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MNOACHUTEJBHASA 3AIINCKA

AnrebOpa sSBISIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIEro oOpa3oBaHUs: OHA
obecrieunBaeT W3Yy4YEHUE JPYTrUX JTUCHUIUIMH KaK eCTECTBEHHO-HAyYHOTO, TaK W
I'YMaHUTAPHOTO IUKJIIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOJOJDKEHUS 0O0pa3oBaHUS W IS
MOBCEAHEBHON  Ku3HMU. Pa3Butue y oOydalmMXCsd HAy4YHBIX MPEACTaBICHUNA O
MPOUCXOXKJICHUA W CYINIHOCTH anreOpandeckux aOCTpakmuii, Ccrmoco0e OTpaKeHUs
MaTeMaTUYECKOW HayKOW SBJIEHUW M NPOLIECCOB B TNPHUPOJIE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJICIMPOBAHMUSI B HAyYHOM I[IO3HAHUU U B MPAKTUKE CHOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBINLICHUS, HEOOXOIUMBIX s
ajantali B COBpPEMEHHOM LHM(ppoBOoM oOmecTBe. l3yueHue anreOpsl oOecreynBaeT
pa3BUTHE YMEHHsS HAONIOMaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaThH CBOM JICHCTBUS,
BBIBO/IBI, (popmynupoBaTh yTBepkaeHua. OCcBoeHHE Kypca anreOpbl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOlUXCsi: OHM MCHOJB3YIOT JEAYyKTUBHBIE M HHIYKTHBHBIC
paccyxzieHus, o0oOlIeHne U KOHKpEeTH3alluio, abcTtparupoBanue W aHaioruto. OOydeHue
anreOpe  MpeamnojaraeT  3HAUUTENbHBIA  OOBEM  CaAMOCTOSITEILHOM  JIE€ATEIbHOCTU
00yYaromuxcs, MOITOMY CaMOCTOSITENIbHOE pEIIeHHE 3aJad OOyYalolUMUCS SIBISETCS
peanu3anuein 1esTeIbHOCTHOTO MPUHITUIIA 00yUEeHUSI.

B crpykType mnporpammel y4deOHOro Kypca «Anredpa» yriyOoJEHHOTO H3yYeHUS
OCHOBHOE MECTO 3aHMMAIOT COJICPKATEIbHO-METOIMUECKUE TUHUU: «YKciIa U BRIUUCICHUSY,
«Anredpanyeckue BhIPaXEHUs», «Y paBHEHHS U HEpaBEeHCTBa», «DyHkiuny. Kaxaas u3 atux
COJICPKATEIIbHO-METOIMUECKUX JIMHUN Pa3BUBACTCS Ha MPOTSKEHUM TPEX JIET U3YUYEHUS
Kypca, B3aUMOJCHCTBYSI ¢ JPYTUMHU €ro JHHUSAMU. B Xoje u3ydeHusi Kypca oOydaronmumcs
MPUXOJIUTCS JIOTUYECKU PACCyKaTh, HCIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN S3bIK. B
CBSI3U C ATUM B MpOrpamMmy ydeOHOro kKypca «Aire0pa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBJIECHHbIE BO BCEX OCHOBHBIX pazjieliax MaTeMaTH4YeCKOro 0Opa3oBaHUS U
CIOCOOCTBYIOIIIME OBJIAJICHUIO OOYYaIOMMMUCS OCHOB YHUBEPCAIHHOTO MAaTEMaTHYECKOTO
s3pika.  CoziepKaTeabHOM W CTPYKTYpPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay
ABJISIETCSA €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUKA «Yucna W BBIYUCICHUS CIYKUT OCHOBOM I JajJlbHEHIIEro
W3YUYEHUS] MAaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYUYAIOIIMXCS JIOTUUECKOTO MBIIIJICHUS,
(GbOpMHUPOBAHUIO YMEHHS TI0JIB30BATHCS AITOPUTMAMHU, a TAKKE MTPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOT'O 00I11Ier0 00pa30BaHMs CBS3aHO C PAIMOHAIIBHBIMU U UPPALIMOHAIBHBIMU YUCTIAMU,
dbopMUpOBAaHUEM TPEACTABICHUNA O JACHCTBUTEIHHOM YHCJE. 3aBEpIICHHE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeHeMYy 00111eMy 00pa3oBaHUIO.

Conepkanue JBYX anreOpanyeckux JUHUN — «AnreOpandecKkue BBIPOKCHHS» U
«YpaBHEHHsI UM  HEPABEHCTBa»  CHOCOOCTBYeT (OPMHUPOBAHMIO y  OOyYarOIIMXCS
MaTeMaTHYECKOro armapara, HeoOXOAUMOIo JJisl pEelieHUs 3ajlad MaTEeMaTHKH, CMEXKHBIX
NpeaMETOB W OKpYyKawolleid peanbHOCTH. Ha ypoBHE OCHOBHOTrO 00IIero 00pa3oBaHMs
y4eOHbI MaTepuall TPYIIUPYETCS BOKPYr pPAIlMOHAIBHBIX  BBIpaXKeHUW. Anrebpa



JEMOHCTPUPYET 3HAUYCHHE MATeMAaTUKH KakK S3bIKa JJIsi TMOCTPOCHUST MAaTeMaTUYECKHUX
Mojiesield, OMHCaHUsl MPOLIECCOB U SABJIICHUN peaidbHOro mupa. B 3amaun oOyueHust anredpe
BXOJAT TaKXKe JalibHeillee pa3BUTHE aJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOCHHsI Kypca HMH(POPMATHUKH, W OBIAJCHUE HABBIKAMU JETyKTHUBHBIX
paccyxaenuii. [IpeoOpazoBanre CHMBOJBHBIX (POPM CITOCOOCTBYET Pa3BUTHUIO BOOOPAKEHHUSI,
CIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue  (yHKUHOHATBHO-TpaUUYECKONM JIMHUM  HAENeHO Ha  MOJy4YeHue
oOydJarormuMucs 3HAaHUH O (YHKIUAX KaK BaKHEHIIEW MaTEeMaTHYCCKONM MOACIH IS
ONUCAHUSI U UCCIEOBAaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOJIE U OOIIECTBE.
W3ydyenne marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIOIh30BaTh
pa3MYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATHUKHU — CIOBECHOTO, CHMBOJIMYECKOTO,
rpaduyeckoro, BHOCUT BKJaJ B (OPMHUpPOBAHUE NPEJCTABICHUNA O POJM MaTeMaTHKU B
Pa3BUTUU LIUBUJIU3AIMHU U KYJIbTYPBHI.

YrnyOonéHHbIE Kypc anreOphl  XapaKTepu3yeTcs HW3YYEHHEM JOMOJHUTEIBHOTO
TEOPETUUYECKOIO armapara U CBSI3aHHBIX C HUM METOJIOB pellleHus 3a7a4. AnreOpa sBIseTcs
SI3BIKOM I OMUCAHUsI 0OBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTUYeCKOIrO
MojenupoBaHus. [Ipu 3ToM camu 0OBEKTHl MATEMATUYECKUX YMO3AKIIOUCHUM U TIPUHSTHIEC B
anreOpe TpaBUJia UX KOHCTPYUPOBAHUS  CHOCOOCTBYIOT (DOPMHUPOBAHMIO yMEHUU
000CHOBBIBaTh U JIOKA3bIBATh CYXJCHUS, Pa3BUBAIOT MATEMATUYECKYI0 MHTYHUIIUIO, KPATKO U
HarJIsiAHO PAcCKpPBIBAIOT MEXAHHW3M JIOTUYECKUX MOCTPOCHHM M y4aT HUX NMPUMEHEHU0. TeMm
caMbIM anre0pa 3aHMMAaeT OJHO U3 BEAYIIMX MECT B (POPMHUPOBAHUN HAYYHO-TEOPETHUECKOTO
MBIIIICHUSI 00YUYaIOIINXCSI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kilaccax u3ydaercs ydeOHbIH Kypc «Anaredpay,
KOTOPBIM BKJIIOYAET CJICAYIOIIME OCHOBHBIC pa3feibl colepxaHus: «Hucia u BBIUUCICHUS,
«Anredpanueckue BhIpAXKEHUS», « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIHI.

Ha usyuenue yueOHoro kypca «Anredpa» oroautcs 510 yacos: B 7 kiacce — 136 yacos
(4 gaca B Hemenmo), B 8 kiacce — 170 gacoB (5 wacoB B Heneno), B 9 kitacce — 170 gacos (5
4acoB B HEJICJIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa 4 BIYMCICHUSA

Paumonansupie uucna. CpaBHEHHE, YHOpAIOYMBAHUE U apU(PMETUUYECKUE JIEUCTBUS C
palMOHAIBHBIMY unciiaMu. YuciaoBas npsMasi, MOAYJIb YUCIA.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTelieM M €€ CBOWCTBA. 3alMCh YUCIA B JECATUYHOU
ITO3UI[MOHHOM CUCTEME CUUCIICHHS.

Pemenne TekcTOBBIX 3aay apudmeTndeckuM crocodbom. Pemenue 3amay U3 peansbHOM
NPaKTUKK Ha YacTH, Ha APOOM, HAa MPOLEHTHI, MPUMEHEHHE OTHOIIECHUN W MPONOPUUNA TPH
pElIeHUH 3a/a4, PEelIeHNE 3a/1a4 Ha ABUKEHUE, padoTy, MOKYIIKH, HAJIOTH.

JlemuMmocTh 1ensix urcell. CBOMCTBA JCITMMOCTH.

IIpocTeie u coctaBHbIe uncia. YéTHbIC U HEUETHBIE yKcia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9, 10, 11. Ilpu3Haku AETMMOCTA CYMMbI U MPOU3BEACHUS LICJIBIX YUCEN MPU PEIICHUU
3a71a4 C IPAKTUYECKUM COJIEP/KAHUEM.

Haubonpmuii oOmuii nenuresnb W HauMEHbIIee o0llee KpaTHOE JBYX uwucen. B3zaumHo
IIpOCThIE yncia. AnroputM EBkinpa.

Jlenenue ¢ octaTkoM. ApudgMeTruuecKue onepanuu HajJl OCTaTKaMHu.

AJire0panvecKue BbIPAKEHUS

BripaxkeHne ¢ mepeMeHHbIMU. 3HAUEHUE BBIPAXEHUs C MepeMeHHbIMU. [IpencraBieHue
3aBUCUMOCTH MEXIYy BEJIMUMHAMU B BUAEC (OPMYJIBI.

ToxnectBo.  ToxzaecTBeHHble  MpeoOpa3oBaHUs  AIreOpPanyuecKUX  BBIPAKECHHIA.
Jloka3arenbCTBO TOXKIECTB.

OnHowiensl. OHOWIEH CTaHAAPTHOTO BHUia. CTENEHb OJJHOWICHA.

MHorouniensl. MHorouneH cranaaptHoro Buga. CreneHb MHorowileHa. CroKeHue,
BBIYMTAaHUE, YMHOXKEHHUE M JeJeHHue MHOrowieHoB. lIpeoOpa3oBaHue IEJIOro BBIPAXKEHUS B
MHorowieH. Kopau MHOrOuneHa.

@opMysbl COKPAIIEHHOIO YMHOXKEHUSA: KBAaApAaT CYMMbl M KBaJpaT pPa3HOCTH JBYX
BBIPDOKEHHUM, Ky0 CyMMBbI M KyO pa3HOCTH JBYX BBIP@KEHUH, Pa3HOCTb KBAJAPATOB JABYX
BBIPAXXEHUN, MPOU3BEJCHUE PA3HOCTH U CYMMBI JIBYX BBIpAQXXEHUM, CyMMa U Pa3HOCTh KyOOB
IBYX BBIPA)KCHUM.

Pa3znoxenue MHOrowieHa Ha MHOXHTENIU. BbiHeceHue oOIIero MHOXKHUTENS 3a CKOOKH.
Meton rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHou mnepeMeHHou. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHHW C OIHOM
[IEpEMEHHON. PaBHOCUIIBHOCTh YpaBHEHUI. Y PAaBHEHUE KAaK MaTeMaTU4YECKasi MOJAEIb PEaIbHOU
CUTYallUU.

JIuHeiHOe ypaBHEHHME C OJHOM IEpPEMEHHOW. UMCIO0 KOpHEN JIMHEMHOrO YpaBHEHUS.
PemieHne TEKCTOBBIX 3a1ady C MOMOIIBIO JIMHEWHBIX YypaBHEHHWU. JIMHEWHOE YypaBHEHME,
CoZIepIKalllee 3HaK MOJTYJIS.

VYpaBHeHue ¢ JByMs MepeMEeHHbIMU. ['papuk JHMHEHHOrOo ypaBHEHUS C JBYMS
nepeMeHHbIMU. CHCTEeMBI JTUHEHHBIX ypaBHEHHUH C ABYyMS MEepeMeHHBIMU. [ 'paduyeckuii MeTo



pELIEHNs CUCTEMBI JIMHEWHBIX YPABHEHUM C IBYMs NEPEMEHHBIMU. PellieHne CUCTEM JIMHENHBIX
YPaBHEHUH C ABYMs MEPEMEHHBIMHM METOJOM IOACTAHOBKM M METOAOM cliokeHHus. Cucrema
JBYX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHON CUTYaLlUH.

DOyHKUNHA

KoopanHara Toukm Ha mnpsAMon. YucioBble NpOMEXyTKH. PaccrosHue MexIy IByMs
TOYKAMHU KOOPJAWUHATHOMN MPSIMOM.

[IpsimoyronbHast cuctema KoopauHat. AOcuucca M OpJuHATa TOYKHM HAa KOOPIMHATHOMN
wiockocTu. Ilpumepsl rpaduxoB, 3agaHHbIX (QopMyaaMu. YrTeHue rpauKOB peaTbHBIX
3aBUCUMOCTEM.

OYHKIMOHAIBbHBIE 3aBUCUMOCTH MEXIy BelnunHaMd. [loHstne QpyHkumu. DyHKIUS Kak
MareMaTu4eckass MOJENb pealibHOro mpoiecca. O0iacTs onpeneneHuss U 00JacTh 3HAYCHUU
bynkun. CrniocoObl 3ananus ¢ynkiun. ['paduk dynkuuu. [ToHATHS MakCUMyMa U MUHUMYyMa,
BO3pacTaHus U YObIBaHMsI Ha IPUMEPAX pealIbHbIX 3aBUCUMOCTEM.

JIuneiinas ¢pyHkius, e€ cBoricTa. I'paduk nunerinor Gyukuuu. ['paduk GyHkwmu y = |X|.
Kycouno-3aianabie PyHKIIUHN.

8 KJIACC

YucJia v BBIYMCICHUSA

KBagpatueie xopHu. ApudMeTnyeckuil KBaJpaTHBIA KOpEeHb W €ro cBoictBa. [lonstue
MppalMoHaIbHOTO uncia. JlelcTBUS ¢ HUppauuoHadbHbIMUA uynciamMu. CBOHCTBA AEHCTBHM C
MppanvoHaIbHbIMU yuciaaMi. CpaBHEHHE HPPALUMOHAIIBHBIX YHCEL.

[IpencraBienns 0 paCIIMPEHUAX YMCIOBBIX MHOKECTB. MHOKECTBA HATYPAJIbHBIX, LIEJIBIX,
palMOHANIBHBIX, IEMCTBUTENBHBIX yKcen. CpaBHEHHUE UKcen. YMCI0BbIE TPOMEKYTKHU.

HevictBuss ¢ octatkamud. OctaTku creneHeld. I[IpumMeHeHHME OCTAaTKOB K PEIICHUIO
YPABHEHHM B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pa3mepsl 00BEKTOB OKPYKAOIIET0 MUPA, JUIUTEIbHOCTh MPOLIECCOB B OKPYKAIOLIEM MHUpE.
CrangapTHbBIA BUJ YUCTIA.

AJire0panvecKue BbIPAKEeHUS

AnreOpaundeckas npoOb. JlomycTrMbple 3HAYEHHUS MEPEMEHHBIX B JAPOOHO-PAIMOHATBHBIX
BbIpakeHHs1X. OCHOBHOE CBOMCTBO anredpanyeckon apodu. CioxxkeHue, BBIYUTaHUE, YMHOKEHUE
U JieJieHue anreopandeckux ApoOei. Boiaenenue 1enoi yactu anredbpandeckoit 1poomu.

PaunonanpHbie  BbIpaxkeHUs.  TOXJIECTBEHHbIE  MpeoOpa3oBaHUd  palMOHAIbHBIX
BBIPAKCHU M.

JlommycTuMble 3HAYCHHUS TEPEMEHHBIX B BBIPAKEHHSX, COJEpKAIUX apudmeTudeckue
KBaJpaTHble  KOpHU.  ToxkaecTBEHHbIE  NpeoOpa3oBaHUs  BBIPAKEHUW,  COJAEPIKAIIUX
apu(pMeTnYecKre KBaJpaTHbIE KOPHH.

Cremenp C 1eIbIM TOKazaTeneM U e cBoicTBa. [IpeoOpa3zoBaHue BBIpAXKEHUH,
COZIEPIKAILNX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHenue. Popmysia KOpHEHM KBaApaTHOro ypaBHeHHs. KommuecTtBo
JNEUCTBUTENIBHBIX KOPHEW KBAaJpaTHOrO ypaBHEeHUs. Teopema Buera. YpaBHeHUs, CBOAUMBIE K



JUHEHHBIM ypaBHEHUSIM WM K KBaJpaTHbIM ypaBHeHUsM. KBagparHoe ypaBHEHue ¢
rapaMeTpoM. Perenre TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO KBAIPATHBIX YPABHEHUM.

JlpoOHo-panmoHanbHble  ypaBHEeHHs. PelieHue  ApoOHO-palMOHANBHBIX — YpaBHEHUHU.
PelmieHne TEKCTOBBIX 3a/Jad C MOMOIIBI0 JPOOHO-pallMOHATIBHBIX ypaBHeHHU. ['paduueckas
MHTEpIIpETALNs YPABHEHUN C JBYMS IIEPEMEHHBIMU.

Yucnoble HepaBeHCTBA. CBOKCTBA YUCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemeHHoil. CTporue u HecTporue HepaBeHcTBa. ClI0KEHUE U YMHOXKEHUE
YUCJIOBBIX HEpAaBEHCTB. OLICHUBAHUE 3HAUYCHUS BbIpaKeHUs. [l0Kka3aTeabCTBO HEPABEHCTB.

[lonAaTE O pelIeHMH HEpPaBEHCTBA C OJHOW NEepeMEHHOM. MHOMXKECTBO pEIICHUMN
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHEeiHOE HEPaBEHCTBO C OJHOM MEPEMEHHOM M MHOXKECTBAa €ro peuieHuil. Pemenwne
JIMHENHBIX HEPABEHCTB C OJHON nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOW NEepeMEHHON. PelieHne TEKCTOBBIX 33/1ad ¢ TOMOIIbIO JTUHEWHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

DOYyHKIUU

OO6mactb omnpenesneHuss 1 MHOXKECTBO 3HaueHWl (yHKuuu. CriocoObl 3aaHus (DYHKIIMA.
I'padux pynxnuu. Urenune cBoiictB ¢pyHkuuu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIIHA,
OTPAKAIOLIUX PEAIbHBIE ITPOLECCHI.

JIuneiinas ¢yHkUsA. OYHKIMH, ONMUCHIBAIOIINE NPAMYIO0 U OOpaTHYIO MPONOPIHMOHATIbHBIE
3aBUCUMOCTH, UX TpaUKH.

Oyakmuu Y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| # ux cBoiictBa. Kycouso-
3aJlaHHbIe (DYHKIUU.

9 KJIACC

Yucia 1 BbIYUCICHUSA

Kopenp Nn-1 crenenun u ero cporcrBa. CTENEHb € pAalMOHAIBHBIM IOKAa3aTellieM U €€
CBOKCTBA.

AJire0panvecKue BbIPAKEeHUS

ToxxnecTBeHHbIE TNPeoOpa3oBaHMs BBIPAKECHHM, COJEpKAIUX KOPEeHb N-l CTEneHwu.
ToxxnecTBeHHbIE MPeoOpa3OBaHMs BBIPAKEHUH, COAEpPKAIIMX CTEHNEHb C PalMOHAIBHBIM
[IOKa3aTeseM.

KBagpatueii TpéxuneH. KopHum kBagpaTHOro tpéxuieHa. Pa3nokeHwe KBaapaTHOTO
TpEXWICHA Ha JIMHEHHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanparusle  ypaBHeHus. [Ipumeppl  IpUMEHEHHM  METOLOB  PAaBHOCHJIBHBIX
npeoOpa3oBaHuii, 3aMEHbl IEPEMEHHOM, IpadUuecKoro MeTo1a Mpu pelieHuu ypaBHEeHUN 3-il u
4-i1 cTeTeHeu.

Pemmenue qpoOHO-parmoOHAIBHBIX YPaBHEHU.

Pemienne cucrtem ypaBHEHHU C JIByMs MEPEMEHHBbIMU. PellleHue MpOCTEUIINX CHCTEM
HEJIMHEHHBIX YpPaBHEHUW C JIByMs NepeMeHHbIMH. ['paduueckuii MeTron pelieHus CUCTEMbI
HEJIMHEWHBIX YPAaBHEHUM C JIBYMs NepeMeHHbIMU. CucTeMa JIBYX HEJIIMHEMHBIX YpaBHEHHUU C
IBYMs IEPEMEHHBIMU KaK MOJIEJIb PEATIbHOM CUTYaLUH.



Yucnosele HEpaBeHCTBA. Penienne nuHEeNHbIX HEPaBEeHCTB. Jl0Ka3aTebCTBO HEPABEHCTB.

KBagpaTHple HepaBeHCTBA C OJHOM NEpeMEHHOW. PemeHue KBaapaTHBIX HEPABEHCTB
rpa@uyeckuM METOJOM M METOJOM HWHTEpBajIoB. MeToJl HMHTEpBAJIOB [Jisi palMOHAIbHBIX
HepaBeHCTB. [IpocTeiinmne HepaBeHCTBA € TapaMETPOM.

Pemienne TEKCTOBBIX 33/1a4 € TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTBo ¢ nByMsi mepeMeHHbIMH. PerieHne HepaBeHCTBA C JIBYMS IIEPEMEHHBIMM.
CucreMbl HEpPaBEHCTB C JBYMs IE€PEeMEHHBIMHU. ['pauueckuii METOJ pEIICHUSI CHUCTEM
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUNHA

Oynkuus. CoiicTBa GyHKIUN: HYTU (QYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKIINH,
MPOMEXYTKH BO3pACTaHUsI U yObIBaHUA (DYHKINH, YETHBIC U HEUETHBIC (DYHKIIMH, HAUOOJIbINEE U
HAaUMEHbIIIee 3HAYCHUS (PYHKIIUH.

KBangpatnunas ¢ynkmus u e€ cBoicTBa. Mcnonp3oBaHue CBOMCTB KBaIpaTUUYHON (PYyHKIIHH
mia peuienust 3anad. [loctpoenue rpaduka kBaapaTtuuHod ¢yHkuuu. Ilomoxkenue rpadukxa
KBaIpaTHYHON (YHKIIMH B 3aBUCUMOCTH OT €€ K0apduimeHToB. ['pabuku Qynkuumii y =ax2,y =
a(x—m)?u y = a(x — m)? +n. IToctpoenne rpaguKoB GyHKIHMI C TOMOIIBIO MPEOOPA30BAHHI.

Hpo6Ho-nuneinas Gynkuus. MccnenoBanue GyHKIUN.

@ynkius Y = X" ¢ HaTypaJbHBIM MOKaszareneM N u e€ rpaduk.

YucioBbIe N0CJIe10BATEILHOCTH U IPOrPecCum

ITonsgarne YHCIIOBOU MOCJIEI0BAaTECIbHOCTH. Koneunrsie u OEeCKOHEUHEIE
IOCIeA0BaTENbHOCTH. OrpaHMyeHHas IOCJIEN0BATENBHOCT. MOHOTOHHO — BO3pacTaroIas
(yObIBaromas) mocaenoBaTenbHOCTh. CHOCOOBI 33aHUsl MOCIIEAOBATEIbHOCTH: ONMUCATENbHBIMH,
TaOJINYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YiIEHA, pEKYPPEHTHBIH.

Apudmernueckas u reomerpuueckas nporpeccurd. CBOHCTBA YJIEHOB apu(PMETHUECKOU U
reoMeTpudeckor mnporpeccuit. @opmysbl N-To 4yjieHa apuPpMETHUUYECKON U TeOMETPUUYECKOM
nporpeccuii. DopMyJsibl CyMMBbI TIEPBBIX N UJIEHOB apuU(METHYECKOH UM TeOMETPUYECKOU
nporpeccuil. 3aauu Ha MPOLIEHThI, 0aHKOBCKUE BKJIAbI, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH NOCIEAOBATEIBHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBAIOIIE T€OMETPUUECKON MPOTPECCU.

Meron marematndeckor nHAyKIuu. IIpocreitmme npumepsl.



IVNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI VUYEBHOI'O KVYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OEPA30BAHU S

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl MO MAaTEMAaTUKE XapaKTEPHU3YIOTCS B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

NpOSIBJICHMEM HHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCHUHUCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KCHUSIM POCCHMCKHX MATEMaTUKOB U POCCHMCKOM
MaTeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B APYrUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaskKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpaxJIaHWMHA M peau3alii ero Impas,
MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YyHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TPOLIEAYP TPaKIAHCKOTrO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHHIO 3THYECKHX MpPOOJEM, CBS3aHHBIX C MPAKTHYECKHUM NPUMEHEHHEM JIOCTH>KECHHI
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX MPUHIHUIIOB B IESITEILHOCTH YYEHOTO;

3) TPyA0BOT0 BOCTIUTAHHUSA:

YCTAaHOBKOM HAa AKTUBHOE Y4YacTHUE B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTeMaTHYeCKOU
HaIIPaBJIECHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOro 0Opa30BaHUs HA MPOTSKEHUU BCEH
KU3HU ISl YCIENTHOW MPO(ECCUOHAIBHOM IESITEIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TOCTPOCHHEM WHJMBHUIYAJIbHOW TPAEGKTOPUH OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M JCTETHYECKOMY BOCIPHUATHUIO MaTeMaTHYECKUX
O0OBEKTOB, 3a/1a4, pELICHU, pacCyKACHUI, yMEHUIO BUAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHoOCTEl HAYYHOI'O MO3HAHMA:

OpUEHTalMel B JAESATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYUYHBIX MpPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX Pa3BUTHsI YeJIOBEKa, MNPUPOAbl M OOIIEeCTBa, MNOHMMAaHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MESTEIbHOCTH, JTamoB €€ pa3BUTHS U
3HAYUMOCTH JIJISl pa3BUTHS IUBUIN3ALNH, OBJIAJEHUEM SI3bIKOM MATEMATUKU U MAaTEMAaTHYECKON
KyJIbTYpOl KakK CpEIACTBOM IIO3HAHMUSI MUpPA, OBJAJECHHUEM HaBbIKAMU HCCIIE0BATEIbCKOMN
NEeSTENbHOCTH;

6) ¢usnueckoro BocnuTaHus, GopMHUpPOBAHMSA  KYJbTYPbl  310POBb WM
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3I0POBbSI, BEJCHUS
3I0pOBOro 00pa3a KU3HH (3J0POBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUNA M OTIbIXA,
peryisipHas pu3nyeckas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA pedieKCUu, TpU3HAHUEM
CBOETO IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA:

OpUEHTAallMell HAa TMPUMEHEHHE MATEMaTHYECKUX 3HAHWW MJIs penieHus 3aaad B 001acTH
COXPaHHOCTH OKpYXalollleld Cpelbl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX



MOCIEACTBUM ISl OKPYKAIOLIEH Cpebl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0sieM U MmyTel UX pelieHus;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COLUAJIBHOM U MPUPOJIHOM CPeAbI:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSIX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AESATENbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS y PYTUX
JoJied, mpruoOpeTaTh B COBMECTHOM JESTEIbHOCTA HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHIIUU W3
OTIBITA JIPYTHX;

HEOOXOUMOCTBIO B (DOPMHUpPOBAHUM HOBBIX 3HAHUU, (POPMYITUPOBATH HUACH, TMOHSITHS,
TUIOTE3bI 00 00BEKTax U SBICHHUIX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATH ACPHUIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIMNA KOHTPMEpP, KOPPEKTHUPOBATH NPUHUMAEMbIe PEIICHHS U JCUCTBUS,
(dbopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe OCBOEHHUSI MporpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIEro
obpazoBaHus y oOydaromierocss OyayT copMHpoBaHbI MeTamnpelMeTHbIe pe3yJbTaThl,
XapaKTEPU3YIOIINECS  OBJIAJICHUEM  YHUBEPCAJIbHBIMH  IO3HABATCIIbHBIMU  JCUCTBUSAMHU,
YHHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU JEUCTBUSIMA W YHUBEPCAIBHBIMUA PETYJISTUBHBIMU
IIEUCTBUSIMU.

Ilo3naBaTebHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS
Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TNPHU3HAKA MAaTEMATHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXAYy TMOHATUAMH, (POPMYIUPOBATH ONpPENETCHUsI TOHSATHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN TMPHU3HAK KJIACCH(PUKAIMKM, OCHOBAaHUS i OOOOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh W TPEOOPA30BBIBATH CYKICHHS: YTBEPAUTCIbHBIC W
OTpUlIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBIIATH MaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTHBOpEYHUs: B (haKTax,
JaHHBIX, HAOMIOJEHUSAX U  YTBEPXKICHUAX, MpeJiaraTb KPUTEPUU JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEYMI;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IASAYKTHBHBIX W WHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKIIFOUEHHUM 110 aHAJIOTUH;

pa30OupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHHUM (MPSMbIE U OT MPOTUBHOTO),
MPOBOJIUTH  CAMOCTOSITEJILHO — JOKAa3aTelhCTBA MaTeMaTHYECKUX  (DAKTOB, BBICTPAWBATh
apryMEHTAIUIO, MPUBOJIUTEL MPUMEPBI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTHYCCKOM
WHIYKIIUH, 00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CTIOCO0 perieHus: yaeOHOM 3a/1auu (CpaBHUBATH HECKOJILKO BApUAHTOB PEIICHUS,
BBIOMPATHh HaN0O0JIEE MOAXOASAIIHNI C YIETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ucciaenoBaTebCcKue 1eiiCTBUS:



MCIIOJIh30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUN MHCTPYMEHT TMO3HAHUs, (HOPMYyITUPOBATh
BOIIPOCHI, PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSTENIbHO YCTaHABIMBATH HCKOMOE
U J1aHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULIMI0, MHEHHUE;

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY JKCIEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEKIY
co0Ooii;

CaMOCTOSTENbHO (POpMYIUPOBaTH 00OOIIEHUS U BBIBOJBI MO pPe3ysbTaTaM MPOBEAEHHOTO
HAOMIOACHUS, WCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATh JIOCTOBEPHOCTH IOJYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

MIPOTHO3WPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIIBUTATH MPEITOJIOKEHUS O
€ro Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
pEIIeHUS 3a1a9H;

BBHIOMpATh, AaHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH HUHPOPMAIIHIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS,

BBIOMpPATh (POpMy MpeacTaBieHUsT WH(OpPMAIMU U WUIIOCTPUPOBATh pEIlaeMbIe 3aJauyu
CXeMaMHu, TuarpaMmmMaMu, HHOU rpaduKoi U MX KOMOWHAIIMSIMU;

OIICHWBATh  HAAEKHOCTh HMHPOpPMAIMM TO  KPUTEPHSIM, TPEIIOKCHHBIM WA
c(hOpMyYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS

BOCIIPUHUMATh U (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHU C YCIOBUSAMH M IICIISIMH
oOIlIeHus1, SICHO, TOYHO, IPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX
TEeKCTaX, JaBaTh TOSICHEHUS TIO XOJdy pEIIeHHUs 3a7adyd, KOMMEHTHPOBATH TMOJYYCHHBIN
pE3yIbTaT;

B X0/€ OOCYXXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, TPOOIEMBI,
perraemMoii 3ajaud, BbICKa3bIBaTh HJIEH, HAIICJICHHBIE HA TMOUCK PEIICHUS, COMOCTABISATh CBOU
CYXKJIEHUS C CY)KICHHUSIMU JIPYTUX YYaCTHUKOB JUajora, OOHapyuBaTh Pa3jvunde M CXOJICTBO
MO3UIINNA, B KOPPEKTHOM opMe (popMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAKECHHUS,;

MIPEACTABIATh PE3YJBTAThl PEIICHUS 3aJadd, JKCIEPUMEHTa, WCCICIOBAaHUSA, IPOCKTA,
CaMOCTOSATENIbHO BBIOMpPATh (OopMaT BBICTYIUICHHS C YyY€TOM 3aJad MPE3CHTANH |
0COOEHHOCTEH ayIUuTOpHUU;

MOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M WHIUBHUAYAIbHOU pabOTHI TpH
peIIcHNM yYeOHBIX MaTeMaTHYeCKHX 3a7ad, NMPUHUMATh IIeJIb COBMECTHOW IeATEIBHOCTH,
MJIAaHUPOBATh OPTaHMU3AIIUI0 COBMECTHOW PabOThI, paclpeaeiaTh BUABI PabOT, JOrOBapUBaThCS,
00CyXaTh MPOIECC U Pe3yIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYykIeHUs, OOMEH MHEHHM, «MO3TOBBIE
MITYPMbI» W WHBIC); BHITIOJHATH CBOI YacTh PAOOThI M KOOPAMHUPOBATH CBOMU JIEUCTBHS C
JIPYTUMHU 4JI€HAMH KOMaH]IbI, OIICHUBATh KAa4eCTBO PE3yJibTaTa M KAadyeCTBO CBOETO BKJIaaa B
o0Iuii pe3yabTar Mo KPUTEpUsIM, CPOpMyJIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBU.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:



BBISBJISITH MNpPOOJIEMBbl Ui  pEHICHUS B JKM3HEHHBIX W y4eOHBIX CHUTYyalusX,
OPHEHTUPOBATHCS B PA3IMYHBIX MOIX0/1aX MPUHATUS PELICHUH (MHANBUyaJIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTABIIATh IUIaH, AITOPUTM pEIIeHUs 3a7auu (MUK ero 4acTh), BBIOMpaTh
crnoco0 pemeHuss ¢ y4€TOM HUMEIOIUXCS PpPEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHHM ¢ y4€TOM HOBOM HH(OpMALIUU.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJETh CHOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Tpolecca U pe3ysbTaTa peleHHs
MaTeMaTHYeCKOH 3a7jaui, CAMOMOTHBAIIMH U PEIICKCHH;

NpeBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPU PEUICHUH 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JESITENbHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBHE pe3yJibTaTa JEeATeNIbHOCTU MOCTAaBICHHOW LIEJIH WM YCIOBUSM,
OOBSICHATH IPUUUHBI TOCTHKEHUS U HEAOCTHIKCHUS 1IEJIU, HaXOUTh OINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OIIBITY;

BBIp@XaTh HSMOLMM MPU H3YYEHHMM MaTeMaTHUYeCKuX OOBEKTOB W (PaKTOB, [aBaTh
SMOLIMOHAJIBHYIO OLIEHKY PEILIEHUs 3aJauH.

HPEIMETHBIE PE3YJIBTATDI

K koHI1y 00y4enus B 7 kjiacce 00y4yaroUuiics MOIYYHUT CIASAYIOUINE IPEAMETHbIE PE3yJIbTaThI:

Yucia 1 BbIYUCICHUSA

PannoHnanpHble yncia.

[lepexoauTh OT OAHOW (DOPMBI 3amUCH YKCEN K Apyroi (mpeoOpa3oBbIBATh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YAaCTHOCTU B OECKOHEUYHYIO
JECATHYHYIO IpOOB).

Hcronbs30BaTh MOHATUS MHOXKECTBA HATYPAJIBHBIX YHCEN, MHOXKECTBA LEJIBbIX YHCEI,
MHOXECTBA palMOHAIBHBIX YHCEN TMpPU PEIICeHUH 3aJay, MPOBEACHUU pACCYKICHUU U
J0Ka3aTeNIbCTB.

[ToHumMaTh 1 OOBACHATH CMBICI MO3UIIMOHHOW 3aMCH HATYPAJIBHOIO YUCIIA.

CpaBHHBATh M YIIOPSIOYMBATH PALMOHAIBHBIE YHCIIA.

BobinonHsaTe, coderas yCTHbIE M NHCbMEHHbIE NPUEMBI, apu(pMeThyecKue AEeUCTBUSA C
palMOHAJIBHBIMUA YHUCJIaMH, HMCIOJIb30BaThb CBOMCTBAa YHUCEN M NpaBWiIa JIEUCTBHUM, MNPUEMBI
palMOHAIBHBIX BBIUMCICHUM.

BBITTONHATB IEUCTBUS CO CTENEHAMU C HATYPAJIBHBIMU MTOKA3aTEISIMH.

HaxonuTh 3HAaueHWs YMCIIOBBIX BBIPAKEHHM, COJIEpXKAIUMX paldOHAJIbHBIE 4YHCIIA U
CTENIEHH C HaTypaJbHbIM IIOKa3aTejieM, MPUMEHSATh pPa3HOOOpa3Hble CHMOCOOBI U MPUEMBI
BBIYMCIICHUSI, COCTABJISATh M OLICHMBATh YMCIJIOBBIE BBIPAKEHUS MPHU PEUICHUU NPAKTUYECKUX
3a/1ay ¥ 3a7]a4 U3 IPYrux y4eOHbIX IPEIMETOB.

OKpyTasaTh yuciaa ¢ 3aJJaHHON TOYHOCTBIO, @ TAKXKE 110 CMBICIIY ITPAKTUYECKON CUTYAIHH,
BBIIIOJIHATh NPUKUAKY M OLEHKY pE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUN YHUCIOBBIX
BBIPKEHUI, B TOM YKCJIE ITPU PEIIEHUU IPAKTUYECKUX 3a/a4.

Pemate TekcTOBBIE 3a/aun apu(PMETUUECKUM CIIOCOOOM, MCIOJIb30BaTh TaOJUIIbI, CXEMBI,
YepTexkKu, APyTrue CPpeACcTBa MPEICTABICHUS JAHHBIX [TPU PEILIEHUH 3a]1ay.



Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3a/JauyM, CBA3AHHBICE C OTHOIICHUEM BEJIUYMH,
IPONOPLUUOHAIIBHOCTBIO BEJIMYHH, IPOLICHTAMU, HHTEPIPETUPOBATH PE3YIIbTATHI PEUICHU 3a1a4
C Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

J1emuMOoCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUU 3a]a4 MPU3HAKKU AeIUMOCTH Ha 2,4, 8, 5,3, 6, 9,
10, 11, mpu3HaKu IEIMMOCTH CYMMBI U MIPOU3BEACHUS LIEJIBIX YHCEL.

PacknanpiBaTh HA MHOKHUTENH HAaTypaJibHbIC YUCTIA.

CBOOOMHO OIEpUPOBATh MOHATHUAMH: YETHOE YHCIIO, HEUETHOE YUCIIO, B3AMMHO TPOCTHIC
qucia.

Haxonute HamOoONbIIMii OOMMIA JENWTETh W HAaWMEHbBIIEEe OOIee KPaTHOE YHCEN H
UCIIOJIb30BaTh UX MPH PELICHUH 3a]a4, IPUMEHATh AIITOpUTM EBKiHaa.

OnepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, MPHUMEHATh CBOMCTBA CPABHEHHUM MO
MOZYJIIO.

Anredpanyeckue BbIPpaKeHUSA

BripakeHus ¢ nepeMEHHBIMH.

Hcnonb3oBath anredOpandeckyro TEPMUHOJIOTHIO U CUMBOJIHUKY, PUMEHSTH €€ B MpoIlecce
OCBOCHHMS Y4EOHOT0 MaTepuara.

HaxoauTh 3HaueHUs1 0yKBEHHBIX BBIPAXKCHUM MPU 33JJaHHBIX 3HAUYCHUSIX MIEPEMEHHBIX.

Hcnonb3oBaTh TNOHSATHE TOXKIECTBA, BBIMOJHATh TOXICCTBEHHbIE IpeoOpa3oBaHuUs
BBIPAXKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOrouseHsI.

BrinonHaTh npeoOpa3zoBaHus 1EJIOr0 BBIPAXKEHUSI B MHOTOWICH MPUBEICHUEM MOI00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

Breimonuare gedcTtBust (CIOKEHUE, BBIUUTAHUE, YMHOXEHHUE) C OJHOWICHAMHM U C
MHOTOWICHAMH, TPUMEHATh (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U KyO CYMMBI,
KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHUCIE IS
YIPOIICHUST BHIYUCIICHUH.

OcCyHIeCTBIATh Pa3IOAKEHUE MHOTOUYJIECHOB HAa MHOXUTEIU C IMOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIEro MHOXXHUTEJNS, TPYINIUPOBKU ClIaraeMbIX, MpPUMEHssS (HOPMYJIbI COKPAIIEHHOTO
YMHOEHHS.

[Ipumensaty mnpeoOpa3oBaHUs MHOTOWICHOB [IJIi PEIICHHUS Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEabHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU MOKa3aTeIsIMU NIl MpeoOpa3oBaHUs
BBIPAKCHU M.

YpaBHeHUS U HEPABEHCTBA

PemaTp nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHss IIpaBuja Iepexona OT
HMCXOJHOTO YypaBHEHHUS K paBHOCUIBbHOMY eMy. [IpoBepsiTh, SBISETCS JM YHUCIO KOpPHEM
ypaBHEHUS.

[TonOupaTs mpuMepsI TIap YKCE, SIBISTIONTUXCS] PEIICHUEM JTHHEHHOTO YpaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOpPAWMHATHOM TIJIOCKOCTH TpauK JUHEWHOrO YpaBHEHUS C JAByMS
MePEMEHHBIMU, MOJIb3YSICh TPaUKOM, MPUBOAUTH TPUMEPHI PEIICHUS YpPaBHEHUS.



Pemiats cucTeMbl JIBYX JIMHEHHBIX ypaBHEHHU C JBYMs IEPEMEHHBIMH, B TOM YHCIE
rpaduyecKHu.

CocraBnsiTh M peniaTh JUHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 33J1a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYyYEHHBIN
pe3ynbTar.

DyHKUNHA

Koopnaunate! u rpaduku.

N3o0paxkaTth Ha KOOpPAMHATHOM MOpsIMOM  TOYKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, HWHTEpBajJbl, 3alKMChIBATh YHCIOBBIE IMPOMEXKYTKH Ha
anreOpandecKoM sI3bIKe.

OtMmeyaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH T10 33JJaHHBIM KOOPIUHATAM.

DOyHKIWY.

Crtpouts rpaduKu TMHEHHBIX QYHKIUH.

OnuceiBaTh ¢ NOMOIIBIO (GYHKIUI W3BECTHBIE 3aBUCHMOCTH MEXIy BEIUYMHAMM:
CKOPOCTb, BpEMs, PAacCTOSIHHME, LIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJMTEIBHOCTH, BpEMH,
00BEM pabOoTHI.

Haxonuth 3HaueHre PyHKIIUU IO 3HAUCHHIO €€ apryMEHTa.

[Tonumats rpaduueckuid cnocoO MpeACTaBICHUS M aHalM3a UHGPOPMAIMU, U3BIIEKATh U
MHTEPHPETUPOBATH UH(OPMALINIO U3 TPAPUKOB PEATBHBIX MPOLECCOB U 3aBUCUMOCTEN.

Hcnonb3oBath cBOMCTBA (PYHKIUH [J1s1 aHalM3a TpaUKOB peaabHbIX 3aBUCUMOCTEN (HYJIH
GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (YHKIIUU, MTPOMEKYTKHA BO3pACTaHUS U YOBIBAHUS
(dbyHKIIMU, HauOOJIbIIIEE U HAUMEHbIIIEE 3HAUYCHUS (PYHKIINH ).

Hcnonb3oBath rpaduku JUisl UCCIEAOBAHMS IMPOLIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUU
3a/1a4y U3 JPYrux y4eOHbIX MPEAMETOB U pEaIbHOM KU3HMU.

K koHiy 00y4yeHus B 8 kiacce oOy4aronuiicss HOJy4UT CIAEAYIOIINE IPEAMETHBIE PE3YIbTATHI:

Yucia v BIYMCICHUSA

HNppaumnonanpHbie uncna.

IToHrMaTh ¥ UCIIOIB30BaTh NIPEACTABICHUS O PACIUIMPEHNUN YUCIOBBIX MHOKECTB.

CB00OOMHO OmepUpOBaTH MOHATUSMU: KBAJAPATHBIN KOPEHB, apu(PMETHUECKUI KBaJpATHBIN
KOpPEHb, MPPAlMOHAIBHOE YHCIIO, HAXOAUTh, OLEHWBATH KBAJPATHBIC KOPHU, MCIOJB3YS IPHU
HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOJHATH NPEoOpa3oBaHUsl BBIPAKEHUN, COJAEPIKAIIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEHU.

Hcnonp30BaTh HadalbHBIE IIPEACTABICHUS O MHOXECTBE JIECUCTBUTENIBHBIX YHUCET IS
CpaBHEHUS, OKPYIJICHHS W BBIYUCICHHM, HM300paxaTh JEWCTBUTENIbHBIE YMCIIAa TOYKAMHU Ha
KOOpPJIAUHATHOM MPAMOM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MajblX YHUCEN C MOMOIIBIO JECATHYHBIX ApoOei u
creneHedl uyucnaa 10, 3anuchiBaTh M OKPYIJIATH YHUCIIOBBIE 3HAYEHHsI PEANbHBIX BEIUYHMH C
HCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1eaMMOCTb.

CB00OOAHO omepUpoBaTh MOHITHEM OCTATKA MO MOJYJIIO, IPUMEHSTh CBOMCTBA CPAaBHEHUI
110 MOAYJIX0, HAXOJAUTH OCTaTKU CyMMBbI U IIPOU3BEIECHMS 110 TaHHOMY MOJYJIIO.

AJiredpanyecKkue BbIpaKeHUs

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.



HaxoauTs nomycTumbie 3HaYEHHS TIEPEMEHHBIX B IPOOHO-PAIIIOHATIBHBIX BHIPAKEHUSX.

[IprMeHsTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BbinonHATe npuBeneHue anredpandeckux ApoOed K oOlieMy 3HaMEHATeNo, CIOXKEHHE,
YMHOXKEHHE, JISJICHUE alreOpandecKux Apooei.

BBINONHATE TOXKIECTBEHHBIE IPE0OPAa30BaHUS PALIMOHAIBHBIX BBIPAXKEHHI.

[TpumensTh MpeoOpa3zoBaHUs BBIPAKEHUH AJIs pEIICHUs Pa3IUYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEabHON ITPAKTUKU.

Crenenu.

[IpuMeHsTh TOHATHE CTENEHH C LEeJbIM I0Ka3aTeleM, BBIMONHIATh MPEeoOpa3oBaHuUs
BBIPAXEHUN, COAEPKAIMX CTEIIEHHU C LEIbIM MOKA3aTEIEM.

HppanroHaapHbIe BBIPAXKEHUS.

Haxomute AOIMyCTMMBIE 3HAYEHHs NEPEMEHHBIX B  BBIPAKCHMAX, COJEPIKAIINX
apudmeTnyecKue KBaapaTHbIEC KOPHU.

BrimonusaTe npeodpa3zoBaHus HppaIOHATBHBIX BBIPAKEHUH, HCIIONIb3Yys CBONCTBA KOPHEH.

YpaBHeHMs M HEPABEHCTBA

PemaTte kBagpaTHbIe ypaBHEHUS.

Pematb 1poOHO-paliioOHaNbHBIE YpaBHEHMUS.

Pemlare nuHENHBIE ypaBHEHMS C NapamMeTpaMH, HECIIOKHBIE CHCTEMBI JIMHEHMHBIX
YPaBHEHUH C TapaMETPaMH.

[IpoBONTH UCCIIEIOBAaHUS YPABHEHUI U CHCTEM YPAaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKkux NpeacTaBlIeHUN (yCTaHABIMBATh, UMEET JU ypAaBHEHUE WJIM CHUCTEMa ypaBHEHUH
pELIeHMs], €CJIA UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT CIOBECHOW (QOPMYIHPOBKH 3aJaud K €€ aireOpandyeckod MOJEIH C
IIOMOIIBIO COCTaBJIICHUS YPABHEHUS WM CHUCTEMbl YpPAaBHEHUW, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

[IpuMeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUUII CPABHEHMSI, OLICHKH, PEIIaTh JUHEHHBIE
HEpPaBEHCTBA C OJHOW NEPEMEHHOW M HX CHUCTEMBbl, JaBaTh TpaUUECKYyl0 HIUTFOCTPALIMIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DyHKUNHA

[lonnmath 1 UCTIONB30BATh (PYHKIIMOHATbHBIE TOHITUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKNE
0003Ha4YEHHUs), ONPEENIATh 3HaUeHNE (DYHKIIUU 110 3HAYEHUIO apryMEHTa, ONpelessTh CBOMCTBA
(dbyHKIUU 110 €€ TpaduKy.

Crtpouts rpaduku GyHKIUHN , OMMCHIBATH CBOMCTBA YMCIOBOM (PYHKIIMH MO €€ rpaduky.

K kon1ry oOydenus B 9 kjacce 00ydaronuics MOJydIUT CJICAYIONMINE MPEIMETHBIC PE3yJIbTaThI:

Yucjaa 1 BbIYUCJIEHUA

CB00OOJIHO OIEepUpOBaTh MOHSATUSAMHU: KOPEHb N-i CTENEHH, CTENEHb C PalMOHAIbHBIM
MOKa3aTejeM, HaXOAWTh KOPEHb N-M CTENEHHU, CTENECHb C pAlMOHAJIbHBIM I10Ka3aTeyieM,
UCTIONIB3Yysl TIPU HEOOXOAMMOCTH KaJbKYJISITOp, TMPUMEHSTh CBOWCTBA KOpPHsS N-W CTEMEHH,
CTETICHU C PALlMOHAIBHBIM MTOKA3aTEJIEM.

Hcrnonp30BaTh MOHATHE MHOXKECTBA JICUCTBUTEIBHBIX YHCENI TMPU PEIIEHWU 3a]ad,
MIPOBEICHUHN PACCYKIEHUN U JJOKA3aTEIIbCTB.

CpaBHUBaTh W YHOPSJOYMBATH JICHCTBUTENIbHBIE YHCIA, OKPYIJISATH JIEHUCTBUTEIbHbBIC
YU CJIA, BBIIOJHATh IPUKHUJIKY PE3YJIbTATa BBIYUCICHUN, OLICHKY YUCIIOBBIX BBIPAKECHUMU.



AJiredpanyecKkue BbIpaKeHUS

CBoOOMHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXWIEHA, HAXOAUTh KOPHU
KBaJpaTHOTO TPEXUJIEHA.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA JUHEWHBIE MHOKUTEIIH.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHeiiHbIe U KBaJpaTHBIE YPAaBHEHMUsI, YPABHEHUS, CBOJSIIMECS K HUM, JPOOHO-
palMOHAIIbHBIE YPABHEHHS.

Pemars HECIOKHBIE KBapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pemlare nMHEVHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, MCIIOIB30BaTh METON
MHTEPBAJIOB, M300pakaTh peIlieHuE HEPABEHCTB HA YUCIIOBOM MPSMOil, 3aIIMCHIBATh PEIIEHUE C
NOMOIIIBIO CUMBOJIOB.

Pemars cucteMbl JBYX JIMHEHMHBIX YPAaBHEHUUN C JBYMS MEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemats HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TaPaMETPOM.

[IpumeHsTh  METOABl  PaBHOCWJIBHBIX  IpeoOpa3oBaHMM, 3aMEHbl  MEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHuU ypaBHeHUM 3-i1 1 4- cTeneHel.

Pemate cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE KBAJIPATHOE
HEPaBEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YMCIOBOW MPSAMOM, 3aIMCHIBATh
pelIeHne ¢ MOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMsI, HEPaBEHCTBA M MX CHUCTEMBI, B TOM YHUCJIE C OrPaHUYCHUIMM,
HaIlpuMep, B LIEJIbIX YUCIIAX.

IIpoBOoaUTE MCCHENOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpaguuecKkux MpeacTaBlieHuid (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHUCTEMa ypaBHEHUH
pELIeHMs], €CJIA UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarb TekcTOBBIE 3alaud  aidreOpanyeckuM CIOCOOOM C TOMOIIbIO COCTABIICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUSA, HEPABEHCTBA U UX CUCTEMBI JJIsI COCTABICHHSI MATEMATUYECKOU
MOJENN PEAIbHOW CHUTyallUM WIH TPUKIAAHOW 3aJaud, HWHTEPHPETUPOBATH MOJYYEHHBIE
pe3ynbTaThl B 3aJaHHOM KOHTEKCTE.

YucaoBbie M0CJIe10BATEILHOCTH U IPOrPeccum

CB0OOMHO OTepUpoBaTh MOHATUSIMH: 3aBUCUMOCTb, QYHKIMA, TpaduK (QYHKIUHU, MpsMast
MPONMOPIMOHAIBHOCTh, JIMHEWHas (QyHKUMs, o0OpaTHas NPONOPLHOHAIBHOCTh, Mapadoda,
runep0os1a, KyCOUHO-3a1aHHast PyHKIUS.

UccnenoBath (yHkmuio mo e€ rpaduky, ycTaHaBIMBAaTh CBOMCTBA (PYHKIMH: 001acTh
OTIpe/eNiCHUsl, MHOXECTBO 3HAY€HUH, HyId (QYHKUUU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHUA, YETHOCTh U HEUYETHOCTh, HaUOOJIbIlIee U HAUMEHbIIIEEe
3HA4YE€HUs, ACUMITOTBHI.

Pacnio3naBate  KBajgpaTHuHyro (QyHKIMIO 10  (opmysie, NOPUBOIUTH  NPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKU, TEOMETPHUH.

Onpenensth MoyiokeHHe Trpaduka KBaAPATUYHONM (PYHKIMM B 3aBUCUMOCTH OT €€
K03 PUIIEHTOB.

Crtpouth rpaduk KBaJpaTUYHOW (PYHKIIMH, ONMUCHIBATh CBOWCTBA KBAJAPATUYHOU (PYHKIUU
o e€ rpaduxy.



Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (DYHKITUH JJIS PEIICHUS 3a7a4.

Ha npumepe kBaapatuunoii (yHKIMU ctpouTh rpaduk dynkmuu y =af(kx + b) + ¢ ¢
HOMOIIIBIO TipeoOpa3oBanuii rpaduka ¢pynkiuu y=F(X).

WnnrocTpupoBaTh € MOMOINBIO Tpaduka peansbHYH 3aBHCHMOCTh WM TMPOILECC M0 HX
XapaKTEPUCTHKAM.

Apudmernyeckasi H reoMeTpHYecKasi IPOrPeccHu

CBOOOMIHO  OMEpHpPOBATh TMOHATHSIMHU: TIOCJICOBATEIBHOCTh, apupMeTHdyecKas |
reoMeTpUYIeCcKast IPOTrPECCHH.

3amaBaTh TOCIEAOBATEIIBHOCTH PAa3HBIMH CIIOCOOAMH: OINUCATEIHHBIM, TAOJIUYHBIM, C
MOMOIIBI0 (HOPMYJIBI N-TO YICHA, PEKYPPEHTHBIM.

BBINONMHATE BBIYMCICHUS C HCIOJb30BaHHEM (OpMyJ N-ro uieHa apuPMETHYECKOH Hu
TeOMETPUYECKOM MPOrPECCHiA, CYMMBI TIEPBBIX N YWICHOB.

N300pasxaTh YIeHbI MOCIEI0BATEILHOCTH TOUKAMU Ha KOOPAMHATHOMN TTOCKOCTH.

Perrate 3aauu, CBA3aHHBIC C YHCIOBBIMHE ITOCIIEAOBATCILHOCTAMH, B TOM YHCJIC 3a1a4H M3
peabHOM JKU3HHU (C UCTIOIB30BAHNEM KAJIbKYJIATOPA, IU(MPOBBIX TEXHOJIOTHIA).

Pacrnio3HaBaTh W MPUBOJUTH MPUMEPbl KOHEYHBIX M OCCKOHEUHBIX MOCIICI0BATEIBHOCTEH,
OrPaHUYEHHBIX  IOCJICAOBATCILHOCTEH,  MOHOTOHHO  BO3pacTaronmx  (yOBbIBArOIINX)
ITOCJIEA0BATEIBbHOCTEN.

VIMeTh mpeacTaBIeHHE O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, YMETh HAXOIUTh CyMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUICCKON TPOTPECCHH.

[TpuMeHATh METOT MATEMATHUECKOW MHAYKIIUH TP PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM

NPOrpamMMbl Bcero Konrpoanmbie
padoThI

UMCJIA 1 BBIYMCIIEHUA. 11 1

PannonanpHble yncna (IOBTOpEHUE)

OVYHKINN. KoopauHate! n 17

rpa¢uku. OyHKIIMH

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

CucreMaTHU3UPOBATh U 00OTAIIATh 3HAHUS 00 OOBIKHOBEHHBIX H
JecATUYHbIX Apo0sx. CpaBHUBATh U yIOPAJ0YMBATh Jpo0Hu,
peoOpa3oBbIBasi MPH HEOOXOAMMOCTHU AECATUYHBIC IPOOH B
OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B IECSITUYHbIEC, B YACTHOCTH, B
0ECKOHEUHYIO JeCATUUHYIO Ipo0b. [IpuMeHsITh pazHooOpa3HbIe
CrocoO0bl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUI TPOOHBIX BBIPAKEHUH,
coJiep KalIiX OOBIKHOBEHHBIE U JICCATHYHBIC IPOOH: 3aMEHSATh PH
HEOOXOMMOCTH JAECATUYHYIO TPOOh OOBIKHOBEHHOM 1 OOBIKHOBEHHYIO
JECATUIHOM, TPUBOANUTH BEIpAXKEHHE K (hopMme, Hanboiiee yIoOHO s
BBIYMCIICHUH, IPe0OPa30BbIBATE APOOHBIE BHIPAKEHHSI HA YMHOXKEHHE
¥ JIeJICHUE JIECTUYHBIX APOOEi K IEHCTBHUAM C IIEIBIMH YHCIAMH.
®enepanbHas paboyas nmporpamma | Maremaruka. 7-9 kiaccbl
(yrmyOnénnsiii ypoBeHs) 25 Permath 3aaun Ha 4acTH, IPOLICHTHI,
IPONOPLKH, Ha HAXOXKACHUE IpoOH (IIPOLIEHTA) OT BEIMYUHBI U
BEJIMYMHEI 110 €€ ApoOH (IIPOIICHTY), Ipodu (TpoLIeHTa), KOTOPBIN
COCTaBJISI€T OIHA BeJIMYMHA OT Apyro. [IpuBoauTs, pa3oupars,
OLICHUBATh PA3INYHbIC PEIICHHUS, 3aITUCH PEIICHUH TEKCTOBBIX 3a/1a4.
Hcnonb3oBathk TaONIMIBI, CXEMBI, YEPTEXKH, APYTHE CPEACTBA
MIPECTAaBICHNS JaHHBIX MPU pEIIeHUH 3a1aun. Pacrio3HaBate u
OOBSICHATH, OUPASICh HA OIIPEEIICHUS, IPSIMO MPOMOPIIUOHAIBHBIE U
00paTHO MPOTIOPIMOHATIHHBIE 3aBHCUMOCTH MEXIY BETMUINHAMM;
HPUBOIUTH MPUMEPHI ITUX 3aBUCUMOCTEH U3 pealbHOTO MUPA, U3
JPYTUX y4eOHBIX MPEAMETOB. PemaThs mpakTHKO-OpUEHTHPOBAHHBIE
3aJauu, Ha IpUMEHEeHne IpoOeid, MPOLIEHTOB, MPAMON U 0OpaTHOM
MPONOPIHNOHAIBHOCTEN, TPONOPLUI

N306paxaTh Ha KOOPAUHATHON MPSIMON TOYKU, COOTBETCTBYIOIIUE
3a/JaHHBIMKOOPINHATAM, JIy4H, OTPE3KH, MHTEPBAJIbL; 3alIUCHIBATh UX
Ha anreOpandeckoM sizbike. OTMeuaTh B KOOPAMHATHOM IIIOCKOCTH
TOYKH 1O 33JaHHBIM KOOPJIMHATAaM; CTPOUTH IPa(PUKH HECITOKHBIX
3aBUCHMOCTEH, 3a1aHHbIX (POpMyJIaMH, B TOM YHCJIE C IOMOIIBIO
uupoBeIx Tadopatopuil. [IpuMeHsTh, U3yyaTh MPEUMYIIECTBA,
HMHTEPIPETUPOBATH IpapUuecKuii Crocod MpecTaBlIeHUs U aHaIu3a
pa3HooOpa3HoH ku3HeHHOH HH(opmMarun. OcBauBaTh NOHSATHE



AJI'EBPAYECKUE BBIPAKEHU .

BBIpa}KeHI/IH C IICPEMCHHBIMU

YPABHEHUA 1 CUCTEMbBI
YPABHEHWM. Jluneitnpie ypaBHEHHS

10

¢GbyHKINH, OBIaaeBaTh (DYHKIIMOHATBHOW TepMUHONOTHEH. HaxoauTe
obJyacTh onpeneneHus u 00JacTh 3HaYeHU PyHkIuu. Mcnonb3oBaTh
pa3nuyHbIe crIocoOb! 3a1aHus PyHKIUH. Vcroap30BaTh CBOWCTBA
GbyHKUMH 1715 aHanu3a rpaduKOB peasibHbIX 3aBUCUMOCTEH (HYIIH
(GyHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIUHU, IIPOMEKYTKH
BO3pacTaHUs U yObIBaHUs (QyHKIMH, HauOOJIbIlIee U HAaUMEHbLIIEe
3Ha4YeHUs1 PYHKIINN)

Ognaners anreOpanyeckor TEPMHUHOIOTUEH U CUMBOJIHMKOH,
IPUMEHATH €€ B Ipoliecce OCBOCHMsI yueOHoro Marepuana. Haxonuts
3Ha4YCHUA BLIpa)KCHI/Iﬁ C ICPEMCHHBIMU IIPU 3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX; BBIIOJIHATH BHIYMUCIECHUS 10 (OPMYIIaM, TOMYCTUMBbIE
SHAYCHHUA IICPEMCHHBIX

Pemate nuHeliHOE ypaBHEHHE ¢ OAHOW IIEPEMEHHOM, IPUMEHSS
IIPAaBUJIA IIEPEX0a OT UCXOAHOIO YPaBHEHUS K PABHOCUIIBHOMY €MY
6osee npocroro Buaa. [IpoBepsTh, SBIISETCS I KOHKPETHOE YUCIIO
KOpPHEM ypaBHeHUs. OnpeenaTs YuciIo KOPHEH JINHEHHOTO
ypaBHEHUs. Peliars TMHEHHOE ypaBHEHHE, COJIEPKAILEE 3HAK MOTYJIS.
CocTaBiATh 1 pelaTh ypaBHEHHE 110 YCIOBHUIO 3a/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4u
IIOJIyYEHHBIH PE3yJIbTaT

UNCJIA 1 BBIYMCIIEHUA. Crenenb
C HaTypaJbHBIM I0Ka3aTeIeEM

AJITEBPAMYECKUE BBIPAKEHU .

MHoOTOo4/IeHbI

23

[IpuBOAUTE YKCIIOBBIE U OYKBEHHbIE TPUMEPHI CTENICHH C
HaTypaJIbHBIM MOKa3aTesleM, OObSICHSISI 3HAUEHNS OCHOBAHUS CTEIEHU
¥l [IOKAa3aTels CTeNeHH, HaXOJUTh 3HAUCHHUS CTereHel Byuia an (a —
11000€ palMoHAIBLHOE YUCII0, N — HaTypainbHOE 4ucio). [lonnmars
CMBICJI 3aITUCH OOJIBIIUX YHUCEI C TIOMOIIBIO IECATUUHBIX Ipo0ei 1
creneHel yucina 10, mpuMEHSITh UX B PEabHBIX CUTYaIUSIX

Ognazners anreOpanyeckoil TEPMUHOIOTUEN U CUMBOJIMKOH,
MPUMEHSTH €€ B IIPOLIECCe OCBOEHMsI yueOHOro Mmarepuaia. [lpuBoauts
OJIHOYJIEH U MHOTOWIEH K CTaHJApTHOMY BUIy. ONIpenensTh CTENEHN
OJIHOWIEHA U MHOT'OYJIEHA. BRIMOIHATE YMHOKEHHE OJJTHOWIEHA Ha
MHOTO4JIEH. BBIMOIHATE CI0XKEHNE, BHIUUTAHUE, YMHOKEHUE U
JIeJIEeHUEe MHOTOWIEHOB. HaxoInTh KOpHN MHOTOWIEHA.
DopMyIMpPOBATh ONPEAEIEHUETOXKAECTBEHHO PABHBIX BBIPAKEHUI.
Hcnonws30Bath npaBuiia Juisl 10KAa3aTENbCTBA TOXKIECTB. BBITONIHAT
TOIECTBEHHBIE TPE0OPa30BaHUS 1IEJIOTO BBHIPAXKEHUSI B MHOTOUJICH
MIPUBECHUEM MOJI0OHBIX CIaraeMbIX, pACKPHITUEM CKOOOK.
OcylecTBIATh pa3ja0KEHNUE MHOTOWIEHOB HA MHOKUTEIH IIyTEM
BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXKHUTEJISL, METOJJOM IPYIITUPOBKH.




10

AJI'EBPAMYECKHUE BBIPAKEHNM L.

DopMyIbl COKPAIEHHOTO YMHOXEHUS

UNCJIA 1 BBIYUCJIEHMA.
JlenmumocTh

OYHKIUWUW. JIuneiinas pyHKIus

YPABHEHUS U CUCTEMBI
VPABHEHUM. CrcTeMbl TUHENHBIX
YpaBHEHUN

14

10

16

14

[TpumeHnsaTH IpeodbpazoBaHNe MHOTOUWICHOB ISl PEIICHUS Pa3IMYHBIX
3a/1a4 U3 MATEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEaTbHON ITPAKTUKH.
3HAKOMHUTBCS C UCTOPUEN Pa3BUTUSI MATEMATHUKH.

Ognanets anreOpanyeckor TEPMHUHOIOTUEH U CUMBOJIHMKOH,
IPUMEHATH €€ B IIPOLIECCEe OCBOCHMs y4eOHOro MaTepuana. BelnoaHsaTh
TOKJIECTBEHHBIE IIPE0OPA30BaHUS LIEJIOT0 BBIPAXKEHHSI B MHOTOWIEH
IPUBEJCHNUEM MOA0OHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK, C
WCIOJIb30BaHUEM (hOPMYII COKPAEHHOTO YMHOKEHUsS. OCYIECTBIATh
Pa3IoKeHUEe MHOIOWICHOB HA MHOXKMTEIH IIyTEM BBIHECEHUS 32
CKOOKH O0IIEr0 MHOXKHTEIS, METO/I0OM IPYIIUPOBKH, TPUMEHEHHUS
(bopMyIIbl COKpalEHHOro yMHOXeHus. [Ipumensts npeodpasoBanue
MHOT'OYJIEHOB JUIsl pEIICHUS Pa3IMUHbIX 3a7a4 U3 MaTEMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEalIbHON IIPAKTUKU. 3HAKOMUTHCS C
UCTOPHUEN pa3BUTHS MAaTEMAaTHKHU.

[IpumeHnATH cBOMCTBA AeauMOCTH. IIpuBOANTE IpUMEpPHI U
pacrio3HaBaTh IPOCTHIE U COCTABHBIC YKCIIa, YETHBIC U HEYETHBIE
yucna. Jloka3piBaTh ¥ MPUMEHSTH MPU3HAKH JIETUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku 1eIMMOCTH CYyMMbI U TPOU3BEICHUS LIEIIBIX
yucell. HaxoauTs HanOOIbIINK OOLIUI IEeIUTEIb U HAUMEHbIIIEES
o01iee KpaTHOE IBYX 4Hcell. PemaTs mpakTHko-
OpPUEHTUPOBAHHBIC3a1a4H, UCITIOJIb3Ysl HAMOOIBIINI OOIIHIA ISTUTEIb,
HauMeHbIlee olIree KpaTHOe IBYX uncen. Pacmo3HaBaTh B3aMHO
npoctsle yncia. [Ipumenars anroput™ EBximmna. @opMynupoBath
onpeneaeHus JeIUMOCTH HallE0, YUCEN, CPABHUMBIX 1O IaHHOMY
MOJYJIHO. BBIMOJHATE A€NeHne ¢ OCTaTKOM.

Pacnio3naBats nuHeiHyto GyHkimto Y = kX + b, onmceiBath €€
CBOICTBA B 3aBUCHMOCTH OT 3HaueHuit kodpuimentos K u b.
Crtpouts rpaduku TuHEHHON QYyHKIUHU, PYHKIUU Y = | X |, KyCOUHO-
3agaHHol QyHKIMK. Vcnonb30BaTe HU(POBBIE pecypehl s
MOCTPOEHHUSI TpaPUKOB PYHKINN U U3ydeHUs: ux cBOMCTB. [IpuBoauTh
IIpUMeEpHI IMHEHHBIX 3aBUCMOCTEN B pealIbHBIX Mpolieccax 1
SIBTICHUSX.

CtpouTh B KOOPAUHATHOH MJIOCKOCTH IpadK JIMHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU; MOJIb3YACH TpauKOM, IPUBOAUTH IPUMEPHI
pelieHns ypaBHeHus. HaxoauTh pelieHne CUCTEMBI IBYX JTUHEHHBIX
ypaBHEHUH ¢ 1ByMs nepeMeHHbIMH. COCTaBIISITh U pelaTh CUCTEMY
JBYX JINHEWHBIX YPAaBHEHUH 10 YCIOBUIO 33J]a4l, UHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4¥ NOJYYECHHBIN PE3YJIbTAT




Bri0uparh, NpUMEHATH OLIEHUBATh CLIOCOOBI CPABHEHUS YUCET,
BBIUMCIICHUH, TOXKAECTBEHHBIX IPe00pa30BaHuil anredpanyecKkux
BBIPA)KCHU, PELICHUS] YPABHEHUHN U CUCTEM YPAaBHECHU, 3aaHUA
(GyHKLIMH, aHanM3a U NOCTPOeHUs ux rpadukos. Mcnonb3oBaTh
(GyHKIMOHATBHO-TpapUUECKUe MPEACTABICHHS I PELICHUs 3a/ay.

8 1 Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEHCTBUN U
CaMOIIPOBEPKY pe3yIbTaTa BEIYUCICHUH, TPeOoOpa3oBaHUM,
IOCTPOCHHUH. Pemate 3a1aun u3 peabHOM )KU3HU, IPUMEHATh
MaTeMaTHYECKUE 3HAHUs JUIS PELICHUs 3a1a4 U3 IPYTUX IPEIMETOB.
Pemiare TekcTOBBIE 331aUM, CPABHUBATH, BEIOUPATH CIIOCOOBI PELICHUS
3a/1a4U.

1 [ToBTOpenwue, 0600meHNE,

cUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10

4
I[TPOI'PAMME 136




8 KUIACC

n/n

HanmeHoBaHMe pa3e/ioB U TeM
NPOrpaMMblI

YPABHEHUA 1 HEPABEHCTBA.
HepaBencrtpa

UMCJIA 1 BBIYUCIIEHUA.
KBagpartHblil KOpEeHb

KoauuecTBO 4acoB

Bcero

20

18

KoHnTpoJbHbIE
padoThI

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

DopMyIMpoOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH
UX Ha KOOPAMHATHOM MPSAMOH, 10Ka3bIBATh AJIr€OpandecKH.
OueHuBaTh 3HaYEHUS BBIPAYKEHUS, UCII0JIb3Yys HEPAaBEHCTBA.
[IpumMeHsTH CBOICTBAa HEPABEHCTB B X0A€ pellieHus 3a1ad. OnpenensiaTb
paBHOCHUJIbHBIE HepaBeHCTBaA. [IpUBOINTE IpUMEpPBI peLIeHUI
HepaBeHCTB. PemiaTh TMHElHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
CUCTEMBbI JINHEHHBIX HEPABEHCTB, N300pakaTh PEIICHUE HA YUCIOBOI
IpsSMOM, JOKa3bIBaTh HEPABEHCTBA. PeliaTh TEKCTOBBIE 3a/1a4H C
IIOMOILBIO JIMHEWHBIX HEPABEHCTB C OJTHOM NlepeMeHHo. MccienoBars
JUHENHHOE HEPaBEHCTBO C OJIHOW IIEPEMEHHOM ¢ mapaMeTpoM.
3HaKOMHTBCS C HICTOPUEH Pa3BUTHS anreOphl.

DopMyIUpOBaTh ONPEAEIECHUE KBaPAaTHOTO KOPHS U3 YMCIIA,
apru(METHIECKOTO KBapaTHOTO KOpHs. [IpUMEHATh oneparuio
M3BJICYECHUs] KBAAPATHOTO KOPHS U3 YNCIA, UCIIOJIB3YS IPU
HEO0XOUMOCTHU KaJIbKyaaTop. OLeHUBaTh KBAJAPaTHbIE KOPHU
LeJIBIMU YHUCIIaMU U IECITUYHBIMU po0siMu. CpaBHUBATh U
YIOPSAIOYMBATh PALIMOHAJIBHBIEC U UPPALMOHAIBHBIEC YUCIIA,
3aIIMCaHHBIC C IOMOILBIO KBaJIPAaTHBIX KOPHEN. BBINIOIHATE onepanuu
C UppalroHaIbHBIMU ynciaamMu. MccnenoBaTs ypaBHEHHE X2 = 4,
HaXOJUTh TOUHBIE U MPUOIMKEHHBIE 3HaYeHUs KopHell npu a > 0.
HccnenoBaTh CBOMCTBA KBAJAPATHBIX KOPHEH, IPOBOJISI YUCIIOBBIE
HKCHEPUMEHTBHI C UCITIOJIb30BaHUEM KAJBKYIATOPA (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEN;
HOPUMEHSTh UX JUIA IpeoOpa30BaHUs BBIPAKEHUN. BHIMOTHATS
peoOpa30BaHUs BHIPAKEHUH, COIep KAIUX KBAAPAaTHbIE KOPHHU.
Bripaxxats nnepemenHbie u3 Gopmyi. Beraucnars 3HaueHus
BBIPAXECHUI, COAEP/KAIUX KBAIPAaTHBIE KOPHU, UCITONb3Ys IIPH
HE0O0XOAUMOCTH KaJbKYIATOp. Mcronp30BaTh B X0/€ peLIeHUs 3aa4
3JIEeMEHTapHbIE MPECTABICHUS, CBA3aHHbIE C TPUOTMKEHHBIMU
3HAUEHUSAMU BEIMUYMH. 3HAKOMUTBCS C NCTOPUEH Pa3BUTHS
MAaTE€MaTHKHU.




YPABHEHUA 1 HEPABEHCTBA.
KBanparnble ypaBHEHUS

26

Pacnio3naBath ypaBHEHUS C OJHOM NIEPEMEHHOM, KBapPAaTHbIE
ypaBHeHus. OnpenensaTb paBHOCUIbHBIE ypaBHEHUs. [IpuMeHsaTh
CBOMCTBA ypaBHEHUH C OJIHOM NIEPEeMEHHOM. 3anuchiBaTh HOpMyITy
KOpHEH KBaJpaTHOIO YPaBHEHUS; pelIaTh KBAaIpaTHbIC YPABHEHUS —
HIOJIHBIE U HenoaHble. OnpenensaTs KOMUIECTBO JEHCTBUTEIBHBIX
KOpHEH KBaJpaTHOTO ypaBHeHHs. HabmroaaTe 1 aHaM3upoBaTh CBSI3b
MEXy KOPHAMH U KO3pPULIMEHTaMU KBaJJpaTHOIO YPABHEHUSI.
dopmynupoBaTh Teopemy Buera, a Tak:ke 00paTHYIO TEOpEMY,
IIPUMEHATH 9TH TEOPEMBI IS penieHus 3aaad. [Iposoauts
MIPOCTEUIINE UCCIEN0BAaHUA KBaIPAaTHBIX ypaBHEHUH. PemaTh
TEKCTOBBIE 33/1a4l. 3HAKOMUTHCS C UCTOPUEHN pa3BUTHS MaTEMaTHKHU.

AJI'EBPAMYECKHUE BBIPAKEHNM L.

Jpo6Ho-paniioHallbHbIE BBIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
Jpo6HO-palinoHalbHbIE YpaBHEHUS

22

25

3anuceiBaTh anredpandeckue BoipakeHus. HaxonuTh omnycTumsle
3HAYEHUS IEPEMEHHBIX B IPOOHO-PALIMOHAIILHBIX BBIPAKEHUSX.
BbINONHATE 4KCIOBBIE IOJCTAHOBKY M BBIUMCIIATH 3HAUE€HUE Jpodu, B
TOM YHCJIE C TIOMOIIIbIO KalbKysiTopa. DopmynnpoBaTh OCHOBHOE
CBOWCTBO anreOpanyeckoi ApoOu 1 MPUMEHSATh €ro AJs
npeoOpazoBaHus ApoOeii. BHIMOTHATH TOXKIECTBEHHBIC
npeoOpa30BaHus pallOHAIBHBIX BbIpaXKEHUN. BoINOIHATE neiicTBus ¢
anredpanvyeckumu 1poosmu. [IpuMeHsaTs npeodpazoBaHus BIpAKEHUN
JUIs peuieHus 3anad. Beipaxars nepeMeHHble U3 Gopmyn
(pu3nyeckux, reOMETPUUECKUX, OMUCHIBAIOIIUX OBITOBBIE CUTYALIUH).

PacnioznaBathk ApoOHO-panimoHanbHbIe ypaBHEHUs. Pemath qpoOHO-
paloOHalIbHbIE YPAaBHEHUS, CBOJAIINECS K IMHEHHBIM WIH K
KBaJApaTHBIM YpaBHCHHAM, UCIIOJIB30BATh MCTOA 3aMCHbI nepeMeHHoﬁ.
Pemiate TekcTOBBIE 331a4K aNredpanyeckuM CrocoooM: MepexouTh
OT CJIOBECHOM (POPMYITMPOBKHU yCIOBUS 337a4M K anreOpandeckou
MOJIEJIH ITYTEM COCTABIICHUS YPABHEHUS; PEIIaTh COCTaBICHHOE
ypaBHEHUE; HHTEPIIPETUPOBATh pe3ynbTar. Mcnoas3oBaTh
rpaduUecKyr0 MHTEPIIPETALUI0 YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

OVYHKIINN

24

Hcnonb30Bath GyHKIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
Haxoauth 061acTh onpeaeennsi © MHOYKECTBO 3HaUYeHUN (DYHKITHH.
Bbruncnare 3HaueHus QyHKUUH, 3aJaHHBIX hopMyTaMu (TIpH
HE00XO0IMMOCTH UCIOJIB30BaTh KaJIbKYJIATOP); COCTABIAThH TaOIUIIbI
3HayeHu’ pyHKUIMU. ONMUCHIBaTh CBOMCTBA (DYHKIIMHM HA OCHOBE €€
rpaduueckoro npezacrasienus. Haxoauts ¢ momonibio rpapuka
(yHKIIMK 3HAYE€HUE OJIHOM U3 pacCMaTpUBAEMbIX BEIMYHH I10



AJITEBPAMYECKUE BBIPAKEHUW .

Crerneaun

YUUCJIA U BBIYUCJIEHNWA.
JlenumocThb

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLMs 3HAHUH

16

12

3Ha4YeHu1o Apyrou. MccnenoBars mpuMepsl rpauKoB, OTPAKAIOLIIX
peanbHbIe TpoLiecchl U ABieHus. [IpuBoANTE MPUMEPHI IPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMHU CBOMCTBaMU. BeIpakath GpopMynoin
3aBHCUMOCThH MEX1y BenuurHamMu. ONHICHIBATh XapakTep N3MEHEHUS
OJIHO BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHHUsI pyroi. Pacno3HaBarhb
BUJIBI M3y4aeMbIX GyHKuuid. CTpouts rpaduxu GyHKIHA Y = X 2,y
=X 3,yX=,kKyX=.Hcnonp3oBars GyHKIHOHATHHO-TPaPHUCCKHE
MPEICTABICHUS ISl PELICHUS U UCCIIEIOBAHUS YPABHEHUH U CUCTEM
ypaBHeHul. [IpuMensaTs 1 poBbie pecypchl AJis MOCTPOCHHUS
rpaduKOB U UCCIICTOBAHMSI CBOMCTB (DyHKIIUH.

DopMyIIUpOBaTh ONPEACICHUE CTEINIEHU C LEJIBIM T0Ka3aTeIEM.
dopMynupoBaTh, 3aMUCHIBATh B CHMBOJIMYECKOH popme u
WUTIOCTPUPOBATh IPUMEPAMU CBOMCTBA CTENEHU C LIETBIM
nokasareseM. [IpuMeHsTh cBoMcTBa CTENEHU Ui IpeoOpa3oBaHus
BBIPQXKEHUM, COIEPIKALIUX CTENEHH C LIEIbIM IIOKa3aTEJIEM.
BbInosHATE AEUCTBHS € YMCIaMU, 3alIMCAHHBIMU B CTaHIAPTHOM BHJIE
(YMHOK€HUE, 1eTIeHe, BO3BeIeHuE B cTenenb). [lonyyars
IIPEJCTaBICHUE O 3HAYUMOCTH JEHCTBUTEIBHBIX YHACEN B
IPAKTUYECKOH JESITEIbHOCTH YeI0BeKa. AHAIU3UPOBATh U JENaTh
BBIBO/IbI O TOYHOCTH NPUOIMKEHUS UPPALMOHATIBHOTO YUCIIA IPU
pemienuu 3a1a4. OKpyriisTh UppallMOHANIbHbBIE YNCIIA, BBIIOIHATh
IPUKUAKY Pe3yJbTaTa BBIYMCIECHUN, OLEHKY 3HAYE€HNUI YHCIOBBIX
BBIPA)KCHUIA.

DopmMyIUPOBATH ONPEACIIECHUS AETMMOCTH HALEN0, YACEII, CPABHUMBIX
10 JAHHOMY MOAYJIIO. BBIMOMHATE AeeHne ¢ OcTaTKOM. JloKa3bIBaTh U
IIPUMEHSATH CBOMCTBA CPaBHEHUM 110 MOAYNI0. Haxoauts ocratku
CYMMBI U TTPOU3BEJECHHUS MO0 TAHHOMY MOJIYJIIO.

Bo16upaTh, NpUMEHATH OLIEHUBATH CIOCOOBI CPAaBHEHHUS YHCE,
BBIYMCIICHHUH, TOXK/IECTBEHHBIX Pe00pa30BaHUM BbIpAXKEHUH, pelLICHHs
yYpaBHEHUH U CHUCTEM ypaBHEHUM, HEPABEHCTB, IOCTPOEHUS TpaduKOB.
Ocy1ecTBIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX I€HCTBUN U
CaMOTIPOBEPKY pe3yibTaTa BRIUMCICHUH, TPEOOpa30BaHUT,
MIOCTPOEHMM. Pemars 3a1aum U3 peanbHON )KU3HU, IPUMEHSITh
MaTeMaTHYeCKHUe 3HAHUS [yl PEeIIeHUs 3a1a4 U3 IPYTuX IpeIMeTOB.
Pemiate TeKCTOBBIE 331a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI PELICHUs
3anaun. Mcnonb30BaTh QyHKIIMOHATBHO-TpaQUUECKHUE MTPEICTaBICHHS
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9 KIIACC

Ne
n/n

HanmeHnoBaHue pa3aesioB U TeM
NPOrpamMmbl

OYHKIWNU

YPABHEHUMA 1 HEPABEHCTBA.
KBagparnsle HepaBeHCTBA

KoanuecTBo 4acoB

Bcero

25

28

KoHnTpoJbHbIE
padoThI

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

OnwuceiBaTh NoHATHE «PYHKIU». [[puMEHSTH CBOMCTBA (DYHKIIMIA:
HYyJIH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (PYHKIUH,
MIPOMEXYTKH BO3pAacTaHMsl U yObIBaHUS (PYHKLUH, YETHBIC U HEUETHBIC
(dbyHKIMKM, HaMOOJIBIIIEe U HAUMEHbIIIEE 3HAYCHHS (PYHKITUH.
Pacnio3naBath KBaApaTHBIN TPEXWICH, YCTaHABIUBATH BO3MOKHOCTh
€ro pa3jioKeHUs1 Ha MHOXHUTEIH, PACKIIA/IbIBaTh Ha JIMHEHHBIE
MHOKUTEIN KBaIPATHBIA TPEXWICH C HEOTPHUIIATEIbHBIM
JUCKPUMHUHAHTOM. Pacrio3HaBaTh KBaJIpaTHUHYIO (YHKIUIO T10
¢dopmyie. [IpuBoANTE MPUMEPHI KBaPATHYHBIX 3aBUCHMOCTEH U3
peanbHOH KU3HU, PU3UKH, TeOMETPHH. BBISBIATE 1 060011aTH
0CcOOCHHOCTH rpaduKa KBaApaTHIHOM QyHKIMH Y = ax 2 + bX + C.
OmnpenensTe KOOPAMHATH BEPUIMHBI 1apadoJIbl, OCh CHMMETPUHI
napabosbl. CTpouTs rpaduky KBagpaTUUHbIX QYHKLIUH, 3aJaHHBIX
dopmynamu Bumay =ax2,y=ax2+ ¢, y=xX+b)2+c,y=ax2
+ bX + C. BeimonusaTh nocrpoeHue rpadukoB GyHKIHIA ¢ HOMOIIBIO
npeodpaszoBanuii Buaa: f(x) — f(x) + a; f(x) — f(x + a); f(x) — kf(x),
f(x) — f(| x ]), f(X) — |f(x)|. Pacno3naBars creneHHbie GYHKIMU C
HaTypaJbHBIMH [TOKA3aTeNIMU, CTPOUTH I'pa)UKU CTENEHHBIX (QYHKINUN
¢ nokaszatensMu 2 u 3. Mcnonb30BaTh CBOMCTBA rpaIKOB CTETIEHHBIX
(GyHKIMH ¢ HaTypaJIbHBIMU ITOKA3aTENIIMU MPU PEILICHUH 3a/1au.
Crpouts rpaduku GyHKIuid Yy X =, 3y X =, Y = | X |. AHanu3upoBaTh
Y TIPUMEHSITh CBOMCTBA U3YYEHHBIX (QYHKIUI JUIs UX TOCTPOSHMS, B
TOM YHCJIE C TIOMOIIBIO I (PPOBBIX PECYPCOB.

YwuraTh, 3aIMCHIBATH, TOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA;
UCIOJIb30BATh CUMBOJIMKY M TEPMUHOJIOTHIO. BBITONTHATE
npeoOpa3oBaHusl HEPABEHCTB, HCIIOJIL30BATh TSI IPeoOpa3oBaHuUs
CBOWCTBA YUCIIOBBIX HEPABEHCTB. Pacrio3HaBaTh KBaipaTHbIE
HEPaBEHCTBA C OJHOW NepeMEHHOM. PemaTe KBaJpaTHOE HEPABEHCTBO
rpadM4ecKUM METOJIOM U METO/I0M MHTEpBaJIOB. PemaTh KBaipaTHbIe




YPABHEHUA 1 HEPABEHCTBA.
YpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI

UMCJIOBBIE
I[NOCJIEAOBATEJIbBHOCTU 1
[MTPOI'PECCUU

30

28

HEpaBEHCTBA, UCIIONIb3Ys Tpaduueckue npeacraBiaeHus. Pemars
HEpPaBEHCTBA, COACPKaIINe 3HaK Moays. M300paxars perieHue
HEPABEHCTBA C OJHOM NEPEMEHHON U CUCTEMBI HEPAaBEHCTB Ha
KOOPAMHATHOU IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.
OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PEILIEHUU PA3JINYHBIX
3a/1a4, B TOM YHCJIE IIPAKTUKO-OPUEHTUPOBAHHBIX. Pacrio3HaBarth
HEpPaBEHCTBO C JBYyMs llepeMeHHbIMU. [IpuMeHsaTh rpaduyeckuil MeTon
peLIeHUs CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

Pemrats OukBanpatusie ypaBHeHuUs. [I[pUMEHATh METOIBI
PaBHOCWIIBHBIX NPe0Opa30BaHU, 3aMEHbI IEPEMEHHOH, rpaduyeckoro
MeTO/a MPHU PEIICHUHN ypaBHEeHUM 3-1 u 4-ii cteneHne. Pemate
IpoOHO-pallMOHAIbHbIC YpaBHEHHs U HEepaBeHCTBA. Pacrio3HaBaTh
JTWHEHHBIC YPaBHEHUS C ABYMs NiepeMeHHbIMUA. CTPOHUTH rpaduKu
YpaBHEHMH, B TOM YHCIIE UCIIOJIB3Ys LU pOBbIe pecypchl. Pemars
IIPOCTEUIINE CUCTEMBI ABYX HEJIMHEHHBIX YPABHEHUN C ABYMS
nepeMeHHbIMU. [IpUBOANTE TpaduuecKyro HHTEPIPETALUIO PELLICHHS
YpaBHEHUS C ABYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHHM C JBYMS
nepeMeHHbIMU. PeraTh TekcToBbIe 3a/1a41 alreOpanyeckum
cniocoboM. McenenoBarh CUCTEMBI HEIMHEHHBIX YPaBHEHUH C
napameTpoM. Pemarts nmpocreiiiire HepaBeHCTBa C IBYMs
IIEPEMEHHBIMHU U UX CUCTEMBI.

OcBauBaTh ¥ IPUMEHATH UHIEKCHbIE 0003HAUEHUS, CTPOUTH PEUEBbHIE
BBICKA3bIBAHUS C MCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBA3aHHOMU C
MOHATHEM I0CJIeI0BaTENbHOCTU. ONpenensaTh BUIbI
IIOCJIEI0BATEIBHOCTEN: OTPAHUYEHHAS T10CIIE10BATEIBHOCTbD,
MOHOTOHHO BO3pacTatoias (yObIBaroIIast) Mmocjaea0BaTeIbHOCTD.
AmnanuzupoBath GopMyIly N-To 4iieHa MO0CIe10BaTeIbHOCTH UK
PEKYPPEHTHYIO (DOPMYITY U BBIYUCIATH WIECHBI OCIEI0BATEIbHOCTEN,
3aJJaHHBIX ATUMHU (OpPMYyJIaMH. Y CTAHABIMBATh 3aKOHOMEPHOCTD B
MTOCTPOCHHH MOCIIEA0BATEIBHOCTH, €CIIU BBIUCAHBI IIEPBBIE
HECKOJIbKO €€ ujeHoB. Pacro3HaBath apudMeTHuecKyo U
reOMEeTPUUYECKYIO IPOrPECCUU MPHU Pa3HbIX criocobax 3ananus. Pemars
3aJ]auu C UCIOJIb30BaHUEM (OPMYII N-TO YjeHa apudMeTHIecKoi u
reOMEeTPUUYECKOI Mporpeccuii, CyMMbI MepBbIX N uneHoB. M300paxats




YIEHBI TOCJIEI0BATEIbHOCTH TOYKAMH HAa KOOPAUHATHOM IJIOCKOCTH.
PaccmarpuBaTh npuMepbl IPOLECCOB U SIBJIEHUN U3 PEATBHOM KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHHE B apu(METHUECKOI Mporpeccuu, B
TEOMETPHUYECKON MPOTpeccun; H300pakaTh COOTBETCTBYIOIIUE
3aBUCHUMOCTH rpaduuecku. PemaTs 3aaun Ha MPOLIEHTHI, 0aHKOBCKHE
BKJIaJbI U KpenuToBanue. [Ipeacrapnsate 66CKOHEUHBIC
MepUONYEcKHe IpoOU B BUJIe OOBIKHOBEHHbBIX. 3HAKOMUTBHCSA C
MOHATHUEM CXOAUMOCTH IMOCIEN0BATEIbHOCTH, HAXOIUTh CYMMY
OeckoHeYHO yObIBarolIeil reomeTpruieckoi nmporpeccuu. [IpumMeHsTs
METOJ MaTeMaTUYECKON MHAYKIIMU. 3HAKOMHUTHCS C UICTOpUEH
pa3BUTHUSI MATEMATUKHU.

AJI'EBPAMYECKUE BBIPAXKEHU .
CreneHsb ¢ palluOHAIBHBIM [T0KA3aTEIEM

[ToBTOpenue, 060061IeHNE,
cUCTEMaTH3alMsl 3HAHUI
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DopMyIUpOBaTh ONpeAeeHUs] KOPHS N-i CTENEHU U CTEIEHH C
panMoHaIBHBIM MOKa3aTeneM. [[puMeHsITh oneparuo u3BJIeYCHUS
KOpHS N-i CTENeHH, UCTIONb3Ys IPU HEOOXOAUMOCTH KAIbKYJISTOP.
BrruucisaTs 3HaueHUE CTENEHU ¢ PAIIMOHAIBHBIM TTOKA3aTeJIeM.
OneHuBaTh 3HaUCHHUE KOPHS N-i cTeneHu, 3HaUeHUe CTETIeHU C
palMoHaIBHBIM ITOKAa3aTeIeM IEJIBIMUA YUCIIAMH U IECATUYHBIMU
npo6simu. CpaBHUBATH U YIOPAIOUMBATH PALIMOHAIBHBIE U
HppalMoOHANIbHBIE YHCIIA, 3aIMCAHHBIEC C TTOMOIIBIO KOPHS N-i CTETEHH,
CTENEHU C PALIMOHAIIbHBIM MOKa3aTesneM. BBINOIHATh TOXKIECTBEHHbIE
npeoOpa3oBaHus BEIPAKEHUS, COACPIKAIIETO KOPEHB N-i CTETICHH,
CTENEHb C PALIMOHAJIBHBIM MTOKa3aTesieM. 3HAKOMUTBCS C UCTOPHUEI
pPa3BUTHUSI MAaTEMAaTUKH.

OnepupoBarh MOHATHEM YUCIOBOTO MHOXKECTBA. AKTYaIU3UPOBATh
TEPMUHOJIOTUIO U OCHOBHBIE JEHCTBHUS, CB3aHHBIC C YHCIIAMH:
HaTypaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHUCIIO, IENUMOCTh
HaTypaJIbHBIX YHCEIl, IPU3HAKH JETUMOCTH, LIEJI0€ YUCII0, MOIYJIIb
yuclia, OOBIKHOBEHHAs U IeCATUYHAs! Ipo0b, CTAaHJAPTHBIN B YKCIa,
apu(pMeTHYECKUI KBaIpaTHbIH KOpeHb. BBIOIHATE AeHCTBUS,
CPaBHUBATH U YIOPSAIOYMBATH YUCIIA, TPEACTABIIATH YHCIIA HA
KOOPAMHATHOMU IIPSAMOM, OKPYIJIATH YUCIIA; BBIIOJIHATH IPUKUIKY U
OILICHKY pe3yJIbTaTa BEIYMCICHHN. Pelars npakTnaeckue 3a1auw,
coJiepaKallKe MPOLEHTBI, 1OJIH, YACTH, BBIPAXKAIOLE 3aBUCUMOCTH:
CKOPOCTb — BPEMsI — PACCTOSIHUE, [IEHA — KOJTMYECTBO — CTOUMOCTb,




00BEM paboOTHI — BpeMs — TPOU3BOAUTEIILHOCTh Tpyaa. PazoupaTs
peanbHbIe )KU3HEHHBIE CUTYalluH, ((OpPMYyITHUpPOBATh UX HA SI3BIKE
MaTeMaTHKH, HAXOJUTh PEIIeHUE, IPUMEHS MaTeMaTHYeCKUH
anmnapar, MHTEpIPETUPOBaTh pe3yibTaT. Pemarb TeKCTOBbIE 3a1a4l
apu(pMeTHUECKUM CII0COOO0M; U3BJIEKATh HEOOXOMMBbIEC JaHHBIE,
MPECTaBICHHbIE B BEpOAIbHOM, TpauecKOM U TaOIUYHOM BHJIE.
Pemate TeKcTOBBIE 331a4M C TIOMOILIbIO BBE/ICHUS IEPEMEHHBIX,
COCTaBJISITh YPaBHEHUS, HEPABEHCTBA, CUCTEMBl YPABHEHUN 1
HEpPaBEHCTB 110 YCJIOBHIO 3a1a4u. OnepupoBaTh NOHATUSAMU: CTEIIEHb C
LEJIBIM MTOKa3aTeneM, apu(MeTHUECKUI KBaIpaTHBIA KOPEHb,
MHOTO4JIEH, ainredpanyeckas Ipodb, TOXKAECTBO. BITOTHATH
OCHOBHBIE JICHCTBHUS: BBIIIOJIHATH PACUETHI IO (hOpMyIaMm,
peoOpa3oBbIBATh LieNble, APOOHO-PALMOHATIbHbIE BEIPAXKEHUS U
BBIPAYKEHUS C KOPHSAMH, PEATM30BbIBATH PA3JI0KEHHE MHOTOUJIEHA HA
MHOYKHUTEJH, B TOM YHCIIE C UCIOIb30BaHUEM (OPMYJI Pa3HOCTH
KBa/IpaToOB, CyMMbI M Pa3HOCTH KyOOB, KBaJipaTa CyMMBbI U Pa3HOCTH,
Ky0a CyMMBI U pa3HOCTH; HAXOJUTb JJOIYCTUMbIE 3HAUCHHUS
MIEPEMEHHBIX U1l IPOOHO-PaLlMOHAJIBHBIX BBIPAXKEHUH, KOPHEH.
MogenupoBaTh ¢ HIOMOIIBIO (GOPMYIT peaIbHbIE IPOLECCHI U SBICHHUS.
OnepupoBarh NOHATHUAMH: QYHKIMS, FpaduK QYHKIMH, HYJIU
(GYHKINH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, IIPOMEXKYTKH
BO3pacTaHMsl, IPOMEXYTKH YObIBaHUS, HAOOJIbIIEE U HaUMEHbIIIEe
3Ha4YeHusl QyHKIMU. AHAIM3UPOBATh, CPAaBHUBATb, O0CYXIaTh
cBOicTBa (PyHKIIMMH, CTPOUTH UX rpaduku. OneprupoBaTh MOHATHIMHU:
npsiMasi IPOMOPLUOHATIBHOCTb, 00paTHas MPONOPIIMOHAIBHOCTB,
nuHelHas QyHKIMs, KBaapaTHuHas QyHKIus, napadoia, runepooa.
Hcnonb30Batk rpa@uKy Ui ONIpeIeNeHus] CBOMCTB, IPOLECCOB U
3aBUCHUMOCTEH, ISl pelIeHUs 3a/1a4 U3 IpYTuX y4yeOHbIX PEAMETOB U
peanbHOMN )KU3HU; MOJIETUPOBATh C TIOMOIIbIO Tpa(UKOB peanbHble
MpoLecchl U sBJIeHUs. BripaxkaTs (hopMynamMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU, MOJEIIUPOBATh PEAJIBHBIE ITPOLIECCHI.

OBILIEE KOJIMYECTBO YACOB I10
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