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(kK OCHOBHOI1 00pa30BaTEIBbHOM MpOrpaMMe OCHOBHOTO 00111ero 00pa3oBaHus yTBEPKAEHHOU
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Pabouas nporpamma pa3paboTaHa Ha OCHOBE:

e denepanbHblii rOCyAapCTBEHHBIM  00pa30BaTeIbHBIM  CTAaHAAPT OCHOBHOTO  OOLIETO
oOpasoBanus, yTBepKaeHHbIN [Ipukazom MuHuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit
@eneparr ot 31.05.2021 Ne 287 «O06 yrBepkaeHun (enepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTAaHJIapTa OCHOBHOTO OOIIEro 0Opa3oBaHUsM» (C M3MECHECHHSIMH, MPHUKA3
Munucrtepctsa npocBernieHus: Poccuiickoit @eaepamnmu ot 18.07.2022 Ne 568);

o denepanbHas 00pa3oBaTebHAS TPOrpaMMa OCHOBHOTO O0IIIeTo 00pa3oBaHuMs, YTBEPKIAEHHAS
npukazoM Munnpocsemenus ot 18.05.2024 Ne 370.

Yuebro-memoouuweckuii komniexc:

1. Maremaruka. AnreOpa: yueOHWK 8-ii Kimacc 0a30BBI ypoBeHb. YueOnuk/ HO. H.
MakapeiueB, K. W. Hemxkos, H. I'. Munmiok, C. b. CyBopoBa; mox pen. C. A.
TensikoBckoro. — 17-e uzn., crep.. — M.: [Ipocsemenue, 2024.

2.  U3yuenue anreOpsl. 7-9 knaccel. [locobue nns yuntens. Apropsl: FO. H. Makapsrues, H. I
Mungrok, C. b. Cysoposa, 1. C. lllnsikoBa. Mocksa. [Ipocseienue.

3. Jmmaxktuyeckue Matepuainsl mo anredpe. 8 kmacc / JI. M. 3BaBuy, JI. B. Ky3nenosa, C. b.
CyBopos. - M.: [Ipocsemienue, 2019 r.

4.  10. A. I'mazkoB, M. S. TamamBumnu. CaMOCTOSATENBHBIE M KOHTPOJIbHBIE PaOOTHI TI0
anrebpe. 8 xnace/ K yueOnuky FO. H. Makapsraesa u ap.; nmon pen. C. A. TensikoBckoro. —
Ok3amen, 2023.

5. Tectsl mo anrebpe. 8 kmacc/ K yue6nuky FO. H. MakapeueBa u ap.; nmoxn pen. C. A.
TemsikoBckoro. — Ok3ameH, 2023.

6. Iloypounsie pa3zpaboTku K yu. MakaperaeBa. 8xi. 2019 -350c¢

DnexmponHvle 00pazosamenvhbie pecypcol:
e DIeKTpPOHHBIE 00pa30BaTeIbHBIC PeCypChl K yueOHnKaM B EnuHoi komuteknun Www.school-

collection.edu.ru
e http://mat.Iseptember.ru MatemaTrka: exeHenenbHOE YIeOHO-METOAMYECKOE MPUIOKEHHE K

rasere «IlepBoe ceHTAOPS».
e http://www.uchportal.ru (yauTtenbckuii mopran);
e www.edu.ru (caiit MOuH P®);
e www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTeIbHbII TOPTAN);

e www.pedsovet.org (Beepoccuiickuii IHTepHET-TIEICOBET);

o  www.fipi.ru (caiir ®enepaabHOro HHCTUTYTA MEAArOTHUYECKUX U3MEPEHHUI);
o www.math.ru (MaTepHeT-nIoAIepKKa yIUTEIeH MaTeMaTHKH);
e http:// festival.lseptember.ru (¢ectuBanp mnemarorndeckux wuaed «OTKPBITBIA YPOK»

(«ITepBoe ceHTIOp»));
e Www.exponenta.ru (o6pazoBaTebHBIN MATEMAaTUYECKUH CAMT);

o www.math.ru/lib (3mexTpoHHast MaTeMaTH4ecKas OMOIHOTEKA);

e https://resh.edu.ru/ Poccuiickast Dnektponnas [1Ikona
e https://infourok.ru/
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Pabouas mnporpamma coctaBieHa ¢ yuérom PaGouelr mporpammel BocmuTanus MBOY
«UYepnomnonsckass CII» benoropckoro paitona Pecny6muku KpbiM (ypoBeHbB OCHOBHOTO 0OIIETo
obpazoBanusi) Ha 2025-2028 roapl, yrBepKaEHHOM npukazoM oT 21.08.2025 Ne 207.

1. COAEP)KAHME YYEBHOI'O IIPEJIMETA

Yucaa v BLIYHCTIEHUS

PannonanpHple 4Mcna, UppalUMOHAJIbHBIE UWCIA, KOHEUHbIE UM OECKOHEUHBIE JECATUYHBIC
npodu. MHOXECTBO JEWCTBUTEIbHBIX YHCET, NEUCTBUTENbHBIE YHCIA KaK OECKOHEYHbIE
JecsiTUUHbIe ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JEHCTBUTEIBHBIX
YuCell U KOOPAUHATHOU IPSMOM.

CpaBHEHHE [ICHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKne IeHCTBHA C JICHCTBUTEIBHBIMU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOIIET0 MHUPA, INTUTEILHOCTH IMPOLIECCOB B OKPYIKAIOIIEM MUpE.
[TpubnuxeHHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOMKeHus. Okpyrienue uucen. Ilpukuaka u
OLICHKA PE3YJIbTAaTOB BHIYMCICHUMN.

YPaBHeHHﬂ H HEPABCHCTBaA

JIuneliHoe  ypaBHEHHE. Pemenne  ypaBHeHWi, CBOIALIMXCS K  JIMHEHHBIM.
KBanpatHoe ypaBHeHue. PemenHue ypaBHEHUH, CBOAAIIMXCA K KBaApaTHBIM. bHKBagpaTHOE
ypaBHeHue. IIpumepsl pemieHus ypaBHEHHMHM TpeTbed W 4YETBEPTOM CTENEHEH pPa3jloKEHHEM Ha
MHOKHTEJIH. Pemenne npoOHBIX palMOHANBHBIX ypaBHEHHMH. PelieHHe  TEKCTOBBIX 3a7ay
anredpandecKkum METOOM.
VYpaBHeHHE C IBYMs NEpEMEHHBIMM U ero rpaduk. Pemienue cuctem AByX JHMHEWHBIX YpaBHEHHH C
JIByMsl IEpEMEHHBIMU. PellieHne cucTem ByX ypaBHEHHUM, OJJHO U3 KOTOPBIX JUHEHHOE, a APYyroe —

BTOpOW cTerneHu. ['padudeckas WHTEpHpeTALUS YpaBHEHHI C JIByMS T€PEMCHHBIMHU.
Pemenue TEKCTOBBIX 3ama4 anreOpandecKum CrocoOom.
Yucnossie HEPaBEHCTBA " ux CBOWCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJHOW NEPEMEHHONW. PenieHue cucreM JIMHEWHBIX HEPABEHCTB C
onHOW mnepeMeHHOM. KBaapaTHble HepaBeHcTBa. I'paduueckas MHTEpHpeTalusi HEPaBEHCTB U
CHCTEM HEPaBEHCTB C JBYMs IIEPEMEHHBIMU.

DYyHKUMH.

KBanparuunas ¢pynknus, ee rpaduk u cBoiictBa. [lapa®oa, KoOpAHMHATEI BEPITHHBI
napaboibl, 0Ch CHMMETPHH MapadoIbl.

. k .
I'paduku Gpyukmmii: Yy =kx, y=kx+b, y= ~, ¥= x3, y=vx, y=|x|, ux cBoiicTpa.
YucjioBble MOCIe10BATETLHOCTH U MPOrPeCCHH.

[TonsiTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHNE TTOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popmyIioii N-ro 4yieHa.

Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyssl N-ro wieHa apupMeTHIecKoi u
reoMeTPUUECKOM Mporpeccuii, CyMMbI IEpBbIX N WwieHOB. M300paxeHne 4IeHoB
apumeTnyeckoil M TIeOMETpUYECKOW Mporpeccuii TOYKAMM Ha KOOPJIMHATHOW IJIOCKOCTH.

JIMHEHBIN U SKCIOHEHIUANBHBIA pOCT. CIOkKHBIE TPOLICHTHI.



2. INTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE  pe3yJbTaThl OCBOCHMS IpOrpaMMbl  yuyeOHOro Kypca «Amredpa»
XapaKTEepU3yHOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MPOSIBICHUEM HHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCUHCKONM MaTeMaTHUKH, LIEHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOM LIKOJIBI, K
UCTIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTHX HayKaX U MPUKIAIHBIX chepax;

2) rpa’KaIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Tpa)KIaHWHA U pean3allu ero npas, MPeACcTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MTPOLEAYD
IPa)TaHCKOTO O0IIecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ITHUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTH)KCHHUH HAyKH, OCO3HAaHHEM Ba)KHOCTHU
MOPaJIbHO-ITHUECKUX MPUHIIUTIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAoBOe BOCINTAHME:

YCTAaHOBKOW HAa AaKTHUBHOE ydYacTU€ B PpEUICHUMM MPaKTUYECKUX 3aJad MaTeMaTH4eCKOn
HAIpPaBIEHHOCTH, OCO3HAHHEM Ba)XXHOCTM MaTEeMaTHYECKOro OOpa30BaHMS Ha MPOTSKEHHH BCei
JKU3HU JUIsl YCTIEHTHOM MpPOo(ecCHOHANBHOW NeATEeIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHUEM HHIUBUAYaTbHOW TPACKTOPUU OOpPa30BaHUS M KUIHECHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIMIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY W 3CTETHUYECKOMY BOCHPUATHIO MATEeMAaTHYECKUX OOBEKTOB,
3aja4, pelieHul, pacCyKACHH, yMEHHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI 0 MO3HAHHUS:

OpHUEHTAIMEeH B JIEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, IPUPOJIbI U O0IIeCTBa, IOHUMAaHUEM MaTEeMaTHUECKON HAyKU
Kak cdeppl 4YETOBEUECKON MesATENbHOCTH, JTalnoB €€ pa3BUTHS W 3HAYMMOCTH U DPa3BUTHS
LIMBUWJINA3AI[MU, OBJIAJICHUEM SI3BIKOM MaTEeMaTUKM U MaTeMaTHYE€CKOM KyJIbTypOoH KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJCHUEM ITPOCTEHIIIMMU HAaBbIKAMU MCCIIEJOBATEIBCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (pOopMUPOBAHME KYJIbTYPbI 310POBbS U 3MOLUMOHAJIBLHOIO

0J1aronoyyus:
TFOTOBHOCTHIO TPUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B HMHTEPECaX CBOETO 3J0pOBbs, BEICHUS
3I0pOBOTO 00Opa3a JXKU3HU (3I0pOBOC THUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTIbIXA,
perynsipHasi ¢u3nUecKass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHH, TPHU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa IPyroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAIeN Ha MPUMEHEHHE MaTeMaTHUYECKUX 3HAHUMN I PEeIIeHUs 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpYXarolie cpenapl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKH HMX BO3MOXKHBIX IOCIEICTBUM s
OKpYXaloIIe cpeabl, OCO3HAHUEM TJI00aNIbHOTO XapaKTepa KOJOTHYECKHX MpoOsieM U MyTel ux
pelieHus;

8) aganTanyusa K H3MEHAIMMCS YCIOBHAM COIHAJLHON M MPUPOAHON CpeAbl:
TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBUSX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO IeSTeNbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y IPYTHX
JIOJIeH, IprUoOpeTaTh B COBMECTHOM EATEIHbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMU U3 OTBITA

APYyTrux;



HE00XOIUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHH, B TOM 4uciie (HOPMYITUPOBATh UICH, MMOHATHUS,
THIIOTE36l 00 OOBEKTaxX W SBJICHUSX, B TOM YHCIIEC PaHEe HEU3BECTHBIX, OCO3HABATH JCPUIIHTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;
CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMIO0, BOCHPHUHUMATh CTPECCOBYIO CHUTYAlHIO Kak
BBI30B, TpeOYIOIUIl KOHTPMEp, KOPPEKTUPOBaTh NpPUHUMAEMble peEIIeHUs U JCHCTBUS,
(GopMyIHpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATHI
ITo3naBaTe/bHBIC YHHBepPCcaJIbHbIe YUeOHbIE 1 CTBHUS

Ba3oBble Jlornueckue AeicTBHA:

® BBIIBIATh U XapaKTEPU30BATh CYIIECTBCHHBIC TPU3HAKA MATEeMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOUICHHM MEXAY MOHATHIMH, (DOPMYITUPOBATH OINpEACTEHUsT MOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(DUKAIMKM, OCHOBAaHUS I 00OOIICHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

® BOCIPHHHMMATH, (HOPMYIHPOBATH M TPEOOpPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHIATENbHbIC, ANHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBISBISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTUBOpeuHUs: B (akTax,
JMAHHBIX, HAOJIONEHUAX W YTBEPXKACHHSIX, TMpeiaratb KPUTEPUM HJisi BBISABJICHHS
3aKOHOMEPHOCTEN ¥ TPOTUBOPEUHI;

® JieNlaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JACAYKTMBHBIX U WHIYKTHBHBIX
YMO3aKTIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

e pa3buparh JOKA3aTENbCTBA MATEMAaTUUYECKUX YTBEPKICHHM (MpsSMblE U OT MPOTHUBHOTO),
MPOBOANTH CAMOCTOSITEIbHO HECIOXKHBIE JIOKA3aTeIhCTBA MaTeMaTH4eCKUX (DaKToB,
BBICTpanWBaTh apTyMEHTAIMIO, TPUBOAWTH MPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pelIeHUs yueOHO 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BBIOMpPATh HANOOJIEE OIXOAAIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3zoBrble ucciaenoBareLCKUe AeiiCTBHA.

® HCIMOJIB30BATh BOMPOCH! KaK MCCIIEAOBATEILCKUN MHCTPYMEHT MO3HAHHS, (HOpMyITUpOBaTh
BONPOCHL, (UKCHUPYIOIIME MPOTHUBOpEYHE, MpoOJieMy, CaMOCTOSATENIbHO YCTaHABIMBAaTh
HCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

® IPOBOJUTH [0 CAMOCTOSTEIHLHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIM HKCIEPUMEHT,
HEeOOoJIbIIIOE MCCIICIOBAHNE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBEeKTa,
3aBHCHMOCTEH 00BEKTOB MEXIy COOOI;

® CaMOCTOSATENHHO (POPMYITUPOBATH OOOOIICHHSI U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIOCHNS, WCCIIEAOBAaHMS, OICHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX pE3yJbTaTOB,
BBIBOJIOB M 000OIICHHIA;

® [IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUraTh MPEIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

® BBIBJIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH MH(pOpPMAIUH, JTAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

e BbIOWpATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MPEICTABICHUS;



BbIOMpaTh (GopMy mpeacTaBieHUus MHGOPMALUMU M WUIIOCTPUPOBATH peEIlaeMble 3aJayu
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIMSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPHSM, IMPEAJIOKEHHBIM YUHUTEJIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeHCTBUA:

BOCIIPUHUMATh M (HOPMYIUPOBATh CYKICHHUS B COOTBETCTBHMH C YCIOBHAMU U LEISMH
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO XOIy pEIICHHsS 33Ja4d, KOMMEHTHPOBATh MOJTY4YEHHBIH
pe3yJnbTar;

B XOJi¢ OOCYXXJIEHMsI 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIae€MOH TEMBI, MPOOJIEMEI,
penraeMoii 3a7a4d, BBICKA3bIBATh HJICH, HAIlEJICHHBIC HA MOWUCK PEIICHUs, COMOCTABISATH
CBOU CYXXACHUS C CYXICHUSIMH JPYTUX YYaCTHHKOB JIMAJIOTa, OOHAPYKHUBATh pa3iudyhe U
CXOJICTBO TIO3WIMHA, B KOppekTHOW (opme (opMymupoBaTh pa3HOTIACUS, CBOHU
BO3PAKEHHUS;

MPEJCTABIATh PE3yJIbTaThl PEUICHUs 3a/laud, JKCIEPUMEHTa, HCCIENOBAHMSA, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (OpMAT BBICTYIUIGHHS C Y4YETOM 3afad MPE3eHTalud W
0COOCHHOCTEW ayAUTOPHU;

NOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYaJIbHOW PabOTHI MpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 1Ie7Ib COBMECTHOW JEATENILHOCTH, IUIAHUPOBATh OPTaHH3AaLUI0 COBMECTHOW
paboThl, pacmpenessaTb BUABI paboT, JOrOBapUBATHCS, O0OCYXIATh MPOLECC U PE3ysbTaT
paboTbl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYINIOBHIX (popMax paboThl (00CykIeHHUs, 0OMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHHUPOBATH CBOM JICHCTBHUS C
APYTHMMHU 4WICHAMH KOMAaHJbI, OICHWBATh KAa4eCTBO CBOETO BKJAJa B OOMIMH MPOIYKT IO
KPHUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMO/ICHCTBUSL.

PeryisiTHBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeilicTBUS
Camoopranusaums:

CaMOCTOSITENIFHO COCTABIIATH IUIaH, AJITOPUTM PELICHHS 3a1a4H (UM ero 4acTh), BEIOUPATh
croco0 pemeHuss ¢ Y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHThI PELICHUN ¢ y4€TOM HOBOM HH(pOpMAIHH.

CﬂMOKOHTpOJIb, IMOIMOHAIbHBbII HHTEJIEKT:

BIIQJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3yibTara pPeleHUs
MaTeMaTHUYECKOM 3a1auH;

MpEeABUAECTh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTh IpPHU PELICHUU 3a/1a4d, BHOCHUTh
KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLIEHHMBATh COOTBETCTBUE pE3yJIbTaTa JACATEIBHOCTHA ITOCTABJICHHOM LIEIIM U YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHKCHHS WJIM HEJIOCTY)KCHHUS I, HAXOIUTh OMIUOKY, TaBaTh
OIICHKY TIPHOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaTbhl OCBOEHHUS IPOrpaMMbl Y4eOHOTO Kypca K KOHIy oOydeHus B 9

Kj1acce

Yuciaa 1 BLIYUCIECHUSA

CpaBHUBaTh M yHIOPSAJOUYMBATh PAllMOHAJIBHBIE U HPPALMOHAJIBHBIE YUCIIA.



BeimonHaTe apudmernyeckue IEHCTBHUS C PALMOHAIBHBIMHM YHCIAMH, COYETas YCTHBIE WU
IICbMEHHBIE TPUEMBI, BBITTOIHATH BEIYMCICHHS C HPPALMOHAIBHBIMU YUCIIAMM.

HaxonuThs 3Ha4YeHHs CTENEHEH C LEIbIMH IOKA3aTeasIMU M KOPHEH, BBIYMCIATH 3HAYCHUS
YKCJIOBBIX BBIPA)KEHUH.

OKpyriasaTh AEUCTBUTEIbHBIE YUCIIA, BBIIOIHATh NPUKUAKY pE3y/bTaTa BBIYMCIEHUH, OLEHKY
YHUCJIOBBIX BBIPAKECHHM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemarp nMHENHbIE U KBaJpaTHbIC YPABHEHMSI, YPAaBHEHUS, CBOASAILMECS K HUM, IIPOCTEHIINE
JIpOOHO-pallMOHATIbHBIC YPABHEHUS.

Pemate cuctembl JBYyX JIMHEHHBIX YPAaBHEHMM C JABYMsS IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIACTCSA TMHEHHBIM.

Pemate TekcTOBBIE 3a7jauu anreOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUS YpaBHEHUS
WJIU CUCTEMBI IBYX YPABHEHUM C IByMs IEPEMEHHBIMU.

IIpoBOoaNTE HpOCTEWIINE HCCIEAOBAHUS YPAaBHEHMU M CUCTEM YpPaBHEHHH, B TOM 4MHCIIE C
IPUMEHEHHEM TpaMuecKuX IpeICTaBICHUN (ycTaHABIMBaTb, UMEET JIM YPABHEHUE WIIU CHCTEMa
YpaBHEHHH pELIeHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemiate nuHeiiHbIe HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh PElICHNE HEPABCHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMBbl JTMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO, M300paXkaTh pEIIEHHE CHUCTEMbl HEPaBEHCTB HA YMCIOBOM MNpsIMOM, 3amHUCHIBATh
peLIeHue C IIOMOLIBI0 CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA NIPU PELICHUM PA3JIMYHBIX 3a/1a4.

DOyHKUHA

Pacnio3HaBath (yHKIMM U3yueHHBIX BUAOB. [loKa3plBaTh CXEeMaTHYECKH DPACHOJIOXKEHHE Ha

KOOPAMHATHOM IUIOCKOCTH rpadukoB Gynkuuii Buma: Yy = kx, y = kx + b,y =k/x,y =ax®> + bx +c, y
=3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HAYCHNMIT KODDHUIHEHTOB, OMUCHBATE CBOMCTBA (DYHKIIHII.

Crpouts M u300pakaTb CXEMaTUYECKHM TIpaUKH KBaJApPAaTUYHBIX (QYHKIHUI, ONHUCHIBATh
CBOMCTBA KBaJPATHYHBIX (PYHKITUH 1O MX TpaduKam.

Pacnio3HaBaTh KBajpaTHuHYI0 (PyHKIHMIO MO (opMyse, MPUBOAUTh HMPUMEPHI KBaJApaTUYHBIX
(bYHKUMN U3 peasbHON KHU3HH, (PU3UKU, TEOMETPHUH.

YucinoBble N0OCI€10BATEIBLHOCTH 1 IPOrpeccuM

Pacnio3HaBaTh apu(pMETHYECKYI0O M TE€OMETPUUYECKYIO IPOrPEecCHH IpU Pas3HbIX crocodax
3aJlaHMS.

BBINONHATE BBIYUCIICHUS] C HCIOJB30BaHHEM (opMysl n-ro wieHa apupMETHYECKOW u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YMCJIOBBIMU I1OCJIEZOBATEILHOCTSMH, B TOM YHUCIIE 3a/a4d U3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KaJIBKYIATOPA, U(PPOBBIX TEXHOIOTH).



3. TEMATHYECKOE IINTAHUPOBAHHUE

Ne Ha3zBanue pa3aesa i TeMbl Koanuect 20P
I/ BO 4aCOB
H KOHTP.
padot
. bubnuorexa [JOK
1 JleficTBATenbHbe HHCTa 91 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
2 DysKumn 1 ux rpaguin 17/1 https://m.edsoo.ru/7f417af8
. . bubmmoreka [JOK
3 VYpaBHEHMS ¢ OAHOMN IEPEMEHHOU 10/1 https://m.edsoo.ru/7f417af8
. . bubmmoreka [JOK
4 HepaBeHcTBa ¢ 01HOM TIEpEMEHHOIA 7/1 httos://m.edsoo.ru/7fA17af8
5 VYpaBHEHMS ¢ IByMS IEPEMEHHBIMU U X 13/1 bu6nuoreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f417af8
5 HepaBencTtBa ¢ AByMs MEepeMEHHBIMU H 13/1 bubnuoreka [IOK
UX CUCTEMBI https://m.edsoo.ru/7f417af8
7 ApudmeTnueckasi U reOMeTpHUecKas 15/1 bubnuorexa [JOK
MIPOTPECCUM. https://m.edsoo.ru/7f417af8
Bbubnuoreka [JOK
10 losTopenue n 060dmenne 1872 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102/9

ITPOIT'PAMME

4. KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE 110 AJITEBPE, 9 KJIACC,
2026-2027 YU.T.

Ha3Banue pa3nena, TeMbl YpOKa Koauvect | Cpoku BbINOJTHEHUS
n/n BO 4YacoB

IJIAH \ dakr

Tema 1./lelicTBUTEIBbLHBIE YHCJIA— 9 YaCOB

1 JlelicTBUS HaJ TEHCTBUTEIILHBIMU YUCIAMHU 1 02.09.26
2 | JleiicTBHsI HAJl ICWCTBUTEIHHBIMU YHCIIAMU 1 04.09.26
3 CpaBHEHME ACHCTBUTEIBHBIX YHCEI 1 07.09.26
4 | IlorpenHOCTh U TOYHOCTh MPUOJIMKCHUS 1 09.09.26
5 Pa3mepbl 00bEKTOB U ATUTENBHOCTH MPOIIECCOB B 1 11.09.26
OKPYXKAIOIIeM MHUPE.
6 | [IpakTHKO-OpHUEHTHPOBAHHBIC 3aJaYH. 1 14.09.26
7 | IlpakTUKO-OpHEHTUPOBAHHBIC 3aa4UH. 1 16.09.26
8 | TouHoCTb IpeCTAaBICHUS ACUCTBUTEIBHBIX YHCET B 1 18.09.26
BUJIC ICCATUIHBIX Ipo0Oeit. Yncno
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Konumponsnas paboma Nel «/[eiitcmeumenvhoie 1 21.09.26
uucnay
Tema 2. DyHKUMM M UX TPaQUKH. 174acoB
1 23 .09.26
CBoiicTBa YETHOCTH M HEUETHOCTH (DYHKITHIA
CBolicTBa YETHOCTH U HEUETHOCTH (DYHKUIUN 1 25.09.26
['padyiky 1 CBOMCTBA HEKOTOPHIX BUJOB (DYHKIIUMA 1 28.09.26
I'pacduku u cBOIICTBA HEKOTOPHIX BUIOB (PYHKIIHIA 1 30.09.26
['padyiku 1 CBOMCTBA HEKOTOPHIX BUJOB (DYHKIIUMA 1 02.10.26
I'pacduky u cBOIICTBA HEKOTOPHIX BUIOB (PYHKIIHIA 1 05.10.26
DyHKIUSI y=ax?, ee rpad)uK ¥ CBOMCTBA 1 07.10.26
QOynHkIuMs y=ax? ee rpaduK 1 CBOICTBa 1 09.10.26
I'pabuku GyHkiuil y=ax?>+n uy=a (X - m)? 1 12.10.26
1 14.10.26
I'pabuku GyHkuii y=ax?>+n uy=a (X - m)?
[Toctpoenwne rpaduka KBaApaTHIHON PYHKIUU 1 16.10.26
[TocTpoenue rpaduka KBagpaTUIHON (HYHKITMH 1 19.10.26
[TocTpoenue rpaduka KBaApaTHIHON (HYHKIIMH 1 21.10.26
[Toctpoenue rpaduka KBaAPATUIHON (YHKIHH 1 23.10.26
[TocTpoenue rpaduka KBaapaTHIHON HYyHKIIUH 1 06.11.26
[TocTpoenne rpaduka KBagpaTnIHON HYHKIIUU 1 09.11.26
Konmponvnaa paboma Ne2 no meme « Dynkuyuu u 1 11.11.26
zpaghurkuy
Tema 3. YpaBHeHMsl U C OIHOI NTepeMeHHOI 10
[lemoe ypaBHEHHE U €0 KOPHU 1 13.11.26
Ilenoe ypaBHeHHE U €0 KOPHU 1 16.11.26
JpoOHbIe paninoHaIbHbIC YPaBHEHUS 1 18.11.26
JIpoOHBIC pallOHAIbHBIC YPaBHEHUS 1 20.11.26
JpoOHBIC paniMoHaIbHBIC YPaBHEHUS 1 23.11.26
Pemienue 3a1a4u ¢ mOMOIIBIO YpaBHEHUI. 1 25.11.26
Pemrenne 3a1a4 ¢ TOMOIIBIO YPaBHCHHI. 1 27.11.26
Pemenue 3a1a4 ¢ mOMOIIBIO YPaBHEHH. 1 30.11.26
[ToBTOpEeHME TEMBI «Y paBHEHUS C OJTHOU 1 02.12.26
nepemMeHHo». [1oAroToBKa K KOHTPOJIBHOM paboTe
Konumponsnas paboma Ne3 no meme «Ypasnenusn c 1 04.12.26
00HOIl NepeMeHH O
Tema 4. HepaBeHcTBa ¢ 01HOM NepeMeHHOI 7
Pemenne HepaBEeHCTB BTOPOIA CTENIEHH C OJTHOM 1 07.12.26
MIEPEMEHHOMN
Pemenne HepaBEeHCTB BTOPOIA CTENEHH C OJTHOM 1 09.12.26
MIEPEMEHHOMN
Pelrenue HepaBeHCTB BTOPOI CTENEHU C OJTHOM 1 11.12.26
MIepEMEHHOMN
PelieHre HepaBEeHCTB METOJIOM UHTEPBAJIOB 1 14.12.26
P 1 16.12.26
€IICHHE HEPABEHCTB METOI0M MHTEPBAJIOB
[ToBTOpenue Temsr «HepaBeHcTBa ¢ o1HOM 1 18.12.26
nepeMeHHo». [ToaroToBka K KOHTPOJIBHOMN paboTe
Konumponvnas paboma Ned no meme 1 21.12.26
«Hepasencmea ¢ 00HOIl nepemeHH O
Ypasenuenusn c 0syma nepemennvimu u ux cucmemol 13




44 | YpaBHeHHE C ABYMsI IEPEMEHHBIMU M €T0 rpaduk 1 23.12.26
45 | YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU M €T0 rpaduk 1 25.12.26
46 | YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 rpaduk 1 28.12.26
47 | PenieHue CUCTEM YPaBHEHHH C IBYMsI IEPEMEHHBIMU 1 30.12.26
48 | PemeHue cUCTEM YpaBHEHHH C IBYMs IEPEMEHHBIMU 1 11.01.27
49 | Pemienne cucteM ypaBHEHUH C IBYMS IEPEMEHHBIMU 1 13.01.27
50 HccnenoBanue CUCTEMBI IBYX JIMHEHHBIX 1 15.01.27
YpaBHEHUU C IBYMs IEPEMEHHBIMH.
51 | HccnemoBanue CUCTEMBI ABYX JIMHEHHBIX YpaBHECHUN 1 18.01.27
C IByMs TIEPEMECHHBIMHU.
52 | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUN 1 20.01.27
BTOPOM CTENEHU
53 | Pemenue 3ama4 ¢ MOMOIIBIO CHCTEM ypaBHEHUMN 1 22.01.27
BTOPOM CTENEHU
54 | Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUN 1 25.01.27
BTOPOM CTENEHU
55 | Pemenue 3a1a4 ¢ NOMOIIbIO CUCTEM ypaBHEHUN 1 27.01.27
BTOPOM CTENEHU
56 | Konmponvnas paboma Ne5 «Ypasnenusn c ogyms 1 29.01.27
NEePEMEHHBIMU U UX CUCHEMbL).
Hepasencmea c 06yma nepemennviMu u ux 13
cucmemul
57 | HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU 1 01.02.27
58 | HepaBeHcTBa ¢ IBYMS IEPEMEHHBIMH 1 03.02.27
59 | HepaBeHcTBA ¢ ABYMS IEPEMCHHBIMU 1 05.02.27
60 | HepaBeHcTBa C IBYMS IEPEMEHHBIMH 1 08.02.27
61 | CucteMbl HEPaBEHCTB C ABYMS IEPEMEHHBIMH 1 10.02.27
62 | CucreMbl HEPaBEHCTB C BYMsI IIEPEMEHHBIMHU 1 12.02.27
63 | CucteMbl HEPaBEHCTB C ABYMS IEPEMEHHBIMH 1 15.02.27
64 | CucremMbl HEpAaBEHCTB C IBYMsI IEPEMEHHBIMU 1 17.02.27
65 | CucreMbl HEPaBEHCTB C JBYMsI IIEpEMEHHBIMU 1 19.02.27
66 | HexkoTopple mpuéMBI peUICHHs CHCTEM YpaBHEHHMA 1 20.02.27
BTOPOI1 CTETIEHHU C ABYMS MIEPEMEHHBIMU
67 | HexoTopsie mpuéMpl pelieHusi CHCTEM YPaBHCHUM 1 24.02.27
BTOPOI CTETICHH C ABYMS [IEPEMECHHBIMU
68 [ToBTOpEHME TEMBI «Y paBHEHUS U 1 26.02.27
HEPAaBEHCTBA C IByMs MepeMeHHbIMU». [ToAroToBKa K
KOHTPOJIbHOM pabote
69 | Konmponvnasa paboma Neb no meme: 1 01.03.27
«Hepasencmea c 08yma nepemenHbIMU U UX
cucmemw»
Tema 6. ApudmeTnyeckasi U reomeTpuueckasi nporpeccuu — 15 yacon
70 | ITocnenoBaTenbHOCTH 1 03.03.27
71 | OnpenencHue apu(pMeTHIECKOM MIPOTPECCHUH. 1 05.03.27
dopmysa n-useHa apudMeTHIeCKOl MPOrpeccuu
72 | Onpenenenue apudmMeTHIecKoit IIPOrPECCHUH. 1 10.03.27
®dopmyra n-wieHa apuPMETHIECKON MpOorpeccun
73 | ®opmyna CYMMBI TIEePBBIX n YJICHOB 1 12.03.27
apu(METHIECKOH MPOTPeCcCCHn
74 | ®opmyna CYMMBI TIEePBBIX n YJICHOB 1 15.03.27

apuMeTHYeCcKoil mporpeccuu
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75 | ®opmyna CYMMBI NIEPBBIX n YJIEHOB 1 17.03.27
apuMeTHUIECKON MPOTPECCUU

76 | [loBTOpeHUEe TeMbl «ApudmeTndecKasi MPOrPECCHsD». 1 19.03.27
[ToaroroBka K KOHTPOJILHOM paboTe

77 | Konmponvnaa  paboma Ne7 no meme 1 22.03.27
«Apugpmemuueckan npozpeccusn

78 | OnpeneneHne TeOMETPUIECKOM MPOTPECCHH. 1 24.03.27
dopmyIia n-4sieHa TeOMETPUIECKON MPOrpeccuu

79 | OnpeneneHne TeOMETPUIECKOM MMPOTPECCHH. 1 26.03.27
dopmyiia n-4sieHa TeOMETPUIECKON MPOrpeccuu

80 | ®opmyna cyMMBI IEPBHIX N WICHOB T€OMETPHUECKOM 1 05.04.27
IpOrpeccuu

81 | ®opmyna CyMMBI IEPBBIX N WICHOB T€OMETPHUECKOM 1 07.04.27
IpOrpeccuu

82 | ®opmyna CyMMBI IEPBBIX N WICHOB T€OMETPHUECKON 1 09.04.27
IpOrpeccuu

83 | IloBTOpenue Tembl «I'eomMeTpuyecKkas: MpOTPECCHsI. 1 12.04.27
[ToaroroBka K KOHTPOJIBHOM padoTe

84 | Konmponsuaa paboma Ne 8 «I'eomempuueckan 1 14.04.27
npozpeccus
IToBTOpEHUE, 060001IeHNE, CHCTEMATH3AIUA 3HAHUH KYPCOB 7-9 kiaaccoB — 18 yacoB

85 | IloBropenue. Apudmerndeckue IeHCTBUS C 1 16.04.27

pairOHAJIbHBIMHA Y CJIaMHU

| 86 | IloBropenue. Apudmerndeckue IeHCTBUS C 1 19.04.27 |

paiOHAJIbHBIMHA YK CJIaMHU

87 | IloBropenue. Apudmerndeckue 1eHCTBUS C 1 21.04.27
paLOHATILHBIMH YU CIIAMH

88 | IloBTOpeHue. AnredpandecKkue BEIPKSHUS U UX 1 23.04.27
npeoOpa3oBaHMs

89 | IloBropenue. Anredpandeckue BhIpaXKEHUS U UX 1 26.04.27
npeoOpa3oBaHMs

90 | IloBTOpenue. Anredpandeckue BhIPAXKEHUS U UX 1 28.04.27
npeoOpa3oBaHMs

91 | IloBTOpenue. Pemenne ypaBHeHUI, HEPABEHCTB U UX 1 30.04.27
CHCTEM.

92 | [loBTOpenue. Penienne ypaBHEHUH, HEPABEHCTB U UX 1
CHCTEM.

93 | [loBTOpenue. Penienne ypaBHEHUH, HEPABEHCTB U UX 1 05.05.27
CHCTEM.

94 | IloBropeHue. PerieHne TEKCTOBBIX 3a/1ay. 1 07.05.27

95 | IloBTOpeHue. PerieHne TeKCTOBBIX 3a/1a4. 1

96 | IloBropenue. Perenne TEKCTOBBIX 3a1a4. 1 12.05.27

97 | IloBropenue. ®YHKIIMU U UX CBOMCTBA. 1 14.05.27

98 | IloBropenne. PYHKIMH U UX CBOHCTBA. 1 17.05.27

99 | IloBropenue. ®YHKIIMU U UX CBOMCTBA. 1 19.05.27

100 | MToroBas koHTpoJIbHAs paboTa Ne9 1 21.05.27

101 | Ananu3 KOHTpONbHOM paboThl. PaboTa Hax 1 24.05.27
olKMOKaMu.

102 | Pemenue BapuanToB OI'D 1 26.05.27
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5. MIPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHWSI OCHOBHOM

OBPA3OBATEJIbHON TPOTPAMMBI

Kog [TpoBepsieMble IpeMETHBIE PE3YJIbTAaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MpOrpaMMbI OCHOBHOT'O 0011IeT0 00pa30oBaHus
pesyJnbraTta
1 Hucna v BIYKCICHUS
11 CpaBHUBaTh U YIIOPAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA
BoinonusATe apugmMernueckue AEMCTBHS C palUMOHAJIBHBIMU YHCIAMH, CcoYeTas
1.2 YCTHBIE M TMHCHMEHHBIE MPUEMBI, BBIMOIHITH BBIYHCICHUS C HPPAMOHATBHBIMU
qycliaMu
13 Haxomuth 3HayeHMs] CTeleHEW ¢ LEeIbIMU IOKa3aTeasIMU M KOpHEW, BBIYUCIATH
' 3HAYEHUS YHCIIOBBIX BBIPAKEHUN
14 OxkpyrisiThb  IE€HCTBUTENBHBIE  4YMCJA, BBINONHATH NPUKHUIKY  pe3yJbTaTa
' BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHHs 1 HEpABEHCTBA
21 Pemats nuHeliHble W KBaJpaTHbIE YpaBHEHHs, YpaBHEHHS, CBOISLIMECS K HUM,
' pocTeime JpoOHO-pallMOHAILHBIC YPABHEHUS
29 Pemath cuctemsl OBYX JIMHEHHBIX YpPaBHEHUH C JBYMs IEPEMEHHBIMU U CHCTEMBI
' JIBYX ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SIBISETCS JINHEHHBIM
23 Pemath TekcTOBbIe 3a/auu anreOpandeckuM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
' YpaBHEHHUS WIH CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBoauThs mpoOCTEHIINE HCCIEHOBAHUS YPABHEHUN M CHCTEM YpPaBHEHHUH, B TOM
24 YHclie C MPUMEHEHHEM TpadUyecKuxX MpeAcTaBIeHUI (HampuMep, YCTaHABIWBATb,
MMEET JIM ypaBHEHUE WM CUCTEMA YPaBHEHUN PELLIEHUS, €CIIU UMEET, TO CKOJIBKO)
25 Pemarp nuHeliHble HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)kaTh pElLIEHUE
' HEPaBEHCTB Ha YHCIIOBOM MPSIMOIA, 3aMUCHIBATh PEIICHHE C TTOMOIIbIO CUMBOJIOB
PemaTth cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUYAIOLIUE
2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMbI HEPABEHCTB Ha YMCIIOBOM
IIPSIMO, 3aIIUCBHIBATh PEIICHNUE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MIPH PELIEHUH PA3IMYHBIX 3a7a4
3 OyHKIIH
31 PacrioznaBath  (yHKUMHM  H3y4eHHbIX BHAOB. Iloka3pIBaTh  CXEMAaTUYECKU

pacmooKeHue Ha KOOPJAUHATHOM MIOCKOCTH TpadukoB GyHKIMH Buga: y = kx, y =
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kx + b, y:;, y = ax? + bx + ¢ B 3aBHCHMOCTH OT 3HAUeHMH KOA(P(HUIUEHTOB,

OTIMCHIBATh CBOMCTBA (DYHKITHI

[Toka3bIBaTh CXeMaTUYECKU PACIOIOKEHNE Ha KOOPAMHATHOM MIIOCKOCTH IpaUKOB

3.2
¢GbyHKUMi Buga y = Jx , ¥ = |X| 1 onuchIBaTh CBOMCTBA (PYHKLUI
33 Ctpouts u wu300pakaTb cXeMaTHYECKH TpaduKu KBaapaTUYHBIX (YHKIUH,
' OIMCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKITUH 1O X rpadukam
3.4 Pacno3naBate KBajpaTHUHyIO (QYHKIUIO TO (opMylie, NPUBOIUTH NPHUMEPHI
' KBaIpaTUYHBIX (YHKIIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
4 ApudmeTndeckast U TeOMETpUUYECKast TPOrPECCUu
41 Pacno3naBate apudMeTHUECKyl0 M TEOMETPUYECKYIO0 IPOrPEeCCHM IPH Pa3HbIX
' cnoco0ax 3aJaHus
42 BbInomHATE BRIYUCIIEHUS C UCIIOJIb30BaHUEM (OpPMYIT N-TO YjeHa apuPpMeTHIECKO
' Y F€OMETPUYECKON TPOrPECCHi, CYMMBI IIEPBBIX N YJIEHOB
4.3 N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHON TIIOCKOCTH
Pematp 3a7maun, cBsI3aHHBIE C YUCIOBBIMHM IOCJEI0BAaTENIbHOCTSIMHU, B TOM 4YHCIIE
4.4 3aladyl W3 peajbHOW KHU3HU (C HCIONB30BAHMEM KAallbKYJsATOpa, LHU(POBBIX
TEXHOJIOTHI)
5) BeposiTHOCTB U cTaTHCTHKA
W3BnekaTh W mpeoOpazoBBIBaTH WH(POPMALNIO, TPEJCTABICHHYIO B Pa3JIMYHBIX
5.1 WMCTOYHUKAX B BUJIE TaONUI, Tuarpamm, rpadukoB, IpeACTaBIsITh JAHHBIE B BUIE
TaOJuIL, AUarpamMmm, rpaduKkoB
59 Pemartp 3amaun  OpraHM30BaHHBIM  IEepeOOpPOM  BApUAHTOB, a TaKkKe C
' WCIIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUII U METOJIOB
53 Hcnonws3oBath onucarelbHbIE XapaKTEPUCTUKU JJI1 MACCUBOB UHCIIOBBIX JIaHHBIX, B
' TOM YHCJIE CPEJHHNE 3HAUEHUS U MEPBI PACCEUBAHUS
54 HaxomuTh 4acToThl 3HAa4eHWM W YacTOThl COOBITHSA, B TOM 4YHUCIE TMOJb3YSICh
' pe3ylbTaTaMU MPOBEACHHBIX U3MEPEHUH 1 HAOIIOIeHU
HaxonuTh BEpOSTHOCTH CIy4aiiHbIX COOBITUIM B U3yYEHHBIX OIBITaX, B TOM YHUCIIE B
5.5 OTIBITaX C PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSX HCIBITAHUI
JI0 TIEPBOI'O YCIIEXA, B CEPUAX UCIBITAHUN bepHyumn
5.6 Nmets npeacraBieHne o CIy4aiiHOW BEJIMYMHE U O PaCIIPEACIICHHH BEPOATHOCTEN
Nmetrr mpencraBieHre O 3aKOHE OOJBIIMX YHUCEN Kak O TMPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHONH M3MEHYMBOCTHU U O POJH 3aKOHA OOJBIIMX YHCET B
MIPUPO/JIE U OOIIECTBE
6 I'eomerpust
6.1 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPBIX YIJIOB, HAaXOAUTh C MX IOMOIIBIO
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pa3IUYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTobHUKA ("'perieHne npsMoyToabHBIX
TpeyroiabHuKoB"). HaxomuTe (C MOMOIIBI0 KadbKyJNATOpa) AMWUHBI U YIJIBI IS
HeTa0JINYHBIX 3HAYCHUN

6.2

[Tonb3oBatbes  QopmMyaaMu TPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXIECTBOM JUIsl HAXOXJICHHS COOTHOLIEHUW MEXIY TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMU

6.3

Hcnonb3oBaTe TEOpEeMbl CHHYCOB U KOCHHYCOB JUISI HAXOXKICHHS PAa3JIMYHBIX
JJIEMEHTOB TpeyrojbHuKa ("pelieHue TpeyroJbHUKOB"), NPUMEHATh WX IpHU
peILIEeHNH T€OMETPHUECKUX 3ajau

6.4

Bnagers moHsATHAMH TIpeoOpa3oBaHMS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX uryp. Ilomp3oBarbes cBoOWCTBaMH 1MONOOWS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYHCIATH JUIMHBI M HAaXOAWTh YINIBI y TMOAOOHBIX ¢uryp. IlpumensaTs
CBOWCTBAa MOAOOMS B MPAKTHMYECKUX 3a/Jadyax. YMEThb NPUBOAUTH MPUMEpPHI
MOAOOHBIX (PUTYDP B OKpYKAIOIIEM MUPE

6.5

[Tonmp30BaThess TeopeMamMH O TIPOW3BEACHUH OTPE3KOB XOPHA, O MPOU3BEICHHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacareabHOU

6.6

[Tonmp30BaTbcss BEKTOpaMH, TOHUMATh UX T€OMETPHUECKUN W (U3NYECKUN CMBICI,
IPUMEHATh MX B PEIICHUH T'€OMETPHUYECKUX M (Qu3Mueckux 3aaad. lIpumeHsars
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUISl HAXOKCHUS JUIMH U YIJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAWHAT HaA INNIOCKOCTH, NPHUMCHATH €TI0 B PCIICHHUUN
TCOMCTPUUCCKUX U MPAKTUYCCKUX 3adaqd

6.8

Bianers NOHATUAMHU IIPaBUIBHOTO MHOIOYT'OJIBHUKA, JJIMHBI OKPYXKHOCTH, IJIMHBI
JIYyTU OKPYKHOCTH M PAJMAHHOW MEPBI YIVIA, YMETh BBIYMCIIATH IUIOIIANb Kpyra U
ero yacrtei. [IpuMeHsTh noiy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxoauTps ocu WM LHEHTPbl CAMMETPUU (PUTYDP, TPUMEHATH JBMKEHUS TUIOCKOCTH B
MPOCTEUIIINX CITyqasx

6.10

[TpuMeHsTH MOTydYeHHbIC 3HAHUS HA MPAKTHKE - CTPOUTh MaTEMAaTHYECKHE MOJICIH
JUIS 3a/lad pPEaNIbHON JKM3HM W TIPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS C
NMPUMEHEHHEM TOJI00MsI W TPUTOHOMETpUYeCKHX (yHKIuH (TONB3ysCh, TIe
HE00X0IMMO, KAITbKYJISITOPOM)

6. IPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUS

Konx

[IpoBepsieMblil AIEMEHT COEPHKAHUS

Yuciaa ¥ BEIYUCIIEHUS

11

ParmonanbHble YnCiIa, HPpalOHAIBHBIC YUCIIA, KOHEYHBIE U OCCKOHEUHBIC ICCITUYHBIC
npobu
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MHO0XeCTBO I[GI\/'ICTBI/ITGJ'II)HI)IX YHUCCII, I[GﬁCTBI/ITGJ'IBHLIG qpucia Kak OECKOHEYHEBIE

1.2 necsaTHuHble ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
NEHUCTBUTENBHBIX YUCET U KOOPAMHATHON NpsiMOoi. CpaBHEHHE NEHCTBUTENbHBIX YHCET
1.3 ApudmeTndeckue ACUCTBUS C ACHCTBUTEILHBIMH YHCIAMHA
W3mepenusi, npuOmmxeHusi, oueHkH. Pa3mepbl 0OBEKTOB OKpYKaloOIIETo MHpa,
14 JUTUTENIFHOCTh TIPOILIECCOB B OKpYy»KaromeM mupe. [IpubmmkeHHOe 3HAYeHHE BEJIWYHHBI,
' TOYHOCTh mpubamxkeHus. OkpyriaeHue uucen. [Ipukuaka U OLEHKAa pe3yJbTaTOB
BBIYMCIICHHUI
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 VYpaBHeHUsI ¢ OJHOM TEepeMEHHON
2.2 JInneiiHoe ypaBHeHue. Pelienne ypaBHeHU, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAaAPATHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMepsl pelleHHMs ypaBHEHUH TpPETbed M YETBEPTOU
' CTETeHEH pa3oKEeHHEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-palMOHANIBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHUN C IByMs IIEPEMEHHBIMU
29 Pemienue cucreM OByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEWHOE, a JPYroe - BTOPOU
' CTENEHU
2.10 |T'paduueckas uHTEpHIpETALHS CUCTEMbI YPABHEHUI C ABYMS IEPEMEHHBIMU
2.11 |PemeHne TEKCTOBBIX 3aJ1a4 AJIreOPaMUECKUM CIIOCOOOM
2.12  |YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 |Pemienue IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.14 | PemeHue cuCTEM JIMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM
2.15 | KBagpaTHbIC HEpPaBEHCTBA
2.16 |I'paduueckast HHTEpIIPETAIHSI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKIUA
31 KBanparnunas ¢yskiusa, ee rpaduk u cBoictBa. [lapabosia, KOOpAMHATHI BEPIITUHBI
' napaboJibl, OCh CAHMMETPHUH MapadoJIbl
3.2 I'paduxu pyskmuii y = kx, y = kx + b 1 ux cBoicrTBa
o k 3 o
3.3  |T'paduku Qpyukimit Y ==,y = X° 1 uX CBOHCTBA

X i)
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34  |Tpaduku pyHkumii Y = Jx, y = |x| 1 ux cBoiicTBa
4 UucnoBble MOCIEe10BATEIbHOCTH

41 Omnpenenenne W cnocoObl  3aJaHUSl  YMCJIOBBIX  IOCJENOBATEIbHOCTEH. 3agaHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (opMyIoii U (hopMyJIIoi n-ro ujieHa

492 Apudmetrnueckass mporpeccus. @opmyisl n-ro uieHa apuPMETHUECKON MpOrpeccuw,
' CYMMBI TIEPBBIX N YWICHOB

43 I'eomerprueckass mnporpeccus. DopMysbl N-ro WIEHa I'€OMETPUYECKOM IIPOIPECCHH,
' CYMMBI IIEPBBIX N YICHOB

44 N3o06pakenne uineHoB apu(METUYECKOM U TeOMETPUYECKOW MPOTPEcCHil TOUYKaMH Ha
' KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIIMAIBHBIA POCT

45 Cno>xHbIC TTPOIICHTHI
5 BeposiTHOCTB U cTaTHCTHKA

51 [IpencraBneHune naHHBIX B BHAE TaONHII, JUarpamm, rpadukoB, UHTEPIIPETALNs TaHHBIX.
' UreHue u MOCTpOSHUE TaOMIHII, JUarpamMmm, rpaduKoB 1Mo pearbHbBIM JaHHBIM

5.2 [TepecranoBkH U akToOpUa

5.3 CoueTaHus ¥ 9HUCIIO COUCTAHUI

5.4 Tpeyronprauk [Tackans. Pemenne 3a1a4 ¢ UCIOIb30BaHUEM KOMOMHATOPHKH

55 I'eomeTpuueckast BepossTHOCTh. CiydailHBIM BBIOOpP TOYKM U3 (UTYpPHI HA TUIOCKOCTH, U3
' OTpe3Ka U U3 IyTH OKPY>KHOCTU

5.6 Ucnbitanue. Ycnex u Heygaua. Cepusi HICOBITAHUN IO IEPBOTO ycrexa

5.7 Cepus ucnbiTanuii beprynu. BeposTHOoCcTH COOBITHI B cepur UCTIBITAaHUHN bepHyn

5.8 CrnydaiiHast BeJIMYMHA U PACIIPEACIICHUE BEPOSATHOCTEMN

59 MaremaTtnueckoe oxkugaHue W aucrepcus. [IpuMepsl MaTeMaTHUECKOrO OXHMJIAHUS Kak
' TEOPETHUUECKOT0 CPETHEr0 3HAUCHUS BEJTMUHHBI

510 MaremMatnueckoe OXUJaHUE U JUCTIEPCUs CIyYallHOM BEJIMYMHBI "UMCIIO YCIIEXOB B CEPUU
' ucnelTanuii bepnymm"”

511 [TonsTre o0 3akoHe OONBIIMX yncen. M3MepeHne BepOSITHOCTEH ¢ TIOMOIIBIO 9acToT. Poib
' Y 3Ha4YCHHE 3aKOHA OOJNBIINX YHUCEN B MPUPOIE U OOIIECTBE
6 I'eomerpus

6.1 Cunyc, xocunyc, TanreHc yrioB or 0 mgo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
' TOX1€CTBO. POPMYIIbI IPUBEICHUS

6.2 Pemienne TpeyronpHukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. Pemenue
' MPAKTUYECKHUX 3a/1a4 C UCIIOJIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3 [IpeobpazoBanue momodus. [1ogodMe COOTBETCTBEHHBIX 3JIEMEHTOB
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Teopema o npousBeAEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYILUX,

6.4 .
TEOpPEMa O KBaAPaTC KaCaTCIbHOU

Bekrtop, namumHa (MOIysb) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, IMPOTHUBOIOJI0KHO
6.5 HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUN HaJ
BeKTOpamHu. Pa3iioskeHne BEKTOpa Mo IBYM HEKOJIJIMHEAPHBIM BEKTOpam

Koopaunatel BekTopa. CkalsipHOE NPOM3BENEHUE BEKTOPOB, IPUMEHEHUE UL

6.6
HAXO0XICHUS JUIUH U YTJIOB
JlekapTOoBbl KOOpJIMHATBHI HA IUIOCKOCTH. YPaBHEHHUS MNPSIMOM M OKPYKHOCTH B
6.7 KOOpJMHATAX, IIEPECEUCHHE OKPYKHOCTeW U TpsAMbIX. MeToa KOOpAMHAT U €ro
MIpUMEHEHHE
6.8 [IpaBUsIEHBIE MHOTOYTOIBHUKH
6.9 JnuHa oxpyxHocTu. ['pamycHas u paauaHHas Mepa yria, BBIYUCICHHUE JUIMH JyT

OKPYKHOCTEN

6.10 |ILmomans Kpyra, CEKTOpa, CETMEHTA

JIBYDKEHUSI TUIOCKOCTH W BHYTPEHHHUE CUMMETPHH (DUTYD (JIeMEHTapHBIE TPEACTABICHUS).

6.11 ITapannensnsiil nepenoc. [loBopot

7. IHPOBEPSAEMBIE HA OI'D II0O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSA OCHOBHOHM OBPA3OBATEJIBHOM TPOIPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS OCHOBHOM
mpoBepsieMoro | o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoanust Ha ocHoBe OI'OC
TpeOOBaHUs

1 YMeHue onepupoBaTh MOHATHSAMH: MHOXECTBO, MOJMHOXECTBO, OIEpalU HaJ
MHOKECTBAMHU; YMEHHME OIEpUPOBaTh MOHATUSAMU: Ipad, CBA3HBIM rpad, Aepeso,
LUKJ, PUMEHATh MX NPU PELICHUM 3a/ad; YMEHHUE MCIONb30BaTh Ipaduueckoe
IIPEICTABICHUE MHOYKECTB JUIsl ONMCAHMS pPEaJbHBIX MPOLECCOB U SIBICHUH, NPHU
pELIeHNH 3a]a4 U3 IPYTUX yueOHBIX MPEIMETOB

2 YMeHue  onepupoBaTh  MOHATHAMH:  ONPEIEICHUE,  AaKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO; YMEHHME pAaclO3HABaThb HCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
NIPUBOAUTH NPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKa3bIBaHUI

3 YMeHue omnepupoBaTh MOHATUSMHU: HATypaJbHOE YHCIO, MPOCTOE U COCTABHOE
YHUCJIO0, JACIMMOCTh HATypajdbHBIX YHCEN, MPHU3HAKH JETUMOCTH, LEJI0€ YHUCIO,
MOAYJb 4YHCNa, OOBIKHOBEHHas IpoOb W JecATUYHAs ApoOb, CTaHIAPTHBIM BU
9HUClla, pPANUOHAIBHOE YHCJIO, HWPPAUOHAIBLHOEC YHUCIIO, apu(METHICCKUI
KBaJIpaTHBIA KOpPEHb; YMEHHE BBINOJHATH JCUCTBUA C YUCIAMH, CPAaBHUBATH U
YHOPSAIOYMBATH YKCIIA, TPEJICTABIATh YUCIA Ha KOOPIUHATHON MPSIMOM, OKPYTJIISThH
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qucia;, YMCHUC ACIaTh NPUKUAKY U OLICHKY pC3yjibTaTa BBIYHCIICHUH

VYMeHue  omepupoBaTh  MOHATHSMH:  CTETIEHb C  LEJNBIM  IIOKa3aTelsieM,
apu(MeTHYECKUI KBaJpaTHbIM KOpPEeHb, MHOTIOWIEH, airedpaudeckas ApoOs,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HATYpaJbHOW CTENEHU OOJbIIE €IWHHIIBL
YMEHHE BBINOJHATh pPacyeTsl MO (GopMysaM, NpeoOpa3oBaHMs IIENBbIX, APOOHO-
PalMOHAIBHBIX BBIPAKEHUH 1 BBEIPAKCHHUH C KOPHSIMH, Pa3I0KeHHEe MHOTOYICHA Ha
MHOXHUTEIM, B TOM YHCJIE C MCIIOJIb30BaHHEM (OPMYJT Pa3HOCTH KBAJAPaTOB HU
KBaj[paTa CyMMBI U Pa3HOCTH

YMeHue omnepupoBaTh MOHATHSAMHU: YHCIOBOE PABEHCTBO, YPABHCHHE C OJHOMN
IIEPEMEHHOM, YUCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE pellaTh
JVHENHBIE U KBaJpaTHbIE YPaBHEHUs, APOOHO-pAllMIOHAIBHBIE YPABHEHUS C OJHOM
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPAaBHECHMM, JIMHEHHBIE HEPABEHCTBA U UX
CHUCTEMBl, KBaJpaTHble U JApOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM 4YMCJIE IIpU pELIEHUH 3aJad W3 JAPYyTUX I[PEIMETOB U
IIPAKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO MPSIMYHO U
KOOP/MHATHYIO IJIOCKOCTh JUIs M300pa)KeHUsl PelCHUI ypaBHEHUH, HEPABEHCTB U
CUCTEM

YMeHne omnepupoBaTh MOHATHAMU: GyHKIMS, Tpaduk GyHKIHUUA, HYIH (QYHKIWH,
MPOMEXYTKH  3HAKOMOCTOSHCTBA,  IMPOMEXYTKH  BO3pAacTaHus,  YOBIBaHUSA,
HauOoJIbIIIee U HAMMEHBIIIee 3HAYCHUS (YHKIIUU; YMEHUE ONEPUPOBATH MOHATHIMHU:
npsiMasi  TIPOMOPIMOHANILHOCTh, JUHEHHass (QyHKIUsS, KBaapatuyHas (QyHKIUSA,
oOpaTHas MPONMOPIHUOHATILHOCTh, TTapadoia, Tunepoosia; YMEHHE CTPOUTh rpaduKu
GbyHKIUH, WCMONB30BaTh TpaduKd [UIsl ONpPENeJICHHs CBOWCTB IPOILECCOB U
3aBHCUMOCTEH, JUIA pemIeHHus 3a1ad W3 JAPYruX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU; YMEHHE BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue omnepupoBaTh IMOHATHUAMHU: IOCIENIOBATEIbHOCTh, apH(MeTHdecKas u
reoMeTpHuuecKast IIPOTrPECCui; yMEHHE HCIIOJIb30BATh CBOICTBa
MoCJIeI0BaTeIbHOCTEH, (POPMYIIBI CyMMBI M OOILIEro 4ieHa NMpHU PELICHWU 3a]ad, B
TOM YHCJIE 33]1a4 U3 IPYTUX yueOHBIX MPEAMETOB U peaabHON KU3HU

YMeHue pemath 3ajau pa3HbIX TUIIOB (B TOM YHUCIJIE HA MPOLEHTHI, JOJIU U YacTH,
IBUKEHHE, paboTy, IIEHY TOBapOB U CTOMMOCTH IMOKYIOK M YCIIYT, HAJOTH, 3a/1a4u
13 00JacTy YIpaBJIeHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMU); YMEHHE COCTaBIIATh
BBIpa)XCHUS], YPABHEHM I, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBUIO 33]1a4H, UCCIIEI0BAThH
MOJIy4€HHOE pPEIIeHNE U OLIEHUBATh MPAaBI0NOJ00HOCTH MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE30K, IpsAMasi, JIyd, JoMaHas,
yroJ, MHOTOYIOJbHHUK, TpPEYTOJIbHUK, paBHOOEIPEHHBII M PaBHOCTOPOHHUI
TPEYTrOJbHUKH, MPSIMOYTOJbHBIM TPEyroJbHUK, MEIUaHa, OMCCEKTpHCAa U BBICOTA
TPEYroJIbHUKA, YETBIPEXYTrOJbHUK, MapaiieJorpaMM, poMO, MpsSMOYIOJbHHUK,
KBaJpaT, Tpameuus; OKPYXKHOCTb, KpyT, KacaTeiabHas; 3HAaKOMCTBO C
MIPOCTPAHCTBEHHbIMU (QUrypaMy; yMEHHME pellaTh 3a7adyd, B TOM YHCIE U3
IIOBCETHEBHOM >KM3HH, Ha HAXOXACHUE N€OMETPUUECKHUX BEIMYUH C IIPUMEHEHUEM
M3yYEHHBIX CBOMCTB QUTYp U (PaKTOB

10

YMeHne onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJBHUKOB;
NapajuIe]IbHOCTh U NEPIEHAUKYJIPHOCTh IMPAMBIX, YIOJ MEXAYy IpsAMBIMU,
MEPIICHANKYIISAP, HAKIIOHHAS, TIPOCKIHSA, 1T01001e GUryp, MOA0OHBIE TPEYTOIbHUKH,
CUMMETpHUsI OTHOCUTEIBHO TOYKM U INPAMOU; YMEHHE PACIO3HAaBAaThb PABEHCTBO,
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CUMMETPHIO U TToA00ue QUryp, napajjieIbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B
OKPY’KaloIlleM MHUpE

11

YMeHue onepupoBaTh MOHATHAMM: JUIMHA, PACCTOSIHUE, Yo (BeJIMYMHA YIIIa,
CUHYC U KOCHHYC YIJIa TPeyrojbHHKa), IUIOIIAJb; YMEHHE OLEHUBATh pPa3Mepbl
MPEIMETOB M OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE NPUMEHSTH (HOPMYJIbI
MepuMeTpa U IO MHOTOYTOJbHUKOB, IJIUHBI OKPYKHOCTH M IIOLIAAN KpyTa,
OGT:GMa NpsAMOYTOJIbHOTO Mapajuiejicnuicaa, yMCHUC MNPHUMCHATH JIIPU3HAKU
paBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojibHUKA, TEOpeMy
[Mucaropa, TPUTOHOMETPUUECKHE COOTHOWICHUS s  BBIUMCICHHUS  JUIMH,
pacCTOSIHUH, TIJIOIIAAEH

12

YMenne wuzo0paxkaTh IUIIOCKHE (GHUTyphl M MX KOMOWHAIUM, MPOCTPAHCTBEHHBIC
(Gurypsl OT pyKH, ¢ TIOMOIIbIO YEPTEIKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB
M0 TEKCTOBOMY HJIM CHMBOJIEHOMY OITHCAHHUIO

13

YMeHue omnepupoBaTh MOHATHSAMH: MPSIMOYTOJbHAas CHCTEMa KOOPJIWHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEIACHUE BEKTOpa Ha YHUCIIO,
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB; YMEHHE HUCIIOJIb30BATh BEKTOPHI U KOOPAMHATHI
JUTSL TIPEJICTABJICHUS aHHBIX W PEUICHUs 3a]a4, B TOM YHCIE U3 APYTUX y4eOHBIX
MIPEIMETOB U PEabHOM JKU3HU

14

VYMeHue omepupoBaTh MOHSATHUSAMH: CTOJOMKOBBIE M KPYTOBBIC JIHArpaMMbl,
TaONMIBI, cpenHee apu(MeTHdyeckoe, MeAMaHa, HauOOJblllee W HaMMEHBIIEe
3HAYEHMs, pa3Max YHCIOBOTO HAa0Opa; yMEHHE H3BICKaTh, MHTEPIPETHPOBATH H
npeoOpa3oBbIBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Ta0IMIAX M HAa JUarpaMmax,
OTPaXKAIOUIyI0 CBOICTBA M XapaKTEPHCTHKH PEaJbHBIX IPOILECCOB W SIBICHUIA;
YMEHHE pacrlo3HaBaTh U3MEHUYMBBIC BEIMUMHBI B OKPY’KAIOLIEM MUDPE

15

YMeHue onepupoBaTh MOHATUSMHU: CIy4YalHBIA ONBIT (CIydalHBIM SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIM MCXOJ) CIy4alHOTO OMNbITA, CIy4aiHOe
COOBITHE, BEPOSTHOCTH COOBITHS; yYMEHHE HAXOJUTh BEPOSATHOCTH CIyYalHBIX
COOBITHI B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; yMEHUE
pelaTh 3a1a4d METOA0M OPraHM30BAHHOTO Mepedopa U ¢ MCIIOIb30BaHUEM IpaBUIIa
YMHOXXEHUS; YMEHHME OLIEHMBATh BEPOSTHOCTH PEAIbHBIX COOBITMH W SBICHHMH,
MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITHH B
OKpY’KalOIleM MUPE U B JKU3HHU; 3HAKOMCTBO C MOHSITHEM HE3aBUCHMBIX COOBITHH;
3HAaKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €0 POJIbIO B MACCOBBIX SIBICHUSX

16

YMeHue BbIOMpaTh MOAXOMAIIMN HW3YYEHHBIM METOJA JJs pelleHus 3aJaud,
IIPUBOJIUTL IMPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U JKU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTMKH B HCKYCCTBE, OIMCBHIBATh
OTJIENIbHBIE BBINAIOIINECS PE3YJIBTATHI, MTOJyYEHHBIE B XOJE Pa3BUTHS MaTEMaTHKU
KaKk HayK, NPUBOAUTH INPUMEpPbl MAaTEMATHYECKUX OTKPBITUA M HX aBTOPOB B
OTE€UYECTBEHHON ¥ BCEMUPHOM UCTOpUN
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8. HNEPEYEHb 3JIEMEHTOB COIAEPKAHMUSA, IPOBEPAEMBIX HA OI'D 11O
MATEMATUKE

Kon [IpoBepsieMblIil 2IEMEHT COJEPHKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Hatypanbable u nensie yrcna. [Ipu3Haku 1eTMMOCTH LETbIX YUCeT
1.2 OOBIKHOBEHHBIC M ICCATHYHBIE APOOH, MMPOIICHTHI, OCCKOHEUHBIC ITEPUOTHUCCKUE TPOOH
1.3 PanmonanbHbie yncna. ApudmeTnyeckre oneparyu ¢ parruoHATbHBIMU YHCIaMU
1.4 JeiicTButenpHbIe Yncia. ApudMeTHIeCKUe ONepaluy ¢ ACHUCTBUTETHHBIMU YHCIAMHU
1.5 [TpubnmkeHHbIE BBHIYMCICHUS, MpPaBHUIa OKPYTJICHHS, TPUKHIKA U OICHKA pe3ylibTaTa
BBIYUCIICHUI
2 AnreOpanyeckue BhIpaKCHUS
2.1 BykBeHHbIE BhIpaKeHHUS (BBIPAKCHUS C TICPEMEHHBIMH )
2.2 Crenens ¢ 1enbiM mokasareneMm. CTeneHb ¢ palMOHaNbHBIM ToOKa3aTeneM. CBoiicTBa
CTCTICHH
2.3 MHorousneHsl
24 Anrebpanueckas 1poOb
2.5 ApudmeTnueckuii KOpEeHb HaTypalbHOW cTemneHu. [lelicTBus ¢ apupMeTHIECCKUMH
KOPHSIMH HATypaTbHOU CTENICHU
3 YpaBHEHHs 1 HEPABEHCTBA
3.1 Lensle u npoOHO-parioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lemnpie u 1poOHO-paroHaIbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABCHCTB
3.3 Pemenue TekCTOBBIX 33729
4 UucnoBble MOCIEA0BATEIbHOCTH
4.1 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATEILHOCTEH
4.2 Apudmerraeckast 1 TeoMeTpudecKas nporpeccun. @opmMyiia CII0KHBIX TPOIIEHTOB
5 OyHKIUA
5.1. OyHkius, crnocoObl 3amanus ¢(yHkuuu. ['paduk dynxnumu. OOnacte ompeneneHus u
MHOXeCcTBO 3HaueHWd ¢yHkiuu. Hymu ¢yakomn. [IpoMexyTku 3HAKOMOCTOSHCTBA.
[IpoMeXyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHUHUMYMBl (DYyHKIHU.
HauGonbiiee 1 HauMeHbIIee 3HaYeHHE (PYHKIIMH HA TIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM U INIOCKOCTH
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6.1

Koopaunarnas npsmas

6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eometpus

7.1 ['eomeTpuueckne GUrypsl 1 UX CBOMCTBA

7.2 TpeyroabHHUK

7.3 MHOrOoyroasHUKH

7.4 OKpyXHOCTb U KpYyT

7.5 N3mepenune reoMeTpuyecKuX BEITUYHH

7.6 BekTophbl Ha TII10CKOCTH
8 BeposTHOCTD M CTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmr
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