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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOINIEro
oOpa3oBaHus: OHA O0ECNEYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
NPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanueckux aobCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIEeCTBE, pPOJM MATEMAaTUYECKOIrO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOANMBIX ISl afanTallid B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredprl obecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, Tpebyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
JEHCTBUS, BBIBOJBI, (POPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNENYKTUBHbIE M HMHIYKTUBHBIE pacCyKIeHHs, O0OOIIEeHHE U KOHKpPETU3aLUIO,
abctparupoBanue u aHajoruto. OOydeHue anredpe mpearnoiaraeT 3HAUUTEIbHBIN
00BEM CaMOCTOSITENILHOM IEATEILHOCTH 00YyJaIOIINXCSl, TOITOMY CAMOCTOSITEIbHOE
pelieHre 3amad  OOy4aloUIMMUCS SBIISETCS peaju3aiueil JIesTeIbHOCTHOTO
MPUHITUIIA O0yUCHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriyO0naéHHOTro
U3Yy4YEHHUS OCHOBHOE MECTO 3aHHUMAIOT COIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandeckue BBIPAXKCHHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colep:KaTelbHO-METOIUIECKIX
JVMHUHA pa3BUBAECTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
IpPYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOTrpamMMy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBEI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHIeCKOTO
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOM M CTPYKTYpPHOMU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Auredpa» SBISETCS €ro HHTErPUPOBAHHBIM
Xapakrep.

Copmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENUIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOIb30BATHCS aITOPUTMAMH, A
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



IIPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHUS YUCIOBOW JINHUA
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEeMaTUYeCKOro armmapara, HeOOXOAUMOTro Ui pEelIeHUs 3a]ad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTh. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallMOHAIbHBIX
BbIpaKEeHU. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU Kak s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIeJIeii, OMHUCaHUsi TMPOLECCOB M SBJICHUU
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, U1 OCBOEHHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PAaCCYKICHUU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEeHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUE€CKON TUHUU HAIIEJICHO HA TOJIyYeHUE
OOy4YaroImMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAaHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHUM B TPUPOAE U
oOmrectBe. M3yueHnue maTepuaa crmocoOCTBYeT pa3BUTHIO Y O0YHAIOIITNXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuHble BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MaTEMaTHUKU —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKJIaJd B (HOpMUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

VYrinyOnéHHslit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTOIHUTEILHOTO
TEOPETUUECKOIO arnmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1ay. Anredpa
SIBJISIETCS SI3BIKOM ISl OTMCaHUsI OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOU
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUEHU W TpPUHATbIE B anredpe npaBuia UX KOHCTPYHPOBAHUSA
COoCcOOCTBYIOT ()OPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
pa3BUBAIOT MATEMaTUYECKYI0 HHTYMIIMIO, KPAaTKO U HArjsigHO pPacKpbIBaIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyHIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBIIICHUST 00YUYaIOIINXCSl.

CornacHo yueOHOMYy IMiaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIIEAYIOIIME OCHOBHBIE Pa3fesibl COJCPIKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DYHKIIUM.

Ha u3ydenne yueObHoro kypca «Anredpa» orBoautcs 272 daca: B 8 Kiacce —
136 gacoB (4 yaca B Heneno), B 9 kitacce — 136 yacoB (4 4yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucia ¥ BbIYMCICHUS

KBaapartHbie kopHU. ApudMeTHUeCKil KBaJpaTHBIN KOPEHb U €ro CBOMCTBA.
[loHaTHe wuppanroHaIbHOrO yucia. J[eWCTBUS € HWppauUMOHAIbHBIMUA YHUCIaMHU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBieHnss O pAaCcIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJbHBIX, UENbIX, PALIMOHAIBHBIX, IEUCTBUTENIBHBIX Uyncel. CpaBHEHUE YHUCEIL
HucnoBele NPOMEKYTKH.

HevictBus ¢ ocratkamu. Ocrtatkn creneHed. lIpumMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHNH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJT YHCIIA.

AuredpanvyecKue BbIPpAKEHUSA

AnreOpanyeckas aApoOb. JlomycTUMBbIE 3HAYEHUS NEPEMEHHBIX B APOOHO-
palMOHANIBHBIX BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOu.
CrnoxeHue, BbIUMTAHHWE, YMHOXXEHHE U JeJieHHe anreOpanyeckux JapoOeit.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAKECHUS. ToxnecTBEHHbIE npeoOpa3oBaHus
pPalMOHAJIBHBIX BBIPAXKECHUMH.

JlonycTuMble 3HAaYEHHs] TEPEMEHHBIX B  BBIPAXKEHHSX, COACPKALINAX
apudmMeTnyeckue KBaapaTHble KOpPHHM. TOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIPXEHU, ColepKaluX apu(pMETHUECKUE KBaIpaTHbIE KOPHHU.

CrerneHb ¢ 11eJIbIM MoKa3atesieM U e€ cBoiicTBa. [Ipeobpa3oBaHue BoIpakeHUi,
COJZIEpIKAILMX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMyna KOpPHEHW KBaApaTHOTO YPaBHEHUS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHEeHUs. Teopema Buera.
YpaBHEHUSA, CBOAUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPAaBHEHUSIM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PeleHue TEKCTOBBIX 3a1ad ¢ MOMOIIBIO
KBaJIPaTHBIX YPABHEHHU.

JpobHo-paninoHanbHble  ypaBHEHUs. PemieHue  poOHO-paIOHaIBHBIX
ypaBHEHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIUBIO JPOOHO-pPAlMOHATIBHBIX
ypaBHeHUH. ['paduueckast UHTepIIpeTalisl ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Hucnosele HEpaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.



HepaBeHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHHUe
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHMBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATHE O pelIeHMH HEpPaBEeHCTBA C OJHOW MEpeMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemenue MMHENHBIX HEPABEHCTB C OJHOM MepeMeHHO. CUCTEMBI M1 COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IIEpeMEHHOW. PemieHue TEKCTOBBIX 3amad ¢
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKUMHA

OO0usacTh onpeneneHyss 1 MHOXKECTBO 3HaueHH (GyHKunHu. CriocoObl 3a1aHus
¢bynkuuid. ['padux pynkuun. Urenune cBoiicTB pyHKuuu no e€ rpaduky. [Ipumepsr
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEASIbHBIE TPOLIECCHI.

JIuneiiHas QyHkuuga. @DYHKIMM, OMNKMCHIBAIOIIKME MPSIMYH0 U OOpaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IpauKH.

Oynkupn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |x| 1 ux cBoiicTBa.
KycouHo-3a1anabie PyHKIIHUH.

9 KJIACC

Yucaa v BIYMCICHUSA

Kopensb n-i1 crenenu u ero cBoiicTBa. CTENEHb ¢ pallMOHAIBHBIM MOKA3aTEIEM
U €€ CBOMCTBA.

AsiredOpanvecKue BbIPpAKEHUA

ToxecTBeHHbIE TIPEOOpa30BaHUsl BBHIPAKECHHM, COIEp)KAlUX KOPEHb n-i
creneHd. ToxaecTBEeHHbIE MPeoOpa30BaHUs BhIPAKEHUM, COIEPIKALIUX CTENEHb C
PalMOHAJIBHBIM [TOKA3aTEJIEM.

KBagpatueiii TpéxuneH. KopHum kBampaTtHoro tpéxuneHa. Pasnoxenue
KBaJIpaTHOI'0 TPEXWICHA HA JIMHEWHBIE MHOXKUTEIIHN.

YpaBHeHMs U HEPABEHCTBA

bukBanparnusie ypaBHeHus. [Iprumepsl TpuMEHEHNI METOJI0OB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENIEHE.

Pemenue qpoOHO-parmoHAIBHBIX YPaBHEHUH.

Pewmenne cucrem ypaBHEHHM € 1ByMs IEPEMEHHBIMU. Pelrenne npocrenmmx
CHUCTEM HEIIMHEHWHBIX YpaBHEHHUU C ABYMs NEepeMEHHBIMH. ['paduueckuii MeTox
pEeLICHU CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C ByMs ITIepeMeHHbIMU. CUCTEMA JBYX
HEJIMHEWHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEabHOM CUTYaALUH.

Yucnosele HepaBeHCTBA. PelieHne NMHEWHBIX HEPaBEHCTB. J(O0Ka3aTesnbCcTBO
HEPABEHCTB.



KBagpaTHple HEpaBeHCTBA C OOHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEPAaBEHCTB rpaMuecKuM METOJOM UM METOJIOM MHTEpBajoB. MeTo/ WHTEPBaJOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTenire HepaBeHCTBa C MAPAMETPOM.

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

HepaBeHCTBO ¢ AByMsI IEpeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTon
pELIEHNs CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIMHA

Oyukrus.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSIHCTBA (DYHKIMU, MPOMEXYTKHA BO3pacTaHUsi U yObIBaHUS (DyHKLHUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUHOUN (QyHKIMU JUIs perienus 3aad. [loctpoenue rpadurka kBagpaTHUHON
¢ynkiun. Ilonoxenue rpaduka KBagpaTUYHONM (DYHKUMU B 3aBUCUMOCTU OT €€
kod(uientos. I'papuku Gyukumii y =ax2, y = a(x — m)>u 'y = a(x — m)? +n.
[TocTpoenue rpagukoB GyHKIIHMI C TOMOIIBIO TPEOOPa30BAHUA.

Jpo6Ho-nuuelinasa Gpynkuus. McenenoBanue QyHKIMMA.

@OyHKIMs y = X" ¢ HATYpaJIbHBIM MOKa3aTeNeM 1 1 e€ Tpaduk.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUu

[lonaTtre 4MCIOBOM mMoOcCienOBaTeIbHOCTH. KoOHeuHble U OEeCKOHEYHBIC
ocaeAoBaTeNbHOCTH.  OrpaHuyeHHas  MOCJIENOBATENBHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mociieoBarelbHOCTh.  CrmocoObl  3a1aHus
MOCJIEI0BATEIBHOCTU: OMUCATENbHbIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYIBI A1-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckass W reomerpuueckas mnporpeccur. CBoilcTBa UJIEHOB
apupMEeTUUYECKOM U TeoMeTpuueckod mporpeccuif. DopMmyibl 7-r0  4jieHa
apu(pMETUIECKON W reoMeTpuueckor mporpeccuil. opMyasl CyMMBbI MEPBBIX 71
YICHOB apu(PMETHIECKON U TEOMETPUUYECKON Mporpeccuil. 3aauyu Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHPOBaHHUU
OEeCKOHEYHO yObIBAIOIIEH FT€OMETPUUECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U peaIn3alldu €ro
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEHM JKU3HU MJis YCHEIIHOM NpodeccrHoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KyJbTypOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), CQOPMUPOBAHHOCTHIO HaBbIKA pedIEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y JPYyTUX JIOJIEH, MpUOOpeTarb B COBMECTHOU JEATECIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 00BEKTaX M SABJICHUSIX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN W KOMIICTCHTHOCTEH, IIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbLHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATh U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy TMOHATHSAMH, (DOpMyIUpOBaATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIpUHUMATh,  (GOPMYyIUpPOBaTbH U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENIbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HanboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIBHO
BEIICIICHHBIX KPUTEPUCB).

Bba3oBble uccienoBareabckue AelCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOAUTHL IO CAMOCTOSITENIHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpoBeAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBATh
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MIPENTOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh W HM30BITOYHOCTH HWHGOpPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WILIIOCTPUPOBATH
pelaemMspie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WK
c(OpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUSA



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUHU C YCIOBUAMHU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYk IaeMOU TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAThl PEHICHUS 3a/lauu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUHM Y4YEeOHBIX MaTEeMaTUYeCKUX 3aJady, MPUHUMATh IIeJIb
COBMECTHOH JEsTeNbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0O COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, JTOrOBapUBaThCs, OOCYKIaTh MPOIECC U PE3yNbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHATH CBOIO YaCTh PabOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJE€HAMH KOMaH/bI, OIICHUBATh Ka4YeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJa B OO pe3ysbTatr Mo KpUTEPUsIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI NIl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IpyNIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, alTOPUTM pelIeHUs 3afadyd (WId ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yabTaTa
peleHus: MaTeMaTHYeCKOH 3a1aui, CAMOMOTHBAILIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yjbTaTa NEATEIBHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTHKEHUS LEIH, HAXOIUTh
OLIKOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYECKHMX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4yenus B 8 ki1acce 00ydaromuics MOTYYUT CIEAYIONTNE TPEIMETHBIC
PE3yNbTATHI:

Yucaa v BIYMCICHUA

HppanuoHaibHbIE YUCIA.

[loHuMaTh W UCHONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOJHO OTEepUpPOBATh MOHSATUSIMU: KBaJIPATHBIA KOPEHb, apU(PMETUUECCKUN
KBaJpaTHBIN KOPEHb, UPPALIMOHAIBHOE YKCIIO, HAXOAUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCIIOJIb3YsI IPU HEOOXOUMOCTH KAJIbKYJISITOP, BBITIOJIHATH TPeoOpa3zoBaHus
BBIpAKEHUMN, COAEPKAIINX KBaJIpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Wcnonb30BaTh HayajdbHbIE MPEJACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCEeJN JUIsl CPABHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh IEHCTBUTEIbHbBIE
Yyyciia TOYKaMU Ha KOOPAUHATHOM ITPSMOM.

Hcnonb30BaTh 3amucu OOJIBIIUX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npobelt m creneneld yucia 10, 3anuchbIBaTh M OKPYIJIATh YMCIOBBIE 3HAYEHUS
peabHbIX BEJTUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1emMMOCTb.

CB0OOIHO OTIepUPOBATH MOHSATHUEM OCTATKA IO MOTYJII0, TPUMEHSITH CBOMCTBA
CpPaBHEHHI MO MOJYIIO, HAXOAUTh OCTATKH CYMMBI M TIPOU3BEICHUS 10 JAaHHOMY
MOAYJIIO.

AsredOpanvyecKue BbIPAKEHUA

JpoGHO-paImoHaIbHBIC BEIPAKECHUS.

Haxonuth mOmMyCTUMBbIE 3HAUCHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATBHBIX
BBIpaKEHUSX.

[IpuMEHSATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BrImoHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeto,
CII0O’)KEHHE, YMHOKEHHE, JeJIeHUE anreOpanieckux Apooeit.

BEITIONTHSTE TOXKAECTBEHHBIE MPE0OPa30BAHUS PAIIMOHATBLHBIX BEIPAKCHUM.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pElISHUs! Pa3IMYHBIX 3a71a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.



[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IO0Ka3aTelIeM, BBIITOIHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENIEHH C LEIbIM TTOKa3aTEeJIEM.

WppanuroHaabHble BBIPAKEHUS.

HaxoauTte 10omycTHMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPIKAINX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BhINoONHATE NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHUS U HEPABEHCTBA

Pemate xBaspaTHbIe ypaBHEHUS.

Pemarb 1poOHO-palioHaNbHbIE YPaBHEHMS.

PemaTe nuHElHbIE ypaBHEHUS C MapaMeTpaMH, HECJOKHBIE CHUCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMH.

[IpoBOIUTE HcCIeAOBaHUS YPABHEHHU U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IpPUMEHEHUEM IrpaUuecKux MpeIcTaBIeHUH (YCTaHABINBATh, UMEET JIM ypPaBHEHUE
WIM CHCTEMa YPaBHEHUN PEIICHMS], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJauM K €€ anreOpandeckoit
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPHPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHM S, OLIECHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uIeCcKyIo
WJUTFOCTPALAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMSI), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crpoutsb rpaduku pyHKIUH , ONMUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIUHU IO €€

rpaduxy.

K konIry oOydenus B 9 kj1acce oOy4aromuiics MOJTyYUT CASAYIONTUE MPEeIMETHbBIC

pe3yJIbTATHI:

Yuciaa v BBIYUCIEHUSA

CB00OOIHO oOIEpUPOBATh TOHATHSIMHU: KOPEHb N-M CTENCHHU, CTENCHb C
pallMOHANIBHBIM  TIOKA3aTeJEM, HAaXOJIUTh KOpPEHb n-W CTENEHH, CTENEeHb C
pallMOHAJIBHBIM TIOKa3aTeJIeM, HCMOJIb3ys MpU HEOOXOAUMOCTH KaJbKYJISATOD,
MIPUMEHATH CBOWCTBA KOPHS 11-U CTENEHH, CTENICHU C PAlMOHAIBHBIM [TOKA3aTEIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA JAEHMCTBUTEIIBHBIX YUCEI MPU PELICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUN U JOKA3aTEIbCTB.

CpaBHUBaTh U  yIOPSAJOYMBATH JICMCTBUTEIbHBIC UKCIA, OKPYIJISATH
JICUCTBUTEIBHBIC YKCIIA, BBIMOJHATh MTPUKUIKY PE3YJbTaTa BBIYMCICHUM, OLEHKY
YUCIIOBBIX BBIPAKEHUM.



AsiredOpanyecKue BbIPpaKeHUs

CB0OOIHO ONEepUpOBaTh MOHATHEM KBAJPATHOIO TPEXWICHA, HAXOIUTh KOPHH
KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHENHbBIC U KBapaTHBIC YPABHEHHUSI, YPABHEHHUSI, CBOJISAIIUECS K HUM,
JTpOOHO-palMOHATIBLHBIEC YPAaBHEHUS.

Pemiats HECHOKHBIE KBAIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewmiate nuHEVHbIE HEPAaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, HCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCJIOBOW MPSIMOM,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS INEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiats HECIOKHBIE CUCTEMbI HEIMHEHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpau4ecKkoro MeTo/1a Mpu pelIeHUU YpaBHEHUM 3-1 U 4-ii cTeneHen.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOLME KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMEP, B LENbIX YHCTAX.

[IpoBoauTh KCCENOBAaHNS YPAaBHEHUW U CUCTEM YPAaBHEHHH, B TOM YUCIIE C
npuMeHeHueM rpadudecKux MnpeAcTaBieHui (yCTaHaBIMBaTh, UMEET JI YpaBHEHUE
WIM CHCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUMN, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U MX CHCTEMBI ISl COCTABIICHUS
MAaTEMATUYECKOW MOJEIN PpEAIbHOM CHUTyallMd WM TMPUKIAJHOW 3a]1a4H,
WHTEPHPETUPOBATH NOJYUCHHbIE PE3YJIbTATHI B 33JJTAHHOM KOHTEKCTE.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCH U

CBoOOIHO oOmnepupoBaTh MNOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpauk
byHKIIMKA, TpsMas TPOMOPIIMOHATBLHOCTh, JIMHEWHAs (QyHKIUS, oOpaTHas
MPOTOPIIMOHAILHOCT, Mapadosia, TUnepooIIa, KyCOUHO-3a/1aHHast (PYHKITHS.

HccnenoBarh QpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeIeHUsl, MHOXKECTBO 3HAUYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOIOCTOSIHCTBA, TMPOMEXYTKA BO3pacTaHWsi M YObIBaHHSA, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

PacrioznaBaTh kBaapaTnyHyr0 (QYHKIHIO 110 (GOopMysie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOMN KU3HU, GUBUKHU, TEOMETPHH.



Omnpenensts nojioxkeHue rpaduka KBaapaTuyHONU (YHKIIUU B 3aBUCUMOCTH OT
e€ K03 (HUIIUCHTOB.

Ctpouts rpaduKk KBagpaTUYHOW  (YHKIIMH, ONHCHIBAaTH  CBOMCTBA
KBaJpaTUIHON QyHKIIMH 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMHM JUIsl PEIICHHUS 3a]1a4.

Ha npumepe kBanpatuuHoil GyHKUIMU CTPOUTH rpaduk Ppynkuuu y =af(kx +
b) + ¢ ¢ moMotIbio IpeoOpa3zoBanuii rpaduka GyHKIMHA y=F{X).

NnmocTpupoBaTh ¢ TOMOUIBIO rpaduKka peaabHy0 3aBUCUMOCTb WIIU MPOLIECC
10 UX XapaKTEPUCTUKAM.

ApupmeTrndeckasi U reoMeTpruuecKas Mporpeccun

CB0OOIHO ONEPUPOBATH MOHATUAMHU: NOCIEIOBATENBHOCTD, apu(hMeTHUECKAs
Y T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh IOCJIEJOBATEIBHOCTH pPa3HbIMH CIIOCOOAMHU: OMHUCATEIbHBIM,
TaOJINYHBIM, C TIOMOIIBIO (POPMYIIBI 7-T'O WIEHA, PEKYPPEHTHBIM.

BBIMIONHATS  BBIYMCIEHHS C  HCIOJIB30BaHHEM (OpPMYJ n-ro  4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJICHOB.

N300pakatb 4YieHBbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIIOBBIMM IOCIEA0BATEIbHOCTSIMU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM JKU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(PPOBBIX
TEXHOJIOTHUH).

Pacno3HaBaTh ¥ NOpPUBOJUTH NPUMEPbl KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEW,  OTPAHWYEHHBIX  IOCJIEI0BATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCIIEIOBATCILHOCTEH.

HMeTh npeAcTaBieHHe O CXOMMOCTH MOCIEA0BaTEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOTrPECCUH.

[TpuMeHsTh MeTOI MaTeMaTHYECKON UHIYKIIMHU MPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne /i Konrpoubusie IIpakTuueckue
NMPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypchl
padoThI padoThI

YPABHEHUMS 1 HEPABEHCTBA.

1 20 1 https://m.edsoo.ru/4WSIHI7PS
Hepagencrtpa
YUCJIA U BBIYMCJIEHU L.

2 . 17 1 https://m.edsoo.ru/ XTEADRRRE
KBanpaTHbIii KOpEHb
YPABHEHIS 1 HEPABEHCTBA.

3 17 1 https://m.edsoo.ru/6TMCFIFK3
KBagparssle ypaBHeHUS
AJITEBPAMYECKUE

4 BBIPAXKEHU . [pobHo- 17 1 https://m.edsoo.ru/DDA9WADPH
palroHALHBIC BHIPAYKCHHSI
YPABHEHI 1 HEPABEHCTBA.

5 19 1 https://m.edsoo.ru/IDAZR6HSB
JIpoOHO-palmoHanbHble ypaBHEHUS

6 OVYHKIINN 15 1 https://m.edsoo.ru/Y2BH27NDX

7 AJITELPAMAECKUE 14 https://m.ed /CVLO7U2AG

s://m.edsoo.ru

BBIPAXKEHUSL. Crenennu b
YUCJIA U BBIUUCJIEHU L.

8 7 1 https://m.edsoo.ru/FO6HXRC37
HemumocTb
[ToBTOpenue, 06061IeHNE,

9 . 10 1 https://m.edsoo.ru/DESA8SVMV
CHCTEMATHU3AINS 3HAHWI

OBLIEE KOJIMYECTBO YACOB I10 136 g 0

[TPOTPAMME




9 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
Konrpoabubie IIpakTuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 OVYHKINN 25 1 https://m.edsoo.ru/SGCSREOXE
YPABHEHUWA 1 HEPABEHCTBA.
2 15 1 https://m.eds00.ru/DSDQCSO0AG
KBagparssle HepaBeHCTBA
YPABHEHUA 1 HEPABEHCTBA.
3 25 1 https://m.eds0o0.ru/UOSGOUHYN
YpaBHEHHUsI, HEPABEHCTBA M KX CHCTEMBbI
UNCJIOBBIE
4 ITOCJIEJOBATEJIBHOCTU 1 25 1 https://m.edsoo.ru/ZXNANNEBU
I[MTPOI'PECCHUU
AJITEBPAMYECKUWE BBIPAXXEHNW .
5 12 1 https://m.edsoo.ru/U2DVRUMMS
CreneHsb ¢ palMoOHaJIbHBIM ITOKa3aTeIeM
IT
6 oBTOperiie, obobuuerie, 34 1 https:/m.eds00.ru/798HOG66D
CUCTEMaTH3aIUs 3HAHUH
OBHIEE KOJIMYECTBO YACOB IT1O 136 6 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4decTBo 4acoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi =~ oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI

1 UucnoBbie HEpaBEeHCTBA 1 https://m.eds00.ru/OZWVDGBGC
CBOICTBA YUCIIOBBIX

2 1 https://m.edsoo.ru/33WZFINUY
HEPaBEHCTB
CBoiicTBa YHUCJIOBBIX

3 1 https://m.edsoo.ru/GVIC6Q2E9
HEPaBEHCTB

4 Jloka3arenbCTBO HEPABEHCTB 1 https://m.edsoo.ru/3EDMOKF7X
HepageHcTBO ¢ nepemMeHHOM.

5 Crtporue u HecTporue 1 https://m.edsoo.ru/LSW5VIJHBO
HEpaBEHCTBA
HepaBeHcTBO ¢ mepeMeHHOi.

6 Crtporue u HecTporue 1 https://m.edsoo.ru/KCQXX3EIO
HEpPaBEHCTBA
CnoxxeHue 1 yMHOXKEHUE
YHUCJIOBBIX HEPABEHCTB.

7 1 https://m.edsoo.ru/OWXJHGMHV
O1eHnBaHNe 3HAYEHUS
BBIPKCHHUS
CnoxxeHre 1 yMHOKEHHE
YHUCJIOBBIX HEPABEHCTB.

8 1 https://m.edsoo.ru/2ROJIM 114
O1eHnnBaHe 3HAYEHUS
BBIPAXKCHUS
[TonsiTHe 0 pemenun

9 1 https://m.edsoo.ru/AOSWMVQHP

HCpPaBCHCTBA C OJIHOM




10

11

nepeMeHHoN. MHOKeCTBO
peLICHUI HEPABEHCTBA

[TonsiTue o pemenuu
HEPaBEHCTBA C OJTHOM
nepeMeHHol. MHOKeCTBO
pelieHni HepaBeHCTBA

PaBHOCHIIbHBIE HEpABEHCTBA.
HepaBenctBo-cnencraue

https://m.edsoo.ru/TCZZZT3AC

https://m.edsoo.ru/75DN2F510

12

13

14

YucnoBble IPOMEKYTKH

JInHeliHOe HEPaBEHCTBO C
OJIHOM MEpEeMEHHOU U
MHOECTBO €T0 PEIICHHMA

Pemenue JuHENHBIX

HEPaBEHCTB C OAHOU
IIEpEMEHHOM

https://m.edsoo.ru/SBPROIZNP

https://m.edsoo.ru/S904 YFRI3

https://m.edsoo.ru/K2FILKHRR

15

Pemenne nuHeHBIX
HEPABEHCTB C OJJHOM
MepPEMEHHOMN

https://m.edsoo.ru/ZBX0V6018

16

17

18

Pemenue quHeHHBIX
HEPABEHCTB C OJJHOM
MePEMEHHOMN

CucremMpl TMHENHBIX
HEPaBEHCTB C OAHOU
MIEPEMEHHOMN
CucremMpl TMHENHBIX
HEPaBEHCTB C OAHOU
IIEpEMEHHOMN

https://m.edsoo.ru/LC79B2P24

https://m.edsoo.ru/DK9VNIROG

https://m.edsoo.ru/FGXKB948U




Perrenuie TEKCTOBBIX 3a7a4 C
HOMOIIBLIO JIMHEUHBIX

19 . https://m.edsoo.ru/9ISPOW2SV
HEPaBEHCTB C OJAHOM
MEPEMEHHOM
KontposbHas paboTa mo teme

20 " " https://m.edsoo.ru/3VAUC23NH

HepaBencrtpa

21 KBagparusie kopHU https://m.edsoo.ru/LHOBF1EX6
Apudmernaeckuit

22 KBaJIpaTHbI KOPEHb U €T0 https://m.edsoo.ru/P2QYBYSSR
CBOICTBaA
Apudmernueckuit

23 KBaJIpaTHbI KOPEHb U €T0 https://m.edsoo.ru/WOIUYB68Q
CBOICTBA
[TonsTHE HPPALTMOHATIEHOTO

24 yucna. JleicTeus ¢ https://m.edsoo.rt/TQWWRB2RF
UppalMOHATEHBIMU YHCIIAMU
CBolicTBa NeHCTBUM C

25 https://m.edsoo.ru/FSG6BP2I7
HPPAIMOHATIEHBIMU YU CJIAMH
CBolicTBa ACHCTBUM C

26 g https://m.eds0o.ru/SESDTWDTE
HPPAIMOHATIEHBIMU YU CJIAMH
CBolicTBa ACHCTBUM C

27 s https://m.edsoo.ru/IEE8X47Y0
UppalMOHATEHBIMU YUCIIAMU
CpaBHeHHE UppalOHAILHBIX

28 p ppant https://m.edsoo.ru/M691Y33X6
qucen
CpaBHeHHE UppaIliOHATbHBIX

29 P ppatt https://m.eds0o.ru/GOBCM7TV6
qucen
MHO0XeCTBO JeHCTBUTEIBHBIX

30 8 https://m.edsoo.ru/IIDRONRLJ

YUCCII. Hpe,[[CTaBJ'ICHI/ISI 0




31

32

33

34

35

36

paciiupC€HUAX YU CIOBBIX
MHOXKECTB

JlomycTuMble 3HAaUEHUS
MEPEMEHHBIX B BHIPAKEHUSX,
coJIeprKaIInx
apudmeTnyeckre KBaJapaTHbIe
KOpHHU

JlomycTuMble 3HAYEHUS
MIEPEMEHHBIX B BHIPAKEHUSX,
COJZIEp KaIINX
apudmeTnyeckre KBaapaTHbIe
KOpHHU

ToxnecTBeHHbIE
peoOpa30BaHUs BHIPAKEHUH,
COJIEpIKAIINX
apupMeTHyeCcKre KBaJIpaTHbIE
KOpHHU

ToxnecTBeHHbIE
peoOpa3oBaHus BBIPAKEHUH,
COJIepIKaIINX
apupMeTHyeCcKre KBaJIpaTHbIE
KOpHHU

ToxnecTBeHHbIE
npeoOpa3oBaHus BBIPAKEHUIH,
COJIEpIKaIINX
apupMeTHYeCcKre KBaJIpaTHbIE
KOpHHU

ToxnecTBeHHbIE
npeoOpa3oBaHus BBIPAKEHUIH,

https://m.edsoo.ru/87J8QFTMX

https://m.edsoo.ru/95UB7TWI9KB

https://m.edsoo.ru/SVYUW257C

https://m.edsoo.ru/JZHKXN6ND

https://m.edsoo.ru/UZOMHTA2S

https://m.edsoo.ru/YJSPQPBTG




37

CoJIeprKaIInX
apudmeTnuecKkre KBaIpaTHbIE
KOpHH

KouTponbhas padbora no teme
"KBanpartHblii KOpeHb"

https://m.edsoo.ru/6TANTHQ4]

38

39

40

41

KBagparHoe ypaBHeHUE
®dopmyiia KOpHE
KBaJPaTHOI'O YPABHEHUS.
KonnuecTBo 1eHCTBUTENBHBIX
KOpHEHN KBaJpaTHOIO
YpaBHEHUS

dopmyna KOpHeH
KBaJPaTHOI'O YPABHEHUS.
KonnuecTBo 1eHCTBUTENBHBIX
KOpHEH KBaJpaTHOIO
YpaBHEHUS

dopMyna KOpHEH
KBaJPaTHOI'O YPABHEHUS.
KonnuecTBo 1elCTBUTENBHBIX
KOpHEHN KBaJpaTHOIO
YpaBHEHUS

https://m.edsoo.ru/A41NMF71W

https://m.edsoo.ru/SJIGYLDD70

https://m.edsoo.ru/IVH9INHOV

https://m.edsoo.ru/PJZNOYNOS

42

®opMyita KOpHEU
KBaJPAaTHOT'O YPABHEHUSI.
KonnyecTBo 1eHCTBUTENBHBIX
KOpHEHN KBaJpaTHOIO
YpaBHEHUS

https://m.edsoo.ru/1F15GM6TO

43
44

Teopema Buera

Teopema Buera

https://m.edsoo.ru/ WNSGHADO6
https://m.edsoo.ru/TS2GFBQVB




45

46

47

YpaBHEHMS, CBOAUMBIE K
JIMHEWHBIM YPAaBHEHUAM WM K
KBaJPAaTHBIM YPaBHEHUSIM

ypaBHeHI/Iﬂ, CBOIHMBIC K
JIMHEHHBIM YpaBHCHHAM HJIU K
KBaJApaTHBIM YpaBHCHHAM

KBanparHoe ypaBHEHHE C
rnapamMeTpom

https://m.edsoo.ru/B7ZINTIT4

https://m.edsoo.ru/X8AR3P8V 1

https://m.edsoo.ru/GB9A97TWUM

48

49

50

Pemenne kBagpaTHbIX
YPaBHEHUH € ITapaMeTpaMu
Pemenue kBaapaTHbIX
YPaBHEHUH C apaMeTpaMu
Pemenne kBagpaTHbIX

ypaBHEHUH, COZepKAIIUX 3HAK
MOAYJIst

https://m.edsoo.ru/HO1EJ7SHM

https://m.edsoo.ru/0C82H4CG9

https://m.edsoo.ru/BREIWUQIN

51

Pemenne kBagpaTHbIX
YpPaBHEHUH, COAEPKAIINX 3HAK
MOZYJIS

https://m.edsoo.ru/4XYQE12CU

52

53

54

YpaBHEHUE KaK
MaTemMaThuyeckas MoJIeb
peanbHON CUTyalluH

Pemenue TekCTOBBIX 3a/1a4 C
IMOMOIIBIO KBaJPaTHBIX
YpaBHEHUI

KonrtponsHas pabora no teme
"KBanpaTHsle ypaBHEeHuUs"

https://m.edsoo.ru/8S3ALECI9G

https://m.edsoo.ru/TKGDZD510

https://m.edsoo.ru/4PTVPITQT

55

PaIII/IOHaJ'II)HI)Ie BBIPpAXCHUSA

https://m.edsoo.ru/PZE6RFM 1S




56

57

58

ToxnecTBEeHHBIE
peoOpa3oBaHUs
paIMOHATBHBIX BRIPAKCHUN

ToxnecTBEeHHBIE
npeoOpa3oBaHUs
palOHaIbHBIX BRIPAXKEHUN

ToxxnecTBeHHBIE

npeoOpa3oBaHUs
palMOHAILHBIX BBIPAKCHUI

https://m.edsoo.ru/OCJPJOYHD

https://m.edsoo.ru/5JCX3ZJT6

https://m.edsoo.ru/6HISIJTHBQ

59

ToxnecTBeHHBIC
peoOpa3oBaHUs
palMOHATBHBIX BHIPAKECHUM

https://m.edsoo.ru/CTWEYTPQO

60

61

62

63

Anrebpanyeckas 1po0Ob.
JlonycTuMble 3HaUeHUS
MIEPEMEHHBIX B JPOOHO-
palMOHATIbHBIX BBIPAXKEHUAX

Anrebpanyeckast JpoOb.
JonycTuMeble 3HaUeHUS
MIEPEMEHHBIX B JPOOHO-
paMOHAIBHBIX BBIPAKECHUSIX

Anrebpanyeckast JpoOb.
JlomycTumble 3HaYCHUS
MEPEMEHHBIX B JPOOHO-
PalMOHABHBIX BBIPAKECHUSIX

OCHOBHOE CBOMCTBO
anreOpandeckoi 1podu

https://m.edsoo.ru/WCSRKOMA 1

https://m.edsoo.ru/ZOMLIN3BB

https://m.edsoo.ru/JE2DR44SS

https://m.edsoo.ru/ZZBLK8QS8F

64

OcHOBHOE CBOMCTBO
anredpanveckoi qpoou

https://m.edsoo.ru/B307RTUUN




65

66

CroXeHre ¥ BRIYUTAaHHE
anreOpandecKux Apooeit
CroXeHUe ¥ BRIYUTAHHE
anredpandecKux apooei

https://m.edsoo.ru/DJLCCSLHX

https://m.edsoo.ru/DSH7SANVF

67

68

69

YMHOXKEHUE U JICIICHUE
anreOpandecKux Apooeit

VYMHOXXEHHUE U eJIeHuE
anreOpandecKux Apooeit

YMHOKEHUE U JIeJICHHE
anre0panvecKux apooei

https://m.edsoo.ru/GK2N96BNS5

https://m.edsoo.ru/OBDK9026G

https://m.edsoo.ru/Q5J2AFZ56

70

71

72

BosBenenue anredpandeckoit
TpoOu B CTEIEHb

KonTponbnas pabota no teme
" IlpoGHO-palioHaIbHBIC
BbIpakeHus"

JIpoOHO-palmoHanbHbIe
ypaBHEHHUSI

https://m.edsoo.ru/SOECO02WS

https://m.edsoo.ru/BOWQBB790

https://m.edsoo.ru/S2JOXVPSG

73

Pemenue npoGHo-
palMOHAIBHBIX YPAaBHEHU,
CBOJAIIUXCS K JIMHEHHBIM
YPaBHEHUSAM

https://m.edsoo.ru/JYBFNNACG

74

Pemenue npoGHo-
palMOHAIBHBIX YPaBHEHUH,
CBOJAIINXCS K TUHEHHBIM
ypaBHEHUSIM

https://m.edsoo.ru/SNXRSWSNX

75

Pemenue npoGHo-
palOHAIBHBIX YPAaBHEHU,

https://m.edsoo.ru/SYED2XKOW




76

77

CBOISIINXCS K JIMHEHHBIM
YPaBHEHUSAM

Pemenue npoGHo-
paIMOHAIbHBIX YPABHCHHIH,
CBOJISIIUXCS K KBaJPATHBIM
YPaBHEHUSM

Pemenwne npo6HO-
palMOHAIBHBIX YPaBHEHHIHA,
CBOSIIMXCS K KBaJPATHBIM
ypaBHEHUSIM

https://m.edsoo.ru/BKAW4UC20

https://m.edsoo.ru/AAHSED4RB

78

Pemenue npoGHo-
paLMOHAIBHBIX YPAaBHEHU,
CBOJAIIUXCS K KBaJPAaTHBIM
YPaBHEHUAM

https://m.edsoo.ru/EYJOJBCRZ

79

Pemenue npoGHo-
palMOHAIBHBIX YPAaBHEHUI
METOJIOM 3aMEHbI IEPEMEHHOMN

https://m.edsoo.ru/NUM440HKZ

80

81

82

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHUI
METOJIOM 3aMEHbI IEPEMEHHOMN

Pemenne npo6HO-
palroHaAIBLHBIX YPaBHCHHN
METOJIOM 3aMEHbI TIEPEMEHHOMN
Pemenne npo6HO-
palroHaIBHBIX YPaBHCHHIM
METOJIOM 3aMEHBI IEPEMEHHOI

https://m.edsoo.ru/INV6MPXTK

https://m.edsoo.ru/SKYFWW3NG

https://m.edsoo.ru/3AMCIGKT6W




83

84

85

Pemenne TekCTOBBIX 3a7a4 ¢
MTOMOIIIBIO JPOOHO-
paLMOHAIBHBIX YPABHEHUN

Penrenne TekCTOBBIX 3a/a4 C
MTOMOIIIbIO APOOHO-
paIMOHAIbHBIX YPABHCHHM

Pemienue TEKCTOBBIX 3a/1a4 C

MTOMOIIIbIO APOOHO-
palroHAIBHBIX YPaBHCHHI

https://m.edsoo.ru/MU4WDKS5CO

https://m.edsoo.ru/POKEOYHOU

https://m.edsoo.ru/DISORBJYI

86

Pemenne TekcTOBBIX 3a1a4 ¢
MTOMOIIIBIO APOOHO-
palOHAIBHBIX YPABHEHUI

https://m.edsoo0.ru/70Q0TWYABO

87

88

89

Pemrenne TeKCTOBBIX 3a4a4 C
MIOMOIIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHUHN
Pemienne TekCcTOBBIX 33124 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUIN
I'padmueckas nHTEpIIpeTaLIns
YpaBHEHUH C ABYMsI
MepEMEHHBIMU

https://m.edsoo.ru/CMKBHAHZK

https://m.edsoo.ru/XM28KSID4

https://m.edsoo.ru/M3X70Q1LT2

90

KonTponbhas pabota no teme
" IpoGHO-palioHaIbHBIC
ypaBHeHus"

https://m.edso00.ru/9G5S7X5ND

91

O6macth onpeaeeHus u
MHO’KECTBO 3HAUYCHUN

byHKIIIT

https://m.edsoo.ru/6R4A2ZYNP




92

93

OO6acTp onpeaesieHusl |
MHOKECTBO 3HA4YECHUN

byHKIIUU

Crnioco0bl 3a1anust GyHKITUN

https://m.edso0o.ru/OZ9C2759T

https://m.edsoo.ru/LGPBGM2UA

94

95

96

97

98

99

I'padux pyHKIMU

UreHue CBOMCTB (YHKIIMH 11O

e€ rpaduky. [Ipumepsr
rpaduKoB QYHKITHH,
OTPaKAIOIINX peabHbIC
MIPOIIECCHI

@DyHKIUY, ONHUCHIBAIOLINE
MpsIMYIO0 U 00paTHYIO
MPONOPIIMOHATILHBIE
3aBHCUMOCTH, UX IpauKu
OyHKIUY, ONHUCHIBAIOLINE
IpSMYyI0 1 00paTHYIO
MPONOPILMOHATIEHBIE
3aBUCHUMOCTH, UX TpaduKu
OyHKIUY, ONHUCHIBAIOLINE
IpSIMYyI0 1 00paTHYIO
MPONOPILMOHATIEHBIE
3aBHCUMOCTH, UX I'pauKu
OyHkuA y = X2 u eé
CBOMCTBa

https://m.edsoo.ru/AKF31D7PQ

https://m.edsoo.ru/VHYQ8UK4T

https://m.edsoo.ru/7BORJXDI9G

https://m.edsoo.ru/U3OXDSZ1A

https://m.edsoo.ru/XI3XOSTDN

https://m.edsoo.ru/NC2E5 INXX

100

101

OyHKIUA y = X2 1 €€
CBOMCTBa
OyHKuMs y = X3 1 €€
CBOMCTBA

https://m.edsoo.ru/XY7E4AGYM

https://m.edsoo.ru/NEINOIUZ0




OyHKIMS Y =K/X U €€

102 . https://m.edsoo.ru/073JPMSUQ
CBOMCTBa
DOyHKIU Yy =K/X U €€

103 YHROHA Y hitps://m.eds0o.ru/2Z5D65AT4
CBOICTBa

104 @yHKIUA Y =VX U €€ CBOWCTBA https://m.edsoo.ru/IOJNAN4PX
KonTtponsHas paboTta 1o Teme

105 " P " P https://m.edsoo.ru/JAFL868YY

OyHKIUU

CrelmeHs C 1elIbIM

106 1 https://m.edsoo.ru/2HCKT2BPK
mokKasaTrejieM
CBoiicTBa CTENEHH C 1€

107 BOMETBA CTCHCHH € HETIbIM https://m.eds0o.ru/616P6HO64
IOKa3aTejIEM
CBOMCTBA CTEIIEHH C IIETBIM

108 https://m.edsoo.ru/QGH2LY 1FR
okKasaTrelieM
CBOICTBA CTEIIEHU C LIEJIBIM

109 https://m.edsoo.ru/SWSTEXWWO
oKa3aTelleM
[IpeoOpazoBanue BhIpaXKEHUH,

110 COZIEPIKAILMNX CTETIEHU C https://m.edsoo.ru/CS8YAVIVM
LEJIBIM [I0KAa3aTeIEM
[Ipeobpa3oBaHue BbIpaxeHHH,

111 COZEPIKALLNX CTETIEHU C https://m.edsoo.ru/QOADXFHXS5
LETIBIM [I0KAa3aTeIEM
[Ipeobpa3oBaHue BhIpaKEHUH,

112 COZIEPIKAILLMX CTETIEHU C https://m.edsoo.ru/H7RAS6IFL
LEJIBIM IOKa3aTelIeEM

113 CranmapTHBIN BU YncIa https://m.edsoo.ru/Y1IN1E9GIJ

114 CranpapTHbIi BUA Yyncaa https://m.edsoo.ru/D3COZS39W




115

116

117

JleiicTBUS ¢ YnCIaMu,
3alMCaHHBIMU B CTAaHAAPTHOM
BUJIC

JleiicTBUS ¢ YnCIaMU,
3alMCaHHBIMH B CTAaHAAPTHOM
BHJIC

Pa3meps1 00beKTOB
OKpY>KaroIlero Mupa,
JUTUTEIIBHOCTD ITPOIIECCOB B
OKpY’KaroIlleM Mupe

https://m.edsoo.ru/SPALEXE32

https://m.edsoo.ru/0J7P94QF8

https://m.edsoo.ru/YODLAPOXU

118

Pa3meps1 06beKTOB
OKpY’KaloIllero Mupa,
JUITUTEIHHOCTH MPOIIECCOB B
OKpY>KaroIlleM MUupe

https://m.edso00.ru/R670ZXX60

119

Pa3mepsl 00beKTOB
OKpY’KaoIlero Mupa,
JUINTENIBHOCTD IIPOLIECCOB B
OKPY>KaOIlIEM MUpE

https://m.edso0o.ru/0Q6B044E6

120

121

Jenenue ¢ ocraTkoM

CpaBHeHI/IH LOCIIBIX YHUCECI 110
MOAYJIFO HATYPAJIIbHOTO YHCJIa

https://m.edsoo.ru/NC2GSKM92

https://m.edso0o.ru/9X2YSWUQS

122

CpaBHeHI/ISI T EJIBIX YUCEII 110
MOAYJIIO HATYPAJIIbHOT'O YHCJia

https://m.edsoo.ru/ASEQTCLOP

123

124

CaoiicTBa CpaBHEHUH 1O
MOJYJIIO
CBolicTBa CpaBHEHHUH 110
MOJYJIIO

https://m.edsoo.ru/2MUOP4HYK

https://m.edsoo.ru/JUOITNGTB




125

126

127

OcTaTtku CyMMBI U
MIPOU3BEICHUS 110 JAHHOMY
MOJYJIIO

KonTponbhas pabota no
TemaM "Crenenn",
"lenmumocts"/ Beepoccuiickast
npoBepouHas paboTa
HroroBas KoHTpoONIbHAS

pabora / Becepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/RQGO8Y4E7

https://m.edsoo.ru/JVZKFMS8C

https://m.edsoo.ru/ME1CAJJE]

128

129

130

[ToBTOpenue u o0oOIIEHHE.
Pemenne nuHenHbIx
HEPaBEHCTB C OHOM
NepEeMEHHON U CHCTEM
JMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

[ToBTOpeHue u 060061IEeHNE.
Pemrenne nuHeNHbIX
HEPABEHCTB C OJTHON
IIEPEMEHHON U CUCTEM
JIMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

[ToBTOpenue u o6oO0IIEHNE.
ToxaecTBeHHBIC
npeoOpa3oBaHus BEIPAKEHHH,
COZIepIKaIiX
apupMeTHIECKHUE KBAIPATHBIC
KOpHH

https://m.edsoo.ru/B8SQKCEG7

https://m.edsoo.ru/QRM85GZ19

https://m.edsoo.ru/PYKFJFL68




[ToBTOpEeHME M 000OIICHNE.
Pemenne kBagpaTHbIX

131 ypaBHeHul. Pemenne 1
TEKCTOBBIX 33/1a4 C [IOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/WOYNMISXM

[ToBTOpEeHME U 000OIICHNE.
132 Pemenue 3aia4 u3 peanbHOI 1
KU3HU

[ToBTOpEeHME M 0OOOIICHNE.
ToxaecTBEeHHBIC

133 g 1
npeoOpa3oBaHMs

palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue npoGHo-
paIoHaIbHBIX YPaBHEHHIH,

134 CBOISIINXCS K IMHEHHBIM HJIH 1
K KBaIPaTHBIM YPaBHEHUSIM.
Pemrenue TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-

palMOHAIBHBIX YPABHEHUIN

https://m.edsoo.ru/USHZHSPWB

https://m.edsoo.ru/0JJ6 YNKE&P

https://m.edsoo.ru/WVDA6TMM7

[ToBTOpenue u o6oOIIEHHE.
135 Pemnrenne TeKCTOBBIX 3a7a4 1
pa3IUYHBIMHU CTIOCO0aMU

[ToBTOpenue u o0oO0IIEHHE.
136 Pemenue 3ana4 u3 peanbHOI 1
KHU3HU

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 136

https://m.edsoo.ru/Y74J67D8Z

https://m.edsoo.ru/NVFVCOIFK




9 KJIACC

Ne
n/n

Tema ypoka

Oynknusa. CBoicTBa HYHKIIHIA:
HYH QYHKIHH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA (DYHKITUH,
MPOMEXKYTKH BO3pACTaHHS U
yObIBaHus (YHKINH, YETHBIE U
HeuETHBIE (PYHKIIUH,
HanOoIbIIIee M HANMEHBIIIEE
3Ha4YeHUs1 QyHKIUN

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/MYAF63PZ7

Oynkuus. CoiicTBa HyHKIUI:
HYJIU QYHKIUH, TIPOMEKYTKH
3HAKOINOCTOSIHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pACTaHUs U
yObIBaHUS (PYHKIUU, YETHBIE U
HeuETHbIE (PYHKIIUH,
HauOoJblIee U HAUMEHbIIIEee
3Ha4eHUsl QyHKIUU

https://m.edsoo.rt/EMWRPS8QDT

[Toctpoenue rpaduxos
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHUi

https://m.edsoo.ru/Q8VXIHH9A

[Toctpoenue rpadukos
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHUi

KBanparnsiii Tpéxunen. Kopuu
KBaJ[paTHOI'O TPEXUJICHA

https://m.edsoo.ru/3821717GH

https://m.edso00.ru/54Q58ILOQ




Pa3noxxenue kBagpaTHOTO
TpEXUJIEHA HA JIMHEWHBIC
MHOXKHUTEIN

Pa3noxxenue kBapaTHOTO
TpEXuJieHa Ha JIMHEHHbIE
MHOXKHUTEITN

KBagpatuunas pyHKuus u eé
CBOICTBa

https://m.edsoo.ru/CBZ9XUOML

https://m.edsoo.ru/SPA63H4BA

https://m.edsoo.ru/AFZLAFAQOB

10

11

[Tapaboia, KOOpAMHATHI
BEPILIMHBI TapaloIIbl, OCh
CUMMETPUU N1apaboJIb

[Toctpoenue rpaduka
KBaJ[paTUIHON (pyHKIHH

ITocTpoenue rpaduka
KBaJpaTUYHOMN PpyHKIIMH

https://m.edsoo.ru/H64RHOC72

https://m.edsoo.ru/RWWIJOW13M

https://m.eds0o0.ru/NKOMV 16GJ

12

13

14

15

[TocTpoenue rpaduka
KBaIpaTUYHON (PYHKIIMH

[Tonoxxenue rpaduka
KBaJIpaTUYHOMN (PYHKIINH B
3aBUCHUMOCTH OT €€

K03 (HULIUEHTOB

[Tonoxxenue rpaduka
KBaIpaTUYHON (PYHKIINH B
3aBUCHUMOCTH OT €€

K03 (HULIIEHTOB
Hcnonbp3oBaHue CBOMCTB
KBaIpAaTHYHON QYHKIIUH IS
peleHus 3a1a4

https://m.eds00.ru/0QISPNY60

https://m.edsoo.ru/OUGCLIERX

https://m.edsoo.ru/ZNPPR54U8

https://m.edsoo.ru/25LWY37WK




16

17

18

Hcnonns3oBanne CBONMCTB
KBQJIPAaTHYHON QYHKIIHH JJIS
perieHus 3a1a4y
Hcnonrs3oBanne CBOMCTB

KBaJpaTUYHON QYHKIIUM JITS
perieHus 3ana4y

Crenennble QyHKIIMH C

HATypaJIbHBIMU MOKa3aTeNsIMU,
UX rpaduKu ¥ CBOMCTBA

https://m.edsoo.ru/ED4GDSAWF

https://m.edsoo.ru/SJULPOS9P

https://m.edsoo.ru/ABO9EFLOU

19

Crenennble QyHKIIMH C
HATYpaJIbHBIMH MTOKA3aTEISIMH,
uX rpaMKu U CBOMCTBA

https://m.edsoo.ru/V 1CIJS8RS

20

21

22

Crenennble QyHKIIHH C
HATYpaJIbHBIMH MTOKA3aTEISIMH,
UX rpauKu U CBOHCTBA

Crenennble QyHKIIMU C
HaTypaJIbHBIMH [TOKa3aTeIIMH,
UX rpauKu U CBOMCTBA
I'paduku Gpyskmmit: y = Vx , y
=3x,y=|x|

https://m.edsoo.ru/JXGUY30BF

https://m.eds00.ru/J6GI9C6JYG

https://m.edsoo.ru/1VS57LZL6

23

24

25

Ipadukn dyskmit: y =Vx , y =
Wx,y=|x|

I'paduku GpyHKmmit: y = Vx , y
=3x,y=|x|

KonrtponsHas pabora no teme
"OyHKIMH"

https://m.edsoo.ru/FR1PWS2UC

https://m.edsoo.ru/YHFYIPAYW

https://m.edsoo.ru/2T4902FJK

26

[TonsiTHe 0 pemenun
HEpPaBEHCTBA C OJTHOM

https://m.edsoo.ru/C40MSUMON




nepeMeHHol. MHOKeCTBO
peLICHUI HEPABEHCTBA

KBaI[paTHBIe HEPaABCHCTBA C

27 . B https://m.edsoo.ru/TY 1QFUBDF
OJIHOM MEPEMEHHOM
KBagparHsle HEpaBeHCTBA ©

28 o . https://m.edsoo.ru/UU83QVDCD
OJIHOM TIEpEeMEHHOM
Pemenue HepaBeHCTB

29 rpadUuECKUM METOJIOM U https://m.edsoo.ru/OLZLTHIJF
METOJIOM UHTEPBAJIOB
Pemienue HepaBeHCTB

30 rpadUyeCcKUM METOJIOM U https://m.edsoo.rt/ZM6NENMXV
METOJIOM MUHTEPBAJIOB
HepaBeHcTBa, comeprkanimie

3] P APt https://m.eds00.ru/V101VTIWS
3HaK MOAYJIs
HepaBeHcTBa, comeprkaIiie

32 P Alepratit https://m.edsoo.ru/WL2T6RQJ4
3HAK MOIYJIS
Cucrembl HEpaBEHCTB C OAHOM

33 y https://m.edsoo.ru/1FE2J5SF5
MepEMEHHOMN
Cuctembl HEPaBEHCTB C OJHOM

34 . https://m.edsoo.ru/TQ230UXEH
MepEMEHHOMN
Pemrenue TeKCTOBBIX 3a7a4 C

35 IIOMOIIIBIO HEPABEHCTB, CUCTEM https://m.edsoo.ru/CGU17C2ZT
HEPaBEHCTB
Pemrenne TekCTOBBIX 3a7a4 C

36 MOMOIIIbIO HEPABEHCTB, CUCTEM https://m.edsoo.ru/PIN6ZGT8B
HEPaBEHCTB
HepaBeHcTBO ¢ 1ByMS

37 p ABY https://m.edsoo.ru/UWEMOQC144

NEpCMCHHBIMHU. Pemenune




38

HCpaBCHCTBA C IByMs
MEPCMCHHBIMU

I'paduueckuii MeToa pereHus

CHUCTEM HEPABCHCTB C IBYMs
INEPEMEHHBIMU

https://m.edsoo.ru/OIEY 14PKN

39

CucreMbl HEPaBEHCTB € JABYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/FMJAOQWLB

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

https://m.edsoo.ru/IJQK6NDUV

https://m.edsoo.ru/YAXNSO7KE

42

[Ipumepsl IpuMeEHEHUM
METOJI0B pPaBHOCHJIbHBIX
peoOpa3oBaHUIA, 3aMEHBI
NepEMEHHOH, rpauyeckoro
METOJIa TIPU PEIIEHUHN
ypaBHeHu 3-ii u 4-1 creneHen

https://m.edsoo.ru/01ZFZOQKN

43

44

[Ipumeps! npuMeHeHU
METOJI0B pPaBHOCHJIbHBIX
npeoOpa3oBaHUiA, 3aMEHBI
NepeMEHHOH, rpau4eckoro
METOJIa TIPU PEIIEHUHN
ypaBHeHui 3-ii u 4-11 creneHen

[Ipumeps! npuMeHeHH
METOJI0B PaBHOCHJIbHBIX
peoOpa3oBaHUiA, 3aMEHBI
NepeMEHHOH, rpau4eckoro
METO/1a IIPY PELIEHUHN
ypaBHeHUM 3-1 U 4-i1 cTeneneu

https://m.edsoo.ru/P6PA7YUSS

https://m.edsoo.ru/EKQ61829W




45

46

47

Pemenue npoGHo-
paIMOHATBLHBIX YPABHCHUH U
HEPABCHCTB

Pemenue npoGHo-
paIMOHATIBHBIX YPABHCHUH H
HEPABCHCTB

Pemenne npo6HO-
palMOHAIBHBIX YPaBHEHHH U
HEPaBCHCTB

https://m.eds0o0.ru/W90YQS97G

https://m.edsoo.ru/6ITSHYUEM

https://m.edsoo.ru/RIRDXX2SY

48

Pemenue npoGHo-
palrOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPaBEHCTB

https://m.edsoo.ru/PAVTOGEER

49

50

Pemenue cucrem ypaBHeHHi ¢
JBYMsI IEPEMEHHBIMU

Pemrenue cucreM ypaBHEHUN ¢
JBYMS IEPEMEHHBIMU

https://m.edsoo.ru/1QNME3FZN

https://m.eds0o0.ru/NNOCS0QVC

51

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU

https://m.edsoo.ru/V65SKNRZL7

52

53

54

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

https://m.eds00.ru/00T725VXL

https://m.edsoo.ru/40RTDIWQO9

https://m.edsoo.ru/TASW 1517J




55

56

57

58

59

I'paduueckuii MeToa pereHus
CUCTEMBI HEJIMHENHBIX
YPAaBHEHUN C ABYMs
MepeMEHHBIMU

I'paduueckuii MeToa perieHus
CUCTEMBbI HEJIMHEUHBIX
YPAaBHEHUN C ABYMs
[IEpEMEHHBIMU

Cucrema 1ByX HEJIMHEMHBIX
ypaBHEHUH C IBYMs
MepEMEHHBIMHU KaK MOJICITb
peanbHON CUTyalluH

Cucrema 1ByX HEJIMHEMHBIX
ypaBHEHUH C IBYMs
MEPEMEHHBIMU KaK MOJIETb
peanbHOI CUTyaluu

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IBYMs
MEePEeMEHHBIMH KaK MOJIEh
peasbHOI cUTyaluu

https://m.edsoo.ru/UUWKETJ7Q

https://m.edsoo.ru/VBA3GAJSR

https://m.edsoo.ru/I TCWO4SJ3

https://m.edsoo.ru/74P4RYZAH

https://m.edso00.ru/8GY41WEOY

60

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IBYMs
MEPEeMEHHBIMH KaK MOJIEeTh
pealbHOM cUTyalnu

https://m.edsoo.ru/K14GZM5CQ

61

Cucrema HEIMHEVHBIX
YPaBHEHUH ¢ IapaMeTPOM

https://m.edsoo.ru/ACB9DUY30Q

62

Cucrema HEMMHENHHBIX
YPaBHEHUH € TapaMeTpOM

https://m.edsoo.ru/VACVIBT21




63

64

Cucrema HEJIMHEMHBIX
YPaBHEHUH € IapaMeTPOM
[Ipocreiinne HEpaBEHCTBA C

ABYMA IEPEMECHHBIMHA U UX
CHUCTCEMBI

https://m.edsoo.ru/JW5SC40VE

https://m.edsoo.ru/JIGRM15HCS

65

KonrponsHas pabora o Teme
"VYpaBHEHMsI, HEPABEHCTBA U UX
cucreMbl"”

https://m.edsoo.ru/3KJISKSBB

66

ITonsaTre unciaoBon
IMOCJIE0BATEILHOCTH.
Koneunsie 1 6eCKOHEUHBIE
[MOCJIEI0BATEIEHOCTH

https://m.edsoo.ru/BZVOYBA74

67

OrpanunueHHas
I10CJIEZI0BATEIBHOCTb.
MOHOTOHHO BO3pacTaromas
(yObIBaro1as)
MOCJIEZI0BATEIBLHOCTD

https://m.edsoo.ru/7MIUHHZFX

68

Crioco6wl 3a1anust
MOCIE0BATEIbHOCTH:
OTIMCaTEIIbHBIN, TAOJUYHBIN, C
MTOMOMUIBIO (POPMYJIBI N-TO
YJIeHa, PEKYPPEHTHBIN

https://m.edsoo.ru/SUEWI9CG6G

69

70

Apudmernueckas u
reoMeTpuyecKkas mporpeccuu

Apudmernueckas u
reoMeTpHUUEeCcKasl IPOrpeccuun

https://m.edsoo.ru/CMAMMTY 1D

https://m.edsoo.ru/MH7XYJ7]G




71

72

73

CBoiicTBa 4JICHOB
apu(pMeTHIECKON U
r€OMETPUYECKON ITPOrPECCUI
CBoiicTBa 4JICHOB

apupMETHIECKON U
reOMETPUYECKON MpOrpeccuid

@opMyIIbI N-I0 YJIeHa
apudmeTnyeckoit u
reoOMETPUYECKON Mporpeccuii

https://m.edsoo.ru/A9BYHU949

https://m.edsoo.ru/NJDHLJVOD

https://m.edsoo.ru/TL91KU7KF

74

@opMyIIbI N-IO YJIeHa
apu(pMETHIECKON 1
r€OMETPUYECKON ITPOrPECCUI

https://m.eds00.ru/ XG4WWQYJV

75

76

77

@opMyIIbI N-IO YJIeHa
apu(METHIECKON U
r€OMETPUYECKON ITPOrPECCUI

DopMysbl CyMMBI IEPBBIX N
YJIEHOB apu(MeTHUECKOH 1
r€OMETPUYECKON ITPOTPECCUI
DopMysbl CyMMBI IEPBBIX N
YJIEHOB apu(METHUECKOH 1
T€OMETPUYECKON ITPOrPECCUIt

https://m.edsoo.ru/J9BN4EYQ

https://m.edsoo.ru/2WGI19KYAJ

https://m.edsoo.ru/I6BDZ63UC

78

@opMyJIBI CyMMBI IIEPBBIX N
YJICHOB apu(PMETHUECKOU U
T€OMETPUYECKON ITPOrPECCUIt

https://m.edsoo.ru/4UYEI1 DDD

79

80

3ajaun Ha TIPOIICHTHI,
OaHKOBCKHE BKJIQJIBI M KPEIUTHI

321,[[3.‘{1/1 Ha IMPOUCHTHI,
0aHKOBCKHE BKJIaAbI U KPEAUTHI

https://m.edsoo.ru/7JEDOTZQTW

https://m.edsoo.ru/SCUSADMID




81

82

33,&3‘11/1 Ha IIPOUCHTHI,
0aHKOBCKHE BKJIaAbl 1 KPEAUTHI

3ajaun Ha MIPOIICHTHI,
OaHKOBCKHE BKJIAJbI U KPEIUTHI

https://m.edsoo.ru/URKSTA1GS

https://m.edsoo.ru/MLPXFKLYH

83

84

85

3azayu Ha IPOLEHTHI,
0aHKOBCKHUE BKJIAbl M KPEAUTHI
3agaun Ha MTPOLICHTHI,
0aHKOBCKHE BKJIAJbI M KPEAUTHI
3agaun Ha MPOLEHTHI,
0aHKOBCKHE BKJIJbI U KPEAUTHI

https://m.edsoo.ru/L88XF203N

https://m.edsoo.ru/76864GH7V

https://m.edso00.ru/52XEQIKTS

86

[IpencraBnenue 0 CXOIUMOCTH
IIOCJIEJOBATEIILHOCTH, O
CYMMHPOBAHUU OECKOHEUHO
yOBIBAIOIIEH reOMEeTPUIECKON
MPOrpeccuun

https://m.eds0o0.ru/OKTEWYOVD

87

[IpencraBnenue o CXOIUMOCTH
IIOCJIEI0BATEIBHOCTH, O
CYMMHPOBAHUH OECKOHEUHO
yOBIBaIOIIEH FreOMETPUUECKO
IIPOrpeccuu

https://m.edso00.ru/L25TQ3YTK

88

89

90

MeTtox MaTeMaTHIeCKOi
WHTYKITAA

Metoa MaTeMaTHUECKOM
WHTYKITAA

KonTponbHas pabota mo Teme
"YucaoBbIie
MOCJIE0OBATEIbHOCTH U
nporpeccun”

https://m.edso00.ru/ZGQ2Z6QVA

https://m.edsoo.ru/SS3UNE4QE

https://m.edsoo.ru/51R630063




91

92

Kopens n-it crenenu. CBolicTBa
KOpHS N-U CTENIEHU

Kopens n-it crenenu. CBolicTBa
KOpHSI N-i CTeNeHU

https://m.edsoo.ru/VI9Q7AX7P

https://m.edsoo.ru/5S99HH1RKL

93

94

95

Kopens n-it crenenn. CoiicTBa
KOpHS N-U CTEIICHH

Crenens ¢ pallOHaIbHBIM
II0KA3aTeJIeM U €€ CBOMCTBA

CreneHs ¢ panrOHaJIbHBIM
IokasaTeJieM M €€ CBOMCTBA

https://m.edsoo.ru/JZ4384CVV

https://m.edsoo.ru/97DDKERHP

https://m.edsoo.ru/9SF41FZJS

96

97

98

99

100

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

ToxnecTBeHHbIE
peoOpa3oBaHus BBIPAKEHUIH,
coJiepKalux KOpeHb n-i
CTCIICHHU

ToxnecTBeHHbIE
peoOpa3oBaHus BBIPAKEHUH,
coJepaKalluX KOpeHb n-i
CTCIICHU

ToxnecTBeHHbIE
npeoOpa3oBaHus BBIPAKEHUIH,
coJepaKaluX KOpeHb n-i
CTCIICHU

ToxecTBeHHbIE
peoOpa3oBaHus BBIPAKEHUIH,
COJIepaKAIIMX CTEIEHb C
paLMOHAIBHBIM I10KA3aTeIeM

https://m.edsoo.ru/T5S0D7TPCE

https://m.edsoo.ru/JOP9S5VB7

https://m.edsoo.ru/BAZUJT8TM

https://m.edsoo.ru/NFVH4IHI9C

https://m.eds0o0.ru/CR30QTOVF




101

102

103

104

105

106

ToxnecTBEeHHBIE
peoOpa3oBaHUs BEIPAKEHUH,
COJIEp KaINX CTETICHD C
paIoHaIbHBIM TTOKa3aTeIeM

KontponbHas paboTa mo teme
"Crernens ¢ paluoHaIbHbIM
nokasareyieM"

[ToBTOpEeHME M 00OOIICHNE.
Uwucna v BBIYUCIICHHS (3aIUCh,
CpaBHEHUE, JICHUCTBUS C
JIIECTBUTEIBHEIMH YHCIaMH,
YUCJIOBAsl MpsiMast)

[ToBTOpEeHME M 00OOIIECHNE.
Uwucna v BBIYUCIICHHS (3aIUCh,
CpaBHEHUE, IEUCTBUSA C
JIECTBUTEIbHBIMA YHCIaAMH,
qHCIIOBas MpsMas)

[ToBTOpenue u o6oOIIEHHE.
Yucna ¥ BEIYHCITCHUS
(IpOLIEHTHI, OTHOIIEHUS,
IIPOIIOPLIAN)

[ToBTOpenue u o6o0IIEHHE.
Yucna v BEIYHUCICHUS
(IpOLIEHTHI, OTHOIIECHUS,
IIPOIIOPLIAN)

https://m.edsoo.ru/QAC4EFPZS

https://m.edsoo.ru/VQ3VIBMV]J

https://m.edsoo.ru/ZOVWOOZHB

https://m.edsoo.ru/7Y9IDH38X

https://m.edsoo.ru/INV4Z5XHE

https://m.edsoo.ru/D9AX0AOQ0
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[ToBTOpeHme u 0600IICHNE.
Yucia ¥ BEIYACIEHUS
(perenue 3a1a4 U3 pearbHON
KU3HHU)

https://m.edsoo.ru/ALBM3EJEM
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109

110

111

112

113

[ToBTOpEeHME M 00OOIICHNE.
Ywuciia v BEIYUCICHUS
(peuieHue 3a1a4 U3 peanbHON
KU3HN)

[ToBTOpEeHME M 00OOIIECHNE.
Yucaa ¥ BEIYUCIECHHS
(oxpyrnenue, npudIMKEHUE,
OIICHKA)

[ToBTOpEeHME M 00OOIICHNE.
TekcroBbie 3a1a4n (peuicHHe
TEKCTOBBIX 3324
apuMeTHIeCKUM U
anreOpandeckuM crocodamm)

[ToBTOpEeHME M 00OOIICHNE.
TexcToBble 3aauu (perieHue
TEKCTOBBIX 33724
apu(pMETUYECKUM U
anredpanvyeckuM crnoco0amm)

[ToBTOpenue u o6o0IIEHHE.
TexkcroBbIe 3a1aun (penieHne
TEKCTOBBIX 3324
apu(pMETUYECKUM U
anredpanyeckuM crnoco0amn)

[ToBTOpenue u o0oO0IIEHHE.
TekcroBbIe 3a1auu (penieHne
TEKCTOBBIX 33J1a4
apupMETUIECKUM U
anredpanvyeckuM croco0amn)

https://m.edsoo.ru/H6L.2VNNSJ

https://m.edso0o0.ru/0949N6Z6N

https://m.edsoo.ru/Y9A4U71CV

https://m.edsoo0.ru/AP2Y8U2WQ

https://m.edsoo.ru/O3EVUHPVD

https://m.edsoo.ru/KHJZ124CQ




114

[ToBTOpEeHME M 00OOIICHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 3314
apumeTnuecKuM u
anreOpandeckuM Crioco0ammu)

https://m.edsoo.ru/4RKXTLG4K

115

[ToBTOpEeHME 1 000OIICHNE.
TexcToBble 3a1auu (penicHue
TEKCTOBBIX 33124
apuMeTHIecCKuM U
anreOpandecknuM Crioco0ammu)

https://m.edsoo.ru/XRDJF7KFH

116

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue
anredpanvecKux BbIPAXKEHUH,
COJEPIKALINX CTETIEHb C LEJIbIM
MOKa3aTeseM)

https://m.edsoo.ru/10Y 1RLCPK

117

[ToBTOpeHune u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
anredpanvecKux BhIpaXKEHUH,
COJIEp KALINX CTETEHb C LEJIbIM
MOKa3aTeseM)

https://m.edsoo.ru/FBF4G8YOT

118

[ToBTOpeHue u 060bIIECHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue
anreOpanvecKnx BhIPAKEHUH,
COJIEp>KaIINX CTETIEHb C IENBIM
MOKa3aTeseM)

https://m.edsoo.ru/OPV9ESSZ5




119

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeobpa3oBanue
anreOpanvecKuX BhIPAXKECHU,
coiep KalIux apuhMETHIECKHHA
KBaJIpaTHBI KOPEHB)

https://m.edsoo.ru/UVJ3PAQF9

120

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
anredpanvecKuX BbIPAXKEHU,
cozieprKanux apuGmMeTHIecKuit
KBaJIpaTHBI KOPEHB)

https://m.edsoo.ru/POHOXHUXN

121

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue
anreOpanyecKuX BBIPAKEHHH,
coJiepKaluX apupMeTHIECKHM
KBaJ[paTHBI KOPEHB)

https://m.edsoo.ru/5ZLLG0117

122

[ToBTOpEeHne u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3zoBaHUE LENBIX U
IpoOHO-paLMOHATIBHBIX
BBIPAXECHUI)

https://m.edsoo.ru/6BULPYGFO

123

[ToBTOpeHue u 0600IIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHMe LENBIX U
IpoOHO-paLMOHATBHBIX
BBIPAXECHUI)

https://m.edsoo.ru/HCANOOOBG




124

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeobOpa3oBaHUE ETBIX U
JTPOOHO-pallMOHATBHBIX
BBIPAKECHUI)

https://m.edsoo.ru/O81P1ZK2C

125

[ToBTOpEeHME 1 000OIICHNE.
AnreOpanuecKre BbIpaXeHHUs
(mpeobpazoBaHue LETBIX U
JTPOOHO-pallMOHATBHBIX
BBIPAKECHUI)

https://m.edsoo.ru/MUSTQ160J

126

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznoxeHne MHOTOWICHA Ha
MHOKHTEJIH, B TOM YHCIIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPAIIICHHOT'O YMHOKEHHSI)

https://m.edsoo.ru/AVE1PCANG6

127

[ToBTOpeHune u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(paznoxeHne MHOTOWICHA Ha
MHOHUTEJIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAILEHHOT'O YMHOXEHHUS)

https://m.edsoo.ru/C2BB8AAR?2

128

[ToBTOpeHue u 060bIIECHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznoxxeHne MHOTOWICHA Ha
MHOKHUTEJIH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (OPMYIT
COKPAIIICHHOT'O YMHOKEHHSI)

https://m.edsoo.ru/WMYC8S280




129

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckre BbIpaXeHUs
(MOzenMpoBaHUE C TIOMOIIbIO
(hopMyIT peaTbHBIX TIPOIIECCOB
U SIBJICHUI)

https://m.edsoo.ru/BO1IWVUS5U6

130

131

132

133

OyHKIUU (TOCTPOCHHUE,
CBOMCTBA U3y4YEHHBIX
yHKLIwMiH)

[ToBTOpEeHME M 00OOIICHNE.
Oyukuuu (MOCTPOCHUE,
CBOMCTBA U3yYEHHBIX
yHKLHiH)

[ToBTOpEeHME M 00OOIIECHNE.
OyHkuuH (MOCTPOCHUE,
CBOMCTBA U3yYEHHBIX
GbyHKITHIT)

[ToBTOpenue u 06o0IIEeHNE.
Oynkiuu (rpaduyueckoe
pellieHre ypaBHEHUN U UX
CUCTEM)

https://m.edsoo.ru/TMMVOUTTR

https://m.edsoo.ru/TXD74C55X

https://m.edsoo.ru/I63DIMYCZ

https://m.edsoo.ru/T8C5SC83C

134

[ToBTOpEeHne u 06001IEeHNE.
Oynkiun (rpaguyueckoe
peleHre ypaBHeHUN U UX
CUCTEM)

https://m.edsoo.ru/7HNOKGZQK

135

136

Hrorosast koHTpopHAs paboTa
[ToBTOpenue u o0oO0IIEHHE.
OyHKIUU (MOJICIUPOBAHHE
peanbHBIX MPOIECCOB)

https://m.edsoo.rt/EMFGBAFTC

https://m.edsoo.ru/S9IIDPU3QF
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS]
1.1 BrimonHsaTh, coyeras yCTHbIE M MHUCbMEHHbBIE MPUEMBI, apupMeTHUECKUe
) JIEICTBUS C pallMOHAJIbHBIMU YHCIAMU
HaxoauTh 3Hau€HUs1 YUCIOBBIX BBHIPAKEHUH, IPUMEHITH pa3HOOOpa3HbIE
1.2 crocoObl W TPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAKECHUI,
coJiepKalx OOBIKHOBEHHBIE U JAECATUYHBIEC APOOH
[TepexoauTh OT OAHOM (HOPMBI 3aIMCH YUCEI K IPYTOil (TIpeoOpa3oBhIBATH
1.3 JIECATHUYHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCATUYHYIO IPOOb)
1.4 CpaBHHMBATh U YIOPSI0YMUBATH PALIMOHATIBHBIC YKCTIa
1.5 OKpyrJATh uncia
BbINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLICHKY
1.6 3HAYEHUH YMCIIOBBIX BBIPAKEHUI. BBINOIHATE NEHCTBUS CO CTENEHSIMU C
HaTypaJIbHBIMH MOKa3aTesIMU
17 IIpuMeHATh TpPU3HAKK ACITUMOCTH, pa3jOKEHUE Ha MHOMKUTEIN
' HAaTypaJbHbIX YUCEII
Pemarh nmpakTHKO-OpUEHTUPOBAHHBIE 33/]a4l, CBSI3aHHbIE C OTHOIIIEHUEM
18 BEJIMYHMH, IIPONOPLHOHAILHOCTHIO BEJINYHH, IIPOLIEHTaMH,
) MHTEPIPETUPOBATH PE3yNIbTAThl PEIICHU 3a/lad ¢ YUETOM OrpaHUYECHUH,
CBSI3aHHBIX CO CBOIMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BbIPAXKEHUS
71 Hcnonb3oBaTe  anreOpanyeckyld  TEPMUHOJOTMIO U CHUMBOJIHUKY,
) MPUMEHSITh €€ B IPOIIECCe OCBOCHMSI yueOHOr0 MaTepHrasia
29 HaxoauTh 3HaueHus: OYKBEHHBIX BBIpAXEHUI NpPU 3aJaHHBIX 3HAYEHMSIX
' IIEPEMEHHBIX
73 BeimonuaTe mpeoOpa3oBaHUS  IENIOTO  BBIPAKEHUS B MHOTOYJICH
) MIPUBEJICHUEM TTOJO0HBIX CIaraeMbIX, PACKPBHITHEM CKOOOK
24 BbINOTHATE YMHOKEHHE OJIHOYJIEHAa Ha MHOTOUYIEH M MHOrodYjeHa Ha
' MHOT'O4JIEH, TPUMEHATh (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCylecTBISATh pa3iIoKEHNE MHOTOWIEHOB HAa MHOYKUTENH C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKHM OOIEro MHOXHUTENs, TPYNIUPOBKU ClaraeMblx,
npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumensaTs mpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHUS Pa3IUYHBIX
) 3a/1a4 U3 MAaTEMATHKHU, CMEXHBIX ITPEAMETOB, U3 PEAJIbHON IPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpajJbHBIMH MMOKA3aTEISIMU IS
) npeoOpa30BaHus BBIPAKCHUN
3 YpaBHEHUs U HEPABEHCTBA




3.1

Pemate IMHEWHBIE YPaBHEHUS C OQHOW IIEPEMEHHOU, IPUMEHSS IIPaBUIIa
Iepexosia OT UCXOJHOIO YPaBHEHMs K paBHOCWIBHOMY eMy. IIpoBepsrs,
SBJISIETCS JIM YUCJIO KOPHEM YPaBHEHUS

3.2

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTMHEWHBIX YpaBHEHUH U
UX CUCTEM

33

[TonGupate mpuMepsl Map 4YMceNd, SBISIOUIMXCS PELICHUEM JHUHEIHOro
YpaBHEHUS C ABYMs IEPEMEHHBIMHU

34

CtpouTh B KOOPIAMHATHOM IUIOCKOCTU TpaUK JMHEHHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMU; TMOJNb3YSICh TIpaQUKOM, MPUBOAUTH MPUMEPHI
pellIeHUs] ypaBHEHUS

3.5

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUMU C ABYMs IIEPEMECHHBIMH, B
TOM 4Hcie rpadu4ecKu

3.6

CocTaBlIATh U peumarb JINHENHOE YPaBHCHUC HIIM CUCTEMY JIMHEHHBIX
ypaBHeHI/Iﬁ M0 YCJIOBHUIO 3aJja4yu, UHTCPIPECTUPOBATL B COOTBCTCTBUU C
KOHTCKCTOM 3aJa4u HOqueHHLIﬁ PE3yJabTaT

Koopaunats! u rpadguku. OyHKIIMK

4.1

I/I306pa>1<aTL Ha KOOp)IHH&THOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIHC
3aJaHHbIM KOOpJAWHAaTaMm, JIydd, OTPC3KH, HWHTCPBAJIbI, 3allMCBIBAThH
YHUCJIOBLIC IIPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC

4.2

OTMeuath B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKH I10 3a/TaHHBIM KOOpAHWHATaM

4.3

Crpouts rpaduku TMHEeHHbIX QyHKIUI. CTpouth rpaduk GyHKIUH Yy = [X|

4.4

OnuceiBaTh ¢ MNOMOIIBIO (PYHKIMH W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, pPACCTOSIHUE, LEHY, KOJHUYECTBO,
CTOUMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOThI

4.5

HaxoauTh 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonnmats rpaduyeckuii crnocod mpeacTaBiIeHus U aHaau3a MHPpopMaIuy,
U3BJIEKaThb U HWHTEPHPETHUPOBATh MH(GOPMAIMIO U3 TPa(UKOB peasbHbBIX
MPOLECCOB M 3aBUCUMOCTEM

8 KUIACC

Kon
NpoBePSIeMoOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

1.1

Hcrnonbs30BaTh Ha4aJIbHbIE NIPEACTABICHUSA O MHOKECTBE JEHCTBUTEIIbHBIX
yhceNl JUIsl CpaBHEHHUS, OKPYIJIEHHWS U BBIYUCICHUN, H300paxarhb
JICHCTBUTEIIbHBIE YK CIIA TOUKAMU HA KOOPAMHATHOMN IPSIMOU

1.2

[TpumeHsITh MOHATHE apU(METHYECKOTO KBAJPaTHOTO KOPHS, HAXOAWTh
KBaJIpaTHbIE KOPHHU, HCHOJb3ysl MpU HEOOXOJUMOCTH KaJbKYJIATOD,
BBINOJIHATh PEe0Opa3oBaHUsl BBIPAKEHUH, COJCPKALIMX KBaJpaTHbIC
KOpPHH, UCTI0JIb3Ysl CBOMCTBA KOPHEM

1.3

Hcnonp30Bath 3aucH OOJIBINTUX M MAJIBIX YHUCEI C TIOMOIIBIO TIECSTUYHBIX
npobeii u cteneneit uucna 10

AnrebpanuecKue BhIPAKCHUS




2.1

HpI/IMeHSITB INOHATHUC CTCIICHUM C ILICJIBIM II0Ka3aTCJICM, BbIIIOJIHATH
Hp606pa3OBaHI/I$I BBIan(CHHﬁ, CoACpKaInX  CTCIICHU C 1OCJIbIM
I1OKa3aTCjIcCM

22

BelinonsaTe TOXIECTBEHHBIC npeoOpa3oBaHus paLMOHAIIBHBIX
BBIDQKCHUH Ha OCHOBE MPaBHJ JCHCTBUH HaJg MHOTOWICHAMH U
anreOpanyecKuMH Jpo0sMu

2.3

PacknanpiBaTh KBaAPATHBINA TPEXUICH HA MHOKUTEIIN

24

[TpumeHsITh IpeoOpa30BaHUs BBIPAXKEHUH ISl pEILICHUS pa3InYHbIX 33124
13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM NPAKTUKH

YpaBHEHUSI U HEPABEHCTBA

3.1

Pemartp nuHeiHble, KBapaTHbIE YPABHEHUS U PALIMOHAJILHBIE YPABHEHMUS,
CBOJSIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

IIpoBOANTE MpOCTENIINE UCCIEA0BAHUS YPABHEHHUI U CUCTEM YPAaBHEHUH,
B TOM YHCJIE€ C TPUMEHEHUEM TIpaUuyecKux IpeICcTaBICHUH
(ycTaHaBiMBaTh, UMEET JIM YPABHEHHUE WJIM CUCTEMA YPABHEHUM pellIeHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoyee)

33

[TepexoauTh OT cOBeCHON (QOPMYIUPOBKH 3a/1auH K €€ anredpandeckoi
MOJIEJH C IOMOIIBIO COCTABJIEHUSI YPABHEHUS WM CUCTEMBbl YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aud MOJIyYEHHBIN
pe3yJsbTaT

3.4

IIpuMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH,
pelarb JUHEHHBIE HEPaBEHCTBA C OJHOW NEPEMEHHOW M UX CUCTEMBI,
JlaBaTh rpagUuecKyro WILTIOCTPALMI0 MHOKECTBA PELICHUI HEpaBeHCTBa,
CUCTEMBI HEPABEHCTB

OyHKIMHU

4.1

[Tonnmats U Ucnonb30BaTh YHKIMOHATIBHBIE TIOHATHUS U A3bIK (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAueHUs), OMpEeNeNsATh 3HAaYeHHe QYHKUUHU I10
3HAYEHUIO apryMEHTa, ONIpeNIesITh CBOWCTBA (DYHKIIUU 1O €€ rpapuky

4.2

Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:
y=k/x

, Yy =X?, y = X’, y = |X|, OnuCBIBaTh CBOICTBa YMCIOBOW (YHKIMH IO €&
rpaduky

9 KITIACC

Kon
NpoBePsSIeMOro
pe3yjabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

Yucia ¥ BEIYMCIIEHUS

1.1

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIBHbBIE H UPPALIMOHAJIbHBIE YHCIIa

1.2

Bremonusate apudmMernyeckue IEHCTBUS C pallMOHAIBHBIMH YHCIAMU,
coueras YCTHbIE M TNMHCbMEHHBIE MPUEMBI, BBINOJHITh BBIYUCICHUS C
UpPPALMOHATILHBIMU YHCIIAMU

1.3

HaxonuTe 3HadYeHus CTENEeHEH C MLEJbIMH IOKa3aTelisIMU U KOPHEH,
BBIUUCIATH 3HAUYCHUA YHCJIIOBBIX BBIpa)KeHI/If/’I




1.4

OprI‘HSITB l[GfICTBHTCJIBHbIe 4ucia, BBIIIOJIHATH MPUKUAKY pE3yJibTaTa
BBI‘IHCJICHHI;‘I, OLICHKY YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

VYpaBHEHHUsI U HEPABEHCTBA

2.1

Pemartp nuHENHBIE U KBaJpaTHbIE YPAaBHEHUs, YPABHEHHUSI, CBOIALIMECS K
HUM, IPOCTEUIINE APOOHO-PAIMOHAIbHbIE YPaBHEHHS

2.2

Pemars cucrtemsbl IByX JIMHEMHBIX YPABHEHUW C JABYMS IIEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHHUM, B KOTOPBIX OJIHO YpPaBHEHHE HE SIBISETCS
JIMHEUHBIM

2.3

Pemarp TekCTOBBIC 3a/lauM anreOpandecKuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUSI ypPABHEHHsI WM CHCTEMbI JBYX YpPaBHEHUH C JByMs
MNEPCMCHHBIMU

24

IIpoBOAXTE MPOCTENUIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCJI€ C IPUMEHEHUEM Ipa)UyecKUX MpeAcTaBIeHUN (Harpumep,
YCTaHaBIMBATh, UMEET JIM YPABHEHUE WUJIM CUCTEMA YPAaBHEHUU PEILICHHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemiate nHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXkaTh
pelICHUE HEPAaBEHCTB HA YHCIOBOM IPSMOM, 3aIMChIBATh PELICHUE C
IIOMOILBK) CUMBOJIOB

2.6

Pemrate cucTemMBbl  JIMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIIOYAIOMIUEC KBAJAPATHOC HECPABCHCTBO, 1/1306pa>1<aT1, pPeIICHUC CUCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3alMUCbIBATh PCHICHUC C ITOMOIIBIO
CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

Pacnio3HaBath (pyHKIIMM M3yyeHHBIX BUAOB. [loka3bpIBaTh cxeMaTH4eCKU
pacrosoXkeHne Ha KOOPAMHATHOM IUIOCKOCTH IpaUKoB (YHKIMH BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTHM OT 3HAUYCHHUI
K03 (UILIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIUN

3.2

[Toka3piBaTh CXEMaTHYECKH PACTIOIOKEHNE HA KOOPIUHATHOM IJIOCKOCTH
rpadukoB GyHKIMHA BUaa y = VX, y = |X| 1 onuchIBaTh cBOWCTBA PYHKIIUI

33

CtpouTth 1 n300pakaTh CXeMaTHYECKHU I'paMKU KBaPATUUHBIX (DYHKIIHIHA,
OINKCHIBAaTh CBOMCTBA KBaIPAaTHUHBIX (DYHKIMH MO UX rpaduxkam

34

Pacno3naBaTh KBaJpaTHUyHylO (QYHKIHIO 10 (opmyse, NPUBOAUTH
OpUMEpPbl  KBAJPaTUYHBIX (DYHKIUH M3 peasbHOW KU3HH, (DU3MKH,
T€OMETPHUH

ApudmeTrnueckasi U reoOMeTpUYecKas IpOrpeccuu

4.1

Pacno3naBaTh apu(pMETHUECKyI0 W T€OMETPHUYECKYI0 MPOTPECCHM MpHU
pasHbIX criocobax 3aJaHus

4.2

BBINONHATE BBIUMCIEHUS] C HCIOJb30BaHHEM (QOpMYyNl 7n-TO YJIeHa
apu@MeTHYecKoil M TeOMETPUYECKON MpPOrpeccuii, CyMMbl HEPBBIX N
YJICHOB

4.3

I/I306pa>1<aTb YICHBI ITOCICOOBATCIBHOCTH TOYKaMH Ha KOOp,Z[I/IHaTHOI\/JI
IIJIOCKOCTH

4.4

Pemate 3a1aum, CBA3aHHBIEC C YUCIOBBIMHU MTOCIIEIOBATEIBHOCTSIMU, B TOM
qHciIe 3aadd U3 peabHOM JKU3HM (C MCIOJIb30BAaHHEM KalbKYyISATOPA,
IU(PPOBBIX TEXHOJIOTHIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0 OT OJHON (HOPMBI 3a1KCcH APOOEi
1.1 K gapyroi. [IloHsTue  panuMOHAIBHOTO  YMCIA, 3alkCh, CpaBHEHHE,
YIOPS,A0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue ACHCTBHS C PalMOHAIBHBIMH 4HcIaMmH. PemeHue 3amad u3
peasibHOM MPAKTUKU HA YaCTH, HA JPOOH
13 CremeHb C HaTypalbHBIM [IOKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHUE
BBIP)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIl
14 [TpouieHTHI, 3aTUCH MPOLIEHTOB B BUJIE IPOOH U ApoOU B BH/IE IIPOLICHTOB. Tpu
OCHOBHBI€ 3a/1a4¥l Ha [IPOLIEHTHI, PELLICHUE 33/1a4 U3 PeaJIbHOU IPAKTUKU
15 [IpumeHneHue NpU3HAKOB AETUMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIN HATYPaJIbHBIX
quceln
1.6 PeanbHble 3aBUCMMOCTH, B TOM YHCJIE MIpsiMasi U 00paTHAasi MPONOPLHOHAIBHOCTH
2 Anrebpanyeckue BeIpaXKeHUs
71 [IlepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXKEHUS C NEpeMeHHOU. JlomycTumblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCMMOCTH MEXAY BEIMYMHAMU B BHIE (HOPMYIIBIL.
Beruucnenus no gpopmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BbIpa)KEHUI, TOXKAECTBEHHO PaBHbIE BBIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM
25 OpnHowieHbl U MHorowieHel. CreneHb MHorouieHa. Cl0XeHHE, BBIYUTAHUE,
YMHOXEHHE MHOTOYJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
@Popmyna pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKUTEH
3 YpaBHeHUs
31 VYpaBHEHHE, KOpPEHb YPaBHEHHA, TpaBAIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHeHUE C vOllHOI7I nepeMeiHHOﬁ, YUCJIO KOPHEM JIMHEHHOIO
yYpaBHEHUS, pellIEHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBH%HI/HZ M0 YCJIOBHIO 3a7aud. PemieHue TEKCTOBBIX 3ajad c
NIOMOUIbIO YpaBHEHUI
34 JluneliHOE ypaBHEHUE C IBYMsl IEPEMEHHBIMH U ero rpaduk
CucremMa AByX JINHEHHBIX YPAaBHEHUH C IByMs IEpEMEHHbIMU. Pemenue cucrem
3.5 ypaBHEHUW CIOCOOOM TOJCTAaHOBKH. [IpuMepsl perieHuss TEeKCTOBBIX 3a7ad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHKIIMK
4.1 KoopaunaTa Touku Ha mpsiMoi
492 qI/ICJIO]EbIC IIPOMEXKYTKH. PaccrosiHue mexnay IByMs TOYKaMH KOOPAMHATHOU
psIMOit




43 [IpsimoyronbHas CHCTEMA KOOPAMHAT, OCH Oxu Oy. Abcuucca v OpiMHATa TOUYKH
Ha KOOPJMHATHOMU IJIOCKOCTH
44 [Tpumepsr vaa(bI/IKOB, 3aJaHHbIX (opMmynaamu. UTeHue rpauKOB peabHBIX
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux Gynkmn y = [x|
4.7 ['paduueckoe penieHre JMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHI
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYMCICHUS
11 KBagpatHbiif kopeHb u3 uyMcna. [loHsTHe 00 uUppalMOHAIBHOM YHCIE.
' JlecsTHUHBIC TPUOJIMKESHUSI MPPALMOHATBHBIX YHCEI
CBoiicTBa apu(METHYECKHX KBAJPATHBIX KOPHEH W WX NpPHUMEHEHHE K
1.2 IpeoOpa30oBaHUIO0 YMCIOBBIX BBIPAKEHUH M BbIUUCIEHUSAM. JleificTBUTENbHBIE
qucia
1.3 Crenenb c 11e7bIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHas 3alKCh Ynciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBaznpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckast Jpodb. OCHOBHOE CBOMCTBO ayireOpanyeckoi Apoou
2.3 CrnoxeHue, BBlUMTaHHE, YMHOXKEHHE, JIeIeHUE anredpandeckux Ipooei
24 ParoHanbHble BEIpaXXEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHH, CBOIAIIMXCA K JUHEWHBIM U KBAJIPATHBIM
33 [Ipocreiimue qpoOHO-palliOHANIbHbIE YPaBHEHHUS
I'padmueckas uHTEpHpeTaluss ypaBHEHUH C ABYMS MEPEMEHHBIMH U CHUCTEM
34 JUHENHBIX YPAaBHEHMH € ABYMs NepeMeHHbIMHU. IIpumepsl pemieHus cuctem
HEJIMHEWHbIX YpPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Pemennie TEKCTOBBIX 3aJ1au aredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIJIBHOCTb HEPaBEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonarue ¢pynkuuu. OOGMaCTh ONpeneNeHuss 1 MHOKECTBO 3HAYCHUN (DYHKITHH.
Cnioco0bl 3a1anus GyHKITUH
4.2 I'paduk Gynakmuu. UYrenue cBoCTB hyHKIMH 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PyHKITHUH, OTPAXKAIOMINX PeaTbHbIE TPOIIECChI




44 OyHKIIUM, ONMUCHIBAIOIIME TMPSAMYI0O M OOpaTHYIO IPONOPLUOHAIbHbIC
' 3aBUCUMOCTH, UX Irpaduku
4.5 OyHKIMHU y =x7%, y = x*
4.6 OyHK1MU y = [x, y = |x]|
4.7 ['paduueckoe pereHue ypaBHEHUH U CUCTEM YPaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BIYUCICHUS
1.1 PannonanpHple uucia, WppalMOHAJIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHbIE Jpoou
MHOXecTBO ACUCTBUTEIbHBIX YHCEIN, JEHCTBUTENIbHBIE YHUCIAa KaK OECKOHEUHbIE
| | JecATHYHBIC npobu. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXKIAY MHOKECTBOM
JNEUCTBUTENBHBIX YHCE M KOOpPAMHATHOW mpsMon. CpaBHEHHE JEHCTBUTEIBHBIX
qucel
1.3 ApudmeTraeckue JSHUCTBHS ¢ JCHCTBUTEILHBIMEA YUCIAMHU
W3mepenus, npubnamxeHus, OLEHKH. Pa3mepbl OOBEKTOB OKpYKAIOLIEIO MHPA,
|4 | VMTCIBHOCTb NPOLECCOB B OKPYKAIOMIEM MHPE. [Tpubnuxénnoe 3HavyeHUE
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. [Ipukuaka U oneHka
PE3YJIBTaTOB BBIYUCICHUN
2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON NEPEMEHHON
2.2 JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOASAIIMXCS K JIMHEHHBIM
2.3 | KBagpatHoe ypaBHeHue. Pelienre ypaBHeHUH, CBOJISLINXCS K KBaAPaTHBIM
24 BI/IKBaI[pvaTHOG ypaBHeHue. [IpumMepsl perieHus ypaBHEHHM TPETbEH M 4ETBEPTOU
CTETEHEN Pa3JI0KEHUEM Ha MHOKUTENH
2.5 | Pemenue npoOGHO-palIMOHANIBHBIX YpaBHEHU
2.6 | Cucremsbl ypaBHEHUN
2.7 | YpaBHeHHeE C IByMsl IEPEMEHHBIMH U €ro rpaduk
2.8 | PemeHue cucteM ABYX JIMHEMHBIX YPaBHEHUH C IBYMsl IEPEMEHHBIMU
29 Pemenue cucreM ByX ypaBHEHUH, OTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM
CTETeHU
2.10 | I'paduueckasi UHTEpHpETAIMS CHCTEMbI YPABHEHUH € ABYMS IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 33/1a4 alreOpandeckuM Croco0oM
2.12 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 | PemeHne TMHEWHBIX HEPABEHCTB C OJJHOM NEPEMEHHOMN
2.14 | PemeHne cUCTEM JTMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
2.15 | KBagpaTHble HEpaBEHCTBA
216 I'paduueckas uWHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
3 OyHKIMU
31 KBagparnunas dynkmnus, e€ rpadux u cBoiictBa. [lapabomna, koopArHATHI BEPIIHMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl




3.2 | I'paduxu Qpynkimii y=kx, y=kx+b 1 UX CBOUCTBa
3.3 | I'paduxu Qpynkuuii y=k/x, y = x° 1 UX CBOHCTBA
3.4 | I'paduku QyHKIMI , ¥ UX CBOICTBa
4 YucnoBble IOCIEN0BATEIBHOCTH
41 Omnpenenenre M CcHocoObl 3aJaHUsl YUCIOBBIX I10CJIENOBATEIbHOCTEH. 3aJaHue
' MIOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyor u GopmyIioi n-ro uieHa
49 Apudmernueckas nporpeccusi. Popmyiibl #-T0 YieHa apupMETUUECKON IPOrpeccui,
CYMMBI [IEPBBIX 7 YJIECHOB
43 I'eomerpuueckas nporpeccust. @opMyiibl 7-ro 4ieHa reOMETPUYECKON IIPOrpeCCHH,
CYMMBI IIEPBBIX /1 YJICHOB
44 N300pakeHue 4wieHOB apu(hMeTHUECKON U TeOMETPUUYECKON POrpeccuil ToukaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT
4.5 | CnoxHble IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATHUAMM: MHOXKECTBO, IIOJMHOXECTBO,
olepalry HaJl MHOXKECTBAMM; YMEHHUE ONEpUpPOBaTh MOHATUAMU: rpad,
CBSI3HBIN Tpad, 1epeBoO, UK, IPUMEHSTh UX IIPH PEIICHUH 33]1a49; YMEHHE
UCMOJIb30BaTh IpauuecKkoe MpPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOLIECCOB U SIBICHUMN, IPU PEILICHUY 3a]1a4 U3 IPYTrUX Y4eOHbIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMU: OIIPCACICHUC, AKCHOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHHC pacrio3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPLBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHue OonepupoBaTh IOHATUSAMH: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIIMMOCTb HaTypaabHBIX YUCEIl, IPU3HAKY JEIUMOCTH,
L[EJIOE YUCIIO0, MOJYJIb YHCIIA, OOBIKHOBEHHAS! IpO0b U JIECSITUYHAS IpOOb,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIIBHOE YUCIIO,
apu@mMeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHUE BBINOIHATH JEHCTBUS C
YHUCJIAMH, CPAaBHUBATh U YIIOPSJAOYUBATH YKCIIA, IIPEACTABIATL YHUCIIA HA
KOOPJMHATHON NPSIMOM, OKPYIVIATh YMCIA; YMEHHUE JIeJaTh NPUKUAKY U
OLICHKY p€3yJIbTaTa BHIYUCICHUI

YMeHue onepupoBaTh IMOHATUSIMHU: CTENEHb C ILEJIbIM I0Ka3aTeseM,
apu(MeTHUeCKUl KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajredpandeckas
JIpo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOU CTENEHU OOJIbIlIe
eIMHUIIbI; YMEHHE BBINOIHATh pacy€rsl Mo Gopmynam, npeoOpa3oBaHUs
LENbIX, JIPOOHO-PAllMOHANBHBIX BBIPAXKEHUNH U BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOYKUTENN, B TOM UUCIIE C UCIIOJIb30BAaHUEM
dbopMyJ pa3HOCTHU KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh MOHATHSIMH: YKCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliath JHWHEHHBIE ¢ KBaJpaTHBIE YpaBHEHHUS, JPOOHO-
palMOHAJIIBHBIE YpPaBHEHHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHENUHBIX ypaBHEHUM, JIMHEHWHbIE HEPAaBEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-pAIIOHATBHBIEC HEPABEHCTBA C OJTHOM IEPEMEHHOM,
B TOM YHCJIE€ MPU PEUICHUH 33/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO MPAMYI0 U KOOPAWHATHYIO
MIJIOCKOCTh JIJIs1 M300paKeHUsI pEllIeHUH YpaBHEHH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIMS, rpaduk (yHKIUW, HYIA
GYHKIIUHM, TPOMEXKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PACTAHUS,
yObIBaHMS, HaWOONbIIEe W HAWMMEHBINEE 3HAYCHHS (DYHKIIMU; YMEHHE
OTIEpUPOBATh TMOHATHUSAMH: TpsiMas TPONOPIMOHATBHOCTh, JIMHEHHAS
byHKIMS, KBaApatuyHas (GyHKOMs, OOpaTHas MPOMOPIMOHAIBHOCT,
napabosa, runepooa; yMeHue CTpouTh rpaduku yHKIIHMA, HCTIOIB30BaTh




rpaduKu IS OMpEeNeeHus] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3aiad U3 APYTUX Y4eOHBIX MPEAMETOB U PEaTbHOM >KU3HU;
YMEHHE BBIPaKaTh GOpMyJIaMU 3aBHCUMOCTH MEXIY BETHUYNHAMU

YMmenue OIICpHUPOBATH IIOHATUAMMU: IIOCJIICAOBATCIIbHOCTD,
apudMeTHUecKas U TeOMETPHUECcKasi IPOrpecCUM; YMEHUE UCIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOILEro WwieHa mpu
pelIeHUH 3a7ay, B TOM 4MCJe 3aJad U3 JPYruxX y4eOHBIX MPEeIMETOB U
peanbHOU KU3HU

YMeHue pemiath 3a7a4u pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, 10U
U YaCTH, JBIKEHUE, paboTy, LIeHy TOBAPOB U CTOMMOCTH IMOKYTIOK U YCIIYT,
HAJIOTH, 3aJadyd W3 O0JacTH YIpaBIECHUS JUYHBIMH U CEMEHHBIMU
dbuHaHCaMM); yMEHUE COCTABIIATH BBIPAXKECHHUSI, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCJIOBHUIO 3a/layM, HMCCIEAO0BaTh IOJIYYEHHOE pEIlEHUE U
OILICHMBATH MPABAOINOI00HOCTh MOJTYYESHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Npsmasi, 1y,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYrOJIbHUK, pPaBHOOEAPEHHBIA WU
PaBHOCTOPOHHHMH  TPEYrOJbHHMKH,  TPSIMOYTOJIEHBIH  TPEYroJbHUK,
MenuaHa, OHMCCEKTpHCa M BBICOTA TPEYTOJIbHUKA, YETBHIPEXYTONBHUK,
napajuieiorpaMM, — poM0, OpPSMOYTOJBbHUK,  KBaJApaT,  Tparerus;
OKpPY)KHOCTB, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pemiaTh 3a/1a41, B TOM YHCIIE U3 TOBCETHEBHOM KU3HH,
Ha HaXOXXJECHHE T€OMETPUYECKHX BEIUYHUH C MPUMEHEHUEM H3YUEHHBIX
CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIBHUKOB; MapaJuIEIbHOCTh U MEPIEHIUKYISIPHOCTD MIPSMBIX, YTOJI
MEXJy NpSAMbIMH, MEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHUs, Mojodue
¢buryp, momoOHbIE TPEYTrOJIbHUKH, CUMMETPHSI OTHOCHUTEIBHO TOYKHU U
OpsMOM; yMEHHE paclio3HaBaTh pPAaBEHCTBO, CUMMETPUI0 M TOA00HE
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKaIOLIEM
MUpe

11

YMeHue onepupoBaTh MOHITUSIMH: AJTUHA, PACCTOSHUE, YToJl (BeJIMYHMHA
yTrila, CHHYC ¥ KOCUHYC yTJjla TPEYroJbHUKA), TUIONIAah; YMEHUE OIEHUBATh
pasMepbl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE
MPUMEHATH (HOPMYIBI IEPUMETPA U TUIOIIAJH MHOTOYTOJBHUKOB, JIJTUHBI
OKPYXKHOCTH W  IUJIOHIaAd  Kpyra, oObeMa  MpsSIMOYTOJBHOTO
napajlesienuiiesla, yMEHHE  TPUMEHSATh  NPU3HAKHM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIVIOB TpPEYTrOJIbHUKA, TEOPEMY
[Tudaropa, TpuroHoMeTpUUECKHE COOTHOIICHUS JIJISI BHIYUCICHUS JJTHH,
pacCTOSHUH, IO

12

YMmenue u300paxkaTh IUIOCKME (QUTypl M HUX  KOMOHMHAaIuW,
IIPOCTPAHCTBEHHbIE (GUTYpPBl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH
CUMBOJILHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSMOYIOJIbHAs CUCTEMAa KOOPAHMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
YHCII0, CKAJISIPHOE IIPOM3BEIEHUE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPBI U KOOPAWHATHI JJI MPEICTABICHUS TaHHbBIX U PELICHU 3a/a4, B
TOM YHCJI€ U3 JPYTrUX y4EOHBIX MPEAMETOB U PEAIbHOM KU3HH




14

YMeHue onepupoBarh MOHATUAMU: CTOJIOUKOBBIC U KPYTOBBIE IHArPaMMBI,
TabNuLbl, cpeaHee apupMeTHUecKoe, MeauaHa, HauOoblee U
HaMMEHbIIIEe 3HAUCHHsI, pa3MaxX 4YMCIIOBOrO HAaOOpa; yMEHHE U3BJICKaTh,
MHTEPIPETUPOBATH U IPeoOpa3oBeIBaTh MH(GOPMALIKIO, IPEICTABICHHYIO
B Ta0JIMIaX ¥ HA AMarpaMMax, OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTHKH
pealbHBIX MPOLIECCOB M SBJIEHUWH; YMEHHE PACIO3HABATh W3MEHYUBHIC
BEJIMYMHBI B OKPYKAIOILIEM MHUPE

15

YMeHue ornepupoBaTh TMOHSATHSAMHU: CIyYaWHBIA ONBIT (CIIy4dailHBIM
OKCIIEPUMEHT),  JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4aifHOTO OTBITA, CIy4aiHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HAaXOJUTb  BEPOATHOCTH  CIy4alHbIX  COOBITUH B  OMbBITaxc
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PEIIaTh 33/1a4H
METOJIOM OpPraHU30BaHHOrO Iepedopa U C HCIOJIb30BAHMEM IpaBHIIa
YMHOXEHHS; YMEHUE OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITUH |
SBIICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPYXAlOIIEeM MHPE M B JKU3HHU; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMenne BIOHpaTh MOIXOASIINI N3YIeHHBIA METOT IJIsl PEIICHHS 3a1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PaclO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMaTMKU B HCKYCCTBE,
OIUCBHIBATh OTJAEIBHBIC BBINAIOIIMECS PE3YJIBTATHI, MOJYYEHHBIE B XOE
pPa3BUTHUS MaTEMAaTHUKHU KaK HAyKH, IPUBOJNUTH IIPUMEPBl MATEMATUIECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kox
1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
Yucia ¥ BEIUUCIIEHUS

1.1 Harypanbzsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
10 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIECHTHI, OECKOHEUHbIE TTEPHUOJHUECKUE
) apodu
1.3 | PanmoHanbHble yncia. ApupMeTnyeckue onepanyy ¢ palioHaIbHBIMU YHCIaMHU
14 JlelicTBuTenbHble uKchaa. ApupMeTHYECKHE OINepaluud ¢ JeHCTBUTENbHBIMU
quclIaMU
15 [TpubmmxEnnsie BBIMHMC/ICHHA, NpABHIA OKPYIIEHMA, NPHKHIKA 1 OLEHKA
pe3yibTaTa BBIYMCICHUN
2 AnreOpandyecKue BoIpaKEHUS
2.1 | bykBeHHbIE BbIpaXEHUS (BBIPAXKEHHsI C IEPEMEHHBIMHU)
29 Crenenp ¢ wnenbiM mnokazateneM. CrTeneHb C palMOHAJIBHBIM II0Ka3aTesIeM.
' CBoiicTBa CTENEHU
2.3 | MHorouieHsl
2.4 | Anrebpanyeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypaibHOH crenenu. JlelicTBusic apupMeTHIECKUMU
KOPHSIMH HaTypaJIbHON CTENEHU
3 YpaBHEHMsI U HEPABEHCTBA
31 eneie n IpOOHO-pallMOHaNbHbIEe ypaBHEHHs. CHUCTeMbl U COBOKYIHOCTHU
yYpaBHEHUN
3 Ilenbile U apoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
HEPaBEHCTB
33 Pemrenre TeKCTOBBIX 3a71a4
4 UYucnoBble OCIEI0BATEIBHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 | Apudmernueckas u reomerpudeckas nporpeccuu. @opmysia CI0KHBIX TPOLEHTOB
5 PyHKINH
OyHkums, cnocods! 3aganus pyHkuuu. ['paduk pynkuuu. O6aacTb onpeneneHus
U MHOXecTBO 3HaueHud  ¢ynxkuuu. Hymu  ¢ynkumun.  IIpomexyTku
5.1. | 3HakomoctosiHCTBA. [IpoMexyTkM MOHOTOHHOCTH (QYHKIMH. MakcumMyMmbl u
MUHHUMYMBI (pyHKIuu. Hawmbombinee W HanmMmeHbIee 3HaueHHEe (GYHKIUM Ha
IIPOMEXKYTKE
6 KoopaunaTsl Ha psAAMOi U IIJIIOCKOCTH
6.1 | KoopauHatHas npsmast
6.2 | JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerprueckue GpUrypsl 1 UX CBOIMCTBA
7.2 | TpeyroabHuK
7.3 | MHOrOyrojipHUKH




7.4

OKpy’>KHOCTb U KpyT

7.5 | I3mMepeHne reoMeTpuyYeCKUX BEIMYUH
7.6 | BekTopbl Ha IJIOCKOCTH
8 BeposiTHOCTB M CTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 | BeposiTHOCTH
8.3 | KomOuHaropuka
8.4 | MHoxecTBa
8.5 | I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaremaTika. BeposTHOCTb U cTaTUCTUKA: -1 KJ1acc: yriTyOJIeHHBIH
ypOBeHb: yueOHUK; 1-e uznanue bynumonuu E.A., bynsiues B.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* MartemaTuka. BeposiTHOCTD U cTaTucTHKA: 9-11 Kilacc: yriTyOJIeHHBIHI
ypOBeHb: yueOHUK; 1-e uznanue bynumonuu E.A., bynsiues B.A.
Axunonepnoe o6bmectBo «M3narensctBo «lIpocsemienne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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