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IHOACHUTEJIbHAS 3AIINCKA

Anrebpa sBisIeTCS OJIHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Iero oO0pa3oBaHUsA: OHA OOECHeurBaeT M3yYEHUE OPYTHX TUCHUIUIMH Kak
CCTCCTBCHHO-HAYYHOI'0O, TaAK U TYMAHHUTAPHOI'O LHUKIJIOB, e€ ocBOcHHUEC HGOGXOI[I/IMO AJI IPOJOJIKCHUA O6pa3OBaHI/I$I nu 1 HOBCCI[HGBHOﬁ KU3HU.
PasButre y oOyuarommxcs HAy4YHBIX TPEJICTABICHHA O MPOWCXOXKICHUM W CYIIHOCTH aireOpanveckux aOCTpakiuii, cmocobe OTpakeHUus
MaTEeMaTHYeCKON HAayKOH SIBJICHUN M IMPOLIECCOB B MPUPOJEC U OOIIECTBE, POJIM MAaTEMaTHUYECKOrO MOJCIUPOBAHMS B HAyYHOM IO3HAHUU U B
MPaKTUKE CIOCOOCTBYET (HOPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHHS M KAYE€CTB MBILIUICHHS, HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM
muppoBoM obmiecTBe. M3yueHue anreOpesl oOecreuymBaeT pa3BUTHE YMEHUS HAOI0/aTh, CPAaBHHUBATh, HAXOAWTH 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBILUIEHUS], CIIOCOOHOCTH apryMEHTHPOBAaHHO 0OOCHOBBIBATH CBOM JICHCTBUS, BBIBOBI, (POpMYyIHpOBaTh yTBepKIeHHs. OcBOCHHE
Kypca anreOpsl 00ecreyuBaeT pa3BUTHE JIOTMUECKOTO MBIIIICHHS 0O0YUYaIONUXCsl: OHU UCIIONB3YIOT IEAYKTUBHBIC U UHIYKTHUBHBIC PACCYXKICHUS,
0000mIeHne U KOHKpeTH3aluio, adcTparupoBanue u aHanoruro. OOyueHue anreOpe MpeanonaraeT 3HAUYUTEIbHBIH O0BEM CaMOCTOSTEIbHON
IESTeTBbHOCTH 00YUYaIOMINUXCS, TIOITOMY CaMOCTOSATEIBHOE PEIICHHE 3a7ad O0YJYaIOMUMICS SBJSICTCS pealn3anueii 1esTeIbHOCTHOTO MPUHITUIIA
o0ydeHusl.

B ctpykType nporpammbl yueOHOTO Kypca «Anredpay yriyOaéHHOro U3y4eHHsl OCHOBHOE MECTO 3aHUMAIOT CO/IeP KaTeIbHO-METOIUYECKUE
muHUK: «Hucna 1 BEIUUCICHUSY, « ANredpandeckue BhIpKEHUNY, «YpaBHEHHUS U HepaBeHCTBay, « DyHKImn». Kaxnas u3 3TUX coaep:KaTelbHO-
METOANYECKUX JIMHUN Pa3BUBACTCS HA IPOTSHKEHUM TPEX JIET M3YyYEHHUs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHMAMHU. B Xxoxe m3ydeHus
Kypca 00y4aromuMcst TPUXOAUTCS JIOTUYECKU PaCCyX/1aTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3W ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTH4eCKOro
o0pa3oBaHMs W CIOCOOCTBYIOIIME OBIAJACHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEpPCAIBHOTO MaTeMaTudeckoro s3bika. Coaep)kaTelbHON U
CTPYKTYPHOU 0COOCHHOCTHIO yUeOHOTO Kypca « ANredpay sIBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Coz[epn(aHHe AN «Yucna ¥ BBIYUCICHUS CIIYKUT OCHOBOH JJISL ]:[aJ'IBHGI\/’IHIGFO HU3y4YCHUA MATCMATHKH, CHOCO6CTByeT Pa3BUTHIO Yy
00yJarouxcst TOTHYECKOTO MBIIIIEHUS, (HOPMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a TAKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX ISl TIOBCETHEBHOM JKM3HU. Pa3BuTHE MOHATHS O YKCie HAa YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs CBA3aHO C PAIlMOHATBHBIMU U
UppalMOHATILHBIMU YHCIIaMU, (POPMUPOBAHUEM IPEICTABICHUHN O IEHCTBUTEIILHOM UHUCIIE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO K
cpenHeMy o01eMy oO0pa3oOBaHHUIO.

ConepkaHue JIBYX anreOpandeckux JIMHUH — «AJnreOpandecKkue BBIPOKEHHS» W «YPaBHEHUS UM HEPABEHCTBA» CIOCOOCTBYET
(GhOpMUPOBaHHIO y OOYYAIOUIUXCS MAaTeMaTHYeCKOro ammapara, HeoOXOJUMOTro s pelIeHHs 3a7ad MaTeMaTHKHU, CMEXHBIX IPEIMETOB U
OKpykaroliel peanbHoCcTH. Ha ypoBHE 0cHOBHOTO 00I1Ier0 00pa3oBaHUs y4eOHBIM MaTepual TPYNIUPYETCsS BOKPYT PAlMOHATBHBIX BBIPAKECHUN.
Anre6pa JACMOHCTPUPYET 3HAYCHHUEC MATEMATUKKU KaK A3bIKa I IMOCTPOCHUA MATEMATHUYCCKUX MO}IGJ’IGﬁ, OIMMCaHUA IIPOLECCOB U SIBJICHUU
peanpHOTO MHpa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe IalbHEHINEe pa3BUTHE AITOPUTMHUYECKOTO MBINIJICHUS, HEOOXOJAMMOTo, B
YaCTHOCTH, IIJISI OCBOEHHUsSI Kypca MH(POPMATHKH, M OBIAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxkiaeHuil. [IpeoOpa3oBaHre CUMBOJIBHBIX (HOpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKECHHUSI, CTIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanne GyHKIMOHATBHO-TpAQUUECKONW JIMHUM HAIIEJICHO Ha TMOJy4YeHHE OOyJarolMMHUCS 3HAHUW O (PYHKIUSAX KaK BaKHEUIIEH
MaTeMaTHYeCKON MOJENIU AJIsS ONMUCAaHUS U UCCIIeI0OBaHUS pa3HOOOpa3HBIX MPOILIECCOB U SBJICHUHN B mpupoje u obmectse. M3yuenune marepuana
CHOCOGCTByeT Pa3BUTHUIO Y 06yqafoumxc;1 YMCHUSA HUCIOJIB30BATh PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA sA3bIKa MATCMATUKH — CJIOBCCHOTO,
CHMBOJIMYECKOT0, Irpa)uyeckoro, BHOCUT BKJIaJA B ((OPMUPOBAHHE NPEACTABICHUN O POJIM MATEMATHKH B PAa3BUTHU LIUBHIIM3AIMH U KYJIbTYPBHI.



VYrnyOnéHHBIN Kype anreOpbl XapakTepH3yeTcss M3y4eHHEM JOTOJHUTEIFHOTO TEOPETHYECKOTO anmapara M CBSA3aHHBIX C HUM METOJIOB
penieHus 3agad. Anredpa SBISETCS SI3BIKOM JUIS ONMUCAHUS 00BbEKTOB M 3aKOHOMEPHOCTEH, CITy’)KUT OCHOBOW MaTeMaTHYECKOTO MOAETHPOBAHHMS.
[lpu sToM camm OOBEKTHI MaTEMAaTHYECKUX YMO3AKIIOYEHUH W TPUHATHIE B ainreOpe MNpaBmwiIa UX KOHCTPYMPOBAHMS CIIOCOOCTBYIOT
(bopMHpPOBaHHIO YMEHHI OOOCHOBBIBATh M JOKA3bIBaTh CYXJIEHUS, Pa3BHBAIOT MATEMAaTHUYECKYI0 MHTYHIIMIO, KPaTKO M HArJSIIHO PAaCKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUH U y4aT UX NpUMEHEHHI0. TeM cambIM anredpa 3aHUMaeT OAHO U3 BEAYIIUX MeCT B ((OPMUPOBAHUU HAYYHO-
TEOPETHYECKOTO MBIIUICHHUS 00YYaIOIIHXCH.

CornacHo yyeOHOMY miaHy B 7-9 Kiaccax u3ydaercsi yueOHBIH Kypc «Amredpa», KOTOPBIH BKIIIOYACT CIEIYIOUIMNE OCHOBHBIE Pa3Zeibl
cozepkanus: «Yucna u BBIYUCICHU», «ANTeOpandecKue BBIPAKEHHS», « Y paBHECHHS U HEPAaBEHCTBaY, « DyHKIIMNY.

Ha uzydenue yueOHOrO Kypca « Anredpa» orBoautcs 408 yacos: B 7 kiacce — 136 yacoB (4 yaca B Hezedno), B 8 kinacce — 136 yacoB (4 yaca
B Heleno), B 9 kimacce — 136 yacoB (4 4yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucna v BoIYMCTICHUS

Parmonanbueie yncna. CpaBHEHHE, YHNOPSAOYMBAHME U apu(METHUECKUE NEHCTBHS C PAalMOHAIBHBIMU YHcIaMH. UucioBas mpsiMas,
MOJyJIb YUCIIA.

Crenens ¢ HaTypaJabHBIM IIOKA3aTEIEM U €€ CBOWCTBA. 3allUCh YHCIIA B IECATUYHON O3ULIMOHHOM CHUCTEME CUMCIICHHUS.

Pemenne TeKCTOBBIX 3a1au apuMeTHdyeckuM criocoOoMm. Pemienue 3amad U3 peanbHONW MPAKTHKM HA YacTH, HA JAPOOH, HA MPOIECHTHI,
IIPUMEHEHNUE OTHOIICHUH U IMPOMOPLUI PU pELIEHUH 3a]1a4, PEILICHUE 3a7a4 Ha IBUKEHUE, paboTy, MOKYIKH, HaJOTH.

JemumocTs nenbix unces. CBoNCTBa AEITUMOCTH.

[Ipoctele u coctaBHble uncna. YéTHble 1 Heu€THbIe uncina. [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpusHaku 1eauMOCTH CyMMBI
Y IIPOM3BEICHNUS LIEIIbIX YMCEJI IIPU PELICHHUH 3a4a4 ¢ IPAKTUYECKUM COIAEPKAHUEM.

HaunGonpimmii o0yl 1euTens 1 HauMEHbIee 001Iee KpaTHOe ABYX uncenl. B3aumHo mpocteie yncia. AnroputM EBxmna.

Jlenenue ¢ octatkoM. ApudmMeTndeckre onepauy Hajl OCTaTKaMu.

AsredOpanyeckue BbIpasKeHUsI

BelpakeHue ¢ InepeMEHHBIMU. 3HAYEHHME BBIPAKEHUS C INepeMeHHBIMU. lIpencraBieHne 3aBHCUMOCTH MEXKIY BEIMYMHAMU B BUJE
(bopMyIIbL.

ToxnaectBo. ToxnecTBeHHbIE TPeOOPa30BaHUS aNreOpanyecKux BoIpakeHU. Jl0ka3aTeabCTBO TOXKIECTB.

Opnowiensl. OqHOWIEH cTaHAApTHOTO BUA. CTENEHb OAHOWIEHA.

MHuorounensl. MHorounes crangaptoro Bujaa. CreneHbp MHorowieHa. Cioke€HUE, BBIUMTAHUE, YMHOKEHUE U JIEJICHHE MHOTOYJICHOB.
[IpeoOpa3oBanue 11€10r0 BhIpakeHusi B MHOrowieH. KopHu MHOrouseHa.

@opMyJbl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMbI M KBaJpaT PAa3sHOCTU ABYX BBIpaXKEHHH, KyO CyMMbl M KyO pa3sHOCTH ABYX
BBIPQ)XEHUI, Pa3HOCTh KBAaJPaToOB JBYX BBIPRKEHUH, MPOMU3BEIEHUE PA3HOCTH U CyMMBI JBYX BBIp@XKEHHUI, cymMMa M Pa3HOCTh KyOOB ABYX
BBIPaKCHUM.

Pa3noxxeHrne MHOrOUsIeHa Ha MHOXKUTENU. BbiHEceHre 0011ero MHOKHUTENS 32 CKOOKU. MeTo/1 rpynInHpOBKH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHue c¢ oxHoil nepemMeHHOW. KopeHb ypaBHeHus. CBoiicTBa ypaBHEHUH C OJHOH INEepeMEHHOH. PaBHOCHMIBHOCTH YpaBHEHHII.
YpaBHEHHE KaK MaTeMaTU4YeCKasi MOJIE/Ib PEAJIbHON CUTYalUH.

JIuHeitHOe ypaBHEHHME C OJTHOW MEpeMEHHOW. YHCIIO KOpHEH JTMHEMHOTO ypaBHEHUA. PellleHre TEKCTOBBIX 3a/Jad C MOMOIIBIO JIMHEHHBIX
ypaBHeHUH. JInHeliHOE ypaBHEHHUE, COAEpKAIllee 3HAK MOTYJIS.

VYpaBHeHHe C ABYMS NepeMeHHBbIMHU. |’ pauk JMHEHHOrO ypaBHEHHUS C IBYMs MepeMEeHHbIMU. CHCTEMBl JMHEWHBIX YPAaBHEHHH C JABYMS
nepeMeHHbIMH. [ paduueckuil MeTO/| pelIeHUs] CUCTEMBbI JINHEHHBIX YpaBHEHUH C AByMS epeMEeHHbIMU. Pelienne cucteM TUHEHHBIX ypaBHEHUN



C IByMs IEPEMEHHBIMH METOJIOM TO/ICTAHOBKHM U METOJIOM cJ0okeHus. CucTeMa JBYX JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJIENb
peanbHOU CUTYalluH.

DOYyHKIUHT

KoopannaTa Touku Ha npsaMoil. YucioBble NpoMexXyTKU. PaccTosiHue MeXay AByMsl TOUKAMU KOOPJIMHATHOM MPSIMOIA.

[IpsimoyronbpHas cuctema KoopauHar. AOcmucca W OpJMHATA TOYKM HAa KOOPAMHATHOW IiiockocTd. I[Ipumepsl rpadukoB, 3amaHHBIX
dbopmyiamu. UteHue rpauKoB peaTbHBIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU MeX1y BenuuuHamu. [lonsatue ynkuun. OyHKIMA Kak MaTeMaTHYecKash MOJEINb PeabHOIro Ipolecca.
OO6nacte omnpeneneHuss U obnacte 3HaueHU QyHkuuu. CriocoOb! 3ananus QyHkuuu. I'padux ¢ynkuuu. [loHATHA MakcMMyMa U MUHMMYyMa,
BO3pacTaHMs U YOBIBaHUS HA PUMEPAX PeaJbHBIX 3aBUCUMOCTEH.

Jluneitnas ynkuws, e€ cBoiicta. ['paduk nmuneiinon Gpyukiuu. ['paduk dynkuuu y = |X|. Kycouno-3ananubie GyHKIUH.

8 KJIACC

Yucna v BbIYMCICHUSA

KBanpatusle kopHH. Apudmernyeckuil KBaapaTHBIH KopeHb W ero cBoiicTBa. [loHsTHEe wuppanuoHasbHOro uwucia. JledcTBus c
MppaLMOHATIbHBIMU yiciiaMyu. CBOICTBA AEMCTBUI ¢ MPPALIMOHATIBHBIMU ynciaMu. CpaBHEHUE UPPAMOHAIbHBIX YHCEIL.

IIpencraBieHuss 0 pacHIMPEHUSAX YHMCIOBBIX MHOKECTB. MHOJKECTBAa HAaTypajbHBIX, LEJBIX, PAllMOHAIbHBIX, JECHCTBUTENIBHBIX YHCEIN.
CpaBHenue uncen. YnuciaoBble MPOMEKYTKH.

HeiictBus ¢ ocratkamu. OcTaTku cTeneHe. [lpuMeHenne ocTaTKoOB K PEeIIEHUIO YPaBHEHUH B IIEIbIX YKCIaX U TEKCTOBBIX 3a/1ad.

PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JITUTEILHOCTh MPOLIECCOB B OKpYy»XKatoiieM Mupe. CTaHAapTHBIN BUJ YUCIA.

Auaredpanyeckne BbIPaKeHHA

Anrebpanyeckass ApoOb. JlomycTuMble 3HAa4eHUsI TEPEMEHHBIX B JIPOOHO-pAllMOHAIbHBIX BbIpaKEeHUAX. (OCHOBHOE CBOHCTBO
anrebpandeckoit podu. CrnokeHne, BHIYUTAHUE, YMHOXKCHHE U JeJIeHHe aireOpandeckux apoOeil. Beimenenue menoil yactu anredpanydeckoi
Ipoou.

ParmonanbHble BelpaskeHUs. ToX/1eCTBEHHbIE TPe0Opa30BaHUs PALlMOHANBHBIX BBIPAKEHUM.

JlomycTuMble 3HA4YEHUS TIEPEMEHHBIX B BBIPAKEHUAX, COJEpXKAIIUX apupMeTHUecKhe KBajJpaTHble KOpHU. ToXIecTBEHHBIE
peoOpa3oBaHus BEIpAXKEHUH, cofepKaluX apupMeTHIeCKre KBaJApaTHbIe KOPHHU.

CreneHsb ¢ 1eTbIM MOKa3aTeseM 1 e€ cBoicTBa. [IpeoOpa3oBanue BoIpaXXeHUH, COAECPIKAIINX CTEIICHH.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHenue. @opmysia KOpHEH KBaApaTHOTO ypaBHEHHS. KOIM4ecTBO NEUCTBUTENIBHBIX KOPHEW KBAJpPATHOTO YpPaBHEHHS.
Teopema Buera. YpaBHeHUs, CBOJMMbIE K JIMHEHHBIM ypaBHEHHUSIM WJIM K KBaJpaTHbIM ypaBHEeHUsIM. KBajpaTHoe ypaBHEHHE C mapameTpoM.
Pemenne TeKCTOBBIX 3a/ja4 C IOMOILBIO KBAJPAaTHBIX YPaBHEHUI.

JlpoOHO-palimoHanbHble ypaBHEHUs. PemeHne npoOHO-pallMOHANBHBIX YpaBHEHUH. PelieHrne TEKCTOBBIX 3ajad € MOMOILNBIO IpOOHO-
paloHaIbHBIX ypaBHeHU. [ paduueckas mHTEpnpeTanys ypaBHEHUH C IByMs IEpEMEHHBIMU.



Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. Cl0KeHHE U YMHOKEHUE YMCIIOBBIX HepaBeHCTB. OlleHUBaHUE 3HAYCHUS
BbIpa)KeHMs. J|0Ka3aTeIbCTBO HEPABEHCTB.

[lonsiTHE O peleHnn HepaBEHCTBA ¢ OJHOW MepeMEHHOM. MHOKeCTBO pellIeHH HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOE HEPAaBEHCTBO C OAHOW IIEPEMEHHOM M MHOJKECTBA €ro pelIeHHH. PelneHue JIMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Cucrembl ¥ COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OHOM MepeMeHHOU. PellieHrne TeKCTOBBIX 33/1a4 C MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJIHOM
MePEMEHHOM.

DOYyHKIUA

OO6nacTh onpeneneHusl © MHOXecTBO 3HadeHu PpyHkmmu. CriocoOsl 3ananus ¢pyakuil. ['padux pynknum. Urenue cBoiicTB GpyHKINU 1O €€
rpaduky. [Ipumepsl rpadukoB GyHKIHIA, OTPAKAIOIINX PEATBHBIE MPOIIECCHI.

Jluneitnas pynkuus. OyHKIMH, OMUCHIBAIOLINE MPSMYIO U OOpaTHYIO MPOMOPIIHOHATbHBIE 3aBUCUMOCTH, UX Ipaduku.

Oyukmun Y =KX, y =kx + b,y =k/x,y =x3,y = VX, Y = |X| 1 ux cBoiicTBa. KycouHo-3a1aHHbIe (QYHKITHH.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

Kopens N-ii crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAIBHBIM [10KA3aTENIEM U €€ CBOICTBA.

Auaredpanyeckue BbIpaKeHHs

ToxnaecTBeHHbIE TPeoOpa3OBaHUsl BBIPAKEHUHM, COJEp)KALIMX KOpeHb N-il ctemeHu. ToxkIecTBEHHbIE NpeoOpa3oBaHUs BbIpAXKEHUI,
CoJIepaKallMX CTENEHb ¢ PalMOHAIBHBIM [T0KA3aTEIEM.

KBanpatsslit Tpéxuned. KopHu kBagpaTHOro TpéxuieHa. PaznokeHue KBagpaTHOroO TPEXUWIEHA Ha JINHEHHBIE MHOKHUTEH.

YpaBHeHHsI U HEPABEHCTBA

buxBanpatHbeie ypaBHeHus. IlpuMmepbl mpuMeHEHUIl METO/I0B PaBHOCWIBHBIX IPEeoOpa3oBaHUM, 3aMEeHbl MEPEMEHHOW, TpaduuyecKoro
METOJ1a IIPY PELIEHUH YpaBHEHUH 3-11 U 4-11 cTeneHei.

Pemienue 1poOHO-pallMOHAIEHBIX YPABHEHUH.

Pemenne cuctem ypaBHEHHMI ¢ IBYMs NIE€pEMEHHBIMU. PelieHne MpoCcTeWIINX CHCTEM HEIWHEHHBIX YPAaBHEHWI C JABYMS IEPEMEHHBIMU.
I'padmueckuit MeToj perieHusi cUCTEMbl HEJIMHEWHBIX YpPaBHEHUU C ABYMs NepeMeHHbIMH. CHCTeMa JBYX HEJIMHEWHBIX ypaBHEHUH C JByMs
IIEPEMEHHBIMU KaK MOJIEIb PEAIBHON CUTYALUH.

Uucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEpaBEeHCTB. [J0Kka3aTebcTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHON mNepeMeHHO#l. PerieHue KBaJpaTHBIX HEPABEHCTB Ipa)UYeCKUM METOJIOM U METOJIOM HHTEpPBAJOB.
Meto MHTEPBAIOB AJIsl pallMOHAIBHBIX HEPaBEHCTB. [IpocTeiime HepaBeHCTBA C MapaMETPOM.

PemreHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByms nepeMeHHbIMH. PelieHue HepaBeHCTBa ¢ ABYMsI IepeMeHHbIMH. CHCTEMBlI HEPABEHCTB C JByMsSI NEPEMEHHBIMH.
I'paduueckuii MeTOJ peIIeHusl CHCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMH.



DyHKUMH

@Oynkiusa. CpoiictBa (yHKIMHA: HyTH (YHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIMH, MPOMEXKYTKH BO3pAcTaHUS M YOBIBaHUS
¢byHKUMHU, 4€THBIE U HEeU€THbIE (PyHKIMH, HauOoJIbIlIee U HAUMEHbIIIee 3HaYeHUs (QYHKLINU.

KBagpatuunas gyHkuus u e€ cBoiicta. Vcronb3oBaHHe CBOWCTB KBaApaTHMUHOM (QyHKUMHU Juis pemieHus 3anad. [locrpoenue rpaduka
KBagpaTuuHOi QyHkuuu. [lonoxenue rpapuka KBaIpaTHIHON (QYHKIIMK B 3aBUCUMOCTH OT €€ KoaduumenTos. ['padukn GyHkmmii y =ax2, y =
a(x — m)?u y = a(x — m)? +n. Ioctpoenue rpadhukoB GyHKIHMIA C TOMOIIBIO MPEOOPA3OBAHMUIA.

HpoGHo-nuueiinas Gynknus. MccnenoBanue GyHKIIHMA.

®ynkuus Y = X" ¢ HATypaIbHBIM [TOKa3aTeneM N u e rpaduk.

YuciioBbIE 0CJI€10BATEIBHOCTH U NIPOrPecCHH

[lonsTe uucnoBoil mnocnenoBaTenbHOCTH. KoHeuHble M O€CKOHEYHbIE IOCIEN0BaTENbHOCTH. OrpaHUuYeHHas I0CJE10BaTEIbHOCTD.
MoHoTOHHO Bo3pacTtaromas (yObIBaromias) mocieaoBaTeabHOCTh. CrocoObl 3afaHus IOCIEI0BATENBHOCTU: ONUCATEIbHBIN, TAOJUYHBINA, C
MOMOILBIO (POPMYJIBI N-TO YJIE€HA, PEKYPPEHTHBIN.

Apudmerndeckas u reomerpudeckas nporpeccuu. CBONCTBAa YICHOB apH(PMETHUECKON W TeOMETpUYEcKoi mporpeccuit. @opmynbsl N-To
qiieHa apuPMETUIECKON U TEOMETPHUECKON mporpeccuii. opMysIsl CyMMBI TIEPBBIX N YJICHOB apu(PMETHIECKON M T€OMETPUYECKON MPOTPECCUi.
3agaun Ha NPOLEHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEIUTHI.

IIpencraBneHue o CXOAUMOCTHU MOCIIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEUHO yOBIBAIOLIEH reOMETPHUUECKOM MTPOrpECCHH.

Meroa maremarndeckoil UHAYKIUK. [IpocTeiimme npumepsl.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS IMPOTPAMMBI VUEBHOI'O KVYPCA «AJITEBPA» HA VYTJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS IPOrpaMMbl 110 MaTEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSABJICHUEM MHTEpeca K MPOIIJIOMY U HACTOALIEMY POCCHHCKONM MaTEMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUICKUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTHYeCKOH IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTHXKEHUH B PyruX HayKax U NPUKIAJHBIX chepax;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJIHEHHUIO OO0S3aHHOCTEW TIpa)KlaHWHAa W peaju3aluy €ro IpaB, IMPEICTaBICHUEM O MaTEeMAaTUYECKHUX OCHOBaX
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYp IpakJaHCKOro ooOuiecTBa (Hampumep, BbIOOpBI, ONPOCHI), FTOTOBHOCTBIO K
00CYXIEHUIO 3THYECKUX MPOOIJIEM, CBSI3aHHBIX C NIPAKTUYECKUM IPUMEHEHHUEM JTOCTHKEHUNH HayKH, OCO3HAHUEM BaXKHOCTU MOPaJIbHO-3THYECKUX
IIPUHLIMIIOB B AESITEILHOCTU YUEHOTO;

3) TpPyAOBOr0 BOCIMTAHHUS:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B pEIICHUM IPAKTUYECKUX 3a]a4 MaTeMaTU4EeCKOW HaIlPaBICHHOCTH, OCO3HAHMEM Ba)KHOCTHU
MaTeMaTHYeCcKOro oOpa3oBaHUs Ha MPOTSHKEHUH BCEW JKM3HM JJIl YCHEIIHOW Mpo(ecCHOHANBbHON AEATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, 0CO3HAaHHBIM BHIOOPOM U ITOCTPOCHUEM MHIAUBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

CIOCOOHOCTBIO K 3MOIIMOHAILHOMY U 3CTETUYECKOMY BOCHPUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, PELUICHUH, pacCyKJIeHUH, YMEHUIO
BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI0 MO3HAHUSA:

OpHEHTAaIel B JAEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJCTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS YEJIOBEKA,
IPUPOJBI M OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak c(epbl YeIOBEUeCKOW NesITeIbHOCTH, ITANOB €€ Pa3BUTUSA U 3HAUUMOCTH JUIS
pa3BUTHS LUBWIM3ALMM, OBJIAJACHHEM S3bIKOM MAaTEMaTHKH M MaTeMaTHYECKOH KyJbTypOll Kak CpEACTBOM IIO3HAHMSI MHUPA, OBIAJACHHEM
HaBbIKaMU HCCIIE0BATEIbCKOM 1€ATeIbHOCTH;

6) ¢pusuyeckoro BocnuTaHMA, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0 0JIAr OOy YHsI:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTUYeCKHe 3HaAHHUS B MHTEPECAX CBOETO 370POBBS, BEACHHUS 310pOBOI0 00pa3a *HU3HH (310pOBOE NMUTAHHE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUI M OTHbIXa, peryysipHas (usnuyeckas akTUBHOCTbH), CPOPMHUPOBAHHOCTHIO HaBbIKAa pe(reKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOT'O K€ MpaBa JPyroro 4ejioBeka,

7) IKOJIOru4eCcKOro BOCIIMTAHMS:



OpUEHTAIMEH HA MPUMEHEHNE MaTeMaTHYECKUX 3HAHUM ISl PEIICHHsI 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYKArOIIeH cpepl, INTaHUPOBAHUS
MMOCTYIIKOB U OILIEHKH WX BO3MOXHBIX MOCJIEJICTBUN JJII OKPYXKAIOMICH Cpelibl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa IKOJIOTHUYECKUX MPoOIeM U
IIyTEN UX PELICHUS;

8) apanTauuu K U3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U IPUPOIHON Cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMPEACIEHHOCTH, IOBBIIICHUID YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IPaKTHYECKYIO
NeSTeNIbHOCTh, B TOM 4YHCIIE YMEHHE YYUThCSA Yy IPYTHX JIIOJACH, MpUOOpEeTaTh B COBMECTHOW JCSITENLHOCTH HOBBIC 3HAHUWS, HABBIKH U
KOMITETCHIIMH U3 OTbITA APYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHHU, (DOPMYJIUPOBATH WIEH, MOHATHSA, TUIIOTE3bl 00 OOBEKTaX U SIBJICHHUSAX, B TOM YHCIIC
paHee HEM3BECTHBIX, 0CO3HABATh AS(UIIUTH COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH, TJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalldi0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIlMI0 KaK BBI30OB, TPEOYIOIIHMNA KOHTPMED,
KOPPEKTHPOBATh MPUHUMAECMBIE PEIICHUS U JCUCTBHS, ((OPMYITHPOBAThH M OIICHUBATH PUCKH U TIOCIICACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus y oOydaromerocs OyayT chopMUpPOBAHBI
MeTanpeAMeTHbIe Pe3yJbTAThl, XapaKTEPU3YIOIIMECS OBJIAJCHUEM YHUBEPCAIbHBIMU IIO3HABATEJIbHBIMU JEHCTBUSMHU, YHUBEPCAJIbHBIMU
KOMMYHUKaTUBHBIMH J€HCTBUSMHU M YHUBEPCATIBHBIMH PETYIATUBHBIMU JICHCTBUAMHU.

IMo3HaBaTeIbHBIE YHHBEPCAJIbHBbIE YUeOHbIE NelCTBUS
ba3oBble Jiornyeckue 1eMCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MATEMAaTHUYECKUX OOBEKTOB, MOHSITHH, OTHOLIEHUN MEXIy TMOHITHIMH,
(dbopmMynupoBaTh ONpPECIICHHs MOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(UKAIIMU, OCHOBAHUS Il 00OOIIEHUS U CpaBHEHUS,
KpUTEpHUH IIPOBOIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHPOBATh M TMPEeOOPA3OBLIBATh CYXACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHeE,
YCIIOBHBIE;

BBISIBJISITH MATEeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeYHsi B (DaKTax, MAHHBIX, HAONIONEHUSX M YTBEPKICHUSX,
npeajaratb KpUTEprUu AJIA BBIABICHHUA 3aKOHOMepHOCTeI\/’I u HpOTHBOp@'—IHﬁ;

ACIaTh BBIBOJBI C UCITOJIb30OBAHHUEM 3aKOHOB JIOTUKHW, ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKJ'IIO‘IeHI/II\/’I, YMOSaKJ'HO‘-IeHI/Iﬁ 110 aHAJIOTHH,

pa3buparh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKACHUU (TMPSMbIE U OT MPOTHBHOIO), MPOBOIUTH CAMOCTOSITENBHO JI0KA3aTeIbhCTBA
MaTeMaTHYeCKUX (DaKTOB, BRICTPAWBATh apTyYMEHTAIINIO, TPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, IPUMEHITh METO]] MAaTEMATHUECKON WHAYKIIHH,
000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHHUS;

BBIOMpPATh CIOCOO perieHust yaeOHOU 3a7aun (CpaBHHBATh HECKOJIBKO BapUAHTOB PEIICHHS, BHIOMpPATh HauOoJee MOAXOIAIMINN ¢ yIETOM
CAMOCTOATEIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

ba3oBbie ucciienoBaTe/ibCKue AeHCTBUSA



HCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIIbCKMH HHCTPYMEHT TO3HAHHS, (HOPMYIHPOBATh BOIPOCH], (DUKCHPYIOIIME ITPOTHBOPEUHE,
mpo0JIeMy, CaMOCTOSITETFHO YCTAHABIIMBATh UICKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIUI0, MHCHHE;

MIPOBOMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY JKCIEPUMEHT, UCCIIEA0BaHNE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTrO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOi;

CaMOCTOSITEJILHO (OPMYJIMPOBATH OOOOIICHHUS M BBIBOABI MO pe3yjIbTaTaM IMPOBEAEHHOTO HAOJIOJICHUS, MCCIICAOBAHUS, SKCIIEPUMCHTA,
OILICHUBAThH JJOCTOBEPHOCTh IMOTYICHHBIX PE3yJIbTATOB, BEIBOJIOB M O0OOIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIABUTATH MIPEIOJIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmueii:

BBISIBJISTh HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX I PEIICHUS 3a/1a4u;

BBEIOMpATh, AHATTM3UPOBAThH, CUCTEMATU3HPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO PA3IMYHBIX BHJIOB U (OPM TPEICTABICHUS;

BEIOMpaTh (opMy MpeacTaBiIcHHS HH(GOpPMAMKM W WILIIOCTPUPOBATHh pPEIIaeMbIe 3a/1a4ll CXEeMaMH, JuarpaMMamMH, HHOU rpadukoil U ux
KOMOMHAIIUSIMH;

OLICHUBATh HAJAEKHOCTh MH(OPMAIIMH IO KPUTEPHSIM, TPEITIOKESHHBIM UM C(HOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe el CTBUSs

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBHMSMHU M LEISIMHU OOIIEHUS, ICHO, TOYHO, 'PAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh ITOSCHEHUS 110 X0y pELIeHUs 3a1a4i, KOMMEHTUPOBATH ITOJIyYEHHBIN pE3yJIbTaT;

B X0/ 00CYKIeHHS 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYKa€MOW T€MBI, TPOOJIEMBI, pelIaeMoi 3aaul, BbICKA3bIBAaTh UIEH, HAlIEJICHHbIE
Ha MOUCK PCHICHUA, COITOCTABJIATh CBOU CYXJACHUA C CYKACHUAMU APYTHUX YHAaCTHUKOB JUaliora, O6H3py>I(I/IBaTI) pas3indue u CXoaCTBO HO3I/IIII/II71, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 33aJaul, IKCIEPUMEHTA, UCCIIEA0BAaHUS, IPOEKTa, CAMOCTOSITEIBHO BHIOUPATh (OPMAT BBICTYIUICHUS C
y4€TOM 33/1a4 PE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH;

IIOHUMAaTb W HCII0Jb30BaTh NPCUMYLICCTBA KOMaHI[HOfI u I/IHI[I/IBI/I}IY&J'II:HO?I pa6OTBI npu peIIcHUn y‘Ie6HI)IX MaTEMAaTHYCCKUX 3aaad,
NPUHUMATh LEJIb COBMECTHOM JEATENIbHOCTH, IJIAaHWPOBAaTh OPraHU3alMI0 COBMECTHOW PabOThI, pacHpeAesTh BHIbI padoT, JI0rOBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yJbTaT paboTHl, 060001IaTh MHEHHSI HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B IPYINOBBIX hopMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE); BHIIOIHATH CBOIO YaCTh paObOTHI
U KOOPJAWHHPOBATH CBOH )IefICTBHH C APpYruMH 4YiICHAMMW KOMaH/bl, OHCHHBATHb KAa4YCCTBO PE3yJjibTaTa M KadC€CTBO CBOCro BKJIaJla B O6HII/II\/'I
pe3yNbTaT N0 KpUTepusM, chopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe yHUBEpCcaJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranuszaums:
BBISBJISTH MPOOJIEMBI JJi PElICHUs! B )KU3HEHHBIX U YY€OHBIX CUTYyaIUsX, OPUEHTHUPOBATHCS B PA3IMYHBIX MMOAXO0/AAX MPUHATHUS PEUICHUH
(MHAMBUYANbHOE, TPYHIIOBOE);



CaMOCTOSITEJIBHO COCTABIIAThH IUIAH, aIrOPUTM pEIICHUs 3aJaud (MIM €ro 4acTh), BBIOMpaTh CHOCOO pelIeHHs] ¢ y4ETOM HMMEIOLIMXCS

PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C Y4ETOM HOBOM MH(OpMAITHH.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh CHOCO0AMHM CaMOIIPOBEPKH, CAMOKOHTpPOJIS Ipollecca W pe3ysibTaTa pEIIeHUs MaTeMaTH4ecKOM 3ajadd, CaMOMOTHMBALUU U
pednekcun;

NPEABUAECTh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PELIECHUU 337a4d, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIGHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IOCTAaBICHHOW MLIEIM W YCIOBHUSAM, OOBSCHATH IPUUMHBI JIOCTUXKEHUS WU
HEIOCTUKEHUS LIeJIU, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BBIpA)XaTh SMOIIMH NIPU U3yYCHHH MAaTEeMaTHUECKUX 00BEKTOB U (PaKTOB, 1aBaTh SMOIMOHAIBHYIO OLIEHKY PEIICHHS 33Ja4u.

INPEAMETHBIE PE3YJIbTATDI

K koHIty 00yueHus B 7 Kjiacce 00y4YarONIHICS MOTYIHUT CIACAYIONINE MPEAMETHBIC PE3yJIbTAThI:

Yuciia ¥ BbIYUCICHUSA

PaunonansHble uncna.

[lepexonuTh OT OAHOM (POpPMBI 3aUCH YHCEN K Apyroid (ImpeoOpa3oBbIBaTh NECATHUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO0, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO APOOB).

Hcnonb30BaTh MOHATUS MHOYKECTBA HATYpaJbHBIX YMCEN, MHOXKECTBA LENBIX YUCEI, MHOKECTBA PALMOHAIBHBIX YUCEN MPU PELIECHUU
3aJ1a4, IPOBEICHUH PACCYKICHUMN U JOKa3aTEJIbCTB.

[Tonumathb 1 0OBSACHATH CMBICIH MTO3ULIMOHHOM 3alIMCH HATYPAJIbHOTO YUCIIA.

CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA.

BrInonHsAT, coueTasi YCTHBIC U MMChMEHHBIC MPUEMBI, apu(MeTHYeCKue ACUCTBUS C PAIlMOHATHLHBIMU YHCIAMU, UCIOJIh30BaTh CBOWMCTBA
YyCell ¥ MPaBUIIa IEVCTBUM, NPUEMBI PALIMOHATIBHBIX BEIYUCICHUN.

BrInonaHsATe AEHCTBUA CO CTENEHSIMU C HATYypaJbHBIMHU MOKA3aTEISIMH.

HaxoauTh 3HaueHHs YHCIIOBBIX BBIPAXKEHHM, CONIEpKalIUX pallMOHAIbHBIE YMCIa U CTENEHW C HaTypalbHBIM IMOKa3aTesleM, MIPUMEHSThH
pa3zHooOpa3Hble CIOCOObI ¥ MPUEMBI BBIYMCIIEHUS, COCTABIATh U OLIEHUBATh YUCJIOBbIE BHIPAKEHUS IIPU PEIICHUU IPAKTUUECKUX 3a7a4 U 3a7a4 U3
APYTUX y4EOHBIX MPEIMETOB.

OKpyriaTh yucia ¢ 3aJaHHOW TOYHOCTBIO, @ TaK)K€ MO CMBICIY MPAKTUUECKOW CUTYyalluH, BBINOJIHATh MPUKUJKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHH, OLIEHKY 3HAYE€HHUI YMCIIOBBIX BBIPAKEHHI, B TOM YHUCJIE IIPU PEIICHUH NMPAKTUYECKUX 3a4a4.

Pemarp TexcToBbIe 3amaun apuMETHUECKHM CIOCOOOM, HCIIOJIb30BAaTh TAOJIMIIBI, CXEMbl, YEPTEXKH, APYTHe CpPEeACTBa MpPEICTaBICHUS
JAHHBIX [IPU PEILICHUU 3a]1a4.



Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSA3AaHHBIE C OTHOLICHHEM BEJIWYMH, MPOMOPUUOHAIBHOCTHIO BEJIWYWH, MPOLECHTAMH,
HHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 33/1a4 ¢ yIETOM OTPAaHUYCHUMN, CB3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX 0OBEKTOB.

JenumocTsb.

Jloka3pIiBaTh W MPUMEHATHh MPU PEUICHUM 3aJlady MPU3HAKK JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHaku AEIUMOCTH CyYMMBbl U
MPOU3BEJICHUS 1IEJIbIX YUCE.

PacknanpiBaTh Ha MHOKUTENH HATYpaJIbHbIC YUCIIA.

CB0OOOHO ONIEPUPOBATH MOHATHAME: YETHOE YUCIIO, HEYETHOE YMCIIO0, B3AUMHO MPOCTHIE YUCIIA.

Haxonute HambGonbImmii oOMIMIA ETUTENh W HAUMEHbIIEe 00INee KpaTHOE YKCENl W HCIIOJIb30BaTh WX MPU PEIICHUH 3a1ad, TPUMEHSThH
anroput™ EBkinna.

OnepupoBarh MOHIATHEM OCTaTKa 110 MOAYJIIO, TPUMEHSATH CBOMCTBA CPABHEHHI 110 MOIYJIIO.

AJiredpanyeckue BbIpaKeHust

BripakeHus ¢ nepeMeHHbIMU.

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MIPOLIECCE OCBOSHUS Y4eOHOTO MaTepuaia.

Haxonuth 3nHaueHnst OyKBEHHBIX BBIPAKEHUH TIPH 3aJaHHBIX 3HAYCHUSX MTEPEMEHHBIX.

Hcrnonb30BaTh MOHATHE TOXIECTBA, BHITTOIHATH TOKIECTBEHHbBIE TTPEOOpPa30BaHUsI BRIPAKEHUH, JOKA3bIBATh TOXK/IECTBA.

MHOrO4JIEHEHI.

BrinonHsaTs mpeoOpazoBaHus EIOTO BRIPAKEHUS B MHOTOWIEH MPUBEICHUEM MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BreimonasaTe aecTBus (ClioOkKEHUE, BRIYMTAHUE, YMHOXKEHUE) C OJHOWIEHAMU U C MHOTOWICHAMH, MMPUMEHATH (POPMYIIBI COKpPAIEHHOTO
YMHOEHUS (KBaJapaT U KyO CyMMbl, KBaJpaT U Ky0 pa3HOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM 4MCIIE€ AJI YIPOIIEHUS
BBIYHCIICHUI.

OcCyIecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXKHTEIH C IOMOIIBI0O BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHUTENS, TPYNIMHPOBKU
cJlaraeMbIX, MPUMEHSIST POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS.

[IpuMensaTh mpeoOpa3oBaHUs MHOTOUWICHOB JIJISl PEIICHUSI PA3JIMYHBIX 3a/1a4 U3 MATEMAaTUKH, CMEKHBIX TTPEIMETOB, U3 peaJTbHON MPAKTUKH.

Hcnonb30Bath CBOICTBA CcTENEHEH ¢ HATypalbHBIMU TTOKA3aTENSIMHU TSI IPE00Pa30BaHUS BHIPAKESHUH.

YpaBHeHHs U HEPABEHCTBA

Pemiate nuHelHbIE YpaBHEHHS C OJIHOM NEPEMEHHOM, MPUMEHsSsI MpaBUiIa MEpPexXo/ia OT MCXOJHOTO YpaBHEHHUS K PAaBHOCUIIBHOMY €MY.
[TpoBepsITh, SABASETCS JTM YUCIIO KOPHEM YPaBHEHUS.

[TonOupate mpuMepsI Map YUCe, IBISIOMMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUSI C IBYMs ITIEPEMEHHBIMHU.

Ctpouth B KOOPIAMHATHOH MIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMH, MOJIb3YACh TPapUKOM, TPUBOAUTH PUMEPHI
pelieHusl ypaBHEHHUS.

Pemate cucteMbl IBYyX TMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIC TPaPUIECKH.

CocTaBisTh U pelaTh JUMHEHHOE YPAaBHEHUE UJIM CUCTEMY JIMHEMHBIX YPAaBHEHUM MO YCIOBHUIO 3a7a4M, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4 MOJIyYeHHBIN pe3ysbTarT.

DyHKUMH



Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAWHATHON NPAMOHM TOYKH, COOTBETCTBYIOUIME 33/JaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alHCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OtMeuaTh B KOOPAMHATHOM TUNIOCKOCTH TOYKH I10 33JAHHBIM KOOPAWHATAM.

OyHKIUH.

Ctpoutb rpaduku JIMHEHHBIX (QYHKIMH.

OnwuceBaTh ¢ MOMOUIBIO (DYHKIIMI H3BECTHBIC 3aBUCHMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHE, IIeHa, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOAUTEILHOCTD, BPEMs, 00BEM PabOTHI.

Haxonute 3HaueHne GpyHKIMHU 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh TpaduUeckuii crocod MpeACTaBICHUS W aHadu3a WH(GOpPMAIMU, W3BIEKATh U MHTEPIPETUPOBATh MHPOPMALUIO U3 TpadhUKOB
peaIbHBIX MPOIECCOB M 3aBUCUMOCTEH.

Hcnonp30BaTe CBOMCTBA (YHKIMHA Ui aHAIH3a TPagUKOB peabHBIX 3aBUCHMOCTEH (Hynu (YHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA
(bYHKIMH, TIPOMEKYTKH BO3pacTaHus 1 yObIBaHHS (QYHKIUH, HANOOJIbIIEE U HANMEHbIIEE 3HAYCHUS (PYHKIIHN).

Hcnonp3oBatek rpaduKu U1 HCCIEOBAHMUS MPOLIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 33/1a4 M3 JPYTUX Y4eOHBIX MPEIMETOB U peaIbHON
KHU3HH.

K koHIty 00yueHus B 8 kiiacce 00y4aronuiics MoxyduT CAeAyIONIie MPeAMETHbIE PE3yIbTaThI:

Yucia v BbIYUCTICHUA

HppaunoHanpHble YnCiIa.

[ToHMMaTh U UCTIOJIB30BATH MPEACTABIEHHUS O PACIIUPEHUH YU CIOBBIX MHOYKECTB.

CB0oOOIHO OmepupoBaTh MOHATUSAMHU: KBaJpPaTHBIA KOpPEeHb, apuMETHUECKHUI KBaApaTHBIM KOPEHb, UPPANMOHAIBHOE YKCIO0, HAXOIWTh,
OIICHUBATh KBAJpPATHBIE KOPHHU, HCIOJB3YS MPH HEOOXOAMMOCTH KAJIBKYJSITOP, BBIMOJIHATH MPeoOpa3OBaHUS BBIPAKEHUN, COJACPIKAIINX
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh HaYallbHBIE TPECTABICHUS O MHOKECTBE JCHCTBUTENBHBIX YHCEN /U CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUH, N300paxkaTh
JEHUCTBUTENBHBIE YUCIIA TOUKAMU Ha KOOPJUHATHON MPSIMOM.

Hcnonb30BaTh 3amucy OOJBIIMX M MAJIBIX YHCEN C MOMOIIBI0 JAECATUYHBIX Apobeit u cremeHei ywcna 10, 3amuchiBaTh M OKPYIJIATH
YHCJIOBBIE 3HAYEHHUS PEAIbHBIX BEJIMYUH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUM.

JemnumocTsb.

CB0OOOHO OMEepUpOBaTH MOHSATHEM OCTAaTKa MO MOJYJI0, MPUMEHSATh CBOWCTBA CPAaBHEHUH MO MOMAYIIO, HAXOAUTh OCTAaTKH CYMMBI U
IIPOU3BEIECHNUS 110 JAHHOMY MOJYJIIO.

AnredOpanyeckue BbIpasKeHH s

JIpoOHO-palinoHaNbHbIE BHIPAKEHUS.

Haxoauth nonycTuMbie 3HAUECHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATLHBIX BBIPAKCHUSX.

[TpuMeHsSITh OCHOBHOE CBOMCTBO PAallMOHAIBHON IPOOH.



BrimonasaTe npuBeeHne anredpandeckux Ipodei kK o0IeMy 3HaMeHATENI0, CIIOKEHUE, YMHOKEHHUE, ACJICHUE anreOpandeckux Apooeii.

BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHuUs PAIIIOHAIBHBIX BBIPAKCHUH.

[TpumMeHsaTH IpeoOpa3oBaHKs BEIPAXKEHUH I PEICHUs PA3IMYHbIX 33/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEAMETOB, U3 PEaTbHOMN MPAKTHKH.

Crenenu.

[IpuMeHATh MOHATHE CTENEHU C ILEJIbIM IOKa3aTeJeM, BBIIOJHATh NPeoOpa3oBaHMs BBIPAKEHHM, COJAEpXkAIUX CTENEHU C ILEeJIbIM
[I0KA3aTEeJIEM.

WppanmonanbHble BHIPAKEHUS.

HaxonuTe nomycTuMble 3Ha4eHUs IEPEMEHHBIX B BBIPAKEHUSIX, COIEPKAILUX apuU(PMeTHUYECKHUEe KBaPaTHbIE KOPHH.

BoimonHaTe npeoOpa3oBaHys HPPALIMOHAIBHBIX BBIPAXKEHUH, UCIIOJIB3Ysl CBOMCTBA KOPHEH.

YpaBHeHusI U HEPaBEeHCTBA

Pemarb kBagpaTHbIE ypaBHEHUS.

Pemate 1po6GHO-panioHalIbHbIE YpaBHEHUS.

Pematp nuHeHbIE ypaBHEHUS C IApAaMETPAaMU, HECIOKHBIE CUCTEMBI IMHEWHBIX YPABHEHHUN € TapaMETPaMHU.

[TpoBOUTH UCCIENOBAaHHS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHCIIE C PUMEHEHUEM TpapHUeCKUX MpeIcTaBiIeHul (YCTaHaBINBATb,
MMEEeT JIM YpaBHEHUE WM CUCTEMa YPaBHEHUN PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

[lepexoauTh OT CiIOBECHON (GOPMYIHMPOBKM 3aJaud K e€ anredpandyeckoil Mojaeiau ¢ MOMOIIbI0 COCTAaBJICHUS YPABHEHUS WU CHCTEMbI
YPaBHEHUI, HMHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33a/1a4y TIOJYyUYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUISl CPaBHEHHWs, OLIEHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M HX
CHCTEMBI, J1aBaTh I'pauUeCKyI0 WIUTIOCTPALIMI0 MHOXKECTBA PEILIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKUNH

[ToHrMaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIEC MOHATUS U A3bIK (TEPMHUHBI, CHMBOJIMUYECKHE 0003HAYEHHUS), ONIPEEIIATh 3HaUeHUEe (PYHKINUU
10 3HAUYEHUIO apryMeHTa, ONpeAeNsaTh CBOMCTBa PyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku QpyHKUINN , OMUCHIBATH CBOMCTBA YUCIOBOM QYHKIMH 10 €€ rpaduKy.

K koHIty 00yueHus B 9 kiiacce 00y4aronIuiics MOTy4YUT CASAYIONINE MPEAMETHBIE PE3yIbTaThI:

Yucia v BbIYUCTICHUA

CBoOOHO OmEepHpOBaTh MOHATHUSMH: KOPEHb N-Ml CTEMEHH, CTENEeHb C PAIlMOHAIBHBIM ITOKa3aTelieM, HaXOIuUTh KOPEHb N-M CTENeHH,
CTENEHb C pallMOHATBHBIM TOKA3aTEeJIeM, MCIIONB3Ysl TPU HEOOXOAMMOCTH KaJIbKYJIATOP, IPUMEHSATh CBOMCTBA KOPHS N-Ml CTENEHM, CTENEHU C
palMOHAIBHBIM ITOKAa3aTEJIEM.

Hcnonbs30BaTh MOHATHE MHOXKECTBA ACHCTBUTEIBHBIX YUCEN MPU PEIICHUH 3aa4, TPOBEACHUHN PACCYKIACHUN U 10Ka3aTEIbCTB.

CpaBHMBaTh W yHOPAIOYMBATH JACHCTBUTEIBHBIE YHCIA, OKPYIVISATh JCHCTBUTEIBHBIE YHWCJIA, BBINOJIHATH MPUKHUIKY pe3yjbTaTa
BBIYMCIICHH, OLICHKY YUCJIOBBIX BBIPAKEHUH.

Auredpanyeckue BbIpasKeHUs

CB00OHO ONIEpUPOBATH MOHATHEM KBAAPATHOTO TPEXUIICHA, HAXOIUTh KOPHU KBAIPATHOTO TPEXUIICHA.



PackianpiBath KBaApaTHBIN TPEXUJIEH HA TUHEUHBIE MHOKHUTEH.

YpaBHeHusI U HEPaBEeHCTBA

Pemarp nuHeliHbIe U KBaJpaTHbIE YPaBHEHHUS, YPAaBHEHUS, CBOLINECS K HUM, JPOOHO-PALlMOHAJIbHBIE YPABHEHHUS.

Pemare Hec0XKHbBIE KBaIpaTHbIE YpPaBHEHHUS C IIAPAMETPOM.

Pemare nuHelHble HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, MCIIOJIb30BaThb METOJ| MHTEPBAIOB, M300paXkaTh pEIIEHUE HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Pemarp cucrembl ABYX JMHEHHBIX YpaBHEHUH C JBYyMs NIEPEMEHHBIMM U CUCTEMBI JByX YpPaBHEHHi, B KOTOpPBIX OJHO ypaBHEHHE HE
ABJISICTCS JIMHEHHBIM.

Pemiate Hec10&KHbBIE CUCTEMbI HETMHEHHBIX YPAaBHEHUH C TapaMeTpOM.

[TpuMeHsTh METONIbI PaBHOCHIIBHBIX NPeoOpa3oBaHuil, 3aMEHbI MIEPEMEHHOMN, TpaUuecKoro MeToa Py PEeUIeHUH ypaBHEHHN 3-if u 4-i
CTEIICHEHN.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOILIME KBAaPAaTHOE HEPABEHCTBO, U300paXKkaTh PELICHUE CHCTEMbI
HEpaBEHCTB Ha YMCJIOBOW MPSMOI1, 3aIIMCBHIBATh PEIIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemarb ypaBHeHMsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE€ C OTPaHUYEHUSIMH, Hal[pUMEp, B LIEJIbIX YHCax.

[TpoBOIUTH UCCIENOBAaHHS YPABHEHUH U CUCTEM YPAaBHEHUH, B TOM YHCIIE C TPUMEHEHUEM TpapHUeCKuX MpeIcTaBiIeHul (YCTaHaBINBATbD,
MMeEeT JI ypaBHEHHUE WM CUCTEMa YPAaBHEHUH PELIeHHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemrate TekCTOBBIE 33/1a4K aNredpanyecKuM CrocoO0M ¢ TOMOIIBIO COCTaBJIEHUS! YPAaBHEHU, HEPABEHCTB, UX CHUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U X CHCTEMBI JUIsl COCTABIIEHUSI MaTEMAaTUYECKON MOJIETN peasibHOM CUTyalluy WIN TMPUKIIATHON
3aJlauM, UHTEPIPETUPOBATH MOTYUEHHBIE PE3YIbTAThI B 3aJAHHOM KOHTEKCTE.

YucaoBbie MOCIAEI0BATEIbHOCTH M IPOrPECCHH

CB00O/IHO omepUpoBaTh MOHATHAMM: 3aBUCUMOCTb, (DYHKIMS, Tpapuk (QyHKIUHM, IpsMas MpPONOPLIUOHAIBHOCTb, JIMHEWHas (QyHKLuS,
oOpaTHas MpoINopLHUOHAIILHOCTb, Tapadoia, runep0osia, KyCouyHo-3a/laHHast QyHKIUS.

HccnenoBats GyHKIMIO 10 €€ rpaduKy, yCTaHaBIMBATh CBOMCTBA (PYHKIMIA: 00JIaCTh ONpeeeHUsl, MHOKECTBO 3HAUE€HUH, HYJIU (QYHKIIH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKHM BO3pAacTaHusi M yOBbIBaHUS, YETHOCTh M HEUETHOCTb, HauOOJbIlee W HaUMEHbIEe 3HAYCHMS,
ACHUMITOTHI.

Pacnio3naBath KBajpaTH4yHyIO0 (QYHKIMIO N0 (hopMyJie, IPUBOAUTH NMPUMEPHl KBAAPATHUHBIX (PYHKUUN W3 pearsbHON >KU3HH, (PU3MKH,
FE€OMETPUH.

Onpenensts nonoxeHue rpadrka KBaApaTUIHON QYHKIIMH B 3aBUCUMOCTHU OT €€ KO3(PPUIIMEHTOB.

Ctpoutb rpaduk KBaJpaTHUHON (QYHKIIMH, OMUCHIBATh CBOMCTBA KBAAPATHUHON (DYHKIMU 1O €€ rpaduKy.

Vcnonb30BaTh CBOWCTBA KBaIPATUYHON (PYHKIIUH [T PELIeHUs 3a/1ay.

Ha npumepe kBagpatnynoit pyHKimu cTpouTh rpaduk ¢pyukuuu Y =af(kx + b) + ¢ ¢ momorpo npeodpasosanuii rpaduka Gyaxipm Y=Ff(X).

WnmocTpupoBaTh ¢ IOMOIIBIO TpaduKa peaabHyI0 3aBUCUMOCTb WIIH MTPOLIECC 0 UX XAPAKTEPUCTUKAM.

Apudmernyeckasi 1 reoMeTpruuecKas NpPOrpeccun

CB000/IHO OnIepUpPOBATh MOHATUSMHE: ITOCIEI0BATEILHOCTD, apu(hMeTHUECKas! K TeOMETPUYECKasi IIPOTPECCHH.



3anaBath MOCIEA0BATEIHLHOCTH Pa3HBIMU CIIOCOOAMU: OMHUCATEIbHBIM, TAOJUYHBIM, C TOMOUILIO (POPMYIIBI N-TO YJieHa, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHHUSA C MCIONB30BaHHEM (OPMYI N-TO 4ieHa apu(pMeTHUEeCKOM W TeoOMeTPUYECKON MPOrpeccHil, CyMMBI NEpPBBLIX N
YJICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaun, CBsI3aHHBIE C YMCIOBBIMU IIOCJIEIOBATENBHOCTSIMH, B TOM YHCIE 3a/laddl U3 pealbHOW >KU3HU (C HCIOJIb30BAHHEM
KaJIbKYJISATOPA, U(PPOBBIX TEXHOJIOTHI).

Pacnio3naBath W TPUBOAWUTH NPUMEPHl KOHEYHBIX M OECKOHEYHBIX IOCIIEAOBATEIBHOCTEH, OTPaHMYCHHBIX IOCIEI0BATEIbHOCTEH,
MOHOTOHHO BO3pacTarouux (yObIBaIOUINX ) MOCIEI0BATEIIbHOCTEH.

HNmeTts mnpencrtaBieHHe O CXOJIMMOCTH IIOCIIEOBATEIbHOCTH, YMETh HAXOAUTh CyMMY OECKOHEUHO YOBIBAalOIIEH TI'€OMETPUYECKOM
IIPOrPECCUH.

[IpuMmeHsTh METOI MaTEMATUUECKON MHAYKLIUHU IIPU PELLIEHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC

KoaudecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

DJIeKTpOHHbIe (LM (pPOoBbIE)

Ne o/ Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI
Caitr I'ymuna
1 YUCJIA U BBIYUCJIEHUA. 1 1 https://math7p-vpr.sdamgia.ru/
PanmonansHbie yncna (IOBTOpeHUE) POl
https://resh.edu.ru/subject/16/7/
Caitr I'ymuna
) OYHKIUHNU. KoopauHatsl 1 17 1 https://math7p-vpr.sdamgia.ru/
rpaduku. OyHKIIUU POIII
https://resh.edu.ru/subject/16/7/
Caiir I'ymuna
3 AJITEBPAMYECKUWE BBIPAYKEHU . 7 https://math7p-vpr.sdamgia.ru/
BrIpaxxeHus ¢ nepeMeHHbIMU POII
https://resh.edu.ru/subject/16/7/
Caitr I'ymuna
4 YPABHEHI/I{I U CUCTEMBI 10 1 https://math7p-vpr.sdamgia.ru/
YPABHEHUMU. Jluneiinbie ypaBHEHUS POIII
https://resh.edu.ru/subject/16/7/
Caiit I'ymuna
5 YUCJIA U BBIYNUCJIEHUA. Crenens ¢ 6 https://math7p-vpr.sdamgia.ru/
HaTypajabHbIM [10Ka3aTeJIeM POl
https://resh.edu.ru/subject/16/7/
Caiit I'ymuna
AJITEBPAMYECKUWE BBIPAYKEHU . https://math7p-vpr.sdamgia.ru/
6 23 1
MHorouneHst POl
https://resh.edu.ru/subject/16/7/
7 AJITEBPAYECKUE BBIPAKEHU . 14 1 Caiit I'ymuna



https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

YUCJIA 1 BBIYMCIIEHM L.

https://math7p-vpr.sdamgia.ru/
POIII
https://resh.edu.ru/subject/16/7/

Caitt I'ymuna
https://math7p-vpr.sdamgia.ru/

[TPO'PAMME

8 JemnumocThb 10 POII
https://resh.edu.ru/subject/16/7/
Caitt I'ymuna
9 OVYHKIUW. Jluneiinas GyHKImsS 16 ?)tgﬁl://math?p_vpr'SdamqIa'rU/
https://resh.edu.ru/subject/16/7/
YPABHEHWI 1T CUCTEMbI ESH;};;’]I;I;I;& -vpr.sdamgia.ru/
10 VPABHEHUM. CrcTeMbl JTMHEHHBIX 14 PBKI)H. S (e
YPaBHCHIA https://resh.edu.ru/subject/16/7/
Caitr I'ymuna
1 [ToBTOpenue, 0600IICHNE, g https://math7p-vpr.sdamgia.ru/
cUCTeMaTH3aus 3HaHUU POII
https://resh.edu.ru/subject/16/7/
OBIIEE KOJIMYECTBO YACOB I10 136



https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/

8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Kontpouabnsie IIpakTnyeckue
NpPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Caitt I'ymuna
1 YPABHEHHMS U HEPABEHCTBA. 20 1 https://math8p-vpr.sdamgia.ru/
Hepasencrtsa PolI
https://resh.edu.ru/subject/16/8/
Caiir I'ymnna
) YNCJIA YU BBIYUCJIEHUSI. 17 1 https://math8p-vpr.sdamgia.ru/
KBagpartHslii KOpeHb POIII
https://resh.edu.ru/subject/16/8/
Caiir I'ymmna
3 YPABHEHHS U HEPABEHCTBA. 17 1 https://math8p-vpr.sdamgia.ru/
KBanpaTHbsle ypaBHEHUS POIII
https://resh.edu.ru/subject/16/8/
Caiir I'ymuna
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 https://math8p-vpr.sdamgia.ru/
JpoOHO-palinoHaIbHbIE BEIPAXKEHUS POIII
https://resh.edu.ru/subject/16/8/
Caiir I'ymuna
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 https://math8p-vpr.sdamgia.ru/
JlpoOHO-palmoHaNbHbIe ypaBHEHUS POIII
https://resh.edu.ru/subject/16/8/
Caiit I'ymuna
https://math8p-vpr.sdamgia.ru/
6 O VHKIUU 15 1 P
https://resh.edu.ru/subject/16/8/
7 AJITEBPAMYECKUE BBIPAYKEHU L. 14 Caiir I'ymuna




Crenenu https://math8p-vpr.sdamgia.ru/
POII
https://resh.edu.ru/subject/16/8/
Caitr I'ymuna

YHCJIA 1 BBIYUCJIEHUSI. y https://math8p-vpr.sdamgia.ru/

JemnumocThb POII
https://resh.edu.ru/subject/16/8/
Caitr I'ymuna

[ToBTOpeHnue, 0000IICHNE, 10 https://math8p-vpr.sdamgia.ru/

CHUCTEMAaTHU3alUs 3HAHUI POII
https://resh.edu.ru/subject/16/8/

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n nmporpaMmmbl Bcero KOHTpOHbeIe HpaKT"quKHe OﬁpaSOBaTeJILHbIe pecypcChbl
padoThI padoThbI
POIII
1 OYHKIIH o5 1 httpu)s://resh.edu.ru/subiect/16/9/
Caitt 'ymuna
https://math-oge.sdamgia.ru/
POII
) YPABHEHUA 1 HEPABEHCTBA. 15 1 https://resh.edu.ru/subject/16/9/
KBagparnaslie HepaBeHCTBa Caiit I'ymuna
https://math-oge.sdamgia.ru/
POII
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 https://resh.edu.ru/subject/16/9/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI Caitr I'ymuna
https://math-oge.sdamgia.ru/
YUUCJIOBBIE PO .
4 TIOCJIEIOBATEJLHOCTH 1 25 1 gﬁlgjilii“r“/ subject/16/9/
MPOTPECCHH https://math-oge.sdamgia.ru/
POIII
5 AJITEBPANYECKUE BBIPAXKEHA. 12 1 https://resh.edu.ru/subject/16/9/
CTteneHb C pallMOHAIBHBIM TTOKa3aTeeM Caiir I'ymuna
https://math-oge.sdamgia.ru/
POIII
5 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 34 1 https://resh.edu.ru/subject/16/9/
3HAHUHI Caiir I'ymuna
https://math-oge.sdamgia.ru/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
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