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®yHKUMOHaNbHO-rpacuyYeckmn MeToA pelueHus 3agad B peanusaumm
andcpepeHuMpoBaHHOro nogxoaa K npoueccy NoAroToBKU CTaplleKknacCHUKOB
K EAMHOMY rocygapcTtBeHHOMY 3K3aMeHy No MmatemMaTtuke (NpodunbHbIA YPOBEHb)

AHHOmauus. Mpobrnemy nosbiueHUs ypO8HS MamemMamuyeckol no020mosku abumypueH-
moe mexHU4YeCcKUX U MamemMamu4yecKkux crieyuarnbHocmeul credyem pewamb Kak 8 Mpo-
uecce U3y4eHUs WKObHO20 ypOBHS anzebpbl U Havyasn aHanusa, mak u 8 ripouyecce nodzo-
moeku K cdaye EQUHO20 2o0cydapcmeeHHO20 3K3aMeHa o Mamemamuke (npogusibHbIU ypo-
8eHb). B daHHOU cmambe Ha rpumepe rnpuMeHeHUs1 (hyHKUUOHarIbHO-gpaghu4ecko2o Mme-
moOQa 055l peweHuUsi MpuU20HOMEMPUYECKUX ypasHeHUl U HepaseHcms, rpedriacaeMbiX 8
Kadecmee 3aday rnosbIWeHHO20 yposHs Ha EID no mamemamuke rpoghuribHO20 ypoe8Hs, Oe-
MOHCmMpUpPyemcs 00Ha U3 803MoxXHocmel dughghepeHyuposaHHO20 nodxoda K nod2omoske
bydyweao0 cmyOeHma-nepeoKypCHUKa MexXHUYeCcKo20 unu mMamemamuyeckoz2o ey3a. Ha
rnpumepe peuweHusi 3adad rokasaHbl fpeumMyuiecmesa rnpuMeHeHUs1 QpyHKUUOHaIbHo-2pagu-
YyeckKoeo Memoda peweHUsI MpPU2oOHOMEeMmMPUYECKUX yYpasHEeHUU U HepageHcmes 8 ¢hopMupo-
8aHUU U pa3sumuu Hasblka aHarsiu3a U MocmpoeHUsi epachuko8 sreMeHmapHbIX yHKUUU.
ColepxaHue cmambu rpedcmassissem uHmepec O0rs rnperio0asamersiel 8y308, ydumerned,
pabomarouwux 8 cmapLuux Kriaccax, CmapuleKkiacCHUKOB8, Xeslarouux nocmynume 8 8y3bl Ha
crieyuanbHOCMU MexXHUYeCKo20 Uiu MamemMamu4yecKo20 HarpaesieHus.

Knroyeenblie croea: nodcomoska abumypueHma MmamemMamu4ecKo20 Unu mexHU4eCcKo20
gy3a, dugpgpepeHyuposaHHbIl MOOXo0 K nodzomoeke K EI3 no mamemamuke rnpoghusisb-
HO20 ypPOBHS, yHKUUOHarbHO-2paghuyeckul memoo.

Pa3den: (01) nedacoauka; ucmopusi nedazoc2uku u obpa3osaHusi; meopusi U MemoouKa
o0byyeHusi u eocriumaHus (o npedmemHbsiM obriacmsm).

B nocnegHuwe rogbl BbIMYCKHUKM LUKOS MPU U3YYEHUU LLKOSbHOMO Kypca anrebpbl u
Hayan aHanusa, a Takke B npoLecce NOAroToBKM K caade EAnHOro rocyaapcTBEHHOIO dK3a-
MeHa HeJOCTaTO4YHO aKUEHTUPYIOT CBOE BHUMAaHWE Ha MPUMEHEHUN CBOWCTB U rpadpukoB
anemMeHTapHbIX (OYHKUUIA, Npexae BCero TpUroHoMeTpuYeckunx, B npoLecce peLleHns 3agau.
Kak pesynbTaT, CTyOeHTbI-NEPBOKYPCHUKM B NpoLecce oby4yeHns matemaTuke B By3e MCMbl-
TbIBAKOT TPYAHOCTU UNN JONYCKalOT OWNBKM Npu HaxoxaeHun obnacTtn onpegeneHns oyHk-
uunK, onpegeneHnn ee CBOUCTB (YETHOCTb/HEYETHOCTb, NEPUOONYHOCTb), MPY aHanm3e nose-
AeHUsA PYHKUMM Ha 6eCKOHEeYHOCTU, NpY NOCTPOEeHUN rpaduka, Npu CpaBHEHUM Yncen Buaa
In2 1 In3 nnun cos1 1 cos2 ¢ nomoLLbto rpadunka. CoBpeMeHHbIE OECATU- N OANHHALLUATUKNacC-
CHMKW Ha ypoKax MaTeMaTuKu mMarno NpUMEHSIOT UM COBCEM HE NPUMEHSIOT rpaduyeckun
METOA peLleHus ypasHeHun. OgHa U3 NpUYmMH 3TOro — HeAOCTaTOYHOE UCMOSNb30BaHNE BO3-
MOXHOCTEN YHKLUMOHaNbHO-rpadouyeckoro Metoaa npu nsyvyeHum Temol «PelueHve Tpuro-
HOMETPUYECKNX YPaBHEHN U HEPABEHCTBY, TaK Kak aBTOPbl OCHOBHbIX y4eOHbIX Nocobuii No
MaTtemartuke, Takue kak A. I'. Mopakosuy, L. A. Annumos, KO. M. KonarmH, ocCHoBHOE BHUMa-
HWe NpU U3y4eHUn JaHHOW TeMbl YAENAT paboTe C YNCIIOBOW OKPY>KHOCTLIO [1, 2].

[na ucnpaeBneHus CnoXxmBLLENCA cuTyauumn cnegyeT amdpdepeHUMpoBaHHO NOAXOANTb
K MOAroTOBKE CTapPLUEKNACCHMKOB, MMaHMpPYOLWMX caaBaTb EQVHBIN rocygapCTBEHHbLIN 9K3a-
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MEH No MaTemMaTuke NPodUNbHOro YpoBHS. LLIKONBHUKK, KOTOPbIE NITaHUPYIOT NOCTYNaTh B TEX-
HMYecKMe BY3bl UM HA MaTemaTuyeckue cneumanbHOCTU, OOSMKHBI 06riagaTh XopoLwo cdop-
MUPOBaHHLIM U Pa3BUTBLIM HABbIKOM MPUMEHEHNA PyHKUMOHarbHO-rpaduyeckoro metoaa. B
npouecce NoAroToBku K EAMHOMY rocyiapCTBEHHOMY 9K3aMeHy Mo MaTematmke (NpotusbHbIN
YPOBEHb) YKa3aHHbIN HaBbIK MOXXHO MPUOBPECTM M COBEPLUEHCTBOBATL B Npouecce paboTbl
Hag 3agaHusiMu ¢ passepHyTbiM oTBeToM Ne 13. CornacHo kogudmkaTopy TpeboBaHui, 3aga-
Hne Ne 13 nposepseT yMeHue pellaTb YpaBHEHME UM HEPABEHCTBO M OTHOCUTCS K rpynne
3a[jaHU NOBbILLEHHOIO YPOBHA. Kak onpeaensitoT ero metoauctbl, 3agaHne Ne 13 obblyHO
npeacraBnseT cobon OTHOCUTENbHO HECIIOXKHOE YpaBHEHUE N HEPABEHCTBO C 0TOOPOM Kop-
HEeW NN peLLeHnn COOTBETCTBEHHO. Takne 3agaHnst MOryT coaepaTb TPUroHOMeTpuYeckme
dyHKUMK, Norapumebl, cTeneHn n KopHU. B gaHHbIX 3agavax 0ObIYHO HY>KHO METOAOM 3aMeHbI
nepemMeHHON CBECTN TPUTOHOMETPUYECKOE YpaBHEHNE K KBaApaTHOMY YpaBHEHWUIO (Y4acTb a) U
npoBecTy oTOOp KOPHEN, CBA3aHHbLIV C YCNOBUEM 33434y UMK C OrPaHUYEHHOCTBIO HOBOW Me-
PEMEHHON, HaNMYMeM BbIPaXKEHUsA C NEPEMEHHON B 3HamMeHaTene anrebpanyeckon apobw,
noA 3HakaMu KOPHEWN YeTHOW CTerneHn, norapnugmMos u T. 4. (4acTb 6). B 6onblunHCTBe crnyyaeB
aBTOPbl NOCOBUN, N3O0aHHBLIX B NOCNeAHWE roAbl, B Criydae TPUrOHOMETPUYECKUX YPaBHEHUA U
HepaBeHCTB pekoMeHayT obpallaTbecs B NyHKTe 6) K YncrnoBon okpyxHocTtu [3-5]. Ho, orpa-
HUYMBAACH MPUMEHEHNEM TOSBKO YMCIIOBOM OKPYXXHOCTW, CTApLUEKTACCHUK He NPOBOAUT CU-
cTeMaTu4eckyto paboTty no oOpMMPOBaAHNIO U Pa3BUTUIO HaBblka MOCTPOEHUST rpaddnKOB TpK-
roHomeTpuyecknux yHKUMN. Kak pesynbTat, He BblpabaTbiBaeTCs U He pa3BMBAETCS HaBbIK
paboTbl ¢ rpachmkamu B LienioM. B ganbHenwemM nepBOKYPCHUK MpU U3y4eHnn MmatemMaTn4ecknx
ANCUMNANH HE CMOXET, MbICIIEHHO NPeaCTaBnsAsA rpadmk TOM UM MHOW PyHKLUK, BbICTPO K
npaBuUSIbHO NPOBECTM aHanNn3 6onee CnoXxHbelx 3agav. JlMwb HEMHOMMEe COBPEMEHHbIE aBTOPbI
paccmaTpuBaloT B Nocobursix BCe TpU BO3MOXHbIX METOAA PELLEHMS Takoro poaa 3agad: 1) me-
TOO C NPUMEHEHWEM YMCIOBOW OKPY>KHOCTU; 2) aHanuTu4ecknin meton,; 3) dyHKLMOHArbHO-
rpacounyeckmn metoq. OTMETMM, B YACTHOCTU, Nocobme anga yuymTenen n crapLueKknacCHUKOB
aBTopoB A. A. lNpokodbeBa n A. I. KopsiHosa [6].

[MpooeMoHCTpupyeM npuMeHeHne gYHKLUMOHaNbLHO-rpauyeckoro Mmetoga Ha npu-
mMepe pelwleHnsa 3agayum Ne 13 EgmHoro rocygapCTBEHHOro ak3aMeHa no matematumke (npo-

PUNBbHBIN YPOBEHBD).
x%—5x+6_

3apava 1. Pewnte ypaBHeHue -

0 [7].

PeweHue
cosx > 0,
x2—5x+6=0.
KopHaMK KBagpaTHOro ypaBHEHUS SABASKOTCA x; = 2 U x, = 3.
Kak BuaHo 3 puc. 1, x; = 2 n x, = 3 He yOOBNETBOPAIOT YCOBUIO cosx > 0.
CnepoBaTtenbHO, AaHHOE YpaBHEHUE HE NMeeT KOPHEMN.
OTBeT: HET KOPHEWN.

[aHHoe YpaBHeHMe paBHOCUITbHO CUCTEME {

Puc. 1
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2sinx—/2 _
3apava 2. Pewnte ypaBHeHue NG 0 [8].
PeweHune
tgx >0,
[laHHOe ypaBHeHWe paBHOCUIBHO CUCTEME { ] Y
2sinx —V2 =0.
Pelwwim TpyroHomeTpuyeckoe ypaBHeEHNE JAHHOW CUCTEMDI:
. V2
sinx = —.
2

X = (—1)"arcsing + ntn, rae neZ.
X = (—1)"% + mtn, roe neZ.
Kak BMOHO 13 puc. 2, C y4eTOM ycrnoBusl tgx > 0 KOPHAMWU LAHHOIO ypaBHEHWUS ABIIS-
oTCs x = % + 27n, roe neZ.

OTBeT: x = % + 27n, roe neZ.

w
I

g (x)

y=sin(x)
4
21 -3n/2 g /2 b /4 w2 N/z /n ot 572

-Sm/2

Puc. 2

6sin?x+7 -1
3apaya 3. PelnTe ypaBHeHUE —————"— = (.

V—sinx
PeweHne
Mepengem K paBHOCUBHOW CUCTEME

{6sin2x + 7cosx —1 =0,

—sinx > 0.

Mpeobpasyem ypaBHEHNE N HEPABEHCTBO CUCTEMBI, MOMYUYNUM:
{6(1 —c0s%x) + 7cosx —1 =0,
sinx < 0.

{6coszx —7cosx —5=0,
sinx < 0.

BbinonHum 3ameHy nepemMeHHomn: cosx = t, rae |t| < 1.
o 1 5
Halgem KopHU KBaapaTHOrO ypaBHeHUst 6t2 — 7t — 5 = 0, Nony4uMm: t; = —Sit =35> 1.

3
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PaccMoTpyM crucTeMy YCIOBMIiA: {Cosx -2
sinx < 0.

Pewwnm gaHHyto cuctemy rpamyeckn, nonyymm: x = —2?" + 2nn , rge neZ (puc. 3).

OtBeT: — 2?” + 2nn , rae neZ.

10

y=cos(x)

Hom 3w 23 o T Nkl P ,,.‘z,\ﬁk 3~ b ¢

y=-1/2

Puc. 3

3apava 4
a) Peluunte ypaBHeHue 4sin’x — 4cosx — 1 = 0.

o 51 3r
0) Hangute BCce KOPHU 3TOr0 ypaBHEHUS, NpUHaAnexalime oTpesky [—7; —7] [9].
PeweHue
a) 3anuwewm ypasHeHue B Buge 4(1 — cos?x) — 4cosx — 1 = 0.

4cos%x + 4cosx —3 = 0.

BbinonHum 3ameHy nepemMeHHomn: cosx =t, rge |t| < 1.

KopHsiMM kKBagpaTHOro ypaBHeHus 4t + 4t — 3 = 0 ABNATCA t; = —% <—1,t, = %
3HauuT, cosx = %
X = i§+ 2nn , roe neZ.
0) Hangem abcumcebl Touek nepeceveHns rpaduka QYHKUMN y = cosx U NPSIMON y =
51

1 51 3 7T
> NPVHaanexallme oTpesky [—7; —7] (pnc. 4). Monyynm —T ==
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Y

. y=cos(x)
y=112 /L
5 T on “.3 - 1 0 b T 312 2

Puc. 4

s
OrtBerT: a) -+ 2nn , rae nez;
7T 51 51 3T
0) — — Y — = — KOPHM laHHOTO ypaBHEeHMS, NpUHaAnexallme oTpesky | ——; ——

Mpwn peLeHnn paccMOTPEHHbLIX BblLLE NPUMEPOB NCMOMb30Bariocb CxeMaTn4eckoe no-
CTpoeHne rpadoMkoB NPOCTENLLNX TPUTOHOMETPUYECKNX PYHKUNN. PelleHne B TakoM cny-
Yae OTBeYaeT BaXXHENLINUM ANOAKTUYECKMM NPUHLMNAM — HarnggHoOCTU U NPocToThl. B oT-
nn4mne OT aHanMTUYEeCKOro MeToaa, He TpebyeTcs NpoBOANTbL MHOTMO BblYMceHnn. Cucte-
MaTM4eCcKoe NPUMEHEHMNE AAHHOIO MEeTOAA aKUEHTUPYET BHUMAHWE CTapLUEKiaCCHMKA Ha
cBOMCTBaX PYHKLMN, U3YHEHHbIX B LLKOSIbHOM Kypce anrebpbl n Hayarn aHanusa, passmBaeT
N COBEPLUEHCTBYET HaBbIKM YTEHUS U aKKypaTHOro NocTpoeHus rpadumkoB. [pu Bcex cBounx
AOCTOMHCTBaX MCMNOSIb30BAHNE YUCIIOBOM OKPY>XHOCTU HE UMEET BCEX MEPEYMCIIEHHbIX
BbllLe BO3MOXHOCTeN. OyeBMaHO, BNageHne yHKUMOHanNbHO-rpaconyeckmm MeTogoM Ha
OTNMYHOM YPOBHE HeobXoaAnMO fobOMY CTYAEHTY-NEPBOKYPCHUKY MPU U3YHEHUN BbICLLEN
MaTeMaTUK1, B YaCTHOCTM MaTeEMaTUYECKOro aHanuaa.
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Functional-graphical method of solving problems in the implementation of a differentiated approach
to process of training of pupils for the Unified State Exam in mathematics (profile level)
Abstract. The problem of raising the level of mathematical preparation of students of mathematical and tech-
nical specialties should be addressed to both the course of school level algebra and analysis, and the prepa-
ration to the Unified State Examination in mathematics (profile level). The example of the application of the
functional-graphical method for solving trigonometric equations and inequalities in problems of high level on
the use math level profile, demonstrates one of the possibilities of differentiated approach in training future
first-year student of technical or mathematical University. For example, the decision of tasks demonstrates the
advantages of using functional-graphical method for solving trigonometric equations and inequalities in the
formation and development of skills of analysis and graphing of elementary functions. The paper is of interest
to academicians, high school teachers and students wishing to enter technical or mathematical university.

Key words: preparation of applicant to mathematical or technical University, differentiated approach to prep-
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