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PEAJIIBALIA IPUHOUITY HACTYITHOCTI ¥ ITIPOLECI BUBUEHHSA
BHUIIIOI MATEMATUKH MAUBYTHIMU ®APMAIIEBTAMHA

Pobomy npuceaueno po3poONeHHI0 MemoOUuKU HAGYAHHA GUWOI MAMEMAMUKU CMyoeHmis
Gapmayesmuunux cneyianvHocmetl. Jocrioxicyiomuves  wiAXY  peanizayii  npumyuny HACMYRHOCMI
WKIIbHO2O Ma YHIBEPCUMEMCbKO020 KYPCI8 MAMEMAmMuKy 8 pamKax OUOaKmuyHoi Mooeii, opieHmosaHoi
Ha OpMYBaHHs Paxo6o 3HAUYWUX NPEOMEMHUX KOMNEMEHMHOCEU.

Kniouogi cnosa: memoouxa Haguawus euwjoi mamemamuxy, CcmyOeHmu @apmayesmuyHux
cneyianbHoCcmel, NPUHYUN HACMYRHOCMI, OUOAKMUYHA MOOEb.

Cepen muoakTUYHUX TPoOsIeM MpodeciiiHOl Meaaroriku OJHIEI0 3 TOJIOBHUX € Mpodiema
JOTPUMAHHS TPUHITUIY HACTYIHOCTI Ta B3a€MO3B’S3KYy 3arajibHOi Ta MPOQECiiHHOI OCBITH.
EdexTuBHa miaroToBka ¢axiBilg MOXKIWBA JIUIIE 32 YMOBH OPTaHIYHOTO TMOETHAHHS ITUX JTBOX
JAHOK €JMHOI CUCTEMH HEINEepepBHOI OCBITH. B OCHOBI LbOro 3B’S3KYy Je€XaTh 00’ €KTHBHI
3aKOHOMIPHOCTI (Pi10COPCHKOTO, TUIAKTUYHOTO, MCUXOJIOTIYHOTO Xapaktepy. B mociimkenHi
MU PO3IJISIIAEMO B3a€EMO3B’SI30K Y JIBOX acMeKTax: 00’ €KTUBHOMY, SIKHH BiIOOpaKa€ThCA Y
3MICTi HaBYaHHS Ta Cy0’ €KTUBHOMY — Y Tpoiieci HaBuyaHHSI. CUCTEeMOYTBOPIOBAIbHUM YHHHUKOM
€ TPUHLUIMN HaBYaHHA, 10 SKUX Yy HpodeciiiHiii OCBITI IomarThes crenudiuni: ¢$axoBoi
CIPSIMOBAHOCTI, TOBEIEHHS O KOPUCHUX PE3yJIbTaTiB, MOTUBALITHOTO 3a0€31eUeHHs TOLIO.

MeTor0 cTaTTi € aHaJi3 NUIAXIB peati3allii TPUHIMIY HACTYIHOCTI y TMPOIleci HaBYaHHS
BUIIIOT MaTeMaTHKH MalOyTHIX (apMalleBTiB.

3acBOEHHSI HABYAIBHOI JUCIUIUTIHA HE MOXKE OYTH YCHIIIHUM 0€3 JOTPUMaHHS MPUHLIUITY
HAaCTYyITHOCTI Ta CBIJJOMOTO BpaxyBaHHs ICTOTHOI audepeHIliaiii MovYaTKOBOTO pIBHSA 3HAHBb
CTYJICHTIB, sSIKa 32 JAHUMH EKCIePUMEHTAIbHUX JOCTIIKeHb 3HAYHO MOCHJIMIACH BIPOJOBK
10-12 ocrannix pokiB. Kypc “Buia marematuka” BUBYAETbCA CTYIEHTAMH MEPIIOTO KYpCY
(dbapmareBTHUHOTO (HaKyJIbTETy 1 MICTUTH 5,5 KpEIUTIB.

BuBuaroun kypc BHILIOI MaTeMaTWKH, MaiOyTHI QapMalneBTH BYaThCs aHali3yBaTw,
dbopMynoBaTH ¥ pO3B’sI3yBaTH 3a4aui (apMaleBTUYHOTO Ta MEIAMKO-0i0JIOTIYHOTO 3MICTY,
CaMOCTIIfHO KOPHCTYBAaTHCS BIAMOBIIHOI0 MaTeMaTHYHOIO JTEPaTypolo, OPraHi30BYyBaTH
eKCTIEpUMEHT, BigOWpaTtu iHOpPMAIilo, ONMpalbOBYBaTH OTPUMAaHI pPE3yJbTaTH, BU3HAYATH
YMOBH OITUMI3allii MPOILECIB, OI[IHIOBATH BIUIUB Pi3HUX YNHHHKIB HA PE3YJIbTATH TOCIIIKEHHS.

BigmoBigHo 1m0 uwHHOI mporpamu Kypc “Buima maremartwka’ mepembadae BHUBUSHHS
€JIEMEHTIB MaTeMaTUYHOTO aHalli3y, Teopli WMOBIPHOCTEW Ta MaTeMaTHYHOI CTAaTUCTHUKH. 3
icTopili MaTeMaTUYHOTO aHAJI3y BiIOMO, IO IO MOHSTTA MOXIAHOI MPUMILIN HE3aJeKHO OJUH
Big omHoro ['. JIeiOHil, po3B’A3yl0UM T€OMETPUYHY 3a/Jady NpO 3HAXOHKEHHS IOJO0XKEHHS
JOTUYHOI 110 Tpadika y meBHiM Toull, Ta [. HpioToH, BUpilIyro4n 3amady Mpo 3HAXOMKEHHS
MUTTEBOI MIBUAKOCTI. Y IIKUIBHOMY Kypci, SIK TpPaBUJIO, NETalbHO pPO3TJISAAI0TH OJHY 3
HaBEeJIEHUX 3ajlay, NMPUYOMY SIBHOI IepeBard He Ma€ >XOJACH 3 MiAXONMIB. Y HaA3BHYANHO
KOPOTKOMY KypCl BHIIO1 MAaTEeMAaTHKH, SKAH BUBUAETHCSA HA MEIUYHOMY (PaKyJIbTETi, 32 OpakoM
yacy HEMa€ MOKJIUBOCTI JETAIBHO posB’ﬂsam obumB1 3amadi 1 oOMeXyeEMOCs 3’ﬂcyBaHHﬂM
reOMETPUYHOr0 Ta (HI3MUHOTO 3MICTY MOXiMHOI. AKIEHT Cif 3poOouTH Ha (i3UYHOMY 3MICTI,
chopMyIIOBaBIIM 337ady NPO MUTTEBY MIBHAKICTH y TepMiHaxX i CHMBOJAX MaTeMaTHYHOTO
aHaizy (MpHUPICT apryMeHTy, MPUPICT QYHKIIi, TpaHullsl (YHKIT) Ta YITKO BUAUTUBIIA KPOKH,
SKI PO3KPHMBAIOTh 3MICT TOXiMHOI 1 ()aKTHYHO 3aJar0Th IMPABHJIO il 3HAXO/KCHHS, a caMe:
HAJAaHHS TPUPOCTY apryMEHTy, 3HAXOKEHHS MPHUPOCTY (YHKII, BU3HAYEHHS BiJHOIICHHS
IOPUPOCTY apryMEHTy J0 TNpHpocTy (yHKIIT (cepemHs MIBUAKICTH), 3HAXOJKCHHS TIPaHMII
BIJTHOIIIEHHSI 32 YMOBH, IIO HPUPICT apryMEHTYy HECKIHUEHHO Majuil (MUTTEBA IIBHUJIKICTD).
3BepTaeMo yBary, IO 3a JOINOMOIOI0 TaKUX CAMHUX YOTHPHOX KPOKIB PO3B’A3YIOTHCS 1HIII
¢biznyHi 3ama4i, 3a1a4i 3 XiMii (HampUKIaz, Mpo MBUIKICTH PO3YMHEHHSI PEUYOBHHHU), 3 0ioorii
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(IWBUAKICTH 3MIHU YHMCEIBHOCTI MOMYJIALIi), papmakosorii (IBUAKICTh pO3UMHEHHS TaOJeTKH,
MIBUJIKICTH eiMiHaIlii), ¢i3i0orii (IBUAKICT MOITHPEHHS HEPBOBOTO IMITYJIBCY ) TOIIO.

3 BeMMKOI KITBKOCTI PI3HOMAHITHUX 3aCTOCYBaHb MOXIAHOI (U1 TOCHIKeHHS (QYHKIIN Ta
noOynoBu rpadikiB, y HaOMMKEHHX OOYHUCICHHSAX, HAOMMKEHUX DPO3B’SI3yBaHHSX pPIiBHSHb,
JIOCIIIJPKEHHI Ta BIJOKPEMJIEHHI KOPEHIB PIBHSAHD, CIIPOILEHHI BUPa3iB, JOBEIEHHI TOTOKHOCTEN
Ta HEPIBHOCTEH, 3HAXO/DKEHHI OIHOMHHUX KOE(QIII€HTIB, 3HAXO/HKCHHS IIBUIAKOCTI 3MIHH
byHKI1, 3HAXOMKEHHSI HAaOUTBIINX 1 HAMMEHIINX 3HAY€Hb) MOLIBHO PO3TISHYTH HAHOLIBII
3Hauymi 3 (axoBoi TOYKU 30py, a caMme: 3aCTOCYBaHHS JJisi HAONMKCHHX OOYHCIICHb Ta
BU3HAYCHHS MBUAKOCTI 3MiHM QyHKIIi. Ha dapmaneBTnaHoMy ¢akyabTeTI MOKHA PO3TVISTHYTH
JIEKIIbKa 33/1a4 Ha JOCTiIKeHHs QyHKuii Ta moOyoBy rpadikis. 3a3Buuail B SIKOCTI OJHOTO 3
NpUKIaaiB OepeMo (YHKIIIO, 110 BU3HAYa€ HOPMAJbHMHA 3aKOH posnoniry. [IpomexeBTuune
03HaOMJIEHHS 3 KpUBOIO ['aycca 1 AeTalibHe JOCHIIKEHHS 1 BIIACTUBOCTEH € JOCUTh KOPUCHUM
3 OrMsiy Ha TMOJajbllle BUKOPUCTAHHS B IHIIMX pO3JiJaX BHUIOI MAaTeMaTHKU Ta I1HIINX
HABYAJIILHUX JucIuIuiiHax (¢i3umi, Ximii, Oiocratuctuii, ¢izionorii Tomo). Sk mpaBuIo,
Oyayemo rpadik He nume (yHKIII, a i 1 moxigHoi. [TopiBHSHHS 1uX TpadikiB Ta BUSBICHHS
3aKOHOMIPHOCTEH € BaJIMBUM 3 ()axOBOi TOYKU 30py — Y MEAMYHUX JOCTIIKEHHSAX YacTo
BUKOPHUCTOBYIOTh TakKui migxia. Hampukman, mpu JOCTiIKeHHI eIeKTPOHHOTO MapaMarHiTHOTO
pe30oHaHCYpeeCcTPYIOTh audepeHtianbay KpuBy (puc. 1), y peorpadii 3HiMaroTh peorpamy V()
Ta qudepeHianbHy peorpamy V' (2) (puc. 2).
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Puc. 2. Inmeepanvna ma ougepenyiarvra peonedpoepamu
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llonammsa Ougpepenyiana € HOBUM JUIsl CTYAEHTIB, OCKUIBKM B IIKUIBHOMY Kypcl
MaTeMaTUKH HE TMepea0avyeHo BUBUYEHHS IIOTO IMOHSTTS 1 MHOXHHK dX BBOJIUTHCS SIK €TUHHUA
CHUMBOJ Y IIO3HAa4YeHHI iHTerpana. MoIuBi J1Ba MiIXOAU O BUBYEHHA JU(epeHIiana: nepmui —
pO3TIsiaTH 1€ TOHATTS TapalieIbHO 13 TIOBTOPEHHSAM TOXIHOI Ta OCHOBHHX HpPaBUII
TU(epeHIlifoBaHHs, aKIEHTYIOUH yBary Ha OCOOJMBOCTAX (DI3UYHOIO Ta I'€OMETPUYHOTrO
TIIyMaueHHS IIUX MOHATHh Ta HAa €JMHUX MAaTEeMaTHYHUX MiIX0JaX y 3HAXOKEHHI MOXiIHOI Ta
nudepeHmiany; a Ipyruid — Coo4aTky po3risHyTH MOXIJIHY, a MOTIM AudepeHiiat.

TrnymadeHHs (I3MYHOTO 3MICTY MOXiJHOI Ta AudepeHiiaga 000B’SI3KOBO LIIOCTPYEMO
npuknagamu. OCKiNbKU omeparlii 3HaXO/KEeHHsI MOXIAHOI 1 AudepeHIiana € aHAJIOTIYHUMHU, Y
CTYJICHTIB IHKOJIM CKJIQJA€ThCS XWOHE BPaKEHHS IMPO TOTOXKHICTh LUX MOHATh. BakIMBO
aKLEHTYBaTH YyBary Ha BIAMIHHOCTAX Yy (I3MYHOMY TIyMadeHHI MOXIAHOI Ta JudepeHmiaa.
JIOITbHO TOTTMOUTH PO3YMIHHA LUX TIYMadeHb Ha 3ajadax MPHUKIATHOTO XapakTepy.
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Hanpuknan, sxkmo p(f) Bu3Hauae po3mip momyssimii GakTepili B MOMEHT 4acy £, TO ; =P -
1

IIBHMIKICTH 3pOCTaHHS MOMyJIALii, a dp = p’ df — 3MiHy 4HCeNBHOCTI TOMyNAI|i 3a JOCTATHBO

MaJInii mpoMixkoK gacy dt.

Sk mokaszye mpakTHKa, MiCIs BUBUCHHS I11€1 TEMU CTYJICHTH HEMOTAHO 3HAXOMSTH MOX1THI
Ta nudepeHIiang, ajge HEAOCTaTHhO J0Ope OBOJIOAIBAIOTH AU(EpEHIliaNbHUM MiAXOI0M, SK
OJIHUM 3 HAaWBaKJIUBIIMINX METO/IIB HAYKOBOTO Mi3HAHHA. TOMY MOTaHO PO3yMIIOTh, A€ 1 SIK el
MaTepial Moxke OyTH 3aCTOCOBAHUU 10 pO3B’sI3yBaHHS (axOBHX 3a/1ad, TOMY JIyK€ BaKJIHBO
PO3MIISIHYTH JeKiJIbKa (haxoBO 30pIEHTOBAHUX 3a]a4 y JaHIA TE€Mi, a TAKOX aKIIEHTYBaTH yBary
Ha JuQEpeHIiloBaHHI SK BaXXJIMBOMY METOJI HAayKOBOTO TIi3HaHHA @IpU BUBYCHHI
nrdepeHIiaTbHUX PIBHSIHD.

[Ipu BuBYEHHI NOBEAIHKU (QYHKLIT Y AaHIA TOYLI MPOCTOPY OCOONMBUH iHTepec y (i3uii
BHUKJIMKA€ TUTAaHHSA MPO HANpPsIM MaKCHMaJIBHOTO 3pOocTaHHs (QyHKII y maHii Toumi. Bekrop,
MOJIYJb SIKOTO AOPIBHIOE HAHOUIBIIIN MIBUAKOCTI 3pOCTaHHS PYHKIIT u = f(x, y,z) Y JaHI{ ToUIl

P, a manpsam 306iraeTbes 3 HampsAMOM MaKCHMAIbHOIO 3POCTAHHS, HA3MBACTLCA 2pPAOicHMOM
@yukyii. TpafieHT Mae CBOIM IMOYAaTKOM TOYKY P, a NpoeKuisMu — 3Ha4eHHsA YaCTHMHHUX
MOXITHUX (DYHKITIT u(x, Y, Z) y Toumi P

dug, us dug
gradu—axz +8yj+azk’

ne i,j,k — omanmuni Bektopu oceit Ox, Oy i Oz immosigno. IToHATTAM TIpamieHTa
(GyHKLII aKTUBHO MOCIYTOBYIOTHCS NPU BHUBYCHHI O010(i3UKH, MEIUYHOI (i3UKH, HOPMAJIBHOI
¢iziosnorii, 610XiMii, OHAK I1€ TOHTTS Mae OyTu chopMOBaHE came TIPU HaBYaHHI MAaTeMaTHKH.

Ilepsicna, inmeepan. SIk mokasye eKCliepruMEHTalIbHa MepeBipKa Ta OaraTopiyHUil TOCBiL
PO3IIISIT TaHOI TEMU MOIIBHIIIE PO3MOYMHATH HE 13 3a7a4, SKi MPUBEIH IO TMOHATTS MEePBiCHOT,
a 13 3HAXO/KEHHsI MEPBICHOI sIK OOepHEHOi 10 AudepeHLioBaHHs ornepalii Ha KOHKPETHOMY
npukiazni. Lle moxxe OyTu TpuroHomerpuuHa abo cremneHeBa ¢GyHKIis. BapTo 3ayBakuTtu, 110
obOepHeHi omepallii He 3aBKIU € OJHO3HaYHUMH. HeomaHO3HayHOW € ¥ omeparlis BiAIIyKaHHS
MEePBICHOI, OCKUIBKH iCHY€E O€31114 (YyHKITIN, MOX1AHI SKUX TOPIBHIOIOTH AaHid. JloumiibHO, 100
CTYJIEHTH, KOPUCTYIOUUCH TAOIHIICIO MTOX1THUX, CAMOCTIITHO 3alTOBHMIJIA TAOJIHUITIO TIEPBICHUX.

He wmoxxHa oOMexyBaTucs IpH poO3IJIAAl BU3HAYEHOI'O IHTErpana po3B’s3yBaHHIM
reoMeTpuyHOi 3a7adi Mpo IUIOUIYy KPUBOMIHIMHOI Tpameuii, ska nepeadayeHa MIKUIBHOIO
OpoTrpaMol0 3 MaTeMaTUKU. BakiuBo po3ristHyTH xo4ya O onxHy 3 (i3MYHHX 3amad: Ipo
BHU3HAUEHHS IUISAXY, MPOIIEHOTO TUIOM 32 MOro MUTTEBOIO MIBUAKICTIO, PO poOOTY 3MiHHOT
CHJIM, 3HaXO/’KEHHSI Macu HEOJHOPITHOTO CTEPXKHS TOIO, a TAKOK 000B’A3KOBO JIEKIJIbKA 3a7a4
MPUKIATHOTO XapaKTepy, SKi 30pi€eHTOBaHI Ha MaHOyTHIO (axoBy [isIBHICTh: HANpPUKIA,
3HAXO/KEHHs 3MiHA Macy TaOJIETKU MPHU BiIOMIiH MIBUIKOCTI PO3YMHEHHS, 3MiHY KOHIICHTpaIii
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npernapary 3 130TOIMHUM 1HJUKaTOPOM TOILO.

Jughepenyianvni  piensinns. CTyACHTH MalOTh 3acBOITH TOHATTS JU(EPEHINIATLHOTO
PIBHSHHS Ta HOro po3B’s3KiB, 3HATH NPUKIAAM 3aad, PO3B’S3yBaHHA SKHUX IPUBOJIUTH JI0
TUQepeHITiaTbHOr0 PIBHSIHHS, MAaTH HAaBUYKH PO3B’SI3yBaHHS HANMPOCTIMMX JU(EpeHIlialbHUX
piBHSAHb 1, IO HaWrONOBHIIIE, HAaBYMTUCH (opMynroBaTH 3anadi  (axoBO-NPUKIIAJTHOTO
XapakTepy B TepMiHax NU(EpeHIliaIbHOTO YUCIeHHS. MaTeMaTHYHUI aHaji3 SK MaTeMaThukKa
3MIHHUX BEJIMYMH 3 4YaciB CBOIO 3apOJUKEHHS pPO3BMBABCSA Yy TICHOMY 3B’S3Ky 3
npupogo3HaBcTBoM. Came moTpebu mpHupoJo3HAaBCTBA (Hacammepen (i3HKH) 3yMOBHIH
BUHUKHEHHS Ta PO3BUTOK IHTErpalbHOrO Ta AM(depeHiiadbHoro yuciaeHHsd. Brepie B Gionorii
mdepeHnianbHi piBHAHHA 3’ sBrHCcs Y X VI ¢T. 1 Oynu BUKOpUCTaHi Uil MOJIETIOBaHHS MPOIIECIB
po3BUTKY mnomyisniid. [IoHATTS nudepeHIialbHOro PIBHAHHA € KIIOYOBUM Yy Till 4YacTHHI
MaTEMaTUYHOTO aHajli3y, SIKy BUBYAIOTh CTYACHTH MEIUYHUX YHIBEPCHUTETIB, 1 OCOOIMBOCTI
pO3rIIAay MOXigHOI, AUdepeHLiana, iHTerpaga 3HauHO Miporo MiJNOPSIIKOBaHI caMe BUBYEHHIO
muQepeHIianbHuX piBHAHB. JludepeHmianpHi piBHAHHS € OXHMM 3 TOJOBHHUX I1HCTPYMEHTIB
CyYacHOi Teopii MOJETIOBAHHS, KEpyBaHHs, NPUHHATTS pillleHb. IX BUKOPUCTOBYIOTh HpPH
pO3B’s3yBaHHI HaWpPI3HOMAHITHIIIMX MpoOjJeM Haykd Ta TexHiku. Ha cporomni Teopis
mdepeHLiaIbHUX PIBHAHb AKTUBHO BUKOPHCTOBYETHCS B IMYHOJIOTII, pajiojorii, emiemiosorii,
(dapmartii Ta IHIINX raTy3sX MEJUYHOI HAyKH.

[IIo6 BBecTH MNOHATTA AUDEPEHLIATBHOTO pIBHSHHS, DPO3MVIAJAEMO €Talmd BHBUEHHS
KOHKpPETHOro mpoiiecy [7, ¢. 430]:

1) cTBOpeHHs HayKOBOI IIOTE3H, 110 IPYHTY€ETHCSI HA €KCIIEPUMEHTI, 1 3alUC Li€] ToTe3N
B MaTeMaTHuHii Gopmi (Y BUTIISAAI MAaTEMAaTHYHO]I 3a/1a4i);

2) MaTeMaTH4YHE PO3B’s3aHHS 1Ii€l 3a1a4i;

3) iHTepIpeTaiisi OAepPKAHOTO PO3B’SI3KY.

binpiricTh 3aKkoHIB, fKI XapaKTepU3yIOTh MPOIECH, IO BiAOYBAIOTBCS Yy MPUPO/I,
BCTAQHOBJIIOIOTh CITIBBITHOMICHHS MK (I3MYHUMHU BEJIMYMHAMH 1 MIBUAKICTIO 3MIHH IIHX
BenuuuH. lle o3Hauae, mo OGarato (Qi3UYHUX 3aKOHIB OMUCYIOThCS JudepeHIiaIbHUMU
PIBHSHHSAMHU — pIBHIHHAMH, JO CKIaay SKUX BXOIHWTh TMoOXigHa (3akoH byrepa, 3akoH
PasioaKTUBHOTO po3nany, piBHAHHSA Dika, rapMOHIYHI KOJMBaHHS Ta iH.).

HalicknagHilium 1 CTyAEHTIB € MEpIIMKA eTam, A 3A1MCHEHHsS $KOro HOTpiOHO
MPOBOAMTH aHalli3 Ta CUHTE3, CHIBBIJHOCUTU BUXIJIHI MOHATTS 3 BUOpaHUMH MaTeMaTHYHUMU
€KBIBAJIEHTaMHU, BUJUISTH I1CTOTHI 3aKOHOMIPHOCTI Ta XapaKTE€PUCTUKH, BUKOPUCTOBYBATHU
HAYKOBY TEPMIHOJIOTIIO Pi3HUX NUCUUIUTIH.He3BUUHUM 7Sl CIPUMHSTTA CTYICHTIB € U Te, 110
3arajJlbHUM PO3B’S3KOM JTU(EpEeHIIaTbHOrO PIBHSHHS € MHOXHHA (YHKLIH, a/pke 10 1boro (y
HIKITBHOMY Kypcl MaTeMaTHKH) BOHHM MajH CIpaBy 3 alreOpaiyHUMH PiIBHSHHSIMH, PO3B’SI3KOM
AKUX € 3Ha4eHHs a00 MHOXMHA 3HAa4YeHb 3MIHHOI BEJIMYMHH. Po3risgaemMo mnpuxiaam 13
CYMDKHUX TUCHUILTIH, (aXxoBO 30pieHTOBaHi 3a7adi. Lle MoXyTh OyTH pIBHSHHS, 10 OMHUCYIOTh
3MiHYy KOHIIEHTpalii JIKapChKOTo Mpernapary B OpraHi3Mi IpU pi3HUX crocobax HOro BBEICHHS
(bapmakokiHEeTHUHI MOZEINi), MOJAETl PO3BUTKY MOMYJIMii, MOJAEN MOLIUPEHHS eMmileMiid,
Mojeni peakiii imyHHOi cuctemu tomo[ 10, 11, 12].

Haknan, ogniero 3 BaXJIUMBHX MpoOJIeM €KOJIOTii € quHaMiKa YMCEeNbHOCTI MOMYJISLii.
PosrnsHeMo KOJIOHIIO MIKpOOpraHi3MmiB, $Ka ICHyYe B YMOBax HEOOMEKEHHUX pecypciB

xuBJeHHs. IBUIKICTh 3MIHHM MOMYJISALIT ‘2—];[ € TIPSMO MPOTMOPLiHHOIO ii YuceabHOCTI N:
dN
a5 _ N
ar Y

e piBasans B 1802 p. Bnepme orpuma Manbryc. [loTpiOHO mpoaHamizyBaTH pO3B’ 30K
PIBHSIHHS, 3TiTHO 3 SIKUM YHCENbHICTh MOMYJAIii N HeoOMeXKeHO 3pOCTae 3a eKCIIOHEHIIaTbHUM
3aKOHOM. AJie B KOJHIM 3 peajbHO ICHYIOYMX TOIYJIAIINA 1€ He peanidyerbes. [Ipomonyemo
CTyJleHTaM 3HaWTH TOsSCHEHHA 1boro Gakry. IloBepHyBIIMCH 110 BUXIIHUX NPHUITYIICHbD,
CTYIICHTH 3ayBaXyIOTh, IO B TPUPOJHUX YMOBaX HE BUKOHYIOTHCS MPHITYIICHHS PO
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HEOOMEKEHICTh PEecypCiB JKUBJIEHHS Ta BIICYTHICTh BIUIMBY IHIIMX BHAIB. TakUM YHHOM,
pisuanna Manbmyca MOXHA 3aCTOCYBATH JIMIIE 10 IITYYHO CTBOPEHUX IOIYJIALIM, HaIPUKIAL,
HOMYJIALINA MEeHIIMITHOBUX MPHOKIB, APDKIXKOBUX OaKTepiil.

ToyHime omnwcye pPO3BUTOK TMPHPOMHUX WOMYJSUiN piguanns Depxionvcma—Ilepna,
orpuMane B 1845 p. , sike BpaxoBye “(pakTop CaMOOTPY€HHS , IO 3MEHIIY€E MIBUAKICTH POCTY
HOMYJIALIT: CMEPTHICTh € TPONOPLINHOI po3Mipy HOMYJALii, TOOTO AOpiBHIOE SN ( —
KOe(iIieHT caMOOTpyeHHs). BenuunHa  Bu3HavaeThcs OaraTbma (akTOpaMu: HOMIMPEHHAM

1H(eKIiH, KOHKYPEHTHOI 00poTHOO0I0 3a Ky Tomo. TakuM YMHOM, IIBUAKICTD POCTY MOIYJISLI]
1 dN

B PO3paxyHKY Ha OJTHY OCOOMHY N JOPIBHIOE PI3HUII MK HApOXKYBaHICTIO 1 CMEPTHICTIO
ON :

1 dN

AN SN

N 10

abo
dN
7 = ('Y SN)N .

I'padix 3anexnocti N(r) 3a ymoBH, o N = N, npu ¢ =0, Haraaye BUTATHYTY JiTepy S
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Puc. 3. Jlocicmuuna xpusa

Enemenmu cmoxacmuku. YSBIEHHS NMPO 3B’S30K BHIAJAKOBOTO Ta 3aKOHOMIPHOTO, TPO
CTaTHCTUYHI Ta JUHAMIYHI 3aJEKHOCTI € 00OB’SI3KOBUM €JIEMEHTOM OCBITH CyYacHOI JIFOJHMHU.
BuBdeHHs1 cToxacTuku (Teopii HMOBIPHOCTEH, TE€Opii BHUIMAIKOBUX IPOIECIB Ta MaTeMaTHYHOI
CTaTHCTHUKH) cupuse GOpMyBaHHIO Yy MailOyTHROro (haxiBIld CTOXACTUYHOI KyJIbTYpH, SIKa Ja€
3MOT'Y BUKOPHCTOBYBATH MPUHOMHU CTPOTO JAETEPMIHOBAHOTO JIOTTYHOTO MHCIEHHS Y CUTYaIifIx
HEBU3HAYEHOCTI, BUNTh KOHKPETHOCTI Yy (POPMYJIIOBAaHHAX Ta YITKOCTI y TepMiHousorii. Meronu
Teopii IMOBIpHOCTEH Ta MaTEMaTHYHOI CTATHUCTUKH HaOyBalOTh Bce OLIBIIOrO 3aCTOCYBAHHS Y
pi3HuX ranmy3sx Hayku. Ha mymky Bimomoro MmatemaTtuka b. I'Hexenka, “reopis IMOBIpHOCTEM €
OJIHMM 3 Hale()eKTUBHIMINX 3aC00iB KITBKICHOTO JOCIIIKEHHS PI3HOMAHITHUX SBHII MPUPOIU
Ta cycniyibcTBa. Ll Teopist Hajae QOCTHIAHUKY HE TUIBKH 1 HE CTUTBKM OOYUCIIIOBAJILHHUN armapar
Mi3HAHHA, CKUIBKM HAWIIUPIIT KOHUEMNIil, II0 YMOXJIUBIIOIOTH 3HAXOMKEHHS MOPAIKY 1
3aKOHOMIPHOCTI TaMm, J€ KJIACHYHUH AEeTepMIiHICTHYHUU miaxim € Oescumum” [2, c. 7].
Hexmacnuna crpateriss NpUPOJHUYO-HAYKOBOT'O  IMi3HAHHSA 0a3yeTbcsl HaA  MPUHIUII
CTOXaCTHYHOTO XapakTepy NpUPOIHUX siBUII. BoHa posmouata me Emikypom, a moTiM
po3BuBanack JI. boixeimanom, M. Ilmankom, H. Bopom, [Ix. T'ibcom, B. I'eiizenbGeprom Tta
iHmuMA. CTOXacTUYHI METOIU TOpsA 3 HIIMMH MaTeMaTUYHUMHU, (DI3MUHUMHU Ta XIMIYHUMHU
METOAaMH CTJIM TOTY)KHMM I1HCTPYMEHTOM Cy4YacHOI MEOUIIMHU. BOHHM  MIMPOKO
BUKOPHCTOBYIOTBCSL SIK Y HAyKOBUX pPO3poOKax, B Oprasizailii OXOpOHHM 370pOB’s, TaKk i B
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KIIHIYHIA MpakTUIll: TpH po3poOIl METOAIB MEIUYHOI TIarHOCTHKH, B TeOpil emiaeMiid,
iMyHOJIOTil, MEIMYHI TeHEeTHUIll TpU IUIAHYBaHHI Ta pPO3pPOOI METOMIB MEIUIHOTO
€KCIEPUMEHTY, NP TECTYBaHHI JIKapChKUX MpenapariB TOLIO.

Enementu croxactuku Bxke moHaja 20 poKiB BHUBYAIOTHCA Y MEAMYHUX YHIBEpCUTETaX.
TenpeHuii po3BUTKY 1€l 3MICTOBOI JiHII y CHCTEMI MEIUYHOI OCBITH MOKHA BIiJICTEKHTH,
aHANI3yIYHM HaBYAJIBbHI MPOTpaMu, MIPYYHUKHA Ta HaBUaibHI mociOHuku [1, 3, 4, 6, 10, 12].
OpnHak, po3po0JIeHHs] METOIMKY HaBYaHHS CTOXACTHKH y BUIIUX MEIMYHHUX 3aKJIa/laX OCBITH Bce
11e notrpedye rmOOKOro i BCeOiYHOTO HAYKOBOTO JTOCTI/KEHHS 3 TIO3UIIIH CUCTEMHOTO MiIXOY.
ba3zoro Takux AOCHi)KeHb NMOBMHHI CTaTH YX€ HAasBHI METOJMKM Ta TEXHOJIOTii HaBYaHHS
matematuli. [loTpeOyroThb OKpemMoro JOCHIIKEHHS NpoOJieMH JOTPUMAHHA MPUHIMILY
HACTYIHOCTI, MpodeciiHoi CIpsAMOBAHOCTI, a TaKOX 1HTerpauii ¢pyHIaMeHTalIbHOI Ta (axoBoi
CIIPSIMOBAHOCT1 CTOXaCTHUKH.

Ti, XTO BUKIaznae Teopir0 WMOBIpHOCTEH, MaTeMaTUYHY CTaTUCTHKY, HAalleBHO, 3HailoMi 3
TPYJHOLIAMH, IO BHUHUKAIOTh Yy CTYACHTIB IPU OBOJIOAIHHI HaBYAJBbHUM MAaTEpPIajiOM.
Hacamnepen Baxko mM030yTHCS CHJIBHOIO BIUIUBY CYTO JETEPMIHICTUYHOIO MUCIEHHS.
CryaeHTH po3yMilOTh, 110 OUIBLIICTH IMPOLECIB Y MPHUPOJI Ta CYCHUIBHOMY >KUTTI HE € CTPOrO
JETePMIHOBAaHUMHM, aje IM TOTPIOHO NOACHUTH, IO JAETEPMIHICTUUHMM MIAXiJ € MNepLUIMM
HAOJVMKSHHSIM 10 JTIHCHOCTI, HACTYIMHUN KPOK Ha MUISIXY Mi3HAHHS — CTOXACTHYHUHU migxim. Y
IIbOMY BEJIMKE METOAOJIOTIYHE 3HAY€HHS CTaTUCTHKH, Teopii HMOBIpHOCTEW Ta Teopii
BUTNIAIKOBUX TiporeciB. CTyAEHTH HE MOXYTbh 3QJIMIIATUCS HA PIBHI METOIOJOTIYHUX YSBJICHb
XVII croniTTs, BOHM MOBMHHI MaTH OUIbII IIMPOKMHA TNOIVIAL Ha TNPHPOLY Ta CYCHiJbHI
npouecu. PopMyBaHHS CTAaTUCTUYHOI KyJIbTypU BIAIOBIAa€ 1HTEpecaM PO3BUTKY BCIX HayK.
CroxacTHyHa KyJbTypa Iependayae He TIAbKM HAsABHICTh IEBHOTO DIBHS 3HaHb 13 Teopii
HMOBIPHOCTEMl Ta MaTeMaTU4HOI CTaTHUCTUKHM, BMiHb Ta HaBMUYOK, aje W moTpedy B ix
IPaKTUYHOMY BUKOpUCTaHHI. CTOXacTHYHA KyJbTypa He Moxe OyTu cpopMoBaHa 3a KOPOTKHUH
YaCOBUM TMPOMIXKOK, i TOTpiOHO BHXOBYBaTH 3 PaHHIX pOKiB. He BHUIAIKOBO y pPO3BHHEHUX
KpaiHaX 3 eJIeMEHTaMH Teopii HWMOBIPHOCTEH Ta MaTEMaTHYHOI CTATUCTHUKH IIKOJSAPIB
3HAMOMJIATH YK€ 3 TEpIIUX pPOKIB HaB4aHHS. [IpoBeieHe HaMU JOCIHIKEHHS 3aCBIIUUIIO
3pOCTaHHS PIBHS CTOXAaCTUYHOI KyJbTYypHU LIKOJAPIB. 3a JAHUMHU aHKETYBaHHS MEPUIOKYPCHUKIB
HamionaneHoro wMeauunoro yaiBepcuteTy iMmeHi O.O. boroMosblig, MOpoBEIEHOro Y
2006/07 H. poli npu MOBY31BCHKiM MiATOTOBLI BUBYAIN CTOXAaCTUKY 77 % PECHOHIEHTIB, 13 HUX
63 % TpoIEeMOHCTPYBAJIN TOCTATHIM piBEeHb 3HaHb BIJIOBITHO 10 MPOTPAMH CEPEIHBOI IIKOJIH.
3rifTHO 3 JaHUMH  aQHAJOTIYHOTO  aHKeTyBaHHs, mpoBeaeHoro y 2000 p., muime
23% mepokypcHUKIB Oynu 3HailoMi 3 eleMeHTaMH Teopil WMOBIpHOCTEH Ta MaTeMaTHYHOI
CTaTUCTHKH. 3BUYANHO, TOCTiA)KyBaHa BUOIpKa HE € PENpPe3eHTATUBHOIO 1 HE JO3BOJISIE OLIHUTH
peanbHHi CTaH YNpPOBAKEHHS WMOBIPHICHO-CTATUCTHYHOI 3MICTOBOI JiHIT B IIKUTBHHHA Kypc
MaTeMaTUKH, OJHAK OTpUMaHi pe3yJbTaTH MJO03BOJIAIOTH BIACTIIKOBYBaTH TEHAEHLII, 10
CHOCTGplFaIOTBCH B OCBIiTi, 1 /IO3BOJII€E KOHCTaTyBaTH HAsBHICTh ICTOTHHX 3pyIIEHb Y
PO3B’sA3aHHI 11i€1 Hab01I01 TPOOIEMH.

CroxacThka € OJHMM 3 HaWCKIAOHIIIUX po3AUTIB cepen (Pi3MKO-MaTeMaTHIHUX
JUCLMIUTIH, 1110 BUBYAIOTHCS y MEAUYHUX YHIBEpCUTETaX, OAHAK 56 % pecrnoHIEeHTIB BBaXae, 1110
Kypc CTOXacTUKH Mae OyTu 30uiblieHuid, npudomy 33 % OaxkaroTh 30UIBIINTH KIJIBKICTh
MPAKTUYHUX 3aHATh, 20 % — kinbkicTh Jekuiid. [lonan 70 % pecnioHaeHTIB 3BEpTalOTh yBary Ha
HOTpiOHICTh ~ alnbTEPHATUBHUX (GOpPM  3aHATH:  (PaKyJIbTAaTUBIB, TYpPTKiB, TaK 3BaHUX
“BHpIBHIOBAJILHUX ~ KyPCIB TOIIIO.

OCHOBHY CKJQJHICTh Y BHMBYEHHI Teopii HMOBIpHOCTEH Ta MaTeMaTHYHOI CTATUCTUKU
CTAaHOBUTH BIAOIp 3MICTYy Ta IUIaHyBaHHsS HaBuajdpbHOTO Matepiany. [Ipu BimOopi BapTo
KepyBaTHUCs HacaMIIepel TUM, 3 SIKOI0 METOI0 BUBUYAEThCS JaHUN po3/il. CTOXacTHKa € OCHOBOIO
6i0CTATMCTHKH, OiOMETPii, COMiaibHOI MeIUIMHHU. [i OCHOBHI MOHATTS Ta TEOPEMH AKTUBHO
BUKOPUCTOBYIOTHCSI B T€HETHIIl, KOMIT IOTepHiil aiarHocTuui, 6iojorii, ¢papmakosorii, 6i0ximii,
ximii Tomo. OfHIEI 3 BAXKIMBHUX IUJIEH BUBUYEHHS HMOBIPHICHO-CTATHCTHMYHOTO MaTtepialy y
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BUIIIMX HaBYaJbHMX 3aKJIAJaX € PO3BUTOK IMOBIPHICHOI 1HTYIlii, (OpMyBaHHS aJe€KBaTHUX
ySBJIEHb PO BIACTUBOCTI BHUMAIKOBHX BenuunH. CToXacTW4Ha JIiHISA MOTpeOye BiAMOBIIHUX
¢dopm, 3aco0iB Ta NpUHOMIB HaBYaHHS 3aJIEKHO BiJ PIBHS MiATOTOBKH, MaOyTHBOro (haxy Ta
IHTEpECIB: CUTYyalIHUX 3aj]a4, €KCIIEPUMEHTIB, CIIOCTEPEKEHD, MPEAMETHOI A1IbHOCTI. OHUM
3 OCHOBHHX 3aBJJaHb BUINOI IIKOJM € PO3BUTOK TBOPUYOI JiSUIBHOCTI CTYJEHTIB, 3aIy4€HHS iX 70
JOCTHIHUIBKOT AistibHOCTI. Oco0nMBEe 3HAYEHHS Ma€ OBOJIOJIHHS CTYJIEHTAMHU TNPUHOMaMH
IHTENeKTYyalbHOI IISIbHOCTI Ta HABUYKAMH CaMOOCBITH.

Jlyxe Ba)KJIMBO 3HAWTH 30JI0TY CEPEUHY 1 HEe TEPETBOPIOBATH KyPC CTOXACTHUKU HA CYTO
TEOPETUYHI MIpKyBaHHs NPO BUIIAJKOBI MOJIi Ta CTATUCTUYHI METOAM ab0 Ha NMPaKTHKYM 13
PO3B’sI3yBaHHS YUCIEHHHX 3a1ad. Lli kpaifHOIII mepenkopKaroTh (GOPMYBaHHIO IMOBIPHICHOTO
Ta CTATUCTUYHOTO MUCJICHHS.

Bucnoexku. Otxe, HaBYaHHS BHUIIOI MaTeMAaTUKH MaHOyTHIMH QapMaleBTaMd Mae
0a3zyBaTHCs Hacammepesa Ha (opMyBaHHI ()axOBO 3HAUyIIUX KOMIETEHTHOcTeH. I[poro mMoxkHa
JOCATTA BUKOPUCTAHHSAM CHUCTEMH MPOQEciiHO CIPSIMOBAHMX 3afad, rpadiyHO po3paxyHKOBUX
3aBJaHb, MEHII (hOpPMai30BaHUM BUKJIAJ0M TEOPETUYHOro Matepiany. CTyAeHT Ma€e OBOJIOAITH
HE JIMIIE OCHOBHUMHU TEOPETHYHUMH 3HAHHIMH Ta TPAKTUYHUMHU HABUYKAMHU, a i HABUUTHCA 1X
3aCTOCOBYBATH y MailOyTHil (paxoBiif AISTBHOCTI.
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Cmyuunckan H. B. Peanuzayusa npunuyuna nociedoeameabHOCIMU 6 npouecce U3y4eHus
evicuiell mamemamuKku oyoywumu papmayeemamu.

Paboma noceswena paspabamseieanuro memoouku ooyuenus Gvlcuieli Mamemamuxe CmyoeHmos
Gapmayesmuyeckux cneyuanrbHocmetl. Hccneoyromes nymu peanuzayuu npuHyuna
nOCe008amebHOCMU WKOIbHO20 U YHUBEPCUMENCKO20 KYPCO8 MAMEMAMUKU 8 PAMKAX OUOAKMUYECKOU
MoOenu,  OpPUEHMUPOBAHHOU  HA  opMuUpogaHue  NPOPECcCUOHATLHO — ZHAYUMBIX — NPEOMEMmHbIX
KOMNemeHmHOCmell.
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Stuchinskaya N. V. Realization of principle of sequence in the process of study of higher
mathematics future druggists.

The problems of study of higher mathematics are in-process examined by the students of medical
universities in the conditions of modern educational paradigm. The didactics system is based on
combination of fundamental and professional preparation.

Keywords: methods of teaching to higher mathematics, students of pharmaceutical specialities,
principle of sequence, didactic model.

Tpezyo O. /1.
Hauyionanvnuii nedazoziynuil ynigepcumem
imeni M. Il. /Ipazomanosa

YMOBH 3ACTOCYBAHHSA TEXHOJIOT'TH ITPOBJIEMHOI'O HABYAHHSA
Y ®AXOBIN MIATOTOBII MAMBYTHIX YUUTEJIB TEXHOJIOT'TH

YV cmammi onucami ymoeu 3acmocyganms npobiemMHo20 HAGUAHHA 6 Npoyeci BUKIAOAHHS
HABUANLHUX OUCYUNIiH y (haxoeill nioeomosyi manuOymuix yuumenig¢ mexuonoziu. O6IpyHmoeyemvcs
epexmueHicms ma NEPCHeKmueU GUKOPUCHAHHS NPOOIEMHO20 HABYAHHS Y SUUOMY HAGUATLHOMY
3aKa0i.

Kntouosi cnosa: npobdnemne HasuawHs, npobiemua cumyayis, npobiemui 3adavi, mMeopuyi
30i6HOCMI, OOCTIOHUUBbKA OISIbHICMb.

OpHi€ro 3 yMOB BXOMKCHHS YKpaiHW B €QuHy CBpONEWCHKY 30HY BHIINOiI OCBITH €
peautizallis BUIIOIO KOO YKpainu ineit bomoncekoi xaprii [1].

VYcmimHe BHpIMIEHHS [HOTO 3aBAaHHsA 0araTo B 4YOMY 3aJI€KHUTh BiJ TMPaBHIBHOTO
BpaxyBaHHS 3MiH, IO O0'€KTUBHO BiNOyBaloThCs B I cuctemi. Bunmycknuk BH3 micns
OTPUMAaHHS JWIUIOMY TIOBMHEH HE JIMIIE MaTh CONiAHY (YHIAMEHTAIbHY TEOPETHUHY
HiATOTOBKY 3 BIANOBITHOTO MpodeciiiHoro HampsMy Ta creriaiizoBaHy npogeciiiHy miAroToBKY
B KOHKPETHI! BUPOOHUY1H, HAYKOBIN TiSTTLHOCTI, ajie 1 BOJIOITH:

— YMIHHSIMH 1 HABUYKaMHU CAaMOOCBITH; CAMOCTIHHOT 1 TBOpUO1 poOOTH;

— no0pe OpiEHTYBAaTHCS 1 YAOCKOHATIOBATUCS BIAMOBIAHO JO YMOB JKUTTS, IO IIBUIKO
3MIHIOIOThCS,

— BHCOKOIO, HE JIMIIE 3arajbHOI0 KYyJIBTYpOI, aje 1 KyJbTYpOlO Ipalill Ta TOBEIIHKHA B
CYCIIIBCTBI.

Takum 4rHOM, came KUTTS BUMarae 3MiHH (pOpM 1 METOIB MiATOTOBKU (PaxiBIlIB BHUIIOL
kBasiikarii.

Tomy omuuMm 3 ronmoBHUX 3aBaaHb BH3 € mepexia Big 4ucTo iHGOPMATHBHOTO HABUYAHHS
710 BUSIBJICHHS 1 pO3BUTKY TBOPYHMX 3/110HOCTEH MaiilbyTHhOTrO OakanaBpa abo Maricrpa.

AOCOJIIOTHO OYEBHIHO, IO OJHAM 3 TOJOBHHX pPE3€pBIB JICKUTh B ONTHUMI3amii 1
MpHUBEICHHI METOIIB 1 (hOpM HABYaHHS Y BIAIOBIIHICTH 3 iesIMU OOJOHCHKUX TEXHOJOTIH [2].

VY 3B'3Ky 3 IIUM 1171 ONTUMI3AIliEI0 HABYAIBHOTO MPOIIECY CIIIJT PO3YMITH TaKe YMpPaBIIiHHSI
Mi3HABAJIBHOIO MIAJIBHICTIO CTYJEHTIB, SIKE OPraHi30BYE€ThCS Ha OCHOBI BCEOIUHOTO BpaxXyBaHHS
3aKOHOMIPHOCTEH 1 TMPHUHIUIIB CydacHUX (GOpM 1 METOJIB HaBYaHHS, HOro BHYTPIIIHIX 1
30BHIIIHIX 3B'SI3KiB [3].

Ycmix iHTeNeKTyalbHOTO PO3BUTKY CTYIEHTA HOCSATAETHCS TOJIOBHAM YMHOM Ha 3aHSTTSX,
KOJIM BWKJIAJad 3aJHIIAEThCS HAOAMHIN 31 CBOIMH BHXOBaHIIMHU. | Bim #Horo yMmiHHS
OpraHi3yBaTH CHCTEMATUYHY Ii3HABaJbHY MISIIBHICTH 3aJICKHUTh Mipa 1HTEpECY CTYIEHTIB /O
HABYaHHSI, piBEHb 3HAaHb, TOTOBHICTH JI0 MOCTIHOT CAMOOCBITH.

CyyacHUMHU JOCTITHHUKAMH BBAXAETHCS, IO PO3BUTOK TBOPYHMX 1 I1HTEICKTyaIbHUX
3ai0HOCTE! Ta YMiHb CTyJIE€HTiB, HeepeKTUBHUI Oe3 mpolieMHoro HaBuaHHs. TBopui 37410HOCTI
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