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MNOSCHUTEJIBHAS 3AIIMCKA
PabGouas mporpamma 1o airedpe i 7-9 K Kiacca COCTaBJICHA Ha OCHOBE HOPMAaTHBHBIX
JTOKYMEHTOB:

J ®OIl OO0, yrBepxaénHon Ilpukasom MuHuctepcTBa npocseuieHuss P® ot
18.05.2023 Ne370

. VYueonoro uiana MOY-COIII c¢.PackaroBo MapkcoBcKoro paifoHa

. [Tonoxxenust o cocrtaBiaeHun padbouerr mporpammel MOVY-COII c.PackaroBo

MapkcoBCKOTO pailoHa
B Heil Takke YYMTBHIBAIOTCS OCHOBHBIE WIEH M TOJIOKEHHUs [IporpamMmbl pa3BUTHS U
(hopMHUpOBaHHS YHUBEPCATHHBIX YI€OHBIX JCUCTBUI JUII OCHOBHOTO OOIIIETr0 00pa3oBaHusl.

AnreOpa sIBISETCS OJHHUM W3 OTIOPHBIX KYPCOB OCHOBHOTO OOMIEr0 0OOpa3oBaHHS: OHA
O6€CH€‘-H/IBaCT HU3YUYCHHUEC APYIruxX AUCHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TaAK U I'yMaHUTApPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOJOJDKEHHs] 00pa3oBaHHUS W B MOBCEIHEBHON >KHM3HU.
Pa3Butne y oOyuaromuxcss Hay4HbIX TMPEACTABIEHUH O TNPOUCXOXKICHUM U  CYIIHOCTH
anreOpandeckux abCcTpakinii, CIoco0e OTPaKEHUSI MATEMATUUECKOW HAYKOH SIBJICHHUM U MPOIECCOB
B Ipupojie U OOIIeCTBE, pPOJIM MAaTEMaTHYECKOIO0 MOJIEIMPOBaHMS B HAyYHOM IIO3HAHWU U B
MPaKTUKE CMOCOOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB MBIILUICHUS,
HEOOXOUMMBIX JJIs aJanTallii B COBpEeMEHHOM Iu(ppoBoM obmectBe. M3yuenue anredOpbl
ofOecrieunBaeT pa3BUTHE YMEHUs HAOII0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U
BBIBOJIBI, (OpMynHpoBaTh yTBepkacHUsA. OcBoeHHE Kypca anreOpbl oOecreunBaeT pa3BUTHE
JIOTUYECCKOI'0 MBIIIJICHUS 06yqa}onmx0ﬂ: OHH HUCHOJB3YIOT ACAYKTHUBHBIC W HWHAYKTHUBHBIC
paccyxieHusi, 00001IeHne U KOHKpeTH3aIuoo, adctparupoBanne u anamoruro. O0ydeHue anredpe
MIPEIoJaraeT 3HaYUTEIbHBIH 00BEM CaMOCTOSTEIBHON NEATENFHOCTH OOYYaIOUIMXCS, MO3TOMY
CaMOCTOSITENIbHOE peIIeHHE 3a]1a4 SBIISETCS peaau3aueil 1eaTeIbHOCTHOrO MPUHIIUIA 00yUeHUSI.

B ctpykType mporpammel yueOHOTO Kypca «Anredpa» ajisi OCHOBHOTO 00IIero oopa3oBaHuUs
OCHOBHOE MECTO 3aHMMAIOT COJep)KaTelbHO-METOuYecKre JHHHUU: «Yucaa U BBIYHCICHUS,
«AnreOpanueckre BBIpOXCHHUS», «YpaBHEHHUs W HepaBeHCTBay, «DyHKium». Kaxkmas w3 3THX
coJiepKaTelbHO-METOIUUECKUX JHUHHUIM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT U3YyueHHus Kypca,
B3aUMOJICHCTBYS C JAPYrUMH €ro JuHusMU. B Xone m3yueHus y4eOHOro Kypca oOy4aromiumcs
MIPUXOJAUTCS JIOTUYECKH PACCYXAATh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN fA3bIK. B cBsizu ¢
3TUM B TMpOrpaMMmy YydeOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIC BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 0OYUYaAIOLIUMUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUeCKOTo s3bika. CofepKaTeIbHON U
CTPYKTYpHOM OCOOEHHOCThIO Y4eOHOTro Kypca «Auredpay SBISETCS €ro HHTErpUpOBaHHBIN
Xapakrep.

Copnepxanue muHUN «YuCIa U BRIUMCICHUSD CIY’)KUT OCHOBOM JUISl TATbHEHINEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUAIOIIUXCS JIOTMUYECKOTO MBIILIECHUS, (POPMHUPOBAHHIO
YMEHHSI TOJIb30BaTbCsl aNTOPUTMaMM, a TaKkKe MPHOOPETEHUI0 TNPAKTHUYECKUX HAaBBIKOB,
HEOOXOIUMBIX JUIS TOBCEAHEBHOW >KU3HU. Pa3BUTHE MOHSATUS O 4YMCIE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHUs CBSI3aHO C PAlOHATBHBIMU M UPPAIMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
MIPEJICTaBICHUM O JIEHCTBUTEIBHOM uHMCie. 3aBepIICHHE OCBOCHHS YUCIOBOIM JTUHHUH OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

CogepxaHue IByX aareOpanuecKux JUHUNA — « AlreOpandecKkue BhIpaKeHHs» U «Y paBHEHUS
U HEpaBEHCTBa» crmocoOCcTByeT (OPMHUPOBAHHMIO y OOydarolIMXcs MaTeMaTHYeCcKOTO armapara,
HEOOXOIUMOTO JUIS pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX TPEIMETOB U  IPaKTHUKO-
OpUEHTHPOBaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero o6pa3zoBaHusi Y4eOHBIM MaTepuan
TPYNIUPYETCS BOKPYT pAIlMOHANBHBIX BBIpOKEHHUN. Anredpa JAEMOHCTPHUpPYET 3HAuUCHUE
MaTeMaTHUKH Kak S3bIKa 7S MOCTPOCHHS MaTeMaTHYeCKUX MOJeNiel, OMUCaHUs TPOIECCOB H
SBJIICHUN peanlbHOro Mupa. B 3amaunm oOyueHus: anrebpe BXOAAT TaKkKe NalbHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHUS Kypca UH()OPMATHKH,
YW OBJAJICHWE HaBbIKAaMU JEIYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.



Conepxxanne  (QYHKIHMOHAIbHO-TPaUUYECKON  JIMHUM  HALEJIeHO Ha  IOJIydeHHE
00yJaroNMMUCs 3HAaHUN 0 (QYHKIUAX KaK BaXKHEHUIEH MAaTEMaTHYECKON MOJENU Ui OMUCAHUS U
WCCIIEIOBAaHUST PAa3HOOOpPA3HBIX TPOIECCOB M SABJICHHM B mpupoae U oOmecTBe. M3yueHue
MaTepualia CIOCOOCTBYET pAa3BUTHIO Yy OOYyJarOIMXCS YMEHHUS UCIOJIb30BaTh Pa3IHyYHBIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMaTHKU — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B ()OPMHPOBAHUE MPEACTABICHUI O POJIM MAaTEeMaTHKH B Pa3BUTHU IUBHIN3ALUHN U
KYJIBTYPBI.

CornacHo yueOHOMY TuTaHy B 7-9 Kiaccax m3ydaercsi y4eOHBIH Kypc «Anredpay, KOTOPHIH
BKJIIOUAET  CIEAYIOIIME OCHOBHBbIE pas3fenbl  cojepxkaHus: «Uucia u  BBIYMCICHUS,
«AnredpanyecKue BRIPAKCHHUS», «Y PABHEHUS U HEPABEHCTBA», « DYHKIIUN.

Ha uzyuenue yuebHOro xypca «Anredpa» orsogurcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejneno), B 8 kimacce — 102 yaca (3 gaca B Hepemo), B 9 kinacce — 102 yaca (3 gaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciaa ¥ BEIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEX0/1 OT OJHON (POPMBI 3armucH ApoOeit K Apyroii.
[loHsiTHE pPALMOHAIBHOTO YMCIIA, 3allMCh, CPABHEHUE, YIOPSJIOYMBAHUE PALMOHAIBHBIX YHUCEIL
ApudpmeTnueckue IeMCTBUS ¢ palMOHAIBHBIMU YMCIIaMu. Pemenue 3a1a4 U3 peaqbHON MPaKTHKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeJeM: OIpelesieHHe, MpeoOpa3oBaHWE BBIPAKEHUN Ha
OCHOBE ONpECTICHHS, 3alUCh OOJBIIMX 4yuceln. [IpomeHTsl, 3amich MPOIEHTOB B BUAE APOOU M
IpoOu B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a/laud HA IMPOLEHTHI, PEIICHUE 33/1a4 M3 PeabHON
MIPaKTUKU.

[IpumeHnenue Npu3HaKoOB AETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYpalbHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi B 00paTHas MPOMOPIHOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHS

[TepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEeMEHHOW. JlomyCTUMbIe 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIy BeIMYMHAMH B BHUAE (Gopmyibl. Berancnenus
no ¢opmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO PpaBHBIE BBIPAKEHUS,
MpaBuiia MpeoOpa3oBaHUs CyMM U IPOU3BENEHUI, MpaBuia PacKpbITUS CKOOOK W NPUBEICHUS
MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTEIEHH C HATYpPaJIbHBIM MOKA3aTEIEM.

OpHounenbl U MHorowieHbl. CreneHb MHorouseHa. Clio)KeHHE, BbIUMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. POpMyJbl COKpPalIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOWICHOB Ha MHOKHUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHS, INpaBWiia MpeoOpa3oBaHUs YPaBHEHMS, PaBHOCHUILHOCTH
YpaBHEHUH.

JIuHeitHOe ypaBHEHUE C OJTHOM MEPEMEHHOM, YUCI0 KOPHEW JIMHEWHOTO YpaBHEHHUS, PEIICHUE
JIMHENHBIX ypaBHeHU. COCTaBJICHUE YPABHEHUI 110 YCIOBHIO 3a7a4uM. PelieHre TeKCTOBBIX 3a7a4 C
MOMOIIBIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHE C JBYMsS NEepeMEHHBIMH W ero rpaduk. CucreMa ABYX JIMHEHHBIX
ypaBHEHUW C JBYMsS TIEpEeMEHHBIMHU. PereHue cucTeM ypaBHEHHH CHOCOOOM TIOJICTAHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 ¢ MOMOILBIO CUCTEM YPAaBHEHH.

D yHKUUHA

Koopaunara Touku Ha npsMoi. YucnoBble MPOMEXYTKHU. PaccTosiHue Mexay AByMs TOUKaMU
KOOPJIMHATHOM MPSIMOHA.

[IpsmoyronpHas cuctema koopauHaT, ocu Oxu Oy. AOcmucca M OpAMHATa TOYKM Ha
KOOpIUHATHOU IuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. YrteHue rpadukoB
peanbHbIx 3aBucumocte. [lonstue dynkuuu. I'padux dynkmuu. CpoiictBa Qynkiuil. JInneiinas
bynkius, e rpadpuk. I'padux Gynkuuu y = |X|. ['paduyeckoe penieHre JIMHEHHBIX YPaBHEHHH U
CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucia v BBIYUCTICHUSA

KBampatueiii kopeHb u3 uyucna. [loHsatue 00 wuppanuoHaibHOM uuncie. JlecaTUyHbIe
MpUOTIDKeHUsST UppalMoHanbHBIX Yrcel. CBoiicTBa apudMeTHYecKHUX KBaJIpaTHBIX KOPHEH M X
IpUMEHEHHE K TPpeoOpa30BaHUI0 YHCIIOBBIX BBIPAKEHUN M BHIYUCICHUAM. [lelicTBUTENbHBIE YUCTIa.

Crenens ¢ 1enbIM IMOKa3areneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

AuredpanyecKkue BbIPaKeHHA

KBanpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAPATHOTO TPEXWIEHA HA MHOKUTEIIN.

AnreOpanyeckast 1po0b. OcHOBHOe CBOWCTBO —anreOpamdeckoil apo6u. CroxeHue,
BbIUMTaHHE, YMHOXKEHHE, JelieHHe airedpanueckux ApoOeil. PanuoHanbHbIE BBIpRXXKEHUS M HMX
npeobpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmylna KOpHEH KBaJpaTHOTO YypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHM, CBOIJIIMXCS K JHMHEHHBIM M KBajapaTHeIM. [Ipocreifmme apoOHO-
palMOHaIbHBIE YPABHEHUS.



I'paduueckast mHTEpHpeTalysi ypaBHEHUH C JIBYyMs IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs IEpEeMEHHBIMU. [IpuMepsl peleHns CUCTeM HENMHEWHBIX YPAaBHEHUHN C IBYMS
[IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 33a4 areOpandeckuM CrocoOoM.

YUucnoBble HEpaBeHCTBA M HMX CBOWCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBEHCTB. JInHElHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI JIMHEHHBIX
HEPABEHCTB C OJITHOW IIEPEMEHHOMN.

D yHKUUHA

[onsitne Qynxmumn. O6IacTh ONMpeneNeHUus U MHOXECTBO 3HadeHHH (yHKIuH. CrocoObl
3a1aHus yHKITHA.

I'padpux Gpynkimu. Urenue cBoiictB Gpynkumu no e€ rpaduky. [Ipumepsr rpadukoB GyHKIH,
OTPAKAIOIINX PEAIBHBIE IIPOLIECCHI.

@OYHKIMH, ONMCHIBAIOIINE NPSIMYI0 U OOpaTHYIO NPONOPLHUOHAIbHBIE 3aBUCUMOCTH, HX
rpadukn. Oyukun y = X2, y = X3, y = VX, y=|x|. Tpadudeckoe pemenne ypaBHEHHH i CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia v BbIYMCICHUS

PannonanbHble 4yncia, MppallMOHANbHBIE YMCIAa, KOHEYHble M OECKOHEYHbIE IECSITHYHBIE
npobu. MHOXECTBO JEWCTBUTEIbHBIX 4YHCEN, JEHCTBUTENIbHbIE 4YHClIa Kak OeCKOHEUYHbIe
JecsiTUYHble ApoOu. B3auMHO OJTHO3HaUHOE COOTBETCTBUE MEXKIYy MHOKECTBOM JEHCTBUTEIHHBIX
YUCEN U KOOPAVMHATHOU MPSAMOM.

CpaBHeHHE JIE€HCTBUTENBHBIX YHCeN, apuMeTrndyeckue IeHCTBUS € JAeWCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEILHOCTD MTPOLIECCOB B OKPYXKAIOIIEM MUpE.

[IpuOmmk€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh NpuOmmKeHus. OKpyrieHue Yuce.
[Ipukuaka v orieHKa pe3yJbTaTOB BHIYHUCICHHIA.

YpaBHeHUs] M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOJAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOISIIMXCS K KBaApaTHbIM. BukBagpaTHOE
ypaBHeHue. [lpumepnl pelieHuss ypaBHEHUM TpPEThbed M YETBEPTOM CTENEHEW pa3joKeHUEM Ha
MHOKHTEJIH.

Pemenne npoOHO-pallMOHATIBHBIX YpaBHEHHH. PeleHne TEKCTOBBIX 3ahad aireOpandeckum
METOJOM.

VYpaBHeHHe ¢ JByMs IEpeMEHHbIMH U ero rpaduk. PemeHue cucteMm IByX JIMHEHHBIX
YPaBHEHHH C JABYMS II€pEMEHHBIMU. PelleHue CHCTeM JBYX YPAaBHEHMM, OJHO H3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTOpoW creneHu. I'paduyeckas uMHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JOBYMs IEPEMEHHBIMH.

Perienune TeKcTOBBIX 3ajjay anreOpandeckuM CrocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenue JMHENHBIX HEPAaBEHCTB C OJHOW IEPEMEHHOH. PelieHue cucrem JIMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHOW. KBanparHele HepaBeHcTBa. I'paduueckas uHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUUH

KBagpatnunas ¢yHkuusa, e€ rpagpuk u cBoiictBa. IlapaGoma, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapaloJIbl.

I'padukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YucaoBblie MOCTEI0BATEIBLHOCTH H IPOrPeCcCHH

[loHsATHE YMCIOBOM MOCIENOBATEIBLHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH PEKYPPEHTHOU
¢bopmynoit u popmysoit N-ro useHa.

Apudpmernueckas 1 reomerpuueckas nporpeccur. opmynsl N-ro wieHa apupMeTuIeckon u
rE€OMETPUYECKON IPOTPECCUM, CyMMBI IEPBBIX NUJICHOB.

N3o00paxxeHue YIeHOB apu(METHYECKOW W TEOMETPHUYECKOW MpOrpeccuid TOYKaMHu Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIIMATIBHBIN POCT. CII0KHbBIE POLIEHTHI



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMBI  y4eOHOro Kypca «Anredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIBI,
K HCITOJIb30BAHMIO 3TUX JOCTIKEHUH B IPYTHX HAyKaX U MPHKIATHBIX cepax;

2) rpa:kaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peaju3alli €ro Ipas,
MIPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PAIMIHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPaXkJIaHCKOIrO 00IIecTBa (Harmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXICHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM
BOXKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOW HA AaKTUBHOE YYacTHE B pPEHICHWU MPAKTHYECKUX 3a/7ad MaTeMaTHYECKOH
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTUYECKOro 00pa3oBaHUs HA MPOTSHKEHUHM BCEH
KU3HU JUISl yCTICNTHOW Tpo(ecCHOHATBHON ACSITEIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM HHIAMBUIYATHHON TPAEKTOPHUU 00pa30BaHUS U KHU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTRIO K HMOIIMOHAIIBHOMY U 3CTETUYECKOMY BOCTIPHITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, pEIICHUH, PacCyKJICHUN, YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JEsITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YeEJIOBEKa, MPUPOAbl U OOLIeCTBa, IOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c¢epbl YelIOBEUeCKOM IesTeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JUISl Pa3BUTHS LIUBUJIM3ALMM, OBJIAJCHHEM S3bIKOM MATEMAaTHUKA M MaT€MAaTHYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHpa, OBJIAJACHHEM MPOCTCHIIMMHU  HaBbIKAMHU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) pusnyeckoe BocnuTaHue, GopMUPOBaAHME KYJbTYPHI 310POBbSi U IMOLMOHAJIHLHOTO
0J1aronmoJryyms:

TFOTOBHOCTBIO ITPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEACHUS
3I0pOBOr0 00paza >KM3HU (3J0pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUH M OTHAbIXA,
perynspHas Qu3udeckas aKTUBHOCTh), C(OPMUPOBAHHOCTBIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha NMPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWM JUIsl pelieHHs 3ajad B 00JacTu
COXpPAaHHOCTH OKpYXalolleld Cpelpl, IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MOCJICICTBUIM JUIsl OKPYKAloOIIeW cpelbl, OCO3HAaHHWEM TNI00aIbHOrO XapakTepa SKOJIOTHYECKHX
mpo0ieM U MyTeil uX peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHMSIX HEOINPENEIEHHOCTH, MOBBILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE€ YMEHUE YUYUTHCA Yy JIPYTUX
TMoe, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIIMH W3
OTBITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHW, B TOM 4YHcle (HOpPMyIUpOBaTh UIACH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIUIO
KaK BBI30B, TpEOYIOUINI KOHTpMEp, KOPPEKTHUPOBATh MPUHMMAeMble pEIIeHHs M JeHCTBUA,
(hopMymTUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.



METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBeEpPcaJIbHbIE YUeOHbIE qelCTBUS
ba3zoBble1oruyeckueeicTBus:
BBUIBIIAITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE INPU3HAKM MATEMaTUYECKUMX OOBEKTOB, NOHATHUH,
OTHOLIECHUA MEXIy MOHATUAMHU, (OPMYyIHpPOBATh OIpEAeCHUs] TOHATUH, YCTaHABIMBATbH
CYIIECTBEHHBIN IMPHU3HAK KiacCU(UKAIMK, OCHOBAHHS il 0O00OLICHUS M CpaBHEHHS, KPUTEPHUU
IIPOBOJMMOTO aHAJIM3a;
BOCIIPUHUMATh, (OpPMyIupoBaTb M  NpeoOpa3oBbIBaTb  CYXKJEHHUS:  YTBEpAUTENIbHbIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;
BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M IPOTHBOPEYHs B (hakTax, JaHHBIX,
HAOJIOIEHUSX W YTBEPXKICHHAX, IpelaraTb KPUTEPUW MUl BBIABICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNI;
JieNlaTh  BBIBOJBI C  HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa3bupath J0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIO’)KHbIE  JIOKa3aTeNbCTBA  MaTeMaTHMYeCKUX  (akToB,  BBICTpauBaTh
apryMeHTallu0, TMPUBOJUTH NpPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXeHus;
BBIOMpaATh croco0 penieHus yuyeOHOW 3ajauu (CpaBHHUBATh HECKOJBKO BapHAaHTOB pEIICHHUS,
BbIOMpaTh HanOoJIee MOXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBblencciieoBaTe/ibCKueAeiiCTBUSA!
HCIOJIb30BAaTh BOIPOCHI Kak MCCIEI0BATEIbCKUN HWHCTPYMEHT TMO3HAHUS, (OPMYIHPOBAThH
BOIPOCHI, (PUKCUPYIOIINE MPOTHBOpEUHE, MPoOIeMy, CAaMOCTOSTENIbHO YCTaHABIMBATh UCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;
IIPOBOJIUTH 10 CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIA SKCIEPUMEHT, HEeOOJIbIIOe
UCCIIEIOBAHUE II0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oOOBEKTa, 3aBUCHUMOCTEN
00BEKTOB MEX Ty COOOiA;
CaMOCTOATENIBHO  ()OPMYJIMPOBATh OO0OOLIEHUsT M BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOJIO/IEHNUs], UCCIIE0BAaHMs, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;
IIPOTrHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IIPOLECCA, a TAKKE BBIIBUTATh NPEANOJOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pa6ora ¢ undopmanmeii:
BBISBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOAUMBIX IJISl pEILICHUS
3a/1a4H;
BbIOMPATh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(POPMALMIO Pa3INYHbIX
BUJIOB U (JOPM IIPEJCTABICHHUS;
BbIOMpaTh (GopMy mpeacTaBieHuss UHGOPMALMK U UIUIIOCTPUPOBATh PELIaeMble 3a/laud CXeMaMH,
JMarpaMMamu, HHOM rpaduKoi 1 uX KOMOUHAIUSIMU;
OLICHUBATh HAAEKHOCTb MHGOPMAIMU MO KPUTEPUSAM, MPEATOKEHHBIM YUUTENIeM WU
Cc(OpPMYIINPOBAHHBIM CaMOCTOSATEINIBHO.
KoMMyHHKaTHUBHBbICYHHBeEPCAIbHbIey4YeOHbIeAeHCTBHS:
BOCIPUHMMATh U (OPMYIUPOBATH CYXJEHUS B COOTBETCTBUHU C YCIOBHAMU M LENSAMHU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMCBbMEHHBIX TEKCTaX, AaBaTh
MIOSICHEHMSI 110 X0y PELICHMsI 3a1a4i, KOMMEHTUPOBATh NIOJyYEHHBIN PE3YyibTarT;
B X0/1e 0OCYX/IeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYX/IaeMON TeMBbI, TPOOJIEMBI, peraeMon
3aJ1a4uM, BBICKAa3blBaTh WJCH, HALIEJICHHBIE HA MOMCK PELIECHUS, COMOCTaBJIATh CBOM CYXKIECHHS C
CYXJIEHUSMM JIpYTUX YYaCTHHKOB JAManora, oOHapyXHuBaThb pa3jMyde U CXOJICTBO NO3MLUH, B
KOPpEKTHOH opme (hopMyIUpoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;
NPEICTaBIATh  PE3yAbTaThl pEIICHMs  3aJaud, OKCIEPUMEHTA, HCCIEIOBaHUS, IPOEKTa,
CaMOCTOSITEJIbHO BBHIOMpaTh (popMaT BBICTYIUICHUS € Y4ETOM 337a4 MPE3eHTALUU U 0COOCHHOCTEN
ayIUTOpUH;
MOHMMATh U UCIMOJIb30BaTh MIPEUMYIIECTBA KOMAHJHONW U WHAWBUIYaIbHOM paOOThl MPU PEIICHUU
y4eOHBIX MaTeMaTHYECKHX 33/1a4;



MPUHUMATh IIeJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATH OPraHM3ALMIO COBMECTHOW PabOTHI,
pactpenensTs BUAbl padoT, TOTOBAPUBATHCS, 0OCYkAATh MPOIIECC U PE3YIbTaT pabOThI, 06001aATh
MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBATh B IPYNIOBHIX (hopMax paboThl (00CyKaeHUs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMbI U
JpyrHe), BBIIOJHATh CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOM ACUCTBUS C APYTMMHU YJICHAMU
KOMaH/bl, OIIGHUBAaTh KayecTBO CBOETO BKJIaga B OOMMH TPOAYKT IO KPUTEPHUSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIE TeiicTBUSA

Camoopranu3anus:

CaMOCTOSITEIIBHO COCTABIIATH TUIAH, AITOPUTM pEIIEHHs 3aJau (WM €ro 4acTb), BEIOMPATh crocod
pemeHust ¢ y4éTOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIHUHTEIIEKT:

BJIQJIETh CIIOCOOAMH  CaMONPOBEpPKH, CAMOKOHTPOJS TIpollecca U pe3yiabTara peHIeHUs
MaTeMaTUYEeCKOM 3a1a9H;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3SHHKHYThH IPU PEIICHUH 3a/1a4d, BHOCUTH KOPPEKTHBEI
B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OITHMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yibTaTa JAEATEIIbHOCTH MOCTABICHHOW IEJIM U YCIOBUSAM, OOBICHITH
NPUYUHBI  JIOCTIKCHHUS WM HEJOCTHDKCHHWS IIeJM, HaXOJWTh OIMHMOKY, JaBaTh OIICHKY
MPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATDBI

K xoniy oOydeHus B 7 KjacceoOyJaromuics TMOTYyIUT CIEIYIONIHE TPEIMETHbBIC
pe3yiIbTaThI:

Yucja u BbIYMCIEHUS

BoimonHsATe, coueTas yCTHbIE W MUChBMEHHbIE NPHUEMBI, apudMeThyeckue AeUCTBUA C
paloHaIbHBIMU YHCIAMHU.

Haxoauth 3Ha4eHHs YUCIOBBIX BHIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN JPOOHBIX BBIPAXKEHUI, COAEPIKAIUX OOBIKHOBEHHBIE U IECTUUHBIE TPOOH.

[TepexoauTs OT OmHO¥M (OPMBI 3aMKMCH YuCed K Apyrou (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbInoNHATE TPUKUAKY W OLICHKY pe3yJbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHHH YHCIIOBBIX
BbIpa)KeHUI. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHSTh NPU3HAKK JEIUMOCTH, Pa3iokKeHHe HA MHOKUTEIHN HATypaJlbHbBIX YHCEI.

PemaTth mNpakTUKO-OPHEHTUPOBAHHBIC 3a/layM, CBSA3AHHBIE C OTHOIIEHHWEM BEIUYHH,
MIPOMOPIIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YyIbTAThl PEUICHUS 3a7a4 C
y4€TOM OTpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMU pPACCMATPUBAEMbIX 0OBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonb3oBarh anredpandeckyr0 TEPMUHOJIOTHUIO U CHUMBOJIMKY, MPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHUH MPU 3aJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BrimonHATe mpeoOpazoBaHus IIEIOTO BBHIPAKEHUS B MHOTOYJICH MPHUBEACHHEM MOJ00HBIX
ClIaraeéMbIX, PaCKPBITHEM CKOOOK.

BreImonHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha MHOTOYJIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy11ecTBIATh pa3ioKeHUE MHOTOWICHOB HA MHOXKHUTENN C TIOMOIIbIO BBIHECEHUS 32 CKOOKHU
00II1ero MHOXUTEIIS, TPYIITUPOBKY ClIaraeMbIX, IPUMEHEHHs] OPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsaTh TPeoOpa3oBaHUs MHOTOUWICHOB ISl PEIICHHS Pa3IMYHBIX 33/1a4 U3 MaTeMAaTUKH,
CMEXXHBIX MPEMETOB, U3 peaTbHOU MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBa CTEMEHE ¢ HATypadbHBIMH IMOKAa3aTeIsIMHU JUIS MPEoOpa3oBaHUS
BBIPAXKCHUI.



YpaBHeHHUS H HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM IEPEMEHHOW, MPUMEHSA IpaBWiIa Iepexofa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPAaBHEHUS.

[TpumensTh rpadudeckre METOAbl P PEIICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath TpuUMepsl Map Yucell, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C JIByMs
IIEPEMEHHBIMU.

Ctpouth B KOODAMHAaTHOH IUIOCKOCTH TpadUK JHUHEWHOTO YpaBHEHUS C JIBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, IPUBOIUTH TIPUMEPHI PEIICHUS YPaBHEHHUS.

Pemars cuctembl JByX JMHEHHBIX ypaBHEHUH C JBYMS IEPEMEHHBIMHU, B TOM YHUCIIE
rpaduuecKu.

CocraBiaTh M peliarh JIMHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIIOBUIO 3a/1ayd, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Ja4M I1OJTY4YCHHBIN
pe3ynbTar.

DyHKUUHA

N3obpaxaTs Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPJIUHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanvyeckoM S3bIKeE.

Otmeudath B KOOPJAMHATHON MJIOCKOCTH TOYKH IO 3a/laHHBIM KOOPAWHATaM, CTPOUTH rpapUuKu
nuHeHbIX QyHKUKN. CTpouTh rpaduk yHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMH M3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU: CKOPOCTb,
BpeMs, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[lonumarp rpaduyeckuii crnoco® mpeincTaBieHHUs M aHaIW3a MHGOpMAIUM, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K xoniy oOydyenus B 8 KiacceoOydaromuics TMOJYyYUT CIEIYIONIUE TPEIMETHBIC
pe3ynbTaThl:

Yucia v BBIYUCTIEHUS

Hcnonp30Barh HavajlbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YMCEN IS
CpPaBHEHHMsSI, OKpYIJICHHS U BBIYHCIEHHM, H300pa’kaTh JEHCTBUTENbHBIE YHMCIAa TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh MOHATHE apu(METHUECKOTO KBAJAPATHOTO KOPHS, HAaXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOAUMOCTH KaJIbKYJISTOp, BBIIOJHATH MPEeoOpa3oBaHUsl BBIPAKCHHUIA,
COJIepXKalIUuX KBapATHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amuicu OONBUIMX W MajblX YHUCEN C IOMOIIBIO JECATHYHBIX IpoOei u
creneneit yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh TOHSATHE CTENEHH C IeNbIM [OKa3aTesleM, BBINOJIHITH IPeoOpa3oBaHUS
BBIPAXKEHUI, COJIEPKAILLMX CTEIEHH C LIEJIBIM TOKA3aTEeIIEM.

BbINONHATE  TOXKJECTBEHHbIE MPEOOPa30BaHMs PALMOHANBHBIX BBIPAKEHHH HAa OCHOBE
MpaBWJI JCHCTBUI HAJl MHOTOWICHAMU U alreOpandecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHbIA TPEXUIEH HA MHOKUTENH.

[IpumensaTh peoOpazoBaHus BHIPAKEHUN JUISI PELICHUS Pa3MYHBIX 33/1ad U3 MAaTeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHeitHbIe, KBaJpaTHbIE YPAaBHEHHUS M palMOHAIbHBbIE YPaBHEHHUS, CBOJSALIMECS K
HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoaNTH MpoOCTEHIINE UCCIENOBAHUS YPAaBHEHUM M CHCTEM YpPaBHEHMi, B TOM 4HCIE C
MpUMEHEHHEeM TpauuecKux MpeCTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE HIIM CHCTEMa
yYpaBHEHUH PELICHHUs], €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

[lepexonuTh OT CIOBECHOW (OPMYITHPOBKH 3aJadul K €€ anreOpanyeckoil MoJenu ¢
MIOMOIIBIO COCTABJICHUS YPAaBHEHUSI WM CUCTEMbl YPAaBHEHMM, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1ayyl TIOJIyY€HHBIN Pe3ybTar.



[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHHUS, OLIEHKHU, PEIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM MEpEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUECKyl0 HWILTIOCTPAIHIO
MHO>KECTBA PELLIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[TornMaTh ¥ UCIOJIB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U S3BIK (TEPMUHBI, CHMBOJINYECKHE
0003HaueHHs), ONPEEATh 3HaUeHHE (DYHKIMU MO 3HAYCHUIO apryMEHTa, ONpPENeNATh CBOWCTBA
¢byHKIMY 110 e€ TpaduKy.

CtpouTts rpaduku JeMEHTapHBIX (QYHKINH BHA:

y = k/x, y = %2,y = x3,y = |X|, y = VX, onucIBaTh CBOICTBA YHCIOBON (YHKIHH 10 €&

rpaduKy.

K xonmy oOyueHuss B 9 KJjacceoOyJaromuiicss TMOJNyYUT CIEAYIOIIHE TPEAMETHBIC
pe3yabTaThl:

Yucjia 1 BBIYHCIEHUS

CpaBHHBATH M YIIOPSIIOYMBATH PAlHOHATFHBIC H UPPAMOHATBHBIE YUCIIA.

BeimonsaTe apudmMeTHyeckue ACUCTBUS C PAallMOHANBHBIMUA YWCIIAMH, COYETas YCTHBIE U
MTUCHbMEHHBIC TPUEMBI, BHITIOJHSATH BEIYUCIICHUS C UPPAIIHOHATEHBIMU YUCIIAMHU.

HaxomuTh 3Ha4YeHUs CTemeHeil C IeNbIMH MOKa3aTeNsIMA W KOPHEH, BBIYMCISATH 3HAUCHHS
YHCIIOBBIX BBIPAKECHHM.

OKpyrasTh AEHCTBUTEIHHBIE YHCIIA, BBIMOJHATh MPUKUAIKY PE3YIbTaTa BHIYUCICHUAN, OLIEHKY
YHCIIOBBIX BBIPAKECHHM.

YpaBHeHUsS M HEPABEHCTBA

Pemrate nuHeWHbIE U KBaJlpaTHBIC YpaBHEHUS, YPaBHEHHUs, CBOISIINECS K HAM, MPOCTEHIITNE
IpOOHO-pallMOHAIBHBIE YPaBHEHHUS.

Pemath cucreMbl OBYX JMHEHHBIX ypaBHEHUIl C ABYMs IMEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SBIISETCS JTMHEUHBIM.

Pemath TekcTOBBIE 3a/1a4K ANreOpandecKuM CIOCOO0M € MOMOUIBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs IIepEMEHHBIMU.

[IpoBoauTh mpocCTEINE HUCCIENOBAHUSA YPAaBHEHUW M CUCTEM YPAaBHEHHUU, B TOM YHUCIE C
MPUMEHEHHEM rpapUuecKux MpeaCTaBlIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHUE WM CHCTEMa
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MpoYee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIe HEPABEHCTBA, H300paxaTrbh pelIeHHEe
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEPaBEHCTBO, M300pa)KaTh pPEIICHHWE CHUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSAMOM, 3alHCHIBATh
pelIeHre ¢ TOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA P PEIICHUH PA3IMYHBIX 33/1a4.

DyHKUUH

PacnioznaBate ¢GyHKIMM M3Y4eHHBIX BUIOB. [loKa3bIBaTh CXeMaTHYECKH PACIOJIOKEHHUE Ha
KOOPIMHATHOM MIockocTH rpadukoB GyHkimii Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, ¥ = |x|, B 3aBuCHMOCTH OT 3HadeHHiI KO>()DUIMEHTOB, OMHUCHIBATH CBOICTBA
G yHKIHIA.

Ctpouth M u300paxaTh CXeMaTU4YeCKH TpaduKud KBaApATUYHBIX (DYHKUIUN, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIIUH 1O UX rpaduKam.

Pacrio3znaBate kBajpaTHuHyO (YHKIHIO 10 GopMylne, TPUBOIUTh MPUMEPhl KBaJAPATHUHBIX
GyHKUUH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucJioBbIe MOCJIe10BATEIbHOCTH U MPOTIPecCUH

Pacnio3HaBate apu(METHUECKYI0O U T€OMETPHYECKYIO MPOTPECCHH TPH Pa3HBIX CIOCOOax
3aJJaHuUS.

BbINONHATE BBIYMCICHUS C HCHOJb30BaHHEM (opMyn N-ro 4jieHa apuPMeTH4ecKoil u
reOMETPUYECKO Mporpeccuii, CyMMbI IIEPBBIX N YJIEHOB.

N300pakaTh 4ieHbl OCIeI0BATEIbHOCTH TOUYKAMH Ha KOOPIUHATHOM MJIOCKOCTH.

Pemate 3aaum, cBsI3aHHbIE C YMCIOBBIMH IOCIEI0BATENLHOCTIMH, B TOM YHUCIE 337a4H U3
peambHOM  KM3HM  (C  UCHOJBb30BAaHUEM  KaJbKYJIATOpa,  LUQPPOBBIX  TEXHOJOTHI)






TEMATHYECKOE IINTAHUPOBAHHME 7 KJIIACC

N Koa-BouacoB DJIeKTPOHHbIE
i HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI Beero Kontp.p | (uupposbie)
a00ThbI 00pa3oB.pecypchl
bubmuoreka [IOK
1 Uucna v BerunciieHus. PalinoHanbHbIe ynciia 20 1 https://m.edsoo. ru/7f415b90
bu6mmoreka [{OK
2 AJIreOpameCKUCBIPRKCHHA 32 1 https://m.edso0.ru/7f415b90
bu6mmoreka [{OK
3 YPABHCHHUS! H HEPABCHCTRA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [{OK
4 KoopauHate! u rpaduxn. GyHKuum 24 1 https://m.edso0.ru/7f415b90
bubmmoreka [{OK
S Hostopenne n 0600menne 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5
8 KUIIACC
Ne HanmeHoBaHMepa3aeioB Kos-Bouyacos JJIeKTPOHHbIE
B TEeMIIPOrPaMMBblI (ungposwbie)
n/n Bcero | Konrp.pa6orsl 06pa3oB.pecypebi
1 Yucna v Beruncienus. KBagpaTtHelie 15 bu6moreka [IOK
KOpHH https://m.edsoo.ru/7f417af8
2 Yucna u BerancieHus. CTEreHsb ¢ eIbIM 7 bubnuorexa [JOK
MoKasaTesiemM https://m.edsoo.ru/7f417af8
3 AnreOpandeCcKUeBBIPAKEHUS. 5 1 bubnuoreka [JOK
KBanpaTHbIATpEXUIICH https://m.edsoo.ru/7f417af8
4 AnreOpanvyecKUeBBIPAXKEHUS. 15 1 bubnuoreka [JOK
AnrebpanveckasapoOb https://m.edsoo.ru/7f417af8
5 YpaBHenus 1 HepaBeHCTBA. KBasipaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo. ru/7f417af8
bubmuoreka [JOK
8 DyrKuuH. OCHOBHEICTOHATH S https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 PynKumn. ncnobiedyHKIH 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenue 1 0600menue 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5
ITPOIT'PAMME
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9 KJIACC

KoaunvecTBo4acoB | DjIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undposbie)
n/m | TeMIOpPOrpaMMbl Bcero | Kourpp | o0pasoBareibHbIepecypc
a00ThbI bl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHHs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
YPaBHEHHHU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moteka [IOK
S DyrKuun 16 . https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 YU CII0BBIENIOCIIEI0BATEILHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IICHNE, 18 1 bu6moreka [IOK
CHUCTEeMaTU3alsI3HAHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6

[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. AnreGpa: yue6.m1s 7 k1. obmeoopasosar. yuapexaenuid. /H0.M.Konsrun, M.B. TkaueBa, H.E.
®enoposa, M.1. [llabynun. — M.: Ilpocsemenue, 2019.
2. Anrebpa: yue0. s 8 ki1. o6meoopazosart. yupexaenuid. /HO.M.Konsrun, M.B. TkaueBa, H.E.
®enoposa, M.1. [llabynun. — M.: IIpocsemenue, 2019.
3. Anrebpa: yue6.uist 9 k1. o0meobpazosat. yupexaenuid. /HO.M.Konsirua, M.B. TkaueBa, H.E.
®enoposa, M.1. [llabynun. — M.: Ilpocsemenue, 2019.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1. Anrebpa, 7 knmace/ Maxkaperae FO.H., Mungrox H.I'., Hemkos K.W. u npyrue
2022r, AkuronepHoe obuiectBo «M3aarenscTBo «lIpocBerienne»

2. Anre0pa, 8 kiacc/ Makaperues FO.H., Munatox H.I'., Hemkos K.W. u npyrue
2022r, AkuronepHoe obmiectBo «M3narensctBo «IIpocBemienner

3. AnreOpa, 9 xiace/ MakaperueB FO.H., Munmtox H.I'., HemmkoB K.W. u npyrue
2022r, AkuronepHoe oOuiectBo «M3aarenscTBo «lIpocBemienue»

4. KM o anrebpe k yueOHuky Maxkaporuera FO.H.

IMU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
1. bubnmoreka [{OK https://m.edsoo.ru/7f415b90
http://teacher.fio.ru (megaroruueckas mactepckas, ypoku B iHTepHETE M Apyroe).
http:/school.collection.informika.ru
www.exponenta.ru (00pa3oBaTebHbIH MaTEMAaTHICCKUI CalT).
www.fipi.ru (caiiT @eaepaabHOTO HHCTUTYTA MEIarOTHUECKUX U3MEPECHHUI).
WWW.it-n.ru (ceTh TBOPYECKHUX YUUTEIICH)
www.kokch.kts.ru (on-line rectupoBanme 5-11 xmacchr).
www.math.ru (MHTEepHET-TIOAZIEPIKKA YIUTENCH MAaTEMATHKH ).
www.math.ru/lib (smexTponHass MaTeMaTHueckas OHOIHOTEKA).
0. www.school.edu.ru (Poccuiickuii 001eodpazoBaTenbHbIN TOPTAN).
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