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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJM MATEMATUYECKOIrO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTUE yMEHUS  HaOmOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCsA: OHM MCIONb3YIOT JEAyKTHUBHBIE W WHIYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS peajln3alenl AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUSI.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBsi3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eCKOro s3blka. ComepaTeabHOM W CTPYKTYpPHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS alTOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro [Jsl PELleHUs 3aJad MaTeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MAaTeMaTHYECKMX MOJENEH, ONMUCaHUsl TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBIEHUM B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TpaUyeckoro, BHOCUT BKJIaa B (QOpMHUpOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Ausrebpa SBISETCS A3BIKOM I ONUCAaHUS OOBEKTOB H
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYXACHHSI, Pa3BUBAIOT MATEMAaTUUYECKYI0 HHTYHUIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMYy IJlaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
kiacce — 170 gacoB (5 9acoB B HEIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YucaaMu. YucinoBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHUE OTHOIICHHI
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, 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 AEIMMOCTH CYMMBI M
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PaznoxeHne MHOrOYIeHa Ha MHOKUTENU. BbiHEceHne 001Iero MHOXKHUTENS 3a
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOAEIb PEAIbHOW CUTYallUH.



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

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiocKkocTH. IlpuMepsl rpagukoB, 3agaHHbix (popmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompeenieHuss W o6nacth 3HavueHW ¢yHKuu. CrnocoObl 3amaHusi (QYHKIUH.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparubie kKopHU. ApudMeTHUeCKril KBaApaTHBIA KOPEHb U €ro CBOICTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HaTypaJbHBIX, UEJbIX, PALUOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JEJICHHE alreOpandeckux IpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpkKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

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

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KosnmuecTBO NEMCTBUTENBHBIX KOPHEW KBAaJpaTHOTO ypaBHeHHs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. 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.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PELICHUMU.
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

OO6uacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkuuu. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

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, COJAEp)KAIMX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepsl NIpUMEHEHUI METOIOB PAaBHOCWIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrtem ypaBHEHHI € IBYMs IIEpEMEHHBIMU. Pellienre npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBsle HepaBeHCTBA. PemeHne JIMHEHHBIX HEPABEHCTB. Jl0Ka3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

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 ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& ko3 uunenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Iloctpoenue rpadukoB QYHKIHI C MOMOIILIO IIPEOOPA30OBAHMIA.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

Oynkuus Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocyienoBaTeabHOCTH.  OrpaHMyYeHHas  MOCJEA0BATEIBHOCT.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoi U TreoMeTpuueckod mnporpeccuid. DopMmynbl N-TO  WiIeHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAHUHA
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

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIHMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM HU
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUs MHUPA, OBJIAJICHUEM HAaBBIKAMHU MCCIIEI0BATEIbCKON ACSITENBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peEryspHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW ISl PEUICHUS 33/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINUMCH YCJIOBHSAM COUUAJBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIECTBEHHBIN MPU3HAK KiIacCU(HUKaInH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY OSKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a0a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4un CXeMaMu, IMarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha IIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, IUTAHHPOBATH OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIE); BBIMIOJHIATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpATh CIOCOO peEIIeHUus ¢ YYETOM HMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHBAILIMY U peiieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LENMH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TornrMaTh 1 OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYpaJIbHOTO YHCIIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIOSTHATE 1EUCTBUS CO CTENECHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yucjga U CTEMEHM C HaTypaJlbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYyallMW, BBINOJHITh TPUKUIKY M OLIEHKY pe3yJibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM TTPAKTHYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEJIWYMH, IPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ACIUMOCTH CYMMBbI U IPOU3BEICHUS IIETBIX YUCET.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
Yy CeJl U UCTIIOJIB30BaTh UX MPU PELICHUHU 3a/1a4, IPUMEHATH anroputMm EBkiunaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
npeoOpa3oBaHus BbIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BelnonHAT,  mpeoOpa3zoBaHUs — LEJIOr0  BBIPAXKEHHUS B MHOTOWIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXKHUTEIS, TPYNIUPOBKU CIaraeMbIX, MPUMEHSIS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4y
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate jnMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NPUMEHSs IpaBuia
[epexoia OT UCXOHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIUIOCKOCTU TpauK JIMHEHHOTO YypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemarp cucteMbl ABYX JIMHEMHBIX YPaBHEHUM C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3a/Jaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayM MOJTy4YEeHHbIN pe3yibTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvecKkoM s3bIKE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMWA IS aHaidu3a TpaduKoB peabHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a1a4 U3 APYTUX y4eOHBIX PEAMETOB U PEATbHOM KU3HMU.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[loHnMaTh W WCHOOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALINX KBAJpaTHBIE KOPHHU, HUCHOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJAYJI0, HPUMEHSATh
CBOMCTBA CPaBHEHMU 110 MOJIYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrimonHaTh ipuBeAcHNE anredpandeckux apobeil Kk 00IeMy 3HaMeHaTeto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CreneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

WppanunoHaabHble BhIPAKEHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTpaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).



[lepexoauTs OT cioBecHOW (GOPMYIMPOBKH 3aMadu K €€ anreObpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIJIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
pelaTh JIMHEWHBIC HEPABEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAesaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHSA N-M CTENEHHU, CTEIIEHU C PALIMOHAIBHBIM 10OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars yMHEMHBIE M KBaApATHBIE YPaBHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemats nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh MeTO/Ibl PAaBHOCUIIBHBIX MPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOI],
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aITUCHIBATh PEIICHHE C TTOMOIIBIO CUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJIEIA PEATbHOM CHUTyalldd WM TPUKIAIHOW 3a1a4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0OOOMHO omepupoBaTh TMOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Trpaduk
byHKIMKA, TpsMas TOPOMOPIMOHATLHOCTh, JIMHEWHas (QyHKIusA, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus U yObIBaHWS, UYETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty noyoxeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCHMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas POrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIBHOCTD, apuMeTHIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a1a4d U3 PEATbHOHN JKU3HHU (C MCIMOJb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HmeTh nipeAcTaBieHUe O CXOUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undpoBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jluneiinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 8 1

cHCTEMAaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBenctBa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHalbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpobHO-palinoHanbHbIe YpaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHU . [lenumocTth 7 1
9 [ToBTOpEHuUe, 06o6meHIfe, 10 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KoJsmmuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U Kontpo IlpakTuye (undposbie)
n/m  TeM NporpaMMsl Beero | JibHBIE cKHe Buasl 1eAiTe/IbHOCTH 00yYAKOIIUXCSH o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
BriOuparts, IpUMEHSITL OIICHUBATh
CHOCOI6)BI c aEHeHHa qucgn BBIUMCIICHUN https://www.yaklass.ru/p/alg
TOX eCTBeII){HI:IXH €00 a3(’)BaHI/II7I " | ebra/8-klasshkvadratichnaia-
’: . ep P S funktciia-y-ax-funktciia-y-k-
BBIPAXKECHUM, DEMICHUAS BHEHUH U ; ;
. fe a’pe . ey: eric x-11012/kvadratichnaia-
HCTEM BHEHU, HEPABEHCTB, »
OCT oe}l;li/mr a(bHKOBpOc €CTBIIATh funktciia-y-ax-bx-c-9108
CaMOII)(OHT onf BLIHOJII-;}IGM}I:EI( elicTBUI https://www.yaklass.ru/p/alg
" CaMOHpSBepKy pesyibTaTa g ebra/8-klass/kvadratichnaia-
funktciia-y-ax-funktciia-y-k-
IIOBTOPEHHE KYPCA 8 1 BBIYHCIICHUM, TPE0Opa30OBaHHM, %-11012 /fznktciia K X\i/
AJIPEBPDI 8 xracca(8) noctpoeHuii. Pemare 3agaun u3 ) ] Y
CATEHOM SKY3HIL. TIOMMOHSITE ee-svoistva-giperbola-9599
f/[aTeMaTI/I‘IeCKI/IC’SHI;HI/ISI JI1 PELICHUS https://www.yaklass.ru/p/alg
3a51a4 13 UX IIpe MeTI([)B geman; ebra/9-klass/sistemy-
A APYT pest ’ uravnenii-ravnosilnye-
TEKCTOBBIC 33]1au, CPABHUBATH, »
preobrazovanua—
BBIOMPATh CIIOCOOBI pEeIIeHUs 3a/1auH. . L
9129/ispolzovanie-sistem-
Hcnonp30BaTh GyHKIIMOHATBHO ; »
rpaduvecKue mpeaCTaBICHUS IS ratcionalnykh-uravnenii-
p e a dlia-resheniia-zadach-12394
pelIeHus 3a/1a4
nasa |. HEPABEHCTBA C Yurath, 3aIIUCHIBATh, IOHUMATh, staslglmzsg\i:zg/?lq
. . HHTEPIPETUPOBATH HEPABEHCTBA; - -i-
OJIHOI TTEPEMEHHOI. prpetip P :
35 2 HCII0JIB30BAaTh CUMBOJIUKY U sistemy-neravenstv-
CUCTEMbI 1 TEPMHUHOJIOTHIO. BBITTOIHATE 9125/reshenie
COBOKYITHOCTHU P ' SLESTESTITTR
peoOpa3oBaHUs HEPABEHCTB, ratcionalnykh-neravenstv-



https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/funktciia-y-k-x-i-ee-svoistva-giperbola-9599
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/funktciia-y-k-x-i-ee-svoistva-giperbola-9599
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/funktciia-y-k-x-i-ee-svoistva-giperbola-9599
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-ax-funktciia-y-k-x-11012/funktciia-y-k-x-i-ee-svoistva-giperbola-9599
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HEPABEHCTB (35)

I'nasa 2. CHCTEMBbI
YPABHEHUI (27)

27

KCII0Ib30BATh JIJIs1 IPeoOpa3zoBaHus
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacno3naBath KBaJpaTHbIE HEPABEHCTBA
C OJIHOM mepemMeHHoM. Pemarh
KBaJIpaTHOE HEPABEHCTBO IpaduyecKuM
METOJOM U METOJOM UHTEPBAJIOB.
Pemiate kBagpaTHbIC HEPABEHCTBA,
HCIOJIB3Ys TpadUIeCKUe MPECTaBICHUS.
Pemiate HepaBeHCTBa, cofepIKale 3HAK
moxyisi. U3o0paxkars perieHue
HEpPaBEHCTBA C OAHON MEPEMEHHON U
CUCTEMBbI HEPABEHCTB HAa KOOPAUHATHOU
MPsIMOH, 3aIlUChIBATh PEIICHUE C
MOMOIIbIO CUMBOJIOB. OCBauBaTh U
MIPUMEHATHh HEPABEHCTBA MPU PEIICHUU
pa3IMYHBIX 33/1a4, B TOM YHCIIE
MPaKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3naBaTe HEPaBEHCTBO C ABYMS
nepeMeHHbIMU. [IpumeHsTh
rpaduuecKuil METOJ] peUIeHHs CUCTEM
HEPaABEHCTB C JIBYMs [1I€PEMEHHBIMU
Pemats npoOHO-panrioHanbHbIE
ypaBHEHUs U HepaBeHCTBa. Pemath
MPOCTEUIIINE HEPABEHCTBA C ABYMS
MepEMEHHBIMHU U UX CUCTEMBI

Pemats OukBagpaTHbIE ypaBHEHHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeoOpa3oBaHmil, 3aMEHbI IEPEMEHHOM,
rpagu4IecKOro METO/1a TIPH PEIICHUH
ypaBHeHUH 3-i1 U 4-i1 cteneneil. Pematp

metodom-intervalov-9128

https://www.yaklass.ru/p/alg

ebra/9-klass/neravenstva-i-

sistemy-neravenstv-

9125/reshenie-

ratcionalnykh-neravenstv-

metodom-intervalov-9128

https://www.yaklass.ru/p/alg

ebra/9-klass/sistemy-

uravnenii-ravnosilnye-

preobrazovaniia-

9129/ispolzovanie-sistem-
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AJITEBPAMYECKUE
BBIPAYKEHUST: CTEITEHD C
PAIIMOHAJIBHBIM
TTIOKA3ATEJIEM (12)

12

JIpOOHO-palMOHANILHEIC YPABHCHHUS U
HepaBeHCTBa. Pacro3HnaBaTh JIMHEWHBIE
YpaBHEHUS C IBYMSI IEPEMEHHBIMHU.
Crtpouth rpadviku ypaBHEHHH, B TOM
YHClie UCTIOb3Ys LU(PPOBBIE PECYPCHI.
Pemate mpocreiime cucTemMsl IByX
HEJIMHEUHBIX YPABHEHUN C ABYMS
nepeMeHHbIMU. [IpuBOAUTH
rpadUUECKyr0 HHTEPIPETAIIUIO PEIICHUS
yYpaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CUCTEM YPaBHEHUI C ABYMS
nepeMeHHbIMU. PelaTh TeKCTOBbIE
3a/1a4¥ anreOpanyecKuM CrocoOoM.
HccnenoBaTh cucTeMbl HETUHEHHBIX
YPaBHEHUH C IapAMETPOM.

dopmynupoBaTh ONpeaeIcHUs KOpHS N-i
CTETICHH U CTETICHH C PAllMOHAIBHBIM
nokasaresuem. [IpuMeHsTh onepanuo
W3BJICYEHUS KOPHS N-U CTETIeHH,
WCIIOJIB3YS TIPH HEOOXOTUMOCTH
KaJIbKYJISITOP. BRIYHCIIATE 3HAYCHIHE
CTCTICHH C PAIIMOHAIBHBIM ITOKa3aTelIeM.
OrneHuBaTh 3HaYEHUE KOPHS N-i
CTENEHH, 3HAYEHNE CTEIEHH C
paIMoHaTbHBIM MTOKA3aTeNeM LETbIMU
YHUCIIaMU U IECATUIHBIMU JIPOOSMHU.
CpaBHUBATH U YIIOPSAI0YNBATH
parMoHaIbHBIC U UpPAIlHOHATBHBIE
YHCIIa, 3aITMCaHHBIC C ITOMOIIBI0 KOPHS N-
W CTETICHH, CTETICHH C PAIIHOHAITBHBIM

ratcionalnykh-uravnenii-
dlia-resheniia-zadach-12394

https://www.yaklass.ru/p/alg

ebra/10-klass/stepeni-s-
ratcionalnym-pokazatelem-
korni-stepennye-funktcii-
11016
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nasa 3. YUCJIOBBIE
OYHKIMN(21)

21

nokaszarejieM. BEITOTHATE
TOXXJIECTBEHHBIC ITPEOOPa3OBAHMS
BBIPAXKEHUSI, COJIEPIKALIETO KOPEHb N-i
CTEIEeHH, CTENEHb C PAIIMOHATBHBIM
MoKasaresieM. 3HaKOMHUTBCS C UCTOPUEH
paSBI/ITI/ISI MaTEMaTUuKU.

OnuchIBaTh NOHATUE «PYHKLUN».
[IpuMeHsTh CBOMCTBA QYHKIIUNA: HYIIH
(GyHKLINH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (DYHKIUH,
MIPOMEKYTKH BO3pACTaHUs U yOBIBAHUS
¢GbyHKIMM, 4€THBIE U HEeUETHBIE (DYHKINH,
HauOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS
¢bynkuuu. Pacrio3HaBate KBaJpaTHBIN
TPEXUJIeH, yCTaHABIMBATh BO3MOKHOCTh
€ro pa3j0oXeHus1 Ha MHOXKUTEIIH,
packiiafbIBaTh Ha JIMHEHHbIE MHOKUTEN
KBaJPAaTHBIN TPEXUIIECH C
HEOTPULIATENIBHBIM IUCKPUMUHAHTOM.
Pacrio3znaBaTh KBaJIpaTUYHYIO (PYHKIIHIO
o gopmyie. [IpuBoanuTh mpuUMepsl
KBa/IpaTUYHBIX 3aBUCUMOCTEHN U3
peayIbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.
Be1ABIATE 1 0000111aTH 0COOEHHOCTH
rpaduka KBaapaTHUYHONW QyHKIHHU Y

= ax" 2 + bx + c. Onpenensrp
KOOPAMHATHI BEPUIMHBI 1apadoJIbl, OCh
cummeTpuu napadosnsl. CTpouThb
rpaduKyu KBaApaTUIHBIX (PYHKUINH,
3aJaHHbBIX (opMynaMu Buaa 'y = ax™ 2,y

https://www.yaklass.ru/p/alg
ebra/10-klass/stepeni-s-
ratcionalnym-pokazatelem-
korni-stepennye-funktcii-
11016/funktciia-kornia-n-i-
stepeni-11554
https://www.yaklass.ru/p/alg
ebra/9-klass/chislovye-
funktcii-svoistva-
chislovykh-funktcii-9132
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TJIABA 4. YICJIOBBIE
MTOCJIETOBATEJILHOCTHU
(28)

=ax™2+q,y=X+h)M2+c,y=ax"2
+ bX + C. BBIOIHATH MOCTPOCHHE
rpaukoB (PYHKIHI C TOMOIIBIO
npeodpaszoBanuii Buaa: f(x) — f(x) + a;
f(x) — f(x + a); f(x) — kf(x), f(x) - f(| x
), f(X) = |f(X)|. Pacio3naBaTh
CTeTIeHHbIE (PYHKIIUH C HATYPAIbHBIMU
MOKa3aTesIMH, CTPOUTD TPaPHUKH
CTETIeHHBIX (DYHKIIHI C TIOKA3aTeIsIMHU 2
u 3. Mcronb30BaTh CBOICTBA TPaUKOB
CTeNEeHHbIX (PYHKUIUN C HATYpaIbHBIMU
MOKa3aTessIMU MPU PELICHUH 3a/1a4.
Ctpourts rpaduku GpyHKIUN

y=«/;, y=i/;, y= |X|
AHanu3upoBaTh U MPUMEHSITH CBOMCTBA
W3YYEeHHBIX (PYHKUIUN A UX
MOCTPOEHHSI, B TOM YHCIIE C TOMOIIIBIO
U (POBBIX PECYPCOB

OcBauBaTh U MPUMEHSTH UHACKCHBIE
0003HaYEeHMsI, CTPOUTH PEUEBbIE
BBICKa3bIBAaHUsI C UCIIOJIb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TTOHATHEM
nocieaoBareabHocTu. OnpenensaTb BUJIbI
MOCTIeTOBATEIbHOCTEH: OTpaHUYCHHAS
MOCTIeIOBATEIPHOCTh, MOHOTOHHO
BO3pacTarorias (yobIBaroras)
MOCTIeI0BATEIbHOCTh. AHATU3UPOBATh
¢dbopmyiy N-TO uiIeHa
MOCTIeI0BATEIbHOCTH WM PEKYPPEHTHYIO

https://www.yaklass.ru/p/alg

ebra/9-klass/chislovye-

posledovatelnosti-

progressii-9139
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(hopMyITy ¥ BBIYUCIIATD YWICHBI
MOCIIeI0BATEIBHOCTEH, 3a/IaHHBIX TUMHU
¢dbopmynamu. YcTaHaBIuBaTh
3aKOHOMEPHOCTh B TIOCTPOCHUU
MOCJIEZIOBATEILHOCTH, €CIIU BHIMHCAHbI
IIEPBBIE HECKOJIBKO €€ YJICHOB.
Pacnio3naBath apupmMeTH4ecKyro u
TFE€OMETPUUECKYIO IIPOIPECCUH NTPU
pa3HbIX crocobax 3amganus. Pemars
3aJa4 C UCIOJIB30BaHUEM (POPMYII N-TO
yjieHa apuMeTnyecKoit u
TeOMETPUUYECKOI MPOrpeccuii, CyMMBbI
nepBbIX N wieHoB. M300pakaTh 4ieHbI
MOCIIEZI0BATEILHOCTH TOYKAMU Ha
KOOPJMHATHOM IJIOCKOCTH.
PaccmaTpuBath nnpumepsl NpoueccoB U
SIBJICHUH U3 PEAIbHOMN KU3HH,
WJUTIOCTPUPYIOLINE U3MEHEHHE B
apu(pMeTHIeCKON Iporpeccuu, B
TE€OMETPUUECKOH MPOTPECCHH;
n300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyecku. Pemath
3a/1a4d Ha MPOLICHTHI, 0AHKOBCKHE
BKJIaJbl U KpeauToBanue. [IpeacraBisath
OecKOHEUYHbIE IEPUOANYECKHE IPOOH B
BHJIe OOBIKHOBEHHBIX. 3HAKOMUTHCS C
MOHATUEM CXOJMMOCTH
MOCJIeI0BATEIbHOCTH, HAXOUTh CYMMY
OecKOHEYHO yObIBaromIeit
TrE€OMETPUUYECKOM MPOTPECCHH.




[IpuMeHsaTh METOJ MaTEMaTUYECKON
UHAYKIMUA. 3HAKOMUTBHCS C UCTOPUEH
pPa3BUTHUS MaTEMaTHUKH

I'masa 5. OJIEMEHTHI
KOMBUHATOPHKU,
CTATHUCTUKU U TEOPUU
BEPOSTHOCTEM (17)

17

OcBauBaTh NOHATHS: KOMOMHATOPHOE
[IPaBWJIO YMHOKEHUS, YIIOPSIOYE€HHAs
napa, Tpoika 00bEKTOB, IEPECTAaHOBKA,
(dakTopuain 4yucia, coueTaHue YUcio
codeTaHui, TpeyroiapHuk [lTackans.
Pemiate 3a1aun Ha nepeyuciieHue
KOMOMHAIHH, KOJINYECTBA 3JIEMEHTapHBIX
COOBITUM, HAX0X/IEHNUE BEPOSTHOCTEN
COOBITUH C IPUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHUCJIE C
HCII0JIb30BAaHUEM TPEYroJIbHUKA
[Tackains. Pemath 3ajaun Ha IpUMEHEHHE
qucia couyeTaHuil B anredpe
(cokpaméHHOe YMHOXKEHHE, OUHOM
Herorona) OcBauBaTh MOHATHS:
JUCIIEpCUs U CTaHJAPTHOE OTKJIOHEHUE,
HCIIOJIb30BATh ATH XapaKTEPUCTUKHU IS
OIMCAaHUS PAaCCENBAHUS JaHHBIX.
BoiaBurate runoress! 06 OTCYTCTBUN
WM HaJMYUHU CBSA3M T10 UarpaMMam
paccenBanusi. CTpOUTH JuarpamMmsl
paccenBaHMs 10 UMEIOIIMMCS JaHHBIM, B
TOM YHCJIE C TIOMOIIbIO IIU(PPOBBIX
pecypcoB. OcBanBaTh NOHSITHSL:
3JIEeMEHTapHOE COOBITHE, CIIydaiiHOe
COOBITHE KaK COBOKYITHOCTh
0JIaronpHUATCTBYIOIIUX JIE€MEHTAPHBIX




HUTOI'OBOE ITOBTOPEHUE
KYPCA AJITEBPHI 9 xnacca
(20)

COOBITHIA, PABHOBO3MOYKHBIE
3JIeMeHTapHbIe coObITUS. Pemare 3anaun
Ha BBIYMCIICHUE BEPOATHOCTEH COOBITHI
10 BEPOSITHOCTSIM 3JIEMEHTaPHBIX
coOBITHH ciTydaitHOTO ombITa. PemaTh
3a/1a4d Ha BBIYKMCIIEHUE BEPOSTHOCTEHN
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMHU
3J€MEHTapPHBIMU COOBITUSIMH, B TOM
YHUCJIE C IOMOIIBI0 KOMITBIOTEPA.
[IpoBOAUTH M U3yUYaTh OMBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH, B TOM YHCIIE C
HCIOJIb30BAHUEM MOHET, UTPAJIbHBIX
KOCTEW U JpYruX MOJENEH B X0e
MpakTU4ecKkoit padotsl. OCBanBaTh
TIOHSATHUSA: TUCTIEPCHUS U CTAaHIAPTHOE
OTKJIOHCHHE, UCTIOIh30BATh 3TH
XapaKTEPUCTUKHU JIJISI OTIMCAHUS
paccenBaHMs JaHHBIX. BeiiBUTraTh
TUMOTE3bI 00 OTCYTCTBUU WM HATTHYUU
CBSA3U 10 IMarpaMMaM pacCerBaHUs.
CrpouTth AHarpaMMsbl paccerBaHus MO
MMEIOIINMCS JaHHBIM, B TOM YHCIIE C
TTOMOIIIBIO ITU(POBBIX PECYPCOB

OHepI/IpOBaTB IIOHATHUEM YU CII0BOI'O
MHOKECTBA. AKTyaJ'II/BI/IpOBaTL
TCPMHUHOJIOTUIO U OCHOBHBIC HCﬁCTBHﬂ,
CBA3aHHBIC C YHMCJIIaMU: HATYpaJIbHOC
YHUCI0, MPOCTOC N COCTAaBHOC YUCIIO,
ACIIUMOCTDb HAaTypaJIbHBIX YUCEII,

https://www.yaklass.ru/p/os

novnoj-gosudarstvennyj-

ekzamen-9-klass#program-

oge-matematika
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MPU3HAKHU JCIIUMOCTH, 1[EJ0€ YUCIIO,
MOJYJIb YHCJia, OOBIKHOBEHHAS U
JecsITUYHas ApoOb, CTAaHAAPTHBINA BU]
yucia, apuMETHUCCKUI KBaIpaTHBIN
KOpEHb. BBINIONHATH 1eicTBUS,
CpPaBHUBATH U YIOPSAI0YMBATH YUCIIA,
MPEACTABIAThH YKCIIa HA KOOPAUHATHOU
MPSIMOM, OKPYTJISATH YKCIIA; BBIIOJIHSITH
MPUKHUJIKY U OIIEHKY pe3yJibTaTa
BbIUMCIIEHU. PemaTe npaktuyeckue
3a/1auu, CoJIepKallKe MPOLUEHTHI, T0JIH,
YacTH, BBIPAXKAIOIINUE 3aBUCUMOCTH:
CKOPOCTb — BpeMs — pacCTOSIHUE, LIEHA —
KOJIMYECTBO — CTOUMOCTbh, 00BEM pabOThI
— BpeMs — MPOU3BOAUTEILHOCTD TPY/A.
Paz0bupath peanbHbIC )KU3HCHHBIC
CUTyaIuu, GOpMyJIHPOBATh UX HA SI3BIKE
MaTEeMAaTHUKH, HAaXOUTh PEIICHUE,
MIPUMEHSSI MaTeMaTUYEeCKUI arnapar,
WHTEPIPETUPOBATH pe3yibTaT PemaTh
TEKCTOBBIC 33]1a4H apU(PMETHUECKUM
croco6oM; U3BIEKaTh HEOOXOUMbIE
JTaHHBIE, PEJICTAaBJICHHBIE B BEPOATBLHOM,
rpaduyeckom 1 TaOJIMYHOM BU/IE.
Pemate TekcTOBBIC 3a/1a4M C TTOMOIIBIO
BBEJICHUS TIEPEMEHHBIX, COCTABIIATH
ypaBHEHUs1, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABEHCTB IO YCIOBUIO
3aiaun OnepupoBaTh NOHITHSIMU:
CTENEHb C LEIbIM [T0KA3aTENEM,




apu(METHYECKUI KBaIpaTHBINA KOPEHb,
MHOT'OUJICH, aJireOpanyeckas 1poob,
TOKJIECTBO. BBIMOIHATH OCHOBHBIE
JEHCTBUS: BBINOIHSITH PACUETHI 10
(dhopmynam, IpeoOpa3oBbIBATH LIEIBIE,
JIpOOHOpAIMOHATBHBIE BBIPAKEHUS U
BBIPXEHUS C KOPHSAMH, PEaIn30BbIBATH
pas3iokeHne MHOTOWICHA Ha MHOXKHUTEIIH,
B TOM YHCIIE C UCIOIB30BAaHUEM (POPMYIT
Pa3HOCTH KBA/IPaTOB, CYMMBI H Pa3HOCTH
KyOOB, KBaJipaTa CyMMbI U Pa3HOCTH,
OnepupoBarh MOHATHUAMH: QYHKIIHS,
rpaduk QyHKIMH, HYTU QYHKIIHH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKH BO3PACTaHHSI, TPOMEKYTKH
yObIBaHMSI, HAMOOJIbIIIEE U HAUMEHbBIIICE
3HaueHus QyHKIUU. AHAIU3UPOBATh,
CpaBHUBATh, 00CYX/IaTh CBOHCTBA
(GyHKUIMH, CTPOUTH UX TPaUKH.
OmnepupoBaTh MOHATUAMHU: NIpsIMast
IPONOPIMOHAILHOCTh, OOpaTHas
MPONOPLMOHATLHOCTD, TMHEHHAs
GbyHKIMS, KBagpaTuyHasi QyHKIMS,
napa6ona, runep6oina. Mcronb3oBath
rpaduKu IS ONpeeTICHHS CBOWCTB,
MPOLECCOB M 3aBUCUMOCTEM, JJIs
peleHus 3a1a4 U3 APYrux y4eOHbIX
MIPEIMETOB U PEeaJbHOM KU3HU;
MO/JIEJIUPOBATh C MOMOIIBIO TpapHKOB
peabHbIe MPOLIECCH U SBICHHS.




Bripaxats popMynaMu 3aBUCUMOCTH
MEXIy BEJIMYMHAMHU, MOACIUPOBATh
peanbHBIE IPOLECCHI

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue i poBLIe
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 [ToBTOpenwue. ParmonanbHbpIe YKcia 1
[ToBTOpenue. CpaBHeHue,
2 YIOPSA0YUBAHUE U apUPMETHUECKHE 1
JEUCTBUS C pallMOHAIbHBIMU YU CIaMHU
3 [ToBTOpenue. Hucmosas npsimasi, MOJ1yJb 1
qucia
IToBTOpenue. [IporneHThl, 3aMKch
4 MIPOIICHTOB B BUJIE ApOOU U IpOOH B BUJIE 1
MIPOIICHTOB
5 [ToBropenue. Tpu oCHOBHBIE 3a/1a4n Ha 1
MPOLICHTHI
6 [ToBropenue. Tpu OCHOBHBIE 3a/1a4n Ha 1
MIPOIICHTHI
7 [ToBTOpenue. Penienne TEKCTOBBIX 3a/1a4 1
apumeTnyecKkuM crnocodom
[ToBTopenue. Pemenne 3a1au u3 peanbHOM
3 MIPAKTUKU Ha YaCTH, TPOOH, MPOLICHTHI, 1
MIPUMEHEHHUE OTHOLLIEHUN U TTPOTIOPIUI
MIPU PEIICHUHN 3a/1a4
9 [ToBTopenue. Pemenne 3a1au u3 peanbHOM 1

IMPaKTUKH HAa 9aCTH, I[pO6I/I, IMMPOLCHTEI,




IIPUMEHEHHE OTHOLIECHUH U IIPOIIOPLUI
IIPY PELICHNN 33124

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHre 3a1a49 Ha JIBYDKEHUE, padoTy,
MTOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"ParnoHanpHEIe ynciia"

12 Koopaunara Touku Ha ipsamMoit

13 YucaoBbie TPOMEKYTKH

14 YucnoBbie TPOMEKYTKH

15 Paccrostarie Mex 1y AByMsI TOUKaMH
KOOPJAMHATHOU IIPSIMOM
[IpsimMoyronbHas cucTeMa KOOpAUHAT.

16 Alcnycca 1 opJIMHaTa TOYKH Ha
KOOPJAMHATHOW INIOCKOCTH
[IpssmoyronbHas cucTeMa KOOpAUHAT.

17 Abcmucca 1 opAarHaTa TOYKH Ha
KOOPJIUHATHON TUIOCKOCTH

18 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu

19 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

20 OYHKIMOHATBHBIE 3aBUCUMOCTH MEXKIY
BEJTMYUHAMU
[Tonstue Ppynkunu. OyHKIKSA KaK

21 MareMaThdeckas MoJIeJb PEaIbHOTO
npoiiecca

22 [Tonstue Ppynkunu. OyHKIKSA KaKk




MaTeéMaTuiucCKas MOJCJIb PCaJIbHOI'O
mpouecca

[Tonsarue QpyHkun. OyHKIUSA KaK

23 MareMaTuyeckas MoJieJb PeaibHOTO
nporiecca

24 OO6umactp onpeaesieHust 1 00J1acTh
3HAYCHHUH PYHKITUN

o5 OO6umacth onpeaesieHust 1 00J1acTh
3HaYEHUN PYHKINH

26 CriocoOb1 3aanust pyHKIHH

27 I'paduk pynkumm

28 KonTponbhas padota no teme
"Koopaunats! u rpadpuku. OyHKImmn"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHHE
BBIPXEHUS C IEPEMEHHBIMHU

30 BripaxkxeHue ¢ nepeMeHHbIMHU. 3HaYEHHE
BBIPQ)KEHUS C IIEPEMEHHBIMU

31 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPAXEHUS C IEPEMEHHBIMHU

39 [IpencraBneHne 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B BUJI€ (OPMYIIbI

33 [IpencraBneHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJI€ (OPMYIIBI

34 Boruncnenus no popmynam

35 Beruucnenus no gpopmynam

36 VYpaBHeHHe ¢ o1HOM nepeMeHHo. KopeHb

YpaBHEHUSA




CBoiicTBa ypaBHEHHI C OHOM

37 .
IIepEMEHHOMN

38 CaolicTBa ypaBHEHHI ¢ OTHON
MEPEMEHHOMN

39 PaBHOCHIIBHOCTD ypaBHEHUI

40 VYpaBHEHHE KaKk MaTEMAaTUYECKask MOJIENb
peanbHON CUTYalluH

41 UYucno KopHEH TMHEHHOTO ypaBHEHUs

42 Yucio KopHER JIMHEMHOIO YpaBHEHUS

43 Perienue TeKCTOBBIX 3a/au C IOMOIIBIO
JIMHEWHBIX YPABHEHUHN

44 JluneliHoe ypaBHEHUE, co/ieprKalliee 3HaK
MOJTyJIs
Kontponbnas paboTa nmo temam

45 "BolpaykeHus ¢ nepeMeHHbIMU",
"JIuHeliHble ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM

47 CBoiicTBa cTENEHH ¢ HaTypalbHbIM
IIOKa3aTesIeM

48 CBolicTBa CTENEHU C HATYPAIbHBIM
MOoKa3areieM

49 CBoiicTBa cTENeHH ¢ HaTypalbHbIM
MoKa3aresieM

50 3anuch yuciia B AECATUYHON MTO3ULIMOHHON
CUCTEME CUHMCIICHUS

51 3anuce 4Kciaa B JECITUYHON ITO3UIIMOHHON

CUCTEMCE CUUCIICHUA




OpnowieHbl. OQHOWIEH CTaHAAPTHOIO

52 Buaa. Crenens ogHOYIEHA !

53 Opnowienbl. OQHOWIEH CTaHIaPTHOIO 1
Buja. CTerncHbp OHOYICHA

54 MHoro4ieHbsl. MHOTOWIECH CTaHIaPTHOTO 1
Buaa. CTeneHs MHOroOWwIeHa

55 MHorowieHsl. MHOTrO4ieH CTaHJapTHOIO 1
Buaa. CteneHs MHOrO4IeHA

56 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1

57 Cro’keHne ¥ BEIYUTaHHE MHOTOYJICHOB 1

58 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1

59 VYMHOXKEHHE U JeJIeHHe MHOTOYWIEHOB 1

60 YMHOKEHUE U JIeJICHUE MHOTOUYJIEHOB 1

61 VYMHOXKEHHE U JeJIeHHe MHOTOYWIEHOB 1

62 YMHOMXEHME U [IeJIEHHE MHOTOWICHOB 1

63 [Ipeobpa3oBaHue 1ENOT0 BBIPAKECHHUS B 1
MHOTOYJICH

64 [IpeoOpazoBanme 11eI0TO BEIPAKEHUS B 1
MHOTOYJICH

65 [TpeoOpazoBanme 11eI0TO BEIPAKEHUS B 1
MHOTOYIEH

66 Kopau MHOrO4IIEHA

67 Kopuu MHOrO4NI€Ha
ToxnecTBo. ToxIeCTBEHHbBIE

68 npeoOpa3oBaHus anredpandecKux 1
BBIPaKCHU I

69 ToxnecrBo. ToxkaecTBEHHBIE 1




peoOpa3oBaHus anredpandecKux
BBIPAKECHU I

ToxnectBo. ToxaecTBEHHEIE

70 peoOpa3oBaHus aNredpandecKux
BBIPAKCHUIN
ToxnectBo. TOXXIEeCTBEHHBIE

71 npeoOpa3oBaHus AreOpandecKux
BBIPAKCHUIN
ToxnectBo. ToxxnecTBEHHEIE

72 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I

73 Jloka3aTenbCTBO TOXKICCTB
KonTponbhas pabota no temam "CreneHb

74 C HaTypaJbHBIM IOKa3aTenem",
"MHuorouieHs"

75 KBaznpat cymMmBl 1 KBaJpaT pa3HOCTH JBYX
BBIPAKCHUI

76 KBagpar cyMMbI HECKOJIBKHX BBIPAKEHUN

77 Ky0 cymMBI 1 Ky0 pa3HOCTH JBYX
BBIPa)KCHU I

78 Pa3HOCTh KBagpaTOB ABYX BBIPQXKEHUU

79 [Ipou3BeneHre pa3HOCTU U CYMMBI IBYX
BBIPA)KCHU I

80 [Ipon3BeneHne pa3HOCTH U CYMMBI IBYX
BBIPAKCHUIN

81 CymMma 1 pa3HOCTb KyOOB JIByX
BBIPAKCHUI

82 CymMa 1 pa3HOCTh KyOOB JIBYX




BBIPAKCHUIN

83 Pasnoxenne MHOrowIeHa Ha MHOMKHTEIN
[IpousBenenne pa3HOCTU CYMMBI JIBYX

84 BBIPOKECHHI, CYMMa U Pa3HOCTh KyOOB
JIBYX BBIpaKEHUI

85 PaznosxeHre MHOro4ieHa Ha MHOXKUTEIIN

86 Brigecenue 00mero MHOXUTENA 3a CKOOKH

87 Mertox rpynmupoBKU

88 KonTponbhas pabota o teme "dopmysisi
COKpAIlleHHOT0 YMHOXeHus"

89 JemumocTh nenbix yncel. CBoMCTBa
JEJINMOCTH

90 JemumocTb nenbix gucesn. CBoicTBa
JICIIMMOCTH

01 IIpocThie u cocTaBHbIe uncna. YETHbIE U
HEUETHBIC YHCIIa

92 [Ipusnaku ngenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11

93 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Tpu3Haku JeTUMOCTH CYMMBI U

94 MIPOU3BEICHUS [IENbIX YUCEI MPU PEeIICHUU
3a7a4

95 HanbGonpmmuii oOmuii 1eMUTENb U
HauMeHbIIIee 001Iee KpaTHOE IBYX YUCEI

96 B3anMHO mpocThie gncna

97 Anroputm EBknnna. [lenenue ¢ ocTaTkom




CpaBHEHUS LIENIBIX YUCEN 10 MO0

98 1
HaTypaJbHOI'O YUCIia

99 Jluneiinas QyHKIus, e€ CBOHCTBA 1

100 Jlunerinas GyHknus, e€ cBOMCTBa 1

101 Jluneiinas QyHKIus, e€ CBOHCTBA 1

102 I'paduk muHEHHON QyHKITUN 1

103 I'padux nmuHeHO#N QyHKIIH 1

104 I'paduk nuneitHON QyHKIIUU 1

105 I'padux nmuHeHHOHN QyHKIIH 1

106 I'paduk pynkuun y = | x | 1

107 I'padux pyHkImm y = | X | 1

108 I'paduk pynkuun y = | x | 1

109 I'padux pyHkImm y = | X | 1

110 Kycouno-3ananusie GpyHKIUN 1

111 KycouHo-3aanHble QyHKIUU 1

112 KycouHno-3anannsie GpyHKINN 1

113 KycouHo-3aanHble QyHKIUU 1

114 KontponbHas padoTa mo TeMam 1
"Nenumocts", "JIuneinast pynkuns"

115 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU

116 VYpaBHeHHe ¢ ABYMs [TEPEMEHHBIMU

117 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU

118 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
NIePEMEHHBIMU

119 CucreMbl TMHEHHBIX YpaBHEHUN C ABYMS 1




NEPpCMECHHBIMU

120

121

CucTeMbl TMHEUHBIX YPABHEHUH C ABYMS
MepeMEHHBIMU

I'paduaeckuii MeTO peIICHUsI CUCTEMBI

JIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepEeMEHHBIMU

122

I'padmyeckuit METO ] peIICHHs CUCTEMBI
JIMHEHHBIX YPAaBHEHUH C IByMsI
MepEMEHHBIMU

123

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU METOJIOM
ITOZICTAHOBKHU U METOJIOM CJIOKEHUS

124

125

126

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ C
ABYMA IEPEMCHHBIMHA MCTOAOM
IOACTAaHOBKH U METOAOM CJIOKCHHA

Pelrenne cucreM TUHEHHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU METOJIOM
IIOZICTAHOBKU U METOJIOM CJIOKEHUS

Pemenne cucreM TMHEHHBIX YpaBHEHUH C

ABYMA IEPEMCHHBIMHA MCTOAOM
IOACTAaHOBKHW U MCTOAOM CJIOKCHHA

127

Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYallun

128

129

Kontponbras padota mo teme "CucreMbl
JIMHEWHBIX ypaBHEHNN"

[ToBTOopenue u o6o0ieHue. Beipaxxenus ¢
NePEMEHHBIMU




[ToBTropenue u o6o0menue. CreneHs ¢

130 1
HATYpaJbHBIM ITOKa3aTeIIeM
[ToBTOpenue u 0606menue. OTHOUWICHBI U

131 MHOrouieHbl. ToXIeCTBEeHHbIE 1
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

132 HOBTOp?HI/Ie u 0606meHne. DopmyJIbI 1
COKpAIEHHOT'O YMHOKEHUS

133 [ToBTopenue u o6o6meHue. Koopauuars 1
U rpaduky.

134 [ToBTOpenue u 0600meHue. JInneinas 1
¢byHKIUSA ¥ €€ CBOKCTBA

135 HroroBas koHTpobHAs paboTa 1
[ToBropenue u o6o0meHue. Pemenne

136 CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMS 1
NEPEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Ne n/m Tema ypoka

YucaoBwie HCpaBCHCTBA

KoanyecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBolicTBa YHUCIOBBIX HEPABEHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

AW DN

JloKa3aTenbCTBO HEPABEHCTB

N R R

HECTPOruc HEPaBCHCTBA

HCCTPOIrn€ HCPAaBCHCTBA

HepasenctBo ¢ nepemenHoii. Ctporue u

HepasenctBo ¢ nepemenHoii. Ctporue u

BBIPpAXKCHUSA

Cnoxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS

1

BBIPpAXKCHUSA

HEepaBeHCTBA

0 IepeMeHHON. MHOK€ECTBO PEILICHUI

HCpPAaBCHCTBA

Crnoxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS

ITonsATHE O pelIEeHNN HEPABEHCTBA C OAHOU
IepeMeHHON. MHOKeCTBO PEIICHUI

Ilonstue o peIICHNH HEPABCHCTBA C OJIHO

1

1
CIIECTBUE

PaBHOCUbHBIE HEpaBeHCTBA. HepaBeHcTBO-




12

YucnoBble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepEeMEHHOM

15 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO

19 JINHENHBIX HEPABEHCTB C OJHOMN
MePEMEHHOMN

20 KonrtponbHas pabora no teme
"Hepasencrsa"

21 KBanpaTHsie kopHU

99 ApudmeTrueckuii KBapaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApudmeTnueckuii KBapaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIBHOTO YUCIIA.
JIercTBUA ¢ MPPALMOHAIEHBIMU YU CIIAMH

o5 CaolicTBa 1E€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHU

26 CBoiicTBa IEHCTBUI ¢ MPPAIMOHATLHBIMH




qucjiaMu

27

28

CgoiicTBa IEUCTBUI C UPpALIMOHATBHBIMU
qUCcIaMU

CpaBHeHUE UppaIMOHATBHBIX YUCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEN

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpeacraBneHus 0 paCIIMPEHHUSIX YUCIOBBIX
MHOECTB

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTNX
apudmeTryecKue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIpaTHbIE KOPHU

33

34

35

ToxnecTBeHHBIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEPIKALNX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3zoBaHUs
BBIPAKECHU, COAEPIKALLUX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHYeCKre KBaIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpatHblit KOpeHb"




38

KBanpatHoe ypaBHeHHE

dopmysa KopHEel KBaJpaTHOTO YpaBHEHHUSI.

39 KonuyecTBo NeiiCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O YpaBHEHUS
dopmysa KOpHEH KBaJpaTHOTO YPaBHEHMSL.

40 KonnyecTBO NeCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS
dopmysa KOpHEH KBaJpaTHOTO YPaBHEHMSL.

41 KonnuecTBO A€HCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUs
®dopmysa KOpHEH KBaJpaTHOTO YpaBHEHMSI.

42 KonnuecTBO A€MCTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O ypaBHEHUs

43 Teopema Buera

44 Teopema Buera
VYpaBHeHUsI, CBOAUMBIE K TMHEWHBIM

45 YPaBHEHUSM WX K KBAaJIPaTHBIM
YpaBHEHUSAM
VYpaBHEHMSI, CBOAMMBIE K TMHEWHBIM

46 YpaBHEHUSIM WJIM K KBaJPaTHBIM
YpaBHEHUSAM

47 KBaznpaTHO€e ypaBHEHUE C TapaMeTPOM

48 Pemrenne kBagpaTHBIX YpaBHEHHI C
napameTpamu

49 PemreHne KkBagpaTHBIX YPaBHEHUM C
napameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMUI,

COACPIKAIINUX 3HAK MOIYJIA




Pemrenne kBagpaTHBIX YpaBHEHUH,

51
COJIepPIKALIMX 3HAK MOJTYJIsS

59 YpaBHEHHE KaK MaTeMaTH4ecKasi MOJEIb
peanbHON CUTYaluH

53 Perienue TeKCTOBBIX 3a/a4 C IOMOIIIBIO
KBAaJIpaTHBIX YpaBHEHUI

54 KonrponsHas pabora o reme
"KBanparubie ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHaIBHBIX BBIPAXKEHUH

57 ToxnecTBeHHBIE TPe0Opa3oBaHUs
paMoHATBHBIX BRIPAKCHUIN

58 ToxnecTBeHHbIe TpeoOpa3oBaHus
paMoOHATBHBIX BRIPAKCHUI

59 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BHIPAKEHUIN
Anrebpandeckas qpo0b. JlomycTumblie

60 3HAa4YEeHUs IEPEMEHHBIX B IPOOHO-
paMOHABFHBIX BBIPAKEHUSIX
Anrebpanueckast 1poob. JlomycTumble

61 3HAYEHUS IEPEMEHHBIX B ApOOHO-
paMoOHATBFHBIX BBIPAKECHUSIX
Anrebpanueckas 1poOb. JlomycTumbie

62 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoOHAIBHBIX BBIPAXKEHUAX

63 OcHOBHOE CBOWCTBO anredpanyeckon

npobu




OcHOBHOE CBOWCTBO anredpanyeckon

64
npodu

65 CroxeHure 1 BBIYUTaHHE AIIre0OpandecKux
npoOeit

66 CrnosxeHue ¥ BBIYUTAHUE AIreOpandeckux
npobei

67 YMHOKEHHUE U JefIeHHe are0pandecKux
npobei

68 YMHOKEHUE U JIeJIeHHE anredpandeckux
npobeit

69 YMHOKEHUE U JIeJICHHE alre0pandecKux
npobei

70 BosBenenue anredpandeckoit 1podu B
CTETIeHb

71 Konrponsnas padora no reme "JIpoOHo-
paloHaIbHbIE BBIpAXKEHUS"

72 JIpoOHO-palimoHanbHbIe ypaBHEHUS
Pemenue npoOHO-paliioHaNbHbBIX

73 YPaBHEHUM, CBOJSIIMXCS K JIMHEHHBIM
YpaBHEHHSIM
Pemenue 1po6HO-paliMoHaTIBHBIX

74 YPaBHEHUM, CBOJSIIMXCS K JTMHEHHBIM
YpaBHEHHSIM
Pemenue 1po6HO-paiMoHaIbHBIX

75 yYpaBHEHMH, CBOJSIINXCS K TMHEHHBIM
ypaBHEHHSIM

76 Pemenue 1po6HO-paliMoHaIbHBIX

ypaBHeHHfI, CBOOANIUXCA K KBAIpaTHBIM




YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX

77 YPaBHEHUH, CBOIALINXCS K KBaJPAaTHBIM
YpaBHEHUSAM
Pemenue 1poOHO-paliMOHaIBHBIX

78 YpaBHEHHM, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHUSIM

79 Pemenue 1poOHO-paliMOHaIBHBIX
YpaBHEHUH METO/I0M 3aMEHbI [IEPEMEHHOMN

80 Pemenue npoOHO-paninoHaIbHBIX
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHON

81 Pemenue 1po6HO-paliMOHaIbHBIX
YpaBHEHUH METO/I0M 3aMEHbI IIEPEMEHHOMN

82 Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUH METO/I0M 3aMEHbI [IEPEMEHHOMN

83 Pemenuie TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO
JIPpOOHO-pallMOHAJIbHBIX YpaBHEHUN

84 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
IpoOHO-pallMOHATIBHBIX YPABHEHUH

85 Pemenuie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
IpoOHO-pallMOHATIBHBIX YpaBHEHUN

86 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
TPOOHO-pAlMOHATBFHBIX YPABHEHU I

g7 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
IpoOHO-pallMOHATBHBIX YPAaBHEHUH

88 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIpoOHO-pallMOHATBHBIX YPAaBHEHUH

89 I'paduueckas mHTEpIIpETAIUs YpaBHEHUI C




ABYMA ICPECMCHHBIMHA

Kontponbnas padota nmo teme "J[pobHo-

90 | 1
panroHaIbHbIE YpaBHEHUS
01 OOacTp onpeaeneHus 1 MHOXKECTBO 1
3HAYCHHUH PYHKITUN
92 OO6nacTh ornpeneneHuss © MHOXKECTBO 1
3HaYeHUH PYHKIUU
93 CrniocoOsl 3a1anust GyHKIUN 1
94 I'padux pyHKIIHN
UreHue cBOMCTB PpyHKIINU IO €€ TpaduKy.
95 [Tpumeps! rpadukoB GyHKINH, 1
OTPaKAIOIINX peabHbIE MPOLIECCHI
@OyHKUMY, ONUCHIBAIOIIUE TPAMYIO U
96 00paTHYIO IPONMOPIHUOHATIEHBIE 1
3aBHCUMOCTH, UX I'pauKu
DyHKIUH, ONHUCHIBAIOLIUE IPSIMYIO U
97 00paTHYIO IPONOPLHOHATIBLHBIE 1
3aBHCUMOCTH, UX I'pauKu
OyHKITUH, OTIUCHIBAIOIINE MTPSIMYIO
98 00paTHYIO IPOMOPIIUOHAIEHEIC 1
3aBHCUMOCTH, UX I'pauKu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 OyHKIMs Y = X2 1 €€ cBOMCTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X U e€ CBOICTBa 1
103 OyHKIMS Y =K/X U €€ CBOIICTBa 1
104 @DyHKIMS Y =VX U €€ CBOMCTBA 1




105 KonrponsHas padora no teme "®dynkuun" 1
106 CrTeleHs ¢ LelbIM II0Ka3aTeIeM 1
107 CBolicTBa CTEICHH C IEJIBIM IMOKa3aTeIeM 1
108 CBo¥iCTBa CTETICHH C IIEJIBIM MTOKa3aTeleM 1
109 CBOIACTBA CTETICHU C IICJIBIM TTOKa3aTeJIeM 1
110 [IpeoOpa3oBaHue BEIpAKEHH, COIEPIKALTUX

CTCIICHU C IICJIBIM TTOKa3aTelIeM
111 IIpeoOpa3oBaHue BBIpAXKEHHH, COMEPIKALIUX

CTEIICHH C IICJIBIM IT0Ka3aTeieM
112 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX

CTEIICHH C IICJIBIM ITOKa3aTeieM
113 CrangapTHbIN BUJ yMcaa
114 CrangapTHbIN BUJT YKCTa
115 JlecTBUs ¢ YncIaMHu, 3alIMCaHHBIMU B

CTaHJIAPTHOM BHUJIC
116 JleficTBUS ¢ YMCIaMH, 3aITMCAaHHBIMU B

CTaH/IaPTHOM BUJIE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPAa,
117 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOIEM

MUpe

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPAa,
118 JUTUTENTBHOCTD MPOLIECCOB B OKPYKAIOIIEM

MUpe

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO0 MUPAa,
119 JUTUTENTBHOCTD MPOLIECCOB B OKPYKAIOIIEM

MUpe
120 Jlenenue ¢ ocTaTkoM




121

CpaBHEHUS LIENIBIX YUCEN 10 MOTYJIIO
HaTypaJIbHOTO YKcia

122

123

CpaBHEHUS LIENIBIX YUCEN 10 MO0
HaTypaJIbHOT'O Yncia

CBolicTBa CpaBHEHHI 11O MOIYJIIO

124

125

126

CBolicTBa CpaBHEHUH 110 MOJYJIIO

OcTtaTky CyMMBbI U IPOU3BEICHUS 110
JAHHOMY MOAYIJIIO

KonTponbnas padora no temam "Crenenu",
"JlenmumMocTh"

127

[ToBropenue u o6o0menue. Pemenne
JIMHEIHBIX HEPABEHCTB C OHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJAHOW IIEPEMEHHON

128

129

130

131

[ToBTropenue u o6o0menue. Pemenue
JIMHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJHOW ITEPEMEHHON

[ToBTOpenue u o6o0IIEHHE.
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKAINX
apudmeTnyecKkue KBaapaTHbIE KOPHU
IToBTopenue u o6o0meHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33]1a4 C TOMOIIbIO KBaIPATHBIX
YpaBHEHUI

[ToBTOpenue u 0606meHue. Pemenue 3agau
U3 peaybHOM KU3HU




132

[ToBTOpenue u o0oOIIEHHE.
TosxecTBeHHBIE TPE0OPA30BAHUS
PaLOHAIBHBIX BBIPAKCHUH

133

[ToBropenue u o6o0mmenue. Pemenue
TpOOHO-pallMOHATBHBIX YPABHEHU,
CBOOAIIUXCA K JIMHEUHBIM UJIH K
KBaJZ[paTHBIM ypaBHEHHUsIM. Pemienue
TEKCTOBBIX 3371a4 C TIOMOIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHHUN

134

[ToBTropenue n o6o0meHue. Pemenue
TCKCTOBBIX 3a7a4 pa3JIN4IHbIMU criocobamu

135

136

HroroBas koHTpoJbHAs paboTa

[ToBTOpeHue u 0600mEeHue. Pemenue 3amaqy
13 peabHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136




9 KJIACC

IIpaxTrue
KonTposnbsn DIIEeKTpOHHBIE [P POBHIC
Tema Bcero CKHE
bIe PaOOTHI o0pazoBaTeNbHBIE PECYPChI
paboThI
1 | CBoiicTBa 1 rpaduKu U3yYEeHHBIX (DYHKITHIA.
1
2 | CoiicTBa u rpaduku U3y4eHHBIX ()YHKIIHA.
1
3 | Pemenue ypaBHeHuUit
1
4 | Pemienue ypaBHEHUI
1
5 | IIpeoOpa3oBaHue UPPALIMOHAIBHBIX BHIPAKEHUI
1
6 | Pemenue TeKCTOBBIX 33724 M HEPABEHCTB.
1
7 | PemieHne TEKCTOBBIX 3a/1a4 U HEPABEHCTB.
1
8 | CTapToBBIl KOHTPOJIb
1 1
9 | JIuHeliHbIC U KBaJIpaTHBIC HEPABCHCTBA https://www.yaklass.ru/p/algebra/9-
klass/neravenstva-i-sistemy-neravenstv-
9125/povtorenie-sposobov-resheniia-
lineinykh-i-kvadratnykh-neravenstv-
1 12311
10 | JIuneliHble U KBaJIpaTHbIE HEPABEHCTBA
1



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/povtorenie-sposobov-resheniia-lineinykh-i-kvadratnykh-neravenstv-12311
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/povtorenie-sposobov-resheniia-lineinykh-i-kvadratnykh-neravenstv-12311
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/povtorenie-sposobov-resheniia-lineinykh-i-kvadratnykh-neravenstv-12311
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/povtorenie-sposobov-resheniia-lineinykh-i-kvadratnykh-neravenstv-12311
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/povtorenie-sposobov-resheniia-lineinykh-i-kvadratnykh-neravenstv-12311

11

JIuHeitHbIe ¥ KBaJpaTHbIC HEPABEHCTBA

12

PanuonanbHble HEpaBEHCTBA

https://www.yaklass.ru/p/algebra/9-
klass/neravenstva-i-sistemy-neravenstv-
9125/reshenie-ratcionalnykh-
neravenstv-metodom-intervalov-9128

13

PanuonansHble HEpaBEHCTBA

14

PanuoHnanbHble HEpaBEHCTBA

15

PanmonansHbie HCPaAaBCHCTBA

16

PanmonansHbie HCPAaBCHCTBA

17

MHuoxecTBa U onepanv Haa HUMHA

https://www.yaklass.ru/p/algebra/9-
klass/neravenstva-i-sistemy-neravenstv-
9125/mnozhestva-i-podmnozhestva-
obedinenie-i-peresechenie-mnozhestv-
12443

18

MHoxecTBa 1 Oorepanru HaJ HUMH

19

MHoxecTBa 1 orepanru HaJ HUMHA

20

MHoxecTBa 1 orepanru HaJl HUMHA

21

CucreMsl palrnOHAJIbHBIX HCPABCHCTB

https://www.yaklass.ru/p/algebra/9-
klass/neravenstva-i-sistemy-neravenstv-
9125/sistemy-ratcionalnykh-neravenstv-
9130

22

CucreMsl palrOHAJIbHBIX HCPABCHCTB



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/mnozhestva-i-podmnozhestva-obedinenie-i-peresechenie-mnozhestv-12443
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/mnozhestva-i-podmnozhestva-obedinenie-i-peresechenie-mnozhestv-12443
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/mnozhestva-i-podmnozhestva-obedinenie-i-peresechenie-mnozhestv-12443
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/mnozhestva-i-podmnozhestva-obedinenie-i-peresechenie-mnozhestv-12443
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/mnozhestva-i-podmnozhestva-obedinenie-i-peresechenie-mnozhestv-12443
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130

23

Cucremsbl panrOHAJIbHBIX HEPABCHCTB

24

Cucremsbl panrOHAJIbHBIX HEPABCHCTB

25

COBOKyl'IHOCTI/I HEPABCHCTB

26

COBOKyl'IHOCTI/I HEPABCHCTB

27

Konmponvnas paboma Ne 1. Payuonanvhvle Hepasencmea

28

HepaBeHCTBa C MOAYJIIMHU

29

HepasenctBa ¢ monysamu

30

HepasenctBa ¢ mogysamu

31

HepasenctBa ¢ monysaMu

32

HppanmonaibHble HEpaBEHCTBA

33

HppaunoHaibHble HEpaBEeHCTBA

34

HppaunoHaibHble HEpaBEeHCTBA

35

HppaunoHaibHble HEpaBEeHCTBA

36

HepaBeHCTBa C IIapaMeTpaMu

37

HepaBeHcTBa ¢ mapamerpamu

38

HepaBeHcTBa ¢ mapamerpamu

39

HepaBeHcTBa ¢ mapamerpamu




40

Hepasencta ¢ napamerpamu

41

HepasencrtBa ¢ mapamerpamu

42

Koumponvnas paboma Ne 2. Hepasencmea

43

Koumponvnas paboma Ne 2. Hepasencmea

44

YpaBHEHUs C 1ByMs IEPEMEHHBIMU

45

YpaBHEHHUs C 1ByMs IEPEMEHHBIMU

46

VYpaBHEHHUs C 1ByMs IEPEMEHHBIMU

47

ypaBHeHI/IH C ABYMs IICPEMCHHBIMU

48

HepaBeHCTBa C ABYM:A IIEPEMCHHBIMHA

49

HepagenctBa ¢ 1ByMsl IEpeMEHHBIMU

50

HepagenctBa ¢ 1ByMsI IEpeMEHHBIMU

51

OcHOBHBIC IIOHATHS, CBA3aHHBIC C CUCTEMAaMU ypaBHeHI/Iﬁ
N HECPABCHCTB C ABYMSA NICPEMCHHBIMU

https://www.yaklass.ru/p/algebra/9-

klass/sistemy-uravnenii-ravnosilnye-

preobrazovaniia-9129/ispolzovanie-

sistem-ratcionalnykh-uravnenii-dlia-

resheniia-zadach-12394

52

OcHOBHBIC IIOHATHS, CBA3aHHBIC C CUCTEMaAMH ypaBHeHnﬁ
" HECPABCHCTB C ABYMSA ICPEMCHHBIMU



https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394

53

MeToibl pellieHus: CUCTEM YPaBHEHUI

54

Metoibl pellieHus: CUCTEM YPaBHEHMI

55

MeToibl pellieHus: CUCTEM YPaBHEHMI

56

Meroas! peleHns CUCTEM YPaBHEHUM

57

OIIHOpOZ[HI)Ie CHUCTCMBI. CI/IMMeTpI/I‘ICCKI/Ie CHUCTEMbI

58

OI[HOpOI[HBIe CHUCTCMBI. CI/IMMCTpI/I‘lCCKI/IC CHCTCMbI

59

OI[HOpOI[HBIe CHUCTCMBI. CI/IMMCTpI/I‘lCCKI/IC CHCTCMbI

60

OIIHOpOZ[HI)Ie CHUCTCMBEI. CI/IMMeTpI/I‘ICCKI/Ie CHUCTEMBI

61

Wppannonanbublie cucteMbl. CHCTEMBI ¢ MOJIYJIIMH.

https://www.yaklass.ru/p/algebra#progra

m-9-klass

62

Wppannonanbublie cucteMbl. CHCTEMBI C MOJTYJIIMH.

63

I/IppaI_II/IOHaJ'IBHBIC cucteMbl. CHCTEMBI C MOAYJIAMU.

64

I/IppaI_II/IOHaJ'IBHBIC cucteMbl. CHCTEMBI C MOAYJIAMU.

65

Cucrembl ypaBHEHUH KaK MaTEMaTUYECKAE MOJEIIH
pealbHBIX CUTYyALUI

https://www.yaklass.ru/p/algebra#progra

m-9-klass

66

Cucrembl ypaBHEHUN KaKk MaTEMaTUYECKHUE MOJAEIIH
peanbHbIX CUTYalU



https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass

67

CucreMbl ypaBHEHUH KaKk MaTeMaTUYECKUE MOJIETH
peanbHbIX CUTYyalUI

68

CucreMbl ypaBHEHHI KaK MaTeMaTU4eCKUE MOJEIN
pEAIbHBIX CUTYyalui

69

CucreMbl ypaBHEHUH KaKk MaTeMaTUYECKUE MOJIETH
peanbHbIX CUTYyalUI

70

Cucrembl ypaBHEHUN KaK MaTEMaTUYECKHUE MOJEIIH
pEATbHBIX CUTYaLNil

71

Konmponvnas paboma Ne 3. Cucmemvol ypasHenuil.

72

Koumponvnas paboma Ne 3. Cucmemst ypasHenuii.

73

Kopens n-oii crenenn. CBoiicTBa KOpHS N-OM CTENEHHU.

https://www.yaklass.ru/p/algebra#progra

m-9-klass

74

Kopens n-oii crenenn. CBONCTBA KOPHS N-0M CTENEHH.

75

Kopens n-oii crenenn. CBolicTBa KOpHS N-O CTENEHHU.

76

CreneHb ¢ pallmoOHAJIBLHBIM [TOKA3aTeIeM U €€ CBOWCTBa

77

CreneHs ¢ pallHOHAIBHBIM II0KA3aTEIEM U €€ CBOMCTBA

78

Cremnens ¢ palluOHAJIbHBIM ITOKA3aTCJICM U e€ CBOMCTBa



https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass

79

ToxaecTBeHHbIE TPeoOpa30BaHUs BBIPAKECHUIH,
COZEpKAIIMX KOPEHD N-0i CTENEHH.

80
ToxxnecTBeHHBIE TPEOOPa30BaHMSI BEIPAKCHUH,
CoEpKAIIMX KOPEHD N-0i CTENEHH.
81
ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
COZIepIKaIX KOPEHb N-Oi CTEIEeHHU.
82 .
ToxnecTBeHHbIE TPeoOpPa30BaHUs BBRIPAKEHHIH €
PaLMOHAIEHBIM [TOKA3aTeNIeM.
83 .
ToxxaecTBeHHBIE TPEOOpPa30BaHMS BIPAXKECHUH €
palMoOHATEHBIM TTOKA3aTeNIeM.
84 | Konmponvnasa paboma Ne4. Cmenenv ¢ payuoHaibHbiM
noxasameinem.
85 | Omnpenenenune ynucioBoi GpyHkimu. O0IacTh https://www.yaklass.ru/p/algebra#progra
ofpeieNnieHus1, 006JacTb 3HaAYeHUH (PYHKLIUU m-9-klass
86 | Omnpenenenue yncnoBoit GyHkiuu. O6macTh

ornpezeneHusi, 001acTh 3Ha4YeHUH PyHKINUN



https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass

87

Onpenenenne unciaoBoit pyHkiuu. O61acTh
ompezaeneHus, 00J1acTh 3HaYCHUH PyHKIUN

88

Cnioco0nI 3a1anus QyHKIIUN

89

Cnioco0nI 3a1anus GyHKIIUN

90

CgoiicTBa GHyHKIIHHA
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CaoticTBa GyHKIMI

92

CgoiicTBa (yHKINH

93

CgoiicTBa (yHKIMH

94

CgoiicTBa (yHKIHH

95

UYerHble ¥ HEYETHBIE PYHKIINH

96

YeTHble M HEUETHBIE PYHKLIUU

97

Konmponvnasa paboma Ne 5. Yucnoeguvie ¢hynxyuu.

98

@YHKIMM y=X"N, UX CBOMCTBA U rpapuKu
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@YHKIMM y=X"N, UX CBOMCTBA U rpapUuKu

100

@yHKIMKM y=X"(-n) , ©X CBONCTBA U rpapuKu

101

Oynkuu y=x"(-n) , UX cBOicTBa U rpaduku
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102

OyHkuu y=x"(-n) , KX CBOKWCTBA U IPaPUKH

103

OyHKIUS y=(KOpeHb KYOUYECKUN U3) X, €€ CBOMCTBA U
rpaduk

104

@yHKIMA y=(KOpeHb KyOMUECKH U3) X, €€ CBOMCTBA U
rpadguk

105

OyHKIH y=(KOpeHb KyOHMUeCKUil u3) X, ee CBOMCTBA U
rpaduk

106

YucnoBbie MOCIEA0BATEIbHOCTH
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YucnoBbie MOCIEA0BATEIbHOCTH

108

YucnoBbie MOCIEA0BATEIbHOCTH

109

CBolicTBa YUCIIOBLIX MOCIEI0BATENLHOCTEHN

110

CBoiiCcTBa YHCIIOBBIX MOCIEA0BaTEILHOCTEM

111

CBo¥iCTBa YMCIOBBIX MOCIEA0BaTEILHOCTEM

112

CBolicTBa YUCIIOBLIX MOCIEI0BATENLHOCTEN

113

Koumponvnas paboma Ne 6. Hucnoguie
nocne008amenbHOCHU.

114

Koumponvnas paboma Ne 6. Hucnogvie
nocne008amenbHOCHU.
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Apudmerndeckas nporpeccus
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Apudmernueckas nporpeccus
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Apudmernueckas nmporpeccus

118

Apudmernueckast mporpeccus
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Apudmernueckast mporpeccus

120

['eomeTrpuueckas nporpeccust
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['eomeTrpuueckas nporpeccust
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['eomeTrpuueckas nporpeccust

123

['eomeTpuyeckas mporpeccus
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['eomeTpuyeckas mporpeccus

125

FGOMeTpI/ILIeCKa}I Iporpeccusa

126

3az[aq1/1 Ha NPOUCHTHI, OaHKOBCKHE BKJIaZIbl U KPpCAUTHI.
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3az[aq1/1 Ha NPOUCHTHI, 0OaHKOBCKHE BKJIaJIbI 1 KPECAUTHI.

128

3az[aq1/1 Ha NPOUCHTHI, 0aHKOBCKHE BKJIaJIbl 1 KPCAUTHI.

129

Metoa MaTreMaTU4eCKON MHIYKIIUA

130

Metoa MaTreMaTU4eCKON MHIYKIIUA

131

Merton MareMaTUYECKON MHIYKLIUU
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132

Koumponvnas paboma Ne 7. Ilpoepeccuu.
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Koumponvnas paboma Ne 7. Ilpoepeccuu.

134

KomOuHaTopHbIe 3a1aun
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135

Komb6unaropnsle 3agaun

136

Komb6unaropnsle 3agaun

137

KomMOuHaTopHbIe 3a1aun

138

CrarucTrka — 1u3aitH nHGOpMaIuu

139

CraTtuctuka — Au3aiftH HHPOpMauu

140

CrarucTtuka — qu3aifH ”HGopMauu

141

CrarucTtuka — qu3aifH HtHpopMauu

142

HpOCTCfIH.IPIG BCPOATHOCTHBIC 3a/1a4U

143

HpOCTCfIH.IPIG BCPOATHOCTHBIC 3a/1a4U

144

IIpocreiimne BEpOSATHOCTHBIE 3a/1a4U

145

IIpocreiimne BEpOSATHOCTHBIE 3a/1a4U
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:‘)KCHCpI/IMCHTaHBHBIC JaHHBIC U BEPOATHOCTHU COOBITUH
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:‘)KCHCpI/IMCHTaHBHBIC JaHHBIC U BEPOATHOCTHU COOBITUH
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:‘)KCHCpI/IMCHTaHBHBIC JaHHBIC U BEPOATHOCTHU COOBITUH

149

3KCHepI/IMeHTaHBHLIC JaHHBIC 1 BEPOATHOCTU COOBITHH

150

Konmponvnas paboma Ne 8. Bepossmuocms u
Cmamucmuxa.

151

Yucna ¥ BRIYUCICHUS (CpaBHCHI/IC, ,I[eﬁCTBI/ISI C
I[GﬁCTBHTCJIBHI:IMPI qyucCiIaMH, YUCJI0Basi HpﬂMaH)
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152

Yucna ¥ BRIYUCICHUS (CpaBHCHI/Ie, ,I[eﬁCTBI/ISI C
I[GflCTBHTGJ'II:HLIMPI qyuCjIaMH, YUCJI0Bas HpS[MaH)

153

Yucna v BeIYMUCIECHUS (TIPOLEHTHI, OTHOILIECHHUS,
IPOIOPLIMN)

154

Pemenne 3ana4u peasibHON KU3HMU.

155

Pemenne 3anau peasibHON KU3HMU.

156

Pemenne 3aau peanbHON KU3HH.

157

Anrebpanueckue BbIpaXKeHHs (B TOM YHCIIE CTENICHH U
KOPHH)
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Anrebpanyeckue BeIpaKeHUs (B TOM YHCIIE CTENIEHU U
KOPHH)
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Anrebpanueckue BEIpaXEeHUS (B TOM YHUCIIE CTENICHH U
KOPHH)

160

Anrebpanueckue BEIpaXEeHUS (B TOM YHUCIIE CTENICHH U
KOPHH)

161

Anrebpanueckue BbIpaXKeHUs (B TOM YHCIIE CTEIICHU U
KOPHH)
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Anrebpanueckue BbIpaXKeHUs (B TOM YHUCIIE CTEIICHU U
KOPHH)

163

DyHKIMHU

https://www.yaklass.ru/p/algebra#progra

m-9-klass

164

DyHKIMHU

165

DyHKIMHU
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DyHKIMHU
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DyHKIMHU

168

DyHKIMHU

169

Hrorosas KOHTPOJIbHAaA pa60Ta

170

[ToBTOpenue n 06001IEeHE
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






