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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YYUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHOACHUTEJIBHAS 3AIINCKA

Anre0pa sIBISIETCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O 00IIETr0 0Opa3oBaHUs: OHA
o0OecrieynBaeT U3Y4YEHHUE JAPYTrUX AUCHMIUIMH, KaK €CTEeCTBEHHO-HAy4YHOTO, TaK U
T'YMaHUTApHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO I MPOAODKEHHsS] 00pa30BaHUs UB
MOBCETHEBHOW JkM3HU. Pa3Buthe y oOydYaromuXcs HAyYHBIX TIPEJCTaBICHUN O
IMPOUCXOKACHUN U CYIIHOCTH alNreOpandecKux aOCTpakimii, crocode OoTpakKeHUs
MAaTeMaTHYEeCKON HayKOW SBJIEHHMH M TIPOIECCOB B TIPUPOJEC W OOIIECTBE, POJH
MaTEMaTUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUHM M B MPAKTHKE CIHOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KA4ECTB MBIIUICHHS, HEOOXOIUMBIX JIJIS
aJanTaiyd B COBpeMeHHOM IMdpoBoM obmiectBe. M3yuenue anreOpsl oOecreunBaeT
pa3BUTHE yMEHHsS HaOIIOAaTh, CpPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHSI, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSL U BBIBOJBI, (opMynmHpoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsbl
o0OecreuynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarONIMXCS: OHH HCIOJIB3YIOT
NENyKTUBHBIE M UWHAYKTUBHBIE PACCYXIECHUS, O0O0OOIIEHHE U KOHKPETHU3aLHIO,
abctparupoBanue u ananoruto. O0ydeHue anredpe mpeanojaraeT 3HaYuTeIbHBIA 00BEM
CaMOCTOSITEIILHON JEATENHPHOCTA OOYYAIOIINXCS, TIOOTOMY CaMOCTOSATEIBHOE PEIICHHE
3a/1a4 SIBJSIETCA peau3aiuein 1eaTeIbHOCTHOTO IPUHIUIIA O0yUYeHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Ainredpa» mjisi OCHOBHOTO OOIIEro
o0pa3oBaHUsT OCHOBHOE MECTO 3aHUMAIOT COJIEP’KATEIbHO-METOJUYECKUE JIMHUMU:

«Hucna v BBIYUCICHUSN», « ANreOpanyecKue BbIPaXKEHUs», «Y paBHEHUS U HEPABEHCTBAY,

«DyHknuw». Kaxnas w3 3TUX COAEPKATECIBbHO-METOAUYECKUX JIMHUW pPAa3BHUBACTCS Ha
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MPOTSKEHUU TPEX JIET U3YUECHUSI Kypca, B3aMMOJAECHCTBYS C IPYTMMHU €ro JUHUSMH. B
XO0JIe M3y4YeHUs Y4eOHOro Kypca 0OydaromuMcs NPUXOJIUTCA JIOTHYECKH paccCy’KIaTh,
WCMOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M ¢ 3THUM B HOporpaMmmy
y4ueOHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, IIPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3lieflax MaTeMaTH4YecKOoro oOpa3oBaHUs U CHOCOOCTBYIOIIHE
OBJIAJICHNI0O OOYYarOIMIMMHUCSA OCHOB YHHBEpPCAJIbHOTO MAaTEMAaTHUYECKOr'o  S3bIKa.
ConepxaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTHIO YyUeOHOr0 Kypca «Anredpay siBiaseTcs
€ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHuUKA «YHucna W BBIYMCICHHS» CIYXKUAT OCHOBOW [JIs JaJbHEUIIEro
W3YUYEHUs] MaTeMaTUKHU, CIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOIMIMXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUSI TOJB30BaThCS  alTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJIsI TMOBCEIHEBHON >KHU3HHU.
Pa3BuTue MoHATUS O 4YMCIEe HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs CBS3aHOC
pallMOHAIBLHBIMU U UPPAlMOHATBHBIMU YHUCIaMH, (OPMHUpPOBAHHEM MPEICTABICHUM O
JNEUCTBUTEIIBHOM YHCJE. 3aBEpIIEHWE OCBOCHMS UMCIOBOM JIMHUM OTHECEHOK
cpeaHemMy o0I1eMy 00pa30BaHUIO.



Conepxkanue OByX anreOpandecKux JUHUN — «AnreOpandeckue BBIPAXKCHUS» H
«YpaBHEGHHsI W HEPaBEHCTBA» CIOCOOCTBYeT (OPMHPOBAHHUIO Y OOyYaromIuxcs
MaTEeMaTHYECKOTO arapaTa, He0OOXOJUMOTO IS PEIICHUS 3a7a4 MaTeMaTHKH, CMEKHBIX
MPEIMETOB M TPAKTUKO-OPHEHTHPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs Y4YeOHBIH MaTepwall TPYIIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
Anrebpa JEMOHCTpUPYET 3HAUCHHME MAaTEMAaTUKH KaK s3bIKa JUIS ITOCTPOCHHS
MaTeMaTHICCKUX MOJCIICH, OIMMCAHMSI TTPOIICCCOB U SBJICHUHA peasibHOro Mupa. B 3amaun
oOydeHHs anredpe BXOMAT TaKKe JajdbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO MBITTUICHHS,
HEOOXOMMOTO0, B YACTHOCTH, ISl OCBOCHUS Kypca HH()OPMATHUKH, U OBJIaJICHHC HAaBbIKAMHU
JNEAYKTUBHBIX paccykiaeHuii. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanve  (QYHKIIMOHATBHO-TpaUUYCCKONH JIMHWM  HAICJIEHO Ha  IOJIydYeHHUE
OoOydJaromMMHCS 3HAHMK O (YHKIUAX KAaK BaXKHEHIICH MaTEeMaTHYECKOW MOJISTH JIIs
ONMCAHMS WM WCCICIOBAaHUS Pa3HOOOPa3HBIX IMPOIECCOB M SBJICHWA B MPUPOJE U
obmiecTBe. M3ydeHne MaTepuana CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMCEHHS
UCIIOJIb30BaTh Pa3IMYHBIC BBIPA3UTCIIBHBIC CPEJICTBA SI3bIKA MAaTEMAaTHKH — CIIOBECHBIC,
CUMBOJIMUECKHE, TpaduiIecKre, BHOCHT BKJaa B (POpMUPOBAHKE MPEACTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHH ITUBUIU3AINH U KYJIbTYPHI.

CornacHo yueObHOMY IaHy B 7-9 Kiaccax m3ydaercs Y4eOHBIH Kypc «Aunredpay,
KOTOPBI BKIIOYAeT CIEAYIONME OCHOBHBIC pa3ienbl coaepxaHws: «Yucna wu
BBIUUCIICHUS», «ANreOpandeckue BhIpaXKEHUS», «YPaBHCHHS W HEPABEHCTBAY,
«DyHKIHAW.

Oomee YHCII0O YacoB, PEKOMEHJOBAaHHBIX /I M3ydeHUs Y4eOHOTO Kypca
«Anreopa», — 306 ygacoB: B 7 kimacce — 102 gaca (3 vaca B Hemenio), B 8 Kiacce —
102 gaca (3 gaca B Hexemo), B 9 knacce — 102 gaca (3 yaca B HeZelio).

COJEPKXAHME OBYUYEHUA/

KJIACC

Yucia v BbIYUCTCHUSA

JpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, MEPEXO0]l OT OMHOU (OPMBI 3amUCU Jpoleh K
npyroil. IloHsiTHe palMOHANBHOTO YHWCIA, 3alHCh, CPaBHEHHE, YIOPAIOYMBAHUE
paIMOHANIBHBIX 4YhceN. ApupMETUYECKUE ACUCTBHS C pAIlMOHATBHBIMU YHCIIAMH.
Pemienurie 3a1au U3 peaibHOM MPAKTUKKA HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJIeM: OINpeJeeHne, Mpeodpa3oBaHe BbhIpaKEHUN Ha
OCHOBE OMpEIENICHUs], 3aMUCh OONbIIMX uucen. [IpoueHTsl, 3anuch MPOLEHTOB B BUE
Ipobu 1 1poOu B BHJIE MPOIICHTOB. TPy OCHOBHBIC 3a/1a4l HATIPOIICHTHI, pEIIeHUE 3a/1a4
W3 peaNIbHOM MPAKTUKHU.

[IpuMeHeHue MPU3HAKOB JETUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATYPaJIbHBIX YHCEI.
PeasnbHble 3aBUCHUMOCTH, B TOM YHUCJIE MpsiMasi U 00paTHAsi IPOMOPIIUMOHATBHOCTH.



AJaredpanyeckue BbIpaskeHUst

IlepemeHHBIE, YHCIIOBOE 3HAYECHUE BBIPAXKEHUA C NEPEMEHHOM. JlomycTUMbIE 3HAYCHUS
nepemMeHHbIX. [IpencraBneHue 3aBUCUMOCTH MEXAY BEIWYMHAMHU B BHUAE (POPMYIIBL.
Boruncnenust no ¢gopmynam. [Ipeo6pazoBanre OYKBEHHBIX BBIPAKEHUM, TOXKIAECTBEHHO
paBHbIE BBIpaXEHMsI, MpaBuja MNpeoOpa3oBaHUsI CyMM M MPOU3BEICHUN, MpaBuia
pPacKphITUs CKOOOK U MPUBEIEHUS MOAOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYpaIbHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowieHsl. Ctenenb MHOrowneHa. ClnoxeHue, BHIYUTaHUEe, YMHOKEHUE
MHOTOWJIEHOB. DOpMYyJIbl COKPAIIEHHOTO YMHOXEHHUSA: KBaJgpaT CYMMBbI M KBaapar
pasHoctn.  DopMyna  pasHOCTH  KBaapaToB.  Pa3jioxkeHMe  MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUs, MpaBUiia MPeoOpa3oBaHUsl YpaBHEHUS, PABHOCUIBHOCTb
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO0 YpaBHEHU,
peuieHne JMHEWHBIX ypaBHEHHU. (COCTaBliEHHE YpaBHEHUW 110 YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JluneitHOe ypaBHEHUE C JABYMS MEpEeMEHHbIMU U ero rpaduk. CucreMa ABYX JHMHEHHBIX
ypaBHEHUIl C JAByMs [epeMEHHbIMU. PelieHue cucrteM ypaBHEHUH crocoOoM
NOACTAaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a4a4 € IIOMOIIBIO CUCTEM YPABHEHHUM.

DOyHKUUH

Koopannata Touku Ha mnpsmoi. UucCHoBble NMPOMEKYTKH. PaccTrosiHMe MexOay IBYMs
TOYKaMH KOOPJUHATHOM MPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox m Oy. AbGciucca U opaMHATa TOYKH Ha
KOOPJMHATHOW TuI0CKOCTH. [Ipumepbl rpadukoB, 3amgaHHBIX (opmynamMu. UYUteHue
rpaduKoB peanbHBIX 3aBUcUMocTel. [lonstue dynkmuu. I'paduk pynkiuu. CpoiicTBa
byakumii. Jlunerinas ¢ynkaus, e€é rpaduk. ['paduk dyaknuum y = |x|. I'paduueckoe
pEIIEHUE JIMHEUHBIX YPABHCHUN U CUCTEM JIMHEHMHBIX YPABHECHUM.

8 KJIACC
Yucia 1 BBIYUCTCHUSA
KBagpatueiii kopenb u3 uncna. [lonstue o0 wupparmonansHOM uyucie. JlecsTudyHbIe
NpUOIMKEHUST HppAlMOHAIBHBIX uuced. CBoicTBa apuMeTHUYeCKuX KBaAPAaTHBIX
KOpHEW U UX MNPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BBIYMCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.
Crenens c 11eM1bIM MOKa3atesieM U €€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIA.

AuredOpanyeckue BbIpasKeHUsI

KBagpaTHbiii TpExulieH, pa3ioKEHHE KBaJpaTHOTO TpEXWieHAa HAa MHOXHUTEIU.
Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO aiiredpandeckoi npoou. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JIeJICHUE alNreOpanyeckux Apooeit. PalinoHnanbHble BRIpa)KEHUSU
UX npeoOdpa3oBaHUE.



YpaBHeHUsA 1 HEPABEeHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHEHMI, CBOIAAIIMXCS K JIMHEHHBIM U KBajapaTHbIM. [Ipocreiimine apoOHO-
palMOHAJIbHBIE YPABHEHUS.

I'padrueckas uHTEpHpeTalyss ypaBHEHUI C JBYMSI EPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUH C ABYyMs NEpEMEHHBIMU. [IpruMepsl peleHns cucTeM HEIMHEMHBIX YpaBHEHUN
C ABYMsI IIEPEMEHHBIMH.

Pelriienrie TEKCTOBBIX 33724 allreOpandecKuM CIIoCOOOM.

UucnoBble HeEpaBEeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbBIE HEPABEHCTBA C OJHOU nepeMeHHO. CrucTteMsl
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKUUHA

[Tonstue pynkuun. OOnAcCTh ONpeAeseHUs] U MHOXKECTBO 3HAYeHUN (YHKIIHU.
CrniocoOsbI 3a1aHust QYHKIUH.

I'padpux dynkuuu. Ytenue cBoiictB QyHkiuu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIIUH, OTpaxaroumx peaibHbIe MPOIECCHI.

OyYHKIMH, ONUCHIBAIOUIUE MPSIMYI0 U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oynkmmn Y = X2, y = x3, y =Vx, y=|X|. ['paduueckoe peurenne ypaBHEHH 1
CUCTEM YPaBHEHUH.

9 KJIACC
YucJa v BbIYHCIEHUA
PanmionanpHbIe YKCIa, UppaAlMOHATBHBIE YHCIIa, KOHEUHbIE M 0€CKOHEYHBIC JECATUYHBIE
npoOu. MHOXKECTBO JIEUCTBUTEIBHBIX UHCEII, TEHCTBUTEIIbHBIC YHUC/Ia KaK OCCKOHEUYHBIE
JIeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
JNEVCTBUTEIBHBIX YUCEJI U KOOPJIMHATHOM MPSIMOM.

CpaBHeHue NEUCTBUTEIBHBIX YHCell, apupMeTHIEeCKue NEUCTBHS C
NEUCTBUTEIILHBIMU YUCIIAMU.
Pasmepsl  00BEKTOB OKpY>Karolero MUpa, JUTUTENBHOCTh MPOLIECCOB B

OKPYKaIoIIEM MUPE.
[TpubnuxEHHOEe 3HAYEHHWE BEIWYWHBI, TOYHOCTh NpuOIMmxkeHus. OKpyrieHue uuced.
[Ipukuaka 1 OLEHKA pe3yIbTaTOB BEIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHOoe ypaBHeHME. PemieHune ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM. KBamgpatHoe
ypaBHeHue. Pemienue ypaBHEHMH, CBOISAIIMXCS K KBaJIpPaTHBIM.

bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEW W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HAa MHOKUTEIU.

Pemienrie  ApoOHO-pallMOHANIBHBIX ~ ypaBHEHUH.  PelleHne  TEKCTOBBIX  3aja4
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C ABYyMs MEpEeMEHHbIMU U ero Trpaduk. PemieHue cucreMm IBYX JTUHEUHBIX
YPaBHEHUU C IBYMs IIEPEMEHHBIMU. PellieHne CUCTeM IByX YPaBHEHUM, OHO



U3 KOTOPBIX JMHEHHOE, a APyroe — BTOPOW cTemneHu. ['paduyeckas HHTEpHpETALUS
CHUCTEMBbI YPaBHEHUH C IBYM: IIEPEMEHHBIMU.

Permienrie TEKCTOBBIX 3ajad  ajreOpanyeckum CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENMHBIX HEPABEHCTB C OLHOM IepeMEHHOW. PemeHune cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOM mnepeMeHHod. KsanpaTHele HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMM.

DyHKUUHA
KBanpatnunas gynkius, e€ rpadux u cBorictsa. [lapabosa, KoopaHHATHI BEPIITUHbI
napaboJibl, 0Ch CHMMETPUH MapaboJIbI.

Ppaguin Qynxmmiic y = Ax, y = Ax+b, y=", y=x3y = Vx y =Tal,
X
1 UX CBOMCTBA.

YucaoBble MOCAE10BATEIBHOCTH W IPOrPeccum

[ToHsiTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3a/IaHUE MOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u hopmyon N-ro yjaeHa.

Apudmerndeckass u  reomeTpudeckas mporpeccuu. Dopmynsl  N-To  4jeHa
apuMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MIEPBBIX N YJICHOB.
N3o0paxenue 4ieHOB aprupMETHUECKON M TeOMETPUYECKONW MPOrpeccuil TOYKaMH Ha
KOOPAWHATHOM TUIOCKOCTH. JIMHEHHBIM MW SKCIOHEHUUAIBbHBINM pocT. CraoxXHbIE
MPOIIEHTHI.

INPEAMETHBIE PE3YJIBTATHI

[lpenmeTHBIE  pE3yabTATHI OCBOCHUS IPOTPaMMBI y4eOHOT0 Kypcak
KOHITY OOy4eHHs B 7 KJacce:

Yuciia v BbIYUCICHUS

BrimoniHaTh, coyeTas yCTHbIE M NMUCHBMEHHBIE TPUEMBI, apupMETHYeCKue ICHCTBUSA C
palMOHATIbHBIMU YHCIAMH.

HaxonuTe 3Ha4eHUS YHUCIOBBIX BBIPAKEHHM, NMPUMEHSATh pPa3HOOOpas3HbIE CIIOCOOBI U
MpUEMBI BBIYMCIICHUS 3HAUCHU JPOOHBIX BBIPAKEHUU, COAEPKANTUX OOBIKHOBEHHBIE H
JECATHYHBIE TPOOH.

[lepexoauTh OT OJTHOM (POPMBI 3aTTUCH YUCET K APYroi (MpeoOpa3oBhIBATH NECATUYHYIO
IpoOb B  OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBaTh M yHOPAIOYMBATH pAIMOHAIBHBIE YHCIA.

OKpyrJIsTh yuca.

BbINONHATh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM, OIIEHKY 3HAYEHUN YHUCIIOBBIX
BbIpaKE€HUU. BBIMOTHATH AEUCTBUS CO CTETIEHSIMU C HATYpPaJIbHBIMU MMOKA3aTEISMHU.
[TpuMeHsTh TPU3HAKU IETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCET.



Pemars npakTUKO-OPMEHTHPOBAHHBIE 3aJa4d, CBI3aHHBIE C OTHOLICHHUEM BEJWYMH,
MPONMOPLUUOHAIIBHOCTBIO  BEJIMYUH, IPOLIEHTAMHU, HHTEPIPETUPOBATH  PE3YIbTATHI
pelIeHns 3aa4 ¢ YYETOM OIPAaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PAacCMATPUBAEMBIX
00BEKTOB.

AJire0panyecKue BbIpaKeHHUsA

Hcnonp3oBaTh aireOpandyeckyrd  TEPMUHOJOTUIO M CHUMBOJIMKY, TNPUMEHSTH €€ B
MpoIlecce OCBOEHHUS yueOHOIro MaTepHaia.

HaxonuTh 3HaueHUs1 OYKBEHHBIX BHIPAYKEHUM MIPU 3aJJaHHBIX 3HAUCHUSIX TIEPEMEHHBIX.
BrinonHsATh nmpeoOpa3oBaHus 1IEI0T0 BRIPAXKEHUS B MHOTOWICH IPUBEICHUEM TTOTI00HBIX
cJlaraeMbIX, PaCKphITUEM CKOOOK.

BbINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOrO4YI€Ha Ha MHOTIOYJIEH,
IpPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBajpaTa pa3HOCTH.

OcyliecTBISITh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTENIM C MOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXMWTENsA, TPYNIUPOBKU CJlaraeMbiX, MpUMEHEHUs (Hopmyn
COKpPAILIEHHOTO YMHOXXECHHS.

[IpumeHsTh MpeoOpa3oBaHUs MHOTOWICHOB [JIi  PEIICHUS  Pa3JIMUHBIX 3aj]a4 U3
MAaT€MaTUKHU, CMEXHBIX IIPEMETOB, U3 peabHOMN MPAKTUKHU.

Hcnonb3oBaTh  CBOMCTBA  CTEMEHEH € HATypaJbHBIMU TOKa3aTeIIMM IS
npeoOpa3oBaHus BRIPAKCHHI.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE ypaBHEHUSI C OJHOM MEPEMEHHOM, MPUMEHSS MpaBUia Mepexona oT
UCXOJHOTO YPaBHEHUSI K PAaBHOCUIBHOMY eMmy. IIpoBepATsh, SBISAETCS U YUCIO KOPHEM
YpaBHEHUS.

[TpumensTs rpaduueckue METOIbI IPU PEUICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.
[lonOupaTh mpuMepsl Tap YHUCEN, SBIAIOIMIMXCS PEIICHWEM JMHEHHOT0 ypaBHEHHS C
IBYMSI IEPEMEHHBIMU.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOJIB3YSICh TPa()UKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.
Pemate cuctembl IByX JMHEWHBIX YPAaBHEHHHU C JBYMS II€PEMEHHBIMH, B TOM YHCIIE
rpaduaeck.

CocTtaBidTh U peliaTh JUHEWHOE YpaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPABHEHUH IO
YCIOBHIO 33Ja4d, WHTEPOPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJayu
MOJyYEHHBIN pe3yJIbTaT.

DOyHKUUN

N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/IaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3alUCHIBATh YUCIOBBIC MPOMEXYTKH HA
anreOpanyecKoM Ssi3bIKE.

OTMmedaTs B KOOPAWHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOPJAWHATaM, CTPOUTh
rpaduku TUHEHHBIX QyHKIUNA. CTpoUTh rpaduk GyHKIUH Y = |x|.



OnuceiBaTh C NOMOUIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMH:
CKOpOCTb, BpeMs, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTBHI.

HaxoauTe 3HaueHne GyHKLINUU MO 3HAYEHUIO €€ apryMEeHTa.

[lonumaTte rpaduueckuii cnocod npeacTaBieHus U aHajau3a WH(OpMaluu, U3BIEKaTh U
MHTEPIPETUPOBATH NHPOPMALIMIO U3 TPAPUKOB PEAIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MMPOrpaMMbl yueOHOr0 Kypca K KOHILy 00yuyeHus B 8
KJ1acce:

Yucjaa v BbIYUCJIEHUS

Hcnonp30BaTh HavyaldbHBIE MPEIACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHUCEN JJIA
CpaBHEHHUsI, OKPYTJICHUSI M BBIYUCIICHUN, N300paxaTh JCHUCTBUTEIbHBIC YHCIIA TOYKAMHU
Ha KOOPJAMHATHOM NPSIMOM.

[IpuMeHsATh TOHATHE apUMETHUYECKOTO KBAJIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHU, HCIOJB3YyS TPU HEOOXOIUMOCTH KAJIBKYJISTOD, BBIMOJHATH MpeoOpa3oBaHUS
BBIPAXKEHUM, COJIEpKAIIUX KBAAPATHBIE KOPHU, UCTIOJIB3YSl CBOMCTBA KOPHEW.
Hcrnonp3oBaTh 3amucu OOJBIIUX W MaJIbIX YUCE C MOMOIIBIO JCCATUYHBIX JApoOed u
crernener yucna 10.

AuireOpanyeckue BbIpasKeHUsI

[IpuMeHSTh TOHSATHE CTEIICHH C LIEJIBIM MTOKa3aTesIeM, BBITIOHATh TPeoOpa3oBaHUs
BBIPAXCHUH, COJEPKAIIUX CTETIEHHU C IIEJIBIM MTOKa3aTeJIeM.

BrInoaHATE TOXKJICCTBEHHBIE MPEOOpa30BaHMs  PAIMOHAIBHBIX  BBIPOKCHUHN
Ha OCHOBE MPABWJI JICHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu IpoOsMu.
PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumeHaTH npeoOpa3oBaHusl BBIPAKCHUN JUIS PEIICHHS Pa3IUYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 pEAIbHOMN MPAKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHeHbIE, KBAAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOISAIIMECS K
HHUM, CUCTEMBI IBYX YPABHEHUU C IBYMS IIEPEMECHHBIMMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B TOM YHCIIE C
MpUMEHEHUEM rpadUIeCcKuX MpeCcTaBiIeHUl (yCTaHABIMBATh, UMEET JU YpaBHEHUE WU
CUCTEMAa YpaBHEHUH pEIIEHUs, €CIIM UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTh OT cioBecHOW (HOPMYTUPOBKU 3amadd K €€ anreOpandeckoil MOJen ¢
MIOMOIIBKD COCTAaBJICHHS YPABHEHHSI WM CUCTEMbl YpAaBHECHUM, HHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MTOJY4YEHHBIN pe3yJIbTarT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUSI, OLICHKH, PEIIAaThINHEWHBIE
HEPABEHCTBA C OJIHOM MEPEMEHHON U MX CUCTEMBI, JaBaTh IPaQUUECKyI0 WLIIOCTPAIUIO
MHOJKECTBA PEILICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKUUHA

[lonumaTe ¥ HUCHOONB30BaTh (YHKUHUOHAJIbHBIE TOHSATUS M A3BIK  (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHHMsI), ONPEACNATh 3HAYeHUE (YHKIUU [0 3HAYCHUIO
aprymeHTa, OlpeAesiaTh CBocTBa GyHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaguku 3neMeHTapHbIX QYHKIMN BUaa:

y=",y=x2 y= x3,y= x, 7y = |x|, onucsBaTh cBoiicTBa UMCIOBOH (yHKIHHI
X

o e€ rpaduky.

[IpenmeTHbIE pe3ynabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTO Kypca K KOHILy 00yueHusi B 9
KJ1acce:

Yucjaa v BbIYUCJIEHUS

CpaBHUBATH U YNOPAIOYUBATH PALIMOHATBHBIC U UPPALIMOHATBHBIC YUCTIA.

BrinonHsaThs apudpMeTHdecKkue ASHCTBUS ¢ pallMOHATBHBIMU YHCIIAMH, COYeTasi YCTHBIC U
MMUCbMEHHBIE TTPUEMBI, BBITIOJIHATH BEIYMCIICHUS C HPPALMOHAIBHBIMU YU CIIAMH.
HaxonuTe 3HaueHuUs CTENEHEN C LEIbIMU MTOKA3aTEIISIMA U KOPHEU, BBIUMCIIATh 3HAUYCHUS
YHCJIOBBIX BBIPAXKEHUM.

OKpyraaTh JEUCTBUTENBHBIC YKCIA, BBIMOJHATH MNPUKUAKY pE3yibTaTa BBIUYHUCICHUU,
OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHbIE W KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJAIIMECS K HHUM,
npocTeite 1poOHO-pallMoOHaIbHbIE YPABHEHHUS.

Pemiath crcTeMbl ABYyX JMHEWHBIX YPABHEHHI C ABYMS MEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

PemaTte TekcTOBBIE 3a7auM anreOpandecKUM CIOCOOOM C TOMOIIBIO COCTaBIICHHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHUH C IByMs E€PEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIICIOBAHNUS YPABHEHU U CUCTEM YPAaBHEHUH, B TOM YHCJIIE C
NpUMEHEHHEM IpadUUYecKuX MpeCTaBIeHUI (yCTaHABINBATh, UMEET JIU YpaBHEHUE WUITU
CHUCTEMAa YpaBHEHUH pEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U MIPOUEE).

PemaTte nuHEVHBIE HEpAaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, H300pakaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIKOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIMCBIBATH PEMICHHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPY PEIICHUH PA3JIMYHbBIX 33/1a4.

DOyHKUUN
Pacno3naBathb GbyHKOMM ~ HW3yYeHHBIX BHUAOB. [loKa3piBaTh CXEMaTHUYECKH
PacCIlOIOKCHHEe Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (GYyHKOMH BHmA: Y = £X,

y=#x+b, y= I&T y=ax2+bx+c, y= x3, y= VJx,y=|x| B 3aBucumoctu
X

OT 3Ha4eHUM KO3 PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHMA.
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Crpouts U u300paxarb CXeMaTH4eCKH TrpaduKu KBAaJpPaTUUHBIX (YHKIUH,
ONKCHIBATh CBOWCTBA KBAPATHUHBIX (DYHKIMI MO UX rpaduKaMm.

Pacno3znaBath KBaJIpaTU4YHYI0 (yHKIMIO 1O (opMmyse, MNPUBOAUTH HPUMEPHI
KBaIpaTUYHBIX QYHKUUN U3 peanbHOU KU3HU, QU3HKHU, TEOMETPHUU.

Yucsi0BbIC OCTAEA0BATEIBHOCTH H IIPOIrPECcCH

PacniozHaBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO MPOTPECCUU MPU PA3HBIXCIIOCO0AX
3a1aHUs.

BbINOJIHATH BBIYUCIIEHUS ¢ HCTIOIB30BaHUEM (POpMYI N-TO UieHa apuPpMeTHIEeCKOMN
reOMETPUYECKON MpOrpeccuid, CyMMbI MEPBBIX N YJIEHOB.

N3006paxkath 4iieHbl NOCIEA0BATENIbHOCTH TOYKAMH Ha KOOPJUHATHOM MIIOCKOCTH.
Pemrats 3amaun, CBA3aHHBIE C YMCIOBBIMHU IOCIJIEIOBATEIBHOCTSIMHU, B TOM YHCIIE3aJa4U
U3 peabHOU KU3HU (C UCTIOIH30BAHUEM KAJIbKYJISATOPA, IMPPOBBIX TEXHOJIOTUIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmeHoBaHue paznena KonnuectBo{OCHOBHOE OCHOBHBbIE BU/IBI ICSITEIHLHOCTH 00 Yy4aIOIUXCS
(Tembl) Kypca HacoB coaepKaHue
Uucna v BHIYUCIICHUS. 25 [MonsiTue CucreMaTH3UPOBATH U 000TralIaTh 3HAHUS
PainrionanbHbIC YUCIIA palMoHAIBHOTO YKclia. 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSIX.
ApudmeTndeckue CpaBHUBATH U YNOPSA0YUBATH APOOHU, TPeOOPa30BHIBAS TIPU
el CcTBUS HEOOXOAUMOCTH JEeCATHYHbBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBLHBIMU
uucinamu. CpaBHEHHUE,
YIOPSIIOYMBAHUE
PAllMOHAIBHBIX YUCEIL.
CrerieHb

C HATypaJIbHBIM
IMOKa3aTeIIEM.
IPerieHne OCHOBHBIX
3ajia4 Ha ApooH,
MPOLIEHTHI

3 peAUTbHON
MPAKTUKH.

[Ipr3HaKu 1EIMMOCTH,
Pa3JIOKEHUS

Ha MHO>KHUTCIIA
HaTypaJbHBIX YHCE.

OOBIKHOBEHHBIE B JICCITHYHBIC, B YACTHOCTH B OECKOHCYHYIO
NECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OObIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHSTD MPHU HEOOXOTUMOCTH JICCATHIHYIO IPOOh
OOBIKHOBEHHON U OOBIKHOBEHHYIO JECATUYHOM, IPUBOJAUTH
BEIpaKeHHUE K (hopMme, Hanbosiee yI00HOM JJIsl BEIYMCIICHHH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
TeJIeHUEe NEeCATUIHBIX Ipo0eil K TeUCTBHUIM C IEIBIMU
YHCIIAMU.

[puBOAUTH YNC/I0BbIEe H OYKBEHHbIE IPUMEPBI CTEIICHUC
HATypaJTbHBIM TOKa3aTejaeM, OOBSICHSS 3HAYCHHS] OCHOBAHHUS
CTETICHU U TIOKa3aTeNsl CTCTICHN, HAaXOAUTh 3HAUYCHUS
cTerneHeld Buja a" (a — 1r000e pannoHaIbHOE YUCIIO, N —
HATypaJIbHOE YUCIIO).
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PeanbHbIC IloHuMAaTh CMBICH 3aMKUCH OOJBIITUX YUCEIT C TOMOIIBIO
3aBUCUMOCTH. [IpsAiMasim  |mecaTUUHBIX ApoOel u crenenent uncna 10, npuMeHsATh UXB
oOpaTtHast pEaTbHBIX CUTYaITUIX.

[IPONIOPLUMOHANBLHOCTH  |[[IpUMeHSATH MPU3HAKH ISTUMOCTH, Pa3I0KCHHUSI HAMHOKUATEITH
HATypaJTbHBIX YHUCE]I.

PemiaTh 3a1a4M Ha YaCTH, IPOIICHTHI, TPOTIOPITUH,

Ha HAXOXJICHHE IpoOU (MPOIEHTA) OT BETUYMHBI U
BEJIMYUHEI 10 €€ ApoOu (TIPOLIeHTY), ApoOu (TIpOLIeHTA),
KOTOPBI COCTaBIISICT OJIHA BEJIMYMHA OT JIPYTOM.
IpuBoAUTH, pa30MpPaTh, OIEHMBATH PA3IMYHBIC PEIICHMS,
3aMCHU PEIICHUN TEKCTOBBIX 3a/a4.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPE/IEICHHUS,
MPsIMO MPOTOPIIMOHANIbHBIE U 00PaTHO MPOTIOPIIMOHAIIBHbBIE
3aBUCHUMOCTU MEXK/y BEJIMYMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaNIbHOT'0 MUPA, U3 IPYTUX YUEOHBIX
MpEeIMETOB.

PemiaTh mpakTHKO-OPUEHTUPOBAHHBIC 3a7a4ud Ha APOOH,
MPOLIEHTHI, MPSMYI0 U OOpaTHYIO MPOMOPIMOHATBLHOCTH,

MPOMOPIUHU

AnreGpandeckue 27 bykBeHHbBIE OBiageTh aredpanyecKoi TEPMUHOIOTHEH U CUMBOJIMKOM,
BbIpaKEHUS BBIPAXKEHUS. NMPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.

[TepemeHHBIE. Haxonuthb 3HaueHUsI OyKBEHHbBIX BBIPAKEHUHN MPH 3aJaHHBIX

JlomycTrmbie 3HAYCHUSX OYKB; BBITIOIHATH BBIUYMCIEHUS O (popMynam.

BHAYCHUS BoInoHATH IpeoOpa30BaHUs LETOT0 BHIPAXKEHUSB

MEepEeMEHHBIX. MHOT'OYJIEH TPUBEJECHUEM MOJJOOHBIX CIaraeMaiX,

DopMyIIBI. packpbITHEM CKOOOK. BBINMOJHATH YMHOKEHUE OJTHOWICHA
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[TpeobpazoBanue
OYKBEHHBIX
BBIPAKCHU U, PACKPBITHE
CKOOOK M MpUBEICHUE
MOXOOHBIX CJIaracMBbIX.
CBOICTBA CTENIEHUC
HaTypaJIbHBIM
MOKa3aTeseM.
IMHOTO4JIEHBI.
CrnoxeHue,
BBIYMTAHUEC,
YMHOKEHUE
MHOTOYJIEHOB.
DopMyJIbI
COKpAILIEHHOTO
YMHOKEHUSI.
Paznoxenune
MHOTOYJIEHOB

Ha MHO>XXUTEJH

HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOUWIECH, NPUMEHSTh
(bopMyIbl KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KEHUE MHOTOUJIEHOB HA MHOKHUTENN
MyTEM BBIHECEHHUS 32 CKOOKM 00IIeT0 MHOXKHUTENS,
npruMeHeHUs! (OpMYJIbl Pa3HOCTH KBaJIPaToB, GOpMYII
COKPAILLIEHHOIO YMHOXKEHHS.

IpuMeHATH TpeoOpa30BaHNE MHOTOWICHOB ISl pEILICHUS
pa3IMYHBIX 33/1a4 U3 MATEMAaTHKHU, CMEXHBIX MPEIMETOB, U3
pEeanbHOU NMPAKTUKH.

3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS MaTEeMaTUKU

YpaBHEHHUs U HEPABEHCTBA

20

'YpaBHEHUE, NTpaBuia
rmpeoOpa3oBaHUs
YpaBHEHUSI,
PAaBHOCWJIBHOCTD
YPaBHEHHM.
UInneitHoe ypaBHEHUE

PemiaTe JIMHEWHOE YpaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEHsIA PAaBHJIa IEPEX0/IA OT UCXOIHOTO YPaBHEHUS K
paBHOCUIBHOMY eMy OoJiee rpocTtoro Buaa. [lpoBepsaTs,
SIBJISIETCS JIM KOHKPETHOE YMCIIO KOPHEM YPABHEHMUSI.
IlonOupaTs mpuMepkbI ap YUCEl, ABISIOIIUXCS PEIICHUEM
JIMHEWHOTO YPAaBHEHHUS C IByMsI IEPEMEHHBIMM.
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C OTHOM IIEPEMEHHOM,
pELIEHNE JIMHEUHBIX
ypaBHeHul. Pemenne
3aZiay ¢ MOMOILBIO
YPABHEHUH.

UIuHeliHOE ypaBHEHHUE C
NIBYMsI IIEPEMEHHBIMU U
ero rpaduk. Cucrema
NIBY XJIMHEMHBIX
YPAaBHEHUM C JBYMS
[epEMEHHBIMU

CTpouTh B KOOPJIMHATHOM IMJIOCKOCTH I'padUK JTUHEHHOTO
YPAaBHEHUSI C JBYMS NEPEMEHHBIMU; MOJb3YSACh rpaduKoM,
NPUBOJUTH MIPUMEPBI PELICHUS YPABHECHUS.

HaxoauTes pemieHre CUCTEMbI JBYX JIUHEUHBIX YPABHEHUN C
NBYMsI IEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPAaBHEHUH 110 YCIIOBUIO 3aJ1a4l, UHTEPIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M I1OJTy4YECHHBIN

pe3ysbTaT

KoopaunaTel 1 rpaduky.
DyHKIUU

24

KoopaunaTta Touku
Ha npsiMoid. YucioBeie
MIPOMEKYTKHU.
Paccrositnue Mmexmay
BYMSI TOUKAMHU
KOOPIMHATHOMN
[IPSMOI.
[TpssmoyronbHas
CHCTEMa KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpaduKoB,
BaJlaHHBIX
dbopmynamu.

MN300paxxaTh HA KOOPJIUHATHOM MPAMOI TOUKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpJIMHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIbI; 3aMCHIBATh UX HA aNreOpandecKoM si3bIKeE.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpAMHATaM; CTPOUTH rpadMKKi HECTIOKHBIX
3aBHCHUMOCTEH, 3aIaHHBIX (POPMYIIaMH, B TOM YHCIIC

C TIOMOIIBIO ITU(POBBIX JIAOOPATOPHIA.

IlpumMeHsTH, H3yYaTh IPeUMYLIECTBA,
NHTEPNPEeTUPOBATH TpaduuecKuii criocod MpeICTaBIeHUSH
aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON MH(pOpMAaIIIH.
OcBauBath nouaTHe PyHKINUH, OBIAJIEBATDH
(YHKIIMOHATPHONW TEPMUHOJIOTHUEH.

Pacnio3HaBaTh JinHEHHYIO QyHKIUIO Y = KX + b,
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Yrenue rpadukoB
peabHbIX
3aBUCHUMOCTEM.
[MonsiTue GyHKUUH.
['padux pyHKUIMM.
CBoiicTBa QPyHKIIHIA.
Uluneitnast GyHKUMS.
[MocTpoenue rpaduxa
MMHENHONW QYHKINH.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUMU

k03 unmentos K u b.

Crpouts rpaduku nuHeiHON QyHKIMU, QYHKIUU Y = | X |.
Mcnonb3oBaTh NG poBble pecypebl i OCTPOSHUS
rpadukoB GYHKIUI U U3YICHHS KX CBOWCTB.

[TprBOIUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B PEAIbHBIX
mpoLeccax v sIBICHUSIX

[Mpadux pyHKUIHN
y=|x|
[ToBTOpEeHue n 00001IeHNE 6 IToBTOpEHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX IOHATUIH YKCell, BRIYUCIECHUH, IPeoOpa3oBaHUM BhIPAKEHUH,
METOJ0B Kypca pelieHusl ypaBHEHUM.
/ kiacca, 06o01eHne OcCymecTBIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBUI U
BHAHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPEOOpa30BaHUA,
[MOCTPOCHUM.
PemiaTe 3a1a4M U3 peaabHOU XKU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUSA Ul PEIICHU 3a]1a4 U3 APYTrux
[TPEIMETOB.
Pemath TeKCTOBBIE 3a]a4H, CDABHUBATDH, BLIOMPATh
CIOCO0BI PEIICHUS 3aJ]a4n
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

16




8 KVIACC

HanmeHnoBaHue paszaena KonnuectBo(OCHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(TembI) Kypca HacoB colepKaHue
Yrcna 1 BBIYUCIICHHUS. 15 KBaapaTHblil KOpEeHb @opMyIHpOBATH ONpe/esieHHe KBAIPATHOIO KOPHSIU3

KBazgpaTHbie KOpHU

13 urcna. [lousarue 06
UPpALMOHATIBHOM
uucie. JlecsaTuunbie
TPUOTKCHUS
MPpAOHAIBHBIX
qUCe.
JlerCTBUTEBHBIC
yucna. CpaBHEHHE
NEeUCTBUTEbHBIX
Yyucel.

YpaBHEeHUE BUA

X?> = a. CBoiicTBa
ApU(HMETHICCKUX
KBaJPAaTHBIX KOPHEH.
[IpeobpazoBanue
YHCIIOBBIX
BBIPAXKECHUM,
coaepKaIux
KBaJIpaTHbIC KOPHHU

qucia, apupMeTUIECKOro KBaJipaTHOrO KOPHS.
[IpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS U3
qKCiia, UCMOJIb3Ysl TP HEOOXOAUMOCTH KaJAbKYJISTOP.
OueHnBaTh KBAJIpaTHbIC KOPHU LIEJIBIMU YHCIAMU U
NEeCATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YHOPSAOYMBATHL PallMOHAJIbHBIC U
MPPALMOHAIBHBIE YHCIA, 3aIUCAHHBIE C MOMOILIBIO
KBaJpPATHBIX KOPHEW.

MceaenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOIKEHHBIC KOpHU TipH a > 0.

HUcciienoBath CBOMCTBA KBAAPATHBIX KOPHEH, ITPOBOIS
YUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIB30BAaHUEM KaJIbKYJIATOPa
(KkoMIIBIOTEDA).

Jloka3bIBaTh CBOiiCTBa apu(hMETUUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX ISl MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodPa30BaHUA BbIPAXKEHU, COJIEPHKAITUX
KBaJ[paTHbIE KOPHU. BrIpaxkaTh nepemMeHHbIE

13 reOMETPUYECKUX U (puznueckux Gopmy.

BuIuncJIATh 3HAYEHUS BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOIB3YS MIPU HEOOXOUMOCTH
KAIBKYJIATOP.
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Hcmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
[PE/ICTaBIICHUS, CBA3aHHBIE C MPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYMH.

3HAKOMMTBHCS ¢ HCTOPUEH Pa3BUTH MAaTEMATUKHU

Yuciia ¥ BEIYUCIICHUS.
CTerneHp ¢ HeabIM

CTeneHsp C [eJIbIM
[MOKa3aTeJIeM.

D@opmMyJIMPOBATH ONpe/IeJIeHIe CTEIICHH C LETbIM
MOKa3aTEIEM.

[OKa3aTeIeEM CrangapTHasi 3a11Ch [IpeacTaBasiTh 3aNMCh OOJIBIIUX U MAJIBIX YUCET
yucia. B cTaHIapTHOM Buje. CpaBHMBATH YUCJIA U BEJIMUMHBI,
Pa3mepsl 00bEKTOB 3anMCaHHbIe ¢ Ucnoiab3oBaHueM crerneHu 10.
OKPY’KaroIIero Mupa Mcnonb30BaTh 3alUCh YKUCET B CTAHIAPTHOM BHU/IE
(OT IEMEHTapHBIX IS BRIPOKEHUSI pa3MepOB OOBEKTOB, JUIUTEILHOCTU
YaCTULL MIPOLIECCOB B OKPYKAIOILLIEM MUPE.
710 KOCMUYECKUX DopMyJIHPOBATH, 3AIIUCHIBATH B CHMBOJIHYECKOH popme
00BEKTOB), 1 WITIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHUC
TUTUTENBHOCTh L[EJIBIM [TOKa3aTEIIEM.
[IPOLIECCOB [IpuMeHAATH CBOIiCTBA CTETICHHU JIJIs1 IPEOOpa30BaHUs
B OKPY’KAIOLIEM MUPE.  BBIPAXXEHUM, COAEPIKAIINX CTETIEHU C LEIBbIM IMOKA3aTEIIEM.
CBoiicTBa CTENEHU BoINOJTHATH 1eiiCTBUSA C YNCIIAMHU, 3a[IUCAHHBIMU
C LC/IBIM IOKA3aTeIEM B CTAaHAAPTHOM BHUJE (YMHOXEHUE, IEJICHUE, BO3BECHUEB
CTCIICHB)
AnreOpanueckue KBanpartnslii Pacno3HaBaTh KBaIpaTHBIN TPEXUJIEH, YCTAHABINBATD
BbIpakxeHUs. KBapaTHbIii TPEXUIIEH. BO3MOYHOCTb €TO PA3JIOKECHUS HA MHOXKUTEIH.
TPEXUIICH Paznoxenne PackiaaabiBaTh HA MHOKUTEJIM KBAAPATHBINA TPEXUIECHC
KBaJIPATHOTO HEOTPULIATEIBHBIM JTUCKPUMUHAHTOM

18




TpEXUiICHA
Ha MHOYKUTEIN

Anredpanyeckue
BBIPAKCHUS.
Anrebpanueckast po0b

15

Anrebpanueckas
npoOsb. JlomycTumblie
3HAYCHUS
MIEPEMCHHBIX,
BXOJISIIIAX

B aJire0pandecKue
BBIPYKCHUS.
(OCHOBHOE CBOMCTBO
anreOpanyeckoi
npo6u. CokpaiieHue
poOeii.

CnoskeHne, BBIYMTaHHUE,
YMHOEHHUE U JICIICHHE

anreOpandecKkux
pOoOei.
[IpeoGpazoBanue
BBIPAKECHUM,
coJiep KaInux
anredpandeckue
npoou

3anucbIBaTh anredpandeckue Boipaxenus. Haxoaurs
00J1aCTh OIpeeNICHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HayeHue APOoOU, B TOM YUCIIE C MOMOIIBIO KaIbKYJIATOPA.
@opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
poOU U MPUMEHSATH €ro JJIsl IpeoOpa3oBaHus APOOEii.
BbINOJHATH AeHCTBUS C AIredpaniyecKuMu ApoOsiMu.
[TpumeHsATh TpeoOpa3oBaHus BEIPAXKEHUM JIJIS1 PEIICHUS
3anady. BeipaxkaTh nepeMenHble 3 Gopmy (HU3NIECKUX,
reOMEeTPUYECKUX, OMUCHIBAIOLINX OBITOBBIE CUTYAIIUH )
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YpaBHEHHUs U HEPABEHCTBA.
KBazgpaTHble ypaBHEHUS

15

KBanpaTtHoe
ypaBHeHue. Henonnoe

dopmyna KOpHen
KBaJIPATHOTO
ypaBHeHus. Teopema
Buera.

Penienue ypaBHEHUH,
CBOJISIIIINXCS

K KBaJpaTHBIM.
[TpocTeiiue apoOHO-
[pallOHAJIbHbIE
YpaBHEHUS.

PelieHre TEKCTOBBIX
3a/1a4 C IOMOUIBIO
KBaJApAaTHBIX
YPaBHECHUI

KBaJpaTHOE YpaBHECHHUE.

Pacno3sHaBaTh KBaJJpaTHLIC YPaBHEHUS.

3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHECHMS;
pelaTh KBaJApaTHble YPABHEHUS — IIOJIHBIC U HEIIOJIHBIE.
[IpoBoauTh Npocreime HCCaeJ0BAHUA KBAAPATHBIX
YPaBHECHUM.

Pemiate ypaBHeHMsl, CBOAALLNECS K KBAJIPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOW MEPEMEHHOM.
Ha0sr0q0aTh M aHAJIM3HUPOBATH CBS3b MEXKIY KOPHSIMHU U
Kod(d hUIIMEeHTaMH KBAJIPaTHOTO YPaBHEHUS.
®opmyaupoBaTh Teopemy Bueta, a Taxke 00OpaTHyIo -
TEOpEMY, IIPUMEHATH 3TU TEOPEMBI ISl PELLICHUS

3ajay.

PemiaTh TeKCTOBBIE 321241 aNTeOpAnYECKUM CIIOCOOOM:
MEPEXOIUTh OT CIOBECHON (HOPMYIUPOBKHU YCIOBUS 3a/Ia4UK
aIreOpanyeckoi MoIeNIi MyTEM COCTABIICHHS YPaBHEHUS;
pelaTh COCTaBJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS € MCTOPHUE Pa3BUTHS aITeOphI

YpaBHEHHUsI 1 HEPABEHCTBA.
CucTtemMbl ypaBHEHUI

13

JIuHeiiHOEe ypaBHEHHEC
NBYMSI IEPEMEHHBIMU,
ero rpaduk, mpuMepbl
[PELLICHUSI YPABHEHUN B
[[EJIbIX YUCIaX.
Pemenue cucteM nByx
NMTMHENHBIX YPaBHEHUIN

Pacno3HaBaTh JINHEHHbBIC YPABHEHHUS C IBYMS
[IEPEMEHHBIMU.

CtpouTth rpadvK TMHEWHBIX YPaBHEHUH, B TOM YHUCIIE
HUCIOJIb3Ysl HU(PPOBBIE PeCcypCHhI.

Pa3iiuyaTh napamuiebHbIE U NIEPECEKAIOIIUECS MPAMBIE
10 UX YPABHECHUSIM.

PemiaTh cucTEMBI IBYX JIMHEWHBIX YPABHEHUM C IBYMS

[MEPEMEHHBIMU TIOJCTAHOBKOW U CIIOKEHUEM.
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C IByMs
[IEPEMEHHBIMH.

[ IpuMepsl pereHus
CHCTEM HEJTMHENHBIX
YPaBHEHUH C IBYMs
[MEPEMEHHBIMH.
['paduueckas
VHTEPIIPETALIHAS
YPaBHEHUS C JBYMS
[MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C ABYMsI
[IEPEMEHHBIMH.
Perienne TeKCTOBBIX
3a71a4 C IOMOILBIO
CHCTEM YPABHEHUM

Pemars npocrenine CUCTEMBbI, B KOTOPBIX OJIHO

13 YPABHEHUM HE SBIISIETCS JIMHEWHBIM.

IIpuBoauTHL rpaguYecKyl0 MHTEPHPETALMIO PELICHUS
YPaBHEHUS C IBYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHUIC
NIByMsI [IEPEMEHHBIMH.

PemiaTh TEKCTOBBIE 321a4M AJIT€OPanYECKUM CIIOCOOOM

YpaBHEHHUs U HEPABEHCTBA.
HepaBencraa

12

HucnoBeie
HEpPABEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 01HOM
[IEPEMEHHOM.

JIuHeliHbIe HEpaBEHCTBA
C OHOM MEPEMEHHOU U
ux pemenue. Cucrembl
IMTMHENHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOM MPSIMOU, T0KA3bIBATH
aIreOpanyecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTh JIMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHUE HEPABEHCTBA HA YMCIOBOM MPSAMOIA.
PemaTthb crcTeMbl TUHEMHBIX HEPABEHCTB, U300paXKaTh
pELICHNE CUCTEMBI HEPABEHCTB HA YHCIOBOM MPSAMOM
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C OJIHOW IEPEMEHHON U
MX pELICHUE.
N3o0paxenue
[pELIEHUS JIMHEWHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
[IPAMOU

DyHKIUU.
(OCHOBHBIE ITOHITUSI

[lonsitue GyHKUIUH.
O61acTh OnpeIeICHUS
MHOKECTBO 3HAUYCHUH
byHKIUY.

CriocoObl 3a1aHus
byHKIMA.

['paduk GpyHKIIHH.
CgoiicTBa GyHKIIHH,

X 0TOOpaKCHHE

Ha Tpaduke

HNcnoab30BaTh QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruucasTh 3HaYeHHs1 PYHKIWN, 3a1aHHBIX (OpPMYIaMu
(mpu HEOOXOIMMOCTH MCIIOJIH30BATh KAJIBKYJISATOP);
COCTABJSATH TA0JIMUBI 3HAYEeHUH DYHKIUH.

CTpouthb 1o Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOMCTBA DYHKIIMU HA OCHOBE €€
rpaduYeCcKOro MpeICTaBICHUS.

Hcnonab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npuMepsl rpaKoB, OTPAKAIONINX PeaTbHBIE
rpoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI MPOLIECCOB U
SIBJICHUW C 3aIaHHBIMHA CBOWMCTBaMH.

Mcnonb30BaTh KOMIIBIOTEPHBIE MPOrPAMMBI

TUTS TIOCTPOSHUS TPpa@uKOB QHYHKIIHMIA U U3YUEHUS UX CBOHCTB

DyHKIUY.
UrcnoBsie GyHKIINN

YUrenue 1 mocTpoeHue
rpaduKoB G yHKITHIA.
[Ipumeps! rpadukos

Haxoauthb ¢ nomombio rpadgpuka G yHKIIMY 3HAUEHUE OJTHOMH3
paccMaTpUBAEMBIX BEJIMYHH MO 3HAYCHUIO APYTrOM.
B HEeCn0XKHBIX Cilydasx BbIpamaTrb ¢GopMyJi0il 3aBUCUMOCTh
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ynxumi,
OTpaXKaAIOIIUX
[peabHbIE MPOIECCHI.
DyHKINH,
OIICBHIBAIOIIHC
NpsIMYIO U OOpPaTHYIO
MPOTOPIIMOHATILHBIE
3aBUCHUMOCTH, UX
rpaduku.

['padux pyHKUIMM

y =X

DyHKINU

y = X2’ y = Xs’
y=vx,y = |x|;
rpaduyecKoe peiieHue
YPABHEHUH U CUCTEM
YPaBHECHUI

MEKY BEIMUMHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHON BEJIUYMHBIB
3aBUCUMOCTHU OT U3MEHEHUSI APYTOH.

Pacno3snaBaTh BuIbl 3yyaeMmbixX GyHKUu. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
rpadukoB GyHKIMii Buga:y = X2,y = x5,y =vVx, y = |x|.
HNcnonb3oBaTh (PyHKIMOHAIBHO-TPa(UYECKUe
MpeACTABJICHM U1 PELICHUS U UCCIICI0BAHUS YPAaBHEHUN U
CHUCTEM YPaBHEHUM.

IIpuMeHaTH LG poBbIe pecypehl s TIOCTPOCHUS
rpadukoB GyHKIMN

[ToBTOpEeHue n 0000IIEeHNE

[ToBTOpEHNE OCHOBHBIX
MMOHATUN UMETOL0B
KypcoB 7 1 8KJIaccoB,
00001TIeHNe 3HAHUT

Bri0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YuCeJ, BBIYMCIEHUM, MPpeoOpa30BaHUil BbIPAKEHUM, pEeLICHUS
YPaBHEHHM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX ICUCTBUNA U
CaMOIIPOBEPKY Pe3yJibTaTa BHIYUCICHUMN, TPEOOPa30BaAHUT,
MMOCTPOEHUM.

PemiaTe 3a1a4M U3 peajibHOM )KU3HU, IPUMEHSATH
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MaTeMaTUYEeCKUE 3HAHUS JIJIsl PEIICHUS 3a/1au U3 IPYTUxX
MPEIMETOB.

Pemath TeKCTOBBIE 32]1a4M, CPAaBHUBAThH, BLIOUPATH
CIOCO0bI PEIICHUS 3a]]a4n

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmeHnoBaHue paszaena KomnuectBo|{OCHOBHOE OcHOBHBIE BUJIbI IEATETLHOCTH 00YyYaIOIUXCS
(TembI) Kypca HacoB colepKaHue
Yrcna v BEIYMCICHUS. 9 PanvonanbHbie uncna,  |Pa3BMBaTh MpeacTaBJIeHUs O YHUCIAX: OT MHOXKECTBA

JleCTBUTENBHBIC YUCIIA

MppaliOHAIbHBIC
YKCIIa, KOHCYHBIC U
OECKOHEUYHBIC
NECATUYHBIC APOOH.
MHOXkeCTBO
NECHCTBUTEIIBHBIX YHCEIT;
NENCTBUTENIBHBIC YHCTIa
Kak OECKOHEUHBIE
NECATUYHBIE APOOH.
B3auMHO 01HO3HaUYHOE
COOTBETCTBHE MEXKY
MHO>KECTBOM
NEHCTBUTEIBHBIX YHCEIT
U MHO>KECTBOM TOYEK
KOOPAMHATHOM MIPSMO.
CpaBHeHHE
NCCTBUTEIBHBIX YHCEI,
apupMeTHIECKIE

HATYpPaJIbHBIX YUCCJI 10 MHOKCCTBA I[CﬁCTBHTCHBHBIX YUCCII.
O3HaAaKOMHUTBCS C BO3MOKHOCTBIO MpCaACTaBJICHUA

HeﬁCTBHTeﬂbHOFO YHCIa KaKk OCCKOHESYHOM ﬂeCﬂTHqHOﬁ I[pO6I/I,

NMPUMEHSITh JICCATUYHBIC TPUOJIMKSHUS PAllUOHATIBHBIX U
MppalMOHAIBHBIX YUCE.

MN300paxkaTh 1CHCTBUTEIbHbBIC YKCIIa TOYKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
NEHCTBUTENIbHBIC YUCIIA.

BbINOTHATH, COUeTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudgmMeTrnyecKue 1eiiCTBUA C PAMOHAILHBIMU YHACIAMH;
HAXOAMTH 3HAYECHHUS CTETIEHEN C LENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUIM.
IHony4yuTh npeacraBjieHue O 3HAYNMOCTHU
NEWCTBUTEIIBHBIX YUCEII B PAKTUYECKOMN JEATEIbHOCTU
Ye0BeKa.

AHAJIM3UPOBATH U A€JIATh BBIBOABI O TOYHOCTHU
MPUOIMIKEHUS AEHCTBUTEIIBHOTO YKCIIa TPU PEIICHUN3a/1au.
OKpYIJIfiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NMPUKHUIKY PE3YJIbTATA BEIYMCICHUM, OL€HKY 3HAYCHU
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TICHCTBUS

C ICUCTBUTEIBLHBIMU
YHCJIAMH.
[Tpubauxxénnoe
3HAUCHNUC BEJIUYHHEI,
TOYHOCTh
MPUOJIMKCHHUS.
OKpyTIJIeHUE YUCEN.
[Ipukuaka u oLleHKa
pe3yJIbTATOB
BBIUMCJICHUH

YMCJIOBBIX BBIPAKECHUM.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MATEMATUKHU

YpaBHEHUS 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
[IEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemienune ypaBHEeHUN,
CBOJSILLIUXCS

K JIMHCWHBIM.
KBagpatHoe
ypaBHEeHUE. Peienue
YPABHCHUH,
CBOJISIINXCS

K KBaJpPATHBIM.
bukBanpaTHbie
YPaBHEHUS.

[ [puMepsI penieHus
YPaBHEHUU TPEThEU

W YETBEPTOU CTETIEHEN

OcBanBaTthb, 3a1IOMUHATH M IPUMEHATH rpaguuecKue
METObI IIPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CHUCTEM.

Pacno3HaBaThb 11eibie U JpoOHbIe ypaBHeHHs. PemaTh
JIMHellHbIe U KBa/IpaTHbIe YPABHEHUS, YPABHEHUS,
CBOJISIIIIMECS] K HUM, TIPOCTEHIITINE IPOOHO-
palMoHaIbHbIE YPaBHEHUS.

[Ipennaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a/ad, 00CYyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a4n
pa3HBIMH CTIOCOOaMU.

3HAKOMHTBHCS € HCTOPUEN Pa3BUTHUS MAaTEMATUKHU
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pa3iIoKeHHEM Ha
MHOKUTEITH.

Pemenue npodHO-
paIOHATBHBIX
YPaBHEHUM.

Perenne TEKCTOBBIX
3aj1a4 anreOpanyeckum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
CucTtembl ypaBHEHU I

14

YpaBHEeHHE C JBYyMS
MEPEMEHHBIMU U €TO
rpaduxk.

Cucrema aByx
IMIMHEWHBIX YPaBHEHUIC
NBYMSI IEPEMEHHBIMU U
e€ peumeHue. Pemenne
CHUCTEM JIBYX
YPaBHEHUI, OJTHO

13 KOTOPBIX JIMHEWHOE,a
Ipyroe — BTOpOu
CTEIICHMU.

['paduueckas
WHTEpIpeTaLUs
CHCTEMbI YPABHCHUI

C IByMs [IEPEMEHHBIMH.
Pemenne TeKCTOBBIX

OcBauBaTh ¥ MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI

NBYX JIMHCHHBIX YPABHCHHH C IBYMS ITIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBJISICTCSI IMHEIHBIM.

Mcnoab3oBaTh QYHKIMOHATBEHO-Tpadrueckue
NpEeCTABICHUS JJIs pellieHHs ¥ MCCIeI0BAHNUS YPAaBHEHUIN
CHCTEM.

AHATU3UPOBATH TEKCTHI 32/1a4, PelIaTh UX arecOpandecKuM
CITIOCOOOM: MepPeXoaUTh OT CIIOBECHOUW (OPMYIUPOBKHU
YCJIOBHS 3a/1a4M K anreOpandecKoi MOJICTUITYTEM COCTaBICHHS
CHUCTEMBbI YPaBHEHHUI; pelIaTh COCTABICHHYIO CUCTEMY
YPABHECHHI; HHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHUS MAaTEMAaTHKU
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3a/1ay aire0panyecKkum

crocooom
YpaBHEHMS 1 HEPABEHCTBA. 16 HUucnossie HuTaTh, 3aIMCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIH30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH peoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATH1JIS
Jluneiiable npeoOpa3zoBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3naBaTh JIMHEHBIC U KBaJIpaTHbIC HEPABEHCTBRA.
C OAHOM epeMeHHolW  |PemiaTh nuHelHbIe HEPABEHCTBA, CUCTEMbI JIMHEWHBIX
UX pPEIICHHE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIUX
CucteMbl TMHEHUHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATh
HEPABEHCTB C OJTHOM MOJIyYeHHBIE PEILICHUS.
MEPEMEHHON U UX MN300paskaTh peuicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTBHA
[pELICHME. YKCIOBOM MPSMOM, 3alIUChIBATH PEIICHHUE C IIOMOIIBIO
KBanpatHble CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh KBaJpaTHbIE HEPABEHCTBA, UCIIOJIB3YSI
[pELICHME. rpaduyecKue npeacTaBICHUsI.
['paduueckas OcBauBaTh U IPUMEHSATh HEPABEHCTBA NIPU PELICHUN
MHTEPIIpETALUs Pa3IMYHBIX 3a/1a4, B TOM YHCIIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMI
[EPEMEHHBIMU
DyHKIUU 16 KBagparnunas Pacno3HaBaTh BHUIBI N3y9aeMbIX (YHKIIUN;

bynkius, e€ rpaduk u
cBoiicTBa. [lapabona,
KOOPAMHATHI BEPIINHBI
napadoJibl, OCh

WILTIOCTPUPOBATH CXeMaTHYECKH, 00bSACHATD
pacmookeHrne Ha KOOPAMHATHON TII0CKOCTH TPpauKoOB

¢dyakmmii Bupa: Y = kx,y = kx+ b,y = K Ly = X2
X
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CUMMETPHUH NTapadoIbl.

['padpuxu pyHKIIMIA:
y = kx,
y = kx + Db,
k
y = -
X
y = x5y
= x3’y =
Vx, y =
| x|

v =%,y =Vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHUIA
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3snaBaTh KBaIpaTUUHYIO QYHKIUIO 1O (popmyIe.
IpuBoAUTHL NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peaslbHOM XKU3HU, PU3UKH, TEOMETPHUH.

BoisiBASITH 1 0000111aTh 0COOEHHOCTHU Tpaduka
KBaJpaTUYHOU (PYHKIMM Y = ax? + bx+ c.

CTpouTh M M300paKaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (PYHKIUH, 3aJaHHBIX (OpMYyJIaMH BUAA
y=ax’, y=ax’+q,y=a(x +p)’ y=ax®+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA N3YYCHHBIX
(byHKIUN 11 UX TOCTPOSHUS], B TOM YHUCJIE€ C TTOMOIIBIO

1U(POBBIX PECYPCOB

YucioBbIe
[MOCJIE10OBATEIHLHOCTH

15

IlonsaTre ynciaoBou
[10CJIeJ0BAaTEIbHOCTH.
Baganue
[10CJIeJ0BAaTEIbHOCTH
PEKYPPEHTHOM

N-TO 4ieHa.
ApubmMeTnueckas u
reoMeTpuiecKast
[IPOTPECCHUMU.
@opmyibl N-TO YieHa
apu(PpMETUIECKON U
FEOMETPUUECKOU

bopmynoii u hopmymnoit

OcBauBaTh U IPUMEHSATH WHICKCHBIC 0003HAYCHHUS,
CTPOUTH pevdeBble BHICKA3BIBAHUSI C HCIIOJIb30BAaHHEM
TEPMUHOJIOTUH, CBS3aHHOH C MOHATHEM
MOCTICI0BATEIIHHOCTH.

AHAJIU3UPOBATH POopMyITy N-TO YIeHA
MOCJICIOBATEIIBHOCTH WM PEKYPPEHTHYIO (hOPMYITY

U BHIMUCJIATH WICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
ATUMH HOpMYJIaMHu.

YcTaHaBJIUBATH 3aKOHOMEPHOCTH B IIOCTPOCHUH

YJICHOB.
Pacno3naBaTh apu(pMETHIECKYIO M TEOMETPUUECKYIO
MPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3aTaHUSI.

MOCJICAOBATCIBbHOCTH, €CJIU BBIIIMCAHBI IICPBLIC HECKOJIbKOEE
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[IPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
MN300paxeHne 4WIeHOB
apu(pMEeTHIECKON 1
FEOMETPUUECKOU
[IPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
[JIOCKOCTH.
JIMHEHBIN U
YKCIIOHECHIIMAIbHBIN
[POCT.

CI10HBIE MPOLIEHTHI

PemaTh 3a1auu ¢ ucnosib3oBaHueEM (HOpMyJ1 N-To yaeHa
apru(PMETHUECKON U TEOMETPUUECKOM MPOrpeccuil, CyMMBbI
[IEPBLIX N YICHOB.

MN300pamxaTh 4ICHBI NOCIECI0BATEIbHOCTA TOUYKAMHU

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTpuBaThs npuMepbl NMPOLECCOB U ABJEHUI

M3 peaJbHOU KU3HU, WUIIOCTPUPYIOIIUE U3MEHEHHE B
apu(METHUECKOI MPOrpeccuu, B reOMETPUUECKON
MPOrpeccun; M300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyuecku.

PemiaTe 3a1a4m, CBA3aHHbBIE C YUCIIOBBIMU
[10CJIEI0OBATEIIBHOCTSAMU, B TOM YUCIIE 3a[1a4d U3 PEAIbHOU
KM3HH C UCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOIOTHH
(371€KTPOHHBIX TA0JIUL, TpaUIECKOTO KAIBKYJISITOPA U T.I1.).
PemiaThb 3a/1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCIIE 3a1a4U
13 peajbHOM MPAKTUKH (C UCTIOJIb30BAHUEM KaJbKYJATOPA).
3HAKOMUTBHCH C MCTOPHEl Pa3BUTHs MaTEMAaTHKU

[ToBTOpEeHUE, 0000IICHNE,
cUCTeMaTHh3alys 3HaHUI

18

Uucaa n

BbIYMCJIEHHS (3aIUCh,
CpaBHCHUE, JICHUCTBUS C
NEVCTBUTEIBHBIMU
YHCIIaMH, YUCTIOBAs
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBaTth NOHATHUSIMH: MHOKECTBO, IOJJMHOXECTBO,
oTiepanvy HajJ MHOYKECTBAMHU;, MCIOJIL30BATh rpa@uiIecKoe
MpeACTaBICHUE MHOKECTB JJISI ONKMCAHUS PEaTIbHBIX MPOLIECCOB
U SIBIICHU, MPU PELICHUH 3374 U3 JIPYTUX y4eOHbIX
MpEeAMETOB.

AKTYaJIM3MPOBATH TEPMHHOJIOTHIO U OCHOBHbIE

neiicTBHS, CBSI3aHHbIE C YMCJIAMHU. HATYpPaJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YHUCJIA, ACIUMOCTh HATypaJIbHBIX
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OKpYTJIEHHE,
MpUOJINKEHUE,
OLIEHKA; pEIICHNE
TEKCTOBBIX 3a/1a4

qKCell, IPU3HAKY IE€IUMOCTH, LEI0€ YUCII0, MOLYJIb YUCIIA,
O0OBIKHOBEHHAs U JIeCATUYHAs JpOOU, CTaHIapTHBINA BUJI YUCIIA,
apu@MeTHUYeCKUI KBaJpaTHbIN KOPEHbD.

BBINOJIHATE AelCTBHSA, CPABHUBATDL M YIIOPAJX0YUBATH

apudmeTndecKum YKClia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
CIIOCOOOM) OKPYIJISITh YHCJIa; BHITIOJHATH MPUKH/KY U OLIEHKY
pe3yJibTaTa BHIYUCICHU M.
PemiaTh TEKCTOBBIE 321a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTu4eckue 3aa4m, coJiepKaliue MpoleHTHI,
NOJU, YaCTH, BHIPAXKAIOIIIME 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — PACCTOSIHHE, [IeHa — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsi — MPOU3BOJIUTEIBLHOCTH TPY/IA.
Pa30oupaTh peanbHbIe )KU3ZHEHHbBIE CUTYaIIUH,
(hopMyTHPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOJAUTH PEIICHUE, TPUMEHSSI MaTeMaTUYECKUH amnmapar,
NHTEPNPEeTUPOBATH PE3YJIbTAT
AsireOpanyeckue OnepupoBaTh NOHATHUAMM: CTEIICHb C LEJIBIM
BbIPasKeHUS nmokasareyieM, apuMETHICCKUI KBaIpaTHBIA KOPECHb,
(mpeobpaszoBanue MHOTOYIEH, airedpandeckast 1po0b, TOXKIAECTBO.
anredpanvecKux BbINoJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no ¢popmysiaM, IpeoOpa3oBbIBATh LIEJbIE, JPOOHO-
ITOTTYCTUMBIE panroHaIbHBIE BHIPAKCHUS U BRIPAKEHUS C KOPHSIMU,
BHAYCHUS) pearn30BBIBATh PA3NI0KEHUE MHOTOWICHA HA MHOKUTEIH, B

TOM YKCJIE€ C KCTI0JIb30BaHUEM (POPMYJT Pa3HOCTHU
KBaJpaTOB U KBaJApaTa CyMMbI U pa3HOCTH; HAXOJAUTh
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NOIMYCTUMBIE 3HAUE€HUS IEPEMEHHBIX JIsl APOOHO-
palOHAJIBHBIX BBIPAKEHUN, KOPHEH.

MopeimpoBaTh ¢ IOMOIIBIO (POPMYIT peabHbIE MPOLIECCHI
U SIBJICHUS

DyHKINHA
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
yHKuMi;
rpaduueckoe perieHue
YPAaBHEHUU U UX
CHCTEM)

OnepupoBath NOHATUAMHU . QYHKIUS, TpadUK PYyHKIUH,
HYTU (YHKLIKU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEe U
HauMEHbIIee 3HaYeHUS (QYHKIIUU.

AHAJIU3HPOBATh, CPABHUBATh, 00CYKIATh CBOICTBA
(yHKIUN, CTPOUTH UX IPAPUKH.

OnepupoBaTh NOHATUIMU: TIPSIMas MIPOTOPIIMOHATEHOCTD,
oOpaTHasi IPOMOPLUOHATBHOCTb, TUHEHHAS (DYHKIINA,
KBaJpaTudHas GyHKIMs, mapabdoa, runepooa.
Ncnosb30BaTh rpapuKM U1 ONPENCICHUS CBOKUCTB,
MPOIIECCOB ¥ 3aBUCUMOCTEH, JJI PEIICHHUS 3a1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOU KU3HHU; MOJAEJIMPOBATH

C TIOMOIIIBIO TPa(hUKOB peabHbIC MPOIIECCHI U SBICHUS.
Bripaxatb ¢popmy1aMu 3aBUCUMOCTH MEXK]1y BETUYNHAMU

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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