«DVHKIUU U TPADUKH»
IloscHuTennLHag 3anmucka

OOyuenune MaTeMaTUKU B 00111€00pa30BaTENbHOM IIKOJIE OMPEaeseTCs €€ POIbI0 B pa3BUTHH
obmecTBa B LeIOM M (OPMUPOBAHMM JIMYHOCTH KaXIOrO OTAEIBHOIO  4elIOBeKa.
MaremaTtnueckoe o0Opa3oBaHHE BHOCHUT CBOW BKJaX B (opMupoBaHue OOMIIEH KyJIbTyphI
yenoBeka. Kaxxaomy uesnoBeKy B CBOEH JKM3HU HMPUXOAUTCS BBIIOIHATH JOCTATOYHO CIIOKHBIE
pacuéThl, MOJb30BAaTLCS  OOLIENOTPEOUTENHHOW  BBIYMCIUTEIBHOW  TEXHUKOH, 4MTaTh
uH(popMaIuoo, TpEencTaBIeHHOW B Buue Tabnui, rpadukoB, gauarpamMm. Bcé€ Oombiie
CHelHaNbHOCTEH TPeOYIOIUX BBICOKOTO YpPOBHSI 0Opa3zoBaHMs. TakuMm o0OpazoMm, pacuiupsieTcs
KpPYr' IIKOJILHUKOB, JUIi KOTOPbIX MAaTeMaTHKa CTAHOBUTCS NPOPECCHOHATIBHO 3HAYMMBIM
IIPEIMETOM.

IIpu u3yyeHnn MaTeMaTUKU B ILIKOJIE, TeMa «(PYHKIMH U TpauKm» 0 y4eOHBIM [TOCOOUIM
«Anrebdpa 7,8,9» aBropsl FO.H.Maxkapsrues, H.I' . Munmiok, u ap. ydammmMcs Taércs MUHUMYM
3HaHUH, IO3TOMY IIPEJCTABICHHBII 3JIEKTUBHBIM Kypc peKOMeHyeTcst Ui 9 Kiacca.

DJEeKTHBHBIM KypC BKJIIOYAET B ceOs yriyOleHHOE U3ydeHHE TEMbl «(DYHKIIMH U TPaQUKm»
6a30BbIX 00111€00pa30BaTeNbHBIX porpaMm. Beero Ha npoBefieHue 3aHsaTuil oTBoAUTCS 17 Haca.

Teopernueckuii Marepuan MNPEACTaBICH B BHUAC JCKUUM WIM JOKIaAoB ydamuxcsa. OH
BKJIIOUaeT B ceOs MOBTOpeHHE U 0000IIeHrne Kypca aiareopsl 7-9 kiacc mo teme «pyHKIUs U
rpaduKn» U JTOTIOJHUTENFHBIA MaTepHall ¢ yrIIyOJEeHHBIM M3y4eHHEM 3TOW TeMbl. HekoTopsrit
TEOpPETUYECKUI MaTepHrall 1aéTcs B BUAE OJIOK-CXEMbl, KOTOPBIN 3ayuylBaeTCs yJallluMHUCS.

[Tocne u3ydeHust TEOPETUIECKOTO MaTepraia MPOBOJATCS YPOKH MPAKTUKYMBI, HA KOTOPBIX
Benércss oTpaboTKa yMEHUI M HaBBIKOB IpoiaeHHOro wmarepuana. Ha Takux — ypokax
paccMaTtpuBaroTcsi 0oJiee CIOXKHBIC 3aJaHusi Ha TOCTpoeHHs rpadukoB QyHKIUH U uX
uccienoBanve. B mporpamMMe MpeaycMOTPEHO IpOBEACHHE 3 TeMaTH4eCKUX 3a4€ToB (1O
OJIHOMY Yacy KaxJblii).

B koHIle mporpaMMsbl J1aH NepedyeHb JUTepaTyphl, KOTOpas MO3BOJIUT O0jiee KaYeCTBEHHO U
HIMPE U3YYIUTh PACCMATPHBAEMBIEC TEMBI.

IIpencraBieHHBIN DJIEKTUBHBIA KYPC COIEPKUT 5 OCHOBHBIX TEM.

1. «Mcropuueckue cBeIEeHUS»

2. «Ompenenenue GyHKIUH, CIOCOOBI 3aJJaHUS, CBOHCTBaY.

3. «Iloctpoenue rpaKoOB CIOKHBIX (PYHKITHII.

4. «IIpeoGpa3oBanue rpauKkoB».

5. «3amaum, peniaemMpie ¢ MOMOIIBI0 DYHKINI U TPadUKOB ».
B nporpamMmy KypcoB BKIIIOYEHAa CaMOCTOSTENbHAs, MOMCKOBas M TBOpYECKas JESATENbHOCTh
yyalxcs B BHUJE TECTOB, JOKJIAI0B, TBOPYECKUX 3aJaHMN. B mporpamme mnpeaycMoTpeHO
poBe/ieHUEe 3 TeMaTHYeCKuX 3au€ToB (MO OAHOMY 4Yacy KaxKAblil), a B KOHIIE IPOBOJIUTCS
3auéTHas padora.
AKTyaJqbHOCTh NMPOTPaMMBbI CBSi3aHA C HOBBIMH TPEOOBAaHHMSMM K COJEPKaHHIO OOpa30BaHHUIO,
KOMIIBIOTEpHU3AMH 00111ecTBa Tpedyrollei MaTeMaTH4YeCKONH TPaMOTHOCTH.

JIaHHBIA SIEKTUBHBIA Kypc pacCUMTaH B IEPBYIO OYepeAb Ha YYALIUXCS, MKENAIOMIUX
pacuIMpuTh W YIIyOWTH CBOWM 3HAHHS O MAaTEMaTHKE, CHIENaTh MPAaBIIBHBIA BHIOOP TPOQHIISL
00y4YeHHs B CTApIIUX KJIACCAX M KAUeCTBEHHO MOATOTOBUTHCA K EI'D M KOHKYpCHBIM SK3aMeHaM
B By3bl. OH ITOMOXKET IIKOJIBHUKAaM CHCTEMAaTH3HPOBATH TIOJTYYEHHBIC HA YPOKaX 3HAHUS 110 TeMe
«hyHKIMSA U TpadUKU» U OTKPBITH JUIsl ceOsS HOBBIC 3a/laHUSl M UX PELICHHs, KOTOpble He
paccMaTpUBAIOTCS B paMKax IKOJIBHOW MPOTPaMMEI.

el Kypca
1. Pa3BuTHE yCTOMYMBOTO MHTEPECA yUAIIUXCS K U3YUECHUIO MAaTEMaTHKH.
2. YTOYHHUTH CIIOCOOHOCTH YYEHHMKAa OCBaMBaTh BBIOPAHHBIA MpEJIMET Ha MOBBIIIEHHOM
YPOBHE U TOTOBHOCTH B JaJIbHEHIIEM K MPO(YUIbHOMY O0YUYEHHUIO B IIKOJIE U BY3€.
3. YrnyOouts nzydeHue tembl «OyHKINUU U TpaduKm.



4. KadecTBEHHO MOJTOTOBHTH K dK3aMEHaM I10 anreope.
3ajauu Kypca

o (CuCTeMaTU3MPOBATh U YIIYyOUTh MOTYUYCHHBIC 3HAHUS M YMECHHS MO TeMe «pyHKIus u
rpapuKm».

e Pa3BuBarh MO3HABaTEIbHBI HHTEPEC M AKTUBHOCTH CAMOCTOSITEIBHOTO IIOMCKA
peueHus U 00y4eHusI.

e KauecTBeHHO MOATOTOBUTHCSA K UTOTOBOM aTTECTAIIMH.

e [IpuBuUTH UHTEpEC K MATEMATHKE.

[IpencraBneHHBIN 3JEKTUBHBIA KYpC COJEPKUT 5 OCHOBHBIX TEM.

--- [lepBas TeMa «/cTopuueckue cBEICHUA» ABIISIETCS O3HAKOMUTEIIBHOM.
1. BBezeHue B 2JIEKTUBHBIN Kypc.
2. Hcropust BOBHUKHOBEHUS MOHATHS «DyHKIIHSY.

B Heil paccMaTpuBaeTcst UCTOPUS BO3HUKHOBEHMSI MTOHATUS QYHKLMHU, KaK OHHU 33Jar0Tcs, KakK
00pa3yroTcsi Kiacchl (YHKIHMWA, M3 Yero KOHCTpyHpyroTcs ¢opmynsl. Vcropusi pa3BUTHS
MaTeMaTHYeCKOro 3HaHMs Oorara apamMaMmy UAEH, SAPKUMH JMYHOCTSAMH, 4YTO JaéT 00O0raTtuTh
3arac UCTOPUKO-HAYYHbIX 3HAHUH ydaluxcs.

---- Bropas tema «OnpeneneHue GyHKIUHU, CIOCOOBI 3a/JaHUsI U CBOUCTBA (DYHKIIUM.

1. Beruncnenue 3HavueHus QyHKIUU 10 hopmyIie.

2. DneMeHTapHbIe QYHKIMH U UX TPaQUKH.

3. HccnenoBanue QyHKITUH.
B 3710i1 TeMe uIET NOBTOPEHME IIKOJIBHOTO Kypca W3ydyeHUs] (QYHKIMHA: BbIYMCICHHE 3HAUYEHUI
¢ynkuuu mo Qopmyiie, deMeHTapHble QYHKIMU U UX rpadukd U cBoiictBa (yHkuumid. [Ipu
U3y4EHHH 3TON TeMBbI ydyallluecs BHICTYNAIOT € JA0KJIalaMH 110 OT/AEIbHBIM BEIODAHHBIM TEMAaM.
Tembl, mnpemyaraemple  ydalipMcs:  JIMHEeWHas — (QyHKOus, T1psMas W oOpaTHas
IPONOPLHUOHATIBHOCTH, CTeTIEHHas! (PYHKIUS, KBaJpaTu4Has GyHKIHUS.
--- Tpetbs Tema «CioxkHbIe QYHKIHUNY.

1. Tloctpoenue rpagukoB KyCOUHO-3a1aHHBIX (DYHKITHIA.

2. PaspwiBHBIC QyHKIMU. [locTpoeHne u nccienoBaHue (yHKIHA.

3. I'paduku MHOTOUJIEHOB.

4. T'paduku ApoOHO-pallMOHATIBHBIX (PYHKIIHM.

5. Toctpoenue rpadpukoB QyHKIUI conepKaiux MOAYIIb.
B mporpamme «anre6pa 9» FO.H. Mopnakosuu, B Teme «DyHkuus. O0nacTh onpeneneHus u
001acTh 3HaUEHUH (PYHKIIMI TAIOTCS 33/1aHUs Ha TOCTPOEHUE KYCOUYHO-3aJaHHbIX (DYHKIIHI, HO
UX OYeHb Mayio. B 3Tol TeMe paccMaTpuBarOTCS IOCTPOCHHE CIOXKHBIX (QyHKUMN Oosee
opOoOHO, BKIIIOYAsi HOBbIE TEMBI: IIOCTPOECHUE TPaQHUKOB pa3pbIBHBIX (YHKIHUNA, MHOTOWJIECHOB,
JIpOOHO-PALIMOHAIBHBIX M QYHKIIMU C MOJIYJIEM.
--- YerBépras Tema: «lIpeobpazoBanue rpagkoB»
Tema nmpeoOpazoBanus rpaduKoB ydaliuecss U3y4yaroT B 9 kiacce, Ha MpUMepe KBaJApaTHUHOMN
¢ynkuu. B kypce marorcs mpaBmia mpeoOpaszoBaHuil mcxomHoro rpaduka Y=f(X), mpu
usmenennn Gopmysel: y=f(X)+a; y=f(x+a); y=f(x+a)+b; y=fk(x); y=f(kx); y=f(-x); y= - f(x);
y=If(X)/; y=/f(x)/.
--- [IsTas Tema «3amauu, pemaeMpie C TOMOIILI0 PYHKITUN U TPaQHUKOB ».

1. Pemenue ypaBHEHHI U CHCTEM YpaBHEHUII.

2. Pemienne HepaBeHCTB BTOPOH CTENEHH rpa)UIeCKUM CIIOCOOOM.

3. Koopaunats! u rpaduku.
B sT0if TemMe paccMmarpuBaroTCs 3aJlaHus, peniaeMble rpaduYecKuM CrocodoM, 3TO ypaBHEHUS,
CHCTEMBl YpPaBHEHHUI, HEpaBEHCTBAa BTOPOW CTENEHH M 3aJaHUs HAa KOOPAMHATHI M Tpa(uKH.
3ajaun 3aKpeIuIsIOT M JONOJHSIOT 3HAaHUS ydalluxcs IOJIy4eHHble Ha Yypokax. B Teme
KOOPJAWHATHI U TpaduKu HIET TOBTOPEHUE TEOMETPHUH.
Y4eOHO-TeMaTHUeCKui I1aH



TEMA 1 Hcropuueckue cBeAeHUsI.
3ausaruel BBeneHue B 21€KTUBHBIN KypC. 1 gac
3anstue 2 [Tonstne «dynknum». CnocoObl 3aJaHUS. 1 yac
TEMA 2 Onpenenenne GyHKIMHU, ciocoOsl 3aaanus. CBolicTBa
byHKINN.
3anstue 3 dopmyita 3agaromniast GyHKIIHIO. 1 yac
3anstue 4 OnemeHTapHble GYHKINUU U UX TPa(UKH. lyaca
3assTue 5 VccnenoBanue QyHKIHH. 1 yaca
3ansTue 6 CamocrositenpHas padora. TecT. 1 yac
TEMA 3 CrnoxHble QYHKITUH. 134
3aunsarue 7 Pa3peiBHBIC U KycOouHO-3aaHHble  (pyHKIMU. [locTpoeHune 1 gac
rpaduKOB ¥ HCCIIEIOBaHUE.
3anstue 8 [TocTpoenue rpagukoB KyCOUHO-3a/1aHHBIX (DYHKIIHIA. lyaca
CamocrosTenpHas paboTa.
3ansitue 9 I'padkr MHOTOUYJICHOB. 1 gyaca
3ansitue 10 ['paduixu 1poOHO-pAITHOHATEHBIX (DYHKITHIA. 1 yac
3anstue 11 [Toctpoenue rpadukoB GpyHKIUN coEpKaIIX MOIYIb.
3ansartue 12 CamocrosTenpHas paboTa. 1 gac
TEMA 4 IIpeoOpazoBanme rpaduKoB. 2 Jaca
3ansrtue 13 [TpeoOpazoBanue GpyHKIHIA. lyacos
TEMA 5 3amanus, B peICHUH KOTOPBIX MPUMEHSIOTCS (YHKINU U
rpaduku.
3ansrue 14 Pemrenue ypaBHeHMIA U cHCTEM ypaBHEHHH rpaduyecKkumM 1 vaca
CHOCOOOM.
3anstue 15 Pemmennie HepaBeHCTB BTOPOM CTENEHH rpapuuecKum lyaca
CHOCOOOM.
3ansitue 16 Koopaunats! u rpaguku. 1 yac
3anstue 17 CamocrosTenbHas paboTa. 1 yac
Bcero: | 17 gacos
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®.D JIbiceHko u ap., u3l. «Jleruon», - PocroB — Ha — [lony, 2006.

3AHATHE 1
TEMA: BBeneHue B 3JIeKTUBHBIN KypC.
[enb ypoka:
[1nan ypoka:

1. Opranu3aniOHHBIA MOMEHT.
2. BcerynuTenbHas yacTh «BBEIEHHUE B AJIEKTUBHBIN Kypey, 3aJ1a4u Kypca, TpeOOBaHuUs K
ypOKam.
3. Hcropuueckas cripaBka. (JIeKLIus)
4. JlomariHee 3a/1aHHeE.
5. Hror ypoxka.
XoJ ypoka.
--- OpraHu3alMOHHbBIII MOMEHT.
---. BerynurenbHas 4acTs.

MaremaTtuka, JaBHO CTaja S3bIKOM HAYKM M TEXHUKH, B HACTOSIIEE BpeMs BCE IIUpE
IIPOHUKAET B MOBCEAHEBHYIO *U3Hb. KommbroTepusanus oOuiecTBa, BHEAPEHNE COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH TpeOyeT MaTeMaTHYeCKOW I'paMOTHOCTH YeJoBeKa MOYTH Ha
KOKIOM paboyeM MecTe. DTO MIpearnojiaraeT M KOHKPETHbIE MaTeMaTH4ecKHe 3aJaHus, U
onpeAenEHHBIN CTUIb MBIIIIJICHNS, BRIpaOaThIBAEMON MAaTEMAaTUKOM.

KaxxnoMy 4estoBeKy B CBOEH KU3HU MPUXOIUTCS BBINOIHATH JOCTATOYHO CIIOXKHBIE PACUETHI,
MOJIb30BAThCSl BBIUMCIUTENILHOW TEXHUKOH, YUTaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHJIE



Tabmui, auarpamm, rpa¢ukoB. Be€ Oonblie crenuanbHOCTEH, TPeOYIOIMX BBICOKOTO YPOBHSA
o0Opa3oBaHus, BCE 3TO  CBA3aHO HENOCPEACTBEHHO € INPUMEHEHHUEM MaTeMaTHKH. Takum
00pa3oM, MaTeMaTHKa CTAHOBUTCS MPOPECCUOHATIBHO 3HAYUMBIM IIPEAMETOM.

B ocHoOBHOIl mikose BBOAMTCS MNpennpodmibHOE O0y4YeHHe, OJHOW M3 LEeNbi0 KOTOpPOIro
SBIISIETCA O0ECTEeYUTh YIIIyOJIeHHOE HM3y4YeHHE OTAEIbHBIX MPEAMETOB OOIIero 0Opa3oBaHMS.
YacTpio mporpamMmbl npeanpopuibHOro o0ydeHUs SIBIAETCS MPOBEACHUE IJIEKTUBHBIX KYPCOB
0 TpeaMeTaM, KOTOpbIE IMOMOTalT INKOJIbHUKAM TIOMOJHHUTH 3HAHMS, IOJIYYEHHBIC INpH
U3y4EHHUH HIKOJBHOIO Kypca MaTeMAaTUKH.

Tema 3TOro 3MeKTUBHOTO Kypca «DPyHKUMU U Tpapuku». B mkompHONW mporpamMme tema
«DyHKIMN» u3ydyaerca ¢ 7 kiacca. B TeueHuu TpEX seT ydamuecs NPOXOIAT JIEMEHTApHbIE
¢GyHKIMH, TOCTpOCHUE TPadUKOB, ONPEICICHIE CBOMCTB, MPUMEHSIOT (PYHKIIMH U TpaduKU MpH
peLIeHUH ypaBHEHUH U HEPABEHCTB BTOPOH CTEMEHH.

B mporecce n3yueHHs 3JIEKTUBHOTO Kypca yJalluecs AOJDKHBI CHCTEMaTH3HpPOBAaTh BCE 3HAHUS
10 9TOHM TeMe, YIIyOuTh U PAaCIIUPUTh TEOPETUUECKUNA U MPAKTUUECKUI MaTepual 1o 3Toi TeMe,
a TaKk)Ke Ka4eCTBEHHO IMOATOTOBUTHCS K HTOTOBOM aTTecTanuy B 9 kiacce.

[Ipu n3yueHUM 3JEKTUBHOTO Kypca, HUAET HE TOJBKO IOBTOPEHHE M3YyYEHHOTO Marepuana,
HO W M3Y4YaeTcsl JOMOJHUTEIbHBI MaTepuas: rpadMKd MHOTOUICHOB, APOOHO-pAlMOHAIBHBIX
GbyHKLUH, coXkHbIEe GYHKINU coJepiKaliie MoayJb. B xozae 3aHatuil Mbl OyieM paccMaTpUBaTh
KYCOYHO-3aJIaHHBIE U Pa3phIBHBIC (DYHKINH, HAYYHMCSI CTPOUTH MX M UCCIICAOBATD.

3amauu Kypca:

e CucTeMaTU3UpOBATh U YIIIyOUTH MOJyUYCHHBIC 3HAHUS M YMEHUS 10 TeMe «(QYHKIHS H
rpaguKm».

e Pa3puBarh MO3HABaTEIbHbII HHTEPEC M aAKTUBHOCTb CaMOCTOSTENILHOTO TIOMCKa
pemeHust 1 00ydeHHs.

e KayecTBeHHO NOArOTOBUTHCS K UTOTOBOM aTTeCTAIUH.

e [IpuBuTH UHTEpEC K MaTEMaTHKE.

--- I3 uctopun MaTeMaTHKH.

Tepmun «®DyHkuus» npousomén ot jaruHckoro function — wucmonHeHuWe, COBEpIICHUE
BIepBbIe BBEN Hemelnkuil MaTematuk ['ordpuz Jleitouur (1646-1716 rr).

Kak oOpaszno 3amerun Benukuit [.Tamuneit (1564-1642 1r.), «KHUTA OPUPOJIBI HANMCAHA Ha

MaTeMaTHYECKOM SI3bIKe U €€ OyKBBl — MaTeMaTHUECKUE 3HAKM U reoMeTpudeckue Gpurypsl, 6e3
HUX HEBO3MOXXHO TIOHSTH €€ CIIOBa, 0€3 HUX THIETHO OJy)KIaHHEe B OCCKOHEYHOM JIAOUPHUHTE.
A uMeHHO (QYHKUHMA SBISETCS TEM CPEIACTBOM MaTeMaTHUYECKOro s3blKa, KOTOPOE MO3BOJISET
OTIHCHIBATH TPOIIECCHI ABIKEHHSI, U3MEHEHHUS, TIPUCYIIE TIPUPOJIE.
Haunnas ¢ 17 Beka OJNHUM U3 BaXXHEHIIUX TMOHATUN sBisercs mnoHsATHe (yHKuua. HWpes
(GYHKIMOHATHHON 3aBUCUMOCTH MCXOJUT M3 TIYOOKOH JPEBHOCTH, OHA COACPIKUTCS B TIEPBBIX
MaTeMaTHYECKH BBIPQKEHHBIX COOTHOIIEHHUSX MEXJy BEIMYMHAMH, B TEpPBBIX MpPaBUIAX
NeWCTBUN HaJI YHCIaMH, B TEPBBIX (Gopmynax. Hampumep, GopMyibl HaXOXICHHUS TIOMIAIH
¢uryp S=a, S=3r, B Tabnuiax KBaJpaTroB U KyOOB, IPUMEHSBIINMHUCS BaBUIOHSIHAMHU.

Co3HarenpHOE MPUMEHEHHE TMOHATHS (PYHKIMH W H3y4yeHHe (PYHKIIMOHAIBHOW 3aBUCUMOCTH
O6epyT cBoé Hauano B 17 Beke B CBA3M C NMPOHMKHOBEHHEM B MaTeMaTHKy INE€peMeHHBbIX. B
reometpun P.Jlexapra (1637r) u B paborax Ilbepa ®@epma, Hetotona u JleiiOHuila, moHsTHE
(byHKIMU OBLTO CBA3aHO JHMOO C T€OMETPUYECKUMH, JINOO C MEXaHUYECKUMU MPEICTABICHUSIMH.

Pene Jlexapt ¢paHIy3ckuii MaTeMaTHMK B CBOEH «T€OMETpUM» paccMaTpuBall KpHUBBIE,
KOTOPbIE MOKHO TOYHO MPEJICTaBUTH C MOMOIIbIO YPaBHEHH, MPU TOM alreOpanyeckux, T.e.
«rpapur»— «popmyna». I[locreneHHO MOHATHE (YHKIIMH CTAIO OTOXIECTBIATHCS C MTOHITHEM
AQHAJTUTHYECKOTO BBIpAXXEHUS, T. €. hopMmyIa.

Tepmun «pyHkius» BBEN HeMeukuil marematuk [ordpun JlelOnun. Y Hero QyHKuus
CBsi3bIBaNach ¢ rpadukoM. B manmbHelimem mBelnapckuii matematuk Morann bepHynnu u wien
[TerepOyprckoit Akanemun Hayk JleoHap Ditsiep paccMatpuBaiiv (PyHKITUIO KaK aHATMTUYECKOE
BBIpa)KEHUE, T.C. BBIpAKEHHE, 00Pa30BAaHHOIO M3 MEPEMEHHBIX M YHCEN C MOMOILNBIO TeX HIIU
UHBIX aHAIUTHYECKUX ONEpaLni.



«DyHKIUSA IEPEMEHHOTO KOJIMYECTBA €CTh AHAIUTUYECKOE BBIPAKEHHUE, COCTABIIEHHOE KaKUM-
1160 00pa3oM U3 3TOTO MEPEMEHHOTO KOJIMYECTBA M YUCEN UM MOCTOSTHHBIX KOJIHYECTBY.
/J1.Dtnep/

SABHOE onpeneneHue GyHKIMU ObUTO BIepBbie gaHo B 1718 r. IlIBelinapckum MaTeMaTHKOM
HNorannom bepnymmn «®DyHKOMEH IEPEMEHHOM  BEJIMYMHBI  HA3bIBAIOT  KOJIMYECTBO
COCTaBJIEHHOE KaKHM YT'OJTHO CITIOCOOOM U3 3TOM MEPEMEHHOM BEJIMYMHBI U TTOCTOSIHHBIX ».
Jagaiite monpoOyem nepenaokuTb MbIcib V. bepHymm Ha cOBpeMEHHBIH S3bIK, T.€. HAJO B3STh
KaKyl0-TO MEepEeMEHHYI0 (X) M TMpU IOMOILIM H3BECTHBIX HaM aire0panyeckux oleparuii
cocTaBUTh (OPMYINy B KOTOPOW MOTYT ObITh uucia. Ilo 3Toii dopmyne U3 MEepeMEHHOW X
nosiyyaercsi 3HaueHue Qynkuuu y.  Emé npome — dyHKuus ectb (opmysia C MOMOIIBIO
KOTOpOoi M3 X momy4aercs y. Ilomydaercs, 4ro QyHKIuUS 3a1a€TCSI TOJIBKO C IOMOIIBIO
dbopmynsl. Takol croco0 3amanusi Ha3bIBaeTCsl aHanUTHYeCKui. [lonpodbHee 06 3TOoM criocobe
MBI [IOTOBOPUM B OTJIEIILHON TEME.

Hanee B Tpynax H.M.JIo6aueBckoro m HeMenkoro mMaremMaTuka Jlupuxiie u apyrux y4EHbIX,
(YHKIMIO CTaad paccMaTpuBaTh KaK COOTBETCTBHE MEXJY UHCIOBBIMH MHOYXECTBAMHU.
«OTHOIIEHHE MEXIy IBYMS MHOXECTBAMH, IMPH KOTOPOM KaXKJIOMY OJIJIEMEHTY IEpBOrO
MHO’KECTBAa COOTBETCTBYET OJIMH U TOJIBKO OJUH 3JIEMEHT BTOPOIO MHOXKECTBA HA3bIBAETCS
byukueity. Ilpuuém 0Oe3pa3innyHO, KakUM O0pa3oM YCTAaHOBJIEHO S5TO COOTBETCTBHE —
dbopmyioii, rpadukom, TaOIUIEH MM IPOCTO CIIOBAMHU.

--- Jlomaiinee 3aganue.

K cnenyronemy ypoxy MOATOTOBHTH JOKJIAIbL: OMorpadun yI€HBIX MATEMATHKOB paOOTaBIITNX
Haja TeMoit «byukus» (P dekapr, JI.Ounep, Jlel6nun, H.M.Jlo6aueBckuii), HHTEpEecHOE
coo01eHne o QyHKIUAX.

---. tor ypoka.

3AHSTUE 2
Tema: IlousTue « ®yHkmum». Cnocoobl 3a1aHUA PyHKIUN.
[enb ypoka:
[Iman ypoka:

1. Opranu3aniOHHBIA MOMEHT.
3acaylIuBaHuE T0KJIa/10B.
Teopernuecknii Mmareprasn B BUJE JIEKIUN.
Crioco6b1 3a1aHus PYHKITUH.
[omarmHee 3ananue.
. Wtor ypoxa.
XoJ ypoka:
--- OpraHu3alMOHHbBIII MOMEHT.
--- Jloknaner: Ouorpaduu maremarukoB (P. [lexapt, JI.Ounep, H.U.Jlo6aueBckwuii).
--- Ha npeapiayemM ypoke Mbl paCCMOTPEIH OJTHO U3 OTpe/ieieHuil (PyHKINH, KaK
OTHOIIEHHE MEX/y MHOXXECTBAMH MPU KOTOPOM KaXKIOMY 3JIEMEHTY IIEPBOI0 MHOKECTBA
CTaBUTCS B COOTBETCTBHUE OJIMH JIEMEHT BTOPOTO MHOXECTBA.
PaccMOTpUM HECKOIBKO TPUMEPOB TAKUX 3aBUCHMOCTEHN.
e [lnmomans kBagpara, 3aBUCUT OT CTOPOHBI KBaApaTa. DTy 3aBUCUMOCTb MbI
MO>KeM 3aIucaTh B BHe GopMyIs S= a2
[Tpu 3TOM MHOKECTBaMU OYAYT JUIMHA CTOPOHBI U TUIOIIAb COOTBETCTBYIOIIETO
KBajpara.
a=3 cM, S=9 cMm MHOeCTBO a MHoxecTBO S

SRS RN



a=4 M, S=14 m
a=5 oM, S=25 oM

S=1f (a)

a>0 S>0

e B TeueHUM CYTOK U3MEPSUTH TEMIEPATypy. 3aBUCUMOCTh TEMIIEPATyPhI OT
Bpemenu T = f (1), uzobpaxkena Ha rpaduke.
T (remneparypa)
A

0 L 2 3 4 5 6 7 8 9 t(spems)

e CroMMOCTb IIpoe3/a B moe3/ie 0003HaYMM OYKBOM M, OHA 3aBHCUT OT HOMEpa
30HbI N, K KOTOpO# oTHOCHTCs cTanius. M=f (N) sTa 3aBHCHMOCTb TIOKa3aHa C
MIOMOIIIBIO TAOJIHUIIBI.

z

1 2 3 4 5
m 10 10 12 12 15

e B mamem kiracce ecth CTYJ, Ha KaXJIOM M3 HUX CHIUT 1 YYCHHUK T. €. KQKIAOMY
YYCHUKY COOTBETCTBYET IMHCTBEHHBIN CTYN. YueHuk =f (cTyn)

[t MHOKECTBaA CTY/IBEB 3a1aHO MHOXKECTBO Y4aIlUuXcs.
B aTtnx MpuUMEpPax MBI pacCMaTpHUBAJIN IBA MHOXXECTBA U PA3JIMYHBIC 3aBUCUMOCTH MCXKIY HUMU.
U1 Tak B oKpyKaromiel Hac NeHCTBUTENBHOCTH MBI BCIOAY HaOJIr0faeM sBICHHS, OpraHMYECKH
CBA3aHHbIE Mexay coOoil. Hepeako 53Ty sBIEHUS COMPOBOXKIAIOTCS CBA3SIMH MEXIY
BEJIMYMHAMU. OTa CBsI3b 3aK/IIOYaeTcsi B TOM YTO OJHA BEJIMYMHA, 3aBHUCHT B CHIY
ONpENENEHHOI0 3aKOHAa WIM IpaBWia OT JApyrod. B Maremarnke TakMMHM BeIWYUMHAMU
BBICTYTIAIOT JIBE MIEpEMEHHbIE. B Takux cilyyasx TOBOPST, YTO OJ[HA BEJIMYMHA €CTh (YHKLHUS OT
BTOpOI\/II BEJINYNHEI. HpI/I 9TOM OJHY BCJIMYMHY HA3bIBAIOT HE3aBHUCHMasA ICPEMCHHAA WU
apryMeHT, a BTOPYIO 3aBUCHMasi IepeMeHHasi (PyHKIIHS.

X y=f (X) Y

™~ <,
) \ .

v

a< X <B m<y<n
(orpaHMYEHHOE MHOXKECTBO) (orpaHMYEHHOE MHOKECTBO)
-0 X <+ 0 -0 <Yy <+
(HeOorpaHUYEHHOE MHOXECTBO) (HEOrpaHUYEHHOE MHOXKECTBO)

X — MHOXECTBO BCEX 3HAYEHWI HE3aBMCUMOM MEPEMEHHON 00pa3syloT 00JIacTh ONpPENEIECHHUs
byukuuu. JI(y) wnm OJ13 (MHOKECTBO 3HAUEHHH X IPU KOTOPBIX (PYHKIUS CyIIeCTBYeET)/



Y — MHOXeCTBO 3HaueHMI 3aBUCHMON NEpPeMEHHON 00pasyeT 00NacTh 3HAYEHUS (YHKIHUH
E (y), Te 3HaYeHUS, KOTOPBIE MOYKET IPUHUMATDH (DYHKITHS.
OyHKIMS B 00IIeM MOHUMAHUHM HA3BIBACTCS JTIFOOOH 3aKOH (MPABUIIO), IO KOTOPOMY KaXIOMY
00BEKTy H3 HEKOTOPOrO MHOXecTBa (oOyactu omnpeaeneHus (YHKIUH) TIOCTaBJICH B
COOTBETCTBUE HEKOTOPBII 0OBEKT U3 APYroro MHOXKECTBa (001acTh 3HAUCHUS (PYHKIUH).
O6o3nauenus: y=f(x), y=g(x), y=h(t), x=v(t).
[Tpumeps! QyHKIHI: Y=2X+5 y=f(x)
S=4* S=f(a)
X=+t+4 x=f(t)

--- B paccMOTpeHHBIX HAMH TPUMEPAX MbI ONPEAEIHIN OCHOBHBIE CIOCOOBI 3aJaHUs (DYHKIIHIA:

e aHAIWTHYECKUH (C moMoripio hopmyin)

e Tpaduyueckuit

®  Ta0IUYHBIH

® CIIOBECHBIN.
C 3TUMH KJIaCCHYECKUMU crIoco0aMH NpeACTaBiIeHUs (QYHKIIUN 4acTO MPUXOAUTCS UMETh JIEJI0
NPY YCTAHOBJICHUU M NU3YYEHUH 3aBUCHMOCTEH, KaK B €CTECTBO3HAHHH, TAK U B MAaTEMaTHKe.
TaGnuuHblil croco0 BakeH MOTOMY, YTO SBJSETCS OCHOBHBIM IPH OOHApPYKEHUM pPealbHbIX
3aBHCUMOCTEH M MOKET OKa3aThCsl K TOMY K€ €IMHCTBEHHBIM CPEICTBOM HX 3afaHus (hopMyiy
He Bcerja ynaérces nonoopars, a nopoil B Hell u HeT HeobxonumocTH). K TabaruHoMy 3a1aHuio
(GYHKIMU YacTO TEepeXOAAT IMPH BBINOJHEHHH IPAKTHUYECKUX pPACUYETOB, C HEH CBSI3aHHBIX,
HarnpuMmep:, IpUMEHEeHHEe TaOJull KBaJpaTHbIX KOpPHEH YHOOHO NIpU IMPOBEACHUU PacyETOB.
[TosiBnenne coBpemeHHBIX OBM ¢ uX O€3rpaHUYHBIMH BO3MOXKHOCTSIMH XpaHCHHS U
nepepabotku wuHpopmanuu. C MaTeMaTH4yeckoil TOYKM 3peHHUs, TaOJIMYHOE 3aJaHue
HETIPEPHIBHBIX 3aBUCHUMOCTEH BCErJa HEmoJHO HaéT MH(OpManuio O 3HAYeHUsAX (YHKIHHA B
OTJENBHBIX TOYKaX. JIpyruM HEJOCTaTKOM SBISETCA €ro HeyJoOCTBO JUIsl BOCHPUATUS U
TEOPETUYECKOTO aHAJIH3a, €r0 TPOMO3JIKOCTb.
I'paduueckuii cnoco0 Takke sBISETCS OAHUM H3 CPEACTB UX (HUKCAUU TNPU H3YyYCHUU
pEaNTbHBIX SIBICHUA. JTO MO3BOJISET JENIaTh Pa3IMYHbIC «CAMOIUIIYIIUE) MPUOOPHI, TAKHE KaK
ceifcMorpad, anexkrpokapauorpad, ocumuiorpad u T.J. H300paxaromue HHPOpMaLU 00
U3MEHEHHUAX W3MEpSEeMBIX BeIWYMH B Buae rpadukoB. Ho ecnm ectp rpaduk, To 3HAYMT,
olpeieNieHa U COOTBETCTBYIoLIast eMy ¢yHkuus. ['padudeckoe npeacraBieHue GyHKIUU OYE€Hb
yIO0OHO JUTSI HETTOCPEICTBEHHOTO BOCIIPHUATHS €€ CIIOCOOHOCTEH, XapakTepHBIX CBOMCTB. Takas
BO3MOXHOCTh OCOOEHHO OnarompusTHa Ui H3Y4E€HUS MHOTMX BOIPOCOB, CBSI3aHHBIX C
(GyHKIUSAMH, B YaCTHOCTH, B IIKOJBLHOM Kypce anredpbl 1 Hadasia aHanuza. Kak roBopsr, nyuiie
OJIUH pa3 yBHJETb, Y€M CTO pa3 yciblmark. [losToMy mpu ucciaenoBaHud (QyHKIMH Bcerja
KeNaTeIbHO NPECTaBUT, XOTsI ObI OPUEHTHPOBOYHO, €€ rpaduK.
OpnHako rpagudeckuil cnocod HeyA00eH s pacy€ToB; K TOMY OH SIBJSIeTCS MPUOIMKEHHBIM U
HETIOTHBIM.
Ananutnueckoe ((opMyibHOE) 3ahaHue (YHKIMM OTIMYACTCd KOMIAKTHOCTBIO, JIETKO
3alIOMHUHAETCS U COJIEPIKUT B ce0e MOTHYI0 HH(POPMAIIMIO O 3aBUCUMOCTH. DTOT CMOCO0 ynoOeH
JUIs TIPOBEJCHMs JJIS TMPOBEACHUS TEOPETHMUYECKHX BBIKIAIOK, MPUMEHEHHS KIaCCHUYECKUX
METO/IOB aHajun3a (YHKIWUU W 3alUCH pe3yabTaTtoB. M3 ¢opmyrn He Bcerga JeTKo YCMOTPETh
cBOMcTBa (YHKIMH, IPEACTaBUTH €€ nmoseneHue. C 3Toi 1enblo PyHKIUI0 UCCIAEYIOT U CTPOST
rpaduxk.

Tpu cmocoba 3amanuss GyHKIMM — TaONWYHBIN, TpapHUuUecKUil W aHATUTHYECKUH —
MIPUMEHSAIOTCS YK€ MHorue aecsatunetus. [Ipumenss OBM, mbl crankuBaemcs emé ¢ OJHUM
croco0oM 3agaHus (PYHKIUM — C TOMOIIbIO HPOTrPaMMBbl, T.e. MOJAPOOHON HMHCTPYKIHMEW, B
KOTOPOH yKa3aHa MOCJIEIOBATEIbHOCTh apU(METHUECKUX M JIOTUYECKHX NEHCTBHH, KOTOPHIE
HA/I0 COBEPIIMTh HAJ| 3HAYCHHWEM HE3aBUCUMOHN IEepPEeMEHHOW, YTOOBI MOJYyYUTh TOYHOE HIIU
npubimkEHHOEe 3HaueHHe (QyHKUMU. Takas mporpamMma, 3alMcaHHas Ha COOTBETCTBYIOIIEM
AITOPUTMUYECKOM s3bIKe, BBOAUTCS B DBM, uem u 3ama€rcst paccmarpuBaeMasi (yHKITHS.



[TporpaMMBbl aJisi BBIYHCIICHUST HanOoliee pacpocTpaHEHHBIX (YHKIMI MOCTOSHHO XPaHSITCS B
«10ATOBpEeMEHHON» maMsaTi DBM, B cOCTaBIATh 3TH MTPOTrpaMMBbl 3aHOBO HE TpeOyeTCs.

Pemenne pa3nyHBIX BOMPOCOB, CBSI3aHHBIX ¢ (PYHKIHEH, TPEOYET MEPEexXoI0B K Pa3IMuHbIM
criocobaM e€ mpencTaBiieHUs: «radnuna-rpaduk-hopmynay, «hopmyia — TadauIa-rpaduK».
[Tepexox oT 0AHOTO cTIOCO0A K IpyroMy TpeOyeTCsl IPH MCCIEJOBAHNU aHATUTUYCCKH 3aJaHHOM
(GYHKIMY WK BCE 3aBUCUT OT CYTH PEIIaEMBIX BOIIPOCOB.

3amanue: PemmTh KpoCCBOP/ M pa3rajiaTh CIOBO B eHTpe. (prioxeHue Nel)

1.
2.
3.

N o obs

OnHo u3 3ananuil pyHKImU. (rpaduk)

Ha3zpanue He3aBUCMMOM NTEPEMEHHOIA. (aprymeHT)

Hemeukwuit maremaTuk, xuBmuii B 17 Beke. BrepBble BBEN TepMUH «DYHKIH».
(JIetiOHmIr)

DpaHIy3CKU MATEMATHK CO3/JaTellb CUCTEeMbI KoopauHat. (Jekapr)

Onno w3 3amanuid pyHkuu. (Tadiuma)

['padux pyHkmm y= K (runepbo:a)
X
rpaduk pynkuuu y=Kkx. (mpsimas)

--- Jlomamnee 3aganue: 3)oknanel yqamumcs: JInHeitHast QpyHKIUS, cTeeHHbIE (QyHKIMH
(kBagpaTu4Has U Kyouueckas), o0OpaTHas IponopLUOHAIbHOCTb, MO/YJIb U3 X, KOPEHb U3 X.

--- UTor ypoka.




3AHATHE 3
Tema: Uro nonnmars noa ¢popmynoi 3aparomeil pyHkuuo?

[{enb ypoka: IToBTOpUTH NOHSTHE U CIOCOOBI 331aHust QYHKIUH. YMETh BHIYUCIATH 3HAYECHHE
¢yHKIMH 110 GopMyJie WIIM HaXOJUTh 3HAaU€HUE apryMEHTa 10 3HAYEHHUIO (QYHKIIHH.
[Iman ypoka:

1. OpraHu3anvOHHBI MOMEHT.
2. Teopernveckuii MaTepua.
3. Pabora ¢ popmynamu.
4. JlomaiiHee 3a/laHHeE.
5. Hror ypoka.

Xox ypoka:

--- Opramn3anroHHbI MOMEHT. Llens ypoka.

--- Camplii IpocTOi crioco0 3amanus GyHKIUU ¢ moMoIisio Gopmyinel. B dopmyny BXomaar ase
nepeMeHHble He3aBUCHMasi nepeMeHHast (X) u 3aBucumas nepemensas (Y). Ilpu stom obnacts
ornpeneneHus: GyHKIIMH MOXeET ObITh JOMOJHUTEIBHO 33aJaHa: HalpuMep, MOXKeT ObITh CKa3aHo,
yro (yHKIMA Y=2X+5 paccmarpuBaercs npu 1< x <3. Ecnu Takoro yka3zaHus HET, TO 00JacTh
onpeneneHus QyHKINH, 3aJaHHON (HOPMYIION, CYUTAIOT MHOXKECTBO 3HAUYECHUN apryMEHTa, MPH
KOTOPBIX BCE€ BBIYMUCICHUS TO (OpMysde MOTYyT OBITh BBIIOJHEHbI M JAIOT OJIHO3HAYHO
OnpeaenEHHbIA OTBET.

Ho otkyna mnosBistorcs camu ¢Gopmyibl? HekoTopble M3 HHMX BBIBOAATCS C TOMOIIBIO
TEOMETPUYECKUX WIH (U3NYIECKUX pacCyKAeHHH. Tak, B T€OMETPHH BBIBOAUTCS (GOpMyIa
S=IIr%, 3amaromas mwiomags S kpyra Kak (yHKIHIO ero pagmyca . B (u3mke BBIBOIZHTCS



at o o
(I)OpMy.]IaZ S:? , 3ajaromas MmyTh S, NMPOMACHHBIM TEJIOM IPHA ABHMXKCHHU C ITOCTOSHHBIM

YCKOPECHUEM a, HAYHWHAaA U3 IMOJTOXCHHUS IIOKOs, KaK q)YHKI_II/IH BpPEMCHHU t IBMIKEHUS.

--- .Pabora ¢ popmynamu.
1. Haiitu 3Hauenue ¢pynkuun Y=-0,2X - 4,8 npu 3HaueHun aprymenrta paBHoro — 25; -12;
5

45: 60; g ; - 1,5. Ilpu kakoM 3HaUYCHUM apryMeHTa, 3HadYeHue PpyHkiuu pasHo 0; - 5; 3,4.

2. @Oyskus 3amaHa GopMmysIon a) y=3x2 + 5X -2, 6) y= - x? - 4x + 5. Haiitu 3HaueHue
byHkumu, npu 3HaYeHUH aprymeHTa pasHoro 0; - 3; 4. HaiiTu 3HaueHne aprymMmeHTa, eciiu
3HadyeHue PpyHkiuu pasHo 0; - 2.

3. Boruucnuts s pynkmum f(X)= - ax% f(-2), 1(0,3), f(-%), f(a), f(-3a), f(5a), f(x)+3,

f(a+2), f(x+6), f(x+2)-1, f(x-8)+5.
4. 3amana pyskuus a) f(X)= 1,5x% Haitru: f(- X), f(3x), f(-2x), f(2x+4), f(3x-1), f(x+2) — 5.

6) f(x)= =% Haiimn: f(x%), f(l), lf(x), 2(x), L , F(%).
X x4 f(x)

5. Ne 5.11(1B) 3anumuTe ypaBHEHHE HpSIMOH, mpoxojsuiel uyepe3 Touku A(- 12; -7) u

B(15; 2). HaiiTu TOouku nepecedyeHus 3ToN NpsiMON ¢ OCIMU KOOpJUHAT.

Pemienue: ypaBHeHHE NpsMOii uMeeT Bua y=ax + b, HeoOxoaumMo HalTH KOI(PPUIHEHTHI & 1

b. Tak kak mnpsMas NPOXOAUT uepe3 TOYKU A M B, 3HAYUT MBI MOXKEM MOJCTABUThH

KOOP/MHATHI 3THX TOYEK B ypaBHEHHUE MPAMOi y=ax+h.

A(-12;-7) -12a+b=-7 PemmM cucremy criocoOOM CIIOKEHUS
B(15; 2) 15a+b =2
—12a+6=-7 1) 12a-6=7
1504622 YMHOXXUM TIepBO€ ypaBHeHHE Ha (-1), momydnm 15046 =2
27a =9 1 1
a== 15- =+B=2; 5+B=2; B=-3
15a+6=2 3 3

1
YpaBHeHue umeer BUa Y= 5 x—3
Haiiném Touku repecedyeHus ¢ OCIMHU KOOpIUHAT.

1) Eciiu rpadmk mepecekaet och X, T0 y=0 3HAYUT %x -3 =0; % x=3; x=9. Touka (9;0)

2) Ecnu rpa¢uk nepecekaer och y, To X = 0 3HaUUT y = % -0-3; y=-3. touka (0;-3)

OTBeT: ypaBHEHUE MIPSIMON Y= % X — 3, Touku nepeceueHust ¢ ocsimu koopauHar (9; 0) (0; -3)

--- Jlomarninee 3agaHue.
1) TBopueckoe 3ananue: 3aaath Gopmyinoir Gpyakuuo u Beruncauth g veé f(-5), £(0,6),
f (-4a), f(a+8), f(x)-7.

2)C3. 5.11 (28),5.12,5.14
--- UTor ypoka.



3AHSATHE 4
TEMA: JaemenTapHble yHKUMU U UX TPAPUKH.

[lenp ypoka: IMoBroputs GyHKIMK U3ydeHHBIE B airebpe 7-9 kiaccax. YMeTh CTPOUTH
3lIeMeHTapHble QYHKIMH. 3HATh OJIOK — CXeMY «(QYHKLIHUN.
[Iman ypoka:
1. Opranu3aniOHHBIA MOMEHT.
2. Teoperuueckuil MmaTepua.
3. IlpakTmueckoe 3amgaHue.
4. JlomariHee 3a/IaHHE.
5. HUror ypoxka.
Xon ypoka:
--- Opranu3zanuoHHbI MOMeHT. Tema ypoka. Llens ypoxa.

--- Teopernuecknii marepuan. [loBTopeHre NIKOIBHOIO Kypca MaTeMAaTHKHU. 3aCIyIIATh
JIOKJIA/IbI O 3JIeMEHTapHBIX QYHKIUAX. COCTaBUTH OJIOK CXeMY 0 TEOPETHUYECKOMY MaTepHaiy:
OyHKIMK. DneMeHTapHble QyHKUMU. (mpuioxeHue Ne 2)

--- [IpakTuueckoe 3aJaHHe.
1
1. Tloctpouts rpaduk GyHKIUHU Y= - > X + 3. Kakue 3HaueHust npuHUMaeT QyHKIUS, €CIu
0=<x<8?

1 o
Pemenue: y= - > X+ 3 -rpaduk mpsmasi, 4TOOBI IOCTPOUTH MPSAMYIO, HAIEM /IBE TOUKH.

X 0 2 AY
y |3 |2 Y npu x=0 y=-% -0+3=3
npu X=8 y=-'5 -8+3=-1
2
-1<y<3
1
X




v

2. Tloctpouts rpadux pynkmuu y=0,4X — 1. [Ipn kakux 3HaYEHUAX aprymeHTa (QyHKIUSI
MPUHUMACT OTPHUIATEILHBIC 3HAYCHUS?
Pemenue: y=0,4X — 1 — rpaduk npsimasi, 4TOObI TOCTPOUTH NPSIMYIO HANAEM JIBE TOUKH.

X |0 5

y | -1 1

Y 4

>

(GyHKIUA T. €. Y- OTpHLIA-
TEIbHBIC 3HAYCHHS
y<0, Haiigém HyIb (QYHKIHH

0,4x — 1<0

X 0,4x< 1
> x<1:0,4

1

0
//]: 1 2 3 4 5 X<2,5
-0< X< 2,5

OTBeT: -00<x<2,5.

3—x
2

3. Toctpouts rpadux ¢yHKIMH Y = . Ilpy kakux 3HAYEHHAX X BBIIOIHIETCS

HepaBeHcTBO 0<y<1,5?

3—x o .
Pemrenue: y= 5 -rpaduK mpsiMasi, 4TOObI TOCTPOUTH FpadK HANIEM TBE TOUKH.

X
[EN
w




%) 0<(3-x):2<1,5 /-2

3 0<3-x<3
0-3<-x<3-3
2 3<-x<0 /-(-1)
™~ 3>x>0
1 0<x<3

0 T 2 32X

OtBeT: 0<x<3.

--- lomamnee 3aganue: 1) [loctpouts rpaguky 21eMEeHTapHBIX (DYHKITHIA:

V=-3x+6; y=9x; y=-8; x=5; y=x2; y=x3; y= \/;,y= g; y=——.
X X

2) C.34.1, 4.3 (2 BapuanT)

3) Belyuutsb 010K cxemy.

--- tor ypoka.

BJIOK - CXEMA

Onpenenenue: Eciu kayxcoomy inemenmy Xx u3z muodxcecmea X ROCMasien e
coomeemcmeue, N0 ONPeOeNEHHOMY 3AKOHY, eOUHCHIBEHHDII INEMEHm Y U3 MHodcecmea Y,

mo 2060pam, Umo 3a0ana dl[l—lkyu}l y= f (X)

X- He3aBHCHMasi epeMeHHasi MU ApryMeHT
Y — 3aBHCHMAasi lepeMeHHasi WM 3HaYeHue PYHKINHU

CnocoObl 3a1aHNusI: dopmy.aoii, rpadpuKkom, TA0MIENH U T. 1.

DJIeMeHTaApHbIe PYHKIINA

y=KkX + b unenunas ¢pynkuus, rpapmux - npamas

y=KX mnpsimas
NMPONOPUHOHAIBHOCTD

I'paduk — npsimast npoxoasas
yepe3 Touky (0;0)

y=b m X=a PpyHkoumn
Ha3bIBaeMble KOHCTAHTOM

(h a2 —amucaa)

X=a




v

y:K , k#0, X#0 — 0Opamuasa nponopuuoOHaILHOCHLb
X

k>0

I'pa¢uxom 00paTHOIl MPONOPIHOHATBLHOCTH ABJIAETCHA rumepooJia.

v

k<0

I'mnep6oJ1a cCOCTOUT U3 IBYX BeTBEIl.

y=x" npu n>1 cmenennan pynkyus

(mpu N=1 mosxyuaeM QPyHKIIHIO Y=X
HA3bIBAEMYIO TOK1€CTBEHHOM)
rpadux — napaoona

v

v



IIpu N — uétHOM y:XZ, y:X4, [Ipu N — HEYETHOM y:X3,
y:XG, BETBH MapadoIIbl y:x5, y:x7, BETBH MapaloIIbl
pacroJioxkeHsl B 1 1 2 yeTBepTsX. pacroJioxkeHsl B 1 u 3
yt YEeTBEPTSX.
y A
> 0
0 X
®yakuus y=+/x DOyukmus y=|X|
XZO‘;‘ y=0 X € (-00;+00); y=0
y 2
2
1
1 >
> 2 -10 2 X
0 1 4 X

3anaTue 5

TEMA: DiieMeHTapHbIe (DYHKIUU U UX TPaQuKH.

KBaaparuunas pyHkumus.

Llens ypoka:



Oo6pasoBarenbHas: [loBropuTh nousTue «OYHKIUAY, TpaQUKH FIeMEHTAPHBIX ()YHKITHIA.
3HaTh onpenencHue «KBagpatuanon GyHKIMNY, TOCTPOSHUE rpaduKa KBaIPATHIHON
byHKIHU. YMETh CTPOUTh rpaduK KBaIpaTHIHON (GYHKIIUH.

BocnurarenpHas: BocnuThiBaTh akKypaTHOCTh, TOYHOCTh B IIOCTPOEHUU TPaPHUKOB.
[ToBBIIIEHHBIN TEMI PAOOTHI.

PasBuBatonias: Pa3BuBarh MbIIIJICHHE, HAXOJYUBOCTh, COOOPA3UTEIBHOCTD, SCTETHUECKHE
CIOCOOHOCTH, HHTEpEC K mpeamery. CaMoCTOsITeIbHOCTh B O0YICHHH.

ILman ypoka:

OpranuzanvoHHbIA MOMEHT.
[ToBTOpEHME OIOK-CXEMBI.
IIpoBepOYHBIi TECT.
TeopeTuyeckuii Marepuall.
IIpakTHueckue 3agaHusl.
Jomainee 3aganus.

Hror ypoka.

NoakowhE

Xonx ypoka.
--- Opranu3zaioHHblii MoMeHT. Tema ypoka. Llens ypoka.
--- [loBTOpEHNE 610K — CXEMBI B BUJIE MOJIETHOIO OIIPOCa.
Bonpocsr: 1.Uto Takoe pynkuusa?
2. Kaxkwe BbI 3HaeTE CIIOCOOBI 3aMaHUS PYHKITHH?
3. Buapl nuHelHbIX QYyHKIUN UX rpaduKH.
4. OOpaTHasi IPONOPLHOHAIBHOCTh €€ rpaduK.
5. Crenennas ¢yHnkuus e€ rpadguk.
6. I'paduxu QyHKIMIT KOPEHDb U3 X, MOIYJb U3 X.
--- [IpoBepounsblit TecT. (mpuioxenue Ne 3)
--- Teopernueckuit marepuain o reme: «Kaapatuunast QyHKUINSY.
N3yuuth 010K — cxemy 1o teme: «KBagaparnunas GyHkuus». (nprioxeHne Ned )
--- [IpakTrueckue 3agaHus.
1. ITocTpoiite rpadux GyHKIUHN Y= - 2x°+ 4x - 3.
Vkaxxute HanOoJblIee 3HaU€HUE 3TON (PYHKIIUH.

2. Tlocrpoiire rpaduk GyHKIAN y=X° — 2X — 3. Kakue 3HaueHns puHAMAET (YHKIWS, eCITH
0<x<4?

y 1 y
3. IocTpoiite rpapux GyHKIUHN y = - 5 x? + 3. Haiiinte KOOPAMHATHI TOYCK IEPECEUCHIS C

OCBIO X.

--- Jlomamnee 3ajanue: 1)Belyuuts 610K — cxemy.
2) C.3 Ne 4.4,4.7,4.8.(2 BapuanT)

--- Utor ypoka.

TECT Ne 1
Ne 1 Kaxayro npsimyro, IOCTPOEHHYIO Ha KOOPIAWHATHOM MJIOCKOCTH, COOTHECUTE C €€

yYpaBHCHHEM.
A)y=x b)x=2 B)yy=2 MNy=-2



y y
y y y
1 2
0 1 x . 1 X
1 g o1 > 0 7
2 -1 T X"
Ne 2 Ha pucynke nzo0paxxensl rpaduku ¢pyHKkiuii Buaa y=kx + b.
Y cTaHOBUTE COOTBETCTBUE MEX Iy rpadrKaMul U 3HaKamu Koddduimentos K u b.
A) k>0, b>0 b) k>0, b<0 B) k<0, b>0
1) 2) 3)
y 4 y 4 Y 4
0 > 0 > 0 x>
Ne 3 JInsa kaxmoit pyHKImm, 3aqanHoi GopMyoH, ykaxure e€ rpaduk.
A)y=-x+1 B) y=x-1 B y=x*-1 F)y:1
X
1) 2) 3) 4)
yA yA yA
1 1 \1\
» » 1 »
o T x* 0 X 0 i\x
Ne 4 Kakas U3 cieayromux npsMbIX OTCYTCTBYET Ha pUCYHKe? y
A) y=2x+3
b) y=2x-3
B) y=-2x+3 2
N y=-2x-3
1

Ne 5 U3 nanHbIX ypaBHEHMI 1oa0epuUTE BTOPOE

YpaBHEHHUE CUCTEMbI Y = — Tak, 4yTOOBI OHA KMeEIIa

X

nBa pemenus. (Mcmons3yiiTe rpadudeckoe nmpeacraBieHne)
A)y=-x B)y=x Byy=x* Dy=x

BJIOK — CXEMA

Keaopamuunaa ¢pyuxi

y= a_x2 + bx + C, rae a,b,C — uncna, ai



I'paduk — napaédona.
Uto0bl mocTpouts napadomny Hajo: 1. Onpeaenuts HanpaBieHUE BETBEH.

Ecaun a>0 —BeTBH BBepx

3.ITepeceuenue c ocamu: OY < x=0, y=c;
0X <y=0, .. ax’+bx +c¢ =0, Xj, X, — HyJIU QYHKIIHH.
4.CocTaBUTh TAOIUIy C KOHTPOJIBHBIMU TOUKAMHU.
5.Ha xoopIMHaTHOM MJIOCKOCTH OTMETUTh BEPIIMHY, TOUKHU U3 TAOJIHUIIBI.
6. COeIMHUTEL TOYKH.

3AHATHE 6

YB= __32 + C.

4a

TEMA: UccienoBanune QyHKIIHA.

D>0 A Y D=0 4,y D<0 AY
+ + + + + + (0,90 + +
, X (0:d) > (Xa:yg) X
0 X1 0 X2 X1=X2 0
Eciau a<() — BeTBM BHM3
D0 4y D=0 4y DO 4y
(Xe;Ys)
+ X1=X2
X1 U X2= X > X 0 B,YB X

2.HaiiTu BepivHy napadoJibl.
BepmuHa napabomsl: (Xg; yg) Xg= ;_a . yg=axp’ + bxg +c wm




[lenb ypoka: IToBroputh CBOMCTBA (YHKIMH BBECTH HOBBIC CBOMCTBA (DYHKIHMH. YMEThH IO
rpaduky onpeaensTs CBOMCTBAa (PYHKIUU.
[Iman ypoka:

1. Opranu3anvOHHBIA MOMEHT.

2. Teoperndeckuii MaTepua.

3. IIpakTtuueckoe 3aaanue.

4. JlomamiHee 3aJaHueE.

5. Hror ypoxa.
Xox ypoka:
--- Opranu3aMoHHbIN MOMEHT. TeMa ypoka. [lenb ypoka.
--- TeopeTnueckuit MaTepuall.
['oBopst o mocrpoeHun rpaduka (yHKOMH, OyleM HUMETb B BHIYy JHIIb €ro 3CKHU3HOE
n300paxkeHue, oTpaxaroliee xapakTepHble 0COOEHHOCTH (DyHKIIMU, TIepeatolee e€ Xo1 Ha Beel
00J1aCTH OTpeICICHUSI.
MoXHO HE pa3MbIIUISASA, BBIUMCINTH MHOTO 3HAa4eHW (YHKIMH U MOCTPOUTH €€ Tpaduk,
COCIMHSS TOJyUYCHHbIE TOYKM TJIaBHOM KpuBoil. Ceiuac ¢ Takoil 3ajauyeil JIETKO CIPABIISICTCS
OBM.
Hama nens — HayuuTcs mnepenaBaTh rpaguueckue KadecTBa (YHKUUH, WHBIMU CJIOBaMH,
pPHUCOBATh HE CTOJIBKO rpaUKU-KOMHH, CKOJIBKO rpadUKu MOPTPETHI.
N3yuas cBoiicTBa, Mbl Oy/ieM /1aBaTh MOJHYIO XapaKTEPUCTUKY (PYHKIMH IO TaHHOMY IpaduKy.
MpI cMOXKeEM TIEPEYUCIIUTh BCe €€ OCHOBHBIE OCOOCHHOCTH, a OBITh MOXKET, U YKaxeM (hopMyIly,
3aar0IIyI0 (PYHKIHUIO C TAKUM I CXOTHBIM 110 (POPMYJIIe TPaPHKOM.

v

Tak, Hampumep, MaTeMaTHK, B3IVISHYB Ha PUCYHOK, cka3ai Obl mpuMepHo cienyromiee: «llepen
HamMu Tpaduk HekoTropod ¢yHkuuu. OHa BCIOQY OIpelneieHa M HenpepbiBHA. Bcrony
MOJIOKUTENIbHA, MOCKOJIBKY IpaUK pacronoxkeH Boilie ocu adciucc. YETHasl, Tak Kak rpaduk
CUMMETPUYEH OTHOCHUTEIBHO OCH OpAMHAT. Bo3pacraer Ha NOpPOMEXYTKE OT MHUHYC
OECKOHEYHOCTH JI0 HYJsl U yObIBaeT Ha MPOMEXKYTKE OT HYJIS J0 TUIIOC OecKkoHeuHOoCTH. meer
€IMHCTBEHHBIN SKCTPEMYM — MAKCUMYM TIpH X = 0.

Ocp abcuucc sABAsSETCS aCUMITOTOM, MOCKOJBKY TpaduK HEOTPaHMYEHHO K Hell mpulimxaercs
OpU HKCE, CTPEeMAIIEMCS K IUTFOC OECKOHEYHOCTH M TPH HKCE CTpPEeMsIIeMcs K MHUHYC
OECKOHEYHOCTH; 3HAUUT, (PYHKITUSI CTPEMUTCS K HYJIO TIPU CTPEMIICHUH apTyMEHTa K TUTFOC HUTHA
MHUHYC O€CKOHEYHOCTH.»

UtoOBbl MpaBWIBHO OTpaXkaTh Ha TpaUKe W CUUTHIBATH 1O HEMY XapaKTEpHBIE CBOMCTBA,
0COOCHHOCTH (YHKITUH, CIEAYET XOPOIIO MOHMMATh KaK CaMU CBOMCTBA, TaK U CIOCOOBI UX
rpauIeCcKOTO BHIPAKECHHS.

HccnenoBaTh PYHKIIMIO 3TO 3HAYUT HANUTH BCE CBOMCTBA JAHHOUN (DYHKIIHH.

CBOWCTBA _®YHKIIUU




1. D(y) - obnacts onpenenenus ¢pyuakiun win O./1.3. (3T0 MHOKECTBO apryMEHTOB X, MU
KOTOPBIX (PYHKITUS CYIIECTBYET).
Ecnu ynkuums 3agana GopMyaoi TO 3TO MHOKECTBO apryMEHTOB IIPU KOTOPBIX BBIPAKECHHE
UMEET CMBICIL.
2. E(y) — obnactb 3HayeHuit QyHKINY (TE 3HAUCHHS, KOTOPBIE MOXKET IPUHUMATD (DYHKITHSI)
3. Touku nepeceyeHHst ¢ OCSIMHU KOOPIUHAT.
C oceto OX <y =0 (mynau pyHKIHK) T. €. pemuTh ypaBaenue f(X) =0
Cocbto OV < x =0 T1.¢. HaiiTu Touky (0;Y)
4. MoHOTOHHOCTH (PYHKIIMH. (BO3pacTaHue, yObIBaHHE, TTOCTOSTHCTBO)
dyuknus Yy = f(X) Ha3bIBaeTcs go3pacmarouienl, ecan 00JbIIeMY 3HAYEHUIO
APryMmMeHTa CoOOTBETCTBYET 00JIblIIEE 3HAYEHHE q)yHK]_lI/II/I.

X1< X2 & f(x1) <f(x2)

y A
f(x2) =f(x)

T(X1) X

/6 X1 Xo

®dyukmust Y = f(X) Ha3bIiBaercsi yoblearouieni, ecau 00JbIIEMY 3HAYEHHIO
apryMeHTa COOTBETCTBYET MeHbIIIee 3HAYEHNEe (PYHKIHM.
X1 <X & f(x1) > f(x2)

B
>

y T(xy)
\ (x.)
X1 X210 ;

5. OrpanuyeHHas WK HeorpaHUueHHas QyHKIUS (OrpaHUYEHNUE MOTYT OBITh ClIeBa WU
CIpaBa, CBEpPXY WM CHU3Y).

6. HenpepbIBHOCTh (PYHKIIMH (HENPEPBIBHASI UITU pa3phIBHAS).

7. BIyKJIOCTH (DYHKIIHH.

8. Touku sKCTpeMyMa (MaKCUMATBHOE (Ymax)  MUHUMAIBHOE (Ymin)3HaUCHHE (QYHKIIHH,
TOYKHU TIeperuoda).

9. 3Haku MOCTOSHCTBA (TIOJIOKUTEIbHOE U OTpHUIIaTeNIbHOE 3HaueHue pynkuuu y>0, y<0).
10. YéTHOCTH MM HEYETHOCTD (PYHKIIUU.

['paduk y€THON QYHKIIMM CUMMETPUYEH OTHOCUTENBHO ocu OY.

['padux HEUETHOM QYHKIIMM CUMMETPUYEH OTHOCUTEIBHO Havyajia KOOpAHHAT.



IIpumepsl: y = X2 — yérTHas byHKuns y= x® — HeuGTHas
byHKIIUS

Y A Y A
0 X
0 X >
--- [IpakTrueckue 3agaHus.
Uccnenyiite ¢pyHKIuio 1o rpaduky. (MMCbMEHHO)
A A
y y
0 X v g
Ya
0 X

Kparkuii nepeyeHs TePMUHOB M UX rpaguuyecKoe TOJIKOBaHUeE.
Henpepuvlénocms — Hepa3pbIBHOCTH KPUBOM, M300pakaroluii rpad vk,

BO3MOYKHOCTh €€ HauepTaHusi 0e3 OTphIBa KapaHjalia OT Oymaru.

I'naokocme — 1aBHOCTH KPUBOM; rpadyik MOBOpPAUMBAET MOCTENIEHHO, HE UMEET
V3JIOMOB U 3a0CTPEHUM.

Bo3pacmanue — oM TOUKH, IBHXKYIIEICS IO rpauKy cieBa Hampaso.

Youvieanue — criyck Touku, IBHKYIIEICS 10 rpaduKy cieBa HAIPaBo.

Ilocmoancmeo ¢pynkyuu — napaieabHOCTh rpaduka ocu adbcIucc.

3naxonocmoancmeo pynkyuu — pacronoxeHue rpaduka Bolie (HUXE) OcU
a0Ocrucc.

Buvinyxknocmu eésepx (6nu3) — modas ayra rpaduka JSKHUT BhIIIE (HIKE)
CTSATHBAIOIIEH €€ XOP/Ibl; KacaTellbHasl PU JBMKEHUU TOUKH KacaHUs Mo rpaduKy
CJIeBa HaMpaBoO MOBOPAYMBAETCS IO YaCOBOU CTpeJiKe (IPOTUB HEE).



Yémnocmo hynkyuu — CAMMETPUIHOCTD Ipa)ika OTHOCHUTEIILHO OCH OpMHAT.
(aHamuTHYeCKH BhIpaxkaeTcs ToxaectBoM f(X) = f(-x)).

Heuémnocmo pynkyuu — CAMMETPUYHOCTD Ipaduka OTHOCUTEIHLHO Havasa
KOOpJIMHAT.(AaHATUTUYECKH BBIPAXKAETCS TOKJIECTBOM ).

Ilepuoouunocms pynkyuu — rpadvk MOKHO pa30OUTh HA OJMHAKOBLIE MO (hopme
Y4aCTKH, MOJy4yaeMbl€ OJIUH U3 IPYTrOTro CABUTOM BJIOJb OCH a0CIUCC.

Ozpanuuennocms ceepxy (chu3y) — pacronoKeHHOCTh Tpaduka BCIOTY HIKE
(BBIIIIE) HEKOTOPOU MPSAMOM, MapaIeTbHON ocH abcIucc.

Acumnmoma — npsiMasi, K KOTOPOl HEOTPAaHUYECHHO MPUOIINKACTCS TOUKA,
JIBUKYIIas MO TpaduKy, HEOrPaHUUYCHHO YJAISISICh OT Hayaiaa KOOpIUHAT.

Bepmuxanvnaa acumnmoma — ipsimasi X=c, TJie ¢ — TOUka «0ECKOHEYHOTO
pa3pbiBa» rpaduka, mIpy CTPEMJICHHH apTyMEeHTa K KOTOPOil clieBa WK CIIpaBa
3HaYeHHe (PYHKIIMU HEOTPAaHUUEHHO BO3PACTAET MO a0COIOTHOMN BenYUHE(IIPH
3TOM rpaduK yXOJUT HEOTPAHUYEHHO BBEPX WJIM HEOTPAHUUYEHHO BHU3).

T'opuzonmansvhasa acumnmoma — npsiMast y=a, K KOTOpO HEOTPaHUUEHHO
npuOIKaeTCs TpaduK MpH X — +oo (TIpaBasi aCUMIITOTA) MIIH X — —oo (JIeBast
ACHMIITOTA).

Haxnounnas acumnmoma — npsimas y=Kx+b, k kotopoii rpapuk
HEOTPAHUYEHHO MPUOIIMKACTCA MPU X —> +oo (TpaBasi aCUMITOTA) TIPH
X —> —oo(JIeBask aCUMIITOTA).

XapakrepHble TOYKU IPauKoB

Hynu (kopnu) ¢pynkyuu — 104k, B KOTopoi rpaduk gocruraet ocu OX.
Ananutudecku — pemenue ypaHenus f(X) = 0.

Touka makcumyma — abciyicca «BEpIIMHBI Tpadukay, TOUKa, B KOTOPOU
(byHKIUS oTpenesieHa U B KOTOPOM Bo3pacTaHue (PyHKIIUU CMEHSIETCS Ha
yObIBaHHE.

Touka munumyma — abcycca «JIHa BIIAIMHBD) HA TpaduKe, TOUKa, B KOTOPOM
GyHKIMS ornpenenieHa U e€ yObIBaHHE CMEHSETCSl Ha BO3pacTaHUe.

Touka 3xcmpemyma — TOUKAa MAaKCUMyMa WM TOYKAa MUHUMYMa.

Touka nepecuba — Touka rpaduka, Ipu NEPexoie Yepe3 KOTOPYI0 MEHSIETCS
HaIpaBJICHUE €0 BBITYKIOCTH.

Touka uznoma — Touka rpaduka, B KOTOPOU pe3K0, CKAUKOM MEHSETCS
HampaBlIeHUE JIBIDKEHUS TI0 TpaduKy.

Touka pa3psiéa — Touka Ha OCcU abCUKCC, TIPU TIPOXOKACHUN HAJT UITH MO
KOTOpPOIi TpauK TEPIUT pa3phiB, I €ro MPOAOKEHU HE00X0JMMO OTOPBATh
KapaHpai ot Oymarn. Takxke K TOYKaM pa3pbiBa OTHOCITCS KOHIIBI 00JacTH
ornpeaeneHus GyHKIMH, B KOTOPHIX OHA HE OIpeIeicHa.

--- Jlomarinee 3aianue: 1) Beryunts cBoiicTBa QyHKIUH.

2) TBopueckoe 3ananue. Hapucosars 1Be GyHKIMH, OUCATh CBOMCTBA
TUX QYHKIUH.

--- UTor ypoka.



3AHSTUE 7
TEMA: UcciaenoBanue QyHKIIHI.

[lenp ypoka:1) 3uars cBoiicTBa GyHKIUH.

2) YMeThb onpeaenaTh CBOMCTBA GYyHKIIUM 110 TpadUKy U HEKOTOPBIE CBOKMCTBA, MO (GopmyJie.
3)®opmMupoBaHue YMEHUN CTPOUTH rpauK KBaIPaTUIHON (PYHKIINH U HCCIEI0BATH €€.
4)Pa3BuTHE aHATUTUYECKOTO MBILUICHUS, SCTETUYECKOTO BKYyCAa.

ILman ypoka:
1. Opranu3armoHHBI MOMEHT.
2. TloBTopenue. (ycTHOE)
3. Ilpaktuueckoe 3aiaHue.
4, ]JlomamHee 3aaHue.
5. Uror ypoka.
Xon ypoka:
--- Opranu3anuoHHbIi MOMeHT. TeMa ypoka. Llens ypoxka.
--- [ToBTOpEHME.
HccnenoBarh QyHKIHH.
YcTHBIE 3a0aHMUs.
1) Ha nocke rpaduku (cxeMaTu4HO):

A A A

v
v

y = fi(x) y = fa(x) y =f3(x)

v

\

y =fu(x) y =f5(x) y =fs(x)

VYyammecs onpeaensitoT BUI K10 u3 GyHakmuii. OnpenensoT CBONCTBA.
2) HaiiTi o0nacTpb onpenencHus: pyHKIHH.

3 X+3
y=2x-3 y== y=-—72>  y=k y=x
X 5
6 7
= 3x? +5x — 4 =J/x-3 =% y=__ T
y y YTxZa YT ma(x+2)



--- [IpakTrueckue ynpaxHeHUs.

1) Haiitu o6sacts onpenenenus GyHKUui: y = 8 Cy= 1
P YHICHIH: x(2x—4)(8+4x)’ x—1

1
= JX=3++/X;y= x——x V3—-2X— e
3y i V3x+11x— 4
2) Haiitu nepecedeHue rpaduka ¢ OCSMH KOOpAUHAT: Y =6 —2X;y=2x°+ 11x — 6;
y = (x. +6)(x. - 12); y=x*— 36.
3) Haiitu monoxutensHblie, OTPUIATEIbHBIC 3HAYCHUS (PYHKIIMHA U HYTH (QYHKIIHH.
Y =5x+3; y=-6x-24.
4) Ha yncyHKe n300paxén rpaduk GyHKIMN Y 4
y=x" —x"—4x +4.
Haiinure koopaunarel Touek A, Bu C.

Pemenue: 1) Haiinem nepecedenue ¢ oceto OV,

Touka B=>x=0, y = 0°-0%-4-0+4=4.

Touka nepeceuenus ¢ ocsto OY : B(0;4)

2) Haiiném nepeceuenue ¢ ocbto OX, Toukn Au C<y =0
xz—X2—4x+4=0 X
x“(x-1)-4(x-1)=0
(x-1)(x>-4)=0 A0 ¢
X-1DX-2)(x+2)=0 ©x1=1,X2=2,X3=- 2.

Touku nepecedenus ¢ ocbto OX: (- 1;0),(- 2; ) (2;0) cormacuo pucynky A(-2;0), C(2;0)

Otsert: B(0;4), A(- 2;0), C(2;0).

5) Ha pucynke nzo0paxén rpadpuk GyHkiuu Yy = - ox* +10x° — 1.

v

Haiinute koopaunats! Touek A, B u C.
Pewenue: 1) Haitnem Touky nepeceuenus ¢ oceto OY Yy 4
=x=0, y=-9-0*+10-0°-1=-1.

Touka nepecedenus ¢ ocbio OY: B(0; - 1)

2) Haiiném TOLIKI/I nepecequI/Iﬂ ¢ ocbto OX (uX 4eThIpe)
= y=0, -9x* +10 x° -1 =0

Y

BBeném MIOACTAHOBKY x? =1, TOr;1a ypaBHEHHE PUMET A 0 C X
Bun - -9t +10t-1=0
D= 100 - 4:(-9):(-1)=64>0 (ypaBHEHHE HMEET B
JIBa KOPHS )

Jo4=8: tl:—10+8:—_2:1

2(9) -18 9

_-10-8 -18
t2 —_— ==
2(-9) -18

nnt—£<:>x2—l<:>x-1'x--l
Py 9T Ty
npnt=1<:>x2=l©x1=1;xz=-l.

[To pucynky rpaduk nepecekaer ock OX B ueThipéx Toukax (- 1;0), ( O) (1;0), ( ; 0)
[To pucynky Touka A(-1;0), Touka C(% ; 0)

Otsert: A(-1;0), B(0; - 1), C(% ; 0).




1

--- lomamnee 3ananue. 1) Haititu o6nacts onpenenenust pyHKIuiA: y = = ;
x —

1 1
x+x-12° Y J2x—x—-6
2) HaiiTi TOYKH Nepecedenns ¢ OCSMH KOOPAMHAT QyHKIHIA: Y = X? + 5X — 24;
y = (2x - 4)(6+ 3Xx).
3) C.3. Ne 5.20, 5.21(2 Bapuanr)
--- Utor ypoka.




3AHATHE 8
TEMA: CamocrosiTesibHas padoTa.

Llenp ypoka: IIpoBepuTh 3HAHKS yUAIMXCS [OCIIE U3YYEHHS TEM: DIIEMEHTApHBIC (QYHKIINH,
CBOMCTBa (DYHKITHH.
[Iman ypoka:
1. Opranu3anvOHHBIA MOMEHT.
2. Tect mo Teopun.
3. CamocrosiTenbHas padoTa.
4. Hror ypoka.
Xon ypoka:

--- OpranuzanuoHHbiii MoMeHT. Tema ypoxka. L{ens ypoxa.

--- TecT no Teopuu.

-- CamocrosiTenpHast padoTa.

Nel (C.3 Ne4.2)IToctpouTh rpaduk GyHKIUU U KCCIICAOBATH €€.
Ne2 (C.3 Ne 4.9) UccnenoBath pyHKLHUIO.

--- Tor ypoka.



TECT

Tema: «JjeMeHTaApHBbIE (PYHKIMI)

1 BAPUAHT

Bonpocsl

OTBeTHI

1. Kak Ha3pIBaeTCs 3aBUCHMOCTH OJTHOW MEPEMEHHOM
(x), ot apyroii (y), Ipu KOTOPOH KaXKIOMY 3HAUYEHUIO X
COOTBETCTBYET €IMHCTBEHHOE Y ?

2. Kak Ha3pIBaeTcs mepeMenHas X?

3. Yro obpaszyer MHOXKECTBO 3HAYCHHUI HE3aBHCHMOMU
EPEMEHHOI?

4. Kax Ha3pIBaeTcst QyHKIUS KOTOpast 3a1aETcs
dopmynoit y=kx + b, rne K u b-uucna, X- nepemennas?
Uro siBrisiercst rpadiKoM 3TON QYHKIIUH?
(cxemarndecku u300pa3uth npu K>0 u k<0)

5. 3agaTth Gpopmynoit 06paTHYIO
MPOMOPIIMOHAIBHOCTD. (M300Pa3UTh CXEMATHYECKU TTPH

k>0)

6. Kak Ha3wiBaeTcst QyHKIMS KOTOpast 3a1aTcs
dopmyinoii y = X"? (cxeMaTHuecKH M300pa3UTh eciu N-
HEYETHOE YHUCIIO)

7. HazoBute QyHKIMIO KOTOpas 3aaaércst popmynoit y
= ax? +bx +c, rae a,b,c — uncna a X — nepeMeHHas?
Uro siBrisieTcst rpadukom?

8. UTo MOKHO OTIpENeNUTh MO YUCITY C, 3Has (hopmyity
KBaJpaTUIHON QyHKIIMN?

9. OnpenenuTh HampaBlieHUE BETBEH mapadboiIbl U
niepecedenue rpaduka ocu OY, st pyHKIMHA
y = - X2 + 4X +5.

10. Cxemarnveckn n300pa3uTh rpaduk GyHKIUU

y=+/x.




2 BAPUAHT

Bonpocer

OTBCThI

1. . Kak Ha3bIBaeTCsi 3aBUCUMOCTH OJIHOM MEPEMEHHOM
(x), ot apyroii (y), Ipu KOTOPOH KaKIOMY 3HAYCHHIO X
COOTBETCTBYET €IMHCTBEHHOE Y ?

2. Kak Ha3bIBalOT NEPEMEHHYIO y?

3. Yto 0OpazyeT MHOXKECTBO 3aBUCUMOM IIEpEMEHHON?

4. Kak Ha3pIBaeTcst yHKIUS KOTOpas 3a1aéTCst
dopmynoit Y = kX, rae k-uucrno, a X — nepemennas? Uro
sBisieTcs rpadukom 3tor pyHkuuu? M300pa3uth
cxemaruuecku mpu k>0 u k<0/

5. 3agarb GpopMyoi 0OpaTHYIO
MPOMOPIIMOHAIBHOCTD. (M300Pa3UTh CXEMATHYECKU TTPH
k<0.

6. Kak Ha3piBaeTcst hyHKIUS KOTOpas 3aAaércs
dopmyioit y = X"? (cxeMaTHuecku U300pa3uTh eciu N-
YETHOE YMCIIO.

7. HazoBuTe QyHKIHMIO KOTOpas 3a1aETcs GOopMyIIon Y =
ax? +bx +c, rae a,b,c — uncna a X — nepemennas? Yro
sBIsieTcs rpaduKom?

8. UTo MOKHO OTIpENeNUTh MO YUCITY a, 3Has hopmyity
KBaJpaTHIHON QyHKIIMN?

9. Onpenenuth HaMpaBlieHUE BETBEH mapadboiIbl U
nepecedyeHue rpaduka ocu OY, s GyHKIHH
y=2x2—7x + 3.

10. Cxematnuecku n300pa3uth rpaduk GpyHKINN
y =X




CJIOKHBIE ®YHKIIHUMN.
3AHATHE 9
TEMA: Pa3pbiBHbIe U KYCOYHO-3aIaHHbIe (YHKIIUH.
ITocTrpoenue rpagukoB pa3spbIBHBIX PyHKIIMH.

[lenp ypoka: [ars noHsTre pa3pbiBHOM U KyCOUHO-3aJaHHON QYHKIUAMH. 3HATH 9TO
HA3bIBACTCS TOUKOW pa3pbiBa QYHKIUU. YMETh CTPOUTH pa3phIBHbIC U KYCOUHO-3aJaHHbIE
¢ynkuuu. [ToBTOpUTH CBOKCTBA (DYHKITUH.

ILman ypoka:

OpranuzanOHHbIA MOMEHT.
AHali3 caMoCTOATENbHON padOTHI.
TeopeTnyeckuii MmaTepual.
[IpakTrueckue 3agaHus.
JlomaniHee 3a1aHusl.

Hror ypoxka.

Xona ypoka:

--- Opranu3anuoHHbIi MOMeHT. Tema ypoka. Llens ypoxka.

--- AHaJIu3 CaMOCTOSITEILHON pabOTHI.

Pabora Hajg ommoOKkamu.

--- Teopernueckuii Mmarepua.

Kak yxe roBopuiaoCh, OJHO W3 OCHOBHBIX Ha3HaYeHMH (QYHKLUMH — OINUCAHHME PpEAIbHBIX
MPOIIECCOB, MPOUCXOMANMX B mpupome. Ho wu3maBHa yu€Hele — ¢uwiocopsl U
€CTECTBOUCIBITATEIM BBIJCIWIM [JBAa IMPOTUBOMNOJOXHBIX THUIA TEYEHUS MPOLECCOB:
MOCTETNICHHOE (HEeTIPEPHIBHOE) U CKAYKOOOpaszHoe.

CoOOTBETCTBEHHO C 3TUM, paCCMaTPUBAIOTCS U J[Ba TUIA U3MEHEHUS BeIUYMH. Tak, MaJeHUU
TeNla Ha 3eMJII0 CHayajla TPOMCXOJHUT HETpPEphIBHOE HapacTaHWE CKOPOCTH IBIDKEHUS, a B
MOMEHT CTOJIKHOBEHHS C TIOBEPXHOCTBbIO 3€MJIM CKOPOCTb H3MEHSETCs CKauKooOpasHo,
CTaHOBHUTCS PABHOW HYIIO WJIM MEHSS HalpaBlieHHE (3HaK) MpPU OTCKOKE Teja OT 3eMIIU
(HampuMep, ecliu TeJIo Ms4).

Jpyroil mpuMep — pa3MbIKaHUS IEKTPUUECKON LENH WM K€, Ha000POT, NOJKIIIOUEHHE €€ K
UCTOYHUKY HAIPSDKEHUs], ©3MEHEHHE CHIIbI TOKA B ATOH LIeTH.

Koneuno, Oomee TIIaTeNbHOE PACCMOTPEHHE YKAa3aHHBIX IIPOIECCOB, IO3BOJIIET U B
MOMEHTBI pa3pblBa OOHAPYXKHUTh HEMPEPBIBHOE, HO OYEHb OBICTPO MPOMCXOAIIEe U3MEHEHUE.
OpnHako y4€T nmeraneil SToro u3MEHEeHUs PUBOIUT K HEOTPABAAHHBIM YCIOKHEHHUSM, TaK 4TO
0OBIYHO pazyMHEe MPUMEHSTH Pa3phIBHbIE 3aBUCUMOCTH.

Ho pa3 cymecTByrOT pa3pbhIBHBIE TIPOIIECCHI, TO HEOOXOAUMBI M CPEACTBA JUISI UX OIUCAHMS.
C 5T10i1 1enbio BBOAATCA (YHKINH, UMEIOLINE Pa3phIBbI, CKAYKH.

[Tycte ¢ynkuus y = f(X), npu x<a ompeneneHa ¢opmynoit y = g(X), a mpu X>a apyroi
dopmymnoii y = h(X); npuuém, Oynem cuuTaTh, 4TO Kaxaas U3 QyHKIUA g 1 h ompeaeneHs! npu
BCEX X W pa3pbiBoB He umerotT. Tornaa eciau g(a)#h(a), To ¢ynkuus f umeer mpu X = a ckadok
(pucyHoK). 3HaueHHE X = & MPUHATO HAa3bIBaTh TOYKOM pa3psiBa GpyHKIMH f.

oakrwdE

Y A

y =h(x)

y=9(x)




1
Hanpuwmep, dynkmus y = — onpeaenena u npu X<0, u npu x>0, HO He onpenenena npu X = 0;
x

3HAYUT, TOUKa X = O CITYXHT 17151 3TOH HYyHKIUHM €AMHCTBEHHON TOYKOW pa3phIBa.
Ecnu ke g(X) = h(x), mpuuém f(a) = g(a) = h(a), To byukuus f «xomOuHMpOBaHHAS HYHKIIUM» A
Pa3pbIBOB HE HMEET.
Ecnu 06e Gpynkimu g u h anemenrapusie, To GpyHkims f B OnMcaHHOM BBIIIE CTy4ae Ha3bIBACTCS
KVCOUYHO — )/1eMEeHMAPHOI.

Kycouno-anemenTtapHas GyHKIMS MOXKET OBITH ONpeneneHa u 6oiee ueM IByMs (opMysaMmu,
HarpuMmep:

X2+ 1 npu —oo<x<- 1,

y= X+3 npu—1<x<2,
20
—  npu 2<X <+
X

Orta (1)YHKHI/I$[ He uMeeT ckaukoB. OHAa MOXKET OMpCACIIATHCA OAXKE OCCKOHEUYHBLIM MHOKECTBOM

dbopmyiL.
--- [IpakTrueckoe 3a1aHue.

. x2—-5x+6
1) Tlocrpoiite rpaduk GyHKIMH Y = BT [Ipu Kakux 3HAYCHHAX
-X
aprymMeHTa (yHKIIMS TPUHUMACT TIOJI0XKHUTEIbHbBIC 3HAYCHUS?
x2-4

2) Iloctpoiite rpadpuk ¢yHKIMH Y = U Haiiaute e€ o0sacTh

8—4x

3HAYEeHU.

" x3—-x "
3) Ioctpoiite rpaduk GyHKIUHN Y = ~ 1 Uccnenyiite GpyHKIUIO.
1)Pemienue: O6macTh onpeaeaeHus 3Tor GYHKIMHA BCe 3HAYCHUS KpoMe 2, TaK KaK 3HAMEHATEIh
2-x£0 = x#2.

x2-5x+6 _ (x-3)(x-2) _x-3

YpocTuM BelpakeHHE =-(x-3)=3-x.
P P 2 x T2 o1 I
PasioKHM Ha MHOXKHTETH TPEXUWICH X° — 5X +6=(x-3)(x-2);
X2 — 5% + 6 =0
D = (- 5)%- 4-1-6=1>0 (ypaBHenue umeer x8a kophsi) V1=1
_5+1 6 _95-1 4
XI=—— =—=3, Xp=——=—=2.
2 2 2 2
_ x2-5x+6
OyHKIUA Y = 5 <> 3-x (mpu X#2) TpaduK mpsmMasi ¢ pa3pbIBOM B TOUKE X = 2.
-X
X 1 3 i
y 2 0 N
2
1

[MonoxxuTenbHbIC 3HAUCHHUST (QYHKIMS TIPUHUMAET pH X € (- 00; 2) U (2;3).



2)Pemenue: O6nacth onpeneneHus QyHKIIMM BCe YUCia Kpome X = 2, T.K. 8-4x #0; x #2.

x2-4 (x-2)(x+2) -(2-x)(x+2) —-(x+2)
8—4x  42-x)  42-x) 4

YIpocTuM BbIpakeHUE

4

- rpaduk mpsMas Touka pa3pbiBa X = 2, 4TOOBI IOCTPOUTH MPAMYIO HailiéM JBe

y:

TOYKH

x |0 -2

y |- 0

\ 4

[lpux=2 y= # = _74 =-1. O6nactb 3HaYCHUS PYHKIHHU Y € (— oo;—l)u (—l;+oo)
OtBeT: Y€ (— oo;—l) U (—l;+oo)

3)Pemienne: O6nacth onpeaeneHus GyHKIUH Bce unucia Kpome 1 T.k. 3HameHartenb X — 1 #0,

X #1.Yrpoctum BeipakeHne xox _xw2-1) _ x(x-1) (x+1) = x(x +1) = x* +x;
x-1 x-1 x-1
y= X2+ x— rpaduk napadona Touka pa3pbiBa X = 1 y =2, BETBH HaIllpaBJIeHbI BBEPX.
.11
Bepiuna napabomsr: (- 3 ’_E)
X 0 1 2 -1 -2 -3
y 0 2 6 0 2 6
CaoiicTBa QyHKIUU:
y 7y l.xe (—oo;l)u(l;+oo)
5 2.ye [—%;2ju(2;+oo)
4 3.y =0x=0;-1
1
3 4.yObIBaeT X € (— oo,—Ej, ;BO3pacTaeT
1
2 Xe (—E;lju(lﬁoo)
1 X 5.@yHKIMSA pa3pbIiBHAs, TOUKa pa3pbiBa X =1y =2
> 6.DyHKIMA OrpaHUYEHA CHU3Y.
3 2 -1 o1 2 3 7.BbIITyKI1a CHU3Y.
-1 8 .ipu y>0, x € (— 00;—1) U (0;+0)
[Tpu y<0, x e (—1;0)




1
9.Touka skcTpeMyMa Ymin= - —

2
--- Jlomamnee 3amanue: 1)[IoBTOpuTh rpadmku 3eMEeHTAPHBIX (QYHKIIH.
2) C3Ned.11,4.12, 4.13.(2 Bapuanr)
--- Utor ypoka.



3AHATHE 10
TEMA: ITocTpoeHue pa3pbIBHbIX (PYHKIIMI.

Llens ypoka: IMoBroputs cBoiicTBa GpyHKIMH. [IOBTOPUTH HOHATHSI Pa3pbIBHOM QyHKIUH U
KYCOYHO-3aJIaHHOM (pyHKIIMU. YMETh Ucciae10BaTh GYHKIIMHU U CTPOUTH (YHKIIUH 10 33JaHHON
dopmyre..
ILman ypoka:
1. OpranuzaimoHHBIA MOMEHT.
2. TloBTOpeHue TEOPETUUYECKOTO MaTepHaia.
3. Penrenne 3amau.
4. JlomaiiHee 3a/laHue.
5. Hror ypoka.
Xon ypoka:
--- Opranu3annoHHbIii MoMeHT. Tema ypoka. Llenb ypoka.
--- [loBTOpenue. Ha nocnennemM ypoke Mbl HO3HAKOMUITUCH C KyCOUHO-3JIEMEHTAPHBIMH U
pa3phIBHBIMU () yHKITUSMHU.
Kak Bl monnmaere paspoiBHas ¢pyHkimsa? Kycouno—snementapras GyHKus?
VYCTHBIE yIIpaXKHEHUS:
1) HUccnenoBath GyHKIHH.

ya Y A
2 1
0 x> 0 T x>
3

2) Jana ¢pynkmus f(X) = , eciu x<—1

X
- 3x2 , ecimm —1<x<4

Haiiru f(- 4); f(-1); f(2); f(3); f(4).

--- Pemenne muchMeHHBIX 3aaad.

2x+8
1. Tloctpouts rpaduk GyHKIHH Y = . ITpu KaKux 3HAYEHUSIX X BBIMOIHACTCS
X

+4x
HEpaBEHCTBO Y<2?

2. TloctpouTts rpaduk hyHKIMH Y = X —x?—2x
2

2X — X [Ipu KakMX 3HAUEHUSIX X BBIMOJIHACTCS
HEpaBeHCTBO Y<3?
3. Toctpouts rpaduk pyHkmum Yy = (r+ Fx+12)(x +3x+2) .
x+6x+8

--- Jlomamnee 3amanue: C.3 Ne 4.14, 4.24,4.25 (2 BapuanT)
--- UTor ypoka.



3AHATHE 11
TEMA: IlocTpoeHune KyCOYHO-3aJaHHBIX (DYHKIMIA.

ean ypoka: [Tosroputs KBaapaTuuHyto GyHKIHI0. [IOBTOPUTE CBOMCTBA (YHKIIUH.
[ToBTOPUTH MOHATHUS pa3pbIBHON (DYHKIIUU M KyCOUHO-3aJaHHON (QYHKIIUU. Y METh UCCIIE0BATh
(GyHKIMU ¥ CTPOUTD (DYHKIIMHU 1O 33JaHHON (opMyIIe.
ILnan ypoka:

1. Opranu3aiuoHHBI MOMEHT.

2. YCTHBIC yIpaKHEHHUS.

3. Pemrenue 3amaHuii 1o Teme.

4. JlomaiiHee 3a/laHue.

5. Hror ypoxa.

Xox ypoka:
--- Opranu3annoHHbIii MoMeHT. Tema ypoka. Llenb ypoka.
--- YCTHBIE yNpaKHEHUS:
— a2 . .
1. [lana ¢pynknus y = ax” + bx +c. Ha kakom pucyHke n3o0paxén rpaduk 3Toi GyHKIUH,
ecJM U3BeCTHO, uTo a>0 U KBaapaTHbIil TpéxuwieH ax” + bx +c umeer aBa
MIOJIO’KUTEbHBIX KOPHS?

A) b) B) )
A
Va y Ya Y A
" o>
> 0 x>
0 X

2. Benocunen Beiexan U3 JoMa, Aoexall A0 MOUYTHI U IPOOBLIT TaM HEKOTOPOE BpeMs,
BepHyJics 1oMoi. Ha pucynke nzo0paxén rpaduk ero nuxenus. Haliaure ckopocth
BEJIOCUIIEANCTA HA OOPATHOM ITYTH, BHIPa3UB €€ B KUIOMETPAxX B Yac.

AS, kM
5

»

0 10 20 30 40 50 t mum

Pemenune: Ha oOpaTHbIii yTh OH 3aTpaTil 15 MUH, pacCTOSIHHAE 5 KM.



15 1 o
15 Mua = —uy ==y . YroObl HAlITU CKOPOCTH HAJIO PACCTOSIHUE PA3JCIUTh HAa BPEMs IIyTH.

5: %25-42 20 xkm/4

3. Ha pucynke n3o0paxén rpadpux ¢pyukiuu Yy = f(X). 13 npuBeaéHHBIX yTBEPKICHUH
BbIOEPUTE BEPHOE.

A) f(- 1)< 1(2)

Bb) ®yukius y = f(X) yobiBaet Ha mpomexyTke (—oo;1].

B) f(0) =2

') ®yHkuMs npyuHUMAET HaUMEHbIIIEE 3HAYEHHUE NP X = 3.

Y A
3

2

4. Tpaduk xakoii pyHKIMH N300pakEH HA pucyHKe? (BBIOPATh BEPHBIH U3 MPEIIOKEHHBIX

OTBETOB)
A)y = 2X B)y = 2x +1 B) 2x° Ny=2x*+1
Va
1
o 1T '

--- Pemmrenyie muCbMEHHEBIX 3aJaHUH.
1. Tlocrpoiite rpaduk ¢pynkuu y = f(X), rue

,eciu X<-2
fx)= -2, ecmu -2<x<2
x—6 ,ecau  X>2.

Haiinure 3nauenue Gpynkmuum npu x = - 10.
Pemenue: Pa3o0béM (hyHKITHIO HA TPU COCTABISAIONINE YACTH



1) y=

YTOOBI IIOCTPOUTH MPAMYIO, IOCTATOYHO 3HATH ABC TOUKH.

, TpaduK 3Toil (yHKIMM TpsMasi, OHA 3aJjaHa Ha MPOMEXYTKEe X> - 2

X -2 -4

y -2 -3

2) y = - 2, rpaduk 370l GyHKIMH IpsimMast poxosias yepe3 Touky (0; - 2), mapamienbHas
OCH X, OHA 3aJ]JaHa Ha MPOMEKYTKeE -2< X < 2.

3) y= *x—6 , TpaduK 3TON PYHKIIMH MpsiMast, OHA 33/1aHa HAa IPOMEXKYTKE X > 2.
X 2 |4
y -2 -1
Crtpoum rpadux
Y A
3
2
1
-4 -3 -2-1 101 2 3 4
-3

Haiiném 3Hauenue ¢pynkuuu npu x = - 10

T.K. X = — 10 pacmosiokeHo B MPOMEKYTKe X< - 2, TO 3Ha4eHHE X = - 10 mocTaBuM B
dopmyy y = x—2 e -10-2 -12 _ 5
pMylLy 'y T y > >
OtBer y = - 6.
2. Tlocrpoiite rpaduk ¢pyukiuu y = f(X), rue
1.

—x“=1,ecmu -2<x2

fx)= 2-X, ecwu x>2
X+2, eciu x<-2.
VYKaXuTe IPOMEXKYTKH BO3pacTaHus QYHKITHH.
3. Toctpotite rpaduk pynkuun Yy = f(X), roe
fX)= x|, ecmu |x|<2
6 — X2, ecnu |[X[>2

[pu kakux 3Ha4eHUsX X 3HaYeHue GpyHkuuu Yy = f(X) monoxurenbHbI?
--- Jlomamaee 3amanue: C.3. Ne 4.15, 4.17, 4.20 (2 BapuaHT)
--- UTor ypoka.



3ansarTue 12
TEMA: nocTpoeHue pa3pbIBHbIX U KyCOUYHO-3aJaHHBIX (DYHKIMH.

[lenp ypoka: [IpoBepuTh 3HAHKS yUIAIHXCS 10 TEME «Pa3PhIBHBIE U KYCOUHO-3a[AHHBIE
GbyHKIIMMY, yMEHUE UccleoBaTh GYHKIUU U CTPOUTH (DYHKIUH.
[Inan ypoxka:

1.Opranu3anOHHbI MOMEHT.

2. [IpoBepoUHbIi TECT.

3. CamocTrosTenbHas paboTa.

4. Utor ypoka.

XoJ1 ypoka:

--- OpranuzannoHHbld MOMEHT. TeMa ypoka. Llenb ypoxka.

--- IIpoBepounsiii Tect (IIpunoxenue Ne 6)

--- CamocrosrenbHas pabora.

1 BapuaHT

1. [Toctpouts 1 uccneaoBaTh PyHKIHUIO.

2. ITocTpouTh KYyCOYHO-3a/IaHHYIO () YHKIIHIO.

HaiiTi 3HaueHue BbIpaXeHUs MPHU X =

2 BapuaHT

1. ITocTpouTs u uccnenoBaTh GyHKIHUIO.

2. ITocTpouTh KyCOYHO-3a/1aHHYIO (DYHKIIMIO.
Haiitn 3HaueHME BBIpaXEHU IIPU X =



3anstue 13

TEMA: I'padyik MHOTOUJICHOB.
Ienpb ypoka:
[Inan ypoka:
1.Opranu3aiioOHHbI MOMEHT.
2.AHanM3 caMOCTOATEILHON PabOTHI.
3. Teopetnueckuii MaTepua.
4 .IlpakTuyeckue 3a1aHusl.
5. JlomaliHee 3agaHue.
6. Utor ypoka.
XoJ1 ypoka.
--- [Ipu moctpoenuu rpa)ukoB MHOTOUJICHOB, T.€. QYHKUUN BUIa

y=a X"+ a X"+ ... +a.uX+a,, rae a #0,neN

1)



