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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO 0OILEro
oOpa3oBaHus. OHAa 00ECIeYnBaAET U3yUEHUE JAPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOTro, TaK W TYMAaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOO0XOauMO s
MPOJIOJKEHUsI 00pa30BaHus U B MOBCEIHEBHOU kU3HU. Pa3BuTre y 00yuaromuxcs
HAy4YHBIX TMPEJCTaBICHUI O TMPOUCXOKICHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocobe OTpa)keHUs: MaTeMaTUYECKON HayKOM SBJICHHUI U MPOILIECCOB
B NIpUpOJI€ W OOIIECTBE, POJIM MATEMATHYECKOTO MOJEIMPOBAHUA B HAYyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y KayecCTB MBIILJIECHUS, HEOOXOAUMBIX JJisl aJanTaliid B COBPEMEHHOM LKU(PpOBOM
oOmiectBe. M3ydenuwe anreOpbl oOecreynmBaeT pa3BUTHE YMEHHUs HaOII0JaTh,
CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTU MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS U BBIBOJBI,
dbopmynupoBath yTBepxkaeHus. OcBoeHUE Kypca ajlredpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS OOYyYalolMXCsi: OHU MCHOJB3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE pacCcyXAeHus, 0000IIeHe U KOHKPETU3aliio, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYMTENbHBIH  00BEM
CaMOCTOSITETILHOM  JIESITEIbHOCTH  0O0YyYalolUXCsl, MO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a1a4 ABISIeTCs peaau3aluen 1eaTeIbHOCTHOIO MPUHIUIA O0yUeHHUS.

B cTpykType mnporpamMmbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOIO
oOurero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKHE
JuHuM: «Yucna v BeIYUCICHUS», «ANreOpandeckue BhIPAKEHUSI», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxnas U3 3TUX COAEpKaTeIbHO-METOJUYECKUX
JIMHUYN pa3BUBACTCS HA MPOTSKEHUHU TPEX JIET U3yUECHUS Kypca, B3AaUMOJEHCTBYS C
ApPYTUMH €ro JHUHHSAMU. B Xoae u3ydeHuss ydeOHOTro Kypca OO0ydaroImumcs
MPUXOAUTCS JIOTUYECKU PaCCyKJaTh, MCIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TUM B mporpammy yudeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pazjeniax
MaTEeMaTUYECKOT0 00pa30BaHMs M CIOCOOCTBYIOUIME OBJIAJICHUIO O0YyUYalOIIUMHUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaruyeckoro si3bika. ConepkaTelbHOH |
CTPYKTYPHOW OCOOEHHOCTBIO y4yeOHOro Kypca «AnreOpa» SBISIETCS €ro
WHTErPUPOBAHHBIN XapakTep.

Copepxxanue nuMHUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOM JJif
JaJbHEMIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOydarouIuxcs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS IMOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YMCJE HA YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HUpPpPALMOHAIBHBIMM YHKCIAMHU, (POPMUPOBAHHEM



NPEJCTaBICHUNA O JCHCTBUTEIHPHOM YHCIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMY 001ieMy 00pa3oBaHUIO.

Coneprkanne AByX anreOpanvecKuX JHHUNA — K AreOpandecKue BIPAKCHHS»
U «YpaBHCHHS U HEPABEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTEeMaTHYECKOTO arfmapara, HEOOXOAMMOIOo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00mero o0Opa3oBaHUS Yy4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHATILHBIX BhIpAXKEHUH. AJreOpa JeMOHCTPUPYET 3HAYCHUE MAaTEMATUKH Kak
S3bIKA JUISL TIOCTPOCHHSI MAaTeMAaTUYECKUX MOJeENel, ONMHUCaHUs MPOIECCOB H
SBIICHUN peanbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOAAT TakkKe
JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBINUICHHUS, HEO0OXOJMMOro, B
YaCTHOCTH, /I OCBOEHHS Kypca WH(POPMATHUKHA, M OBIAJCHHE HaBbIKAMU
JIeNYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBaHrne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanre QyHKIIMOHAIBHO-TpaQUUeCKON THHIH HAIEIEHO Ha TIOTy4YeHHUe
00YyYarOIIUMUCS 3HAHUM 0 (QYHKIMAX KaK BaKHCUIIECH MaTeMaTHYECKOW MOICIH
IJIsL OTIMCAHUSI U MICCIIEOBAaHUS pa3HOOOPa3HBIX MPOIIECCOB U SIBICHHUIA B MPUPOIC
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Y OOYJarOIIHUXCs
YMEHUS UCTIOJIb30BaTh Pa3IUYHbBIC BBIPA3UTEIbHBIE CPEIICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOIIMYECKUE, TpauuecKue, BHOCUT BKJIaa B (QOPMHUpPOBAHUE
NPEJCTAaBICHUN O POJIM MATEMAaTHUKU B PA3BUTUH IUBUIM3AIMA U KYJIbTYPHI.

CornacHo yueOHOMy IMiaHy B /-9 kiaccax u3y4aeTcss Yy4eOHBIM Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CIEAYIONINE OCHOBHBIC DPa3/eibl COACPIKAHUSA:
«Ynucna ¥ BBIYUCICHUS», «ANTeOpanvecKkue BBIPAKCHUA», «YpaBHEHHUS W
HEpaBEHCTBa», «DYyHKITUU.

Ha u3ydenne yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kjacce
— 102 4aca (3 uaca B Hememo), B 8 kimacce — 102 yaca (3 gaca B Henmeno), B 9
kiacce — 102 yaca (3 yaca B Hezel0).



COIEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (OPMBI 3amKCH
npoberi k apyroil. I[loHsiTME palMOHAIBLHOTO YMCIIA, 3aluCh, CpaBHEHUE,
yIOPSJOYMBAHUE  PAIlMOHANBHBIX  YHCel. ApupMeTHYecKue JAEUCTBUS C
palMOHaIBHBIMU yuciaMu. Pemenne 3a1ad U3 peaJibHOM NPAKTUKKA HA 4acTH, Ha
apoou.

CreneHb C HaTypajJbHBIM [IOKa3aTelIeM: oOIpejaeseHue, npeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE ONpeJIeNIeHus, 3anuch 00onbIuX yncen. [IporeHTsl, 3anuch
MPOLIEHTOB B BHUJIE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/laud Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEaJIbHOM ITPAKTUKHU.

IIpumeHeHne TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HA  MHOXUTEIH
HaTypaJIbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle TpsmMas W oOparHas
IIPONIOPLIMOHAIIBHOCTH.

AJire0panvecKue BbIpasKeHHU s

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IIEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs IepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIp@XEHMs, MpaBuia NpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MpaBHIia PACKPBITHSI CKOOOK U MPUBEEHUS MOAOOHBIX ClIaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OpHouwneHbl 1 MHOTOwWIeHbl. CTeneHb MHOrouseHa. CloKeHHue, BBIYMTaHNUE,
YMHOXEHUE MHOTO4YICHOB. @OpMyJbl COKpAlIEHHOIO YMHOXKEHUS. KBaJpar
CyMMBl M KBagpar pasHoctu. Dopmyna pasHocTH KBagpaToB. PasnoxeHue
MHOT'OWIECHOB HA MHOYKUTEJIU.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUS, IMpaBuja MpeoOpa3oBaHUsl YpaBHEHMUS,
PABHOCUJIBHOCTb YPABHECHUM.

JIuHenHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOpPHEN JIMHEMHOIO
YpAaBHEHHUSI, pEIICHHUE JIMHEWHBIX ypaBHEeHHWU. COCTaBIE€HHWE YpaBHEHHUU IO
YCJIOBHIO 3a7jauu. PerieHne TeKCTOBBIX 3a/1a4 C [IOMOILbI0 YPaBHEHUM.

JluneitHOoe ypaBHEHUE C IBYMsI lIEpEMEHHBIMU U ero rpadguk. Cucrema JIByX
JVMHEMHBIX YPAaBHEHUN C JBYMs IIepeMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIOCOOOM TMOACTAaHOBKHU. IlpuMepbl penieHus: TEKCTOBBIX 3aJad C MOMOIIbIO
CUCTEM ypPaBHEHUH.

DOyHKUUHA



KoopaunaTta Touku Ha npsimoil. YucinoBsle TpOMEXKYTKU. PaccTosiHue Mexay
IBYMsI TOYKAaMH KOOPJIMHATHOM NPSIMOMA.

[IpsimoyroinibHast cuctema koopaunar, ocu OX u Oy. AGcuucca u opauHaTa
TOYKHU Ha KOOPJIMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (popMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonsatue ¢ynkuuu. [padux
¢bynkuuu. CpoiicTBa pyHkumii. JIunelinas ¢pynkuus, e€ rpapuk. I'padpuk pyHKIuN
y = |X|. I'padmueckoe pelieHue TUHEWHBIX YPABHEHUH M CHUCTEM JIMHCHHBIX
YpPaBHCHUH.

8 KJIACC

Yuciia ¥ BIYUCICHUS

KBagparubiii kopeHb u3 uwucna. [loHsiTue 00 uppalMOHAIBHOM YHCIE.
JlecsTuunble MpUOIMHKeHHsT UppAIlMOHANbHBIX yKces. CBolcTBa apuMeTHYECKUX
KBa/IpAaTHBIX KOpHEN U UX MPUMEHEHHUE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUI
Y BBIYUCJIEHUSAM. [[eiCTBUTEIBHBIE YHCIIA.

Crenens ¢ 1enbIM nokaszaTesneM U €€ ceorictBa. CTaHIapTHAs 3alKUCh YHCIIA.

Anre0panvecKue BbIPasKeHUs!

KBagpaTHplii  TpEXWieH, pa3JIOKEHHE  KBAJPAaTHOIO  TPEXUIEHAa  HAa
MHOHUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anredpanveckoil JpoOu.
CnoxxeHue, BbIUMTAHHME, YMHOXXEHHUE, JeJIeHHe airedpandyeckux JapoOeit.
PanronanbHble BEIpaXKEHHS U UX TTPE0Opa3zoBaHuE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIINUXCS K JIMHEMHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-pallMOHATbHBIE YPABHEHHUS.

['paduueckas uaTepnperanrs ypaBHEHUN C IBYMs MEPEMEHHBIMU U CHCTEM
JVUHEWHBIX YypaBHEHUW C JBYMsS NEpeMEHHbIMH. lIpumepsl pemeHus cucteM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3a71a4 alredpandyeckuM CrocoOoMm.

HuciioBele HEpAaBEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKUUH

[lonstue ¢Qyukmuu. OOnacTe ompeAesieHus U MHOXECTBO 3HAUCHHI
¢bynkuuu. CiocoObl 3a1aHus PYHKIUH.

I'padux ¢ynkuuu. Yrenune cpoiicTB ¢yHkuuu no e€ rpaduxy. I[lpumeps
rpadukoB GyHKUIUN, OTPAKAIOIIUX PeaTbHbIE MPOLECCHI.



OyHKIMY, ONUCHIBAIOIIME TNPSIMYI0 U OOpaTHYI MPONOPUUOHATIbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = X2, Y = X3, y = VX, y=|x|. [paduaeckoe
pelIeHre YpaBHEHUN U CUCTEM YpaBHEHH.

9 KJIACC

YucJia 1 BBIYUCTIEHUS

PanmonanpHbie yucia, UppalMoOHaIbHBIE YMCIIa, KOHEUHbIE U O0€CKOHEYHBIC
JECATUYHBIE TpoOH. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIC YHCTIA
KaKk OECKOHEUYHBbIE JECATUYHBIE apoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSAMOM.

CpaBHeHUE JIEMCTBUTENBHBIX 4YHCEN, apudmeThyeckue JeUCTBUS C
JNIEUCTBUTEIbHBIMU YHUCJIAMU.

Pa3Mepbl O0OBEKTOB OKpYXKAIOIIETO MHpPa, JUIMTEIHHOCTh IPOIIECCOB B
OKPYIKAIOIIEM MUPE.

[TpubmmxEHHOE 3HAUCHNUE BEJIMYUHBI, TOYHOCTh MpubIKeHus. OKpyTiieHHe
yucen. [Ipuknka u oueHkKa pe3yJibTaTOB BHIYUCICHUM.

YpaBHeHUA U HEPABEHCTBA

JInneriHoe ypaBHEeHUE. Pelienne ypaBHEHUM, CBOASAIINXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIMXCSA K KBaJIPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHust ypaBHEHUN TPETbEU U 4ETBEPTOU
CTETIEHEN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemiennie npoOHO-palmoHaIbHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHHE C AByMs MEpPEeMEHHBIMU U ero Trpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHECHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoM creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMbI YPABHEHUM C IBYMS IIEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 3a1a4 anredpandyeckuM CrocoooMm.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW INEpPEMEHHOW. PemeHune cucrem
JMHEMHBIX HEPaBEHCTB ¢ OJHOM miepemMeHHOW. KBaapaTHble HEpaBEeHCTBA.
I'paduyeckass wuHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMS
MIEPEMEHHBIMH.

DOyHKUUHA

KBanpatuunas ¢yukius, e€ rpaduk u cpoiictBa. [lapabosa, KOOpAUMHATHI
BEPIIMHBI TapaboJIbl, 0OCh CUMMETPHUU MTapadoIbl.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x|, u ux
CBOMCTBA.

Yuc/ioBble MOCJIEA0BATEILHOCTH U MIPOTrPEeCCHH



[loHsiTHE YMCITIOBOM NOCJIENOBATENBHOCTH. 3aJaHUE IOCJIEN0BATEIbHOCTH
pPEKyppeHTHOI (popMyIoi u Gopmysoii N-ro 4ieHa.

Apudmernyeckas U reomerpuueckas mnporpeccur. @opmyibl N-TO 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUYECKON MPOrPECCUil, CYMMBI IEPBBIX N YJICHOB.

N300paxkeHne 4wieHOB apu(PMeTH4YecKOo W TeOMEeTpPHUYECKO Mporpeccuit
TOYKAMU HA KOOPAWHATHOM IJIOCKOCTH. JIMHEMHBIN M DKCIIOHEHUHAJIBHBIA POCT.
C1oXHbIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3VYJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBl  Yy4eOHOTO Kypca
«Anrebpa» XapaKkTepU3yIOTCs:

1) maTpuoTHYeCKOe BOCTINTAHHUE:

NpPOSIBICHUEM HWHTEpeca K TPONUIOMY W  HACTOSIIEMY POCCHICKOM
MaTeMaTuK{, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTIDKCHHSAM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKONH MaTeMaTHYECKOH INKOJIbI, K HCIOJL30BAHUIO ITHX
JTOCTHYKEHHIA B IPYTHX HAyKax U MPUKIAIHBIX chepax;

2) rpakIaHCcKoe U Iy XOBHO-HPABCTBEHHOE BOCIIUTAHHUE

TOTOBHOCTBIO K BBITIOJHEHHIO 00A3aHHOCTEH TPaXKJIaHMHA U PEaM3aI[iH ero
npaB, TPEACTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaxX ()YHKIIMOHHPOBAHHSI
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOIEIYp IPakAaHCKOro obmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO dTUIECKUX MPOOIIEM, CBSI3AaHHBIX
C MPaKTHYECKUM MPUMCHEHHEM JOCTHXKCHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPATBHO-3THYECKUX MTPUHITUIIOB B JCSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIMTAHHE:

YCTAHOBKOW HAa AaKTHBHOE YyYaCTHE B PEHICHUU MPAKTHYCCKUX 3a/1ad
MaTeMaTU4YeCKOW HAIMPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTHYECKOTO
00pa3oBaHUsl Ha MPOTSHKCHUU BCEH KM3HMU JJISI YCHEIHON MPOodeCcCHOHATBHOM
NEATCILHOCTH W PAa3BUTHEM HEOOXOJUMBIX YMCHHMH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHHEM UHIUBUIYATbHOM TPACKTOPUH 00Pa30BaHMUS U KU3HCHHBIX IJIAHOB C
y4ETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY UM  3CTCTHYECKOMY  BOCIPHSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajay, PEUICHUH, PACCYXKICHHM, YMCHHUIO BHJCThH
MaTeMaTHuIeCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHUSI:

OpPHEHTAIlUCH B JEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJILI U
o0IecTBa, TMOHMMAaHHEM MaTeMaTHYCCKONW HayKd Kak CQepbl YelOBEYECKOi
NESATEILHOCTH, JTAoOB € pa3BUTHS M 3HAYMMOCTH [T Pa3BUTHS I[MBHJIM3AINH,
OBJIaJICHUEM SI3IKOM MATEMATHKH U MaTeMaTHYECKOH KyJIbTypol Kak CpeiCTBOM
NO3HAHWS MHpPA, OBJAJCHUEM MPOCTEHIIUMHU HABBIKAMU HCCIIEA0BATEIbCKOM
NeSATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, GopMHpOBaAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOTO 0JIATOIOTYyYHS

TOTOBHOCTBIO TIPUMCHITh MaTeMaTHYECKHUE 3HAHWUS B HMHTEpPECax CBOETO
3I0pPOBBSI, BEJICHHUS  3J0pOBOro  o0Opaza ku3HH  (3J0pOBOE  IHTAaHUE,
cOaTaHCUPOBAHHBIM PEKUM 3aHATHH W OTJABIXA, pEryIsapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, TNPU3HAHUEM CBOCTO
IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0J10rH4YecKoe BOCIIUTAHHE!

OpHEHTaIlMell Ha MPUMEHEHUE MaTEMaTUYCCKUX 3HAHUU JJIA pElICHUS 3a1ad
B 00JJaCTH COXPaHHOCTH OKPYKAIOIICH Cpelbl, IIAHUPOBAHHS TOCTYIKOB M
OIICHKH WX BO3MOJKHBIX ITOCJICICTBHM [IJI1 OKPYJKAaIoIIeHd CpelIbl, OCO3HAHHEM
TJI00AJIBHOTO XapaKTepa SKOJOTHICCKHUX ITPOOJIEM U IyTel UX pelcHUs;

8) amanmTamusi K U3MEHSIOIMMCSI YCJOBHSIM CONMAJBHON M TPHUPOIHOI
cpeapbl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HCOINPEACIEHHOCTH, IOBBINICHUIO
YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITCIBHOCTD, B TOM YHCIIS
YMCHHE YYUTHCSA y JPYTUX JIIOJCH, MPUOOpeTaTh B COBMECTHOH NEATECIBHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJMMOCTEIO B (OPMHPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIC
(bopMyIHpOBATh WJICH, TIOHATHSI, THIIOTE3b 00 00BEKTAaX M SBJICHUAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUINUTHI COOCTBEHHBIX 3HAHUW U
KOMITETCHTHOCTEH, IJIaHUPOBAaTh CBOE pa3BUTHE,

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIONIMH KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHHUS W JACHCTBUSA, (OPMYIMpPOBATH U OIEHWBATh PUCKU U
MOCJICICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue aeiicTBUS .

- BBSIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKA MATEMATHUYECKHX
OOBEKTOB, TOHSATUM, OTHOUIEHUM MEXIYy MOHATUAMH, (DOPMYITHUPOBATH
ONpeAcCHUs] TOHATHM, yCTaHAaBIMBATh CYUIECTBEHHBIM  MPU3HAK
KiaccuduKauu, OCHOBaHUS [JIsi OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

- BOCIPUHUMATh,  (OPMYIHpOBaTH U  NPEeOOpPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IUHUYHBIC, YacTHBIE U OOIIUe,
YCJIIOBHBIE;



- BBISIBJISITD MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U "
npotuBopeursi B (akTaxX, JJAHHBIX, HAOIIOACHUSX U YTBEPKIACHUSX,
npejuiaratb ~ KpUTEpUM  JJISL  BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEY N,

- IeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKJIOUECHHH, YMO3aKJIFOUEHUH IO aHAJIOTHH;

- pa3duparh J0Ka3aTeabCTBa MAaTEMATUYECKUX YTBEPXKACHUU (TpsMbIe M OT
NPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECJOXHBIC JIOKa3aTeIbCTBA
MaTeMaTU4YecKuX (aKToB, BBICTPAWBATh APryMEHTALMIO, MPUBOAUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

- BBIOMpATh CIoco0 pemieHus y4deOHO#M 3amaun (CpaBHHBATH HECKOJIBKO
BApUAHTOB pelIeHHs, BbHIOMpaTh HauOosee MOAXOAAIMI ¢ Yy4EToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareibCKue AeiCTBHS:

- ICTIOJIB30BaTh BOIIPOCHI KaK HCCIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyarpoBaTh BOMNPOCH], (UKCHPYIOIIUME MPOTUBOpEUUE, MpoliIemy,
CaMOCTOSITEJIbHO YCTAaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3ULUIO, MHEHHUE;

- IPOBOJUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY HECIIOKHBIM
DKCHEPUMEHT, HEOONBIIOE  MCCIENOBAHME 1O  YCTAHOBJICHUIO
O0COOEHHOCTEM MaTEeMaTUYeCKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXITy COOO0H;

- CAMOCTOSITENIbHO (POpMYNIUpOBaTh 0OOOIIEHUS U BBIBOABI 10 PE3YNbTaTaM
MPOBENEHHOTO HAOJIIOJEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

- IPOTHO3MPOBAaTh BO3MOYKHOE pa3BUTHUE IIPOILECCa, a TAKKE BBIIBUIAThH
MIPEATIONIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSAX.

Pabora c nnpopmanueii:

- BBIBJIITH  HEJJOCTATOYHOCTh U HM30BITOYHOCTH HMH(OpMALUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIlICHUs 3a/1a4H;

- BBIOMpaTh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
uH(OPMAIINIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHHUS;

- BBIOMpaTh GopMy TMpeAcTaBieHHs HWHPOpPMAIMKM UM  WLUIIOCTPUPOBATH
pellaeMble 3aJayd  CXeMaMu, JAuarpaMMaMM, HWHOW Tpadukod u ux
KOMOUHAIASIMU,

- OLIEHUBATh HAAEKHOCTh HMHGMOpPMAIMKM 1O KPUTEPHUSM, NPEII0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA:



- BOCIPUHUMATh U (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMHU
U LeNnsMu OOIIEHHs, SICHO, TOYHO, IPaMOTHO BBIpAXKaThb CBOIO TOYKY
3peHUsl B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO XOIy
pelIeHus 3a1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN PE3yJbTarT;

- B X0Jie¢ O0CYXCHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBI,
npoOJieMbl, peraeMoi 3aja4u, BRICKa3bIBaTh WU, HAIICJICHHBIC HA MTOUCK
pELICHUS, COMOCTAaBIATh CBOM CYXICHHUS C CYXACHUIMHU JIPYTUX
YYaCTHUKOB JMAJIora, OOHApY>KUBATh pa3jIM4Me U CXOJACTBO IO3UIIMM, B
KOppEeKTHOU popMe popMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS,

- IPEACTABJISATh PE3YJAbTATHI PEUICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
MPOEKTa, CAMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTAIllUd U 0OCOOCHHOCTEN ayAUTOPUH;

- IOHUMATh U MCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW Y WHIUBUYaJIbHOU
paboOTHI MPHU PEIICHUN YIeOHBIX MaTEeMAaTHYECKHUX 3a/1a4;

- IPUHUMATh 11€JIb COBMECTHOM JEATEIBbHOCTH, IIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BUIbI padoT, JOTrOBapUBAThCA,
o0Ccy»XaaTh MPOLIeCC U pe3ysbTaT paboThl, 0000IIaTh MHEHHUS HECKOJBbKUX
JIOEN,

- y4acTBOBaTh B TPYMIOBBIX (opMax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMBI W JPYTHe), BBIMOJHATH CBOK YacTh
paboThl U KOOPJUHUPOBATH CBOU JCHCTBUS C IPYTUMH WICHAMHU KOMaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJAJAa B OOIIUH MPOIYKT MO KPUTEPHUSIM,
chopMyJIMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PerynsiTuBHBIE YyHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranuszanus:

- CAMOCTOSTEIBHO COCTAaBJIATh ILJIaH, aJIrOPUTM pEHICHHUS 3amaud (Mad ero
9acTh), BBIOMpATh CIOCOO peIIeHHs ¢ y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATb U KOPPEKTUPOBATh
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

- BIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
pELIeHUs MAaTEMATUYECKOM 3a/1auH;

- IPEABUIETh TPYJHOCTH, KOTOPbIE€ MOT'YT BOZHUKHYTh MPU PEIICHUU 33/1a4H,
BHOCUTHh KOPPEKTHUBHI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB,
HaWJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHMBAaTh COOTBETCTBUE PE3YJbTATA JESATEIbHOCTH MOCTABICHHOMN LIEIHU U
YCJIOBUSIM, OOBSCHSITh NMPUYUHBI JOCTHKEHUS WIM HEAOCTHIKEHUS IICIH,
HaXO0JIUTh OIIHUOKY, 1aBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOyueHuss B 7/ KkJjacce OOyYarOIIUUCS TOMYUYUT CIICIYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Yucjaa ¥ BbIYUCITCHUA

BreinmonHsATh, couyeTas yCTHbIE W THUChbMEHHBIE TPUEMBI, apuPMETHUYECKUE
NEUCTBUS C pAllMOHAIBHBIMU YHCIIAMMU.

HaxomuTh 3Ha4YeHUs YHCIOBBIX BBIPAKECHHUH, MPUMEHITh pPa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN NPOOHBIX BBIPAKEHHUH, COAEpIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTh OT OgHOM (HOPMBI 3aIUCH YUCEN K apyroi (mpeoOpa3oBbIBAThH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JACCITHYHYIO IPOOB).

CpaBHUBATH U YNOPAAOUYNBATH PALIMOHAIIBHBIE YHUCIIA.

OKpyraars yucia.

BBINOJHATE TPUKUAKY U OLIEHKY pe3yjIbTaTa BEIYUCICHUH, OLICHKY 3HAYEHUI
YUCIIOBBIX BBIPAKCHUN. BBINONMHATH ACHCTBUS CO CTENEHSIMHU C HATypaJIbHBIMU
MMOKa3aTeIIsIMH.

[IpuMeHAT,  NOpU3HAKU  JEJIUMOCTH,  Pa3JI0KEHHWE HAa  MHOXHUTEIH
HaTypaJibHbIX YHCEIL.

Pemate npakTUKO-OPUEHTUPOBAHHBIEC 3aJlaud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUs 3a7a4 ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaeMbIX O0BEKTOB.

AJiredpanyvecKue BbIpasKeHHU s

Hcrnons3oBaTh anreOpanvyecKyrd TEPMUHOJIOTHUIO U CHUMBOJUKY, MPUMEHSTH
e€ B mpoIiecce OCBOSHUS yueOHOT0 MaTepuara.

HaxonuTh 3HadueHuss OYKBEHHBIX BBIPAKECHHN MPU 3aJaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BreimonusaTe  mpeoOpa3oBaHUs — IIEJIOTO  BBIpAKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJ00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOJIHATE yMHOXXE€HHE OJHOYJICEHA HAa MHOTOYIEH W MHOrOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCyliecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXXHUTEIUW C IOMOIIbIO
BBIHECCHHUSI 3a CKOOKM OOIEero MHOXHUTENS, TPYNIUPOBKH ClIaraeMbix,
MpUMEHEHUS (HOPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumMeHsTH IPpeoOpa3zoBaHUsI MHOTOWICHOB /IS PEIICHUS Pa3JIMYHBIX 3a/1a4
13 MAaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATIbHOMN MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpAIbHBIMU TOKA3aTEISIMU IS
npeoOpa3oBaHus BEIPAKCHHM.



YpaBHeHUA U HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHHS C OJHOM NEpeMEHHOW, MPUMEHss IpaBuiia
nepexo/a OT UCXOJIHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsiTh, siBisieTcs
JIM YUCTIO KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaguueckre METObl IPU PEIICHUN JIMHEWHBIX YPABHEHUH U UX
CUCTEM.

[lonOupaTs mnpuMepsl TNap 4YUCEN, SBIAIONIMXCS pPEIIeHUEeM JUHEHHOTro
YpaBHEHHUS C IByMs IT€PEMEHHBIMHU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
IBYMsI TEPEMEHHBIMHU, MOJB3YACh TI'pa@UKOM, MNPUBOIUTH MPUMEPHI pEHICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C JIByMsl IEPEMEHHBIMHU, B TOM
qucie rpaguuecku.

CocTaBisaTh U pewiaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHI 1O YCJIOBHMIO 3aJladyd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1ayil OJYyYEeHHBIN pe3yJibTar.

DOyHKUUHA

N300paxkaTh Ha KOOPAUHATHON PSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TIPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OtmedaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
cTpouth rpaduku auHEHHBIX QyHKIMi. CTpouTh rpaduk GyHKImMH Y = |X|.

OnuceiBaTh € TMOMOIIbIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, PACCTOSHHE, 1I€HA, KOJIMUYECTBO, CTOUMOCTD,
MPOU3BOIUTENBHOCTH, BpeMsi, 00BbEM paboTHI.

HaxoauTh 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumaTe rpaduyeckuil cnocod MpeAcTaBIeHHUs W aHaluM3a WH)OpManuy,
U3BJIEKATh U UHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPaUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenuss B 8 kKJjacce oOydYaromiuiicss MOJYYHUT CIIEIYIOIINE
MpeIMETHbIE PE3YJIbTATHI:

Yucna v BHIYUCICHUSA

Hcnonb30BaTh HayallbHbIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
qucell JJi CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUH, n300paxarb eHCTBUTEIbHbBIE
Yyclia TOYKaMU Ha KOOPAMHATHOU MPSMOH.

[IpyuMeHsATh MOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh
KBa/IpaTHbIE KOPHHU, HCIIOJb3Yys MPU HEOOXOJUMOCTH KaIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpKAIIMX KBAJAPATHbIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEM.



Hcnonb30BaTh 3anucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeii u creneHeit yuca 10.

AJiredpanyvecKue BbIpasKeHU s

[IpuMeHsATh TOHSATHE CTENEeHW C 1EeJIbIM TI0Ka3aTesieM, BBINOJHITh
npeo0pa3oBaHus BHIPAXKEHHM, COAEpKAIIUX CTEIIEHU C LIETbIM MOKAa3aTEeIeM.

BbITIOJIHATG TOXKIECTBEHHBIE MPeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAKEHUM
Ha OCHOBE IMMPaBUJI ICUCTBUI Ha/l MHOTOYJIEHAMU U alredpandyeckKuMu ApoosiMu.

PackianpiBaTh KBaJipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN AJIA PEIIEHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEAMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHBbIC, KBaJpaTHbIE YpaBHEHUs W pallMOHAJbHBIC ypaBHEHMS,
CBOJISIIITUECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS TIEPEMEHHBIMH.

[IpoBoaUTH MpocTeiiiine UCCAeA0BAHMS YPAaBHEHUN U CHUCTEM ypaBHEHUM, B
TOM YHCJIe C MPUMEHEHHEM TpauueCKuX MpeICcTaBIeHUH (yCTaHABINBATH, UMEET
JU ypaBHEHUE WJIM CHCTEMa YpaBHEHHWH pelIeHHs, €clii MMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHOM (OPMYIHMPOBKH 3agauu K €€ ainreOpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]auM MOJTYy4YEHHBIN pe3ysbTar.

[IpyuMeHsATh CBOMCTBAa YMUCIOBBIX HEPABEHCTB JJIsi CpaBHEHUs, OIICHKH,
pemarh JUHEHHbIE HEepaBeHCTBAa C OJIHOM NMEpPEeMEHHOW W UX CHUCTEMbI, JaBaTh
rpauueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUUHA

[ToHnMaTh W UCHOJB30BaTh ()YHKIMOHAIbHBIC MOHATHS M S3bIK (TCPMHUHBI,
CHUMBOJIMYECKHE O0O3HAYCHHUS), ONPEISNIATh 3HaueHHE (DYHKIUU O 3HAUCHHIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

CtpouTth rpaduku dJIeMEeHTApHBIX PYHKIIUN BUA!

y = kiX, y = x2, y = x3,y = x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBON
bynkuuu mo e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOydYaromIuiicss MOJYYHUT CIEIYIOIIUE
MpeIMETHbIE PE3YJIbTAThI:

Yucii1a ¥ BBIYUCICHUS

CpaBHUBATh U YIOPSAIOYHBATH PAIMOHATIBHBIE U UPPAIIMOHATIbHBIE YHCTIA.

BoinonuaTh  apudmeTHyeckue JEUCTBHS € palMOHAIBHBIMU YHUCJIaMH,
coueTrass YCTHbIE M THCHMEHHBIC TMPUEMBI, BBITIOJHITH BBIYUCICHUS C
UPpaLMOHATBHBIMUA YUCIAMH.



Haxonute 3HaueHus cTeneHeW C LeJIbIMU IIOKa3aTelasiMU U KOPHEH,
BBIYMCIISATh 3HAYEHHUSI YUCIIOBBIX BBIPAKCHUM.

OKpyIJisITh  JEWCTBUTENBHBIE YHUCJA, BBINOJIHATh NPUKUIKY pPE3yibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUA U HEPABEHCTBA

Pemate nuHENHbIE M KBAaJApAaTHBIE YpPaBHEHUs, YPaBHEHUS, CBOASALIMECS K
HUM, TIpOCTeNIINe IPOOHO-pAIMOHATIBHBIE YPaBHEHUS.

Pemate cucrembl ABYX JIMHEHHBIX YPAaBHEHHUU C ABYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISICTCS JIMHEUHBIM.

PemaTte TeKCTOBBIE 3aJaud aiareOpamvyeckuM CrIocoOOM C  MOMOIIbIO
COCTABJICHUSI YPABHEHHUS UM CUCTEMBI IBYX YPABHEHUU C ABYMsI [IEPEMEHHBIMH.

IIpoBOaMTE IpOCTENUIINE UCCIIEAOBAHNUS YPABHEHUM U CUCTEM YpPaBHEHWH, B
TOM YHCJIe C MPUMEHEHHEM TpaUueCKUX MpeACTaBICHUN (yCTaHABINBATH, UMEET
JM ypaBHEHHUE WM CUCTEMA YPABHEHUM DPELICHHUs, €CIU UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHble HEPAaBEHCTBA, HM300paxkaThb
pELICHUE HEPABEHCTB HA YHUCJIOBOW MPSIMOM, 3alMCHIBATH PELICHHUE C IOMOILBIO
CHUMBOJIOB.

Pemate  cucrembl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHE CHCTEMbI
HEPABEHCTB Ha YHCJIOBOW IPSMOM, 3alIMChIBATH PEIICHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a/1a4.

DyHKUUHA

Pacrio3naBath (GyHKUMM H3y4YeHHBIX BHUIOB. [loka3blBaTh cXeMaTHYECKH

pacoioKeHre Ha KOOPAUHATHOW IUIOCKOCTH rpadukoB GyHkuui Buma: y = KX, y
=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBucuMOCTH OT
3HaYCHHUH KO3 (OUIIMEHTOB, OMUCHIBATH CBOMCTBA ()YHKIIH.

Crpoutb U M300pakaTb CXEMATHYECKU I'paQUKUA KBAaIPATHUUHBIX (DYHKIIMA,
ONMCHIBATH CBOMCTBA KBAJPATHUUHBIX (DYHKIIMI MO UX rpadukam.

PacrioznaBath kBajpaTHyHy10 QYHKIMIO 10 (HOpMYyJie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX G YHKUUN U3 peasbHOU KU3HU, GUBHKHU, TEOMETPHUH.

YuciaoBblie MOCIAEI0BATEIbHOCTH H IPOrPeCcCUH

Pacnio3naBath apudmeTHueckyl0o M TE€OMETPHUYECKYI0 MpPOTrpeccuu MpH
pa3HbIX crioco0ax 3aJaHusl.

BbINONIHATG  BBIYMCIEHUS C  HUCHOJb30BaHHEM (opMmyn N-ro  4jeHa
apu(PMETUUECKON 1 TeOMETPUUECKON MPOrPECCUil, CYMMbI IEPBBIX N YJIEHOB.

N300paxkaTh wWi€HBl MOCIEIOBATEIBLHOCTH TOYKAMU Ha KOOPIAMHATHOM
IUIOCKOCTH.



Pemiarp 3amgaud, CBSI3aHHBIE C YHCIIOBBIMH IIOCJCIOBATEIBHOCTSIMH, B TOM
YHCIIe 3aa4d M3 PCaIbHOM KU3HU (C MCIOJIB30BaHUEM KaJIbKYJIATOpa, HHU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTuyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI pa6oTsl
pecypcesl
1 Uucna u BeruncieHus. PanonansHbie 25 1 Bubmorexa LIOK
quca https://m.edso0.ru/7f415b90
Bubnuoreka IIOK
2 AnreOpandecKkie BhIPaKCHUS 27 1 https://m.edsoo.ru/7f415b90
Bubmmoreka [JOK
3 YPABHCHNA 1 HEpaBeHCTBa 20 ! https://m.edso0.ru/7f415b90
Bubmuroreka [JOK
4 Koopurarst u rpaduii. DysKiun 24 ! https://m.edsoo.ru/7f415b90
bubmuroreka [JOK
5 Tostoperne u oGobmere 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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8 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM nupposbie
Ne n/m P Kourpouasnbie | IIpakruueckue (uupp )
NPOrpamMmbI Bcero o0pa3oBaTejbHbIE
padoTsI pa6oTsl
pecypcbl
Bbubmuoreka [JOK
1 UYucna u Beruuciienus. Ksajgparuele kopHu 15 https://m.edsoo.ru/7f417af8
2 Uwucna v BeranciieHus. CTeneHb ¢ MeJIbIM 7 Bubmnoreka [IOK
rnokasaresieM https://m.edsoo.ru/7f417af8
3 AureOpanyeckre BhIpaKEHHS. 5 1 Bubmmoreka IJOK
KBanpartusrii Tpéxunen https://m.edsoo.ru/7f417af8
4 Aurebpanyeckre BhIpaKEHHS. 15 1 Bubmorexa LIOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBanparHbie 15 1 Bubnuorexa IJOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHUs u HepaBeHCTBA. CHCTEMBI 13 Bubmmorexa LIOK
ypaBHEHHH https://m.edsoo.ru/7f417af8
Bubmuoreka IIOK
7 .H 12 1
YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edso0.ru/7f417af8
Bbubmmoreka [JOK
8 o . 5
YHKUHH. OCHOBHEIC IOHATHS https://m.edsoo.ru/7f417af8
Bubmuoteka IIOK
9 Oynicuuu. Huciosrie GynKiy 9 https://m.edsoo.ru/7f417af8
Bbubmmoreka [JOK
1 1T 1
0 oBTOpemie i obodmenne 6 https://m.edsoo.ru/7f417af8
OBIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0
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9 KJIIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
HaunmMeHoBaHuUe pa3esioB H TeM HuppoBbIe
Ne n/m P Kourpouasnnbie | Ilpakruueckue (uubp )
NporpamMMbI Bcero odpa3oBaTesibHbIE
pa6oTsl padoTsl
pecypcbl
1 Uucna u BeruuciaeHus. JledcTBUTEIbHbIE 9 Bubmmoreka LIOK
qucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubmotreka [IOK
OJIHOI MepeMeHHOI https://m.edsoo.ru/7f419d08
3 VpaBHenus u HepaBeHcTBA. CHCTEMBI 14 1 Bubmmorexa [IOK
YPaBHEHUH https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHncTsa 16 1 ];?iﬂ;;;fiigﬁﬁ £419d08
bubnuroreka [IOK
5 Dynicunn 16 . https://m.edsoo.ru/7f419d08
bubmmorexa [JOK
6 UucnoBble NOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00600LIIeHHEe, CUCTEMATH3AIHS 18 1 Bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0

MYHULUWMNAJIbBHOE KASEHHOE

Moanucaro undposoii noanncbio: MYHULIUMAJIbHOE KA3EHHOE
OBLLEOBPA3OBATE/IbHOE YYPEXXAEHWNE "KAMEHCKAA OCHOBHAA

OBLLEOBPA3OBATEJIbHAA LLKOJA"

ObLLUEOBPA3OBATEJIbHOE
YUYPEXOEHWE "KAMEHCKAA
OCHOBHAA
ObLLUEOBPA3OBATE/IbHAA
LLIKOJA"

DN: c=RU, st=WMpkyTckas obnactb, street=YJ1. CAIOBAS, [1.56b, |=C KAMEHKA,
title=llupektop, 0=MYHULINMAJIbHOE KA3EHHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHWNE "KAMEHCKAS OCHOBHAS OBLLIEOBPA3OBATE/IbHAA LLIKONA",
1.2.643.100.1=120D31303233383031383932313830,
1.2.643.100.3=120B3035303539383033383630,
1.2.643.100.4=120A33383335303530353433,
1.2.643.3.131.1.1=120C333833353030313137333232, email=nruo1@yandex.ru,
givenName=0nbra Ky3bmoBHa, sn=3aBatckas, cn=MYHULIUMAJIbHOE
KA3EHHOE OBLIEOBPA3OBATE/IbHOE YYPEXXAEHWE "KAMEHCKAA OCHOBHAA
OBLLEOBPA3OBATEJIbHAA LLKOJA"

[ata: 2023.09.13 21:21:48 +08'00"
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