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KON | AK MAE ®OPMYBATUCA NOHATTA AJIFEEPAIYHOIO BUPA3Y B KYPCI A/ITEBPU | MOYATKIB AHANI3Y

AHOTALIA

PopmyntoeaHHA npobaemu. PehopmysaHHA WKiNbHOI ocsimu 8 YKpaiHi, 30Kpema WKinbHoi Mamemamuy4Hoi, nepedba4ae supileHHsA yinozo

pA0Y 3a80aHbL: YOOCKOHAAUMU 3MICM WKIiNbHO20 KYpCy MamemMamuku,; 4imKko onucamu eumoau 00 MamemMamu4Hoi nid2zomoexu
y4Hie; cmeopumu HO8i 3a 3MiCmoM OepH(aeHi Ha84YasbHI MPo2PAMU 3 Mamemamuku; nidzomysamu i eudamu Ha84YasbHiI
niOpy4YHUKU i m. n. 3p03ymino, wo npu ybomy 6ydyms 8UKOpUCMaHi NonepeoHi HaNPAytoB8aHHs, AKi y ceimasi aumoz pegopmu
marome 000MpPaAYbOBYBAMUCH, OHOB/BAMUCSH, CMEOPHBAMUCA 3aHO0B80. Bce nosumusHe mae 36epeaemucs, 3acmapine
0HOBUMUCH, HOBe, aKMYyasbHe, HeobxioHe — cmeopumucA. CKA3aHe CMoCcyeMbCA | HABYAAbHUX MPO2PAM 3 MaMeMamuKu ma
WKINbHUX MiOpY4YHUKI8 3 Mamemamuku. 30Kpema, ye CMOCYEMbCA Kypcy an2ebpu i noyamkie aHanisy, wo eus4aemMocs 6
cmapwili npoginbHili wWKoi.

Mamepianu i memodu. /[laa 0ocAeHeHHA yineli cmammi MU B8UKOPUCMOBYEMO eMMipu4yHi Memoou: Crocmepex(eHHs 34 HA84YasAbHUM

poyecom y4Hie nid 4ac ix HABYAHHA i AHANI3 pe3ynbmamis ixHix 0ocAzHeHb. Y 00CniOHeHHI MAaKOX 8UKopUCMOoBys8anucs
MemoOu HayKoB020 Mi3HAHHSA: MOPieHANbHUL aHAAI3 An5 3’ACY8AHHA Pi3HUX No2nsdie Ha NPobaemy ma 8U3HAYEHHSA HAMPAMKY
docnidneHHs; cucmemamusayis ma y3azanbHeHHs 0 (hOPMynlo8aHHs BUCHOBKIE ma pekomeHOayil; y3azanbHeHHs
asmopcoKo20 nedazoziyHo2o 0ocgidy ma criocmepexeHs.

Pe3zynasmamu. Y cmammi 2080pumscA po popmye8aHHA 3micmy noHAMms anzebpaiuHo20 supasy 8 Kypci anzebpu i noyamkie aHanisy 011

cmapwoi NpoginbHOI WKou. 3 NTOHAMMAM an2ebpaiyHo20 8UpPaA3y WKOAAPI 3HAUOMAAMbCA wje 8 OCHOBHIl wKoni. BoHu marome
yAeneHHA nNpo makuli eupas, obi3HaHi 3 deskumu lo2o sudamu, enacmusocmamu. Bmitome sukopucmosysamu ompumaHi
3HAHHA Ni0 Yac po38'A3y8aHHA pigHAHb, HepisBHOCMel ma ix cucmem, 3anucie hyHKYiOHANbHUX 3anexHocmel MiX 8eauduHamu,
p0o38'A3y8aHHA MNPUKAAOHUX 3a0ay. OOHAK, 3HAHHA Y4YHI8 OCHOBHOI WKonau (nidnimkig) cpopmosaHi (8 cuny ix sikosux
Moxcusocmeli) Ha HAOYHO-0MePAMUBHOMY piBHi. Bpakye cucmemamu4yHux meopemuyHux 3HaHe. [1po ye cnid nomypbysamucs
8 cmapwil, npoginbHili wkoni. Adxce ii 8UX08AHUAMU € cmapwi y4Hi KOHAUbKO20 8iKy, 3 6inbwumu 3adamkamu |
MOMUBOCMAMU.

Y cmammi nponoHyemosca posnoyamu esus4eHHA Kypcy aneebpu i noyamekie aHanisy 3 posenady e 10 Knaaci nepwoi memu
"Bupasu, ¢hyHKYis, pieHAHHA | HepisHocmi". B mexcax uiei memu cnid cchopmysamu 8 y4yHie (Memodom 0ouinbHUX 300aY) YinKom
npuliHAMHe 03Ha4YeHHA MOHAMMA anzebpaidHo20 8UPaA3y, AKe byde y4HAM 3po3yminum, docmynHUM. 3a00HO NOABAAEMbLCA
Haeo0a 3pobumu pempocnekmusHuli aHani3 mux supasig (Yucnosux, bykeeHuUx, 00HOUYsEHI8, MHO204/€eHI8, Opobig i m. n.), AKi
8UBYAUCL 8 OCHOBHIl WKOAI | Mpedcmasafaomeca 8 yasi y4Hie AK POo3pi3HEHI, AK MAKi, Wo He Marmeo CrinbHUX 03HAK. TaKuM
YUHOM 8upiulyembcA 08a 3080aHHA: MOBMOPIOOMBCA | CUCMEMAMU3YIOMbCA 3HAHHA Kypcy an2ebpu 3a OCHOBHY WKOAMY
(4acmkosi i 3 Kypcy mamemamuKu 5-6 Kaacie); cmeoproemMescs Ho8a Memo00s02iYHa 0CHOBA 0717 8UBYEHHA 8 cmapuwili wWKoni
iHWUX 8udie 8upasie — ippayioHabHUX, CMeneHesux, MOKA3HUKOBUX, MPU20HOMeMPUYHUX, 102apUPMIYHUX, BEKMOPHUX MOWO.

BucHoeKu. Takul nidxid Hayintoe yyHie Ha nodanbwi po3eiOKU 8 Mamemamuyi Ha 3aHAMMAX GaKyabmamuey, y 8UUUX HABYAAbHUX

3aKnadax, 0e MamemMamuKka BUBYAEMbLCA OOHOYACHO HA PO3WUPeHOMYy ma nozaubsaeHomy pieHax. Cmammsa micmume
KOHKpemHi MemoOuYHi pekomeHOayii i adpecosaHa e4yumenam, cmyoeHmam-mamemamuKam 8uie, po3pobHUKAM WKIiAbHUX
HABYAILHUX MPO2PAM 3 MAMeMamuku, nidpy4YHuKie 3 Kypcy anzebpu i mo4amekie aHasisy, acrnipaHmMam, HayKosusam 8 2anysi
meopii ma MemoOUKU HABYAHHA MaMeMamuku.

K/TKOYOBI C/IOBA: Has4asbHa nNpo2pama 3 Mamemamuku, anzebpa i noyamku aHanisy, anzebpaivHuli supas, dii 3 anzebpaiyHUMU 8upaszamu,

cmapwa npoginsbHa wWKona.

BCTYN

CTaplwa WwKona — HacTynHa CXOAMHKA Nicna OCHOBHOI, y 38,00yBaHHI cepefHboi OCBITU WKonspamu. Tenep HaBYaHHA

MaTeMaTWKK B Hili BiaOyBaeTbcA 3a ABOMA AepKaBHUMM Mporpamamu: piBeHb CTaHAAPTY Ta NpodinbHUiA piBeHb (HaByasbHi
nporpamu 2020). AKMM e mae ByTM NOYATOK BUBUYEHHSA Kypcy anrebpu i noyaTkiB aHanisy 3a nporpamoto npodinbHOro pisHA?
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Xouy noAinuT1cA cBOIMM NPOMO3ULLIAMM, AKI, HA MOE NepPeKOHaHHA, MatoTb 6yTW BpaxoBaHi B pobOTi 3 yA0CKOHANEHHA Nporpam
(HaBuanbHi nporpamu 2020), a TaKOXK aNbTEPHATUBHUX LUKINbHUX NiAPYYHMKIB, 338 AKUMU Lii NPOTrPamm peanisyroTbes.

METOAU AOCNIAXKEHHA

[na pocarHeHHa winew cTaTTi MM BUKOPUCTOBYEMO EMMIPUYHI METOAM: CMOCTEPEXKEHHA 33 HAaBYA/IbHUM NPOLLECOM YYHIB
nig, Yac iX HaBYaHHA i aHani3 pe3ynbTaTiB iXHiX AOCATHEHb. Y AOCNIAMKEHHI TaKOX BMKOPUCTOBYBA/IMCA METOAWM HAYKOBOro
Ni3HAHHA: NOPIBHANBHWIA aHani3 anAa 3'AcyBaHHA Pi3HMX NOrNAAIB Ha npobnemy Ta BU3HAYEHHA HANPAMKY AOCNIAMKEHHS;
CMCTeMaTM3aLiA Ta y3ara/sibHeHHA Ana GopMyNtOBaHHA BUCHOBKIB Ta peKOMEHAALLN; y3ara/ibHEHHA aBTOPCbKOro NeaaroriyHoro
L0CBigy Ta CnOCTepeXeHb.

PE3Y/ZIbTATU AOCNIAXKEHHA | OBTOBOPEHHA

BBarkato, Wwo Hanneploto Temoto 10 Knacy 3 anrebpwm i noyaTkiB aHanizy mae 6yt Tema "Bupasu, GpyHKLji, piBHAHHA i
HepiBHOCTI". Ha BMBYEHHA sAKOI nporpamoto BiaseseHo 34 roguHu. Bigomo, wWo 3micT Kypcy anrebpu OCHOBHOI LWKOAM
30CcepeaeHunii NepeBaXKHO Ha PO3raagi TPbOX BaXK/IMBMX 3MICTOBUX NiHIN: supasu i ix nepemeopeHHs, yHKYii ma ix epagiku,
PiBHAHHA | HepieHOCMI.

3HAMOMCTBO YYHiB (MigNiTKiB) 3 TEOPETUYHMM MaTepianom Biabynocs, B OCHOBHOMY, Ha HAOYHO-OMNEPATUBHOMY PiBHi, a
Ma€ NPOLOBXKYBATUCH 3i CTAPLLUOKAACHMKaMM (IOHALLbKMIA BiK) Nif Yac BUBYEHHA Kypcy anrebpw i noyaTkis aHanisy B 10-11 knacax,
Ha BULLOMY — TEOPETUKO-NPAKTUYHOMY piBHi. Came TOMYy BaXX/IMBO MOCUANTU TEOPETUYHI aCNeKTn, 30Kpema BU3HAYMTUCA He
TiNIbKM 3 NOHATTAM QYHKL,iA, PiBHAHHA (HEPIBHICTb), a 11 3 NOHATTAM anrebpaiyHoro Bupasy. Tum binblue, Wwo N0riKo-maTeMaTUYHNA
[0CBIZ, BUMYCKHUKIB OCHOBHOI LUKOAW LbOMY CNpUAE. AZKe BOHW MaloTb MOHATTA MPO OAHOYNEH, MHOrouneH, apoboso-
paLioHanbHMIA Ta ippaLioHanbHUIA BUPasK, BMilOTb 3 HUMM BMKOHYBATW BiAMNOBiIAHI NepeTBopeHHA. Hagani ix YeKae BUBYEHHA
cTeneHeBMX BUPasiB (3 paLioHaNbHWM MOKa3HWKOM), TPUFOHOMETPUYHUX, NOKA3HUKOBUX, SIorapudMiYHMX Ta iHWMX BUPa3iB.
Tomy [OpPEeYHMM € 3YMUHUTUCA HA BM3HAYEHHI TaKUX MOHATb AK as2ebpaivHull supas, MomoxcHo pisHi aneebpaiyHi supasu,
nepemeopeHHa 8upasy, ob4ucneHHa (io2o 3Ha4YeHHs, 008€0eHHA MOMOXHOI pieHocmi ds8ox aneebpaiyHux supasie i T.n. Ha
CbOrOAHI, B CEPEAHIN WKOAI, e NMWKNO0CA No3a yBaroto, binble pobaaTbca akLEHTU Ha BUSHAYEHHI TaKMX NOHATb AK OYHKU,SA,
PiBHAHHSA, HEPIBHICTb, TA iHWMWX, NOB'A3aHUX 3 HUMMU.

MoHaTTA aneebpaivyHuli supa3 (Ta iHWI, Nos'A3aHi 3 HUM) — OyHAAMeHTasbHe B Hayli MaTemaTWKa, BOHO YiTKO
BM3Ha4YaeTbcA. CTyAEHTU-MATEMATMKM BULLIB, AKI BUBYAIOTb, HAaNPUKAAL, BULWLY anrebpy, 3aranbHy anrebpy Ta iHLWi MaTemMaTUYHi
OMCUMNNIHM, MOXYTb BiANOBICTU Ha 3anuTaHHA "LLo make anzebpaiyHuili supas?" Ix signosiab 6yae nakoHiuHa i 3po3ymina auwe
ons okpemux daxisuis.

Hanpuknag, BOHW MOXYTb BiANOBigaTH TaK:

"Hexali (A; O) — Oeaka anzebpa, a X — MHOM(UHQ, AKA He nepemuHaemoscs 3 A i O. EnemeHmu mMHOXUHU X Ha38eMO
3MIHHUMU. AneebpaiyHum supazom (mepmom) e anzebpi (A; O) Hazusarome:

1) eci enemeHmu i3 A i 8ci enemeHmu i3 X;

2) akwo onepauyis * € 0 i mae paHz ny, a By, By, ... B, — mepmu (anzebpaiuni supasu), mo *, (By, By, ... By, ) mexc
aneebpaiyHuli supas;

3) iHwux anzebpaiyHux supasie He icHye (BuneHkuH 1980)."

3p0O3yMiNo, WO B LWKIIBHOMY KypCi MaTEMATUKM BUKOPUCTATM AaHE O3HAUYEHHS HEMOMK/IMBO, MOTO YYHi HE 3PO3YMItOTb.
Tomy, NOTPIOHO UTW IHLWIMM LUAAXOM: Big, NPOCTOro A0 CKNAZAHOro, NOCTYNOBO PO3KPMBAKOYM iCTOTHI BNACTMBOCTI A@HOIO NOHATTA.
Y 3B'A3KY 3 LM NPOMNOHYIO, BUKOPUCTABLUM METOA, AOLINIbHUX 3334, PO3B'A3aTW CNOYATKY 3 YYHAMM, HANPWUKAAA, TaKy HECKNAAHY
3ajauy.

3adaya 1. Bigomo, o Tapudm 3a KOMyHaNbHI NOCAYIM ANA HaceNeHHA CTaHOBNATb: CBiTN0 (40 100 KBT) — 0,9 rpH/KBT;
npupogHuii ras — 1,3 rpH/m3; kBaptnaata (dikcosaHa) — 456,96 rpH. CKAACTM BMPaA3, 33 AKMM MOXKHa Byae po3paxyBaTu naaTesxi
33 KOMYHa/bHi NOCAYrK WoMmicaus.

[OnA pecATMKNACHWKIB BMMOra 3anmcati BUpPa3 ocobamsux TPyAHOLWB He BUMKAMYe. O6BroBopvBLIM 3 YYHAMMU iXHi
npPono3uLii NPUXoAMMO A0 3arucy:

S =09 x4+ 13-y + 456,96, ne S — cyma nnatexy, x — KiNbKiCTb KinosaT eHeprii, BUTpaueHoi 3a MicsALb, y — KiNbKiCTb
KybiYHMX METPiB CNasieHoro 3a micaub rasy. Haraayemo y4YHAMm, WO TaKUI 3aNnC Ha3WUBalOTb asi2ebpaiyHUM supa3om (a TouHile
— MHOFOYNEHOM 3 ABOMaA 3MiHHMMM). 3BEPTAEMO yBary y4HiB Ha Te, AK B MaTemMaTuui ByAyeETbCA TaKUW 3anuc: BUOUPAETLCA
MHOXWHa uncen A, MHOXUHA natuHcbkux nitep X = {a, b, c, ... X, y, Z} — AKUMU NO3HAYAIOTLCA 3MiIHHI BEIMYUHU Ta MHOMKMHA
apudmeTnuHmx onepauii 0 = {+, —,X, :}. OTOX, L0 * TaKe anrebpaiyHnii Bupas?

Bianosigb HanpoLwyeTbcA cama coboto.

AnzebpaiyHuli supas — ye 3anuc, cknadeHul 3i CKiHYeHHO20 Yucaa aimep i yuces, NOEOHAHUX 3HAKAMU apupmemuyHuUX
0ili (000aeaHHs, 8iOHIMAHHA, MHOXEHHSA, OineHHA).

[ani 3BepTaemo yBary y4yHiB Ha Te, LLO MHOXMHA A — MOXKe OyTM MHOXWHHOW HaTypanbHux N, uinux Z, pincHux R,
KOMMIeKCHUX C Yncen, a MHOXMHA O, Kpim BKa3aHMX BULLLE Aii MOXKe MIiCTUTU OAHY Aito, BCi YOTUPW, Aito NiAHECEHHA A0 cTeneHs
(3 HaTypanbHUM, WiNUM, paLioHaNbHUM, AINCHUM NOKa3HWKOM, A06YyBaHHA KOPEHS i iH.). OCKiNbKM enemeHTHa 6a3a MHOXKMH A,
X, O Mmo»Ke 3MiHI0BaTKCA, TO, O4EBUAHO, B MaTeMATUL iCHYIOTb Pi3Hi BUAM anrebpaiyHmx Bupasis. Came 3 LMx NO3ULLi AOLINBHO
3 YYHAMM 3pOOUTU PETPOCMEKTUBHMUI aHANI3 TUX 3HAHb, AKI BOHWM OTPUMAIN NPO BUPA3M B OCHOBHIM LUKOAI, MiZHABLUM X HA BULLMIA
piBeHb CMPUMHATTA MATEMaTUYHUX 3HAHb, 3aK/NaBLUM HOBY METOAO/NOrYHY OCHOBY CMPUMHATTA, HE TiNIbKM HOBUX TEM Kypcy
anrebpu i noyaTKiB aHanisy, a M reomeTpii Ta Teopii iMoBIpHOCTE.

JopeyHnmm ByayTb TaKOXK HacTynHi "BiAKpUTTA" ANA AeCATUKNACHMKIB:

1) Hexait mMHOMMHa A = N (MHOXMHa HaTypanbHux uucen), X = @ (nopoxkHa mMHoxwuHa) O = {+,—,X,:}. Togi
aneebpaiyHUMU supazamu byayTb:

53+48:9; 243-(218—-131)+621; (2203 —513)-231—1923.
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Tx BOHM BMBYaAW B 5 Knaci, Ha3MBan YUCA08UMU 6UPA3AMU, BUNINCA YNTaTH, 0BUMCNIOBATY | BAKOPUCTOBYBATM Mif, yac
pO3B'A3yBaHHA TEKCTOBMX 33434 apudmeTUyHMMK cnocobamu.

2) Hexait A = Z (MHOKMHa uinnx yncen), X = @ (NOPOXKHA MHOXMHA)

0 = {4+, —,%,:}. Togj anzebpaivHumu supazamu 6ypyTb:

(-2) 7 + 249; 243-(131—218) — 621; (513 —2203)(—221) + 1923.

Ix BOHM BMBYaAM B 6 Knaci, HasMBaAW YUCAOBUMU 6UPA3AMU, BYMAWNCA uWTaTX, OBYMCNIOBATM 3HAYEHHA Ta
BMKOPUCTOBYBATM (K Moaeni) nig yac po3B'A3yBaHHA TEKCTOBUX 3aau.

3) Hexait A = Q (MHOXWHa pauioHanbHux umncen), X = {a, b, c, ... X, ¥, Z} — MHOWHA NATUHCBKUX NiITEP, AKMMM NO3HaYaOTb
3MiHHi BennunHKM, O = {X} — MHOXMHA, KA MICTUTb IULLE OAHY ONEPALLit0 — MHOMXKEHHSA.

Togi aneebpaiyHumu byayTb 8upasu:

0,5-x; 2,labc; iayz; 0,3ab 12 - ac; %

Lle BiAOMIi y4HAM 00HOYeHU, AKi BOHW BUBYaNWM B 7 Knaci B Kypci anrebpu. BoHM BMilOTb 3BOAUTU iX A0 CTaHAAPTHOIO
BMAY, 0BYMCNIOBATM YNCNOBE 3HAYEHHA 419 BiJOMMUX YUCAOBUX 3HAYEHb 3MIHHUX.

4) Hexall A = Q (MHO1Ha pauioHanbHux uucen), X = {a, b, c, ... X, y, Z} — MHOXXMHa NAaTUHCbKUX NiTEP, AKUMM NO3HAYAIOTb
3MiHHi BennunHu, 0 = {4+, —,X}. Toai anzebpaiyHumu byayTb 8upasu:

2x+3y+2; 6xy—02y+2z% 12ax?+ax—a?

Lle mHo204neHu, AKi y4Hi BUBYAAM B 7 KNaci, NPy LbOMY BYMIUCH 3BOAMTU A0 CTaHAAPTHOrO BUAY, BUBYANN dopmynm
CKOPOYEHOr0 MHOMEHHA, PO3KNaZann Ha MHOMHWKKM, OBYMCIOBANM UYMC/IOBE 3HAYEHHA ANA BiLOMMX YMUCNOBUX 3HAYEHDb
3MiHHWX, LOBOAMAM TOTOXKHOCTI i T. N. [lopeyHo byae NoBigoMUTH, LLLO AKLLO MHOXWHA A = Z, TO MaTUMEMO MHO204AeHU 3 Yinumu
KoeghiyieHmamu, AKi MaloTb YUMANO LiKaBUX BNACTUBOCTEN.

5) Hexalt A = Q (MHOXWHa pauioHanbHux uncen), X = {a, b,c, ...x,y,z}, a

0 = {+,—,%,:} (pomanw aito ainexnn). Toai anzebpaiyvHumu 6yayTb supasu:

x 4x%2-49 1 2x+7 a-5
; + % +2; 245 4x?+14x  4x?—10x ’ a?-25

Lle dpobosi payioHanbHi 8upasu, siKi y4Hi BUBYaAM y 8 Knaci, Npu LbOMy BUMIUCH iX CNPOLLYBATU, AOBOAMUTN TOTOXKHOCTI,
064MCOBATU YNCIOBI 3HAYEHHA, BUKOPMCTOBYBATU IK MaTEMaTMYHI MoZei Nif Yac po3B'A3yBaHHA NPUKAALAHNUX 33434 TOLLO.

6) Hexalt A = R (MHOXWHa gjlichux uucen), X = {a, b,c, ...x,y,z},a

0 ={+-X, :,\/} (momanu we oaHy gjto — AobyBaHHA apMMETMYHOTO KBaApaTHOro KopeHs). Toai asneebpaiuHumu
byayTb supasu:

3x aa-1 | XVxHyJy | \&—ﬁ_i_ X—y
7Vx’ atva+1 ’ Vry+y x—y ety

Le ippauioHanbHi eupasu (MmicTATb 3MiHHY Mig, 3HAKOM KOpeHs), AKi yyHi BMBYaAM y 9 Knaci, NpyM UbOMYy BYWUIUCH
BCTAHOB/IOBATK iX 06/1acTb AOMNYCTUMMX 3HAYE€Hb 3MiIHHWX, NMEpPeTBOPHOBaTW, AOBOAWUTU TOTOXHOCTI, 06YMCAOBATU UMCNOBI
3HaYeHHA, BUKOPWUCTOBYBATM Nif, YaC PO3B'A3yBaHHA PiBHAHb i HEPIBHOCTEM, AK MaTeMaTUYHi Mogeni nig Yac po3s'A3yBaHHA
NPUKNALHUX 33434 TOLLO.

BneBHeHWN, WO LiKaBUMMK ANA YYHIB BUABAATLCA | TaKi "BigKpuTTa". He 3 Kypcy anrebpu 0CHOBHOI LWUKOAM.

7)HexaitA=R, X = {a, b, .. X, Z} — (MHOMWHa BEKTOPIB Ha NJIOLWMHI),

0 = {+,—, ‘}—pe"-"i"+" onepadji BigHimaHHA | foAaBaHHA BEKTOPIB, " * " onepaLina MHOXeHHA BeKTopa Ha uucno. Togi
aneebpaiyHumu byayTb supasu:

28, d+2b; 2-(@-b)+c; 2i-3b.

Lle sekmopHi 8upasu, AKi y4Hi BUBYANN y KypCi reomeTpii OCHOBHOI LWKOAU.

8) Hexat A = @ (nopoxHa mHoxuHa), X = {B,C,D, ... U} — MHOXWHa, enemMeHTaMn fKOi € MiIAMHOMUHU [eAKoi
yHiBepcanbHoi MHOXUHM U. O = {U,N,/} — MHOXMHa onepauii Hag MHOXWHaMKU: 06'eAHaHHA, nepeTuH, pisHuuA. Togi,
aneebpaiyHumu byayTb supasu:

BUC; Bu({nD); BNCUCD.

3 HMMM YYHi 3HAMOMIi 3 OCHOBHOI LUIKOM, BYUANCHb BUKOPUCTOBYBATM Nif, Yac pO3B'A3yBaHHA PiBHAHb, HEPIBHOCTEW i iX
cucTeM, Nif Yac BiglwyKaHHA 061acTi BU3HauYeHHs GyHKLi i T. .

Llei cnucok npuknagis, npy notpebi, MOXKHA NPOAOBXKUTU, ane BUCTAYUTD i UUX, WOO AECATUKNACHUKM YCBIAOMMUAN
icToTHe i 3po6unK y3aranbHeHi BUCHOBKU:

— anzebpaiyHuli supa3s ye ckiHYeHHUl 3anuc (neeHa cumeosbHA Mooesnb);

— 8iH 3pobieHuli 3a 00MOMO20t0 enemeHmie MHOMCUH A (MHOXCUHA Yuces),

X ={a,b, ..} — MHOMUHa byK8 namuHcbKo20 angasimy, O — MHoxuHa onepayili (ili) HO0 enemMeHMamu 8KA3AHUX
MHOMCUH;

— 3an1exHO 8i0 enemeHmMHoI 6a3u 8cix mMpoox MHOWUH A, X, O — aneebpaiuHi supaszu bysarome pi3Hi, icmomHo
8i0pi3HAIOMbCA 00UH 8i0 00HO20.

He meHW BakAnBuM Byae HaroNoCUTU YYHAM Ha BAXK/MBOCTI BUBYEHHA anrebpaiyHMx BUPaA3iB, OCKiIbKM BOHU MatloTb
LUMPOKE 3aCTOCYBAHHA AK Y NOOYTi, TaK i NpM BUBYEHHI iHLWIMX PO34iNIB MaTEMATUKM Ta CYMiXKHUX OUCUMNMNIH, | Y MaTeMaTUYHOMY
MOZeN0BaHHI peanbHUX NPOLECIB i ABULLL.

Takui niaxig, (KOHKPETHO-IHAYKTUBHMI) A0 GOPMYBAHHA NOHATTA anrebpaiyHOro BMpasy, AK BaXK/JMBA METOAONOrYHA
OCHOBAa, A€ MOXK/IMBICTb HaZa i BUBYATM B KypcCi anrebpu i noyatkis aHanisy:

— cmeneHesi 8upa3u 3 palioHanbHUM nokasHukom (A = R; X = {a™,a"?, ...},

0 ={+,—,%,:});
— mpueoHomempuyHi supa3u (A = R; X = {sina, cosa, tga,ctga}, pe a €R,
0={+-X%:}

— nokasHukosi supasu (A = R; X = {a*, b* ...}, ae a, b — popatHi uncna, x, y — giicHi umcna, 0 = {+, —%,:};
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—nozapugmivyHi supasu (A = R; X = {Ilna,log, b,lgc ...}, 0 = {+,—,%,:}.

YYHiB NOTPIBHO NO3HAMOMUTH 3 TAaKOKO NMEPCMEKTUBOIO.

Ba*KNMBO TaKOXK HAro/IOCUTH, LLO Mif, Yac BUBYEHHSA Pi3HOTO BMAY anrebpaiyHMx BUpPasiB yuyHi MatoTb OBOOAITU TaKUMM
KomrnemeHmMHocCmamu:

—y4yuTaTv anrebpaiyHuii BUpas, BCTAHOBAIOBATH MOro 061acTb AONYCTUMMX 3HAYEHb 3MIHHUX;

— BMKOHYBATU TOTOXKHi NepeTBOpOBaHHA anrebpaiyHoro Bupasy, CNMpaymnch Ha BiANOBIAHI TOTOXKHI piBHOCTI;

— LOBOAMTU TOTOXKHY PiBHICTb ABOX anrebpaidyHnx BUPasis;

— 0byncntoBaTM 3HaYEHHA anrebpaiyHoro BMpasy ANA BiLOMMUX YNCNOBUX 3HAYEHb 3MIHHMX;

—3aCTOCOBYBATU 3HAHHA i BMiHHA Npo anrebpaiyHi BMpa3un nig yac po3s'A3yBaHHA PiBHAHb, HEPIBHOCTEN, NPUKNALHUX
33434, Ae Ui BUpa3m ABNAIOTLCA MaTeMaTUYHUMU MOAENAMUN PeaNbHUX NPOLLECIB i ABMLL,

BUCHOBKM TA NEPCNEKTUBU NOAANBLUUX AOCNIAKEHD

Mogansbwe nornnbneHe i poswMpeHe BUBYEHHA anrebpaiuHnx Bupasis mae BiabyBaTucb Ha GaKybTaTUBHUX 3aHATTAX, Y
BuLWax. AAye 3aA1ILaeTbes LWe baraTo He 3'AcoBaHoro:

— YoMy 3anuc Ha3UBAEMbCA an2ebpaidHUM i AK ye nos'a3aHo 3 mepmiHOM aneebpa;

— AKOIO Wje Mmoxce bymu enemeHmMHa 6a3a MHOMCUHU X, KpiM 1aMUHCbKUX simep;

— W0 maKke MamemMamuyHa onepayis, AKo 80HA bY8aE, AKUMU 8a1acmusocmamu 80a00i€ i m. n.

TaKkuii NoCcTynanbHUI pyxX i NpuBeae WKONAPIB 40 NOHATTA anrebpaiyHOro BMpasy i MOro BU3HaYeHHsA, AK Le NoAaHo Ha
NMoYaTKy CTaTTi, Ta y NOCiOHUKY (BuneHknH 1980). LLUnax uikaBuii, BCi GopMyntoBaHHA KOPEKTHI, HAOYHI, AOCTYMHi WKOAsSpam, AKi
06panv BUBYEHHA MAaTEMATUKM Ha NPOiNbHOMY YK NOrIMbAeHOMY PiBHI.
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PONPE

WHEN AND HOW THE CONCEPT OF ALGEBRAIC EXPRESSION SHOULD BE FORMED
IN THE COURSE OF ALGEBRA AND THE BEGINNINGS OF ANALYSIS
Vasyl Shvets
National Dragomanov Pedagogical University, Ukraine

Abstract.

Formulation of the problem. The reform of school education in Ukraine, particularly in school mathematics, involves the solution of a number of
tasks: improving of the school mathematics course content; clear description of the requirements for mathematical preparation of
students; creation of new content for the state curriculum in mathematics; preparation and publishing textbooks, etc. It is clear that
this will use the previous developments, which under requirements of the reform should be refined, updated, and re-created.
Everything positive must be preserved and outdated, but everything new, relevant and necessary should be created. The above can
be applied to mathematics training programs and school mathematics textbooks. In particular, it is applied to the course of algebra
and the beginnings of analysis, which is studied in the senior profiled school.

Materials and methods. To achieve our goals, we use some empirical methods: observing the learning process of students and analyzing the
results of their achievements. In the article we also use methods of scientific cognotion: benchmarking to find out different views on
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the problem and determine the direction of the study; systematization and generalization to formulate conclusions and
recommendations; generalization of the author's pedagogical experience.

Results. In the article we deal with the formation of the content of the concept of algebraic expression in the course of algebra and the beginnings

Conclusions.

of analysis for the senior profiled school. Students get acquainted with the notion of algebraic expression in basic school. They have
an idea of such an expression, familiar with some of its types, properties. They are able to use the acquired knowledge in solving
equations, inequalities and their systems, records of functional dependencies between quantities, solving applied problems. However,
the knowledge of basic school students is formed at a visual and operational level. There is a lack of systematic theoretical
knowledge. This should be taken care of in the senior, specialized school. In this type of school we deal with older students with
greater inclinations and opportunities.

In the article we propose to begin the study of the course of algebra and the beginnings of analysis on consideration in the 10th grade
of the first topic "Expressions, Function, Equations and Inequalities". Within this topic, it is necessary to formulate a well-defined
definition of algebraic expression for students (appropriate method) that will be accessible to students. At the same time, there is an
opportunity to make a retrospective analysis of those expressions (numerical, alphabetic, polynomials, polynomials, fractions, etc.)
that were studied in basic school and presented to the imagination of students as disparate as those without common features. Thus,
two problems are solved: knowledge of the course of algebra for basic school is repeated and systematized and new methodological
basis is created for studying in the high school other types of expressions - irrational, degree, exponential, trigonometric, logarithmic,
vector, etc.

This approach encourages students to further study in mathematics in elective classes, in higher education institutions where
mathematics is studied at both advanced and in-depth levels. The article contains specific methodological recommendations and is
addressed to teachers, students-mathematicians, developers of school curriculum in mathematics, textbooks on the course of algebra
and the beginnings of analysis, graduate students, scholars in the field of theory and methodology of teaching mathematics.

Keywords: mathematics training program, algebra and the beginnings of analysis, algebraic expression, actions with algebraic expressions, senior

profiled school.
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