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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA OOECMEeYMBAET U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NpOJOJDKEHUs 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM >KM3HU. PaszButne y
OOy4arolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOTO
MOJICIUPOBAaHUSI B HAYYHOM [IO3HAHMM M B TMPAKTHKE CIOCOOCTBYET
(bOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOANMBIX
JUIs. ajanTalMd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HaOIIOAaTh, CpaBHUBATh, HAXOJIUThH
3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICMCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxacHus. OcBOeHHE Kypca anreOpsl 00ecredrBaeT Pa3BUTHUE JIOTUYECKOTO
MBIIIICHNAS OOYYalOIIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxJeHus, o00OIeHne M KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
O6yuenune anrebpe mpearnosiaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSTEIHLHOMN
NESTEIIbHOCTH  OOYYaroIIMXCs, IO3TOMY CAaMOCTOSTEIBbHOE peIllleHue 3ajad
00yUaIOIUMUCS SBISIETCSA peain3alnel AesITeIbHOCTHOTO MPUHITUIA O0yIeHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0naEHHOro
U3Yy4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Uucma © BBIUKCICHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JIPYTUMHU €r0 JUHUSAMH. B Xome u3ydeHHs Kypca OOyYaroIIMMCS TPUXOIUATCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3U
C 9TUM B MPOTPaMMy Y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHIeCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOTo si3bika. CopepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCA €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copnepxanve auMHUM «YuWcia W BBIYHCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS arOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

CopnepxaHue AByX areOpandeckux JMHUHN — «AnreOpanuecknue BhIpaKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYXkarollel peanbHocTi. Ha ypoBHE OCHOBHOIO 00IIEr0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
NOCTPOEHUS MaTeMaTHYECKHX MOJEJEH, ONMUCaHus TNPOLECCOB U  SABJICHUMN
peanpHOro Mupa. B 3amaunm oOydeHusi anreOpe BXOIAT TaKXKe JajbHEuIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B IPUPOJE
u odmectBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOTO, Ipa)uyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B Pa3BUTUN LIMBUIN3ALUU U KYJIbTYPHI.

YrnyOnéHubiit Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JIOTIOJIHUTEIBHOTO TEOPETUYECKOro armapara W CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM [ ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTEMaTHYECKOro MozenupoBaHus. [lpum
TOM CaMU OOBEKThl MaTEMaTHUYECKHX YMO3aKJIIOUEHWH M MPUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT — (OPMHUPOBAHUIO  YMEHUUH
00OCHOBBIBATh M JIOKA3bIBATh CYXJICHHS, PA3BUBAIOT MATEMaTUIECKYIO HHTYHIIHIO,
KPaTKO W HATJSIIHO PACKPHIBAIOT MEXaHW3M JIOTHUYECKHX MOCTPOCHHM U ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEOYLIUX MECT B
(bopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJaroIINXCsl.

CornacHo yuyeOHOMy IMiaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eiibl COJEPIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeIeM M €€ CBOMCTBA. 3alUCh 4YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TpONOpUMH MpH pELICHUM 3ajady, pelIeHUuEe 3ajJady Ha JBW)KEHHE, padoTy,
MTOKYITKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUSA LIEIIbIX YNCEII IIPU PELICHUU 3a/1a4 C IPAKTUYECKUM COIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BelpaxkeHre C IEepeMEHHBIMU. 3HAYEHHE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorouseH crasgapTHoro Buzaa. CTeneHb MHOTOWIEHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAXECHHH, Ky0 CyMMBI W KyO pa3HOCTH JBYX BBIpAKEHHUH, Pa3HOCTH
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPAaBHEHH.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMBbl JHMHEWHBIX YpPaBHEHHU C JABYMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoil. YncnoBble TPOMEXYTKU. PaccTosiHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

DYHKIMOHAIIbHBIE 3aBUCUMOCTH MeEX1y BenuuuHamu. lloHsthe QyHkuumu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PEeaIbHBIX 3aBUCHUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBajJpaTHble KOpHH. ToXkaecTBeHHbIE MpeoOpazoBaHUS
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBAJPAaTHOTO YpPABHEHMS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TPapUKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIUHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUA. [IpuMepbl IPUMEHEHUN METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU KaK MOJEIb PEATBHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHAJIbHBIX HEpAaBEHCTB. [Ipocrelilne HepaBeHCTBA C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynkmus u  e€ cBoiictBa. Vcmonb3oBaHHE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)* +n. [Toctpoerue rpadukoB ByHKIHMIA ¢ TOMOIIBIO TPEOOPa3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue wmcnoBol mocienoBaTenbHOCTH. KoHeuHble W OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mnporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

PaGouas mnporpamma cdopmupoBaHa ¢ y4€ToM paboyelt TporpaMmbl
Bocriutanuss MAOQOY mnuriest Nel, rie BblZieJIeHBI 11eJI€BbIe OPUEHTHUPHI PE3YIHTATOB
BOCIIUTAHUSL.

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl IO MAaTEMAaTHUKE
XapakTepU3yrTCs B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTWXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax ¥ MPUKIIATHBIX cepax;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUMN, TPOILEAYp TPaKIaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

[lpyHumaromuii  y4yacTue B JKH3HHM Kjacca, 00I1eodpa3oBaTenbHON
OpraHu3alliyd, B TOM YHUCJIE CaMOYIPaBJICHUHM, OPUCHTHUPOBAHHBIM HA ydacTue B
COI[MAILHO 3HAYUMOM JIeSITEIHHOCTH.

3) TPYyA0BOIr0 BOCIIUTAHUS:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYATBHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, PacCyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:



OpUEHTalMel B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPUPOJIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeIOBEUYECKOU
JIEATEIIBHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LMBWINA3ALINH,
OBJIQJICHUEM SI3BIKOM MATE€MAaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;

JIeMOHCTpUPYIOIIMT ~ HABBIKM  HAONMIOJEHWN,  HaKOIIeHUs  (PakToB,
OCMBICJICHUS ONBITA B €CTECTBEHHOHAYYHON U TYMaHUTApHOU 00JIACTSIX TO3HAHUS,
MCCIIE0BATEIBbCKOM IESITETbHOCTH.

6) ¢pusnmueckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOr0  00pa3a JKU3HU  (370pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA PEeQPIIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTAalMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHWUM NI peuleHus 3aiad
B 00JIaCTH COXPaHHOCTH OKPYKAIOIIEH Ccpejbl, IUIAaHUPOBAHUS IOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaloIIel Cpeabl, OCO3HAHHEM
1J100aJbHOTO XapaKkTepa SKOJOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) ajanTanum K U3MEHAKIIMMCH YCJOBUAM CONUAIBLHOW U MPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYIUPOBATH WIIEH,
MOHSATHUSI, TUMIOTE3bI 00 0OBEKTAaX U SIBJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIAaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUHA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTare OCBOEHUSI MPOTpaMMbl IO MAaTEMATUKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocsi OyayT copMUpPOBAaHbI MeTANpeAMeTHbIe



pe3yJbTaThl, XapaKTepU3yrLecs OBJIAJICHUEM YHUBEPCAIbHBIMHU
[IO3HABATEIbHBIMA  JCHUCTBUSIMH,  YHMBEPCAJIbHBIMA  KOMMYHUKATHUBHBIMU
JNEHUCTBUSMH M YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue gecTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATHUI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MPeAjiaraTb KPUTECPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUHN, YMO3aKJIFOUEHUI 110 aHAJIOTHH;

pazbupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEeMAaTHYECKUX
(aKkTOB, BBICTpauMBaTh APTyMEHTAIINIO, MPUBOJUTHL MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATH METOJ] MaTeMaTUYeCKOW WHIYKIIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBAaTh WCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTh IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY 3KCIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, WCCICAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YyIbTaTOB, BHIBOJIOB U 0000IIECHNUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:



BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTHh HWHGOpPMAIWH, JaHHBIX,
HEOOXOUMBIX JJISl pEeUICHU 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOU TpauKoi M 1X KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TI0 KPUTEPUSIM, TPEITIOKESHHBIM HIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU U
HeNsiMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajauu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha IOHUCK
pELIEHUs, COIOCTABIATh CBOM CYKIEHUS C CYXKICHUAMH JPYIMX YYaCTHHUKOB
nuanora, oOHapy»KMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIIEOBaHUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IpPE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHOU
paboThl MpU pEIIEHUWH YYEOHBIX MaTEeMaTHYECKUMX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenenatb BuAbl paboT, 1OroBapuBaThCs, 00CYXKJaTh MPOLECC U PEe3ysbTar
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE); BBIIOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMHA pe3ynbTar Io
KpUTEepUsM, chOpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

BBISIBIIATH TMPOOJIEMBI 711 PEIICHHS B JKU3HEHHBIX M yYEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAaX MPUHSITHUS PElIeHUH (MHAUBUAYAIbHOE,
IPYIIIOBOEC);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aj]ayu (WId €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS ¢ YYETOM HMEIOMIMXCS PECypcoB U



COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoLiecca U pe3ysbrara
pelIeHns MaTeMaTUIeCKON 3a/jaui, CAMOMOTHUBAIIUHN U PEQIIEKCHH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa JAEATEIbHOCTH IOCTABJICHHOM LEIU U
YCIIOBUSIM, OOBSACHATh IPUUYHUHBI JOCTUKEHHS WK HETOCTHKEHUS LIE€TIN, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLMHM NPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLIEHKY PEIICHMS 3aauH.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y oOyueHust B 7 kj1acce oOy4aromuiics MOTyYuT CIAEAyIOUe MPEeIMETHBIC
PE3yNbTATHI:

Yucaa v BIYMCICHUSA

PammmonansHbIE UncHa.

[lepexoauTh OoT ogHOM (OPMBI 3alUCH YKCEN K Jpyrou (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPAJIbHBIX YHCEII, MHOKECTBA LIEIIbIX
YHUCel, MHOXXECTBA PAlMOHAIBbHBIX YHWCEN MPU PpEUIEHUW 3a7ad, MNpPOBEICHUU
PacCyKJI€HUM U JI0Ka3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICT TIO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PAllMOHAIIbHBIC YUCIIA.

BrITioNTHSATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C PAllMOHATBLHBIMU YHCIAMH, UCIIOJIb30BaTh CBOMCTBA YKCEN U MpaBUiia
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIUYHCICHUH.

BbINONHATH NEMCTBUS CO CTENIEHSIMU C HATYPaJIbHBIMU MTOKA3aTEIMHU.

HaxoauTh 3Ha4Y€HUs YMCIOBBIX BBIPAKEHUN, COAEpKAIIUX pPallMOHAIbHBIC
Yyyclia M CTENEHW C HaTypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIIOCOOBI M TPUEMBI BBIUUCIIEHHUS, COCTABJISATh U OLIEHUBATh YMCIOBBIE BBIPAXKEHUS
P pELICHUHU PAKTUYECKUX 3a/a4 U 3a/1a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

OkpyrasiTe 4wWciaa € 33JaHHOM TOYHOCTBIO, a TaKXK€ IO CMBICITY
MPAKTUYECKOM CHUTyallud, BBINOJHATh MPUKUJIKY U  OILEHKY pe3yibTaTa



BBIYMCJICHUN, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHWM, B TOM YHCIE MPH
pELIEHNN NMPAKTUYECKUX 3a4ad.

Pemarp TekcToBBIE 3amaun  apuMETHUYECKHM CIOCOOOM, HCIIOJIb30BATh
TaOJIMIbI, CXEMBbl, YEPTEXKH, JAPYTUe CpPEICTBAa IPEACTABICHUS HaHHBIX IIpU
pelIeHny 3a1a4.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4HM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pEIICHUs 331a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh U NPUMEHSATH MPU PEIICHUH 3a1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, mpusHaKu AETMMOCTH CYyMMBI U TIPOU3BEICHUS IETTBIX YHCEIL.

PackiiaipiBaTh Ha MHOKHUTEIIN HATypaJIbHbIE YMCIA.

CBOOOJHO oOmepupoBaTh MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YUCIIO,
B3aMMHO IIPOCTHIE YHCIIA.

HaxoauTe HamOoJbIIMK OOIMIMI NENUTENh U HaUMEHbIIIEEe 00IIee KpaTHOE
YUCEJI U UCIIOJIB30BaTh UX IPH PELICHUH 3a1a4, IPUMEHATHh AITOpUTM EBKNHaa.

OnepupoBaTh TMOHATHEM OCTaTKa II0 MOJYJIO, NPHUMEHITh CBOWCTBA
CPaBHEHUM 0 MOAYJIIO.

AJsiredOpanvyecKue BbIPpAKEHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIASCTBEHHBIC
npeoOpa3oBaHus BhIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrousneHs!.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXKEHHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BoInonHATh 1efcTBUS (CI0KEHNE, BBIUUTAHUE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILIEHUS BIYMCICHH.

OcCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyIIbI COKpPAIIEHHOTO YMHOYKEHHUS.

[TpumensaTs npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a7a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTHKHU.



Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TMOKAa3aTEIsIMU 1JIA
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNS U HEPABEHCTBA

Pemate JIMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logOupate nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEIHICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEWHOrO YpaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpaBHEHUI TI0 YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJYyYCHHBIN pe3yJibTar.

DyHKIUU

Koopaunate! u rpaduku.

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMIMCHIBATH YUCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 1O 33JJaHHBIM KOOPAUHATAM.

OyHKIUH.

Crtpoutsb rpaduku TUHEHHBIX (PYHKITHIA.

OnuceiBaTh C MOMOIIBI (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, I1I€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HadueHne PyHKIINHN 10 3HAYCHUIO €€ apTyMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
W3BJIEKATh U MHTEPIPETUPOBATh UHGOPMAIIUIO U3 TPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh CBOMCTBA (QYHKIMNA i1 aHanmu3a TrpaduKoOB pEaTbHBIX
3aBUCUMOCTEeW (Hynmu (DyHKIMH, NPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKITUH,
MPOMEXKYTKHA BO3pACTaHUsl M YOBbIBaHMS (PYHKIMHM, HauOOJbIIEe M HaWMMEHBIIIEEe
3HaYeHUs PYHKIUN).

Hcnonp3oBaTh rpaduku A1 UCCIICTOBAHUS MPOIECCOB U 3aBUCUMOCTEH, MPU
pEIIeHNH 3374 U3 IPYTUX YI4COHBIX IPEIMETOB U PEATbHON KU3HHU.

K koHniry 00y4yeHus B 8 kiiacce o0yyaromuics MoayyuT CIeayoIue MpeIMeTHbIe
pPE3yNbTATHI:



Yucaa v BBIYMCICHUSA

HppanmoHanpHbIE YUCIa.

[loHuMaTe W MCHOJB30BaTh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX
MHOYECTB.

CB0OOIHO OINEepupOBaTh MOHATUSMU: KBaJIPATHBIN KOPEHb, apu(METUUECKUI
KBaJIPaTHBII KOPEHb, UPPALIMOHATIBHOE YHCII0, HAXOAUTh, OLIEHUBATh KBAJApPATHbIE
KOPHHM,  HUCHONB3YyS  TpU  HEOOXOJUMOCTH  KaJbKYJISITOP,  BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJpaTHblE KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEW.

Hcronb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUI, N300paaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30Bath 3amucu OONBIIMX W MalbIX YHCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeil uucna 10, 3anuchbIBaTh W OKPYIVIATH YHUCIIOBBIE 3HAUYEHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHIA.

J1eIMMOCTb.

CBOOOIHO oOmNEepUpOBaTh IMOHATUEM OCTATKa MO MOJIYJIIO, NPUMEHSThH
CBOMCTBA CPaBHEHUM MO MOJYJIXO, HAXOAUTh OCTAaTKA CyMMBI U ITPOU3BEIEHUS 110
JAHHOMY MOZYJIIO.

AJsiredOpanvyecKue BbIPpAKEHUA

JpoOHO-panmoHaabHbIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHHUS MEPEMEHHBIX B JIPOOHO-paIlMOHATbHBIX
BBIPKECHHUSIX.

[IprMeHSATh OCHOBHOE CBOWCTBO PAIIMOHAJILHON JIPOOH.

BoinonHaTh npUBeAeHUE anredpandeckux Apodeil Kk o01ieMy 3HaMeHaTeNo,
CJIO’KE€HHE, YMHOXKEHHE, JICJICHUE allre0pandecKux JIpoOei.

BBINONHATE TOX/IECTBEHHBIE MPEOOPA30BaHMsI PAllMOHATIBHBIX BHIPAKEHUH.

[TpumensTh npeoOpa3oBaHUs BRIPAKEHHUM IS PEILICHUS Pa3IMYHBIX 3324 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TOHSATHE CTENEeHW C LEeJbIM TOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKALUX CTENEHH C LEIbIM OKa3aTEJIEM.

HppauroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTrMble 3HaUYE€HUS IEPEMEHHBIX B BRIPAXKEHUSX, COJAEPIKALLIUX
apu(pMeTnYecKrue KBaApaTHbIE KOPHH.

BbInonHATE IpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHMS U HEpaBeHCTBA

Pewiats kBajpaTHbIC ypaBHEHUS.



Pemiats 1poOHO-paliiOHANIEHBIE YPABHEHHSL.

Pemate nuHENHBIE YypaBHEHHS C MAapaMeTpaMH, HECIOXHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMM.

[IpoBOANTH WCCIIEOBAaHNS YPABHEHU M CUCTEM YPABHEHUH, B TOM YHCIIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JU
YPaBHEHHE WA CHCTEMA YPAaBHEHUW PEUICHMS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3amauu K e& anreOpanyeckoit
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJyYEHHBINA PE3yJIbTaT.

[IpuMEHAT, CBOWMCTBA YHCJIOBBIX HEPABEHCTB [IJI1 CPABHEHUSA, OLICHKH,
pelIaTh JUHECWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpa@uyuecKkyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO03HAUCHUS), OMNpEAC/ATh 3HAuUCHHE (PYHKIUMU IO 3HAUYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crpouth rpaduku (yHKIUN , OMMUCHIBATh CBOMCTBA YMCIOBOM (YHKIIUU TIO
e€ rpaduxy.

K koHIly 00y4yeHus B 9 ki1acce 00y4aromuics MOJIydUT CIEIYIOIINE TPEeIMETHBIE
pEe3yJbTaThI:

Yucaa v BIYMCICHUSA

CBOOOIHO ONEpUPOBATH MOHATUSIMU: KOPEHb N-Ml CTENEHW, CTENEHb C
palMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEHEeHb C
palMoHaIbHBIM TOKAa3aTelIeM, HCIOJb3Yys IPU HEOOXOAMUMOCTH KaJbKyJATOD,
MIPUMEHSTH CBOKMCTBA KOPHS N-I CTENEHU, CTENIEHU C PALIMOHATIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX YHCEN MPU PELICHUU
3a/1a4, MPOBEACHNUH PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOPAIOYMBATH JICHCTBUTENIBHBIE YHCIIA, OKPYIJIATH
JEHCTBUTEIIBHBIE YUCIA, BBIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYUCICHHUM, OLICHKY
YUCJIOBBIX BBIPAYKEHUIA.

AuredpanvyecKue BbIPAKEHUA

CBOOOHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIEHA, HAXOIUTh
KOpHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

Pemrats JIMHEMHBIE W KBAaApPATHBIE YPAaBHEHUSA, YPaBHEHHUs, CBOIALIMECH K
HUM, IpOOHO-paIlMOHANIbHBIE YPaBHEHHUS.



PemaTp HECHOXKHbIE KBaJIpaTHbIE YPaBHEHUS C TApPAMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HMCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3alMCBIBATH PEUIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpyuMeHsATh METO/Ibl PaBHOCHJIBHBIX IPe0oOpa30BaHull, 3aMEHbl IEPEMEHHOI],
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHeHUH 3-i1 U 4-1 cTereHei.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIUCHIBATh PEIIEHUE C TTOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YNCIAX.

[IpoBOAUTE WCCIIETOBAHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHUEM TpadHUuecKuX MpeAcTaBIeHU (yCTaHABIMBaTh, HMEET JIU
YpaBHEHUE HWJIM CHCTEMA YpPAaBHEHWM pEIICHHs, €CIM HUMEET, TO CKOJbKO, U
mpouee).

Pemarh TekcTOBBIE 3aJauM  aireOpanvdeckuM CHocoOOM ¢ MOMOIIBIO
COCTABJICHHSI YPaBHEHUMN, HEPABEHCTB, X CUCTEM.

Hcnonb30oBaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTEMaTU4YECKOM MOJEIN PEAJbHOW CUTYallud WM MNPUKIAAHOW 3aJayu,
WHTEPHPETUPOBATH NOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

CB0oOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBUCUMOCTb, (YHKIMS, Trpauk
byHKUMH, TpsMas TOPONMOPLMOHATIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
MPOTIOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast (PyHKITHS.

HccnenoBarh PyHkImio mo e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKITHIA:
00JacTh OMpEeNEICHUsl, MHOXKECTBO 3HAUYECHHM, HYIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus M yObIBaHWs, UYETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUsI, ACUMITTOTHI.

Pacno3naBaTh kBagpaTHuHyto QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenensaty noyjoxeHue rpaduka KBaapaTUYHOW (PYHKIIMM B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

Ctpouts rpaguk KBagpaTWUYHOW  (YHKIMH, ONMCHIBaTh  CBOWCTBA
KBaJIpaTUUHOM (pyHKIMHU 1O €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (PYHKIIMH JUISI PEIICHHUS 3a1a4.



Ha mpumepe kBagpatudnoit ¢pyHkimu ctpouts rpaduk dyakmun Y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmocTpupoBaTh ¢ TMOMOIIBI0 Tpaduka peatbHYI0 3aBUCHMOCTb WU
IPOLECC M0 UX XAPAKTEPUCTUKAM.

ApupmeTrndeckasi 1 reoMeTpruuYecKas MPoOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSMU: TTOCIEAOBATEILHOCTD, apupMeTHIecKas
U TE€OMETPUYECKasi IPOTPECCHH.

3amaBaTh IOCJIEOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHHUS C UCHOJb30BaHUEM (opMysl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WIEHBI TMOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIIOBBIMHM IOCIEI0BATEIbHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3naBaTh ¥ TPUBOAUTH TNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
NOCJIEIOBATEIbHOCTEN,  OrPAaHMYEHHBIX  IOCIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCIEI0OBATCIILHOCTEH.

HmeTs mpeacTaBieHne 0 CX0QUMOCTH TTOCIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUU.

[TpuMeHsTh MeTOT MaTEMaTHYECKON UHIYKIIMHU MPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmenoBanue a31eJiIoB U TeM 1071 OBbIC
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

1 YMCJIA Y BBIUMCJIEHUS. 1 . . bubmoreka [IOK
PanuonanbHble yKcia (IOBTOPEHUE) https://m.edso0.ru/7f415b90
O VYHKIUHW. KoopauHaTtsl 1 bubmmnorexa LIOK

2 rpaduku. yHKIUK 17 1 0 https://m.eds00.ru/7f415b90

3 AJITEBPAMYECKUE BBIPAYKEHU L. . 0 o bubmoreka [IOK
BrIpaxenus ¢ nepeMeHHbIMU https://m.edso00.ru/7f415b90

4 YPABHEHUS I CUCTEMBI 10 . . bubimoreka IIOK
VYPABHEHWM. JIuneiinsie ypaBHeHus https://m.edso00.ru/7f415b90

. YHCJIA U BBIUMCJIEHUS. Crenens ¢ 6 o . bubimoreka IIOK
HaTypaJlbHBIM [TOKa3aTeeM https://m.edso00.ru/7f415b90
AJITEBPAMYECKUE BBIPAXKEHUSI. bub6mmorexa IIOK

6 MHOTro4IeHBI 23 1 0 https://m.edso0.ru/7f415b90

. AJITEBPAYECKHE BBIPAYKEHUS. 14 1 0 bubmuorexa [JOK
DopMyIIBl COKPALIEHHOTO YMHOKEHUS https://m.edso00.ru/7f415b90

bubmuoreka [JOK
8 UUCJIA YU BBIYUCJIEHUS. JenumocThb 10 0 0 https://m.edso00.ru/7f415b90
9 OVYHKIUUN. JIunetinas GyHKITHS 16 1 0 bubmmoreka [JOK
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YPABHEHUWA U CUCTEMBI bubmuoreka [JOK
10 VYPABHEHMUM. Crcrems! THHEHHBIX 14 1 0 https://m.edso00.ru/7f415b90
YpaBHEHUU
1 [ToBTOpeHue, 06001mEnKE, g . . bubnuorexa LIOK
cUcTeMaTu3alvs 3HaHUI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
8 KUIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aejioB M TEM uudposBbIe
Ne n/n P Konrpoububie  Ipakruyeckue (ubp )
NporpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 YPABHEHUS 1 HEPABEHCTBA. 20 1 o bubmorexa [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
) YHMCJIA U BBIYUCJIEHWS. Kanparsiit 17 . . bubimoreka IIOK
KOPEHb https://m.edsoo.ru/7f417af8
3 YPABHEHNS I HEPABEHCTBA. 17 . . bubimoreka IIOK
KBanparHsie ypaBHEHHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUWE BBIPAXXEHNW . 17 L 0 bubimoreka IIOK
JIpoOHO-paluOHAIBHbIE BEIPAXKEHHSI https://m.edsoo.ru/7f417af8
YPABHEHNS U HEPABEHCTBA. bubmmorexa [IOK
5 19 1 0 https://m.edsoo.ru/7f417af8

JIpoOHO-palnoHanbHble ypaBHEHUS



https://m.edsoo.ru/7f415b90
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bubmuorexa [JOK
6 OYHKIINHU 15 0 https://m.edsoo.ru/7f417af8
. AJITEBPAUYECKUE BBIPAXKEHUSI. » . . Bubmmorexa LIOK
CreneHn https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 IToBTOpeHue, 06001ImEHKE, 10 0 bubmorexa [HOK
CHCTEMATH3ALHs 3HAHKH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabnbie IIpakTnueckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmorexa LIOK
0
1 OYHKLMH 25 1 https://m.edso00.ru/7f419d08
5 YPABHEHUWA U HEPABEHCTBA. 15 1 0 bubmuoreka [{OK
KBanpaTHble HEpaBEHCTBa https://m.edsoo.ru/7f419d08
3 YPABHEHUA U HEPABEHCTBA. o5 1 0 but6mmoreka [IOK
YpaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI https://m.edso00.ru/7f419d08
4 YK CJIOBBIE ITOCJIEJIOBATEJIBHOCTHU 25 1 0 bubmuoreka [{OK
N IMPOI'PECCHUN https://m.edso0.ru/7f419d08
5 AJITEBPAMYECKHWE BBIPAXXEHW . 12 1 0 bubnuoreka [{OK
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CreneHsb ¢ pallMOHAIbHBIM [10KA3aTEIEM
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YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Anre6pa.7 kimacc. YueOHHK Jy1s 00111e00pa30oBaTeNIbHBIX Opranu3anuii. B 2-x
yactsax. A.I'. Mopakosud. M. : MHemo3uHa, 2019.
Anrebpa.8 kiacc. YueOHUK 111 00111e00pa3oBaTebHBIX opranu3anui. B 2-x
gacTsax. A.I'. Mopakosuu. M. : Muemo3uHa, 2019.
Anrebpa.9 ximacc. YueOHHK a1 00111€00pa30oBaTENbHBIX OpraHu3anuii. B 2-x
gacTsax. A.I'. Mopakosuu. M. : Muemo3uHa, 2019.
» AnreOpa, 7 knacc/ Makapsiues FO.H., Munnatok H.I'., Hemkor K.U. u
npyrue; nox penakueit TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBemieHue»
METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
MaremaTtuka. YHUBepCcaabHbI MHOTOYPOBHEBBIN COOPHUK 3a/1a4. 7—9 KIL. :
y4e0. mocobue s o0ieoopazonar. opr. : B 3 4. U. 1. Anredpa / C. A.
[Ilectakos, U. B. Amenko. — M. : IIpocsemenue, 2020.
Mopnakosuu A.I'. Anredpa. 7 Ki1acc: METOAUYECKOE MOCOOUE JIJIsl yuuTeneit/
A.l'. MopakoBud - 4 u3na., uctp. u gon. M.: Maemo3una, 2017 .
Kmounukopa E.M., Komuccaposa 1.B. Pa6ouas Tetpaas no anredpe. K
yueOHuky A.I'. MopakoBu4 u ap. « Anredpa. 7 kiacc. B 2-x gactsx.
H3natennctBO «9OK3ameny, 2013.
Kupromkuna O.B. Anre6pa. 7 knacc: XKusble mwiumoctpauuu. YueOHoe
MyibTUMenuitHoe nocodue: [[IOP]. M.: Muemo3suna, 2012.
Anekcannpoa JI.A. Anrebpa. 7 knacc: CamocTtosiTebHbIe paboThl. M.:
Muemo3suna, 2011.
Anekcannpona JI. A. Anre6pa. 7 knacc: KonTpoasHbie paboThl. M.:
Mmuemosuna, 2011.
Mopakosuu A.I'., Tyneuunckas E.E. Anre6pa. 7—9 knaccel: Tectbl. M.:
Mmuemosuna, 2011.
A.I'. MopakoBuu. «Anredpa. 7-9 kinaccel. KoHTponbHbIE pabOThI K
yueOHukam A.I'. Mopakosuua, H.I1. Hukonaesa. ®I'OC", M. : MHemo3uHa,
2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://www.labirint.ru/books/271251/

Enunas xomekius udpoBbix 00pa3oBaTeIbHbIX PECYPCOB;



benepanbHBIN HEHTP HHPOPMAITMOHHBIX 00pa30BaTENbHBIX PECYPCOB
http://eor.edu.ruf/;

maTtemaTtrka On-line http://mathem.hl.ru/;

noptan Allmath.ru http://www.exponenta.ru/;

MOCKOBCKHUH LOCHTP HCIIPCPBIBHOI'O MATCMATHYICCKOI'O 06p8,30BaHI/I$I
http://school-collection.edu.ru/collection/matematika;
http://www.fipi.ru/



http://www.fipi.ru/
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