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schoolchildren; an increase in the load on participants in the educational process and others. We
conducted a voluntary and anonymous survey of schoolchildren in the city of Sumy and the Sumy
region in order to comprehensively study these problems. A detailed analysis of the survey is
described. The effectiveness of the remote form of conducting chemistry lessons was
experimentally tested in the seventh grade. We calculated the average score of the students'
assessments and the coefficient of assimilation of the educational material. Both indicators had
negative dynamics if the educational material was studied by schoolchildren remotely during the
nationwide quarantine and the transition to online education. Thus, the average scores of pupils'
assessments fell by 5.66 and 5.17% for each subsequent topic that was studied remotely; the
coefficients of knowledge assimilation also decreased by 5.59 and 5.10%, respectively. Such
results, in our opinion, indicate the need to improve the approaches existing in domestic
education to the introduction of distance learning in institutions of general secondary education.
We believe that the urgent need to develop guidelines for teaching chemistry lessons arose when
organizing distance learning, taking into account the specifics of this discipline.

Key words: institutions of secondary education, distance learning, organization of the
educational process, quarantine, survey of pupils, online tools, educational resources.
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POBOUI 301IIUTH 3 BUIIIOI MATEMATHKH VY 3BO

Y cmammi pozensanymo memoouuni pexomenoayii wyjo0o po3pobxku pobouozo 3ouiuma OJisl
cmyodenmie 3 euwoi mamemamuxu. Poboui s3owumu cnyeyromv 0ns opeauizayii 3ac80€HH,
NOBMOPEHHS, V3A2albHEeHHs MaA CUCMeMAMU3ayilo 3HaHb CMYO0eHmis, (PopMy8anHs 8 HUX K CYMO
npeoMemHuUx ma 3a2albHOHABYATLHUX YMIiHb.

Poszenanymo cmpykxmypy ma 3micmosHe HANOBHEHHSs poOOY020 30UuUmMa 3 BUYOT
mamemamuxu. J{o KOHCHOI memu pob0o4020 30uuUma OOYilbHO 8KA0Yamu iHgopmayitinull 010K,
npaxmuyHull 010K, 010K KOHMPOJIIO0 Ma KOpeKyii 3HaHb ma éMiHb, OJI0K 000AmMKOBUX MAMepPIiaie.
Cmpykmypa pobouoco 30uuma moxce GIOPIZHAMUCS 8 3AJIeHCHOCMI 810 0coOIUBOCmeEl Mo20 YU
IHUWO020 3MICM06020 MOOYIs KYPCY 8UWOT MameMamuxy, 8i0 NpusHavenHs pooo4o2o 3ouumada, io
piens Hasuenocmi ma HasuyaibHocmi cmyoenmis. HeobOXiono epaxoeysamu me, wo CKIAOHICMb
BUBUEHHS KYPCY GUWOI MameMamuxku no8’sA3aHa 3 HeOoOXIOHICmI0 O0OHOYACHO20 ONepy8aHHs
PIBHOPIOHUMU 3HAKOBO-CUMBONIYHUMU 3ACOOAMU, [CHYBAHHAM PI3HUX NIOX00I8 00 BUHAYEHHS
00H020 1 MO020 XHC NOHAMMS, DI3HUX CNnocobié 008edeHHs meopem mowjo. 3’1c08aHO, WO
NPaKmudHull 610K pobOY020 30WUMA MA€E CKAAOAMUCA 3 YUK 3a0ay, n0OYOOBAHUX HABKOJO
Gaxmis, cnocobis JisinbHOCMI KYpCy, ma YuK1ie 3a0ay Ha 00CIIONCEHHs MO20 YU IHUO020 00’ €Kmy
kypcy. o pobouoeo sowuma OoyintbHO 6KIOUAMU 3a0a4i, YMO8A U BUMO2d AKUX NOOAHO
MEeKCMOM, CUMBOTILHUM 3ANUCOM, PUCYHKOM, KOMOIHO8AHO mowjo, inocmpayii noHams ma
Gaxmis, pucyuku, mabnuyi, diacpamu, cxemu, 3a60aHHs, AKI NnepeobaAUamv GUKOPUCAHHS
PI3HUX [HGopmayiunux Odcepen, KOMN IOMEPHUX npospam, 3a0avi 3 HecEhopmMyi1bOo8aHUM
3aNUMAanHAM, 3 HeOOCAMHBLOIO KINLKICIIO OAHUX, 3 HAOTUWKOM OAHUX; 3a0a4i 3 KOHMEKCIMHUM
Hawapy8aHHsM.

Poboui 30uumu doyinvro euxopucmosgygamu 5K nio 4ac npoeedeHHs: NPaKMmuyHux 3aHamo,
max i 011 opeawizayii camocmiunoi pooomu cmyoeumie. Kpim moeo, 3acmocy8anHs pobouux
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30mwumie cnpuamume peanizayii oughepenyiayii HAGUAHHSA, WO OCOOIUBO € OOPEYHUM Ni0 yac
OUCMAHYIUHO20 HABYAHHS CIYOEeHMIE.

Knwuosi cnosa: pobouuii 3owum, HABYAHHA CMYOEHMIB, HABUAHHS SUWOT MAMEMAMUKU,
3acobu Ha8YaHHs, 3HAKOBO-CUMBOIbHI 3ACOOU.

IMoctanoBka npodjemu. 3MiHa IyIell 1 TPIOPUTETIB HABYaHHS CTYJCHTIB BHIIO]
mareMaTuku y 3BO, po3mmpeHHs I0CTyny A0 pPI3HUX 3ac00iB HAaBYaHHS, HOB1 JIOCSTHEHHS
NICHXOJIOTI] 1 MEeJaroriku 3yMOBIIIOIOTh MOTPeOy B yJOCKOHAJICHHI 3ac00iB HaBYaHHS CTY/ACHTIB
BUIIOT MaTeMaTuku. OJTHUM 13 TaKMX 3ac00iB HaBYaHHsI CTYJCHTIB BHIIOi MaTEeMaTUKH € poOoUl
3ommTd. HaranbHuMm € 3’scyBaHHS MPU3HAUYEHHS POOOYOro 30IIMTA Y HABUYAHHI CTYACHTIB BHIIO]
MaTEeMaTHKH, HOT0 CTPYKTYPH, 3MICTY.

AHaNi3 aKkTyaJbHHX [Jo0cCaiIxkeHb. [IpoGiiema po3poOKM Ta BUKOPUCTAaHHS POOOUMX
30IIUTIB Y HABYaHHI y4YHIB Ta CTYACHTIB HE € HOBOI B TEJArorimi Ta METOIUIIl HaBYaHHS.
Bupimennto 1iei mpobiemu mnpucesueHi npaii H. €. Epranosoi [12], A. M. Jlikapuyk [3],
I. T. Maiioposoi  [5], JI. 1. HeuBoiox [6], O. €. Kammnucekoi [1], T.TI.IaBmum [7],
B. M. Topsiruk [9], I. E. Vur [10], L. T1. Ynarosoi [11] Ta iHmmx.

PoOounii 30MT — HaBUanbHE BUAAHHS, HA OCHOBI SIKOTO BiI0yBA€ThCS 3aCBOEHHSI HOBOTO
HaBYAJIBHOTO Marepiany Ta (opMyBaHHS NMPAKTHYHUX YMiHb, & TAaKOXK OpraHi3aiis caMOCTiHHOi
poOOTH CTYHNEHTIB, KOHTPOJIb iX HABYAIBHUX JOCATHEHb [5]. Mu moromkyemocs 3 JyMKOIO
Maiioposoi I. I'. [5], mpo Te, 110 TOJOBHOK METOK BHKOPHCTaHHS pPOOOYHMX 3OIIUTIB Yy
HAaBYAJILHOMY MpPOIECi € ONTHMI3allii HaBYAJIBHOTO MpOIEeCYy Ta MiABUIICHHS e()EeKTHUBHOCTI
HaBYAIBHO-II3HABAJIBLHOI JIISUTBHOCTI Y4HIB (CTYAEHTIB, ciyxauiB). SIk 3a3Hauae Ymarosa I. II.
[11], poboui 30IIUTH BUKOHYIOTH KiJibKa (GYHKIIi#: (GOPMYBaHHS y CTYACHTIB yMiHb i HABHYOK,
pearmizanisi 3HaHb Ha PI3HUX PIBHAX; JIarHOCTYBAaHHS SIKOCTI 3aCBOEHHS B3a€MO3B’SI3KY MIX
CTPYKTYPHUMH €JIEMEHTaMH HaBUYAJILHOTO MaTepialy, L0 Ja€ MiJCTaBU BU3HAYATH, HACKUIBKU
YCIIIITHO CTYACHTH OBOJIOZIBAJIM CUCTEMOIO TIEBHUX 3HAHb, KW 3araJIbHUI PiBEHb iX 3aCBOEHHS,
Yy BIiJNOBiJa€ BiH BHUMOTaM HAaBYAJIbHOI MPOTpPaMU, a TAKOX Ja€ MOXIMBICTH pealli3yBaTu
KOPEKIIiI0 i CAaMOKOPEKIII0 3HAHb;, 31HCHCHHS NU(EPEHITIHOBAHOTO KOHTPOIIO, CAMOKOHTPOJIIO
Ta B3aEMOKOHTPOJIIO; (POPMYBAHHS MMO3UTHUBHOIO CTABJIEHHS CTYACHTIB JI0 HABUYAHHS, MTiJIBUILECHHS
1oro epeKTHUBHOCTI; MOTHUBAIliSl ¥ HaBYAJIbHO-TI3HABAJIbHA aKTUBI3alllsl ISIIBHOCTI; 3/IIHCHEHHS
pediexcii.

AHai3 Kepen MoKasaB, [0 ICHYIOTh PI3HI MAX0AM 10 Kiacudikaiii poOOYHX 30IIUTIB.
Tak y 3aneXHOCTI BiJi BUKOHYBaHUX (YHKLIH poOodi 30IIMTH MOAUISIOTH Ha iH(OpMaIliiHi,
KoHTpomoroyi, 3Mmimani [12]. L. I'. MaiiopoBa mpomnonye kiacugikaiilo poOOYMX 3OLIUTIB 3a
NpPU3HAYEHHAM: poOO0Uil 30IIUTH JUIS JEKIIMHUX 3aHATh, poOOUl 30IIUTH I MPAKTUYHUX POOIT,
po6oui 3ommTH Tt TpagiyHUX PoOIT, poOOUl 30MUTH ISt TaOOPATOPHUX POOIT, poOOUl 30ITUTH
JUIS CaMOCTIMHOT poOoTH, poOOYl 30LIMTH IJI1 KOHTPOJIBHUX 1 TBOPUYUX POOIT, €NMHUI poOOUMii
3omuT Ay BCiX BuaiB poOIT [5]. 1. E. YHT moainsie poGodyi 30mmTH Ha Ti, II0: MOB’s3aHl 3
KOHKPETHUM MiJIPYYHUKOM Ta MNOTPeOyloTh IOMEPEIHBOr0 OMNPAIIOBAHHS CTYIEHTOM I[bOT'O
HiJpYyYHUKA, MICTUTh 3aBJaHHS Ui pOOOTH 3 TEKCTOM MiJPYYHHKA, 3 UTIOCTpALIIMU Ta 1HIIUM
MmarepialioM, Takuil poOOYMi 30IIMT 3a3BUYail JOMNOBHIOE MIAPYYHHUK IIFOCTPATHMBHUM
MarepianioM; Ta Taki, [0 He MPUB’sA3aHi 10 KOHKpeTHOTO Minpyunuka [10].

Meta cTarTi — pO3KpUTH 0COOIMBOCTI PO3POOKH pOOOYOro 30IIMTA 3 BUIIOT MATEMaTUKH
11t ctynentis 3BO.

Bukiaag ocHoBHOro martepiajay. OCHOBHE NpU3HA4YeHHS pPOOOYOro 30IIMTA 3 BHIIOL
MaTeMaTUKH — He 3aMiHa Migpy4yHuka a0o 30ipHUKa 3aj1ay, a ix gomoBHeHHs. Came pobora
OJTHOYACHO 3 MIAPYYHHKOM 1 30IMIMTOM 3abe3neuye IMiJBUILEHHS e(EeKTUBHOCTI HaBYaHHS,
MOCUJTIOE BUXOBHY 1 PO3BUBAJIbHY HOro (PyHKIII].

TemaTuky po60OYOro 301MUTa AOLUUIBHO CTPYKTYPYBAaTH BIAMOBIAHO JIO 3MICTY MPAKTUYHUX
3aHATH 3 BUIIOI MAaTEeMAaTUKH, KU MOJa€eThCs y poOoUiif mporpaMi 3 BUIOI MATEMATUKH TI€T YU
1HIIO1 crerianbHOCTI. Jlo KOXKHOT TeMU AOUIIBHO BKIOYATH 1H(OpMALIHHUN OIOK, MPaKTUYHHMA
0JI0K, OJIOK KOHTPOJIFO Ta KOPEKIlli 3HaHb Ta BMIiHb, OJOK JI0JaTKOBUX MarepiamiB. Ha wmammy
TYMKY, CTpYKTypa poO04oro 30MIMTa MOXKE BIAPI3HATUCSA B 3aJIEKHOCTI BiJl 3MICTOBOTO MOIYJIS
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KypCcy BHINOI MaTeMaTHKH, BiJ] TpH3HA4YEHHS poOOYOro 30IIMTa, BiJ PIBHA HABYCHOCTI Ta
HABYAJLHOCTI CTyIEHTIB. PobOoumii 30mmT, Ha BiAMIHY BiA 30ipHUKIB 3313y, € «THYYKHM)
3ac000M HaBUYaHHSI CTYACHTIB, HOT0 MOYKHA JIOTIOBHIOBATH, KOPUTYBATH JIJIsl KOXKHOT aKaJeMidyHOi
IpYyIHU CTY/ACHTIB.

[MpakTnyanii 070K POOOYOro 30MIMTA BIAMOBIAHOI TEMH — 1€ TUAAKTUYHO BHBAKEHA
mudepeHiiiioBaHa cucrteMa 3aiad. Ha Hamry ayMKy, Juist mOOyIOBH Takoi CHCTEMH JOLLUIBLHO B
KOXHIM TeMmi Kypcy BHIIOi MaTE€MaTHKH, IO IOJAEThCA Yy pPoOOYOMY 3OIIWTI, BUAUIUTH
000B’SI3KOBI JIJIsl 3ACBOEHHS CTYICHTAMU MOHSTTS, TEOPEMH, (PaKTH, CIOCOOU AiSUTBHOCTI. A cepen
TaKOT0 TMEPENTiKy BUILIUTHU Ti, K1 MOBUHHI 3aCBOITH BCI CTYJIEHTH TpynH (000B’I3KOBUN PIBEHB).
JUJ1s1 KO’)KHOTO BUILIEHOTO (DaKTy Ta Croco0y AisUIbHOCTI HEOOXiTHO PO3POOUTH BIAMOBIAHI IUKIH
3amay Ha iX BignpamroBaHHs. CKIAQTHICTh 3a1adl IUKIY 3aJ€KHTh Bl KIUIBKOCTI 00’ €KTIB,
NOJAaHMX Yy 3a7ayi, KUIBKOCTI ¥ Tumy 3B’S3KiB MK HUMH, KUTBKOCTI KPOKIB pO3B’SI3yBaHHSI.
JIOIIBHO B MPaKTHYHOMY OJIOII 10 KOXKHOTO IMKIIY HaBECTH NMPHUKJIAIN PO3B’SI3yBaHHS 3aj/1ad.
OcCKiTbKH B MPOIIECi ONMaHyBaHHS MOHATTIMH, (akTamu i crioco0amMu AiSUTBHOCTI 3 TIEBHOT TEMH
KYpCy CTYACHTIB ILUJICCIPSMOBAHO CJiJi BYMTH OOWMpaTH TOW UM TOH (akT, MeTon (TpHiiom)
pO3B’sI3yBaHHS 33724, TOMY JIO CHCTEMH 33]1a4 JOIUIBHO BKJIIOYATH [IUKITU 3a/1a4, sIKi TOOyI0BaHO
HABKOJIO MIEBHOT'O MAaTEeMaTHYHOTO 00’ €KTa.

Hanpuknan, mns 3aganoi QyHkuwii - f (x) = IPOIOHYEMO CTYAEHTaM BUKOHATH

3-2x
X+
3aBJIAHHS:

1) moOynyiite rpadik ¢yHKIIl, OTpUMaHOi y pe3yabTaTi MOCIIJOBHOTO BHUKOHAHHS
HACTYITHUX MEPETBOPEHbB JTAaHOI (QYHKIIIT:

@) po3TAr B3IOBXK Bici abciuc 3 kKoedimieHTOM 2; mapaieibHe IMepEeHECEHHS B3O0BXK BiCi
abcuc Ha 3 OMHMIII TTPABOPYY;

b) mapasenbHe nepeHeceHHs B3IOBXK Bici aOcLyc Ha 3 OAMHHMII MTPABOPYY; PO3TSAr B3IOBK
Bici abcmuc 3 koedimieHToM 2.

3anuiite popmynu orpuManux GyHkiid. [lopiBHsiTe pe3ynbTaT, 3p00iTh BUCHOBKH;

2) 3Haiinite acumnToTd GyHKIIT y = f(X);

3) smaiimite obeneHy ¢ynkuito mo ¢yukii y= f(X), BusHauTe il BHA, 3aMUIIITH
BJIACTUBOCTI Ta MoOyayiTe 00epeHeHy QyHKIIIIO;

4) sHanniTe koMnosunio f(X)o f(X), Bu3Ha4Te ii BUJ, 3aNMIIITL BIACTHBOCTI;

5) suaiiaite n-ty noxinuy Gpyukuii y = f(X) romo.

OcoOaMBICTIO KypCy BHUIIOI MAaTEMATHUKH, SIK 1 1HIIMX MaTeMAaTUYHUX TUCIHILIIH, € Te, 110
3MICT Kypcy MoOke OyTH 3aropHeHH y pi3Hi OOOJIOHKH, SKi MOAUIAOTH Ha [8]: a) gepbanvhi
(TepMiHH, CUMBOJIIKA, MaTeMaTH4YHI peUeHHs, TEKCTU 3a/ad TOUIO0) Ta Hegepbanvhi (TpadiuHi i
3MICTOBO-TpadiuHl 1HTEpHpeTalii, aHaJIITU4YHI KOHQIrypauii, MakeTd, UIIOCTpalii TOIIO);
0) poszoprymi (00’ €KTHI TEKCTU — O3HAYEHHS MOHATh, (POPMYIIIOBAaHHS TEOPEM, IPAaBUII TOILO) Ta
320puymi (TEpPMIHH, CUMBOJIIKA, 3MICTOBO-TpadiyHi iHTepnpeTanii Touo). Hanpuknan, gpyHkiuiro
MOXHa mogatu (opmynor, rpadiyHO, TaOIUYHO, ONHCOBO; BEKTOP MOXHa THOJaTH
YIOPAIKOBAaHMM HAOOPOM dYHCEN, CUMBOJOM C, HaNpsAMJICHMM BimpiskoM. ToMy CTymeHTIB
JOLJIBHO IUJIECHIPSIMOBAHO HAaBYATH OMNEPYyBaTH PI3HUMHU OOOJIOHKAMHU MAaTEMAaTUYHOTO 3MICTY,
3aMiHU 1X Ha PIBHOCHJIBHI.

PosristnemMo fBi 3agaui.

x-1
3+X°
3anmaua 2. Ha pucynky 1 306paxeno rpadik pynxuii y = f(X) Ta ii acumnroru. Cxnanite

3ajaua 1. CknajiTh piBHAHHS acuMITOT JI0 rpadika Gynkuii y = f *(x), axmo f(X)=

piBHsHASA acumnroT Qynkuii y = f (X).

Iadopmartiitna ocHoBa 3aaadi 1 1 3amaui 2 ogHAKOBA, OJJHAK 3HAKOBO-CUMBOJIBHI 00OJIOHKH,
B SKI 3aropHEHO iX 3MicT pi3HMH. Bin cnenmdiku 3HAKOBO-CUMBOJIBHI OOOJIOHKH 3aJI€KHUTh
YCHIIIHICTh TEPIIOr0 KPOKYy B aHami3i YMOBHM Ta BHMOTH 3ajJadl — JEKOJIyBaHHI BHXIJIHOT
iHpopmarii. ToMmy 10 poO0oUOro 301IMTa 3 BUIIIOi MAaTEMAaTUKHU JOLUIBHO BKJIIOYATH 3a/1a4i, yMOBa
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1 BUMOTa SIKMX 3arOPHEHO Y Pi3HI 3HAKOBO-CUMBOJIbHI 000JIOHKH, 30KpeMa TEKCTOM, CHMBOJIbHIM
3aMMcoM, pUCYHKOM, KOMOIHOBAHO TOIIO.
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Hns dopmyBaHHS y CTyIEHTIB yMIHHS OMNEpPyBaTH PI3HUMH 3HAKOBO-CUMBOJIbBHUMHU
000JIOHKAMH MAaTEMaTUYHOTO 3MICTY 10 po00YOro 30MHUTa TaKOX JOIUIHPHO BKJIFOYATH
imrocTpanii MOHATH Ta (akTiB, PHUCYHKM, TaOnWili, [AiarpaMu, CXeMH, fKi € 3aco0amu
CTPYKTYPOBAHOTO BiJIOOPa)KEHHS CYyTI MOHATH, (aKTiB, CIIOCOOIB IiSUTBHOCTI BHIOI MAaTEeMaTHKH
Ta 3B’S3KIB MK HUMH.

Hanpuknan, y Tabnuusgx MOXHA 1OAATH BUAM JIiHIN (IIOBEPXOHB) APYroro MopsaKy 3a ixX
PIBHSHHAMHU, (OPMYIH OOUYMCICHHS MOXITHUX, IHTETpalliB eJIeMEHTapHUX (QYHKIIH, dhopMynu
00YHCIICHHS JOBXHHHU QYW KPHUBOI, IJIOMI 00J1acTi, 00’ €My Tiia TOmIO.

CryneHTaM JOLIIBHO MPOMOHYBATH FOTOBI TaOJNIHIIL, TaK 1 Ti, IO CTYAEHT MAa€ 3allOBHUTH Y
XOJl JIeKIil YM IiJl Yac BUKOHAHHs 3aBnaHHs. Hampuknan, min yac BuBYeHHS Temu «B3aemne
PO3MIIIEHHS JBOX MPSAMUX» CTYACHTaM MOXKHA 3alpoOIOHYBAaTH 3alOBHUTH Tabmuiio 1, ska
nepeaoayvae ONpamoBaHHsI TCOPESTHUHOTO MaTepiay.

Taoannsa 1.
B3aemHue po3mileHHS PSAIMHUX
a. X=X _ Y-V, _ A ib: X—X, _ Y-V, _ -2,
I, m, n, L, m, n,
. BekropHa
IMpsmiaib p Koopannaraa ymoBa Pucynok
yMOBa
napanesbHi
NepeTUHATUCS
MUMOODKHI
CHIBITAgaTH

[HIIMM BaXJIMBUM 3acO000M HaBYaHHS BUILOI MaTeMaTUKU € cXeMU. EdexTuBHUMHU Y
HaBYaHHI CTYJIEHTIB € Taki BUAM cXeM, sK Kpyru Elinepa, rpadiuni knacudikamiiiHi cxemu;
CXEeMH, M0 JAEMOHCTPYIOTh NEBHUM cmoci0 ismbHOCTI. s y3araidpbHEHHS W cHUCTeMaTH3allii
3HaHb MOKHA 3allpONIOHYBATH CTYACHTaM 3MICT TOi YM IHIIOI TEMH TOJATH CXEMOI0, sKa
BiJloOpaxkae BHYTPIIIHBONPEIMETHI 3B’S3KM IOHATH, II0 BHUBYAIOTbCA Yy MeEXax BHIIO]
MaTEeMaTHKH.

Jlo mpakTu4yHOro OJIOKY JOLUIBHO BKJIIOYATH 3aBJaHHS HE TUIBKM Ha (OpMYBaHHS
CHEIlaIbHO-TIPEIMETHUX ~ yMiHb, a ¥ 3aBJaHHS TOJOBHa MeTa SKUX (OpMyBaHHS
3arajlLHOHaBYaJIbHUX YMiHb.

Hwxye HaBeeHO MpUKIIA 3aBIaHHS Ha ()OPMYBaHHS YMIiHHS y3arajibHIOBATH.
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3apava. BimmykaiiTe reomeTpudHe MicIle TOYOK M TIIOMMWHM, IS SKUX BUKOHYETHCS
ymoBa MA? + MB? = 4, ne 3agano touku A(— 1; 0), B (1; 0).

3aBnanns 1. Huxde HaBeeHO AesiKi y3arajabHEHHs 1aHOi 3a/1a4i.

1. BigmykaiiTe reoMeTpuyHe Micle TOYOK M TUIONMHM, [UIS SIKHX BHKOHYETHCS yMOBA
MA? + MB? = a2, ne Touku A 1 B — 3a1adi TOYKH.

2. BimmykaiiTe TeoMeTpuYHE Micle TOYOK M TpoCTOpy, Uil SKUX BHUKOHYETHCS YMOBA
MA? + MB? = a2, ne Touku A 1 B — 3a1adi TOYKH.

3. Bigmykaiite reomMeTpu4He Miclleé TOYOK M IUIOMIMHH, M SKUX BUKOHYETHCS YMOBA
MA? + MB? + MC? = a?, ne Touku A, B i C — 3a1aHi TOYKH.

4. BigmykaiitTe reoMeTpu4yHe Miclleé TOYOK M TIUIOMIMHHU, I SKUX BUKOHYETHCS YMOBA
bMA? + cMB? = a, ne Touku A i B — 3a1adi TOYKH.

Po3B’sxiTh HaBeneHi 3a1a4i. 3po0iTh BUCHOBKH.

3. HaBenith CBO€ y3arajabHEHHS 3a/1a4i.

Jlo pobGodoro 3ommrTa TaKOX JOLUIIBHO BKJIIOYATH 3aBAaHHS, SKi IependavaroTh
BUKOPUCTAHHS Pi3HUX 1HGOpMAIIHHUX JKepen (MIpyYHUKIB, 1HTEPHET, MEePIOANYHI BUIAHHS),
Pi3HUX KOMIT IOTEpPHUX MporpaM. TakuM € HacTyIHe 3aBJIaHHS.

3asnanns. Kpusy p =3+ 2¢0S @ 3a1aH0 B IONSPHUX KOOP/IMHATAX.

1. 3anoBHITH TAOIHUIIIO 2.

Taoaunga 2.
p o T Z T Z % ¥} 5 Tx 55 4 % Ik I
6 4 3 2 3 4 6 6 4 3 2 6 4

Yo,

2. [TobynyiiTe KpUBY B MOJIAPHiN CHCTEMi KOOPIUHAT.

3. BukoHaiiTe no0y10By KpUBOI 32 JOIIOMOI'OI0 KOMITIOTEPHOI ITPOrPaMHU.

3. Cxnanite piBHSHHS KPUBOI B IEKaPTOBUX KOOPAUHATAX.

4. 3HaiiAiTh B1IOMOCTI IIOJI0 3aCTOCYBAHHS KPUBOI.

JUis  po3BUTKY BMIHHS NEPEOCMUCIIOBATH YMOBY 3aJadl KOPUCHHUMH € 3ajadi 3
Hec(OpMyJIbOBAaHUM 3allUTAHHSIM; 3 HEAOCTAaTHHOIO KUIBKICTIO JaHMX; 3 HAJIMIIKOM JIaHUX.
Huxue HaBeZieHO PUKIAN TaKUX 3a/1a4.

e Jlano QyHkuito y :(X+3)2 —2. Uu noctaTHhO NaHUX, I[00 OJHO3HAYHO 3HAWUTH OOEpHEHY
dbyHKIi0 A0 gaHoi? SIkmio, HI TO JOMOBHITH YMOBY 3ajayi, Tak MO0 3ajada Mana €IuHHMA
pPO3B’S30K.

e Illo MoXHa 3HANTH, 3HAIOUM PiBHAHHA mpsaMux: ) =2x+1, 3y—x+6=07?

OckilbKM Kypc BUIIOI MareMaTUKU yuTaeTbess B 3BO Ha pi3HUX CHEUiaJbHOCTAX, TOMY
caMme CHeliabHICTh MPUBHOCUTh KOHTEKCTHE HAalllapyBaHHs y MOJAHHI Marepiany Kypcy. s
BUB)KCHOTO BUKOPUCTAHHS MDKIPEJAMETHOTO KOHTEKCTHOTO HAIOBHEHHS 3MICTY 3ajad IIiJ 4ac
KOMIUTIEKTYBaHHS CUCTEMH 3324 HEOOXIJHO JOTPUMYBATUCS Takoi mocaigoBHOCTI [2]: 1) 3amaui
CyTO MaTeMaTUYHOTO 3MICTY; 2) MPUKIAAHI 337a4i, yMOBa Y4 BUMOTa SIKUX MICTHTh KOHTEKCTHI
miKa3Ky; 3) IpUKIaaH] 3a/1a4i, yMOBa UM BUMOTA SIKMX HE MICTUTh TAaKUX ITi/IKa30K.

Po6oui 3amuTi MOKHa BUKOPHCTOBYBATH MiJ Yac MPOBEJCHHS MPAKTUYHHUX 3aHATh TaK 1
JUIs OpraHizauii caMOCTiHOiI pOOOTH mNepIIOKYpcHUKIB. OIpalloBaHHA TeMH 3a pPOOOUYUMHU
30IIMTAMH MOJKHA PO3MOYMHATH 1€ i Yac BIAMOBIAHOI JIEKIlli, BUKOHYIOYH 3aBJIaHHS,
CHPsSIMOBaHI Ha ONPAIIOBAaHHS TEOPETUYHOIO MarTepiany.

BucHOBKHM Ta nepcrneKTHBH NMOJAIbIIMX HAYKOBUX pPo3Bifok. OTxe, pod0UHii 301IUT, SIK
JIOTIOBHEHHS J10 MiJIpYYHUKa, 3a0e31euye 3aCBOEHHS HaBYaJIbHOI'O MaTepiaily, MiICTUTh 3aB/IaHHS i
TECTH JJs1 KOHTPOJII0O Ta CaMOCTiHOi poOOTH, aKTHBI3ye HaBYAJIbHO-NI3HABAJIbHY MIISUIbHICTD
CTYACHTIB Ha BCIX €Talax HaBYaJbHOI'O IpOLeCy, CHpHuse peanizauii aAudepeHIiioBaHoro
HaBuaHHA. [lig 9ac po3poOku poOOYMX 30MIMTIB JJIA CTYJAEHTIB 3 BUIOI MAaTEMATHUKH JOIIHHO
BpPAaxOBYBaTH HEOOXIJHICTh IIECHPIMOBAHOTO ()OPMYBAaHHS y CTYIEHTIB YMIHHS OIeEpyBaTH
PI3HOPIIHUMHU 3HAKOBO-CUMBOJIIYUHUMH 3acO00aMH MOJAHHS MaTeMaTHYHOTO 3MICTY, 1ICHYBaHHSIM
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PI3HHUX MIIXOIB O BU3HAYEHHS OJTHOTO 1 TOTO K MOHSATTS, PI3HUX CIIOCOOIB TIOBEJECHHS TEOPEM;
notpedy (opMyBaHHS B CTYIEHTIB SK CYTO NPEAMETHHX YMiHb, TaK 1 3arajlbHOHABYAIbHUX,
KOHTEKCTHE HAallOBHEHHS 3MICTY 3ajadi.

[Toganemmx po3BiOK MOoTpeOye BUBYCHHS METOIMKHU OpraHizallii 3acToCyBaHHS poOOYOro
30IIMTa Y HABYAHHI CTYJCHTIB B yMOBaxX JUCTAHIIHHOTO HABYAHHS.
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Bbocosckuii H., Kosiomuen B. PaGouune Terpaau no Bbicuieit matemaruke B BY3ax.

B cmamve paccmompenvl memoouueckue acnekmsi papabomku paboueu mempaou Ois
00yYeHUst CMYOeHmo8 8blculell MAMeMamuKy ¢ y4emom COBPEMEHHbIX Yelel U NpUopumemos
00YyYeHUsL CMYOeHmOo8, HOBbIX OOCHUNICEHUU NCUXONI02UU U Ne0a202UKU, WUPOKO20 OOCMYNa K
PA3IUUHbIM CPEOCMBaM 00yYeHUsl, 0COOeHHOCmel UMEHHO Kypca evicuiel mamemamuku. Llenv
cmamvu — NPeONoAHCUMb MemoouyecKue peKomenoayuu 0 paspadbomku pabodeti mempaou no
svicuel mamemamuie 0751 cmyoenmos 3B0O.

Temamuka paboueti mempaou OO0NNHCHA OblMb  COOMBEMCMEYIOWEU  MmeMamuKe
NpaKmu4eckux 3aumsamutl no evicuieu mamemamuke. K kaogxcooti meme paboueii mempaou
YenecoobpasHo GKUAMb UHGOPMAYUOHHBIN ONI0K, Npakmuyeckuti ONO0K, OIOK KOHMpPOIs U
Koppexkyuu 3Hanuil u ymenui. Cmpykmypa paboueii mempaou Modicem OmiIUdamovCs 8
3a8UCUMOCU OM O0CODEHHOCMel MOo20 UNU UHO20 COOePHCAMENbHO20 MOOYVIsA Kypca 6bicuiell
MaAmemMamuxu, Om HA3HAYeHust pabouel mempaou, om YPoGHs 0OYYEeHHOCMU U 00yYaeMocmu
cmydenmos epynnvl. Cuumaem yenecoobpasHviM 6 pabouyio mempaosb 6KIYAMb: 3a0ayl,
yenosue u mpebosanue KOmopwvlx NOOAHO PA3TUYHBIMU 3HAKOBO-CUMBOIUYECKUMU 0OOIOHKAMU,
ULTIOCMPayuy, PUCYHKU, Mabauyvl, OUdepaMmvl, CXembvl, 3aA0ayu, peuieHue KOMmopbvix
npeononazaem UCHOIb308AHUE PA3IUYHLIX UHQOPMAYUOHHBIX UCTNOYHUKOS, KOMNbIOMEPHBIX
nPOSpaAMM, 3a0a4l C HeCQHOPMYIUPOBAHHBIMU BONPOCAMU, C HEOOCMAMOYHLIM KOAUUECTNBOM
OAHHBIX, C U30LIMKOM OAHHBIX, NPUKIAOHble 3adauu. Hcnoavzosanue pabouux mempaoel
cnocobcmeyem peanuzayuu ougghepenyuayuu 00yueHus, Ymo 0COOEHHO AKMYAlbHO 80 BPeMs
OUCMAHYUOHHO20 00VUEeHUsL CTNYOEHMNO8.

Knrwoueevle cnoea: pabouas mempaob, oOyueHue CcmyoeHmos, oOyueHue Gvicuiell
Mamemamuxe, cpedcmea 00y4eHust, 3HAKOBO-CUMBOJIbHbIE CPEOCMEA.

Bosovskyi M., Kolomiiets V. Workbooks from higher mathematics in Higher
Education Institutions.

The methodological aspects of developing a workbook for students of higher mathematics
were overviewed in this article, taking into account the current goals and priorities of student
education, all new achievements in psychology and pedagogy, a wide access to various teaching
approaches, and features of higher mathematics course. The core purpose of the article is to
provide methodological recommendations for the development of a mathematical workbook for
students that study at Higher Education Institutions.

The main goal of the workbook is not to substitute a textbook or book - collection of tasks,
but to supplement them. It is noted that the student's work simultaneously with textbooks and
workbooks provides increased learning efficiency, strengthens the educational and developmental
functions.

The subject of the workbook should be consistent with the subject of practical classes in
higher mathematics. Each topic of the workbook should include an information block, a practical
block, a block of control and correction of knowledge and skills. In our opinion, the structure of
the workbook may differ depending on the features of a particular content module of the course of
higher mathematics, the purpose of the workbook, the level of education and training of students
in the group. The workbook is a "flexible™ means of teaching students, it can be supplemented,
adjusted for each academic group of students. Taking into account the peculiarities of the course
of higher mathematics, we consider it appropriate to include in the workbook: tasks, the condition
and requirement of which are wrapped in various sign-symbolic shells (text, symbolic notation,
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drawing, combined); illustrations, drawings, tables, diagrams, schemes, which are a means of
structured reflection of the essence of concepts, facts, methods of higher mathematics and the
relationships between them; tasks that involve the use of various information sources (textbooks,
Internet resources, periodicals), computer programs, complex tasks, tasks with unformulated
questions; tasks with insufficient data; tasks with excess data; applied tasks. It was found that the
use of workbooks contributes to the differentiation of learning, which is especially relevant during
remote learning.

Key words: workbook, teaching students, teaching higher mathematics, teaching
approaches, symbolic means.
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AJITOPUTM JOCJAIIKEHHS PTMKOBUX BACEMHIB
TA PO3POBKHX BOJOOXOPOHHUX 3AXO/1IB
(HA ITPUKJIAAI PIYKN CYMKH)

Cmamms npucesuena po3pooyi aneopummy OOCHIONCEHHSI PIUKOsUX Oacelinie 3 Memoio
PO3POOKU 1l YRPOBAOIHCEHH B0000XOPOHHUX 3aXx00i8. lonosHa mema cmammi noasieac y
CMBOPEHHI ANOPUMMY OO0CHIONCEHHS PIUK0BO20 baceliny ma po3podyi cucmemu 60000XOPOHHUX
3ax00ié Ha npuxnadi oaceuny piuku CyMKuU, AKA 3HAXOOUMBCS IO NOMYHCHUM AHMPONOSEHHUM
muckom. Y cmammi npoananizogano 3acaou 6acetinogozo nioxooy i niorpyHms 60000XOPOHHUX
3ax00i8, ONUCAHO emanu arcopumMy OOCIIONHCEHHs PIUKOBUX DACEHi8 ma Ha NPUKIaAdi baceuny
piuku Cymxu anpobosano 3anponoHosany memoouxy. Ha nepwiomy emani 30iticHioemubcs
6ceOiuHULl MOHIMOpUHe piuku ma ii 6aceuny: OO0CHIONCEeHHs piuKu 6i0 BUMOKY 00 2eupia;
BUSBNIEHHS 3ape2yIb08AHUX, CAPAMIEHUX OLIAHOK, i OLIAHOK Oe3 pycid, 6CMAHO8IeHHs 3AMYIeHH s,
3apocmanus ma 3a0pyoOHeHHs. pycia, 00CnioxcenHs npubepescroi 3axucnoi cmyeu (I113C);
6CManoGIeHHs Xapakmepucmux oaceuny. Ha Opyeomy emani ecmanoemoomvcs akmyanvHi
npobnemu piuxu, 30MUCHIOEMbCA 00pPOOKA OaHuX ma NpPOBOOAMbCs OYIHIOBAHHA: [HOEKCY
3a6pyOHeHHs 800U, eKONI02IUHO20 CIMAHY PIYKU MA 3aNid6U, AHMPONO2eHHO20 HABAHMANCEHHS HA
bacetin piuku. Ha mpemvomy emani npogooumscs po3pooka ma 3anpo8aoHceHHs. 60000X0OPOHHUX
3ax00i8:  6CMAHOBNIOEMbCS  Kamez20pis  60000XOPOHHUX — 3aX00i6 ma iX  uep2ogicmob,;
PO3pPOONAIOMbCS  KOHKDEMHI  peKoMeHOayii  80000XOpoHHUX  3axodie. (Ocobausea  yeaea
NpUOLIAEMbCA PO3POOYI B0OOOXOPOHHUX 3AX0018 Ol ONMUMI3AYIT eKON02IUHO20 CIMAHY OAacelHy
piuku Cymku. 3anpononosano nacmynmui 3axoou: 1. J{isi onmumanvHo2o cnig8iOHOWEHHs NI0W
PO30PAHUX, TYUHUX, ICO8UX Y2i0b HA 6000300pi p. CyMKU NOMPIOHO 3MEHWUMU PO30PAHICMb HA
8,5%, oosecmu nicucmicmo 0o 15%, a 3anysxcenicmo — 0o 30%. 2. Budinumu 60000x0poHHi 30HU
(B3) ma eionosumu I13C, axa mae oopienrogamu 25 m. 3. Pexoncmpyroeamu mepescy KoJieKkmopis
oowoeoi kananizayii ¢ m. Cymu ma e2iopocnopydy nio mocmom Ha npocn. Illesuenka.
4. 3anposadumu  npomueposiliHi YKOMeNiopamueHi ma B80000XOPOHHI 1 NPOMUEPO3IlHI
qicomeniopamusHi 3axoou. 5. Jinanyi pycia piuku, ii 3annasi ma B3 y mexcax micma 3 memoro
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