MynununansHoe 6101KeTHOE 06meobpasoBaTe/bHOE yapexKIeHHEe MyHHIHIAILHOTO obpazoBanus
«Komexabbcxnmit paiion» «Cpennss o6meobpazopaTennHas mKona Ne3 umenn Ilepsoro

Ipesnpenta Pecy6anku Anvires xapamosa Acaana Aimesuay

PACCMOTPEHO COI'JIACOBAHO

Ha 3acenanuu nenarorugeckoro 3amecTurens aupextopa no YBP

coBera %ﬁ % C.B.Kyesa

[Tpotokon Nel '

ot «31»aBrycra 2023r oT «01»centsabps 2023r
PABOYASI TPOTPAMMA

y4e6HOro npeamera «Aareépa»
(ba3oBbIH ypoBeHb)
ans obyqaromuxcs 7-9 kiaaccos

Erepyxaii
2023



HOACHUTEJIBHAA 3AIIMCKA

Anrebpa siBAsieTCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUs:
OHa oOecreynuBaeT M3y4YCHHUE JPYTUX IUCIMIUIMH, KaK €CTECTBEHHO-HAy4HOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl MPOJAOJIKEHUS 00pa30BaHUs U
B TOBCEIHEBHOM >KM3HMU. Pa3zBurHe y O0Oy4yaroluMXcsi Hay4HbIX IpECTaBICHUN
O TPOUCXOKIACHUU M CYIIHOCTH ajareOpanueckux aOCTpakiui, crocode OTpakKeHUs
MaTeMaTH4YeCKOM HayKol SBICEHUH U TMPOIECCOB B TMPUPOJAE M OOIIECTBE, POJIU
MaTeMaTU4YeCKOro MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI M KAYE€CTB MBIIIJICHUS, HEOOXOIUMBIX JIJIs
ajlanTaliid B COBpEeMEHHOM IuppoBoM oOmiectBe. M3yuenue anreOpnl oOecrnieunBaeT
pa3BUTHE yMEHHUs HaOI0/1aTh, CpPaBHUBATh, HAXOJHWTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIMOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUSI W BBIBOJIBI, (OpMYIUpOBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpsbl
oOecrieyrBaeT pPa3BUTHE JIOTHYECKOTO MBIIIJICHUS OOYYaIOIIMXCS: OHH HCIOJIB3YIOT
JNEyKTUBHBIC W HWHIYKTHBHBIE pacCyXJeHus, oO00O0IeHne ¢ KOHKPETH3aIMIO,
abcTparupoBanue u aHanorut. O0yueHue anredpe npeanogaraeT 3HauuTeIbHBIA 00hEM
CaMOCTOSITEILHON JIEATEIBHOCTH OOYYAIOIIUXCS, TTOATOMY CaMOCTOSITEILHOE PEIICHHE
3a/1ay SIBISIETCS peann3aluei AesTeIbHOCTHOTO IPUHIIMIA 00yUYeHUSI.

B cTtpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» uisi OCHOBHOTO OOIIETro
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JTHUHHUU:
«Ywucna v BEIYMCICHUS, «ANre0pandeckue BRIpaXeHUs», «Y paBHEHUSI 1 HEPABEHCTBAY,
«DyHkuun». Kaxnas u3 3Tux coaepkKaTeabHO-METOAUYECKUX JUHUN pa3BUBACTCS Ha
IPOTSHKEHUU TPEX JIET M3YUYEHHs Kypca, B3aUMOAECHCTBYS C APYTMMHU €ro JUHUSIMU. B
X0JIe M3y4eHHs] Y4EOHOro Kypca OOydaroIMMCS MPHUXOAUTCA JIOTUYECKU PaCCyKIaTh,
UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBSI3W ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH, MPEIACTABICHHBIC
BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4YeCKOro OO0pa3oBaHUS U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalONIUMHUCS OCHOB YHHBEPCATBHOTO MaTEeMaTHYECKOTO  S3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM 0OCOOCHHOCTBIO YUCOHOT0 Kypca «ANredpay siBIseTCs
€ro MHTETPUPOBAHHBII XapaKTep.

Conepxxanue JUHUU «YuCIa U BBIUUCICHUS» CIY>KUT OCHOBOM JJIA JaJIbHEUIIIETO
M3YYCHUS] MATeMATHKH, CIIOCOOCTBYET pAa3BUTHIO y OOYYarOmIMXCsl JIOTHYECKOTO
MBIIUIICHUSI, (OPMHPOBAHUIO YMEHHUS TIOJIb30BAThCS ~ QITOPUTMAMH, a TaKKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOMMUMBIX [JIsl TOBCEIHEBHOW >KHU3HHU.
Pa3Butre MOHSATHA O 4YHMCIIE HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS CBSI3aHOC
pPAIMOHAILHBIMU U HMPPAIMOHATIBHBIMUA YHCIaMHU, (OPMUPOBAHHEM IPEICTABICHUIO
JNEUCTBUTEIIBHOM YHCJIE. 3aBEpPIICHUE OCBOCHHS YHCIOBOW JIMHUM  OTHECEHOK
cpeaHeMy o01eMy oOpa3oBaHHIO.



ConepkaHve ABYX aidreOpanvecKuxX JIMHUA — «AJTeOpandecKue BBIPAKEHUS» H
«YpaBHEGHHsI MW HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OO0yYaIOIIUXCS
MaTeMaTHYECKOTO armapaTa, He0OX0MMOT0 JUTsl pEIISHUS 3a7a9 MaTEMaTHKH, CMEKHBIX
MPEIMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO 0OIIETro
oOpa3oBaHus Y4eOHBIH MaTepuan TPYHIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAXKCHUH.
Anrebpa JEMOHCTPHpPYET 3HAYCHHE MATEMAaTHKH KakK s3blKa I TIOCTPOCHHS
MaTeMaTHISCKUX MOJICJICH, ONMCaHMsI TIPOIIECCOB U ABJICHUHN pealbHOTO Mupa. B 3amaun
oOydeHus anredpe BXOIAT TakKe JaIbHEHIIIee Pa3BUTHE aITOPUTMHYECKOT'O MBIIIIJICHHUS,
HEOOXOIMMOTO, B YaCTHOCTH, JIJISI OCBOSHUS Kypca MH(POPMATHKH, U OBJIQJICHHE HABbIKAMH
JIEAYKTUBHBIX paccyxknaeHuid. I[IpeoOpa3oBaHHe CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CITOCOOHOCTEH K MAaTEMAaTHICCKOMY TBOPUYECTBY.

Conepxanvne (QyHKIIMOHAIBHO-Tpa(UUECKOW JIMHWKM HAIEJICHO Ha TOJYUYCHHE
OoOyYaroIMMHCS 3HAHWH O (QYHKIHUSAX KaK BaKHEUIIECH MaTEeMaTHYCCKON MOJETU IS
ONMKMCAaHMSI W HWCCICIOBAaHUS PAa3HOOOpPA3HBIX IMPOICCCOB W SBJICHHA B TPUPOJEC U
oOmiectBe. M3ydyeHne Marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS YMCHHS
UCIIOJIb30BaTh Pa3JIMUHbIC BHIPA3UTCIIBHBIC CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHBIC,
CUMBOJIMUECKHE, Tpadrueckrie, BHOCHT BKJIA] B OPMUPOBAHHUE TIPEICTABICHUN O POJIN
MaTeMAaTHUKH B PA3BUTUU [TUBUIIM3AIUHN U KYJIbTYPBI.

CornacHo yuyeOHOMY IUIaHy B 7—9 Kitaccax m3ydaeTcs y9eOHBINH Kypc «Anredpay,
KOTOPBIH BKJIFOYAET CJCAYIOIIME OCHOBHBIC pasleibl coaepxkanwms: «Uwcna w
BBIUUCIICHUS», «ANTeOpanuecKkue BBIPAXKCHHS», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIHAW.

OOmiee 4YHWCIIO YacoB, PEKOMCHIOBAHHBIX [UISI H3YYCHHS YYeOHOro Kypca
«Anreopa», — 306 gacos: B 7 kimacce — 102 gaca (3 ywaca B Hedemo), B 8 Kiacce —
102 gaca (3 gaca B Hemenio), B 9 kiacce — 102 yaca (3 yaca B HEZCITIO).

COJEPKXAHUE OBYUYEHUA

7 KJIACC
Yucna n BbluUCNEHUA

Jpo6u 0OBIKHOBEHHBIC U JICCITHUYHBIE, IIEPEX0]T OT OJHOM POpPMBI 3aTTUCH APOOEii K
npyroi. lloHATHe panMOHAIBPHOTO 4YHCJA, 3aMHCh, CPaBHEHHE, YIOPSIOYMBAHHEC
palMoOHANBHBIX 4YHceNl. ApudmeTrndeckue IeWCTBUS C PAIMOHAIBHBIMU YHUCIAMHU.
Pemrenrie 3a1a4 U3 peaabHON NPAaKTUKK HA YaCTH, HA JPOOHU.

CrermeHb C HaTypalbHBIM T[IOKa3aTeleM: OmpenelieHue, mpeoOpa3oBaHue
BBIPOKEHW Ha OCHOBE OMPEICICHUS, 3alUCh OONBIIUX dYHuceld. [IporeHTh, 3ammch
MPOIICHTOB B BHE ApoOM W NpoOW B BHJE MPOICHTOB. IpH OCHOBHBIE 3a/layd Ha
MIPOIICHTHI, PEIIeHUE 3a/1a4 U3 PEATbHON TPAKTUKH.

[IpumeHeHne TMPU3HAKOB JNEITUMOCTH, Pa3IOKCHHE HA MHOKUTEIH HATYPATbHBIX
YHCEJL.

PeanpHbIC 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHAs MPOTOPITMOHAIIBEHOCTH.



AJiredpanyecKue BbIpaKeHUA

IlepemeHHBIE, 4YMCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOW. JlomycTuMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpencraBneHue 3aBUCHMOCTH MEXKIY BEIMYMHAMH B BHUJE
¢opmynbl. Beruncnenuss no ¢opmynam. IlpeoOpazoBanue OYKBEHHBIX BbIpaXKEHUH,
TOKJIECTBEHHO PAaBHBIC BBIPAXKEHUS, MPaBUJIa MPeoOpa30BaHus CyMM U IPOU3BEACHHUI,
MpaBUJIa PACKPBITHs CKOOOK U MPUBEEHUS MOJOOHBIX ClIaraeMblX.

CBoOIICTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIEM.

OpHowneHsl ¥ MHOrowieHsl. CreneHb MHoOrowieHa. CllokeHue, BBIYMTAHUE,
YMHOKEHUE MHOTIOUYJIEHOB. POPMyYJbl COKPAIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbl U
kBaapar pasHoctu. dopmyna pasHOCTH KBaApartoB. Pa3no)keHHEe MHOIOYIECHOB Ha
MHOHUTEIH.

YpaBHeHUs] M HEPAaBEHCTBA

VYpaBHeHUEe, KOpEHb YypaBHEHUs, TpaBwiIa MpeoOpa3oBaHMsl  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JIuHeliHOe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCII0 KOPHEH JIMHEWHOTO YPaBHEHMS,
peuieHrne JIMHEMHBIX ypaBHEHUN. COCTaBI€HHE YpaBHEHUW IO YCIOBHUIO 3aJlayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JIuneliHOe ypaBHEHUE C JByMsl NepeMeHHbIMH M ero rpagux. Cucrema IBYX
JMHEWHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Pemienne cucreM ypaBHEHUH cr1ocoOoM
noACTaHOBKHU. [IprMepsI pelIeHns TEKCTOBBIX 3a/1a4 € IIOMOILBI CUCTEM YPABHEHU.

DOyHKUUHA

Koopaunata Touku Ha nipsiMoid. YucoBble MPOMEXKYTKHU. PaccTosgHne MeXTy IByMs
TOYKaMH KOOPJUHATHOM MPSIMOM.

[IpssmoyronbHas cuctema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa TOUKH
Ha KOOPJMHATHOU TIoCKOCTH. IIpumepnl rpadukoB, 3amaHHbIX (Gopmyrnamu. UreHwue
rpadukoB peanbHbIx 3aBucuMoctei. [lonsatue ¢pynkiuu. ['padux Qynkuuu. CpoiicTBa
bynkiuii. Jlunerinas gynkous, e€ rpadux. I'paduk dbynkuuun y = |x|. ['paduaeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPaBHCHU.

8 KJIACC
Yucna n BbluUCNIEHUA

KBaapatusiit kopenb u3 uncna. [lonstue 06 uppanmoHabHOM yucie. JlecaTnanbie
NPUOITMKEHUST UpPpAIMOHANBHBIX uncell. CBOWCTBA apuU(PMETHYECKHUX KBaJIPATHBIX
KOpHEH M X MPUMEHEHHE K MPeoOPa30BAHUIO YUCIOBBIX BBIPAXKEHUN U BBIUHUCICHUSIM.
JleficTBUTEIbHBIC YHCIIA.

CreneHsb ¢ LenbpIM oKa3aresieM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YUCTIA.

AuredOpanyecKkue BbIpaKeHH s
KBanpaTHbiil TpEéxuiieH, pa3ioKeHUe KBAPaTHOTO TPEXUIeHA HA MHOXKHUTEIH.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpanueckoit gpodu. Cioxenue,
BBIYMTAHUE, YMHOXKEHHUE, JICJICHUE alreOpandeckux Apooei. PalioHanbHble BRIPaKEHUS
U WX MpeoOpa3oBaHUe.



YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJIpaTHOrO ypaBHEHHUA. Teopema
Buera. Pemienue ypaBHeHMH, CBOAALIMXCA K JUHEWHBIM U KBaapaTHbIM. [Ipocreimue
IpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

I'paduueckas umHTEpHpeTanusi ypaBHEHHH C JByMSI NEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. [IpuMepbI pelIeHNs] CUCTEM HEJTUHEUHBIX
YPAaBHEHUU C IBYMS [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1a4 anredpandyeckuM CrocoooMm.

HucnoBele HEpaBEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OAHOW INEPEMEHHOM.
PaBHOCHIIBHOCTH HEPAaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OAHOM MepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DyHKUUH

[Honstue pynkuuu. OOIACTh ONpEAETCHUs] U MHOXECTBO 3HAUCHMH (DYHKIIMH.
CrniocoObl 3a71aHust QYHKIUH.

I'padux dynkuuu. Urenue cBoiictB ¢pyHkuuu no e€ rpaduky. [Ipumeps! rpadukos
(GyHKIIUH, OTpaXaroUuX peatbHble MPOILIECCHI.

OyHKIIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPIHUOHAIBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn y = X2, y = x3, y =Vx, y=|x|. I'paduueckoe pelenne ypaBHeHui
U CHCTEM ypaBHEHHUII.

9 KVIACC
Yucna v BbluncneHumn

PanmionanpHble 4Mclia, WppalMoHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATHYHBIE TpoOu. MHOXKECTBO JCHCTBUTEIIBHBIX YUCEN, JCHCTBUTEIIBHBIC YHCIIa KaK
OCCKOHEUHBIE JeCATHYHBIE JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>XECTBOM JICMCTBUTEIBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHue JICUCTBUTEIBHBIX qHced, apuMEeTHICCKUC JICUCTBUSI
C ICMCTBUTCIILHBIMH YHMCJIAMH.

Pa3sMepbl  00BEKTOB  OKpY)KAIOIIETO  MHUpPa, JUIUTEIBHOCTH  MPOIECCOBB
OKPY’KAIOIIEM MHUpE.

[TpubnmxEHHOE 3HAUCHHWE BEIMYMHBI, TOYHOCTH mNpuOIMKeHus. OKpyrieHHne
yucen. [Ipuknika v oleHKa pe3yJbTaTOB BHIYUCICHUH.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHHWE. PemeHune ypaBHEHHI, CBOISIIMXCA K JIMHECWHBIM.

KBanpatnoe ypaBHeHue. Pemienue ypaBHEHMM, CBOASIIMXCSA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. lIpuMepsl pelieHusT ypaBHEHUM TPETbEW M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemienrie  npoOHO-pallMOHANbHBIX ypaBHEHHU. PellleHre TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHne C AByMsl TMEpPEMEHHBIMHM M e€ro rpaduk. PemieHue cucrem naByx
JIMHENHBIX YPAaBHEHUH C IByMSI IEPEMEHHBIMU. PelieHne cucTteM JByX YpaBHEHHM, OJTHO
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U3 KOTOpBIX JUHEHHOe, a Apyroe — BTOpod crteneHu. ['paduueckas uHTEprpeTanus
CHUCTEMBbI YPaBHEHUH C JBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1au anreOpandyeckuM CrocoooM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM IEepeMeHHOW. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHor. KBaapatHele HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMH.

DyHKUUHA
KBanpartuunas ¢pyHkmus, e€ rpaguk u cBoiicTa. ITapaboia, KOOpIUHATHI BEPIIHHBI
apaboIIbl, 0Ch CHMMETPUH MapaboJIbL.
I'paduxu dymkumit: y=4£x, y= Ax+b, y=*, y= 13,y = Vx;y = |x|,
X

U UX CBOMCTBA.

YucaoBble MOCTIEI0BATEIbHOCTH U MPOTPeCcCHH

IlonsiTie YHCIOBOM  TOCJICIOBATEIBLHOCTH. 3ajJaHUE  IIOCJIEIOBATCIBHOCTH
peKyppeHTHOI dhopmysoi u popMyIioi N-To YiieHa.

ApudmeTndeckass U TeoMeTpuueckas mnporpeccuu. Dopmynasl N-ro  yjeHa
apupMETHIECKON U TEOMETPUUECKOMN MTPOTPECCHi, CyMMBI IEPBBIX N WICHOB.

N3o0paxenue uaeHOB apu(METHIECKON U T€OMETPUIECKON MPOrpeccuii ToukaMu
Ha KOOPJAWHATHOW TIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHUUAIbHBIA POCT. CloXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATHI

[lpenMeTHBIE  pe3yabTaThl  OCBOCHHS  MPOTpaMMBI  Y4eOHOTO  Kypcak
KOHITY 0Oy4eHHs B 7 KJjacce:

Yucia v BBIYUCICHUA

BrImoniHATh, coueTasi yCTHbIE M TMCbMEHHBIE TPUEMBI, apuMeTHIecKe AeHCTBUS
C pallMOHAJIBHBIMU YUCJIAMHU.

HaxoauTe 3HaYeHMS YUCIOBBIX BBIPAXKEHUM, TPUMEHSTh Pa3HOOOPa3HbIE CITOCOOBI
Y MPUEMBI BBIYUCIICHHS 3HAYCHUN APOOHBIX BBIPAKECHHM, COMEPKAIINX OOBIKHOBEHHBIE
1 JECATHYHBIC TPOOH.

[lepexoauTh OT oOmHOW (OPMBI 3amuCH dYHCEN K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTHU
B O€CKOHEUYHYIO JICCATUIHYIO JIPOOBb).

CpaBHUBATh U YNIOPSJOUMBATH PALlMOHATIbHBIEC YUCTIA.

OKpyrasars yucnia.

BbINONHATh NPUKUIKY W OLEHKY pe3yJbTaTa BBIUMCICHHUM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIpAXKEHUI. BBIMOMHATH AEHUCTBHS CO CTENEHSIMH C HATypalbHBIMU
MOKa3aTEISIMH.

[IpuMeHsaTh TpU3HAKU JAEIUMOCTH, PAa3I0KEHHE Ha MHOXUTEIU HaTypalbHBIX
quCe.



Pemarth npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIEC C OTHOIIEHUEM BEJIIMYMUH,
NPONOPLUOHAIIBHOCTBIO  BEJIMYUH, NPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a/1a4 C YYETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB.

AJire0panyecKue BbIpAKEHUA

Hcnonws3oBaTh anreOpandyeckyro TEPMHUHOJIOTHIO W CHUMBOJIMKY, TMPUMEHSTH €€
B IIPOIIECCE OCBOEHHUS yueOHOIro Matepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIpQXEHUW TPU 3aJaHHBIX 3HAUYCHUAX
NEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHuUsl 1E€JI0T0 BBIPAKECHHS B MHOTOWICH NPHUBEICHUEM
MO00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE YMHOXKEHUE OJHOWICHA HA MHOTOWIEH U MHOTOUYJICHA HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa3I0KEHUE MHOTOYJIEHOB Ha MHOXKHUTEIU C MTOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENs, TPYNIUPOBKH CjlaraeMbiX, NPUMEHEHHUs (QopMy
COKpPAIIEHHOI'O YMHOXKEHMUS.

[IpumensaTh mpeoOpa3oBaHUsT MHOTOUYICHOB JUIsI PEIICHHUS PA3IUYHBIX 3a]1auu3
MaTEMaTUKHU, CMEKHBIX TPEIMETOB, U3 PEATTLHOUN ITPAKTUKH.

Hcnonp3oBaTh CBOWCTBAa CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsIMU UL
npeoOpa3oBaHus BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHbIE YpaBHEHUS C OJTHOW NIEPEMEHHOM, MPUMEHS MpaBUiIa IEPEX0aa
OT HMCXOJIHOTO YpaBHEHHsS K paBHOCWIbHOMY eMy. IIpoBepsATb, SIBISIETCS 1M YUCIIO
KOPHEM YpaBHEHHUS.

[IpumensaTh rpadudeckre METOABI IMPHU PCIICHWHM JUHEWHBIX YPaBHCHUH M HX
CUCTEM.

[TonOupaTh mpUMeEpHI Map 4YKUCEN, SBISIOMIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IIJIOCKOCTH TpaduK JTUHEHHOTO YpPaBHEHHS C JBYMS
MIEPEMEHHBIMH, TTOJIB3YSICh TPa(QUKOM, MPUBOAUTH IPUMEPHI PEIIICHUST YPABHECHHUS.

PemaTe cuctembl AByX JIMHEMHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU, B TOM YHCIIE
rpadugeck.

CocTtaBisTh U peniaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCJIOBHMIO 33/1a4M, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd
MOJyYEHHBIN pe3yJIbTarT.

DOyHKUUN

N300paxaTh Ha KOOPAMHATHON MPSMOW TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alUCHIBATH YHCJIOBBIE MPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OtMmeuaTs B KOOPIMHATHOM IIJIOCKOCTH TOYKH IO 3aIaHHBIM KOOPAWHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUA. CTpOoUTh rpaduk GyHKIUH Y = |X|.



OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEKY BEJIMYHMHAMU:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMU N0 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnoco0d MpeAcTaBiICHUS M aHaiau3za UHGOpMAIUH,
U3BJIEKaTh U UHTEPNPETUPOBATh MH(GOPMALUIO K3 TpadUKOB peajbHbIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIE peE3yJabTaThl OCBOSHUS TPOrPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:

Yucjaa v BbIYMCJIEHUA

Hcnonp30BaTh HavyaldbHBIE MPEACTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX YHUCEI
JUISL CPaBHEHMS, OKPYIJICHMs] W BBIUUCICHHM, W300pakaTh JEHWCTBUTEIBHBIC 4YHCIIA
TOYKaMH HAa KOOPJAUHATHOU MPSAMOM.

[IpumensTh TOHSATHE apUPMETHYECKOTO  KBAApPaTHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIE KOPHH, WCIOJB3ys TIPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIIMX KBAJAPAaTHBIC KOPHU, UCIIOJIB3Ys CBOMCTBA
KOpPHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MAJIBIX YUCEI C TIOMOIIBIO IECATUYHBIX ApOoOeH
u creneneii yncia 10.

AJsireOpanyecKkue BbIPaKeHH sl

[IpuMeHSTh TOHATHE CTEIIEHH C IIEJIBIM ITOKa3aTeIeM, BBITTOIHATH TPeoOpa3oBaHUs
BBIPAYKCHUH, COJECPKAIIUX CTETICHHU C LIEJIBIM MTOKa3aTeJIeM.

BBITTOTHATE  TOXKJACCTBEHHBIC IMPEOOPA30BaHMS  PaIllMOHAIBHBIX  BBIPAXKEHUN
Ha OCHOBE MPABWJI ICUCTBUHN HAJl MHOTOYJIEHAMH M alreOpandecKuMu JpoOsSMHU.

PacknanpiBaTe KBagpaTHBIN TPEXWIECH HA MHOXKUTEIH.

[IpuMeHsAT, TpPeoOpa3oBaHUsI BBIPAXKEHUM U PEIICHUS Pa3IWYHBIX 3a/1ad
13 MaTeMaTUKH, CMEXHBIX MIPEAMETOB, U3 peaIbHOW MPaKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuMHEWHBIEC, KBAaApAaTHBIE YPABHEHUsS W palMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IIEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE MCCIENOBAHUS YPAaBHEHUM U CHCTEM YPABHECHUH, B TOM
quclie ¢ TPUMEHEHHWEM Tpaduyueckux MpeACTaBICHUA (yCTaHABIMBATh, WUMEET JIH
yYpaBHEHHE WM CUCTEMa YPaBHEHUU PELIECHUs, €CJIM UMEET, TO CKOJIbKO, U MPOUEe).

[lepexoauTh OT CIOBECHOW (POPMYITHPOBKHU 3a/1aud K €€ anreOpandeckor Moaenu
C IOMONIBIO COCTABJICHHS YPABHECHUS WM CUCTEMBbl YPAaBHEHWW, WHTEPHPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIN PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JJISl CPABHEHMS, OLECHKH, PENIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM M HMX CHUCTEMBI, JaBaTh I'PaPUUYECKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUUH

[lonumaTe M HCHOJB30BaTh (YHKIMOHAJIBHBIE TOHATUS MW S3bIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUEHMS), OMNpEeAeisaTh 3HaueHHE (QYHKIUM [0 3HAYCHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBAa PYHKIIMU 1O €€ rpaduky.

Ctpoutb rpaduku 3j1eMeHTapHbIX QYHKIMHN BUIA:
y=*,y= x2, y= x3,y = Vx,y = |x|, onuchIBaTh CBONCTBA YHCIOBOI (DYHKIHH

X

o e€ rpaduky.

[IpenmeTHBIE pE3yJabTaThl OCBOSHHUS TPOrPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHnus B 9 kjacce:

Yucjaa v BbIYMCJIEHUA

CpaBHUBATH U yIOPSAI0YMBATH PallMOHAIBHBIE U UPPALlUOHAIBHBIE YHUCIIA.

BeinonusaTe apudmerndyeckue AEUCTBUSA C pallMOHAJIBLHBIMU YHCJIAMH, COueTas
YCTHBIE M TIMCBMEHHBIC NPUEMBI, BBIIOJHATh BBIYMCICHUS C HWPPALUMOHAIBHBIMHU
YHCIaMU.

Haxonute 3HaueHus CTENEHEW C LENbIMUA MOKA3aTENsIMU W KOPHEH, BBIUYHUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrasaTh  JNEUCTBUTENBHBIE 4YHWCJA, BBINNOJIHATH MPUKUIAKY  pe3ysbTara
BBIUHCJIEHUH, OLIEHKY YMCIJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE WM KBAaJpaTHBIE YPABHEHUS, YPAaBHEHUS, CBOJAILIUECS K HUM,
pOCTEHIINe TPOOHO-PAIMOHATBHBIC YPABHEHHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPAaBHEHUMN C JBYMS NEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS TUHEHHBIM.

Pemath TeKCTOBBIE 3a/1aul alnreOpandyeckuM CIocOOOM C MOMOIIBIO COCTABICHHUS
YPaBHEHUS WIH CUCTEMBI JBYX YPAaBHEHUM C IBYMS [IEPEMECHHBIMU.

[IpoBoaUTHE MpoOCTENIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHM, B TOM
quclie ¢ TNpUMEHEHHEeM TrpaduyuecKuX MpeACTaBICHUA (yCTaHABIMBATh, WUMEET JIH
YpaBHEHHE WM CUCTEMA YPaBHEHUM PELIECHUs, €CJIM UMEET, TO CKOJIBKO, U MIPOUEe).

PemaTe nuHeliHbIe HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, U300pakaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOU MPSIMOM, 3aIUCHIBATh PELICHHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTtembl JTMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOU
MPSMOM, 3aIMCBIBATH PELICHHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEIIEHUH PA3IMYHBIX 3a7a4.

DOyHKIUA
Pacno3naBath (QyHKIMHM HW3y4YEHHBIX BHAOB. Iloka3biBaTh CXEMaTUYECKU
PacCIIONIOKCHHE Ha KOOPJMHATHOM IIOCKOCTH rpadukoB (QYHKIHMHA BUOA: Yy = £X,

y=fhx+b y=*%, y=ax?+bx+c, y= x3, y= % y=|x| B 3aBucumoctu
X



OT 3HaYeHUM K03(P(ULHUEHTOB, ONUCHIBATh CBOMCTBA (DYHKILIUM.
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Crpoutrb u wu300paxarb CXEMAaTHYECKHM TrpaduKd KBAaJpPaTUUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJAPATUYHBIX (DYHKIMI MO UX rpaduKam.

Pacnio3HaBaTh KBagpaTHuuHylo (QyHKUMIO 1O (opmyie, HOPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX QYHKUUNA U3 peadbHOU KU3HU, PUBUKHU, TEOMETPHH.

YucsioBble MOCJIe10BATEIBHOCTH M TPOTPECCHH

Pacrio3HaBaTh apuMeTHUECKYIO0 U TEOMETPUICCKYIO TIPOTPECCUU TIPU PA3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYMCIICHUS C UCITOJIB30BaHUEM (DOPMYJI N-TO WieHa apupMeTHICCKON
Y TEOMETPUYCCKOU MPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WICHHI ITOCIIEI0BATSILHOCTH TOYKAMU Ha KOOPIMHATHOMN TUIOCKOCTH.

Pemarts 3amaun, CBA3aHHBIE ¢ YUCIOBBIMHU IIOCJIEN0BATEILHOCTIMU, B TOM YHCIIE
3aJ1a4¥ U3 peabHOM JKU3HM (C UCTIOIB30BaHUEM KaJIbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasgena |KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI AEATENBHOCTA 00YHAIOITUXCS
(Tembl) Kypca 4acoB coaepKaHue
Yrcna v BEIYUCICHUS. 25 [onsitue CucremaTn3npoBaTh U 000ramaTh 3HAHUSA
PanronanbHbie yncna PaLMOHAIBHOTO YKUCJIA. | 00 OOBIKHOBEHHBIX U IECSITUUHBIX APOOSX.
Apudpmernyeckue CpaBHMBATB U YNOPSIA0YHUBATH APOOH, TpeoOpa3oBbIBas
JENCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHHE,
yIOPSIIOYMBAHUE
palMOHATBHBIX YUCETL.
CrernieHp

C HaTypaJbHbIM
ITOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peaJbHOMN
MPaKTUKH.

[Ipu3Haku AETUMOCTH,
pa3I0KECHUSA

Ha MHOKUTEIIA
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHECUYHYIO
JECATHUYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hbie CIIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,

coJiep KaluX OOBIKHOBEHHBIE U IECSITHUHBIE IPOOU:
3aMEHSTh MPU HEOOXOJUMOCTH IECATUYHYIO 1pO0b
OOBIKHOBEHHOU M OOBIKHOBEHHYIO JECATUYHON, TPUBOIUTD
BEIpaXeHUE K hopme, HanboJiee ya00HO! I BRIYUCIICHUH,
npeoOpa3oBbIBATh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEJICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBOAUTH YKC/I0OBbIE M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HaTypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAYCHUS
OCHOBAHUS CTETICHU U TTOKAa3aTelNsl CTeTICHH, HaXOIUTh
3HA4YCHHS cTerneHel una a" (a — moboe parroHaIbHOE
YHUCJ0, N — HATypaJlbHOE YHUCJIO).
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Peanphbie
3aBucumoctu. [Ipsamas
u oOpaTHas
IPOMOPLHOHATIBHOCTH

IloHuMAaTB CMBICII 3alTMCH OONBIINX YHCEIT C TOMOILBIO
JECATHYHBIX Apo0ei u creneHel yncia 10, npuMeHsITh X
B peaJIbHBIX CUTYyaIHsIX.

IpuMeHATH IPU3HAKH JETUMOCTH, Pa3I0KCHHS Ha
MHOKUTENIN HAaTypaJbHbBIX YHCEI.

PemaTtp 3a1a4m Ha 4aCTH, IPOLIEHTHI, TPOTIOPIIHH,

Ha HaXOXJeHUe IpooOu (MPOIEHTA) OT BEJIMYUHBI U
BEJIMYMHBI IO €€ ApoOu (MPOLIEHTY), 1poOu (MpoIeHTa),
KOTOPBIM COCTaBISIET O/IHA BEJIMYMHA OT APYTOH.
IpuBoaUTH, pa30UpPaTh, OLIEHUBATH PA3ITUIHBIC PEIICHUS,
3aMKCH PelIeHU TeKCTOBBIX 3a/1ay.

Pacno3naBaTh M 00BSICHATH, ONIUPAsICh HA ONPE/IEICHHUS,
PsIMO MPOTIOPIIMOHANIbHBIE U 00PATHO NMPOTIOPIIMOHATIBHbBIE
3aBHUCUMOCTU MEXK/y BEJINYNHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 JPYTHX YyUeOHBIX
PEIMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4 Ha IpoOH,
MPOLIEHTHI, IPSIMYIO U 00paTHYIO MPOTOPIIMOHAIBHOCTH,
OPOHOPIIH

AnrebGpandeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHMUS.
[lepemeHHBIE.
Jomyctrmbie
3HAYEHUS
MIEPEMEHHBIX.
DOopMyIIbL.

OBaageThb anredpanyecKol TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxomauthb 3HaueHUs1 OyKBEHHBIX BBIPAXKEHUM MPU 3aTaHHBIX
3HAYECHUSAX OYKB; BBITIOJHATH BBIUYMCIEHUS MO (hOpMYyJIaMm.
BoinmoaHATH peoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOTOWJICH MIPUBEICHUEM MOJOOHBIX CIAaraeMbIX,
PacCKpbITUEM CKOOOK. BBINOJHATH YMHOXEHUE OJTHOWICHA

13



[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
pUBEACHHUE

[MOJIOOHBIX CJIAaraeMBbIX.

CBoOJCTBa CTEIICHHU
C HAaTypaJbHbIM
ITOKa3aTesIeM.
MHOTO04JIeHBI.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyJIbl
COKpAIIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOTO4JICHOB
Ha MHOXXUTEIIH

Ha MHOT'OYJIEH U MHOTOWIEHA Ha MHOTOYJIEH, IPUMEHATH
(bopMyIbl KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcyumecTBIATH Pa310)KEHUE MHOTOWIEHOB HA MHOKHUTEIIN
MyTEM BBIHECEHHUS 32 CKOOKM 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIpaToB, GOpMYII
COKpAILEHHOTO YMHOXKECHHSL.

I[IpuMeHATH TpeoOpa3zoBaHNE MHOTOWICHOB ISl pEeIIEHUs
Pa3IUYHBIX 33]]a4 U3 MAaTEMATUKH, CMEXHBIX IPEIMETOB,
U3 pEAIbHOM ITPAKTUKHU.

3HAKOMUTBHCS C HCTOPHUE pa3BUTHSI MATEMATUKH

YpaBHEHHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHus
ypaBHEHUSI,
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoE ypaBHEHUE

PemiaTp IMHEHHOE ypaBHEHUE C OJHOM NIEPEMEHHOM,
NPUMEHsIs PaBMUJIA NIEPEX0/Ia OT UCXOHOTO YPaBHECHUS

K paBHOCHJIBHOMY eMy OoJjiee mpoctoro Buaa. IlpoBepsTs,
ABJISICTCS JTU KOHKPETHOE YHCIIO KOPHEM YPABHEHMUSI.
IHoadupaTs NpuMepskI Map YUCEN, SIBISIOMIUXCS PEIICHUEM
JIMHEVHOTO YPaBHEHMUS C IBYMs IEPEMEHHBIMM.
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C OJTHOU IIEPEMEHHO,
pELIEHNE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C IOMOLIBIO
YPaBHEHUM.
JIuneiiHOE ypaBHEHUE
C IBYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEVHBIX YPaBHECHUIN
C JABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rpauK JMHEHHOTO
YpaBHEHHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSCh I'pauKoM,
NPUBOJUTH NPUMEPbI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JUHEUHBIX YPABHEHUN
C ABYMs [IEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH I10 YCIIOBUIO 3aJa4, UHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJa4U I1OJyYEHHbIN
pe3yabTar

Koopaunate! u rpadguku.
DOyHKIUU

24

Koopaunara Touku
Ha IpsAMou. YuciaoBbie
POMEKYTKHU.
Paccrosinue mexnay
JIBYMSI TOUKAMU
KOOPJIMHATHOM
IIPSIMOM.
[IpsimoyronpHast
cHUcTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumeps! rpadukos,
3a/IaHHBIX
dbopmymamu.

N300paxxaTh HA KOOPJIUHATHOM MPSIMOMN TOUYKH,
COOTBETCTBYIOILKE 3aIaHHBIM KOOPJWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh UX HA aJTre0panvdeckoM sI3bIKE.
OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPAMHATAM; CTPOUTH I'paUKH HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (OPMYyIaMH, B TOM YHCIIE

C TIOMOIIBIO MU POBHIX JabOpaTOPHUH.

IIpumeHsiTh, H3y4aTh NPEeMMYIeCTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CTIOCOO MPEACTABICHUS
Y aHaju3a pa3HOoOO0pa3HOM KMU3HEHHOW HHPOpMAIIUH.
OcBauBathb nousTHe PyHKIUHU, OBJIA/IEBAThH
GYHKIIMOHATBHOW TEPMUHOJIOTHEH.

Pacno3HaBaTh uHEHHYIO QyHKIUIO Y = KX + b,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEH.
[lonsitue pyHKUIMU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[Toctpoenue rpaduka
JUHEHHON QYHKIINH.

ONUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHUH

k03¢ dunmentos K u b.

CrpouTts rpaduku nuHeiiHoN QyHKuu, GyHKUUU Y = | X |.
Hcnonb3oBaTh HugpoBble pecypebl i IOCTPOSHUS
rpa@uKoB GYHKUUNA U U3YyUEHUS UX CBOWCTB.

[TpuBOIUTH TPUMEPHI IMHEWHBIX 3aBUCUMOCTEN B peaibHbIX
npoLeccax v sIBICHUSIX

I'paduk Gpynkium
y=|x|
[ToBTOpEeHue n 00001IIeHNE 6 IToBTOpEHUKE Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX MOHSITHI Yrcell, BEIYUCIEHUH, TPeoOpa3oBaHuil BhIPAKEHUH,
Y METOJ0B Kypca peleHns ypaBHEHUN.
7 K1acca, 00001IeHnE OcymecTBJIATH CAMOKOHTPOJIb BBITTOJIHAEMbBIX JEUCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yJIbTaTa BEIYUCICHUMN, TPEOOpa30BaHUMA,
MIOCTPOCHUM.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
IIPEIMETOB.
Pemath TeKkCTOBBIE 321241, CPABHUBAThH, BLIOMPATH
CIOCO0BI PEIICHUA 33/1a4U
OBUIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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8 KJIIACC

KBangpaTHbie KOpHH

u3 uncia. [lonstue
00 uppanuoHaILHOM
yucie. JlecsaTuaHbie
MPUOIKCHUS
UPPpALMOHAIBHBIX
YJHUCEll.
JIeCTBUTEIIbHBIC
yucia. CpaBHEHHE
JEUCTBUTEIBHBIX
qucel.

YpaBHeHUE BU1a

X2 = a.

CBoiicTBa
apu(pMETUIECKUX
KBaJPaTHBIX KOPHEU.
[IpeobpazoBanue
YUCIIOBBIX
BBIPAXKECHUM,
coaepKaIux
KBaJIpaTHbIC KOPHU

HanmenoBanue pasgena |KoaudecTBo OcHOBHOE OcHOBHbBIE BUJIBI AEATENBHOCTA 00YHUAIOITUXCS
(Tembl) Kypca 4acoB coaepKaHue
Yucna 1 BEIYUCIEHUS. 15 KBaapatHblil KopeHb ®opMyJIMpPOBATH ONpe/ieIeHre KBaIpaTHOTO KOPHS

U3 yncia, apuMEeTHIECKOTO KBaIPATHOTO KOPHS.
IIpuMeHATH Onepaluio U3BJICUYCHUS KBAAPATHOTO KOPHS
U3 YKCJia, MCIOJIb3Ysl TPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCIIAMU U
JEeCATUYHBIMU JIPOOSIMHU.

CpaBHMBATH M YNOPAA0YMBATH PAllUOHAIBHBIE U
UPpALMOHAIBHBIE YUCTIA, 3alIMCAHHBIE C TOMOIIBIO
KBaJpPATHBIX KOPHEN.

Mcene10BaTh ypaBHEHUE X2 = @, HAXOIUTH TOYHBIE U
npuOMKEHHBIE KOpHU TIpu & > 0.

HccaenoBarh ¢BOIMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBaTh CBOICTBa apu(hMETUUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX IS PeoOpa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHMs BEIPAXKECHUN, COIEPHKALIUX
KBaJ[paTHbIE KOPHU. BbIpakaTe nnepemMeHHbIe

U3 TEOMETPUYECKUX U PU3HUECKUX (HOPMYIL.

BbI4uCIATh 3HAYEHHU ST BEIPAKECHUM, COAEPIKAIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys IPU HEOOXOIUMOCTH
KQJIBKYJIATOP.
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Hcnmoub30BaTh B X0/1€ pELICHU 3aJ1a4 DJIEMEHTAPHBIC
IPEICTaBIIECHUS, CBI3aHHBIE C MPUOIMKEHHBIMU 3HAUCHUAMHU
BEJINYMH.

3HAKOMMTBCH € HCTOPHUEH Pa3BUTUS MAaTEMATUKH

Yuciia v BEIYUCIICHUS.
CrerneHn C 1LEThIM

CreneHs C LETbIM
[MOKa3aTeJeM.

@®opmMyJIMPOBATH ONpPeAeIeHHe CTETIEHU C LEIbIM
MOKa3aTEeJEM.

oKa3aTeyiemM CrangapTHas 3anmuch IIpeacTaBasiTh 3anMCh OOJIBIIUX U MAJIBIX YUCE
qyuca. B CTaHIapTHOM Bujie. CpaBHUBATH YKCJIA U BEJIMYUHBI,
Pa3mepn1 00bekTOB 3amrcaHHbIe C UCTOJIb30BaHueM crerneHu 10.
OKPY’KaroIIero Mupa Hcnonb30BaTh 3anMCh YUCEN B CTAHAAPTHOM BHU/IE
(OT PIIEeMEHTaPHBIX JUUIS1 BBIpQXKEHUST pa3MEPOB OOBEKTOB, IJIUTEIIBHOCTH
YaCTHUII IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
J10 KOCMUYECKUX DopMyIMPOBATH, 32AIIMCHIBATH B CHMBOJIMYecKO# opme
00BEKTOB), Y WIJIIOCTPUPOBATH IPUMEPAMM CBOKCTBA CTEIIEHU
JUTUTEIIBHOCTh C LEJIbIM [TOKAa3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOPa30BaHUS
B OKPY KaloleM MUPE. | BBIPaXEHUH, COIEPKAIIMX CTETICHHU C L[EJIBIM ITOKa3aTeJIeM.
CBoJCTBA CTEICHU BbInoaHATH JeMCTBUS C YHUCJIaMU, 3alIUCAHHBIMH
C LICJIBIM ITOKA3aTEJIEM | B CTAHJAPTHOM BHJIE€ (YMHOXKEHHE, JIEJICHUE, BO3BEICHUE
B CTCIICHD)
AnreGpandeckue KBanpartHslii Pacno3HaBaTh KBaJIpaTHBIN TPEXWIEH, YCTAHABIUBATh
BbIpakeHus1. KBagpaTHbii TPEXUIEH. BO3MOXHOCTb €0 Pa3JIOKEHUS HA MHOXUTEH.
TPEXUJICH Paznoxenne PackiaapiBaTh HA MHOKHMTEJIU KBAJIPATHBIN TPEXUJIEH
KBaJIPaTHOTO C HEOTPULATEIIBHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIN

Anrebpanueckue
BBIPAKCHHU.
AnrebGpanueckas 1poOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIIUAX

B aJreOpanyecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anrebpanydeckoi
npobu. CokparieHue
TpoOeii.

CrnoxeHue,
BBIYUTAHUE,
YMHO>KEHUE U JIeTICHUE
anreOpandecKux
TpoOeii.
[Ipeo6pazoBanue
BBIPAKCHUM,
coJiepIKaIux
anredpandeckue
Ipobu

3anuchIBaTh anredbpanueckue BeipakeHus. Haxoaurs
00J1acTh ONpeIeTICHUS PallUOHAIBHOTO BHIPAKEHUS.
BbINOJHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HayeHue ApoOu, B TOM YHCIIE C OMOIIbIO KaJbKyISATOpPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
poOu 1 MPUMEHSATH €ro JJisi TpeoOpa3oBaHus JpooeH.
BbINoJHATH elcTBUSA C aIredpaniyecKuMu ApoosiMu.
[TpumeHsATH TpeoOpa3z0oBaHuUs BEIPAXKEHUM JIJISl PEIICHUS
3asa4y. Belpa:kaTth nepeMeHHble U3 Gpopmyn (punyeckux,
reOMETPUYECKUX, OTTMCHIBAIOLINX OBITOBBIE CUTYAIUH)
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YpaBHEHHUs U HEPABEHCTBA.
KBangpaTHbie ypaBHEHUSA

15

KBanpaTtnoe
ypaBHeHue. Hernomnoe
KBaJpaTHOE
ypaBHenue. Gopmyiia
KOpPHEU KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pewienue ypaBHeHUH,
CBOJSILLIUXCS

K KBaJI[paTHBIM.
[IpocTetimue qpoOHO-
paLrOHaIbHbIE
YpaBHEHU.

Peliennie TEKCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJpPAaTHBIX
ypaBHECHUH

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHUS.
3anucbiBaTh GOPMYJY KOPHENU KBAaJIPaTHOI'O YPaBHEHMUS;

pemiaTb KBAAPaTHbIC YPABHCHUA — ITOJIHBIC 1 HCIIOJIHBIC.

IIpoBoauTs npocreime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHECHUM.

PemaTs ypaBHeHUs, CBOASIINUECSA K KBAIPATHBIM,

C MIOMOIIIbIO TPe0Opa30BaHUN U 3aMEHON IEPEMEHHOM.
Hab.aro1aTh 1 aHAJIU3MPOBATH CBS3b MEXKIAY KOPHAMU U
Kod(puIMeHTaMu KBaJPaTHOTO YpaBHEHMUS.
dopmyaupoBaTth Teopemy Buera, a Takke 0OpaTHYIO -
TEOpEMY, PUMEHSTH 3TU TEOPEMBI [T PEIICHUS

3a7ad4.

PemiaTh TekcTOBBIE 321a4H aNTeOpANYECKUM CIIOCOOOM:
NEPEXOIUTh OT CIIOBECHOM (OPMYIUPOBKH YCIOBHS 3aaUH
K aredpandeckor MOJIeNu MyTEM COCTABIICHUS YpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHUE pa3BUTHUS aNreOpbl

YpaBHEHHUS U HEPABEHCTBA.
Cuctembl ypaBHEHUI

13

JIuneiiHOE ypaBHEHUE
C AByMSI
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUs] ypaBHEHUN
B LIEJIBIX YUCIIaX.
Pemenne cucrem nByx
JIMHEVHBIX YPABHEHUM

Pacno3HaBaTh JTMHEHBIE YPAaBHEHUS C ABYMS
IIEPEMEHHBIMM.

CtpouTsh rpadvKku IMHEWHBIX YPAaBHEHU, B TOM YHCIIC
HCIOJIb3Ys HU(PPOBbIE PeCypChl.

Pa3ziiuyarth napaiesbHble U NEPECEKAIOIIMECS PSIMbIE
10 UX YPaBHEHUSIM.

PemiaThb cuCTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS
MIEPEMEHHBIMU MOJICTAHOBKOW U CII0KEHUEM.
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C IByMs
IIEPEMEHHBIMH.
[Ipumepsl pereHus
CHUCTEM HEJIMHENHBIX
YPaBHEHUH C IBYMs
IIEPEMEHHBIMH.
I'paduueckas
VHTEPIPETALUS
YPaBHEHUS C JBYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU.
Pemenne TekCTOBBIX
3a71a4 C ITIOMOILBIO
CHUCTEM YpaBHEHUM

Pemats npocrtenme CUCTEMBbI, B KOTOPBIX OJTHO

Y3 YPABHEHUM HE SIBIISIETCS JTUHEHNHBIM.

[HpuBoauTs rpaguuecKy0 HHTEPHPETALUMIO PEIICHUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUU
C ABYMS IIEPEMEHHBIMHU.

Pemath TeKkcTOBBIE 321a4M aAJIreOPaAaUIeCKUM CITIOCOOOM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepagencta

12

Yuciosele
HEPABEHCTBA U UX
CBOWCTBA.
HepageHnctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petierne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSIMOM, T0KA3bIBATH
anreOpanyecKH.

IIpuMeHATH CBOWCTBA HEPABEHCTB B XO/JI€ PEIICHHUS 3aa4.
PemiaTp iMHElHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHUEe HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
PemiaTh cucTeMbl IMHEWHBIX HEPABEHCTB, N300paKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM NMPSAMOM
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C OJTHOU NIEpEMEHHOU
Y VX pELIEHHUE.
N3o0paxenue
peLIEeHUs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIJIOBOU
IIPSAMOWU

OyHKIUU.
OCHOBHBIE MTOHATHSA

[lonsitue pyHKUIMU.

OO6nacTs onpeieeHus

Y MHOKECTBO
3HAYCHUN ()YHKIIHH.
Crioco0OsI 3a1aHus
byHKIM.

I'paduk GpyHKIIHH.
CgoiicTBa (pyHKITHH,
X 0ToOpakeHue

Ha Tpaduke

Hcnoab3oBaTh (YHKIIMOHATHHYIO TEPMUHOTOTHIO U
CHUMBOJIUKY.

Boruucasite 3HavYeHust QyHKIUN, 3a1aHHBIX (OPMYJTIaMH
(pu HEOOXOAMMOCTH MCIIOJIB30BaTh KAJIbKYJIATOP);
COCTABJATH TAOIMUBI 3HAYEHU I QYHKIIMH.

CTpouth 10 TOYKAM rpapuku QyHKIIHA.

OnuceiBaTh cBOMcTBa QYHKIIMKM Ha OCHOBE €€
rpaUIECKOro MpeICTABICHUS.

Hcnonb3oBaTh G yHKIMOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBaTh npuMepsl rpaduKoOB, OTPAKAIONIUX PEAIbHbBIE
npoueccsl U sipiieHus. [IpuBoAMTH MPUMeEPbI NPOLIECCOB U
SIBJIEHUW C 3aIaHHBIMU CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHBIE POTrPaAMMBbI

JUTS TIOCTPOSHUS TPaPUKOB GYHKIIUN U U3YUCHHS NX CBOWCTB

OyHKIUY.
UrcnoBbie GyHKITUU

YreHue u noCTpoeHUe

rpaduKoB (yHKITHIA.
[Tpumeps! rpadukon

Haxoautsb ¢ moMmompbio rpagpuka QyHKIMY 3HAYEHUE OJTHON
Y3 paCCMaTPUBAEMbIX BEJIMYMH 10 3HAYEHUIO JPYTOH.
B HecoXkHBIX cydasx BbIpaxkaTh GOpMyJ10ii 3aBUCUMOCTDH
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dynxumi,
OTpaXxKarouux
peabHbIE MPOIIECCHI.
OyHKINH,
OINMCHIBAIOIINE
OpsIMYIO U OOPATHYIO
IPOMOPLHOHATBHBIE
3aBUCUMOCTHU, UX
rpaduxmu.

I'padux pynxun

y = X2,

OyHKIUU

y =x4y = x,
y=vxy= |x;
rpaudecKoe petieHue
YPaBHEHUH U CUCTEM
YpaBHECHUH

MEKYy BEJIUYNHAMMU.

OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYNHBI

B 3aBUCUMOCTH OT U3MEHEHHUSI APYTOH.

Pacno3naBath Buibl n3ydaeMbix GyHKuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB GpyHkumit Buga:y = X4,y =X,y =Vx,y = |x|.
HUcnonb3oBaTrh QyHKIMOHAJIBHO-TPagUYECKHe
MpeACTABJEHHS IS PELICHUS U UCCIIE0BAHNS YPAaBHEHUN U
CUCTEM ypaBHECHUH.

IIpuMeHaTH LM poBBIE pecypchl 1l HIOCTPOCHUS
rpadukoB QyHKIUH

[ToBTOpEeHue n 0600IIeHNE

[ToBTOpEeHUE
OCHOBHBIX IIOHSTHHN U
METOJI0B KypcoB 7 u 8
KJIaCCOB, 0000IIIEHHE
3HAHUMN

BbiOupars, npuMeHsITh, OLEHMBATH CIIOCOOBI CPABHEHUS
YuCeJl, BBIYUCIECHUM, TPeoOpa30BaHUN BBIPAXKEHUN, PEIICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITTOJIHIAEMbBIX JEUCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPA30BAHU,
MTOCTPOEHHUM.

PemiaTe 3a1a4u U3 peajibHOM KU3HU, IPUMEHATH
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MaTeMaTUYeCKUEe 3HAHUS JJIsl pEIICHUs 3a]1a4 U3 APYTHUX
PEIMETOB.

Pemath TeKCTOBBIE 32/1a4H, CPDABHUBATH, BLIOMPATH
CIoCOo0bI PELICHUS 3a]a4n

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME

102
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9 KVIACC

JleMCTBUTENBHBIC YUCIIA

UppaIOHAIIHLHBIC
yycia, KOHEYHbBIE 1
OECKOHEYHbBIC
JECATUYHBIE APOOH.
MHO0KeCTBO
JIEMCTBUTEIILHBIX
YyHCen;
JIEHCTBUTEIIbHBIC
Yypcia Kak
OECKOHEUYHbBIE
JEeCATHYHBIE TPOOH.
B3auMHo ogHO3HAUHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOM.

CpaBHeHHe
JIEUCTBUTEILHBIX YHCE]T,
apupmMeTHIeCKre

HanmenoBanue pasgena  |[KonnuecTBo OcHOBHOE OcHOBHBIE BUJIBI AESATENBHOCTA 00YHAIOITUXCS
(Tembl) Kypca 4acoB coaepKaHue
Yucna v BBIYMCICHUS. 9 Pannonanbhble uncna, | Pa3BuBaTh nmpeacTaBiieHMs O YUCIaX: OT MHOYKECTBA

HATypAJIbHBIX YHCEJI O MHOXKECTBA JEHCTBUTENBHBIX YUCEN.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
NENUCTBUTENIBHOTO YKCiIa KaKk OECKOHEUHOM JAeCITUUHON
JTpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHATBHBIX U UPPALMOHATBHBIX YUCET.

HN300paxkaTh 1€ICTBUTEIBHBIE YHCIIA TOUKAMHU
KOOPAMHATHOM IIPSMOM.

3anucbIBaTh, CPABHUBATH U YIIOPAA0YHUBATH
JIEVCTBUTEIILHBIE YHCIIA.

BbInoJIHATH, coueTast yCTHbIE U TUCbMEHHBIEC IPUEMBI,
apudgmMeTrnyecKue 1eiiCTBUA C PAIMOHAILHBIMU YHACIAMH;
HAXOJAUTH 3HAYCHUS CTEIEHEU C LEIbIMU MMOKA3aTENIMU U
KOPHEW; BBIYMHUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAKECHHUH.
Honyuyurs npeacraBjieHue 0 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YMCEII B TPAKTUYECKOMN AEATEIIbHOCTU
YEJI0BEKaA.

AHAJIM3UPOBATH U 1€J1aTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS IEUCTBUTENLHOTO YUCIIA MIPU PEIICHUN
3a7ad4.

OKpyrJiasiTh ACHCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHAKY PE3YJIbTATa BBIYUCICHUN, OLEHKY 3HAUEHUN
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JICUCTBUS

C JICUCTBUTEIIbHBIMU
YHUCJIAMH.
[Tpubnuxénnoe
3HAYCHHE BEIIUUMHDI,
TOYHOCTH
MPUOJIMKECHHUS.
OkpyrieHue yucen.
[Ipukuaka u oeHka
pe3yJIbTaTOB
BBIUMCJICHUH

YHUCJIOBBIX BBIPAKECHUM.
3HAKOMMTBHCH ¢ HCTOPHUEH Pa3BUTUSA MaTEMaTUKH

YpaBHEHHUS U HEPABEHCTRBA.
YpaBHEHUS C OTHOU
IIEPEMEHHOMU

14

JIuHerHoe ypaBHEHHE.
Pemienune ypaBHeHuM,
CBOJSILLIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHuE. Pemienue
YpPaBHECHUH,
CBOJISAIINXCS

K KBaJpaTHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUU TPEThEN

Y YETBEPTOU CTENIEHEN

OcBaunBaTth, 3a1IOMHHATH U IPUMEHATH rpauueckue
METO/bI IPH PELICHUH YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 1iebie U JpOOHBIE YpaBHEHUS.

Pemats JiMHeHbIC M KBAJPaTHbIC YPABHEHUS,
ypaBHEHHUSI, CBOJIAIIMECS K HUM, POCTeHIIMe 1poOHO-
palMOHAJIbHbBIE YPAaBHEHHUS.

IIpeasaraTh BO3MOXKHBIE CIIOCOOBI PEUIEHUS TEKCTOBBIX
3a1a4, 00CyKIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4u
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS ¢ HCTOPHUEN Pa3BUTHUSI MATEMATUKH
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pas3noKeHneM
Ha MHOKUTEIIH.
Pemenue npoOHo-
paroHaIbHBIX
YPaBHEHUM.

Permenne TekCTOBBIX
3a/1a4 anreOpanyecKum
METOIOM

VYpaBHEHMS U HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHeHHE C IABYMs
MEPEMEHHBIMU U €T0
rpaduxk.

Cucrema aByx
JIMHEWHBIX YPABHEHU I
C ABYyMS
NIEPEMEHHBIMHU U €€
peumieHue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JINHENHOE,
a JIpyroe — BTOpOu
CTEIICHHU.
['padrueckas
UHTEpIpeTalus
CHCTEMBbI YPaBHEHU N

C IByMsI IEPEMEHHBIMU.
Pemenune TekcToBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTUMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPAaBHCHHH, B KOTOPHIX OJTHO YPAaBHCHHE HE
SIBIISICTCS JIMHEHHBIM.

Hcnoan3oBaTh QyHKIMOHATBEHO-TpadruecKkue
NIPEICTABJICHUS JIJIsl pellIeHUsI H HCCJIeTOBAHUS YPABHCHHIA
U CHCTEM.

AHAJHM3UPOBATH TEKCTHI 327124, peliaTh UX
anreOpanyecKuM CIiocoOOM: MepexoauTh OT CJIOBECHOMN
GbOpMYITUPOBKH YCIOBUS 3a7a4M K aJlreOpandecKoil Moieu
MyTEM COCTaBIICHUSI CUCTEMbI YPAaBHEHHI; pelaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPIPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEl pa3BUTHS MATEMATUKH

27




3a/1au anreOpandecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBrlie Yurarth, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepagsencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoaHsATh peoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATh
JIuHelHbIe J1s1 TpeoOpa3oBaHusl CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBaTh JIMHEHBIE U KBAJIPATHBIC HEPABEHCTBA.
C OJIHOM IEPEMEHHOMN PemaTh nmuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX pPEIICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIUX
CucreMbl TUHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJHOU MOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX N300paxaTh pellieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YKMCJIOBOW MPSIMOM, 3aNIUCHIBATH PEIIEHUE C TOMOIIBIO
KBagpatHsie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTs kBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaguyecKue MpeICTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABECHCTBA MIPU PEUICHUH
WHTEPIpETALUS pa3JUYHBIX 3a/1a4, B TOM YUCJI€ TPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C IByMsI
MIEPEMEHHBIMU
OyHKIMHU 16 KBanparnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIINIA;

bynkus, e€ rpaduk u
cBoiictBa. [lapabona,
KOOPAMHATHI BEPILIMHBI
napa0oJibl, OCh

WLTIOCTPUPOBATH CXeMATHYECKH, O0bACHATH
PaCIOIO0KEeHNE Ha KOOPAUHATHOM IMIIOCKOCTH rpa)uKoB

byakuuid Buga: y = kx,y = kx + b,y = k_, y = X2,
X
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CUMMETPHUH NapadoIbl.

I'paduxu pyHKUIMNA:

y =Kkx,
y=kx + b,
k
y =_,

X
y= x4y
=X3,y=
Vxy =
| x|

y =% ¥y =,y =|x| B 3aBHCHMOCTH OT 3HAYCHUIA

K03 (PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3znaBaTh KBaipaTUUHYIO PYHKIIHIO 1O GOpMYyIIE.
IIpuBoAUTH NpUMePHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peaslbHOM KU3HU, (PU3UKU, TEOMETPHUHU.

BoisIBASITH 11 0000111aTh 0COOEHHOCTH Tpaduka
KBaJIpaTUYHOU PyHKIIMH Y = ax? + bx+ c.

CrTpouTs M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKINH, 3a7aHHBIX POpMYyJIaMH BH]IA
y=ax’, y=ax?+qg,y=a(x+p)>,y=ax’+bx +c.
AHAJIM3UPOBATH U NMPUMEHSITH CBOMCTBA M3YUYECHHBIX
GyHKUUN U1 UX TTOCTPOSHUS], B TOM YHUCJIE C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbIE
IMOCJIET0OBATEIHLHOCTH

15

IlonsTHe yncaoBOM
ITOCJIeJOBAaTEIbHOCTH.
3ajaHue
I10CJIeJOBAaTEIbHOCTH
PEKYPPEHTHOM
dbopmyoii u

dbopmyoii N-To uieHa.

Apudmernueckas u
reomMeTpuiecKast
POTPECCHUMU.
®opmyiibl N-TO YieHa
apu(pMETHIECKON U
F€OMETPUUYECKOU

OcBauBaTh U IPUMEHSATH UHICKCHBIE 0003HAUYCHMS,
CTPOMTH pevyeBble BbICKA3bIBAHUSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C MIOHATHEM
MOCIIEIOBATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEIBHOCTHU WM PEKYPPEHTHYIO (popmMyITy

U BBIYHUCJIATH YWICHBI TOCIEIOBATEIBHOCTEH, 3aTaHHBIX
TUMH HOpMyTIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
MIOCJICIOBATEIIBHOCTH, €CJIM BBIITUCAHBI IIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apuMETHIECCKYIO U TEOMETPHUIECKYTO
MIPOTPECCHH TP Pa3HBIX CIIOCO0AX 3a/TaHMS.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxenue uieHOB
apupMeTHIECKON 1
T€OMETPUUECKOU
MPOrPECCUN TOUKAMU
Ha KOOPAUHATHOU
MIJIOCKOCTH.
JInHEenHbIN U
YKCIOHEHIIMAIbHBIN
pOCT.

CIioxHBIE TPOLEHTHI

PemaTs 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apupMETHIECKON U TeOMETPUUECKON IPOTPECCHI, CyMMBI
IIEPBBIX N YWICHOB.

M300paxaTh WieHbI TOCIEN0BATENBHOCTH TOUKAMU

Ha KOOPJAWHATHOM INIOCKOCTH.

PaccmaTtpuBaTh nNpuMepbl NPOLECCOB U IBJICHUU

U3 peajbHOM KU3HU, WUIKOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKON MPOTrpeccuu, B FTEOMETPUUECKOM
porpeccun; n300pa>kaTb COOTBETCTBYIONINE 3aBUCUMOCTH
rpaduuecku.

PemaTe 3a7a4m, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YHUCIIE 3a/1a4d U3 PEAILHOU
KHU3HU C UCII0JIb30BAHNEM IIU(PPOBBIX TEXHOIOTHH
(31eKTPOHHBIX TA0JINL, TPapUUECKOro KanbKyJsTopa  T.11.).
Pemiathb 3a1a4n Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peanbHON MIPAKTUKH (C UCIIOJIB30BAHUEM
KJIbKYJIATOPA).

3HAKOMUTBCH € HCTOPUEH pa3BUTUS MaTEMAaTUKU

[ToBTOpeHME, 0000IICHNE,
cUCTeMaTHh3als 3HaHUI

18

Yucaa u
BbIYMCJIEHUS (3aIUCh,
CpaBHEHUE, JIECHUCTBUS
C JICCTBUTEIIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATHSIMH: MHOKECTBO, MIOJIMHOKECTBO,
oTepaIuy HaJl MHOXKECTBAMH; HCMOJIb30BaTh rpaduuecKoe
MpEeACTaBICHUE MHOXKECTB JJI1 ONUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUH 3a7a4 U3 JPYTUX
y4e€OHBIX MPEIMETOB.

AKTYaJIM3upPoOBATH TEPMUHOJIOTHIO H OCHOBHbIE
NeilCTBHS, CBSI3aHHbIE C YMCJIAMHU: HATYPAJIbHOE YUCIIO,
MPOCTOE U COCTABHOE YKCIIA, IETUMOCTh HATYPaIbHBIX
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OKpYTJICHHE,
npuOIMKEeHHE,
OLIEHKQ; peIlIeHNe
TEKCTOBBIX 3a/1a4

yuces, IPU3HAKKU IEIMMOCTH, LEI0€ YUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JECATUYHAs APOOH, CTAaHJAPTHBIN BU
quciia, apuPpMEeTHIeCKUil KBaIpaTHBIN KOPEHb.
BBINOJIHATE AelicTBHUSA, CPABHUBATH U YIIOPAAOYHUBATH

apupMeTHIECKUM qucIia, MPeICTABISITh YKCIIa HA KOOPJUHATHOW MPSIMOiA,
crocoboMm) OKPYTJISITh YUCJIA; BBIMOJIHATH NPUKUAKY U OI[EHKY
pe3yJibTaTa BHIYUCICHUMN.
PemaTth TeKkcTOBBIE 321a4M apU(PMETHUUECKUM CITOCOOOM.
Pemath npakTHYecKHe 3a1a4H, COICPKAIINEC TPOIICHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTDH —
BpeMsI — PACCTOSIHUE, IIeHa — KOJUYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsl — MPOU3BOIUTEIBHOCTD TPY/IA.
Pa30upars peanbHble KU3HEHHBIE CUTYAlUH,
(opmyIIpoBaTh UX Ha A3bIKE MATEMATUKH,
HAXOIMTH PELICHUE, TPUMEHSS MaTEMATUUECKUN anmapar,
HHTEPIPETUPOBATH PE3YyJIbTAT
AJuredpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEIIBIM
BBIPAKCHUSA nokasaresieM, apuMeTUIeCKUil KBaApaTHBIN KOPEHb,
(mpeobpaszoBanue MHOTOYIEH, ainredpandeckasi Apoob, TOKIECTBO.
anredpandecKux BbINOJTHATH OCHOBHBIE IeICTBUSA: BHITIOIHATH PACUETHI
BBIPKCHUH, o ¢popmyinam, mpeoOpa3oBLIBATH 1EJbIC, JPOOHO-
JOMyCTUMBIE pallOHaIbHbBIE BHIPAKEHUS U BBIPAKEHHS C KOPHSAMH,
3HAUYCHUS) peanu30BbIBaTh PA3JI0KEHHE MHOTOWICHA HA MHOXKUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYI pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOIUTh
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JIOIYCTUMBbIE 3HAUEHHsI IEPEMEHHBIX JUIsl IPOOHO-
pPaLMOHAJIBHBIX BBIPAXKEHUN, KOPHE.

MopnesmpoBaTh ¢ IOMOIIBIO (POPMYJI PEATIbHBIE IPOLIECCHI
U SIBJICHUS

DyHKINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe peieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYyHKIIMS, TpadUK QYHKIINH,
HYJU QYHKIUHU, TPOMEXKYTKU 3HAKOMOCTOSHCTBA,
POMEKYTKU BO3pacTaHusi, yObIBaHUS, HAMOOIbIlIEE U
HauMEHbIIIee 3HAUCHUS (PYHKIUH.

AHAIH3MPOBATH, CPABHUBATH, 00CYKIATh CBOMCTBA
GyHKIUH, CTPOUTH X TpadUKy.

OnepupoBaTh NOHATUAMMU: TIPSIMasi TPONOPLIUOHATBHOCTbD,
oOpaTHasi MPOMOPIIUOHATIBHOCTb, IMHENWHAas HYHKIINS,
KBaJpaTudHas QyHKIM, mapadosa, rurnepoora.
Hcnoub30BaTh rpapukM 1151 ONPEIECIICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, JIJIsl PEIICHUS 3a/1a4 U3 JPYTHX
y4eOHBIX IPEIMETOB U pPEabHOM KU3HH, MOAETHPOBATD

C TIOMOIIIBIO TPA(UKOB PeabHbIE TIPOIECCHI U SIBICHHUS.
BripaxaTts (popMy1aMu 3aBUCUMOCTH MEXAY BEIIMUMHAMHU

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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