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ITosicHuTeIbLHASA 3aNMUCKA

abouast mporpamma 1o anredpe s 9 kimacca (6a3oBbiii ypoBeHb) Ha 2023-2024

y‘l@6HLII?I rox COCTaBJICHA HAa OCHOBAHHH CICAYIOIINX HOPMATHBHO-IIPABOBBIX TOKYMCHTOB!

1.

®denepaabHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
oOmiero obpaszoBanus (YTBepkIeH NpuKazoM MuHHCTepcTBa 00pa3oBaHUS U
HayKU

Poccuiickoit @eneparuu ot 17 nexadbps 2010 r. Ne 1897)

2.

3.

[IpuMepHO# MporpaMMsbl 1O Y4eOHBIM IIpeaMeTaM. MaremaTuka. 5 — 9 kiaccel. — 3-
e u3a., nepepad. — M.: Ilpocsemenue, 2011. — 64 c. — (CrangapTsl BTOpPOTO
MTOKOJICHUS ).

DyHIaMEHTAIILHOTO sI/Ipa CoAep KaHus 00111ero oopa3zoBanusi / Mo pesl.

B.B.Ko3snosa, A.M.Konnakosa, M.: [Ipocsemienne, 2011.

OOyueHne MaTeMaTUKE B OCHOBHOMW IIIKOJIE HAMpAaBJICHO Ha JIOCTMIXKEHHUE CIEHYIOIIUX
eneu:

1) 6 HanpaejleHuu JTU4YHOCMHO20 pad36Umusl.

Pa3BUTHE JIOTUUECKOTO U KPUTUUYECKOTO MBIIUICHHS, KYJIbTYPhl peUd, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMuUpOBaHHUE HWHTEIJIEKTYaJbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOJI0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIIUX M3 OOBIJICHHOTO OIBITA;
BOCITUTAHUE KA4YeCTB JIMYHOCTH, OOCECIEUYMBAIONIUX COIMAIBHYIO MOOHMIBHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEJIbHBIC PEILICHHUS;

dbopMupOBaHHE KAueCTB MBIIIJICHUS, HEOOXOAUMBIX JJIsl aJanTallid B COBPEMEHHOM
UH(OPMAITMOHHOM OOIIIECTBE;

pa3BUTHE UHTEPECA K MATEMAaTUYECKOMY TBOPYECTBY;

2) 6 MemanpeOMemHOM HANPAGICHUU!

dbopmMupoBaHUe TIPEACTABICHUM O MaTEeMaTHKe KaK YacTH OOIIeYeI0BEeYECKOM
KyJIbTYpbl, O 3HAYUMOCTH MAaTEMaTHKH B Pa3BUTUU IUBWJIN3AIMH U COBPEMEHHOTO
00111eCTBa;

pa3BUTHE MPEJCTABICHUN O MaTeMaTuKe Kak (opme ONMUCaHUS M METOJE MO3HAHUS
NEeUCTBUTEIBLHOCTH, CO3JaHUE YCIOBUM ISl MPUOOPETEHUS MEePBOHAYATIBLHOIO OMBITA
MaTeMaTHYECKOr0 MOJICIUPOBAHMUS;

dbopmupoBaHre OOIMMX CIMOCOOOB WHTEIUICKTYaJbHON JEATEIHHOCTH, XapaKTEPHBIX
JUTSI MAaTEMATUKH U SIBJISTIONTUXCSI OCHOBOM TTO3HABATENLHOM KYJIbTYphI, 3HAUUMOM IS
PasIMYHBIX chep YeTOBEUSCKOM NeITEIbHOCTH;

3) 6 npeomemnom HanpasieHuu:

OBJIAJICHUE MATEMATUYECKUMHU 3HAHUAMH M YMEHUSAMH, HEOOXOAUMBIMH IS
MPOJIOJDKEHUST OOYYeHMs, W3Y4YCHHS CMEXKHBIX JHCIHWIUINH, TPUMCHCHUS B
MMOBCEIHEBHOM KU3HU;



* cozlaHue (pyHJIaMEHTa IJI MaTeMaTHYECKOTO Pa3BUTHS, (HOPMUPOBAHUS MEXaHU3MOB
MBIILJICHUS, XapaKTEPHBIX JIJI1 MATEMATUUYECKON A TEIbHOCTH.

[{enpronzyuenus: Kypca anreOpsl B 7 - 9 kiiaccax sIBISICTCSI pa3BUTHE BBIYMCIUTEIBHBIX
YMEHHUI 0 YpOBHS, IMO3BOJISIIOIIETO YBEPEHHO HCIOIB30BaTh MX MPHU PEIICHUH 3ajad
MaTeMaTUK U CMEXKHBIX MPEIMETOB, YCBOCHHE ammapara yYpaBHCHUH M HEPABEHCTB Kak
OCHOBHOTO  CpEJCTBAa MAaTEMaTUYECKOr0  MOJCIHMPOBAHUS  3a/ad, OCYIIECTBICHUE
(YHKIIMOHATBLHOW  TMOATOTOBKM IIKOJIBHUKOB. Kypc xapakTepu3yeTcss TMOBBIIICHUEM
TEOPETHUYECKOTO ypOBHA OOYyYEHHs, IMOCTENEHHBIM YCHIUEM POJU TEOPETHUECKUX
00001IeHniT W JAEIyKTUBHBIX 3aKkitodeHuil. [lpuknaaHas HampaBiIE€HHOCTh PACKPHIBAET
BO3MO>KHOCTh U3Y4aTh U PEUIATh MPAKTUUECKUE 3aJaUH.

Jlannas nporpamma no anredpe paccuntana Ha 102 yueOHbIX yaca (3 4 B HEZIENI0), B TOM
qucie 7 KOHTpOJIbHBIX paboT. Mcnonszyercas YMK:

1. Mopnkosuu A. I'. Anredpa 9 kmacc. B 2 4. Y. 1. YueOHuK 15 ydammxcs

oOpazoBaTtenbHbIX yupexaeHuit / A. I'. Mopakosud. — M.: Muemo3uHna, 2019.

2. MopnakoBuu A. I'. Anrebpa 9 wimacc. B 2 4. Y. 2. 3amayHuk Juisl ydalimxcs
oOpazoBarenbHbIX yupexaenuit / A. I'. MopakoBuu u np.; moxm pen. A. T.
MopakoBuua — 12-e uzn., uctp. — M. : Muemosuna, 2019.

3. AnekcanapoBa JI. A. Anrebpa. KontponbHble paboTel mna 9  Kkiacca
obmeoOpa3oBarenpHbIX yupexaeHuii / JI. A. Anekcanaposa; mox pena. A. T.
Mopakosuua — M.: Muemo3uHa, 2016.

4. AnexcanapoBa. Anrebpa.9 wmacc. CamoctoATenbHble pabOThl IS y4alIuXcs
obmeoOpa3oBarenpHbIX yupexaeHuii / JI. A. Anekcanaposa; mox pena. A. T.
Mopakosuua — M.: Muemo3uHa, 2016.

JIn4HOCTHBIE M MeTanpeAMeTHbIE Pe3yJibTAaThl H3y4eHHs ajaredpol B 9 Kiacce

Juunocmuvimu pe3ynbTaTaMi U3y4YEHUS IPEAMETA SBIBIIOTCS CIIEAYIOINE KauyecTBa:

*  yYMEHHME SICHO, TOYHO, IPAMOTHO M3J1araTh CBOU MBICIIA B YCTHOW M IMCbMEHHOMN peyH,
IIOHMMATh CMBICI TOCTaBJIEHHOM 3aJadM, BbICTPAaUBATh apryMEHTALUIO, MPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPBHI;

* KPUTHYHOCTb MBILIUIEHUSA, YMEHHUE paClO3HAaBAThb JIOTHYECKM HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

* MpEICTaBJICHHWE O MAaTeMAaTHYECKON Hayke Kak cepe 4elOBEUYEeCKOW AESITeNbHOCTH,
00 3Tamnax ee pa3BUTHS, O €€ 3HAUUMOCTH JUIsl pPa3BUTHS LIMBUIIN3ALUY;

* KPEaTUBHOCTHh MBIIUICHHS, HUHULIHUATUBA, HAXOAYMBOCTh, aKTUBHOCTh MPH PELICHUU
MaTEeMaTUYECKHX 3a/1a4;

°* yMEHHME  KOHTPOJIMPOBATh IIPOLECC U pe3yabTar  yd4eOHOMH

MAaTeMaTUYECKOU EATEIIbHOCTH;

*  CHOCOOHOCTh K 3MOIIMOHAJIBLHOMY BOCHPHUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3aiad,

peleHni, pacCyKICHUM.



Memanpeomemnovimu  pe3ynbTaTaMu HW3ydeHHs Kypca «Marematuka» SBISIETCA

dbopMupoBaHHEe YHUBEpPCATbHBIX YueOHBIX AelicTBuid (YVY /).

Pecynamuenvie YV/I:

CaMOCTOSITETIEHO 0OHapyxcueams WM opmyauposams TPoOJEMy B KJIACCHOU H
WHJIMBUAYAJILHOU YY4E€OHOU eI TEIbHOCTY;

6bl08UcaMb BEPCUHM PEIICHUS MPOOJIEMBI, OCO3HABaTh KOHEYHBIM pPE3yNbTaT,
BBIOMPATH CPEACTBA JOCTUKEHUS LEIN U3 TPEIJIOKEHHBIX UITN

UX UCKATh CAMOCTOSTENbHO;
cocmagnams (MHIWBUIYAIbHO WJIM B TpPYINE) IUIAaH pEHIeHUs MpoOJieMbl
(BBITIOJTHEHUS TIPOEKTA);

noobupams K KaXI0¥M mpobieme (3a1aye) aJeKBaTHYIO €l TEOPETUYECKYIO MOJIETb;
paboTasgs MO TPEUIOKEHHOMY WM CaMOCTOSATEIHLHO COCTABJICHHOMY IIIaHY,
UCNoIb308ams HaPSAAy C OCHOBHBIMH M JIOIOJHHUTEIBHBIE CpeACTBa (CIpaBOYHAS
JUTEPATYpPa, CI0KHBIE TPUOOPHI, KOMITBIOTED);

NJIGHUPOBAMb CBOIO MHAMBUAYATIBHYIO 00pa30BaTENbHYIO TPACKTOPHUIO;

pabomams 1O CaAMOCTOSITEIFHO COCTABIICHHOMY IUIaHY, CBEPSSICh C HUM U C IIEJIBIO
NEATETLHOCTH, HWCIPABISAs OIMMOKH, WCIOJB3YsS CaMOCTOSTEIBHO IOA0OpaHHBIC
cpeacTBa (B ToM yucie u UHTepHer);

CBOOOJHO n0.1b306ambcsi BBHIPAOOTAHHBIMU KPHUTEPUSIMH OIICHKA W CaMOOIICHKH,
UCXOJII W3 TN M UMEIOIIMXCS KPUTEPHUEB, pasiuydas pe3ylbTaT U CIOCOObI
JICVICTBUM;

B XOJI€ MPEJICTABICHUS MPOEKTA 0a8amsv OYeHKY €ro pe3yibTaTam;

CaMOCTOATENILHO 0CO3HABamMb TPUUYMHBI CBOETO yCIeXa WM HEyclexa M HaXOJIUTh
CIIOCOOBI BBIX0JIa U3 CUTYaIlUH HEYCIIEeXa;

yMemb OyeHums CTEICHb YCIICITHOCTH CBOCH WHAMBHAYAJIHLHON 00pa3oBaTeIbHOM
NEeSATEeTbHOCTH;

dasams OYeHKYy CBOUM JIMYHOCTHBIM KauyeCcTBaM M YepTaM XapakTepa («KaKoB 5»),
OTIPEJICIATh HAMPABJICHUS CBOCTO Pa3BUTHS («KKAKUM S XOUY CTaTh», «4TO MHE JIJIS
ATOTO HAJO CACNIATHY).

Ilo3unasamenvuvie YVJI:

— AHAIU3UPOBAMb, CPABHUBAMb, Klaccuduyuposams u 0606ujame HaKThl U SIBICHUS;
— ocywecmensimb CpaBHEHHE W KIACCU(UKAIUIO, CAMOCTOSTEIHLHO BBIOUpAs
OCHOBAHMSI M KPUTEPUH TSI YKa3aHHBIX JIOTHYSCKUX OTIePaInii;

CTPOUTH KJIACCU(PHUKAITUIO ITyTEM JUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHIIAHMS);
— cmpoums JOTUYECKH OOOCHOBAHHOE PACCYXKIEHHUE, BKIIOYAIOIIEE YCTAaHOBJICHHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3EH;

— €030a6amb MaTEMaTHICCKHE MOACIIN,



* — COCTaBJSTh TE3UCHI, PA3JIMYHbIC BUABl IUIAHOB (MPOCTHIX, CIOXKHBIX MU T.II.),
npeoOpa3oBbIBaTh HMH(OpPMAIMI0O W3 OJHOIO BHUAA B Jpyroi (TabiMIly B TEKCT,
JarpaMMmy U 1p.);

*  — gbluUmMbIGAMb BCE YPOBHHU TEKCTOBON MH(OpMaIH;

* — ymemb onpedensamb BO3MOXHBIE HMCTOYHMKHM HEOOXOIAMMBIX  CBEICHMIA,
MIPOU3BOJUTH MOUCK HH(GOPMAIIMH, AHATTU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTD;

* — MOHMMAas MO3ULMIO JPYTrOro 4YeJOBEKA, pa3iuiams B €ro peyd: MHEHHE (TOUKY
3peHus), JOKA3aTENbCTBO (APIryMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

* — caMOMy co30aéamb WCTOYHUKHA HUHGPOpMAllMU pa3HOro TUHA WU U1 Pa3HbIX
ayJIuTOpHid, coOM0AaTh MH(MPOPMAMOHHYIO TUTHEHY U MNpaBWia UHPOPMALMOHHON
0e301acHOCTH;

* — YMemb UCNOTIb306aMb KOMIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTHU Kak

WHCTPYMEHT JJIs1 JOCTH>KEHUSI CBOUX LIEJIEH.
Kommynuxamuenvie YV /i:

*  CaMOCTOSITENIbHO Op2aHu308bl6ams yueOHOE B3aMMOJICHCTBUE B IpyImie (ONpenesTh
oO1L1ue 1eH, JOroBapuBaThCs APYr C IPYroM U T.1.);

*  OTCTauWBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMb ap2yMeHmbl, TOATBEPKasd UX (PaKTaMH;

* B JJUCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

*  YUUTBCS KPUMUYHO OMHOCUMBCSA K CBOEMY MHEHHIO, C JJOCTOMHCTBOM NPU3ZHABAMDb
OIK1OOYHOCTh CBOETO MHEHUSI (€CJIU OHO TaKOBO) U KOPPEKTUPOBATH €TO;

* TOHMMAas MO3MIMIO APYroro, pasziuyams B €ro pedyd: MHEHUE (TOUKY 3peHHs),
JTOKA3aTeNbCTBO (apryMeHThI), (aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

*  yMemb B3TJISTHYTh Ha CUTYAIUIO C HHOM TO3HMIIUU U 00208apu8amscsi ¢ JIIOABMUA HHBIX
TO3UIINIA.

IIpeameTHbIe pe3yJIbTATHI H3yYeHHUs aJredpsbl B 9 Kiiacce

Buinycknux nayuumecs 6 9 kaacce (11l ICNOIb30BAHUS B TIOBCEAHEBHOM KU3HU U
oOecreyeHns BO3MOKHOCTH YCIIEITHOTO NpOAO0JKEHUsT 00pa3oBaHUs HA 0a30BOM YPOBHE):
DnemeHmsl meopuu MHOMCECMs U MamemMamudecKol 102UKu

. OnepupoBatb Ha 0a30BOM ypOBHE MOHSATHSIMH: MHOXECTBO, JJIEMEHT
MHO’KECTBa, TTOJJMHOKECTBO, MPUHAIIIC)KHOCTH;

. 3a7]aBaTh MHOYKECTBA MEPEUUCIICHUEM UX PJIEMEHTOB;

. HAaxXOJHUTh TepeceueHue, OObEAUHEHHUE, TOJMHOXKECTBO B MPOCTEHIINX
CUTYaLUsIX;

. omepupoBaTh Ha 0a30BOM YpPOBHE TOHATHUSMH: OIPEACICHUE, aKCuoMa,

TCOPEMaA, 10KaA3aTCIILCTBO,

. NPUBOAUTHL TNPUMEPBl W  KOHTPIPUMEPBHI Uil  TOATBEPXKAECHUS  CBOMX
BBICKA3bIBAHUMU.



. B noBcegHEBHOM KU3HU U PU U3YYEHHUH APYTUX MPEIMETOB:
. UCIIOJIb30BaTh TrpaduyuecKkoe MPEJCTaBICHUE MHOXECTB IS  ONHCAHMS
peaThbHBIX TPOIIECCOB U SBJICHUH, TIPU PEIICHUH 33729 IPYTUX YICOHBIX MPEIMETOB.
Hucna
* OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMH: HATypaJIbHOE YHCIIO, IIEI0e
YUCII0, OOBIKHOBEHHAs] APOOB, NecAaTHYHas ApoOb, CMemaHHas ApoOb, parmoHAIBHOE
9HUCJI0, apu(PMETHUECKU KBaAPaTHBIA KOPEHb;
* HCIOJB30BaTh CBOMCTBA YHCEJI MW TNpaBWIa JCUCTBUM MNpPU BBIITOJIHEHUN
BBIUHCJICHUM;
* WCIOJB30BAaTh MPHU3HAKA ACTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYUCJICHUN U PEIICHUN HECIIOKHBIX 3a7a4;
*  BBIMNOJIHITH OKPYTJICHUE PAllMOHAIIBHBIX YHCEJ B COOTBETCTBUHU C MPABUIIAMU;
* OLICHMBATh 3HAYCHUE KBAJPATHOTO KOPHS M3 IMOJOKUTEIBHOTO IIEJIOT0 YHUCIa;

Opacno3HaBaTh pallMOHaIbHbIC U UppAIIMOHATIbHBIC YKcia; LcpaBHMBATE YUCa.
B noBceHeBHOM KU3HU U NPU U3YUYECHUU IPYTUX NMPEIMETOB:
* OLICHUBATbH PE3YyJIbTAThl BHIYUCICHUN MPU PEIICHUHU MTPAKTUYECKUX 3a/1a4;
*  BBINIOJHATH CPABHEHUE YKCEN B PEATIbHBIX CUTYAIUsIX;
* COCTaBJISITh YMCJIOBBIC BBIPAKEHUS MPHU PEIICHUM NMPAaKTUYECKUX 3aJlad U 3a7a4
U3 IPYruX Y4eOHBIX MPEIMETOB.
Tooicoecmeennvle npeobpazoeanus
. BrinmonHaATe,  HECHOXKHBIE TpeoOpa3oBaHUsl JJIE  BBIYUCICHUS 3HAYCHUU
YUCJIOBBIX BBIPAXKECHUM, COAEpKAIIMX CTENEHU C HATypaJbHBIM I0OKA3aTelIeM, CTEHEHU C
LEJIBIM OTPULIATENBHBIM MTOKA3aTEIEM;
. BBITIOJIHATh HECJIOKHBIE MPEeoOpa3oBaHUs 1EIbIX BBIPAKECHHUI: pPacKphIBaTh
CKOOKH, MPUBOAUTH NOJ00HBIE ClIaracMbIe;
. UCIIOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXEHUS (KBaApaT CyMMBI, KBaJpaT
Pa3HOCTH, pa3HOCTh KBAJPAaTOB) JJIs YIPOILICHUS! BHIYUCICHUN 3HAUYEHU BhIPAKEHUI;
. BBITIOJIHSTh HECJIOXKHBIE MpeoOpa3oBaHus APOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPAXXEHUN C KBaJIpaTHBIMU KOPHSIMH.
B noBceHeBHOM )KU3HU U NTPU U3YUYCHHUH IPYTUX MPEIMETOB:
. MOHUMATh CMBICJI 3aIIUCH YKCJIa B CTAaHIAPTHOM BHJIC;
. ornepupoBaTh Ha OA30BOM YPOBHE MOHATUEM «CTAHAAPTHAS 3aMKCh YUCIIAY.
Ypaenenus u nepasencmea
. OnepupoBath Ha 0a30BOM YPOBHE TMOHSTHSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHHME, KOPE€Hb YpPABHCHMS, pEIICHUE YpPABHEHUSA, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABECHCTBA,
. MIPOBEPSITH CIPABEIJIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB,
. pelIaTh JMHEHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOSIIINECS
K JIMHEHUHBIM;



. pelIaTh CUCTEMbI HECJIOKHBIX JINHENHBIX YPABHEHUM, HEPABEHCTB;

. MPOBEPSTh, SIBIACTCA JIM JAHHOE YHUCIO pEIICHUEM YpaBHEHUSA
(HepaBeHCTBA); peliaTh KBaJpaTHbIE ypaBHEHUs MO ¢GopMyse KOpHEH KBaJapaTHOIO
YpaBHEHUS;

. MU300paKaTh PEIICHUS HEPABECHCTB U MX CUCTEM Ha YUCIIOBOM TIPSIMOM.

B noBceqHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MIPEIMETOB:

. COCTaBIISAITh W pElIaTh JIMHEWHBIE YpPaBHEHUS MpPU PEIICHUM 3ajady,
BO3ZHMKAIOIIUX B IPYTUX yU4E€OHBIX MpEAMETAaX.
Dyuxyuu
. Haxoaute 3HaueHue GyHKIUHU 110 33ITaHHOMY 3HAYEHUIO apTyMEHTA;
. HaxXOJUTh 3HAYEHHWE apryMeHTa IO 3aJaHHOMY 3HA4YeHUI0 (YHKIUUA B
HECJIOKHBIX CUTYyalUAX;
. ONPENEIIATh MOJOXKEHUE TOYKHU M0 €€ KOOPAMHATAM, KOOPJIWHATHI TOYKH MO €€

ITOJIO’KEHUIO Ha KOOPAUHATHOM IIJIOCKOCTH;

. no rpaduKy HaxoJuTh OOJACTh ONpEAENICHUS, MHOXKECTBO 3HAUEHUH, HYIU
(yHKIMH, TPOMEXYTKHM 3HAKONOCTOSHCTBA, IPOMEKYTKHA BO3pacTaHUsl U yObIBaHUS,
HanOoJIbIIEE U HAUMEHBIIEE 3HAYCHUS (YHKLINU;

. CTpOUTH TpaduK JTUHEHHON PYHKITHY;

. MIPOBEPSTH, SIBISETCS JM JAaHHBIA rpapuk rpadukKoM 3aJaHHOW (QYHKUIUU
(TUHEWHOM, KBaIpaTUYHON, 0OpaTHOM MPOTOPIIMOHATILHOCTH);

. ONpeAeATh MNPUOMMKCHHBIE 3HAYEHUS KOOpAUHAT TOYKU IEepeceueHus
rpa@ukoB (QyHKIIHIA;

. ONepUpOBaTh Ha  0a30BOM  YpOBHE TOHSTUSIMH:

MOCJIEI0BATENbHOCTD,

apudmeTryeckas nporpeccusi, reoMeTpuieckasi Iporpeccus;

. pemarh 3aja4d Ha MPOTPECCHM, B KOTOPBIX OTBET MOXKET OBbITh IOIYy4eH
HEIMOCPE/ICTBEHHBIM MOJCYETOM Oe3 mpumeHeHus: popmyi. B nmoBceqHEBHON KU3HU U MIPU
M3YUYEHUU JAPYTUX IPEIMETOB:

. UCIIOJIb30BaTh TpadUKu pealbHbIX MPOLECCOB M  3aBUCUMOCTEH IS
OmpeneneHus] WX CBOWCTB (HAWOOJBIIME W HAWMCHBIIWE 3HAYCHUS, TMPOMEKYTKHU
BO3pacTaHus U yObIBaHUSI, 00JIACTU TTOJIOKUTEIBHBIX ¥ OTPUIATEIIBHBIX 3HAYCHUH U T.I1.);

. MCIIOJIh30BaTh CBOMCTBA JIMHEWHOW (QYHKIMH U €€ TpaduK Mpy PEIIeHuH 3a/1a4y
U3 IPYruX Y4eOHbIX MPEIMETOB.

Cmamucmuka u meopusi 6eposamHocmeu

. NmeTh mnpencraBieHUE O CTATHCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSTHOCTU
CIIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

. pemarb pocTenmne KOMOMHATOpPHbBIE 3aJa4H METOJ0M
OpsIMOTO 1 OPraHM30BAHHOTO Tiepebopa;

. NPEICTaBIATh JaHHbIE B BUJE TaOIuUI, AMarpamm, rpaduKos;



° YuTaTb I/IH(i)OpMaIII/II-O, MNpcaACTAaBJICHHYIO B BHIC Ta6JII/IHI)I, AuarpaMMmabl,

rpacduka;

. OTIPEENATh OCHOBHBIE CTATUCTHYECKUE XaPAKTEPUCTUKHN YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTH COOBITHS B MPOCTCHUIIMX CITydasx;

. HUMETh IIPEJICTABJICHUE O POJIM 3aKOHA OOJIBIITNX YUCE B MACCOBBIX SIBJICHUSX.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

. OIICHUBAThH KOJIMYECTBO BO3MOYKHBIX BApHAHTOB METOIOM Tiepebopa;

. MMETh TPEACTABICHUE O POJIA MPAKTHUUYECKH JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

. CpaBHMBaTh OCHOBHBIE CTaTHUCTHYECKHE XapaKTEPUCTHKU, IIOJyYCHHBIC B
MIpoIIecce PENICHUs MPUKIAHON 3a/1aui, H3yUYEHUS PEaTbHOTO SIBICHUS;

. OIICHWBATh BEPOSATHOCTh PEATBHBIX COOBITUA ¥ SBJICHUA B HECIOXHBIX
CUTYaIHsIX.

. Texcmosuvle 3a0auu

. Pemrate HeclmoKHBIE CIOKETHBIC 3a/1a4M PA3HBIX THUIIOB HA BCE apU(PMETUUECKHUE
JIeNCTBUS,

. CTPOUTh MOJZICTh YCJIOBHS 3adaud (B BHJAE TaOJMIIBI, CXEMbI, PUCYHKA WM

YPaBHEHUS), B KOTOPOM JaHbl 3HAYECHHUSI ABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C LEJIBIO
IIOMCKa PEIICHUS 3a/1a4u;

. OCYIIECTBIISITh CHOCOO MMOMCKA pELIeHHUs 3a7aud, B KOTOPOM pacCyXJeHUE
CTPOUTCS OT YCIOBHS K TPEOOBAHMIO WIIH OT TPEOOBAHUS K YCIOBHIO;

. COCTABJIATH IUIAH PELLICHHUS 3a/1a4U;
. BBIJICIISATH JTAlbl PELIEHUS 3aa4H;
. MHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3YJBTATBl B 3aJade, HCCIEA0BATh

MOJTy4YE€HHOE PEIICHUE 3aa9H;

. 3HATh Pa3jM4He CKOPOCTEH OOBEKTAa B CTOSYCH BOJAC, MPOTUB TCUCHUS H IO
TEUEHUIO PEKH;

. pemaTh 3a7a4i Ha HaXOKJIEHNUE YaCTH YMCila M YMCTIa 0 €ro YacTH;

. pemarh 3aJadyd pa3HbBIX TUMOB (Ha paboTy, Ha TMOKYIKH, Ha JIBIKCHHE),
CBSI3BIBAIONTUX TPH BEJTUYHMHBI, BBIICIATH 3TH BETUYMHBI 1 OTHOIICHUS MEXIY HUMH;

. HaXOJUTh TPOIEHT OT 4YHWCIa, YUCIO 1O TIPOIEHTY OT HETOo, HaXOJWTh
MPOIIEHTHOE CHUKEHUE WIIH MPOIICHTHOE MOBBIIICHUE BEIMYUHBI,

. peraTh HECIOKHBIC JJOTUIECKUE 3a/1a4U METOJIOM PACCYKICHHM.
B moBcenHeBHOM KU3HH U TIPU U3YICHUH IPYTUX MPEIMETOB:

. BBIJIBUTATh TUIIOTE3bI O BOBMOXKHBIX MPEACTBHBIX 3HAUYCHUSIX UCKOMBIX B 3a/1a4Ue
BEJIMYUH (7e7aTh TPUKHUJIKY ).



HCH’lOpM}Z mamemamuxKu

® OnuceiBaTh OTACJIIBHBIC BbIJAIOIHUCCA PC3YJIbTAThl, IIOJYYCHHBIC B XOJC
Pa3BUTHA MATCMATUKHU KAaK HAYKH,

. 3HAaTh MPUMEPbl MATEMATHYECKUX OTKPBITUA WM KX AaBTOPOB, B CBA3U C
OTE€YECTBEHHOU U BCEMUPHOU UCTOPUEH;

. IOHUMATh POJIb MAaTEMATUKH B pa3BUTHHU Poccuu.

. Memoowvl mamemamuxu

. BriOupath moaXxoasiuii M3y4E€HHbIA METOH JJIsl PELICHHUS] M3YYEHHBIX THUIIOB

MAaTCMATHYCCKHUX 3a1a4,

° HpI/IBOI[I/ITI) IMPpUMCPBlI MATCMATHYCCKUX 3aKOHOM€pHOCT€ﬁ B Oprmammeﬁ
I[@ﬁCTBPITGJ'IBHOCTH H IIPOU3BCACHUAX NCKYCCTBA.

Buinycknuxk  nomyuum  8osmodcHocms  Hayuumbsess B9 Kiacce (s oOecrieyeHus
BO3MOXXHOCTH YCIENIHOTO MPOJOJKEHHUs 00pa3oBaHus Ha 0a30BOM U yriiyOJICHHOM
YPOBHSIX):

Dnemenmul meopuu MHONCECNE U MAMEMAMUYECKOU TO2UKU

e OnepupoBaTh NOHATHAMU: ONPEICICHUE, TEOpPEMa, aKCHOMa, MHOKECTBO,
XapaKTEPUCTHUKN MHOXKECTBA, 3JIEMEHT MHOXKECTBA, IyCTOE, KOHEUHOE U OECKOHEHYHOE
MHOKECTBO, MOAMHOKECTBO, IPUHAIIIEKHOCTD, BKIIOUEHUE, PABEHCTBO MHOYECTB;

* n300pakaThb MHOYKECTBA U OTHOLLIEHUE MHOKECTB C MIOMOIIBIO KPYroB Diliepa;

*  ONpEeeNsATh NPUHAJICKHOCTh AJIEMEHTa MHOXECTBY, 00bEIMHEHUIO

u
IIEPECECUECHUIO0 MHOXKECTB;

* 3a/JaBaTh MHOXXECTBO C IIOMOIUBID IIEPEUHUCICHUS BJIEMEHTOB, CIIOBECHOIO
OTIMICaHMUS;

* ONEpUpOBaTh TMOHATUSIMHU: BBICKa3bIBaHWE, MCTHUHHOCTb M  JIOKHOCTh
BBICKA3bIBaHUS, OTPULIAHUE BBICKA3bIBAHUI, ONIEpaIlii HaJ BHICKa3bIBAaHUSIMU: U, UJIU, HE,
YCJIOBHBIE BbICKA3bIBaHUS (MMILIUKALINN);

* CTPOWTH BBHICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHUM.

B noBce1HEBHOM KU3HU U MIPU U3YUEHUU JIPYTUX IPEIMETOB:

* CTPOUTH LIETIOYKH YMO3AKJIIOUEHUI Ha OCHOBE MCIIOJIb30BAHUSI MPABUII JIOTHUKU;

* UCHOJB30BaTh MHOXKECTBA, OMNEpallMd C MHOXKECTBaMHU, HUX Tpaduieckoe
IPeICTaBIICHUE VISl ONUCAHUSI PEATIbHBIX MPOLIECCOB U SIBJICHU.

Yucna
. OnepupoBaTh NOHITUSIMU: MHOXKECTBO HATypaJbHBIX YHCEI, MHOXKECTBO LEIBIX
YKCeJ, MHOKECTBO PAallMOHAIBHBIX UYMCEJ, UPPALMOHAIBLHOE YHCIO, KBAJAPATHBIA KOPEHb,
MHOXXECTBO JIEWCTBUTENIbHBIX YHUCEJ, TIE€OMETpUYECKas MHTEpPIpETauusi HaTypajbHBIX,
LEJIbIX, PALIMOHAIBHBIX, IEHCTBUTENBHBIX YHCEIT;

° IMIOHUMATh U OOBSICHATH CMBICIT HOBHHHOHHOﬁ 3aIIMCHU HATYPAJIbHOT'O YHUCJIa,



° BBIIIOJIHATE  BBIYHUCICHHUA, B TOM YHCIC C HCIIOJIB30BAHUCM HpI/IéMOB
paluOHAJIbHBIX BI)I‘II/ICJ'IGHI/II‘/’I;

° BBIIIOJIHATDE OKPYIJICHUC PALIMOHAJIBHBIX YHUCCII C BaI[aHHOﬁ TOYHOCTBIO,

° CpPaBHUBATH PAIMOHAIBHBIC U UPPALNOHAJIBHBIC YHUCJIA,

° MpCaACTABJIATh PAlIMOHAJIBHOC YHCJIO B BUAC I[GC}ITH‘{HOI\/’I I[p06I/I

° ynopsaagoiuBaTtb 4YHCIA, 3allMCAHHBIC B BHJIC OOBIKHOBEHHOM M I[GC?ITH‘IHOﬁ

apoou; HaxoguTh HOJ[ 1 HOK uncen u ncnosib30BaTh UX MpH pELIEHUN 3a]1a4.
B noBce1HEBHOM KU3HU U IIPU U3YYECHUH IPYTUX IPEIMETOB:

. MPUMEHSTH MTpaBUIa MPUOIMKEHHBIX BEIYUCICHUH MPU PEIICHUH MTPAKTUIECKIX
3a/1a4y ¥ PELIEHUH 3a]1a4 IPYTUX y4EOHBIX IPEIMETOB;

. BBITIOJIHATh CPABHEHUE PE3YIbTATOB BBIUYMCICHUN NPU PELICHUN MPAKTUYECKHUX
3aJ1a4, B TOM YHUCJIE€ TPUOIMKEHHBIX BIUNCICHUN;

. COCTaBJISITh U OIICHUBATh YKMCIIOBHIC BBIPAXKECHUS MPU PEIICHUH MPAKTUYECKUX
3a/1a4 M 3a7a4 U3 IPYTUX yIeOHBIX MTPEIMETOB;
. 3aMUCBhIBATh M OKPYIJIATH YHWCJIOBBIC 3HAYCHHUS PEATBbHBIX BEIWYMH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPECHHUSI.
Tooicoecmeennvle npeobpazoeamus

* OmnepupoBaTh MOHSATUSMU CTENEHU C HATYpPaJbHBIM IOKAa3aTEJEeM, CTEIEHU C
[[EJIbIM OTPUIIATEIIHHBIM TTOKA3aTeNeM;

BBITIOJIHATh TIPEOOpa30BaHUS IIEJBIX BBIPAKCHUN: JEHCTBHS C OJHOYWICHAMH
(crnoxeHue, BEIYUTAHUE, YMHOXKEHUE), NCUCTBUS ¢ MHOTOUYJIEHAMU (CIOXKEHUE, BHIYMTAHHE,
YMHOXEHUE);

*  BBIMIOJIHATH PA3JIOKEHNUE MHOTOUJICHOB HA MHOXKHUTEIIM OJTHUM U3 CTIOCOOOB:
BBIHECEHHUE 32 CKOOKY, TPYIITUPOBKA, UCTIOJIB30BaHUE (POPMYIT COKPAIIIEHHOTO YMHOKEHUS;

*  BBIJCIATH KBaJIpaT CYMMBI U pa3HOCTH OJHOYJICHOB;

* packJaJbpIBaTh HA MHOXKUTEH KBAJIPATHBIA TPEXUIICH;

* BBINIOJIHATH TMPE0oOpa30BaHUs BBIPAKECHHM, COJEPKAIIUX CTEIICHH C IICJIBIMU
OTPHUIIATEITLHBIMHU TTOKA3aTEIISIMHU, TEPEXOIUTh OT 3allUCH B BHUJIC CTCIICHH C IICJIBIM
OTpHUIIATEITHLHBIM TIOKa3aTeJIeM K 3aIiCH B BUE IPOOH;

*  BBINIOJIHATH NMPe0oOpa3oBaHMs IPOOHO-PANMOHATBHBIX BRIPAKEHUN: COKPAIIICHHUE
npo0Oel, TpuBeACHHE anreOpandeckux ApoOell K o0IeMy 3HaMEHATeNto, CIOKCHHUE,
YMHOXKEHHE, JelieHne anreOpandeckux apoOel, BO3BEACHHE anreOpandecko apoou B
HATYpaJbHYIO U IETYI0 OTPUIATEIIBHYIO CTETICHD;

*  BBITIOJHATH MPE0Opa30BaHUS BIPAKEHUMN, COIEPKAIINX KBaJpaTHBIC KOPHU;

* BBIICIATH KBAApPAaT CYMMBI WM PA3HOCTH JBYWIEHA B BBIPAKCHUSIX,
CONlepKalIMX KBaJpaTHble KOpHHW; UBBIMONHATE TpeoOpa3oBaHUS  BBIPAKEHUM,
CoZIepXKaIIuX MOIYJIb.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:



* BBINOJHATH MPEOOpPa3OBaHUA U NEUCTBUA € YUCIIAMH,
3alMCAHHBIMA B
CTaHAAPTHOM BHU/IE;
* BBIMOJHATH MPe0Opa30BaHus alIreOpanveckKix BBIPAKCHUN MPU PEIICHUU 3a7a4
JOPYTUX YYEOHBIX MIPEIMETOB.
Ypasnenus u nepasencmea
. OnepupoBarh NOHATUSMHU: YpPAaBHEHHE, HEPABEHCTBO, KOPEHb YypaBHEHUS,
pElIEHUE HEpPaBEHCTBA, PAaBHOCWIBHBIE YpPAaBHEHUs, O0JIACTb ONPEICIICHUS YpaBHEHUS
(HepaBEHCTBA, CUCTEMbI YPABHEHHI UM HEPABEHCTB);
. pelmaTh JMHEHMHBIE YPAaBHEHUS W YPAaBHEHHUS, CBOAUMBIE K JIMHEWHBIM C
MTOMOILBIO TOXIAECTBEHHBIX TPE0OpPa30BaHUI;

. pemiaTh KBaJpaTHbIE YpaBHEHUS U YPaBHEHHUs, CBOJMMBIE K KBAJpPATHBIM C
MOMOLUIBIO TOXKIAECTBEHHBIX TPEOOPA30BAHUI;

. peuarh ApoOHO-IMHEIHbIE YPaBHEHUS;

. penaTs NpoCTENIINE HPPALIMOHAIIBHBIE YPABHECHHUS
«/ . «/ pemarb YPaBHEHHUSI CIIOCOOOM  pa3IOKEHUs Ha  MHOXHWTEIU
" 3aMEHBbI IEPEMEHHO;

. UCIOJb30BaTh METOJ, HWHTEPBAJIOB JJIsi pPEIIEHUs LeNbIX M JpOOHO-
palMOHaNbHBIX HEPABEHCTB;

. peunaTh JIMHEWHbIE YPaBHEHHS U HEPABEHCTBA C IMapaMeTpamu;

. €lIaTh HECJOXXHbIE KBaJpPAaTHBIC aBHEHHUS C [apaMeTpoM; pelaTh
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HECJIO)KHBIE CUCTEMbl JIMHEWHBIX YPaBHEHUM C IIapaMeTpaMu; pelaTbh HECIOXKHBIE
YPaBHEHMS B LIEJIBIX YNCIIAX.
B noBceHEeBHOM )KU3HU U IIPU U3YYEHUU JIPYTUX NPEIMETOB:

COCTAaBIAATh M PELIaTh JUHEWHBIE W KBAJAPATHBIC YPABHEHUS, YPABHEHMS, K HUM
CBOJISILLIMECS, CUCTEMBl JMHEWHBIX YPABHEHWI, HEPABEHCTB IPU PEIICHUU 3a4ad JIPYTHX
y4eOHBIX MPEMETOB;

. BBITIOJHATH OIICHKY MPaBIOMNOJ00UsI pe3ylbTaToB, MOJIyYaeMbIX MPU PEHICHUU
JIMHEMHBIX U KBAJpPaTHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPaBHEHUW U HEPABEHCTB IIPU
pEeLIeHUH 33a4 JPYTruX YYEOHbIX MPEIMETOB;

. BBIOMpPATh COOTBETCTBYIOLIME YpPABHEHUS, HEPABEHCTBA WJIM MX CHUCTEMbI IS
COCTaBJIEHUSI MATEMAaTHYECKOW MOJEIM 3aJaHHOM PEaJbHOW CUTyallud WA NPUKIAJHON
3a/1a4y;

. YMETb UHTEPIIPETUPOBATH MOJYYEHHBIN [IPY PELICHUU YPABHEHHUsI, HEPABEHCTBA
WIN CHUCTEMBI PE3yJbTaT B KOHTEKCTE 3aJaHHOM peajbHOM CUTYyallMd WM MPUKIALHON
3a/1a4H.



Qynkyuu

. OmnepupoBaTh MOHATUAMU: (PYHKIHMOHAIBHAS 3aBUCUMOCTh, (PYHKIMS, rpapux
byHKIuM, crnocoObl 3agaHus (YHKUIMH, apryMeHT U 3HauYeHHe (QYHKIMH, 00JacTb
OTIpe/ICNICHUS] 1 MHOXKECTBO 3HAYCHUM (PyHKINU, HYTH PYHKIHNU, TPOMEXKYTKU
3HAKOMNOCTOSHCTBA, MOHOTOHHOCTh (DYHKIMH, YETHOCTH/HEUCTIOCTS |(JyHKIMK;  CTPOHUTH
rpadKd  JUHEWHOM, KBaJpaTUYHOM  (PYyHKIMHA, o0OpaTHOM  MPOMOPIMOHAIBHOCTH,
GyHKIUM BUAa: Ha NpUMEpe KBaApaTWUYHOW (PyHKUMH, HCIOJIB30BaTh IPeoOpa3oBaHUs
rpaduka pynkunn y=f(x) 11t mocTpoeHus rpa@uKoB (YHKITHIHA

. COCTABJISITh YPABHEHHSI MPSIMOW IO 3aJaHHBIM YCJIOBHSIM: IMPOXOJAILEH Yepe3
IBE TOYKA C 3aJaHHBIMU KOOpAMHATaMH, IMPOXOJSIIEeH uepe3 JaHHYI0 TOYKY U
[apaAJICIIbHON JaHHOU MPSIMOM;

. UCCIIEZIOBAaTh (DYHKIIUIO 10 €€ rpaduKys;

. HaXOJUTh MHOYKECTBO 3HAYEHUH, HYJIH, IPOMEXKYTKHM 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJ[paTUYHON (PYHKIUY;

. OTIEpUPOBAThH MOHATUSAMU: MOCIEI0BATENBHOCTD, apu(pMETHUECKas Iporpeccus,
r€OMETPUYECKAsl IPOTPECCHUS;

. pemarh 3a7a4i Ha apu(pMETUYECKYIO U TEOMETPUUYECKYIO POTPECCHUIO.
B noBce1HEBHOM XKU3HM U IIPU U3YYEHHUH JPYTUX NPEIMETOB:

. WITIOCTPUPOBATh C MOMOIIbIO IpaduKa peajabHyl0 3aBHCHUMOCTh WJIU IMPOILIECC
M0 MX XapaKTepUCTUKaM;

. MCII0JIb30BaTh CBOMCTBA U IpaUK KBAAPATUYHON (PYHKIIMU MTPHU PEILIEHUH 3a]1a4
U3 JPYTUX Y4eOHBIX IPEIMETOB.

Texcmosvie 3a0auu

. Pemate mpocTble M CIIOKHBIE 3a/ladyd  Pa3HBIX THUIOB, a TaKXKe 3aJadu
MOBBIILIEHHON TPYJHOCTH;

. MCIIOJIb30BaTh Pa3Hble KPATKHE 3allMCU KaK MOJENHM TEKCTOB CIIOXHBIX 3a/Jad
JUTSl IOCTPOEHHUSI IOMCKOBOW CXEMBI U PELICHMS 33/a4;

. paznuyaTh MOJEIb TEKCTa W MOJEIb PELICHHs 3aJadd, KOHCTPYHpPOBATh K
OJIHOM MOJIETIU PEILICHUS HECIOKHOM 3a/1auMl pa3Hble MOJENIN TEKCTA 3a/1a4u;

. 3HaThb W MPUMEHATH 00a crnocoba moucka pemieHus 3anad (0T TpeOOoBaHUA K
YCIIOBUIO U OT yCIIOBHS K TPEOOBAHUIO);

MOJIENTUPOBATh PACCYKACHUSI MPU MTOMCKE PEIICHUs 3a7a4 C MTOMOILbIO rpad-

CXEMBI;
. BBIJICIIATD JTAIlbl PELICHUS 3a4a4M U COJEPKAHNE KaXA0r0 dTana;
. yMETh BbIOMpATh ONTHUMAJbHBIM METOJ PEIIeHUs 3a7aud U OCO3HaBaTh BHIOOD

MCTOAA, paCCMAaTpHBaTh Pa3IMYHbBIC MCTO/bl, HAXOAUTH PA3HBIC PCIICHUA 3adadu, CCIIH
BO3MOXHO,

° AHAJIM3UPOBATDb 3aTPYAHCHUS IIPU PCIICHUUN 3aa4;



. BBINIOJIHATh ~ pa3IMuHble  TNpeoOpa3oBaHUs  MPEJIOKEHHOM  3ajauu,
KOHCTPYHUPOBATh HOBBIC 33/1a4U U3 JAHHOM, B TOM YHUCJI€ OOpATHBIE;

. UHTEPIPETUPOBATh BBIYUCIUTENIbHBIE pPE3yJbTaThl B 3ajade, HCCIEIOBaTh
MIOJIyYEHHOE PEIICHHE 3a1a4H;

. aHaJIM3UPOBaTh BCEBO3MOKHBIC CHUTYallMM B3aUMHOIO PACHOJIOKEHUS JIBYX
00BEKTOB M U3MEHEHHE MX XapaKTEPUCTHK MPU COBMECTHOM JIBUKEHUU (CKOPOCTH, BpeMs,
pacCTOsIHME) MPHU PEUICHUU 3aJa4 Ha JBUKEHHUE JIBYX OOBEKTOB KaK B OJHOM, Tak U B
MPOTHUBOIOJIOKHBIX HAITPABICHUSIX;

. HCCJIEI0BATh BCEBO3MOXKHBIE CUTYallMd MPHU PELICHHUM 3a/1a4 HA JABUKEHUE I10
peKe, paccMaTpHUBaTh Pa3HbIE CUCTEMbI OTCUETA;

. pemaTh pa3HOOOpa3HbIE 3a/1aUU «HA YacTh»,

. pemiath 1 OOOCHOBBIBATh CBOE PEIICHHUE 3a/1ay (BBLAEIATH MAaTEMaTUYECKYIO

OCHOBY) Ha HaXOXKJICHHWE YacTH YHCJIa W YUCJIAa MO0 €ro 4acTH Ha OCHOBE KOHKPETHOTO
CMBICIIa po0OH;

. OCO3HaBaTh W OOBACHATH MJCHTUYHOCTH 3a/Ja4 Pa3HBIX THIIOB, CBSI3BIBAIOIIIX
TPY BeJIWYMHBI (Ha pPabOTy, Ha IOKYIKH, Ha JIBMOKCHHUE).BBIJACIATH 3TH BEIMYUHBI H
OTHOIIICHUS MEXAY HHMH, NPHUMCHATh WX TPU PEIICHUH 3aJa4, KOHCTPYHPOBATH
COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB,;

. BJIQJICTh OCHOBHBIMU METOJaMU pelleHus  3ajad Ha
CMecCH, CILIaBhI,

KOHIIEHTPAIUK;
. pemiaTth 3aJayd  Ha TMPOLEHTHl, B TOM YHCJE, CJIOXKHBIE TMPOIEHTH C

000CHOBaHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOOBI;

. pemarh JIOTMYeCKHue 3a7add pPa3HbIMH CHoco0aMu, B TOM YHCTE, C JABYMS
0JIOKaMU U ¢ TpeMs 0JI0KaMH JTaHHBIX ¢ IIOMOIIBIO TaOJIHIT,

. pemath 3aJayd MO0 KOMOMHATOPUKE W TEOPUU BEPOATHOCTEH Ha OCHOBE
MCIIOJIb30BaHMs U3YUYEHHBIX METOJIOB M 0OOCHOBBIBATH PEIIICHUE;

. pelIaTh HECIOKHBIE 33aUd TI0 MAaTEMaTHUECKON CTaTUCTUKE;

. OBJIaJICTh OCHOBHBIMU METOJIaMH PEIICHHSI CIO’KETHBIX 3a7a4: apu(pMETHICCKHIA,
anredpanyeckuii, nepedop BapUaHTOB, F€OMETPUUYECKHUM, IpauuecKuil, MPUMEHSITh UX B
HOBBIX 110 CPAaBHEHHUIO C U3YYCHHBIMH CUTYAIIHSIX.

B noBceaHeBHOM XU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

. BBIICTISATh NPU PEIICHUU 33/a4 XapaKTEepUCTHUKU paccMaTpUBaeMOll B 3ajaue
CUTYaIliH, OTJIUYHBIE OT PEATbHBIX (T€, OT KOTOPHIX aOCTPAarMpOBAINChH), KOHCTPYHPOBATH
HOBbIE CHUTYallMd C YYETOM AITHX XapaKTEpPUCTHK, B YACTHOCTH, NMPH PELUICHUM 3a/1ad Ha
KOHIIEHTPAIIUH, YYUTHIBATh IJIOTHOCTH BEILIECTBA;

. pemiaTh M KOHCTPYMPOBAaTh 3aJayd Ha OCHOBE DPACCMOTPEHHUS PpEeaTbHBIX
CUTYyalluH, B KOTOPHIX HE TPeOyeTcsl TOUHBIM BEIYMCIUTENbHBIN pe3ybTaT;

° peuiaTts 3a1a491 Ha JABUKCHUC 110 PCKC, paCCMaTpHBas Pa3HbIC CUCTCMBbI OTCUCTA.



Cmamucmuka u meopusl eepOﬂmﬂocmezZ

OnepupoBaTh MOHATUSIMHU: CTOJOUAThIE U KpPYTOBbIE JAUArpaMMbl, TaOJMIIBI
JaHHBIX, CpenHee apudMeThdyeckoe, MeAnaHa, HauOoybllliee W HaWMEHbIIee 3HAUYCHUS
BBIOOPKHM, pa3Max BBIOOpDKM, JAHCIEPCHUS U CTaHAApTHOE OTKJIOHEHHWE, CclydyaiHas
U3MEHYUBOCTb;

. U3BJIEKaTh HH(OPMALIMIO, TPEACTABICHHYI0 B Ta0iMLax, Ha Jguarpammax,
rpadukax;

. COCTaBIISITh TAOJIHIIBI, CTPOUTDH JUArpaMMbl U rpauKy Ha OCHOBE JIAHHBIX;

. ONEpUPOBATh IMOHATUAMHU: (aKTOpUal 4HCIA, MEPECTAHOBKU M COYETaHUS,
TpeyronbHuk [Tackans;

. MPUMEHSTH MTPABUJIO MIPOU3BEICHNUS MIPU PEIIEHNH KOMOMHATOPHBIX 3a/1a4;

. ONepUpOBaTh MOHATUSAMU: CIyYaWHBIA OMBIT, CIy4YailHbI BbIOOp, HUCIIBITAHUE,

QJICMCHTAPHOC cnyqaﬁHoe COOBITHE (HCXOI[), KIaCCHUYCCKOC OIIPCACIICHUC BCPOATHOCTHU
CquaﬁHOFO CO6I)ITI/I$I, OIICpaluru Haxm Cﬂy‘{aﬁHBIMI/I CO6I)ITH51MI/I;

. OpEICTaBIATh HH(OPMALIKIO C TOMOLIBIO KPYroB Diliiepa;

. pemiaTe 3aJa4d Ha BBIYKMCIECHHE BEPOSITHOCTH C IIOJICYETOM KOJIMYECTBA
BapUaHTOB C IOMOIIIbIO KOMOWHATOPUKH.
B noBceiHeBHOM XU3HU U NIPU U3YUYEHHUH JIPYTUX NPEIMETOB:

. U3BJIEKaTh,  WHTEPIPETHPOBATH U NIpeoOpa3oBbiBaTh  MHGPOPMAIUIO,
NpEJICTAaBICHHYI0 B TaOiauIax, Ha Juarpammax, rpaukax, OTPa)Kalollyl0 CBOWCTBA H
XapaKTEPUCTUKHU PEATBHBIX IPOLECCOB U SABICHUN;

. ONpeNeNnsTh CTAaTUCTUYECKUE XapaKTEPUCTHKUM BBIOOPOK 1O  Tabiauuam,
auarpaMMam, rpaukam, BBIIOJHITh CPABHEHUE B 3aBUCMMOCTH OT LM PELICHUS 3a]lauu;
OoueHuBaTh BEPOSATHOCTD PEAIbHBIX COOBITHH U SIBICHUIA.

. 3a1a4HBIE CUTYyallUH C YYE€TOM DPEAJIbHBIX XapaKTEPUCTHK, B YACTHOCTH, IPHU
pelleHnH 3aJa4 Ha KOHLEHTpAalWH, YYWUTHIBATh IUIOTHOCTH BEIIECTBA;, pellaTh U
KOHCTPYMpPOBATh 33a4yd Ha OCHOBE PACCMOTPEHMS DPEAJIbHBIX CUTYyallMd, B KOTOPBIX HE
TpeOyeTcst TOUHbIN BBIYUCIUTEIbHBIA PE3YIIbTAT;

. pelIaTh 3a1a4u Ha JBM>KEHUE M0 PEKE, pacCMaTprBas pa3Hble CUCTEMBI OTCUETA;
. KOHCTPYMpPOBaTh  3aJlauyHble  CHUTyallud, MPUOJMKEHHbIE K  PEaIbHOU
JIECTBUTEILHOCTH.

OcHOBHOe coJepxxaHNe MPOrpaMMbl aJaredpsl 9 kiacca

Payuonanvuvie nepasencmea u ux cucmemor (14 u)

JluneiiHoe W KBaJpaTHOE HEPABEHCTBO C OJHOW MEPEMEHHOW, YacTHOE U oOlee
peuieHre, PaBHOCWIBHOCTb, pPABHOCHWIBHBIE IMpeoOpa3oBaHus. PanuoHaibHbIE
HEpPaBEHCTBA C OJHOW IMEPEMEHHON. DJIEMEHT MHOXKECTBA, MOAMHOYKECTBO JAHHOIO



MHOKECTBA, MyCTO€ MHOXKECTBO. llepeceuenue n oObeauHEeHHEe MHOXKECTB. CHCTEMBI
HEPABEHCTB, PEIICHUE CUCTEMbI HEPABEHCTB.

Cucmemvl ypaeuenuti (19 1)  PanmoHallbHOE ypaBHEHUE
C JBYMs MEPEMEHHBIMU, PEIICHUE YPaBHEHHS C JABYMS MEPEMEHHBIMHU, PABHOCHIIbHBIC
ypaBHEHUsI, paBHOCHIbHBIE TIpeoOpa3oBanus. ['paduk ypaBHenus (X-a)*+ (y-b)? = r2.
Cucrema ypaBHEHMM C JBYMs II€PEMEHHBIMH, PELICHUE CUCTEMBl YpPaBHEHUIL.
HepaBeHcTBa 1 cuCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.
MeToapl penieHusi CUCTEM ypaBHEHUH (METOJ| MOJCTaHOBKH, METOJ alre0paniecKkoro
CIIOKCHMS, METOJ] BBEICHHS HOBBIX TIEPEMEHHBIX, TpapUUecKuii METON).
PaBHOCHMIBHOCTE cucTeM ypaBHEHMH. CHCTEMBI YpaBHEHHH KaK MAaTeMaTHYECKHE
MOJIEN PEABHBIX CUTYALlHM.

Yucnosvie ¢hynkyuu (26 u)

OyHKIUsA, 00yacTh  OmpefeieHue W MHOXKECTBO  3HAaYeHUM  (QyHKIIUU.
AHanuTudeckui, rpaduuecKuid, TaOJIUYHBIN, CIIOBECHBIN CIIOCOOBI 3aaHusl (QYHKIIUH.
I'papux  dynkuuu. MOHOTOHHOCTH (BO3pacTaHWe | yObIBaHWE) (PYHKIUH,
OTPaHUYCHHOCTh (DYHKIIMM CHU3Y U CBEPXY, HaUMEHbIIEE W HAMOOJbIIEe 3HAUYCHHUS
byHKIIMK, HempepbiBHAs (DYHKIUS, BBINYKJIAs BBEPX WU BHU3. ODJIEMEHTapHbBIC

K
=kx+m,y=kx’y==,y=+vx, y=|x|l,y=ax?*+bx +c
(byHKHI/II/Iy L] y ay x ’ y \[_; y | |5 y .
YerHas u HedeTHas QyHKIUHU U uX rpaduku. CrerneHHbie QyHKIIUN ¢ HATYPaTbHBIM
nokasaresieM, ux cBoiicTBa U rpaduku. CBoWicTBa U rpaduKu CTENEHHBIX (PYHKIUN C
YETHBIM W HEYETHBIM ITOKA3aTEISIMU, C OTPHUIIATSIIBHBIM IEJIBIM ITOKA3aTEIIEM.

Ilpoepeccuu (17 )

Yucnosas nocnenoBaTeabHOCTh. CriocoObl 3ajaHusl YUCIOBOM MOCIIEI0BATEILHOCTH.
CBolCTBa YMCIOBBIX MOCJIEAOBATEIHLHOCTEN. Apudmernueckass mporpeccus.
®dopmyna n-ro wieHa apudmerudeckord mporpeccur. Ddopmysna CyMMbI UJIEHOB
KOHEYHOM  apu(METUYecKOW  MPOrpecCcHH. XapakTepUCTUUECKOE  CBOMCTBO
apudmernuyeckoil  mporpeccun.  l'eomeTrpuueckas ~— mporpeccus, 3HaMEHaTelb
nporpeccun. Mopmysia n-ro wieHa reoOMETpUYECKOr mnporpeccur. @opmynna CymMMBbI
YJIEHOB KOHEYHOW TE€OMETPUUYECKOM TMPOrpecCH. XapaKTEPUCTUYECKOE CBOWCTBO
reoMeTpuueckoil mporpeccun. [Iporpeccuu n 0aHKOBCKHE pacueThl.

Inemenmol KOMOUHAMOPUKU, CIMAMUCMUKY U meopuu eposmuocmeti (12 u)

Meroabl pelleHuss MPOCTEUINMX KOMOMHATOPHBIX 3afad (mepedop BapUAHTOB,

IOCTPOEHUE JIepeBa BapUAHTOB, MpaBUIIO YyMHOXeHHs). Dakropuan. I[lepecTaHOBKHU.
['pynnuposka unbopmanmu. OOMWIKKA psiA JAHHBIX U PSAJ TaHHBIX KOHKPETHOTO U3MEPEHUS,
BapuaHTa psiia JaHHBIX, €¢ KPAaTHOCTh, YACTOTa U MPOIEHTHAs 4acTOTa, CIPYNIUPOBAHHBIN
PSIl JaHHBIX, MHOTOYTOJILHUKH pactipeaenienus. O0beM, pazMax, Mojia, CpeiHee 3HaUEHUE.



BepositHocTs. CitydaitHoe, TOCTOBEpHOE U HEBO3MOXKHOE coObITHs. Kiaccuueckas
BEPOSTHOCTHAsA  CXeMa. HecoBmectHbie  coObiTus.  IIpoTHBOIONOXKHBIE
coObITHA. BEpOATHOCTh CyMMBI IBYX CITy4aiHBIX COOBITHI. BeposaTHOCTD
IIPOTHUBOIIOIOKHOTO COOBITHS. CTaTUCTUYECKasd yCTOMUMBOCTh. CTaTncTHYECKas
BEPOSATHOCTb.

Obobwarouee noemoperue (14 1)

Y4yeOHO-TEMATHYECCKHH IIJIAH

KoinBo Kou-Bo
Ne Ha3Banue Tembl 9JacoOB | KOHTPOJIBHBIX
pabor
1 | PauroHanbHbIE HEPABEHCTBA U UX CUCTEMBI 14 1
2 | CucreMbl ypaBHEHHM 19 1
3 | YUucnoBsie PyHKITUU 26 3
4 | IIporpeccun 17 1
5 | DneMeHThl KOMOMHATOPUKU, CTATUCTUKHA U TEOPHUH 12 1
BEPOSITHOCTEU
6 | O6o6mIaromee MOBTOPEHUE 14
Utoro | 102 7

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

1. AnexcangmpoBa JI. A. Aunre6pa. KourponbHble pabotel s 9 kjacca
obmeoOpazoBarenbHbIXx yupexaeHuit / JI. A. Anekcanaposa; mox pen. A. T.
Mopakosuua — M.: Muemo3suna, 2020.

2. Anekcannpona JI. A. Anrebpa. 9 knacc. CaMocTosiTeNbHbIE paOOThl ISl y4alluXxcs
obmeoOpa3oBarenbHbIX yupexaenun / JI. A. Anekcanaposa; mon pen. A. T.
Mopakosuua — M.: Muemo3uHa, 2019.

3. MopakoBuy A. I'. Anre6pa 9 kmacc. B 2 u. Y. 1. VueOHuK 1 ydammxcs
obpazoBaTenbHbIX yupexaeHui / A. I'. Mopakosud. — M. : MHemo3uHa, 2019.

4, MopakoBuu A. I'. Anrebpa 9 kmacc. B 2 4. Y. 2. 3amauyHuk ISl y4yaliuxcs
oOpazoBatenbHbIX yupexaeHuii / A. I'. MopakoBuu u ap. ; mox pea. A. I.
Mopakosuua — 11-e uza., crep. — M.: Muemo3una, 2019,



5. Mopnkosuuy  A.I'.  Anredpa. 7-9  kmaccel.  Tectbl VIS y4alquxcs
obmeobpaszoBarenbHbix  yupexaenuit /A.I'. Mopakosuy, E. E. TynpunHckas; moj
pen. A.I'Mopakosuya. — 8-¢ u3., ucmp., crep. - M.: Muemosuna, 2009.

6. IIporpammel. MaTtematuka. 5-6 ki. Anre6pa. 7-9 ki. Anrebpa u Havana aHanu3za. 10-
11 k7. / aBT.-cocT. 1. U. 3ybapena, A. I'. MopakoBuu. — M.: Muemo3suna, 2007.

/. ®enepalibHbIH KOMITIOHEHT TOCYIapCTBEHHOIO CTaHJapTa oO0IIero oOpa3oBaHUA.
CranmapT OCHOBHOTO 001iero oopasoanus o maremaruke. — 2004.

8. Hemonctpanuonnsiit Bapuant KUM mist mpoBenenus B 2024 T OI'D mo maTemaTuke
(fipi)

Hnmepnem-pecypcoi
1.  www.edu- "Poccuiickoe oopa3oBanue" denepabHbIA TOPTA.
2. www.school.edu- "Poccuiickuii 00meo0pa3oBaTeIbHbIH mopTai’.

3. www.school-collection.edu.ru/ Ennnas KOJITCKITHSI U(PPOBBIX
00pa3oBaTebHBIX PECYPCOB

4. www.mathvaz.ru -docbe MIKOJIbHOIO YYUTEsl MATEMATUKH
6. www .festival.1september.ru ®ectuBans negarornyeckux uaci "OTKPBITBIN ypoK"
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