTYpHa MOJI€NIb METOI0JIOTIYHUX 3HAHb,
B SKIA BHOKPEMJICHO 4YOTHPH piBHI: (GUIOCOMCHKUN; 3araJlbHOHAYKOBU;
KOHKPETHO HAyKOBH; piBeHb MPOILEIYp 1 TEXHIK JOCHIIKEHHS. 3YMUHUMOCS
JeTalbHINIE Ha METOJOJOTYHUX 3HAHHSAX KOHKPETHO HAyKOBOTO pIBHS 3
nudepeHiiaTbHIX PIBHSIHb.

Mera crarri — 3’5CyBaTH, SIKI METOJOJIOTIYHI 3HAaHHA Mail0yTHHOTO
BUMTENS MaTEeMaTWKH JOLUIbHO (opMyBaTH Ha Marepiajgi HaBYaJbHOI
TUCHUILTIHY «/IndepenuianbHi pIBHAHHI.

Bukiaa ocHoBHoro marepiany. J[o METOONOTIYHUX 3HaHb KOHKPETHO
HAyKOBOTO piBHSA OyJeMO BIAHOCUTU 3HAHHS TPO: HpeoMem HABUANbHOL
OUCYuniiny,  KOHKPEmHO  HAYKO8I ~ MemooOu  HABYANbHOI  OUCYUNJIHU,
dynoamenmanvri nonamms, GyHOAMeHMAIbHI BIOHOUWEHHS MIJHC NOHAMMAMU,
@dynoamenmanvri meopemuuni hakmu (03HA4UEeHHs, AKCIOMU, meopeMu),; 368'130K
3 IHUWUMU HABYATbHUMU OUCYUNTIHAMU, MeMHCi 3aCMOCOBHOCMI 3HAHb, ICIMOPII0
PO3BUMKY.

A. CamoilsieHKO 3a3Hauae, 0 cydacHa Teopist AU(epeHIiaIbHUX PIBHIHb
3aiiMa€ YiibHE MICIIe Cepel IHIMX MaTeMaTuyHuX aucuuruiib. [linkpecitoe, 1o
«TapMOHIITHE MOE€HAHHS CYyTO MaTEMATUYHOTO ¥ MPUKIAJHOIO aCMEeKTIB pOOUTh
il OJTHAKOBO MPUBAOIMBOIO SIK JJISI TEOPETHKIB, TaK 1 ISl TUX, XTO 3aliMA€THCS
3aCTOCYBAaHHSAM MaTEMaTHKHU B PI3HOMaHITHUX raiy3sx 3HaHb» [3, c. 3].

IlIpeomem Teopii nUdEpeHLIAIBHUX PIBHAHb SIK CAMOCHMINHOT 2ay3i
Mamemamuku — pPo3poOKa METOMIB IHTErpyBaHHS NU(]EpeHIIabHUX PIBHSHD
Ta JOCHIJKEHHS PI3HUX BIIACTUBOCTEH iX pO3B’s3kiB. Memoo Tteopii

nudepeHIiaIbHUX PIBHSIHB — arapaT MaTEMaTUYHOTO aHAII3Y.



VY pamkax teopii audepeHuianTbHuX PiBHSHbP BUOKPEMUIUCH CAMOCTINHI
HAyKOB1 HampsIMU: Teopis IHTerpyBaHHA JU(EpEHLIaTbHUX  PIBHSHB,
aHaJITHYHA, SIKICHA, TECOMETPUYHA Teopii TudepeHIliaJbHUX PiBHIHb.

Teopis inTerpyBaHHs auepeHIiabHUX PIBHSHb CBOIM MPEIMETOM Ma€e
kiacudikaiio audepeHIiaIbHUX PIBHAHD 1 PO3POOKY METOMIB IMOOYIOBH iX
TOYHUX Ppo3B’s3kiB. Ilg wdyacTtuHa Teopli audepeHIiabHUX pPIBHSAHb €
KJIACUYHO¥O, 11 po3po0OKa 3aBepiiieHa B OCHOBHOMY J0 MOYaTKy XX CTOITTS.

Sx  nOpaBwio, M Yac  BUBYEHHS  HABYAJIbHOI  JHUCIMIUIIHUA
«udepennianbHi piBHAHHS» PO3TISIAIOTH €IEMEHTH caMe KJIAaCU4YHOI Teopii
IHTErpyBaHHA JUu(epeHl1aJbHUX PIBHIHb.

OTxe, LEHTPATbHUM 00’€KMOM BUBYCHHS HABYAIBHOI JTUCHUILIIIHU
«/IndepenuianbHi piBHAHHS» € 3BUYAilHE (K CKaJspHE, TaK 1 BEKTOPHE)
nudepeHIiagbHe piBHAHHA [3, ¢. 3].

Ha warepiami nudepeHiianbHuX piBHSHB JIOUUIBHO  (OpMyBaTu
METOJOJIOTIYHI 3HaHHS (UI0COPCHKOro pIBHS, 30Kpema, Taki (puI1ocopchKi
KaTeropii:

1) 3aranpHe, KOHKpeTHE (4acTuHHE), ocobynuBe. Came Taki TEPMIHM MA€EMO IIiJT
yac pO3B’sA3yBaHHS JU(EpPEHIIaNbHUX PIBHSIHb JUIsl TMO3HAYEHHA HOro
PO3B’SI3KiB;

2) icHyBaHHs Ta €IUHICTH (3amaua Kormi).

Teopis gudepeHmianbHUX PIBHSHb BIJIKPUBA€ 3HAYHI MOMJIMBOCTI JIJIst
MaiOyTHIX yYUTEIIB MaTEeMaTUKA B OBOJIOJIHHI TaKUMHU BaXJIMBUMHU
3araJlIbHOMETOIOJIOTITYHUMH METOJAMU: Memo0 MamemMamuyHo20 MOOeI08AHHS,
0OUUCTIOBATILHULL eKCNePUMEHM, Memo0 aHAN02Il, AleOPUMMIYHULL Memoo.

HaBenemo mpukiaaym BUKOPUCTAHHS [IUX METO/IB.

Memoo awnanociv. 1) TloHATTS 1 3aradbHUM  BUIJISAA 3BHYAHHOIO
nudepeHIiaJbHOTO PIBHSIHHS N-TO MOPSIIKY, MOYaTKOBUX yMOB 1 3amadi Ko,
3arajbHOr0 1 YAaCTUHHOTO PO3B’S3KIB, TEOPEMHU IPO ICHYBAHHS Ta €IMHICTb
po3B’s3Ky 3anaui Ko 1o1iibHO cOpMyITIIOBaTH Tak, 1100 MailOyTHIM yUUTeIh

MaTeMaTUKU 1o0a4YuB aHaJIoTit0 3  BIAMOBIAHUMM  (akTaMu IS



nudepeHLiaTbHuX PIBHSIHBb Hepioro nopsaxky. Jns uporo 3amauy Komri st
nudEepeHIiaTbHOoro  pIBHSHHS N-TO  TOPSAKY BapTo 3amucatd — 4depes
BEKTOPHO3HAYH1 (PYHKITIT.

2) Teopis miHIMHUX cucTeM OU(EpeHLIaTbHUX PIBHSHB aHAJIOTIYHA 0 TEopii
JTHIMHUX TUQepeHIliaJbHUX PIBHSIHB N-TO MOPSAKY.

Memoo mamemamuunoco MmooenoéanHs. HaBuanpHa AUCHUIUIIIHA
«dudepenuianpui piBHAHHSA» Jae OaraTuil matepian st GOpMyBaHHS Yy
MaOyTHIX  y4YUTENIIB  MaTE€MaTUKH  BMIHHA  3aCTOCOBYBAaTH  METO]
MaTeMaTHYHOTrO MojetoBaHHsA. [lificHo, mepin audepeHIianbHl  piBHIHHS
BUHUKJIM 111€ B ApyTiil mosoBuHi XVII cT. s po3B’si3yBaHHS caMe MPUKIATHUX
3a/1ay. A TOMy BapTO pPO3MOYMHATH BUBUCHHS ITI€T JUCIUIUTIHYU 3 TAKUX MTUTAHb:
1) mpeameTr BUBYEHHS; 2) 3aJadyl MAaTEeMaTUYHOIO MOJEIIOBAHHSA pealbHUX
MPOILIECIB, SIKI 1TIOCTPYIOTh BUHUKHEHHS NUQEPEHIIAIbHUX PIBHSAHb (abu
MOKa3aT MPHUPOAHICT, OO0’€KTIB Mojajblioro BuBYeHHs) [3, c¢. 9]
JudepenuianpHi MoJel BIOINPAalOTh YW HE HAMBAXKIIMBINLY pOJb Yy Mi3HAHHI
JicHOCTI 3acobamu MaremaTuku. Cepell HMX € CKIIAJHI, aje € 1 Taki, SKi
JOCTYMHI JJsi BUBYEHHS Yy CTapliMxX Kjacax 3arajlbHOOCBITHBOI IITKOJIH.
MaiiOyTHiii yuyuTedhb MaTEMaTUKH TIOBUHEH BOJIOMITA 3HAHHSMU TPO
MaTeMaTU4yHl MO, 30Kpema, nudepeHiianbHi, yMIHHAMHA iX OyayBaTu Ta
TOCHKyBaTH. [[nsi mMallOyTHROrO BUWTENsS MaTeMaTUKU BAXKIWBO 3HATH 1
pPO3yMITH, IO TUIBKK JUIsI HE3HAYHOI KUIBKOCTI AU(EpEeHIIaIbHUX PIBHSIHb
PO3B’SI30K MOXKHA OTPUMATH B aHATITUYHOMY BUTJISI (XOYa MiJ 4ac BUYEHHS
KypCy TaKuil BUCHOBOK 3pOOMTH Ba)KKO, 00 pO3IIISIAAIOTECSA CaMe TaKl PIBHAHHS,
PO3B’SI30K SIKMX 3HAXOAATh B AHAJNITUYHOMY BHIJISAIl). A TOMY CTYAEHTH
NOBMHHI ~MaTH  YSABIEHHS TIPO METOAM  YHCEIBHOTO  PO3B’SI3yBaHHS
nudepeHIliaIbHuX PIBHAHD, a TMOTIM IIi YSBJICHHS MEPEPOCTyTh y 3HAHHS 1
BMIHHS KOPHUCTYBaTUCS UIMMH MeToAamMu (i dYac BHUBYCHHS METO/IIB
OOYUCIIEHB).

AneopummiyHuti memoo peami3yeThcs MiJ 4ac Po3B’s3yBaHHS OaraThbox

nudepeHiadbHuX — PIBHAHb MEPHIOr0 Ta BUIIMX HopsankiB.  JliiicHo,



BCTAHOBHUBIIM BHJ JU(PEPEHIIATbHOTO PIBHAHHA, 3pa3y > 3aCTOCOBYEMO
BIJIMOBITHUN aJITOPUTM PO3B’si3aHHA. Tak, SKmo AuQEpeHIiabHe PIBHIHHS
MOKHa 3anucatu y Buriaal N, (xX)M,(y)dx+N,(x)M,(y)dy=0, To po3auisemMo
3MiHHI (1 el TPOIeC TaKOX IPOMHCAHWUN) 1 1HTETPYEMO; SKIIO JJis IPaBoi
YaCTUHU DPIBHSHHA Y = f(X;y) BHKOHYEThCS ymoBa f(ix;ty)=f(x;y),t=0, TO
BBOJIMMO 3aMIHY Yy = X-U(X) 1 3@ BCTAHOBJICHM aJITOPUTMOM 3BOAMMO PiBHSIHHS
70 pPIBHSHHSA 3 BIIOKPEMJICHMMH 3MIHHUMH 1 3HOBY X Takd 3a TEBHUM
QITOPUTMOM 3HAXOAUMO MOTO 3arajJbHUM pO3B’SI30K.

Kpim Toro, 1111 HaBuajapbHa AMCIUILIIHA MAa€ MIUPOKUM apceHan memodis,
AKI  8IOHOCAMbCS 00 MemoOi8 KOHKPEMHO HAYKOBOI Memo0oa02ii: METOJ
BIJIOKPEMJICHHSI 3MIHHUX, METOJ[ 3aMIHM 3MIHHOi, METOJ Bapiallii JOBUIbHOI
craimoi (merox Jlarpamxa), Merox migcraHoBknm (Meron M. Bepmymm) —
po3B’si3yBaHHs JiHIHHUX JIP 1-ro mopsiaky, MeTos 130KIiH (METO JOCTIIKeHHS
JIP 3a 1ONOMOror cxeMaTu4Ho NoOyA0BaHMUX IHTErpaibHUX KpuBHX JIP), MmeTo
BBEJICHHs TapameTpa, MeTo] Einepa, MeToll IHTErpyro4oro MHOKHHKA, METOJ
pO3B’sA3yaHHs pIBHSHL Yy TOBHUX jaudepenmianax, meron Komr, wmeton
HEBM3HAUEHUX Koe]ilieHTiB, mero JI’Anmambepa, METOJ CTENEHEBUX PSAIB,
METO/1 BUKIIFOUCHHS (11 CUCTEM — 3BEJIEHHS HOPMAJbHOI CUCTEMU PIBHSIHB JI0
OJHOTO JU(EepeHIliaTbHOrO PIBHSHHSA, PO3B’S3aHOTO BIJIHOCHO CTapIiioi
MOX1JTHOT), MATPUYHUN METOJI IHTETPYBAHHS OJTHOPITHUX CTAI[IOHAPHUX CUCTEM.

Buokpemumo ¢ynoamenmanvni nonammsa nudepeHIlialbHUX PIBHSIHB!
3BUYaiiHe AudepeHiianbHe piBHAHHS (/IP), Hioro mopsimok, po3s’si3ox JP:
3arajlbHUi, YacTUHHHM, OCOOJMBHUM, I1HTErpajlbHa KpuBa, 3amada Ko,
PIBHSIHHS 3 B1JIOKPEMJIIOBAHUMH 3MIHHMMH, OAHOPIIHE PIBHSHHSA, JiH1MHE [IP
(oHOpIIHE 1 HEOHOPIJIHE), PIBHSHHS Y MOBHUX IudepeHIianax, IHTerpyouni
MHOXHHK, piBHSHHA beprysm, piBHsHHS Pikarri, piBHsHHsS Jlarpanxka,
piBusiHHs  Knepo, miniitHe [P n-oro mopsinky, BU3HauyHUK BpoHCBKOTO,
dbynmameHTasibHa cuctema po3B’si3kiB JIOJIP, xapakTtepuctuyHe pPIBHSHHS,
XapaKTEePUCTHYHI YKCIa, cucTemMa 3Bu4aitHux [IP mepioro mopsiaky, po3B’si30k

1 1HTerpajbHa KpHBa CHUCTEMH, MEPIIMI Ta 3arajbHUM I1HTErpajgd CHCTEMH,



niHifiHa cucteMa [IP, XxapakTepuCTHYHE PIBHAHHSA Ta XapaKTEPUCTHYHI YHCIa
cuctemu JIP, JIP 3 4YacTHHHMMH TOXiTHMMH, HOTO TMOPSIOK Ta PO3B’S30K,
KaHOHIYHUMN BUTJISIM, IHTErpajbHa MOBEPXHS, CUCTEMAa XapaKTEPUCTHUK, PIBHIHHS
rinepOoIIYHOro, TapaboIIYHOTO Ta EMNTUYHOTO THITIB.

Jlo ¢ynoamenmanvnux ¢paxmie OynemMo BITHOCUTH.: TeopeMa Ipo
ICHYBaHHS Ta €MHICTH PO3B’sA3KY 3aaaui Ko, cxeMu 3aCTOCyBaHHSI OCHOBHUX
METOIB Au(epeHIlialbHUX pIBHAHb, TMPABUIO 3HAXO/HKEHHS OCOOIMBUX
PO3B’sI3KIB, HEOOXI/IHA 1 JOCTATHS YMOBHU JIIHIMHOT HE3aJIeKHOCTI N (DYHKIIIH,
TeopeMa IMpo CTPYKTYPY 3arajbHOr0 PO3B’A3KY JdiHIMHOTO ofHOopiaHoro /[P n-
oro nopsaky, gopmyna Octporpajacbkoro — JliyBuLIs, 3aJI€KHICTh CTPYKTYpH
3arajJlbHOTO PO3B’SA3KY JIIHIMHOTO ofHOpiaHoro JIP n-oro mopsiaky 31 cramumu
Koe(illieHTaMl Bl XapaKTEPUCTUYHUX YHUCEI, TeopemMa Mpo CTPYKTYpY
3araJlbHOTO PO3B’A3KY JIIHIMHOTO HeogHopigHoro /IP n-oro nmopsaky, gpopmyna
AGens, CTpyKTypa 3arajlbHOTO PO3B’SI3Ky JHIWHOI OXHOpPiAHOI cuctemu JIP,
3QJIKHICTh  CTPYKTYpH (YHIAMEHTAJIBHOI CHUCTEMH PO3B’SI3KIB  JIHIAHOI
oJHOpiAHOI cucteMu JIP Bii XapaKTEepUCTHUUHUX YUCEN, CTPYKTYpa 3arajibHoOro
pPO3B’sI3Ky JIiHIAHOI HeomHopigHoi cuctemu JIP, cxema 3Bemenns JIP 3
JACTHHHUMH TOXITHUMH JO CUCTEMHU 3BUYANHUX TU(DEpCHIIaNbHUX PIBHSIHD Y
cuMmeTpuuHiii popmi, kracudikaiis Ta kaHoHiuHa ¢opma JP 3 wacTuHHUMU
MOXITHUMH JIPYTOro TOPSAIKY, CXeMa-opieHTHp 3BeneHHs JIP 3 "acTHHHUMH
MOXITHUMH JPYroro MOPSJAKY A0 KaHOHIYHOTO BUIIISAY, Meron Jlarpamika,
Meton Axo6i, meton Dyp’e.

BaxnuBum ¢daktopom st (GopMyBaHHS METOAOJIOTIYHUX 3HaHb €
O3HAHOMJICHHSI CTYJIICHTIB 3 iCMOpi€l0 po36umKy TIEBHOI raixy3l MaTeMaTUKH, ii
OCHOBHMX TMOHATH Ta (akTiB. JleTadbHO 1CTOPiII0 BUHUKHEHHS 1 PO3BUTKY
JHINAHOT anredpu CTyIEeHTH BUBUATUMYTh y Kypcl «lctopist marematukn» (abo
«Icropis 1 MeTomoNoTis MaTeMaThKWy»). Ha eram BuBUeHHs qudepeHIliaTbHuX
pPiBHAHb MOJKHA 3alpOTOHYBaTH CTYyIEHTAM O3HAWOMHUTHCS 3 OCHOBHUMH

eTaramMu po3BHUTKY Ili€l ramysi 3a miapyuaukamu ([2], [3], [5]).



Teopis 3BuuaiiHux naudepeHIianbHUX piBHAHL 3apogmwnaca y XVII
ctoitTTi. OCHOBHUMH JDKEpellaMd BUHHUKHEHHS TOHATTS «audepeHiiaabae
piBHsiHHsS» Oynu: 1) Tak 3BaHlI «oOepHEH1 3agayl Ha JOTHUYHI» (3amadi
BIITyKAaHHS KPHWBUX 3a BIJIOMHUMH BIIACTUBOCTSAMH iX JOTHYHHX); 2)
KIHEMaTUYHUKM CIoci0 MoOYyI0BU PI3HUX KPUBHX, SIKMM CHUpaBCS Ha MOHSATTS
MUTTEBOT mBUAKOCTI [3, c. 7-8]. Bxxke y XVIII cromitri Teopis 3BHYANHUX
nudepeHiiaTbHuX PIBHAHDb PO3BUHYJIACSA HACTIIBKY, IO 11 CTaM PO3TIISLAATH K
CaMOCTIHHY HAyKOBY IUCLUMIUTIHY. Benuky pois y npomy 3irpanu mparii I.
Hrtotona, I'. Jleit6nina, 1. Beprymri, . Beprymti, P. Jekapra, JI. Eitnepa, 5.
Pikkarti, XK. I’ Anambepa, XK. Jlarpanxa.

Tepmin «audepenuiansue piBHsSHHS» Brepiie BBiB ['. JleitOHin y 1676
poui. Y ueit camuii yac . Hpl0TOH 3anponoHyBaB METO/T BIAIIYKAaHHS PO3B’S3KIB
nudepeHIiaIbHuX PIBHAHL Y BHUIJISIAI CTeNeHeBUX psaiB, a ['. JlelOHin
MOCTaBUB 3aJlayy BIJIIIYKAHHA PO3B’SI3KIB y CKIHYEHHOMY BUIUIsIAl. Benuka
3aciyra y ¢opMyBaHHI 1 po3BUTKY Teopli qudepenuiansaux piBHsAHb JI. Eiinepa.
Came BIH BBIB TMOHSTTS 3arajlbHOro, YaCTUHHOTO pPO3B’S3KIB Ta 3aiiMaBcCA
0COONMMBUMHU PO3B’sI3KaMU. PO3BMHYB METOJl IHTETPYIOUOTO MHOYKHUKA HE
TITBKH JIJI PIBHSAHB Meprioro, a W Bumumx mnopsankiB. JI. Einepy Hanexurtsb
METOJ1 PO3B’SI3yBaHHS OJTHOPITHOTO MU(DEpPEeHITIaTbHOTO PIBHSIHHS 3 MOCTIMHUMHU
Koe(dilieHTaMu 3a JOMOMOIOI0 XapaKTEPUCTUYHOIO PIBHSHHS Ta 3 SICYBaHHA
foro 3aranbHOro po3B’sizky (1743 pik). YV mpami «lHTerpansHe unciaeHHs» JI.
Eiinep Bnepuie BUKIIAB 3arajbHy T€OPito JudepeHlaJbHUuX PIBHIHb.

[ B obnacti nudepeHIianbHUX PIBHSHb 3 YACTUHHUMHU MOX1THUMH JI.
Eitnep 3poOuB 3HauHuii BHECOK. I[[pOoMy BuUeHOMY HaJCXHUTh MeEpIIa
MoHorpadisa, B dAKid 3poOieHo mepury cnpoOy 1oOyqoBU — Teopii
nudepeHIiaIbHUX PIBHSIHL B YaCTHHHMX MOX1aHUX. Hax miero mpobiemoro, KpiM
JI. Eitnepa, mpamroBammm K. JI’Amambep, K. Jlarpamk, I1. Jlammac ta immmi.
Cyuacuuky JI. Einepa, JI. bepHymwi, HanexuTh 3arajbHUNl METOJ
pO3B’s3yBaHHS 3a7a4 MPO KOJIMBAHHS MPYXKHUX cUCTeM ( y TOMY 4YHCHI

KOJIMBaHHA CTpyHH). PO3KBIT Teopii nudepeHiiaqbHuX piBHAHb 3 YACTUHHUMHU



MOX1THUMH TIPUXOAUTHCS Ha To4aToK XIX cTtomiTTs 1 moB's3anuii 3 imenamu C.
[Tyaccona, XK. @yp’e, O. Komii, M. OcTporpaacskoro Ta iHIIAX.

BaxxnuBuM nutaHHAM Teopii qudepeHIialbHUX PIBHSHb € MUTAHHS IIPO
ICHyBaHHS pO3B’s13KiB nudepeHIianbHux piBHAHb (un ix cuctem). Ileprmn
pe3ynbTaTH JoCHiKeHHd i€l mpobnemu orpumanu O. Komri (3BuyaiiHi
mudepenmianbil piBHsHHSA) Ta C. KoBaneBchbka (AudepeHIiianbHl piBHSIHHS 3
JaCTHHHUMH TOXITHUMH) [5, c. 438].

Po30ynoBa Teopii nudepeHIiaibHUX PIBHSAHL TPUBAE BXKE IOHAI TPHU
ctomiTTs. Ha chorogni — 1ie GaratopiBHeBa po3raiy’KeHa cHCTeMa 3HaHb, SKa
Ma€ MIMPOKI 3B’SA3KH 3 IHIIMUMHM MATEMAaTUYHUMHU AUCHUIUIIHAMU Ta 1HIIAMHU
rajy3sMu Hayku. | 111 3B’SI3KM MOCTIHHO pO3MIMPIOIOTHCA. HaBenemo mpukiaau
OCHOBHUX 3B’SI3KIB.

Jlns BUBYEHHS JUCHUILTIHM «JludepeHiialbHl PIBHIHHA» HEOOX1THI
3HAHHS 3:

1) Mamemamuunozo ananizy. HenepepBHicTh (yHKINT ofHiel 1 Oaratbox
sMmiHHUX. [udepeniiansue yucienHs ¢GyHKIIl ofHIET 1 0araThboX 3MIHHUX.
Metonu interpyBanHs. Crenenesi paau. [IpuHIMI CTHCKYIOUMX B1IOOPaKEHb.

2) Jliniunoi anceopu. TIOHATTS JTIHIHHOTO PIBHSHHSA 1 CHCTEMM JIIHIHHHX
piBHSIHBb, MeTO/ ['ayca Ui po3B’sI3yBaHHSI CUCTEM, BU3HAYHUKU (HAMPUKIIA],
BU3HAYHUK BpoHcbkoro). JliHiiiHa KOMOiHAIisl BEKTOPIB, JiHIITHA 3aJIEKHICTD 1
JiHIMHA HE3aJeKHICTh BEKTOPIB, BIATIOBIIHI TEOpEMH 1 HACHiAKU 3 HUX. JIiHIHHI
oneparopu. KBaapartuuni opmu.

3) Ananimuunoi ceomempii. BexropHa anreopa.

4) Hupepenyianvroi ceomempii. OmHONApaMeTpHUHA CiM’SI KPUBHX.

5) Enemenmapnoi  mamemamuxu. IlepeTBOpeHHs BUpa3iB, pO3KIaa Ha
MHOKHHUKH, PO3B’s13yBaHHsI piBHSAHB. [loximHi mpomopiiii. [lokazaukoBa GhyHKITis
Ta ii BIACTUBOCTI.

6) Aneebpu i meopii uucen. Teopis MHOTOWIEHIB, KOMIUICKCHI YHCIIA.

7) Mamemamuunoi noeiku ma meopii ancopummis. [IOHSITTS alTOPUTMY.



3HaHHA, OTpPUMaHl IiJ Yac BUBYCHHS JU(EpEHIIaTbHUX PIBHSHB,
HEOOXITH1 111 BABYCHHS:

1)  Memooie mamemamuunoi izuxu. PIBHIHHS B 4YaCTHHHHUX
MOX1HUX, PIBHSIHHS TiepO0NiyHOr0, eIINTUYHOTO0, MapadoIiyHOTO THUIIIB.

2)  Bapiayiunoco uucnenus. 3BUYaiiHe audepeHIiaIbHE PIBHIHHS
(mudepenttianbHi piBHSHHS eKcTpemasel abo piBHsHHS Elinepa), piBHSHHA 3
BIJOKPEMJTIOBAHUMU  3MIHHMMH, CHUCTeMa 3BHYAMHUX JOudepeHIiabHuX
PIBHSIHb.

3)  Memooie obOuucnenb. IloHATTS OUQEpPEHIIATBFHOTO PiBHSHHS,
3agaul Kormi.

4)  Memoouku wnaeuannsi ~mamemamuxu. TIOHATTA  3BUYAKHOTO
U epeH1aIbHOrO PIBHSAHHSA, HOTO PO3B’s13Ky. ['apMOHIYHI KOJIMBAHHS.

Kpim Toro, BapTOo Haronocutu, mo AudepeHIlianbHl PIBHAHHS IIUPOKO
3aCTOCOBYIOTBCSL JJIsi PO3B’sI3aHHS 0araThOX MNPUKIAAHMX 334ad, SIKI MICTSTb
€JIEMEHTU PYXy, 3 PpI3HOMaHITHUX Taimy3ed Hayku. OCHOBOIO TaKOIo
3aCTOCYBAaHHS € METOJI MAaTeMaTU4YHOIO MOJENIOBaHHs. lnes 3acTocyBaHHS
3a3HAUEHOTO METOJY ISl PO3B’A3yBaHHS MPUKIAAHUX 33]ad € 3arajbHa iaes
JmiHeapu3anii — 3amiHa (YHKIIA Ha MajduxX MPOMIXKKAX 3MIHH aprymMeHTa
THIAHUMHA QYHKIIAMHA. Y OUIBIIOCTI BUIAJKIB MOOYIyBaTH MUdEpEHIlIaIbHy
MOJIeJIh SIBUIIA YU TPOIECY Ha OCHOBI Takoi i/1€i BJAETHCS, XO04Ya € BUHSITKH.
JleTanbHilie mpo 3acTocyBaHHs AudEpeHIlialbHUX PIBHSHD y PI3HUX Taily3six
HAyKH Yy HAIIUX MOJATBIINX JOCTIHKEHHSX.

BaxxnuBUM €leMEHTOM METOJO0JIOTIYHUX 3HaHb MalOyTHIX YYUTENiB
MaTEeMaTUKH € Te, IO OJHEe 1 Te came audepeHIliagbHe PIBHIHHSA MOXE OyTH

MaTeMaTUYHOI MOJICJUTI0O aOCOJIFOTHO PI3HMX pPEAJIbHUX SIBHII 1 MPOIECIB 3

) o . . dy
pI3HUX Trajy3ei 3HaHb. Tak, HampuKIaa, JUQepeHIliaibHe PIBHSHHS E: ky(t)

OMMKCYE TPOIECH PATI0AKTUBHOTO PO3Maay, XIMIYHUX peakiliii, HUM MO>KHa
CKOPHUCTATHCS JUIsl PO3B’SI3yBaHHsS 0aratbOx 3aJad €KOJIOTii, 3amad mpo

e(eKTHBHICTh peKJIaMH, 3pOCTaHHs iHpopMariiaux motokiB Tomo ([2], [4]). ¥



OaHKIBCBHKIM CIpaBl HapaxyBaHHS 3a00pProBaHOCTI 32 KpeAUTOM a00 TOXO/IB 3a
BKJIaZlaMH TakoX BiOYBA€TbCs BIAMNOBIAHO JO ILBOTO 3aKOHY, ajle Yy LHX
BUIIAKaX 4ac BIAPAXOBYEThCS HE HEMEPEPBHO, A YEPE3 AUCKPETHI IPOMIKKH.

JudepeHniiaabHi  piBHIHHS TapMOHIYHMX KOJHBaHb OMHUCYIOTh 1
KOJIMBaHHSI MaT€MaTUYHOI'O MAasTHHUKA, 1 KOJMBAHHS B €JIEKTPUYHIN Mepexl, 1
TPAEKTOPIIO PYyXy TiJIa, KUHYTOTO MiJ KyTOM JIO TOPU30HTY. 3HAHHS TaKHUX
¢dakTiB 103BOJISIE BUBYATH OJIHI SIBHINA 1 TPOLECH 3a JOMOMOIOI0 IHINIHUX,
JOCTYMHIIITUX IS TOCT1KEHHS.

BucHoBku. Sk 6aunMo, MacuB (QyHIAMEHTAJIBbHUX TOHATH Ta (aKTiB
nu(epeHIlaTbHUX PIBHAHb JOCTaTHHO IIMPOKUWA. KOXXKHE 13 LUX MOHATH Mae
CBOIO ICTOPIIO PO3BUTKY. O3HalOMJIEHHS MailOyTHHOI'O BUMTENS MATEMATUKHU 3
METOJOJOTIYHUMHU 3HAHHAMHU 3 AU(PEPEHIIAIbHUX PIBHSIHb IOKAa3ye MIISAXU
BIIKPUTTS. HOBUX (paKkTiB, 030pOIO€ METOJaMU OTPUMAaHHS HOBUX 3HaHb. A 1€
CIpHsiE PO3LIUPEHHIO JOCBIAY MI3HAHHS CTY/IEHTIB.

[lepcriekTHBY MOAAIBIINX PO3BIAOK Yy JaHOMY HAIMpPSIMKY MOJSATAIOTh Y
3’SCyBaHHI NUISIXIB (OPMYBAHHS CHUCTEMH METOJIOJIOTIYHMX 3HAHb 1 BMIiHBb 3

nudepeHiaIbHUX PIBHSIHD MAaHOYTHHOTO BUUTENSI MATEMATUKH.
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Kyzauu H. B. Memoodonocuueckue 3nanusa Oyoyuwieco yuumens
Mamemamuku no yueonoi oucyuniune «/Jugpgepenyuanvrvie ypasnenus»

Cratbsi TOCBsIllEHA MPOOJIEME BBIICICHUS METOJOJIOTHYECKUX 3HAHUMN
Oyaymiero yuurtesss MaTeMaTukd. OTMEUEHO, 4YTO METOAO0JIOTMYECKUE 3HAHUS
COCTOSAIT W3 HECKOJBKUX CTPYKTYpHbIX YypoBHeuW. Ha ceromns camon
pPacCIpOCTPAHEHHOM SIBISETCA CTPYKTYpHAsi MOJI€NIb METOAOJIOTMYECKUX 3HAHHM,
B KOTOpOM BBIJICJICHBI UeThIpe YpoOBHs: (duiocodckuit; o0OIICHAYUHBINH;
KOHKPETHO Hay4YHbIW; YPOBEHb MPOLEAYP U TEXHUK UCCIICTOBAHMUSL.

K Meromosiorndeckum 3HAHUSM KOHKPETHO HAy4YHOTO YpPOBHS Oyaem
OTHOCHUThH 3HAHUS O: MpeaMeTe YuyeOHOU IAUCHUIUIMHBI, KOHKPETHO HAay4YHBIX
METOJax yaeOHOM JTUCUUILUIAHBL; byHIaMEHTATBHBIX MOHSTHSX;
GyHIAMEHTAIBHBIX ~OTHOIIEHUAX MEXAY TMOHIATUSAMH; (yHIaMEHTAIbHBIX
TeopeTnueckux (akTax (OmpeseieHHs], aKCHOMBI, TEOPEMBI), CBA3SIX C APYTHUMHU
y4eOHBIMU JIUCUIUIUIMHAMU; TIpelesiax MPUMEHUMOCTH 3HAHWH; HCTOPHU
pa3BUTHSL.

B pabote paccMoTpeHbl METOI0JIOTHYECKHE 3HAHUS KOHKPETHO HAYYHOTO

ypoBHS ¢ IudPepeHnaTbHbIX YpaBHEHUN, B YaCTHOCTU: MPEAMET, METO/,



dbyHnameHTanbHble TOHATHS U (akThl auddepeHIHaTbHbIX YpaBHEHUH,
UCTOPHS Pa3BUTHSL.

[TpuBeneHb! MPUMEPHI HCIIOJIB30BAHMS OOIIEMETOI0IOTUYECKIX METOJIOB
npu Hu3ydyeHuu ydeOHOW nucuuiuiHbl «Jluddepennuanbupie ypaBHEHUSY:
METOJ MaTeMaTHYECKOTO MOJEIMPOBAHUS, METOJ] aHAJIOTHH, BHIYUCIUTEIbHBIH
HKCIIEPUMEHT, allTOPUTMUYECKUN METON. BriscHeHa cBsA3b MU depeHInaTbHbIX
yYpaBHEHUH C Y4EOHBIMH IUCHUIUIMHAMUA MAaTEMaTHUYECKOTO IIUKJIA.

Knwueswie cnosa: nuddepeHunanbable ypaBHEHUS, METOI0JIOTHYECKHE
3HaHWS, YPOBHU METOJOJIOTUYECKUX 3HAHHM, mpeamer auddepeHInanbHbIX

ypaBHEHUH, METOIbI MU PepeHIIMATBHBIX YPABHEHUH.



