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HHOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISETCS OAHMM U3 OINOPHBIX KypCOB OCHOBHOTO 0O0IIero o0pa3oBaHUs: OHA
obecrieynBaeT M3yueHHE JPYTUX JUCHUIUIMH, KAaK €CTECTBEHHO-HAyYHOTO, TaK ¥ 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 oOeclieuuBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaroluXcs: OHHU
UCHOJb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE pacCyXIeHHs, O0000IeHHe M KOHKpPETH3alHIo,
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» JUisi OCHOBHOTIO 00OILIero oOpa3zoBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METONNYECKUE JHMHUU: «Yucna U BBIYUCICHUNY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuumy». Kaxgas wu3 3Tux
COJIEP/KATEIBHO-METOANYECKUX JIMHANA DPAa3BUBAaCTCS HA MPOTHKEHUU TPEX JIET M3Y4YEHMs Kypca,
B3aUMOJICHCTBYSl C JAPYrMMM €ro JMHUsAMU. B Xozme wusydeHus ydeOHOro kypca oOydaromMmcs
MIPUXOAUTCS JIOTUYECKU PACCYKIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3u ¢ aTUM
B IporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH, IIPECTaBIECHHbIE BO
BCEX OCHOBHBIX pazJielax MaTeMaTHuecKoro oO0pa3oBaHUs U CIOCOOCTBYIOIIME  OBJIAJCHUIO
00y4aroIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro sizbika. CopepikaTeNbHOW M 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 aireOpanyuecKux JUHHHA — «AnreOpandeckue BBIpaXEeHUsS» U «YPaBHEHUS U
HEpaBEHCTBa» CMocoOCTByeT (opMHpOBaHUIO Yy OOydYalolIUXCsl MaTeMaTHYecKOoro —amnmnapara,
HE0OXOIMMOT0 JJIsl pelIeHus 3a/1a4 MaTeMaTHKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHUs Y4eOHbBIM MaTepual TpyNIUPYeTCss BOKPYT
palMoOHANBHBIX BbIpAXKEHUH. Asnredpa JIEeMOHCTPHPYET 3HAYEHHWE MAaTeMaTHKH KakK S3bIKa JUIs
ITIOCTPOEHHsI MAaTEMAaTUYECKUX MOJENEH, ONMMCAHMS MTPOLIECCOB U SABJIICHUM pealbHOro mupa. B 3agaun
oOyueHusi anreOpe BXOAAT TaKXke JaJbHEWIIee pa3BUTHE AJTOPUTMUYECKOTO  MBIIIICHHUS,
HEOO0XOAMMOTO, B YaCTHOCTH, ISl OCBOCHMS Kypca HMH(POPMATHUKH, U OBJIAJCHUE HaBBIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJIBHBIX (OpPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanre (pyHKIIMOHAIBHO-TPAPUIECKON JIMHUM HAIEJIEHO Ha IMOJyYeHHE OOYyJaroIIMMUCS
3HAHUW O (PYHKIMSX Kak BaKHEHIIeW MaTeMaTHYeCKOW MOJENH JUIsi OMHCAHWS U HWCCICTOBAHUS
pa3HOOOpa3HBIX MPOIIECCOB U SIBIEHUH B mpupoae u odmiectBe. M3ydueHue matepuania CriocoOCTBYET



Pa3BUTHIO y OOYdYalOIIMXCS YMEHHS HCIIOJIb30BaTh PA3IMYHBIC BBIPA3UTENFHBIC CPEACTBA S3BIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TIpaduuecKkre, BHOCHT BKJIaJg B (HOpMHPOBAHHE
HpeZ[CTaBJIeHI/Iﬁ 0 POJIM MAaTECMATUKHU B PA3BUTUN TUBUJIIM3AllUH U KYJIbTYPHI.

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

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

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NEPEX0oa OT OJHOW (HOpMBI 3ammcu ApoOed K apyroil.
[lonsTe panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSIJAOYMBAHME PALUOHAIBHBIX YHCEI.
Apudmernyeckrue IeMcTBUS ¢ pallMOHAJIBHBIMU 4MciaaMu. PerieHue 3agad U3 peanbHOM NMPaKTHUKU Ha
4acTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIpeAeieHUE, IPeoOpa3oBaHuEe BBIPAXKEHUN 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 ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIbHBIX YUCEIL.

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

AuaredpanyecKkue BbIPaKeHHUA

IlepeMeHHBIE, 4YHCIIOBOE 3HAYECHHWE BBIPAKEHUA C NEpPEeMEHHOW. JlonmycTumble 3HAa4YeHUSA
nepeMeHHbIX. IIpencraBnenrne 3aBUCHMOCTH MEXIY BEIWYMHAMU B BuJe (Gopmysbl. Beluucnenus 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.

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

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IIpaBWJIa MPeoOpa3oBaHMsI YPAaBHEHMs, PaBHOCHIBLHOCTH
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOIO YPaBHEHHUs, pELICHUE
JTUHENHBIX ypaBHEHMHU. COCTaBlIeHHE ypaBHEHUI MO YCIOBHMIO 3ajaud. PerieHune TEKCTOBBIX 3a7ad C
MMOMOIIBIO YPaBHEHHUM.

JluneiiHoe ypaBHEHHME C JBYMs IepeMeHHbIMM U ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUH ¢ JABYMs NEpeMeHHbIMH. PelieHne cucreM ypaBHEHMH criocoOoM moacTaHOBKH. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUIA.

DOyHKIUH

Koopannara Toukn Ha npsmoil. UuciaoBsle MpoMEXYyTKU. PaccTosHMe MexXnay AByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX m Oy. AlGcumcca M oOpAMHATa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (popMmynaMu. UTeHne rpadukoB peanbHbBIX
3aBucuMocteit. [lonstue ¢pynkumu. ['paduk ¢ynknuu. CBoiictBa QyHkiui. JIuaeitHas (yHkmms, e€



rpaduk. ['paduk ¢yukiuu y = |X|. ['padudeckoe perieHne THHEHHBIX YPaBHEHHA U CUCTEM JIMHCHHBIX
YpaBHEHUU.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBagpatHsbiit kopeHb U3 yncia. [lonarue 06 nppanuoHansHoM yucie. JlecaTuuHble NpUOInKeHns
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 BbIpasKeHM st

KBagpartHslil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckast a1poOb. OCHOBHOE CBOWCTBO airedpamveckor apodu. CrokeHue, BRIYUTAHHE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. ParroHanbHble BIpakeHHsI U UX IpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBangparHoe ypaBHeHue, popMyna KopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUN, CBOMASIIMUXCA K JIMHEHMHBIM U KBajgpaTHbIM. lIpocreiimue npoOHO-panmoHaIbHBIC
YPaBHEHUS.

I'papuueckass uHTepHnperanuss YpaBHEHUH ¢ JABYMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JIBYMs IepeMeHHbIMHU. [IpuMepsl pelieHus CHCTEM HEIMHEHHBIX YPAaBHEHMM C ABYMs
IIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBsle HEpaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OnHONM NepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OAHOM nepeMeHHOW. CrucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

DOyHKIUH

[Tonarue ¢pynkuuu. O61acTh ONpenesaeHnss 1 MHOXECTBO 3HaueHul ¢pyHkunu. CrocoObl 3a1aHus
GbyHKIHi.

I'paduk Qynkuun. Yrenue cpoiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukoB QyHKINMH,
OTPaXKAIOLINX PEAbHBIE IIPOLECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padUKH.
Oyukmun y = x4,y =x3, y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHCHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonanpHble yncia, uppalMoHaIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE JeCATUYHBIE APOOU.
MHOXecTBO NEHCTBUTENBHBIX YUCEN, NEHCTBUTENbHBIE YMCIAa KaKk OECKOHEUHBIEC JECATHUYHBIE JPOOH.
B3auMHO OJTHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXECTBOM JIEUCTBUTEIIBHBIX YHUCEI U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YUCell, apudMeTHyecKue A1eUCTBUS ¢ AeUCTBUTEIbHBIMU YHCIAMHU.

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. IIpumepsl pemieHuss ypaBHEHMH TpeTbel M YETBEPTOM CTENEHEW pa3lIoKEHHEM Ha
MHOKHTEIH.



Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PerieHne TEKCTOBBIX 3a7ad  ajareOpanvdecKuM
METOJIOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIepEMEHHBbIMU. Pemenue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOpO# ctenenu. ['paduueckas MHTEpIIpeTalUsl CUCTEMbI YPAaBHEHUI ¢ ABYMs IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3aau aNredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEMHBIX HEPABEHCTB C OJHON IEpEMEHHON. PellieHne cCuCTeM JIMHENHBIX HEPABEHCTB
¢ onHOM nepemeHHoi. KBagpatHsle HepaBeHcTBa. ['paduyeckas MHTEpHIpeTaLus HEPABEHCTB M CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUNH

KBanparnunas gynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KoopAWMHATE BEPIIMHBI TapadOIbI,
OChb CUMMETpPHUU NapaboJIbl.

I'padukn dyukmumii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTHe YMCIOBOM TMOCIENOBATEIBHOCTH. 3aJaHHUE IIOCJIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpuyeckas nporpeccud. Popmyisbl N-ro uieHa apupMeTHYecKod u
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre YIEHOB apH(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIUAIbHBINA POCT. ClI0KHbBIE POIIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJibTaTbl  OCBOGHMS  IpOrpaMMbl  ydyeOHOro Kypca  «Aunredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHME:

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

2) rpaxIaHCKoe H yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

FOTOBHOCTBIO K BBINOJHEHHIO O00si3aHHOCTEH TpakJaHMHA W pealu3alud €ero Ipas,
MPEACTABICHUEM O MaTeMAaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHHS PA3NMYHBIX CTPYKTYpP, SBICHUH,
MpOLeAyp Tpa)KAaHCKOro oOInecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKCHHH HayKd, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHUECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 33Jad MaTeMaTHYECKOH
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTeMaTUYeCKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUTsl YCTICTTHOW MPOo(deCCHOHATBHON JeATEIPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBHIOOPOM UM MIOCTPOCHUEM MHIMBUIYaTbHOW TPAEKTOPUU OOPA30BaHUS U KUZHEHHBIX IJIAHOB C YUETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHHE:



CIOCOOHOCTBIO K AMOIIMOHATBHOMY M ACTETHUYECKOMY BOCHPUATHUIO MAaTEeMAaTUYECKUX OOBEKTOB,
3aJ1a4, peleHui, pacCyKAeHUM, yMEHHUIO BUIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpI/IeHTaHI/IefI B JCATCIBHOCTU HAa COBPCMCHHYIO CUCTCMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YeNIOBEKa, MPUPOJbI U OOIIECTBa, TOHUMAHHEM MaTeMaTH4YeCKOW HayKu
KaKk c@epbl 4YeNOBEYECKOM MEeATENbHOCTH, JTAaloB €€ pa3BUTUS U 3HAYUMOCTH JJIS Pa3BUTHS
OUBUIN3aAlIUHU, OBJIAACHUCM A3BIKOM MaTCMaTHKHU H MaTeMaTHYECKOU Ky.]'IbTypOfI KakKk CpcACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILHI/IMI/I HaBbIKaMU PICCJIGIIOB&TGJIBCKOIZ JACATCIIbHOCTH,

6) ¢usnueckoe BocnuTaHMe, (POPMHPOBAHHE KYJILTYPbI 30POBbS M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IIPHUMCHATH MATCMATHYCCKUC 3HAHUA B HHTCPCCAX CBOCTO 3J0POBbLS, BCACHHA
3I0pOBOTO 00pasza KHU3HU (340pOBOE MHTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OT/BIXA,
perynspHas ¢puznueckas akKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediekcruu, IpU3HAHUEM CBOETO
IpaBa Ha OIMKOKY U TAaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpI/IeHTaIII/Ief/'I Ha TPUMCHCHUEC MATCMATHYCCKUX 3HAHUHI IJI1 pCHICHUA 3adad B oOJractu
COXPAHHOCTH OKPYXKAroIIel Cpe/bl, TUIAHWPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBHIMA
JUIS OKPY>KaloIell cpebl, OCO3HAHHEM TJ00aTbHOIO XapaKTepa IKOJIOTUYECKUX MPoOIeM U MmyTed Ux
penieHus;

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

TOTOBHOCTBIO K JIGHCTBUSIM B YCIOBHUSX HEOINPENeIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JAESITeIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Yy OPYTHX JIIOJIEH,
HpI/IO6pCTaTI> B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIUHA W3 OIIbITA APYIUX;

HEO0OXOIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIEe (OPMYIUPOBATH HJEH,
IIOHATHS, TUIIOTE3HBI 00 o0BeKTax u SABJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHBIX, OCO3HABATh I[e(bI/IIII/ITBI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIUMIO KaK
BBI30B, TPEOYIOINUN KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JAEUCTBUS, POPMYIHPOBATH
1 OOCHHUBATDH PUCKH U IOCIICACTBUAA, q)OpMI/IPOBaTB OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

® BBIBISTH U XApPaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKUH MATEeMATUYECKUX OOBEKTOB, TOHSATHH,
OTHOIIEHUH MEXIy TMOHATUSIMH, (OPMYIHPOBATH ONpPENCIEHUs TOHSATUN, YCTAaHABJIMBATH
CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAINKM, OCHOBAHHS JJisi O00OOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIU3a;

e BOCIpUHHMATh, (opMymupoBaTh ©  TPEOOpPa3OBBIBATH  CYXKJCHUS:  yTBEPAWTEIbHBIE W
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE,

® BBIIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOpPEUHUs B (DaKTaxX, JAHHBIX,
HAONIOJIEHUSX ¥ YTBEPXKIEHUSX, MpeAsiaraTb KPUTEPUH Jsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIKYEHUI 110 aHAJIOTUH;



pa3duparhb J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (MIPsIMBIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENTILHO ~ HECIIOKHBIE  JIOKAa3aTeNbCTBA  MATEMAaTUYECKUX  (aKTOB, BBICTPAMBATH
apryMeHTaluio, MPUBOJUTH NpPUMEpPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaATh croco0 perieHus ydyeOHOW 3ajaud (CpaBHUBAaTh HECKOJIbKO BApUAHTOB pEILEHUS,
BbIOMpATh HanboJIee MOIXOASIINI ¢ Y4ETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1edCTBUS:

WCIIOJIb30BaTh BOIPOCH Kak MCCIEAOBATEIbCKUN HWHCTPYMEHT TO3HAHUSA, (DOPMYIHPOBATH
BOIMPOCHI, (PUKCHPYIOLIHE MPOTUBOpPEUHE, IPOOIEeMy, CAMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOpMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT, HeOOoNbIIoe
UCCIIEIOBaHHE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTYy CO00ii;

CaMOCTOSITENIbHO  (pOopMynHpoBaThH OO0OOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIINOJOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUAX.

Pa6Gora ¢ undopmanmeii:

BbBISIBJIATH HEAOCTATOYHOCTHh U N30BITOYHOCTD I/IH(bOpMaIII/II/I, JaHHBbIX, HGO6XOI[I/IMI)IX AJI1 pCIICHUA
3a/1a4u;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3TUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BbIOMpaTh (hopMy MpencTaBieHUs MHGOPMALMK U WLIIOCTPUPOBATh pelIaeMble 3a/ladll CXEMaMH,
JauarpaMMaMu, HHOU rpadukoii 1 MX KOMOMHAIIMSIMY,

OLICHUBATh HAA&KHOCTh HMHQPOPMAIIMH 1O KPUTEPUAM, MPEIIOKEHHBIM YUUTENEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHHBepPCcATbHbIE YUeOHbIE e CTBHUS:

BOCIPUHUMATH U (DOPMYIHUPOBATH CYXKACHHS B COOTBETCTBHH C YCIOBHSIMH U IIENISIMU OOIICHHUS,
SAICHO, TOYHO, 'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMMCbMCHHBIX TCKCTaX, 1aBaTb
IMMOsACHCHUA 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:Iﬁ PE3YIbTaT,

B X0JI€ OOCYXJEHUS 3a/1aBaTh BOMPOCHKI MO CYIIECTBY 00CYXIaeMOM TeMbI, TPOOJIEMBI, perIacMoi
3a/layM, BBICKA3bIBaTh WJEU, HAllCJICHHBbIE HA MOMCK PEIICHUS, COMOCTaBISATh CBOM CYXXICHHUS C
CYXJCHHUSIMH JPYTUX YYaCTHUKOB Juajora, OOHapyKUBaTh pazlU4Me M CXOJACTBO MO3UIIUH, B
KOPPEKTHOH Gopme (HopMyITHpOBATh PA3HOTIACHS, CBOU BO3PAKCHUS;

MPENCTaBIATh Pe3yabTaThl PpEIICHHS 3aJadd, dOKCIEPUMEHTa, HKCCIENIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/lay MpPEe3eHTalUd U 0COOeHHOCTEM
ayTUTOPHH;

IMOHUMATh W HUCIOJb30BATh NPCUMYIIICCTBA KOMaH)]HOI\/’I u HH}IHBI/I}IY&J’IBHOIZ pa6OTBI Ipu pCIICHUNU
y‘-Ie6HBIX MATEMATHYCCKUX 3a/1a4,

MPUHUMATh 1€JIb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboThl,
pacrmpenensaTh BUIBI paboT, JOTOBApUBATHCA, 00CYKIaTh MPOIECC U PEe3yJIbTaT paboThl, 0000IIaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

y4acTBOBATh B TPYMIOBHIX (hopmMax paboThl (00CY ACHUS, 0OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
JpyTHUE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOM JEHCTBHA C IPYTMMH YICHAMHU
KOMaH/bl, OIICHMBAaTh KauyeCTBO CBOEro BKJIaga B OO NOPOAYKT IO KPUTEPUSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHble YHHBepcaJbHble YUeOHbIE 1eiiCTBHS

Camoopranuszauus:

CaMOCTOSITENIbHO COCTaBIISATh ILJIaH, AJITOPUTM pEIlIeHus 3a1auu (WK €ro 4acThb), BHIOUpATh CIIOCO0
pelieHrs ¢ y4éTOM HMMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

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

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUU 33[]a4l, BHOCUTb KOPPEKTUBbI
B JICSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAl/ICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIIbHOCTU MOCTABICHHON IEIU U YCIOBUSAM, OOBACHITDH
MPUYMHBl  JOCTH)KEHUS WM HEJOCTHMKEHHS IeNH, HaxOIuTh OIIMUOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

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

Yucna v BbIYMCICHUSA

BeinmonHATe, coderas YCTHbIE M IUCbMEHHbIE HpPUEMBI, apupMETUUYECKHE IeHCTBUS C
panMoHaIbHBIMU YUCIIAMH.

HaxoauTp 3Ha4€HUS YMCIIOBBIX BBIPAKEHHH, IPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHU, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE POOU.

[lepexoauths OT OHON (POpMBI 3amucH yHucend K Apyro (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BBINONMHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCIIEHUMN, OLIEHKY 3HAYEHMM YHMCIIOBBIX
BbIpaKE€HUI. BBINOIHATH AEMCTBHSI CO CTETIEHSAMHU C HATYPAJIbHBIMH [T0Ka3aTEIsSIMU.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3I0kKEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/adM, CBS3aHHBIE C OTHOLIEHWEM BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, ITPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTaThl PELIEHUS 3a7a4 C
y4€TOM OrpaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs

Hcnonp30Barh anreOpandyeckyro TEPMHHOJIOTUIO U CHMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxomuTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

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

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

OcCymecTBIATh pa3joKEHUE MHOTOUIEHOB Ha MHOYKUTENN C TOMOIIbIO BEIHECEHUS 32 CKOOKHU
001Iero MHOXKHTES, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTH IPeoOpa30BaHUsI MHOTOWICHOB JUIS PEIICHUS Pa3JIMYHbIX 3a]1a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IPAKTUKH.



Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypadbHBIMHU TOKA3aTeNsIMHU JUIsl MPeoOpa3oBaHUs
BBIPAYKECHHIA.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexofa OT
HCXOJ/IHOTO YPAaBHEHUS K pABHOCUIILHOMY eMy. IIpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpaduueckre METOIbI IPH PEIICHUN TUHEWHBIX YPABHEHUN U UX CHCTEM.

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

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIePEMEHHBIMH, MOJIb3YACh IPa(PUKOM, TPUBOIUTH IPUMEPDI PELICHHS YPABHEHHUSL.

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

CocraBnsATh W pelaTh JIMHEMHOE YpaBHEHHE WJIM CHUCTEMY JIMHEMHBIX YpPaBHEHHUM IO
YCIIOBUIO 33JauM, WHTEPHPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYYEHHBIH
pe3yibTar.

DOYyHKIUH

N306paxaTh Ha KOOPAUHATHOM MPSAMOMN TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM KOOPIUHATAM,
Jy4YH, OTPE3KU, HHTEPBaJIbl, 3aMIUCHIBATH YMCIOBBIE TPOMEKYTKH Ha AITreOpandeckoM si3bIKe.

OTmeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH I10 33IaHHBIM KOOPIMHATaM, CTPOUTH Tpa(uKu
nuHEeWHBIX QyHKIU. CTpouTh rpaduk GyHKIHA Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXAY BEIIMYUHAMH: CKOPOCTb,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTE, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuit crmocod TpeAcTaBIeHUs W aHAM3a WHPOPMAIUM, HU3BIIEKATh W
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kilacce oOyyaromIMiCS MOJYYUT CIEAYIOUIME TNpeAMETHbIE
pE3yJIBTaThI:

Yucna v BbIYMCICHUA

Hcnonb30BaTh HayallbHblE MPEACTABIECHUS O MHOMKECTBE JEMCTBUTENBHBIX YHCEN JJIs
CpaBHEHMsI, OKPYIJICHMs M BBIYMCICHMH, H300pakaTb JAEHCTBUTEIbHbIE YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumeHsTh NOHATHE apu(METUUECKOT0 KBaJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbIE KOPHH,
UCIOJIb3YSl TNpU HEOOXOJUMOCTH KalbKyJSTOp, BBIIOJHATH HNPeoOpa3oBaHUsl BbIPAKECHUIH,
COJIEprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTe 3amucH OOJNBIIMX M MajbIX YHUCET C IOMOIIBIO JECATUYHBIX Jpobel u
crenened yucia 10.

AJiredpanyecKkue BbIPaKeHUs

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

BBINONMHATE TOXAECTBEHHbIE MPEOOpa30BaHMs pPAMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alireOpandeckKuMH IpOoOsiMHU.

PacknagpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

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

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YpAaBHEHUS M PALMOHAIBHBIE YpaBHEHUs, CBOJAIIMECH K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.



[IpoBoauTh TpoCTEHIINE HMCCIIENOBAaHUSA YPAaBHEHUW M CHUCTEM YpPaBHEHHUW, B TOM YHUCJE C
IPUMEHEHHEM IpaU4ecKuX MpeAcTaBlIeHUl (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMa
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauth OT CIOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOUIBIO COCTaBJICHMS YPABHEHHS WM CUCTEMbl YPAaBHEHMM, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 MOJIy4YECHHBIN pe3yJIbTaT.

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

DOyHKIUN

[ToHuMaTh M HCMONIB30BaTh (PYHKIMOHATIBHBIC TIOHSATHS M SI3bIK (TEPMUHBI, CUMBOJIHMYECKUE
0003HaYCHH), ONPEACNATh 3HAYCHHE (YHKIMU O 3HAYEHHUIO apryMEHTa, OINpPEIeIsATh CBOWCTBA
¢byHKIMH M0 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUIA:

y=k/x,y=x%y=x3%y=|x,y = VX onuceBaTh cBOHCTBa UMCIIOBOH (QYHKIMH IO €&
rpaduky.

K koHny oOyuenus B 9 kjacce oOydaromuiics MOJYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAJILHBIEC YHUCIIA.

Bemonaare apudmMernueckue ACHCTBUS C pPAlMOHAIGHBIMUA YHCIAMH, COYETass YCTHBIE H
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBbHBIMU YU CIIAMHU.

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

OxpyryisiTh NE€HCTBUTENBHBIE YKCIA, BBINOJIHATH MPUKUIKY pe3yibTaTa BBHIYMCIEHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

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

Pemarp cucrembpl ABYX JIMHEHWHBIX YpaBHEHHH € JABYMs IEPEMEHHBIMH M CUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM.

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

[IpoBouTh mpOCTEHIIME HMCCIEIOBAHUS YPAaBHEHMM M CHCTEM YpPaBHEHMiI, B TOM YHCIIE C
IpUMEHEHHEeM TpaduyecKuX IMpeacTaBiIeHui (ycTaHaBIMBaTb, MMEET JIM YpPaBHEHHME WM CUCTeMa
YPaBHEHUN PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemrate nuHeiHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXaTh pellieHre HEpPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOLIBIO CHMBOJIOB.

Pemarp cucTteMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh pEIICeHNE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSAMONA, 3aMIUCHIBATh PELICHHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a/1au.

DOyHKIUH

PacnioznaBaTth (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTHYECKH pPAacloOXKEHHE Ha
KOOPAMHATHOH MJIOCKOCTH TpapuKoB (PyHKIMIA BUA:
y=kx,y=kx+b,y=k/x,y=ax2+bx+c,y=x3%y=+X,Y = [X|, B 3aBHCHMOCTH OT 3HaYCHHIl

K02(pPUITMEHTOB, OMMMCHIBATh CBOMCTBA () YHKITUMA.



Ctpouth 1 M300paXkaTh CXEMaTHUECKU TpapUKu KBaIPATUIHBIX (YHKIUH, OMMMCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKIUH 10 UX TpaduKam.

Pacnio3naBate kBajpaTHyHylo (QYHKIHIO 1O (opMmyse, MPUBOAUTH NPUMEPHl KBATPATHUYHBIX
GyHKUIMH U3 pealbHON KU3HU, (PU3UKU, TEOMETPHUH.

YucJioBbIe MOCIEA0BATETLHOCTH H POTrPECCUH

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

BBIMONHATE BBIYMCICHHS C HCIOJNB30BaHHEM (GOpMyaT N-TO wWieHa apUPMETHYECKOH H
TeOMETPHYECKOM MTPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YiICHBI MOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATENBHOCTAMH, B TOM YHCIE 3aJaddl M3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoauuecTBO 4acoB

7 KJIACC

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne Bcero  Kourpoubnbie IIpakTuueck
o0pa3oBaTe/bHbIE PECypPChl
padoThbI ue padboTsbl
1 | Ywucna u Beaucienns. PanronanpHbIe YHCIIA. 25 2 bubnmorexa LIOK https://m.edsoo.ru/7f415b90
2  AnreOpanuecKue BhIPpaXEHUS. 27 2 BuGmmorexa LIOK https://m.edsoo.ru/7f415b90
3  VYpaBHeHUS U HEPABEHCTBA. 20 1 Bbubmmotexa ITOK https://m.edsoo.ru/7f415b90
4 | Koopaunats! u rpaduku. OyHKIUH. 24 2 Bubmurorexa LIOK https://m.edsoo.ru/7f415b90
5  TloBropenue u o00OIICHHE. 6 1 Bubaunorexa LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC
KoaunuyecTBo yacos 35
Ne HaunmMeHoBaHue pa3ae/ioB 1 TEM IPOrpamMmabl K()]-[Tp()ﬂ],]-[ HpaKanecK JCKTPOHHDIC (III/I(l)pOBbIe)
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
bIe padoThI ue padoTsbl
1  Ywcna u Beruncienusi. KBagparHbele KOpHH. 15 1 But6nmnoreka L{OK https://m.edsoo.ru/7f417af8
q .
2 Mcna 1 BEMUCICHUS. CTENCHE C LEMbIM 7 Bu6amoreka L{OK https://m.edsoo.ru/7f417af8
[IOKa3aTeNeM.
3 Anr ebpantieckue pripaxenus. KpaapatHelid 5 1 bubmmoreka I{OK https://m.edsoo.ru/7f417af8
TPEXUIEH.
A .
4 1IreOpaieCKue BIpaKCHIA. AJrebpantieckas 15 1 Bu6imoreka L{OK https://m.edsoo.ru/7f417af8
IpoOk.
5 | VYpaBHenus u HepaBeHCTBa. KBajpaTHbIE ypaBHEHUS. 15 1 bubmumorexa LIOK https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHIA. 13 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
7  YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 1 Bu6nunoreka LIOK https://m.edsoo.ru/7f417af8
8  ®ynkuun. OCHOBHBIE TIOHATHS 5 bubmmoreka IIOK https://m.edsoo.ru/7f417af8
9  Oynknuu. Yncnoeie GyHKIAN 9 1 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 7 0
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoanuecTBo yacoB

N JaekTpoHHbIe (HU(pPOBbHIE)

] HanmeHnoBaHMe pa3jeioB 4 TeM POrpaMMBbl KoHTpoabH IIpakTHyeck

Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThI ue padboThbl
1  Yucna u BeruucieHus. JleiicTBUTeIbHBIC YUCIIA. 9 Bubmurorexa LIOK https://m.edsoo.ru/7f419d08
2 vp aBHeHHﬂUH HEPABCHCTBA. YPABHCHWS C O/IHOM 14 1 Bu6muorexa LIOK https://m.edsoo.ru/7f419d08
MIEPEMEHHOM.

3 | VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHHH. 14 1 Bub6nmnoreka [{OK https://m.edsoo.ru/7f419d08
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa. 16 1 bubmorexa LIOK https://m.edso0.ru/7f419d08
5 OyHKIUU. 16 1 Bbu6mmorexa LIOK https://m.edso0.ru/7f419d08
6 YucioBeIe MOCIIEA0BATEIHLHOCTH. 15 1 bubnuorexa LIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsT 3HAHUN 18 1 Bubmumorexa LIOK https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. AnreOpa: 7-i kiacc: 0a30BbIM YpOBEHb: y4eOHMK, 7 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. 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; mox pea. Tenskockoro C.A.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

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.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

Marematnka. BeposiTHOCTh M cTaTucTHKa: 7-9-€ Kiacchl: 0a30BbIil ypOBEHb: YUCOHUK: B
2 wacrsax, 7-9 wmaccel/ Beiconkmii U.P., fAmenko W.B.; nmonm pen. fAmenko U.B.,
AxkuuonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Maremaruka. ['eomerpus: 7-9-¢ kiaccel: 0a30BBIA ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Aranacsn JI.C., byry3zo B.®., Kagomues C.b. u apyrue, AKIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemienue»

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BbI ypOBEHB: y4eOHUK, 7 kiacc/ MakapbIveB
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.,, Muumoxk H.I'., Hemxos K.M. u npyrue; mox pen. Temsxosckoro C.A.,
AxunonepHoe obmecto «M3narenscto «IIpocsemenue»

Marematuka. Anrebpa: 9-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ MakapbiueB
I0O.H., Muumox H.I'., HemkxoB K.M. u npyrue; nmoxm pen. Temsaxosckoro C.A.,
AxkunonepHoe obmectso «M3narenscrBo «IIpocsemienne»

Marematuka. BeposTHOCTb U cTaTucTHKa: 7-9-€ Kiacchl: 6a30BbI ypOBEHb: yUEOHUK: B
2 yactax, 7-9 xnaccel/ Beiconkuit W.P., Smenxo W.B.; mox pen. Amenxko U.B.,
AxkunonepHoe obmiectBo «M3narensctBo «IIpocsenienue»

Maremaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBIA ypOBEHb: y4eOHHK, 7-9 Kiacchl/
Atanacsa JI.C., byry3oB B.®., Kagomrer C.b. u apyrue, AKuuoHEepHOE OOIIECTBO
«M3parensctBo «lIpocBemienne»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. Bu6muoreka IIOK https://m.edsoo.ru/
2.  https://uchitelya.com/matematika/
3.  https://urok.1sept.ru/
4.  https://resh.edu.ru/
5.  https://4ege.ru/gia-matematika/
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