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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OAHMM U3 OINOPHBIX KypCOB OCHOBHOTO 0O0IIero o0pa3oBaHUs: OHA
obecrieynBaeT M3y4eHHE JPYTUX JUCHUIUIMH, KAaK €CTECTBEHHO-HAyYHOrO, TaK M TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOJUMO MJIs NPOJOJDKEHUS OOpa3oBaHUS M B IOBCEIHEBHOW IKHU3HM.
Pa3zButue y 00ydaronuxcsi Hay4HbIX MPEACTaBICHUI O MPOUCXOXKICHUN U CYLIHOCTH anredpanyeckux
abcTpakuuid, crmocode OTpaKeHHs MaTeMaTHUYeCKOW HayKOHl SBICHHMH M IPOILECCOB B MPHPOJE U
o0I1IecTBe, POJIM MaTEMAaTUYECKOTO MOJICTIMPOBAHUS B HAYYHOM NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHMSI M KAueCTB MBILIUICHHs, HEOOXOJUMBIX Ul aJanTalud B
COBpeMEHHOM L poBoM obiecTBe. Vzyuenue anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOI0aTh,
CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JI€HCTBHA W BBIBOJBI, (OPMYIHPOBATH YTBEPKICHHUA.
OcBoenne Kypca ajireOpbl oOecliedMBaeT pa3BUTUE JIOTMYECKOTO MBIIUICHUS OOYyYaroluXcs: OHHU
UCHOJNb3YIOT JEAYKTUBHBIE W MHIYKTUBHBIE pacCyXIeHHs, O0000leHHe | KOHKPETH3alHIo,
abctparupoBanne u aHaiormro. OOydeHHe anreOpe TMpenanoyiaractT 3HAYUTEIbHBIA — 00BEM
CaMOCTOSITEJIbHOM J1eATENbHOCTH O00y4aroIIMXCs, O3TOMY CaMOCTOSITEJIbHOE PELICHHUE 3a/1ad SIBIISIETCS
peanu3anuen AeaTelbHOCTHOrO MPUHIUIA O0yUeHHUS.

B crpykrype mporpaMmel yyeOHOro kypca «AuireOpa» Jyuisi OCHOBHOTIO 00ILIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METONNYECKUE JHMHUU: «Yucna U BBIYUCICHUNAY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuumy». Kaxgas wu3 3Tux
COJIEP/KATEIBHO-METOANYECKUX JIMHANA DPAa3BUBAaCTCS HA MPOTHKEHUU TPEX JIET M3Y4YEHMs Kypca,
B3aUMOJICHCTBYSl € JPYrMMM €ro JMHUsAMU. B Xxozme wu3ydeHus ydeOHOro kypca oOydarommmcs
MIPUXOAUTCS JIOTUYECKU PACCYKIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3u ¢ aTUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYeCKOro o00pa3oBaHUs U CIOCOOCTBYIOIIME  OBJIAJACHUIO
00y4aroIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3pika. CopepikaTelbHOW U CTPYKTYpHOU
0COOEHHOCTBIO YUeOHOT0 Kypca «Anredpa» sBiIseTCs €r0 HHTETPUPOBAHHBIHN XapakTep.

Copepxanve nuHUM «Yucna ¥ BBIYMCIEHUS» CIYKUT OCHOBOHM NJsl JalIbHEHIIEro HM3y4eHHs
MaTeMaTHKH, CIHOCOOCTBYET DPAa3BUTHIO Y OOYYAIOIIMXCS JOTMYECKOIO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMU, & TaKXKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX
JUI TIOBCEIHEBHOW >KM3HM. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOI'O 00IEro obpa3zoBaHHs
CBS3aHO C PALMOHAIBHBIMH W UPPALMOHAJIBHBIMU YHCIaMH, (OPMHUPOBAHMEM NPEJICTaBICHUH O
NEHCTBUTENBHOM 4HMcJe. 3aBEpIICHHE OCBOCHMSI YMCIOBOW JIMHUM OTHECEHO K CpeAHEeMYy oOliemy
00pa3oBaHMUIO.

Conepxanue JByX ainreOpanueckux JUHUH — «AnreOpandeckue BhIpaXEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CMocoOCTBYeT (opMHpOBaHUIO Yy OOydarolUXCsl MaTeMaTHYecKOoro —amnmnapara,
HE0OXO0IMMOr0 JJIsl pelIeHus 3a/1a4 MaTeMaTUKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHUS y4eOHBIM MaTepual TPYNIHUPYETCsl BOKPYT
palMoOHANBHBIX BbIpAXKEHUH. Asnredpa JIEeMOHCTPHPYET 3HAYEHHWE MAaTeMaTHKH KakK S3bIKa JUIs
ITIOCTPOEHHsI MAaTEMAaTUYECKUX MOJENEH, ONMMCAHMS MTPOLIECCOB U SABJIICHUM pealbHOro mupa. B 3agaun
oOyueHusi anreOpe BXOAIT TaKXke JaJbHEWIIee pa3BUTUE AJITOPUTMUYECKOTO  MBIIIICHMUS,
HEOO0XOAMMOTO, B YaCTHOCTH, ISl OCBOCHMS Kypca HMH(POPMATHUKH, U OBJIAJCHUE HaBBIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJIBHBIX (OpPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne (pyHKITMOHATIBHO-TpA(QUIECKON JMHUM HAIEJICHO HA TOJY4YeHHE OOYYarOIIMMUCS
3HaHUM 0 (QYHKIMAX Kak BaKHEHIIEeH MareMaTHyecKod MOJENH JUIs ONHCAaHHWs W HCCIEeJOBAHUS
pa3HOOOpa3HBIX MPOILIECCOB U SIBIEHUH B mpupoae u oOmiectBe. M3ydyeHue matepuana criocoOCTBYeT



Pa3BUTHIO y OOYYaIOMIMXCS YMEHHUS HCIIONIB30BAaTh DPA3JIMUHBIC BBIPA3UTENFHBIC CPEACTBA S3BIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TIpaduuecKkre, BHOCHT BKJIaJg B (HOpMHPOBAHHE
HpeZ[CTaBJIeHI/Iﬁ 0 POJIM MAaTECMATUKHU B PA3BUTUN TUBUJIIM3AllUH U KYJIbTYPHI.

Cornacno ydeOHOMY IuUtaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Aunredpa», KOTOPBIH
BKJIIOYACT CJEAYIOIINE OCHOBHBIC pa3/ienbl copepkaHus: «Uuciaa u BBIYMCICHHS», «AJreOpandecKue
BBIPAKCHUS», «Y paBHEHUS U HEPABEHCTBAY», «DyHKIMNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 vaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B Heenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Ymucna ¥ BoIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEX0a OT OJHON (HOpMBI 3amucu ApoOEH K IPyrow.
[lonsTe panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSJAOYMBAHME PALUOHAIBHBIX YHCEIL.
Apudmernyeckrue IeMcTBUS ¢ pallMOHAJIBHBIMU 4MciaaMu. PerieHue 3agad U3 peanbHOM NMPaKTHUKU Ha
4acTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIpeAeieHUE, IPeoOpa3oBaHuE BBHIPAKEHUN Ha OCHOBE
oIpeJiesIeHus], 3anuch OonbmMX yucen. [IponeHTsl, 3anucy NpoLEeHTOB B BUJE Ipodu U ApoOu B BUE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y HA NIPOLICHTHI, PEILICHUE 3a1a4 U3 PEAIbHOU TPaKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IPOMOPIIMOHATBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

IlepemeHHBIE, YMCIOBOE 3HAYCHHME BBIPDAKEHUS C IE€peMEHHOH. JlomycTumble 3HaYeHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXIy BEIWYMHAMHU B BHAe (HopMyibl. Beramcienus mo
¢dopmynaMm. [IpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHHI, TOXIECTBEHHO pPaBHbIE BBIPAXKEHMS, MpaBUiIa
npeoOpa3oBaHusl CyMM M IPOU3BEJCHUHN, MpaBWJIa PACKPBITHS CKOOOK M TNPUBEAEHUS MOAOOHBIX
cllaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0OKA3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. CroOXeHHe, BBIYUTAHUE, YMHOXKEHUE
MHOTro4wIeHOB. DOPMyIIbl COKPAIIEHHOTO YMHOXKEHHU: KBaApaT CyMMBI U KBaJapar pasHocTtu. PopMyia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWICHOB Ha MHOXKUTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IIpaBWJIa IPeoOpa3oBaHMsI YPAaBHEHMs, PaBHOCHUIBLHOCTh
YpPaBHEHUU.

JInneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOIO YpPaBHEHHUs, pELICHUE
JUHENHBIX ypaBHeHMU. COCTaBJIEHHE ypaBHEHUI IO YCIOBMIO 3ajaudd. PerieHue TEKCTOBBIX 3a7ad C
MMOMOIIBIO YPaBHEHHUM.

JluneiiHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH U ero rpapuk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUH ¢ JABYMs NEpeMeHHbIMH. PelieHne cucreM ypaBHEHMH criocoOoM moacTaHOBKH. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUIA.

DOyHKIUH

Koopannara Toukn Ha npsmoil. UncnoBele mpoMexyTku. PaccrosHre Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHat, ocu OX um Oy. AbGcumcca M oOpaMHATa TOYKM Ha
KOOpJAUHATHOM TuiocKocTH. [Ipumepsl rpadukos, 3a1anHbIx GopmynaMu. UTeHue rpapukoB peagbHbIX
3aBucumocteil. [lonstue ¢pynknuu. I'padux ¢ynknun. CpoiictBa pynkuuid. JIunelinas dyHkuus, eé



rpaduk. ['paduk Gyukiuu y = |X|. I'padudeckoe perieHue TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YpaBHEHUU.

8 KVIACC

Yuciia 1 BbIYMCICHUS

KBagpatHslii kopeHb U3 urcia. [lonarue 06 nppanuoHansHoM yucie. JlecsTuyHble NpUOIHKeHHs
uppanuoHanbHbIX uucen. CBoiicTBa apu(METHUECKUX KBaJPAaTHBIX KOpHEH M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIA.

Crenens ¢ nenslM 1okasaresiem U e€ coiictsa. CTaHgapTHas 3alnch YHUCIIa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckast a1poOb. OCHOBHOE CBOWCTBO airedpamveckor apodu. CrokeHue, BRIYUTAHHE,
YMHOXXEHUE, JiefieHne anredpanyeckux ApoOeil. PanonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHme, popMyna KopHell kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUN, CBOMASIIMUXCA K JIMHEHMHBIM U KBajgpaTHbIM. lIpocreiimue npoOHO-panmoHaIbHBIC
YPaBHEHUS.

I'papuueckas uHTEpHnperanusi ypaBHEHUH C JBYMS IE€PEMEHHBIMM U CHUCTEM JIMHEHHBIX
YPAaBHEHUN C JBYMs IEpeMEHHbIMU. [IpuMepsl pelIeHHs] CHCTEM HEIMHEHMHBIX YPAaBHEHHU C JIBYMs
IIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBsle HEpaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OnHONM NepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CrucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

DYyHKIUH

[Tonarue ¢pynkuuu. O61acTh ONpeneaeHnss U MHOXECTBO 3HaueHul GpyHkunu. CrocoObl 3a1aHus
GbyHKIHi.

I'paduk Qynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpadukoB ¢QyHKIIHM,
OTPaXKAIOIINX PEATBHBIE IPOLIECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padUKH.
OyHKIUU Y = X4, y= X3, y= VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHCHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble yuciia, UppalMOHAIBLHBIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE JECATUYHbIE IPOOH.
MHOXecTBO NEHCTBUTENBHBIX YUCEN, NEHCTBUTENIbHBIE YHCIa KaKk OECKOHEUHbIE JECATHUYHBIE JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXECTBOM JIEUCTBUTEIIBHBIX YHUCEI U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YUCell, apu(MeTHYeCcKue 1eUCTBUS C 1eHCTBUTEIbHBIMU YHCIaMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEILHOCTH IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaUEHHE BETUYMHBI, TOYHOCTh pubimxenus. Okpyrinenue uucen. [lpuknaka u
OIIEHKA Pe3yJIbTaTOB BHIUMCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOJSIIMXCSA K KBaJApaTHbIM. bukBajgpaTHOe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHMH TpEeTbed W YETBEPTOM CTENEHEW pAa3jIoKEHHEM Ha
MHOXUTENH.



Pemenne npoGHO-pallMOHANBHBIX YypaBHEHHH. PelieHne TEKCTOBBIX 3a1ad  aireOpandecKum
METOJIOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIepeMEHHBbIMU. Pemenue cucreM IByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a JPYyroe —
BTOpO# cTteneHu. ['paduueckas MHTEpIIpeTalUsl CUCTEMbI YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMU.

Pemienue TekcToBBIX 3aau aNredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne IMHEMHBIX HEPABEHCTB C OJHOM IIEpEMEHHON. PelieHne cucTeM JINHEWHBIX HEPaBEHCTB
¢ onHOM nepemeHHoll. KBagpaTHble HepaBeHcTBa. ['paduyeckas MHTEpHpeTalus HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUNH

KBanparnunas gynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KoopAWMHATE BEPIIMHBI TapadOIbI,
0Chb CUMMETpPHUU IapaboJIbl.

Ipadukn dyukumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X| u ux csoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTHe YMCIOBOM TMOCIENOBATEIBHOCTH. 3aJaHHUE IIOCJIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popmyoii N-ro wieHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. Popmyisbl N-ro uieHa apupMeTHYecKod u
rEOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre YIEHOB apH(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHLIUAIbHBINA pOcT. CI10KHBIE IPOLEHTHI.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJibTaTbl  OCBOGHMS  IpOrpaMMbl  ydyeOHOro Kypca  «Aunredpay
XapaKTEePU3YIOTCS:

1) naTpuoTnYecKoe BOCIIMTAHNE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY W HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHMXKEHHSIM POCCUUCKHX MATEMaTUKOB W POCCHUIMCKOM MAaTE€MaTUYECKOM IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaaaHCKoe H JyXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TFOTOBHOCTBIO K BBINOJHEHHIO O0O0s3aHHOCTEH TpakJaHMHA W pealu3alud €ero Ipas,
MPEACTABICHUEM O MAaTeMAaTHMUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHS PA3NIMYHBIX CTPYKTYp, SBICHUM,
MPOLEAYp TPa)KAaHCKOTo OOIecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHHH HayKu, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHUECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHM MPAKTUYECKUX 33Jad MaTeMaTH4YeCKOU
HAIMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMaTU4YecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KH3HU
JUTsl YCTICTTHOW MPOo(deCCHOHATBHON JeATEIPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M TTOCTPOEHUEM MHIANBUIYATbHON TPAGKTOPUU OOpa30BaHUS U KU3HEHHBIX TIJIAHOB C yU4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:



CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUSITHIO MaTeMaTHUYECKUX OOBEKTOB,
3aJla4, peleHul, pacCyKAeHUI, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpI/IeHTaHI/Ieﬁ B JCATCIIBHOCTU Ha COBPCMCHHYIO CUCTCMY HAaYYHBIX HpeHCTaBHCHI/Iﬁ 06 OCHOBHBbIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YeNIOBEKa, MPUPOJbI U OOIIECTBa, TOHUMAHHEM MaTeMaTH4YeCKOW HayKu
Kak cQepbl YeNOBEYECKOM [EeATENBHOCTH, JTAaloB €€ pa3BUTHUS M 3HAUYUMOCTHU U Pa3BUTHUS
OUBUIN3aAlIUHU, OBJIAACHHUCM A3BIKOM MAaTEMAaTHUKU H MaTeMaTHYEeCKOU KyJIBTypOfI KakKk CpCACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILHI/IMI/I HaBbIKaMU PICCJIGIIOB&TGJIBCKOIZ JACATCIIbHOCTH,

6) ¢usnueckoe BocnUTaHME, (POPMHPOBAHHE KYJILTYPbl 310POBbS M 3IMOIMOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IIPHUMCHATH MATCMATHYCCKUC 3HAHHWA B HMHTCPECAX CBOCIO 340POBbA, BCIACHHA
3I0pOBOTO 00pa3a KW3HU (340pOBOE MHTAaHWUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OT/BIXA,
perynspHas ¢puznyueckas akTUBHOCTh), CHOPMUPOBAHHOCTBHIO HaBbIKa pedieKCuu, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O ke [paBa IPYroro 4eJIoBeKa,

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpI/IeHTaIII/Ief/'I Ha TPUMCHCHUEC MATCMATHYCCKUX 3HAHUHI IJI1 pCHICHUA 3adad B oOJractu
COXPAHHOCTH OKPYXAaroIle Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCIEICTBUN
JUIS OKPY>KaloIlel Cpebl, OCO3HAHUEM TJI00aNbHOTO XapaKTepa IKOJIOTUYECKUX MPoOJeM U MmyTed ux
penieHus;

8) ajanTauus K U3MEHAIIUMCS YCJIOBUSM COLMATBHOM M NPUPOJIHONM Cpe/bl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBHUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JEITeIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y APYTUX ITIOJEH,
HpI/IO6pCTaTI> B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIUHA W3 OIIbITA APYIUX;

HEOOXOAMMOCTBI0O B ()OPMHUPOBAHWM HOBBIX 3HAaHWM, B TOM uucie (DOpPMyIUpOBATH WHICH,
IIOHATHSA, TUIIOTE3HbI 00 o0BeKTax u SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATDH I[e(l)I/IHI/ITI)I
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIUMIO KaK
BbI30B, TPEOYIOINN KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PELIEHUS U IeHCTBUSA, (POPMYIUPOBAThH
1 OOCHHUBATDH PUCKH U IOCIICACTBUAA, q)OpMI/IPOBaTB OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIE YHHBepcaAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JJornyeckne a1eMCTBUSA:

® BBISBIATh U XapaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHUH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH OMNpPEACNCHUs TOHATUN, YCTaHABINBATh
CYIIIECTBEHHBIM TPHU3HAK KJIACCHU(PUKAIMKM, OCHOBAHHS Il 00OOIIEHUS W CPaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIU3a;

® BOCHpUHHMATh, (opMymupoBaTh H  TPEOOPa30OBBIBATH  CYXICHUS:  yTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE,

® BBIIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpPEYHUs B (haKTaxX, JAaHHBIX,
HAONIOJIEHUSX M YTBEPXKIEHUSAX, MpeIsiaraTh KPUTEPUH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3AKJIOUEHUH, YMO3aKJIKOUYEHU 110 aHAJIOTUH;



pa3buparh JoKa3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHUH (MPSMBIE U OT IPOTUBHOTO), TPOBOAHTH
CaMOCTOSITENILHO ~ HECIIOKHBIE ~ JIOKAa3aTeNbCTBA  MaTeMaTHYecKux  (aKTOB, BBICTpaUBaTh
apryMeHTaluio, MPUBOJUTH NpPUMEpPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaATh croco0 perieHus ydyeOHOW 3ajaud (CpaBHUBAaTh HECKOJIbKO BApUAHTOB pEILEHUS,
BbIOMpATh HanboJee MOIXOASAMINI ¢ yYETOM CaMOCTOSITEIHHO BBIZICICHHBIX KPUTEPHEB).

Ba3oBble ucciegoBaTebcKue 1eiicTBUS:

WCIOJB30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH
BOIMPOCHI, (PUKCHPYIOLIHE MPOTUBOpPEUHE, IPOOIEeMy, CAMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCHEPUMEHT, HeOOINbIIoe
UCCIIEIOBaHHE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXy COOOiA;

CaMOCTOSITeNIbHO (pOpMynHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIINOJOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6Gora ¢ undopmanmeii:

BBISIBJISTH HEJOCTATOYHOCTHh W M30BITOYHOCTh MH(POPMAIUH, JTAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a/1a4u;

BEIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHMIO PA3THUHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BEIOMpaTh (hopMmy TpeacTaBiIeHUS WH()OPMALMK U WILTFOCTPUPOBATH pElIacMbIe 3a/1adl CXEMaMHU,
auarpaMMmaMu, HHOUM rpadukoii 1 MX KOMOMHALMSIMY,

OLICHUBATh HAA&KHOCTh HMHQPOPMAIMM 1O KPUTEPUSM, TMPEAJIOKEHHBIM YUHUTEIEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE yHUBEpPCATbHbIE YUeOHbIE TeiCTBHA:

BOCIPUHUMATH M (DOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH U IENSMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PEHHUS B YCTHBIX W MUCHMEHHBIX TEKCTaX, JIaBATh
MOSICHEHMSI 10 XOJTy PEIICHHSI 3a/1a9l, KOMMEHTHPOBAThH MOJyUYECHHBIA PEe3yJIbTaT;

B X0JI€ OOCYXJICHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)AAaEMOUM TeMbI, TPOOIEMBI, PEIIaeMO
3a/layM, BBICKA3bIBaTh WJEU, HAllCJICHHBbIE HA MOMCK PEIICHUS, COMOCTaBISATh CBOM CYXXICHHUS C
CYXACHHUSIMH JAPYTUX YYaCTHUKOB Juajora, oOHapyKUBaTh pazlU4he M CXOJACTBO MO3UIIUH, B
KOPPEKTHOH Gopme (HOopMyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJCTaBIATh  pe3yabTaThl PpEHICHHs 3aJaud, »dOKCIEPUMEHTa, HCCIENIOBaHUs, IPOEKTa,
CaMOCTOATENILHO BBHIOUPATh (hOpMAaT BBICTYIICHHUS C YUETOM 3a7a4 MPE3EHTAIMA U 0COOCHHOCTEN
ayTUTOPHH;

MMOHMMATh W MCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYAILHON paObOTHI IPH PEIICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

MPUHUMATH I1IeJTb COBMECTHOW JIEATEIIFHOCTH, TUIAHUPOBATh OPTaHU3aI[MI0 COBMECTHOW paboTHI,
pacrmpenensaTh BUIBI padoT, JOTOBapUBATHCA, 00CYKIaTh MPOIECC U PE3yJIbTaT paboThl, 0000MIIaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00Cy)aeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHeE), BBIMOIHATH CBOIO YacTh Pa0OTHI M KOOPAUHUPOBATH CBOU JEHCTBHSI C JPYTMMHU WiICHAMHU
KOMaHJIbI, OIIEHWBaTh KAaueCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHSIM,
c(hOpMYyIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHHBepcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszauus:

CaMOCTOSITENIbHO COCTaBIISATh ILJIaH, AJITOPUTM pEIlIeHus 3a1auu (WK €ro 4acThb), BHIOUpATh CIIOCO0
pelieHrs ¢ y4éTOM HMMEIOIIUXCS PEecypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIICHU ¢ y4éTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJAJETh CIIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca M pe3yiabTara peHICHUs
MaTeMaTUYeCKOU 3a1a4u;

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELIEHUM 3a]1a4l, BHOCUTh KOPPEKTHUBbI
B JICSTENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIIbHOCTU MOCTABICHHON IEIU U YCIOBUSAM, OOBACHITDH
NPUYMHBl  JOCTH)KCHUS WM HEJOCTIIKEHUS LM, HaxXOAWTh OIIMUOKY, JaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHus B 7 KkJacce OOy4aroIIMHCS MOJYYUT CIEAYIOLIME IpeIMETHbIE
pe3yJIbTaThl:

Yucna v BbIYMCICHUSA

BbinmonHATe, coyeras YCTHbIE M IUCbMEHHbIE NpUEMBI, apupMeTHdeckue JeicTBUA C
panMoHaIbHBIMU YUCIIAMH.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAYKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHU, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE POOU.

Ilepexoautb OT OJHOM (OPMBI 3amucu yUcen K Jpyroil (mpeoOpa3oBbIBaTH JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YAaCTHOCTM B OECKOHEUHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BbINONHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUYE€HUI YHUCIIOBBIX
BbIpaK€HUI. BBINOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3I0kKEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/adM, CBS3aHHBIE C OTHOLIEHWEM BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NTPOLIEHTAMHU, MHTEPIIPETUPOBATh PE3YJIBTATHl PEIICHUS 33]a4 C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBate anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxomuTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJIaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHusl 1EJIOT0 BBIPAKEHUS B MHOTOUIEH MPUBEACHHEM MOJIOOHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHNUE MHOTOWICHOB HA MHOXHUTENN C TIOMOIIIbIO BRIHECEHUS 32 CKOOKHU
001Iero MHOXKHTES, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTH IPe0oOpa30BaHUs MHOTOWIECHOB JUISl PEIICHUs Pa3IMYHbIX 33734 U3 MaTEMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.



Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMHU TIOKA3aTeNsIMH JUIsl MPeoOpa3oBaHUS
BBIPAYKECHHIA.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexofa OT
HCXOJHOTO YPAaBHEHUS K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI TP PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

ITonOupats mpuMepsl Nap 4Kces, ABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIBYMS
IIEPEMEHHBIMH.

Ctpoutb B KOOpPAMHAaTHOM IUIOCKOCTHM TIpaduK JUHEWHOrO YpaBHEHUS C JByMs
NIEPEMEHHBIMHU, NOJIb3YsCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl JOBYX JIMHEHHBIX YpPAaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpaduuecKu.

CocTaBiATh M pelmarb JMHEHHOE YPAaBHEHME WIM CHCTEMY JIMHEHHBIX YPaBHEHHH IIO
YCIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IIOJyYEHHBIN
pe3yibTar.

DOYyHKIUH

N300pakaTh Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOLIME 3a1aHHBIM KOOPIUHATAM,
Jy4H, OTPE3KHU, UHTEPBaJIbl, 3alIUChIBATh YHUCIOBbIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OTMevath B KOOPAMHATHOM TIOCKOCTH TOYKHU IO 33JaHHBIM KOOPIMHATAM, CTPOUTH rpaduKu
muHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKIHA Y = [X|.

OnuceIBaTh € MOMOIIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTh,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsl, 00bEM padoThI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTh Tpaduueckuii cmoco0d NpEeACTaBICHUS W aHAIM3a WHOOPMAIMH, W3BIEKATh H
UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPpaUKOB PeabHbIX IPOLECCOB U 3aBUCUMOCTEH.

K xoHumy oOyuenus B 8 kilacce oOyyaromMicsi MOJYYUT CIEAYIOLIME IpeIMETHbIE
pE3yJIBTaThI:

Yucna v BbIYMCICHUA

Hcnons30BaTh HadalbHBIE IIPEACTABICHUS O MHOXECTBE JEHCTBHUTEIBHBIX YMCEN JUISA
CpPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHUH, H300pakaTb JEHCTBUTEIbHBIE YMCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumensTh NOHATHE apU(PMETHUYECKOTO KBaJIPaTHOI'O KOPHSI, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TNpU HEOOXOJUMOCTH KalbKyJSTOp, BBIIOJHATH HNPeoOpa3oBaHUsl BbIPAKECHUIH,
COJIEpIKaIlMX KBaJpaTHbIE KOPHU, UCIIONIb3Yys CBOMCTBA KOPHEH.

Hcnonb30BaTe 3amucH OOJNBIIMX M MajlbIX YHUCEN C IOMOIIBIO JIECATUYHBIX JpoOelt u
crenene yucina 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh TOHATHE CTENEHU C LEeNbIM IIOKa3aTejeM, BBIIOJHATh NPeoOpazoBaHUs
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BBINONMHATE TOXAECTBEHHbIE MPEOOpa3oBaHMs palMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH JpOoOsiMHU.

PacknagpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

[TpumeHnsaTh peoOpa3oBaHMs BRIPAKEHUH IS PEHICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXXHBIX [IPEIMETOB, U3 pEeATbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeWHbIE, KBaJpaTHbIE YpPaBHEHUS M PALlMOHAIBHBIE YPAaBHEHHUs, CBOJALIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IEPEMEHHBIMH.



[IpoBoauTh mpoCTEHIIME MCCIECTOBAHUSI YPAaBHEHUNW M CUCTEM YpPaBHEHHUW, B TOM YHUCJE C
IIPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIN CUCTEMA
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauth OT CIOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOUIBIO COCTABJICHHS YPABHEHHS WM CUCTEMBl YPAaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4! IIOJy4YEHHBIH PE3yIIbTaT.

IIpuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMbI, JaBaTh TPapUUECcKy0 HWILTIOCTPALIUIO
MHO’KECTBA PEILIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUN

[ToHuMaTh M HCIONIB30BaTh (PYHKIMOHAIBHbBIC MOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHH), ONPEACNATh 3HAYCHHE (YHKIMU O 3HAYEHHUIO apryMEHTa, OINpPEIeIsATh CBOWCTBA
¢byHkIuy Mo e€ rpaduky.

Ctpouts rpaduku 3JeMEeHTapHbIX GYHKLINN BUA:

y=kix,y =x% y=x%y =X,y = VX, omuchBarh CBOICTBA YHCIOBON (YHKIMH IO €&
rpaduky.

K xonmy oOydyeHuss B 9 Kkjacce o0OydyaroImMCS TMOJYyYUT CIEAYIONIME TPEIMETHbBIC
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YU CIIA.

Bemonsate apudmernueckue AEHCTBHS C palMOHAIBHBIMH YHCIAMH, COYETass yCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU IIOKA3aTeasIMU U KOpPHEH, BBIUUCIIATH 3HAYCHUS
YKCJIOBBIX BBIPA)KEHUH.

OKpyryisiTh JEHCTBUTENBHBIE YWCIA, BBIIOJIHATH NPUKUIKY pEe3ylbTaTa BBIYUCICHHUM, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHBIE M KBaJpaTHBIE YpaBHEHUsS, YpaBHEHHS, CBOJAIIMECS K HUM, NPOCTEHUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cucrembpl ABYX JIMHEHHBIX YypaBHEHUH € JABYMs IEPEMEHHBIMH M CHUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JINHEHHBIM.

Pemrate TekCTOBBIE 33/]aun AIreOpandecKM CIIOCOOOM C MOMOIIIbIO COCTABICHHS YPaBHEHUS WU
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBOoNUTH MIpPOCTEHIIME HMCCIEIOBAHUS YPAaBHEHMM M CHCTEM YpPaBHEHHMH, B TOM YHCIE C
NpUMEHEHUEM TpaduyecKuX IpeIcTaBlIeHU (ycTaHaBIMBaTb, UMEET JU YPABHEHHME WJIM CUCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

Pemiate nuHeiHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, H300paXkaTh pellleHNe HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEMICHHUE C TOMOIIBI CUMBOJIOB.

Pemarp cucTteMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIIOBOI MPSMOM, 3aHUCHIBATh PEIICHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

PacnioznaBaTth (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTHYECKH pPAacloOXKEHHE Ha
KOOPAMHATHOM MJIOCKOCTU IpaduKoB (PyHKIMIA BUAA:
y=kx,y=kx+b y=kix,y=ax*+bx +c,y=xy=vX,y=|X|, B 3aBHCHMOCTH OT 3HaYCHHil

KO2(pPUIIMEHTOB, OMMMCHIBATH CBOMCTBA () YHKITUM.



Ctpouth U M300paxkaTb CXeMaTHUECKU rpadUKH KBaPATUYHBIX (YHKIIUH, OMMMCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKIUH 10 UX TpaduKam.

Pacnio3naBate KBajpaTHyHyl0 (QYHKIHIO 1O (opmyie, MPUBOAUTH MPUMEPHI KBaJpPaTUYHBIX
(GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPHUH.

YucJioBbIe MOCIEA0BATETLHOCTH H POTrPECCUH

Pacnio3HaBaTh apupMETHYECKYl0 M T'€OMETPHYECKYI) MPOTPECCHH TPU PasHBIX CIIOCO0ax
3aJJaHMUS.

BBIMONHATE  BBIYMCICHHUS C HCIOJIB30BaHHEM (GOpMya N-ro wieHa apu(pMETH4YecKoil u
TeOMETPHYUECKOM MTPOTPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiICHBI MOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATENBHOCTAMH, B TOM YHCIE 3aJaddl M3
peanbHOH JKU3HU (C UCTIONIB30BAHUEM KAIIBKYIATOPA, HUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

HaunmenoBaHmue pa3aesioB U TEM IPOrpamMmmMmabl

KoauuyecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne Bcero  Kourpoubnbie IIpakTuyeck
o0pa3oBaTe/bHbIE PeCypChl
padoThI ue padboTsbl
1 | Ywucna u Beaucienns. PanronanpHbIe YHCIIA. 25 1 bubnmorexa LIOK https://m.edsoo.ru/7f415b90
2  AnreOpanuecKue BhIPpaXEHHUS. 27 1 BuGmmoreka LIOK https://m.edsoo.ru/7f415b90
3  VYpaBHeHUS U HEPABEHCTBA. 20 1 Bbubmuotexa ITOK https://m.edsoo.ru/7f415b90
4 | Koopaunats! u rpaduku. OyHKIUH. 24 1 Bubmmrorexa LIOK https://m.edsoo.ru/7f415b90
5  TloBropenue u 000O0IICHNUE. 6 1 Bubanorexa LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC
KoaunyecTBo 4yacos 35
Ne HaunmMeHoBaHue pa3ae/ioB 1 TEM IPOrpamMmabl K()]-[Tpo,]'[],]-[ HpaKanecK JCKTPOHHDIC (III/I(l)pOBbIe)
Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThbI ue padboThbl
1  Ywcna u Berunciienusi. KBagparHble KOpHHU. 15 Bub6mnorexa LIOK https://m.edsoo.ru/7f417af8
4 .
2 Mcna 1 BEMUCICHUA. CTENCHE C LE/bIM 7 Bu6suorexa LIOK https://m.edsoo.ru/7f417af8
IIOKA3aTEeJIEM.
3 Anr ebpantieckue pripaxenus. KpaapatHelid 5 1 Bbubmumotreka I{OK https://m.edsoo.ru/7f417af8
TPEXUJIEH.
A .
4 1IreOpaieCKue BIpaKCHIA. AJrebpantieckas 15 1 Bu6suoreka LIOK https://m.edsoo.ru/7f417af8
IpoOb.
5 | VYpaBHeHus u HepaBeHCTBa. KBajpaTHbIE ypaBHEHUS. 15 1 But6nmoreka L{OK https://m.edsoo.ru/7f417af8
6  VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHH. 13 But6mnuoreka LIOK https://m.edsoo.ru/7f417af8
7  YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 1 But6nmoreka L{OK https://m.edsoo.ru/7f417af8
8  ®yskumu. OCHOBHBIE MTOHSITHS 5 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
9  Oynknuu. Yncnoeie GyHKIAN 9 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 06o0IIEeHNE 6 1 Bubmmorexa IIOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KoanuecTBo yacoB
JuaexkTpoHHbIe (HU(pOBbHIE)
Ne HanmeHnoBaHMe pa3jeioB 4 TeM POrpaMMBbl KonTtpoabu IIpakTnyeck
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
ble paboThI ue padboThbl
1  Yucna u BeruucieHus. JleiicTBUTeIbHBIC YUCIIA. 9 Bubmmrorexa LIOK https://m.edsoo.ru/7f419d08
2 vp aBHeHHﬂuH HEPABCHCTBA. YPABHCHWS C O/IHOM 14 1 Bu6muorexa LIOK https://m.edsoo.ru/7f419d08
IIEPEMEHHOM.
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUH. 14 1 bub6mmoteka I{OK https://m.edso0.ru/7f419d08
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa. 16 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
5 OyHKIUU. 16 1 Bbubmorexa LIOK https://m.edso0.ru/7f419d08
6 YuctoBeIe MOCIIEA0BATEIHLHOCTH. 15 1 bubmuorexa LIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsT 3HAHUN 18 1 Bubmnotexa LIOK https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. AnreOpa: 7-i kiacc: 0a30BBIM YpOBEHB: y4eOHMK, 7 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkxoB K.W. u npyrue; mom pea. Temskockoro C.A.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

Marematuka. AnreOpa: 8-i kimacc: 0a30BbIM YpOBEHb: y4eOHMK, 8 Kiacc/ MakaphiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
AxuunonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

Marematuka. Anrebpa: 9-i kimacc: 0a30BbIM YpOBeHB: y4eOHMK, 9 Kiacc/ MakapeiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

Marematnka. BepossTHOCTh M cTaTucTHKA: 7-9-€ Kiacchl: 0a30BbIil ypOBEHb: YUCOHUK: B
2 wuacrsax, 7-9 kmaccel/ Beiconkmii U.P., fAmenko W.B.; monm pen. Amenko U.B.,
AxkuuonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Maremaruka. ['eomerpus: 7-9-¢ kiaccel: 0a30BBI ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Aranacsn JI.C., byry3zo B.®., Kagomues C.b. u apyrue, AKIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BBI ypOBeHB: y4eOHHK, 7 kiacc/ MakapbIieB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; nom pexn. Temskockoro C.A.,
AxkunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

Maremaruka. AnreOpa: 8-if kiacc: 0a30BBI ypoBeHb: y4eOHUK, 8 Kiacc/ Makapbiues
IO.H.,, Munmox H.I'., HemkoB K.MW. u npyrue; nox pea. Tenskockoro C.A.,
AxkunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

Martemaruka. AnreOpa: 9-it kmacc: 0a30BbIil ypoBeHb: yueOHUK, 9 kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; nom pean. Temskockoro C.A.,
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBerienue»

Matemartuka. BeposiTHOCTh 1 cTaTucTHKA: 7-9-€ Kiacchl: 0a30BbIN YPOBEHb: YUEOHUK: B
2 yactax, 7-9 xnaccel/ Beiconkuit W.P., Smenxo W.B.; mox pen. Amenxko U.B.,
AxkunonepHoe obmiectBo «M3narensctBo «IIpocsenienue»

Martemaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBIA ypOBEHb: y4yeOHMK, 7-9 Kiacchl/
Atanacsa JI.C., byry3oB B.®., Kagomrer C.b. u apyrue, AKuuoHEepHOE OOIIECTBO
«M3narenscTBO «IIpocBerieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HTEPHET

bubmuoreka IOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

akrwpnE
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