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IHosgscHuTeIHLHAA 3aANUCKA

JlanHas mporpaMMa OpUeHTHpOBaHa Ha oOydatonuxcs 7 - 9 kiacca, peanuzyromux OI'OC
BTOPOTO MTOKOJICHHSI U COCTaBJICHA HA OCHOBE CJIAYIOIINX JTOKYMEHTOB:

e ®depnepanbHoro ['ocymapcrBennoro OOpazoBatenbHoro CraHgapra OCHOBHOTO OOIIETO
obOpasoBanus (mpuka3 MuHHucTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit deneparnuu ot
17 nexabps 2014 roga Ne1897);

e [IpumepHO# porpaMMel o Kypcy anreopsl (7 — 9 Ki1acchl), CO3JaHHON HAa OCHOBE
€MHON KOHIICTIIIUY MPEToAaBaHusl MaTeMaTHUKU B CpeHEH 1IKoJje, pa3paboTaHHON
A.I'.'Mep3mnsaxom, B.b.ITononckum, M.C. Sxkupom, [I.A. HomupoBckuM, BKIIFOUEHHBIX B
cucreMy «AnropuMmrt ycrnexa» (M.: Benrana-I'pad, 2014) u o6ecnieuena YMK st 7-9-
ro KiaccoB «Ainredpa — 7», «Anredpa — 8», «Anrebpa—9» / A.I' .Mep3msik,
B.B.ITonmonckuii, M.C.fIkup/M.: Benrtana-I'pad, 2014.

e OcHoBHas oOpa3oBarelbHas IporpaMmMa OCHOBHOTO o0miero oopazosanus MKOY
«Apedberckas OOIL» na 2021-2022 yuebHblii T,

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

basucHblii yueOHbII (00pa3oBaTeNbHBIN) MJIaH HA U3yYeHHE MAaTeMaTHUKA B OCHOBHOM IIIKOJIE
OTBOJUT 5 y4eOHBIX YacOB B HEJIEIO B TEUCHHE KaXKI0T0 roja 00yueHus, 875 ypoKoB.

CornacHo mnpoekry basucHoro yudeOHOro (oOpa3oBarenbHOro) IutlaHa B 5—6 Kiaccax
uszydaercss npeamer «Maremaruka» (MHTETpUPOBaHHBIN mpenmer), B 7—9 kiaccax -
«MareMaruKkay, BKIIOUAIOIIHA pa3nenbl «Anreopa» u «l eomeTpusi».

Jist 00s13aTeIBHOTO N3yUYEHHSI aareOphl Ha CTYIIEHH OCHOBHOTO 00IIEro 00pa3oBaHuUs, B TOM
gucie B VII, VI u IX knaccax mo 102 yueGHBbIX yacoB U3 pacuera 3 yueOHBIX yaca B HECIIO.

Pe3yabTarel OocBOeHHsi YyueOHOro mnpeamera «MaremaTuka» Kypc
«Adaredpa» 5-9 kiaccbl JINUHOCTHBIE, MeTanIpeIMeTHbIE U IIPeIMeTHbIE

JIMYHOCTHBIMM Pe3yJIbTATAMM usydenus mnpeamera «Maremaruka» (B BUJE
CIIEAYIOIIUX Y4eOHBIX KypcoB: 5—6 kimacc — «Maremaruka», /-9 kiacc — «Maremaruka»
(«Anrebpa» u «l'eomeTpusi») ABIAIOTCA CIEAYIOUIME KauecTBa: HE3aBUCUMOCTb U KPUTUYHOCTD
MBILUIEHHS; BOJS M HACTOMYMBOCTh B JIOCTHXKEHHMH Lenu. CpencTBOM IOCTHXKEHHUS ATHUX
pEe3yIIbTaTOB SIBISIETCS: CHCTEMa 3a/laHMil YUeOHWKOB, NPEJCTABICHHAs B yYeOHHWKaX B SBHOM
BUJC OpraHM3alUsl MaTepuaia MO MPUHIUIY MHHHMAaKCa; WCIIOIb30BAHUE COBOKYITHOCTH
TEXHOJIOTHA, OPUEHTUPOBAHHBIX HAa Pa3BUTHE CAMOCTOATEIBHOCTH W KPUTUYHOCTH MBIIUICHUS:
TEXHOJIOTHSI CHCTEMHO - JESTeIHbHOCTHOTO MOAXOAAa B OOYYECHUH, TEXHOJIOTHS OIICHUBAHMSL.
MeTanpenMeTHBIMH pe3yJbTaTaMU M3Y4eHUs Kypca «Maremarukay sBisieTcsi (opMHpOBaHUE
YHUBEpCabHBIX YueOHbIX AeiicTBuil (Y V/).

PerynatusHble YY/A:
7-9-# Knaccol

— CaMOCTOSTEIILHO 0OHApYHCUBAMb U (hOpMYaUpOo8ams MpoodJIeMy B KIIACCHON U
WHANBUAYAIbHON Y4eOHOU NesaTenbHOCTH;



— bl0GU2AMb BEPCUH PEILICHUS TPOOIJIEMBbI, 0CO3HABATh KOHEYHBIH pe3yabTaT, BHIOUPAThH
Cpe/CTBa JOCTHIKECHUS LIENU U3 MPEVIOKEHHBIX WIN X UCKAaTh CAMOCTOSITEIBHO;

— cocmagnamy (MHIMBUAYAIEHO WIH B TPYIIIE) TUIAH PEHIeHUs Po0IeMbl (BBIITOTHEHHS
MIPOCKTA);

— noobupams K KaxJ01 npobieMe (3a1aue) aleKBaTHYIO €l TEOPETHUECKYIO0 MOJIEINb; — paboTas
0 TIPEUIOKEHHOMY MJIM CAMOCTOSTENIFHO COCTABICHHOMY IIIaHy, UCIIOIb30BaTh HAPSIY C
OCHOBHBIMH U JOMOJHHUTEIBHBIE CPECTBA (CIIpaBOYHAS JIUTEPATYpA, CIOKHBIE TPHOOPHI,
KOMITBIOTED);

— nIaHUposams CBOIO UHANBUAYAIbHYIO 00Pa30BaTENbHYIO TPACKTOPUIO — pabOTaTh 110
CaMOCTOSATENIFHO COCTABICHHOMY IIIaHY, CBEPSISICH C HUM H C LIENBIO ACATEIbHOCTH, NCTIPABIISSA
OIIMOKH, UCTIONB3YS CAMOCTOSTEILHO OJOOpaHHbIE cpesicTBa (B TOM uncie u MIHTepHer);

— cBOOOJTHO 710/16306ambCs BRIPAOOTaHHBIMH KPUTEPUSIMH OLIEHKH U CAaMOOLIEHKH, UCXOIS U3
EJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3sindas pe3yibTaT u CocoObl eicTBUI;

— B XO/Ie TIPE/ICTABIICHUS IIPOCKTA 0d8aAmMb OYEHK)Y €ro pe3yibTaTam;

— CaMOCTOSITEIIBHO 0CO3HA8AMb TIPUUMHBI CBOETO YCIIeXa MITM HEeyCIleXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia M3 CUTYallUU HEYCIeXa,

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH WHAMBHIyaTbHON 00pa3oBaTeIbHOM
JeATENIHOCTH;

— 0asamv OYeHKy CBOMM JIMYHOCTHBIM KQ4eCTBAM U YepPTaM XapakTepa («KaKoB s1»), ONPEeIIATh
HAIpaBJICHUS CBOETO Pa3BUTHSA (KKaKUM 51 XOUY CTaTh», «4TO MHE JIJIsl STOTO HAJIO CAETATH).
Cpeocmeom ghopmuposanus peryasTUBHBIX Y Y ][] caykaT TEXHOJIOTHUS CUCTEMHO-
JIeATEILHOCTHOTO MOAXO0/Ia Ha Talle U3YUSHHsI HOBOI'O MaTepralia U TEXHOJIOTHs OLICHUBAHHSI
00pa30BaTeNbHBIX TOCTHKEHUH (yU4eOHBIX YCIIEXOB).

ITo3naBaresbHbIe Y Y/I:
5-9-ii kaacc

— AHATU3UPOBAMb, CPABHUBAMD, Kldccuduyuposams u 0600wams HaKThl U ABJICHUS;

— ocywecmenams CpaBHEHHUE, CEPUALINIO U KIIACCU(PHUKAIINIO, CAMOCTOSTENILHO BBIOMpast
OCHOBaHUS U KPUTEPUH JUIsl YKa3aHHBIX JIOTHYECKUX ONepaluil; CTPOUTh KJIACCU(PUKALIUIO TYTEM
JMXOTOMHUYECKOTO JieJICHUs (Ha OCHOBE OTPULIAHUSA);

— cmpoums JOTUIECKH 0O00CHOBAHHOE PACCYKJIEHUE, BKIIOYAIOIIEe YCTaHOBICHUE TPUUNHHO-
CJIEICTBEHHBIX CBSI3EH;

— co30asame MaTEMaTUYECKNE MOJIENH;

— cocmaenAmy TE3UCH, pa3IMYHbIE BU/IbI IIJIAHOB (ITPOCTHIX, CIIOKHBIX U T.II.).
[TpeoOpa3zoBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B Jpyroi (Tabiuily B TEKCT, JUarpammy u
mp.);

— @bIYUMbI6AMb BCE YPOBHU TEKCTOBOM MH(OpMALIUU.

— yMemb onpeoenams BO3MOXKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHH, IPOU3BOIUTH OUCK
uH(pOpMallii, aHAJTU3UPOBAThH U OLIEHUBATH €€ I0CTOBEPHOCTb.

— MOHUMas MO3UIIMIO APYTOro YEJIOBEKa, pasiuiams B €ro pedu: MHEHHE (TOUKY 3pEeHus),
JI0Ka3aTeNNbCTBO (apryMEHThI), (aKThl; TUTIOTE3bI, aKCHOMBI, TEOpUH. J{JIs1 3TOro caMoCTOSITETLHO
UCIIOJIb30BaTh pa3IMyHbIe BUJIbI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIIBHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.

— camomy co30a6ams UCTOYHUKH WH(POPMAIIUU PA3HOTO TUIIA U JJIS PAa3HBIX ayIUTOPHIH,
co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIPaBUiIa HHPOPMAIIMOHHON 0€30MacHOCTH;

— yMemb UCNOIb306aMmsb KOMIIBIOTEPHBIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTUN KaK HHCTPYMEHT
JUTSL TOCTUKEHUS CBOMX IieJiel. YMeTh BbIOUpaTh aJIeKBaTHbIE 33/1a4€ MHCTPYMEHTaJIbHbIE
IIPOrPaMMHO-aINIapaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBateabHbIX Y'Y [l ciyxaTr yueOHbIN MaTepual U Ipexie BCero
IPOJYKTHBHBIE 3a/1aHUS YUeOHHKA.



— Mcnonp30BaHrE MaTEMATUYECKUX 3HAHUM JJISI PELLICHUS Pa3JIMYHbIX MAaTEMATHYECKHUX 33134 U
OILICHKH ITOJYYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHHUH O UCTIOJIB30BAHUIO JOKA3aTEIbHON MaTEMAaTHYECKOM peyHn.

— CoBOKYIHOCTH YMeHUH 10 padoTe ¢ nHbopMalueil, B TOM YUCIIE U C pa3InYHBIMU
MaTeMaTUYECKUMHU TEKCTAMH.

— YMeHuUs UCTIOIb30BaTh MATEMATHYECKUE CPEICTBA ISl U3YUEHUS U OIMCAHUS PEATbHBIX
MPOLECCOB U SIBJICHUM.

— He3aBucuMOCTh M KpUTUYHOCTD MBILIUICHHUS.

— Bouig 1 HaCTONYMBOCTD B JOCTHXKEHUU LIEIIH.

KommynukaTuBHbie YY1

5-9-ii knaccnl

— CaMOCTOSITEIILHO Op2aHu306b16ams yieOHOE B3aUMOJCHCTBHE B IpyIIie (ONpeaessaTs o0uue
1IEJIU, IOTOBapUBaThCS APYT C IPYTrOM H T.]1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUEOOUMb apeyMenmyl, TOITBEPKIas UX hakTamu;

— B IUCKYCCUU YMemb 6bl0GUHYMb KOHTPAPTYMEHTHI;

— YYUTBCS] KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C TOCTOMHCTBOM NPUSHABAMb
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— IIOHMMas MTO3ULUIO APYTOr0, pa3iuiams B €ro peun: MHEHHE (TOUKY 3pEHHUs ), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— YMETb 632/1HyMb Ha CUTYalUIO C MUHOM MO3UILIUU U 00208apU6ambscsi C T0bMU UHBIX
O3UILINH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y [] city:kaT T€XHOIOTHUSI TPOOJIEMHOTO
o0ydeHus1, opranuzaius paboThl B MaJIbIX TPYIIaX, TAKXKE UCIOIb30BaHHE HA yPOKaxX
TEXHOJIOTHH JINYHOCTHO- OPUEHTHUPOBAHHOTO U CUCTEMHO- JIEITEIbHOCTHOTO O0Y4YEeHHUSI.

IIpeameTHbIe pe3yJbTaThl M3y4eHus npeaMmera «MaremaTuka»
Kypc «AJireopa»

BeinyckHuk Hayuurtes B 7-9 kiaccax (/151 MCIIO0JIb30BAHUSA B IOBCEIHEBHOM KU3HM U
o0ecrneyeHusi BO3MOKHOCTH YCIEIIHOTO MPOA0JIKeHsI 00pa30oBaHusl HA 0a30BOM YPOBHe)
DJIeMeHThI TeOPUH MHOKECTB H MATEMATHYECKOM JIOTHKH

e OnepupoBarb Ha 6a30BOM ypOBHe1 MOHATUSIMA: MHOKECTBO, JIEMEHT MHOKECTBA,
MMOJMHOKECTBO, MPUHAJICKHOCTD;

®  33/1aBaTh MHOXKECTBA IIEPEUNUCIICHUEM UX IJIEMEHTOB;

® HAXOAWTH MepeceyeHue, 00bEIMHEHHE, TOJIMHOKECTBO B MPOCTEHUIITUX CUTYAIIUX;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: OIpe/eeHHe, aKChoMma, Teopema,
JI0Ka3aTeJIbCTBO;

® [PUBOAUTH IIPUMEPHI U KOHTPIIPUMEPSHI JJIS1 TOATBEPKHEHHS CBOUX BBICKA3bIBAaHUM.
B noBceaHeBHO JKM3HHM U NIPH U3YYCHUU APYITUX NPEIMETOB:

®  JCIOJIb30BaTh TpaPUUYECKOE MPEACTABICHHE MHOXXECTB JUIsl OMHCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHHM, PH PEIICHUH 3a/1a4 APYTUX YI€OHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHSATHUSMH: HATYPAIbHOE YHCIIO, 1EJI0€ YHUCIIO,
OOBIKHOBEHHas1 JIpoOb, JecATHYHAs JApoOb, CMeIaHHas Jpo0b, palMOHAIBHOE YHCIIO,
apudMeTHIeCKU KBaJIpaTHBIH KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YKCEJI U ITPaBUJIA JEVCTBUI IIPU BBINOJHEHUN BBIYUCIICHNN;

®  HCNOJIb30BaTh MPU3HAKU JCIMMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUN BBIYUCICHUN
Y PEIICHUH HECJIOKHBIX 3a/1a4;

1 .
31ech U Jajee — pacrno3HaBaTh KOHKPETHBIC IPUMEPHI OOIIUX MOHATHI 10 XapaKTEPHBIM MTPU3HAKAM, BBITIOJIHSITH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINIUMHE CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHUMEPAMHU

o011Me OHATHA.



®  BBIOJHATH OKPYTJIEHUE PALIMOHATIBHBIX YHCET B COOTBETCTBUHU C IPAaBUIIAMU;

®  OLCHUBATh 3HAYCHHE KBAJIPATHOIO KOPHS U3 MOJIOXKUTEIBLHOTO LIEJIOTO YUCIIA;

®  pacro3HaBaTh PAlMOHAIbHBIC U UPPALMOHAIbHBIE YNCIIA;

®  CpaBHUBATh YHCIIA.

B noBcenHeBHOM KU3HHU M IIPH U3YYEHUH JAPYTHX IPEAMETOB:

®  OLCHUBATh PE3YJbTAThl BBIYMCICHUI IIPY PELLICHUU NPAKTUYECKUX 3a/1ay;

®  BBIIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATh YMCJIOBBIE BBIPAKEHUS NPU PELICHUH MPAKTUUYECKUX 3a]ad U 3a/1ay U3
JPYruX y4eOHBIX IPEAMETOB.

ToxaecTBeHHbIe NPe0Opa3oBaHus

e BpInosnHATE HecHoXHbIE NPeoOpa3oBaHUs A BBIYUCICHHMS 3HAUYEHUM YHUCIIOBBIX
BBIDQXCHUM, COJIEp)KAIUMX CTEINEHH C HaTypaJbHBIM IIOKa3aTejaeM, CTEIEHU C LEJIBIM
OTpULATENIbHBIM [10Ka3aTeNEM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPa30BaHUS LIENbIX BBIPAXKEHUN: pacKpbhIBaTh CKOOKH,
IPUBOJNUTH MOAOOHBIE ClIaracMble;

®  HCIOJIb30BAaTh (OPMYJIBI COKPAIIEHHOIO YMHOXEHHS (KBaJpaT CYMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCIICHUM 3HAUCHHU I BBIPAKCHUN;

®  BBHINOJHATH HECIOXKHBIE MpeoOpa3oBaHusi JPOOHO-TMHEHHBIX BBIPAKEHUH U
BBIPAKCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M IPH U3YYeHHUH JIPYTHUX NpeIMeTOB:

® [IOHUMAaThb CMBICJI 3aIIMCH YHUCIIA B CTAHJAPTHOM BUJE;

e  OnepupoBaTh Ha 6a30BOM YPOBHE MOHITUEM «CTAHJAPTHAS 3alIUCh YUCIIAY.
YpaBHeHUSs] M HEPaBEHCTBA

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSIMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHHE, KOPEHb YPABHEHMsS, PEILICHUE YPABHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPAaBEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JMHEWHBIE HEPAaBEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOAIIMECH K
JIMHENHBIM;

®  pemarh CUCTEMbI HECIOKHBIX JTMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJISETCS JIU JAaHHOE YHUCIIO PEIIEHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiarth KBaJpaTHbIE ypaBHEHUS 10 (GopMyJie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

e  u300paXkaTh pelIeHHsI HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMON.

B noBcenHeBHOM AKNU3HHU M IIPH M3YYCHUH JPYTHX NPEAMETOB:

®  COCTaBJIATh U PELIaTh JIMHEWHbIE YPaBHEHMSI NPU PELICHUH 337a4, BO3HUKAIOLIUX B
JIpYTUX y4eOHBIX NMpeAMETax.

DOyHKIUH

e Haxonuts 3HaueHne QyHKINHU MO 3aJaHHOMY 3HAUEHHIO apryMEHTa;

® HaxoJuTh 3HAUECHHUE apTryMEHTa MO 33JaHHOMY 3HAYEHHUIO (PYHKIIMHU B HECIIOKHBIX
CUTYalUsX;

®  ONpEleNiATh IOJOKEHHWE TOYKM IO €€ KOOpAMHATAM, KOOPAMHATBl TOYKU IO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduky HaXOAUThb OOJACTh OIpeNeeHHs, MHOXKECTBO 3HAYCHHM, HYIH
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, TPOMEXYTKM BO3pacTaHHUs U  yOBIBaHMUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHUs (PYHKINU;

®  CTPOUTH IpaduK JTUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABJIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOI,
KBaJPaTUYHON, 0OpaTHON MPOMOPLIUOHAIBHOCTH);

e onpenensaTh NpUOIMKEHHbIE 3HAYEHUS KOOPIMHAT TOUKHM IepecedeHHs] rpadukoB
byHKIINIH;



e omnepupoBaTh Ha  0a30BOM  ypPOBHE  TOHSATHUSIMH:  TOCIEIOBATEIBHOCTD,
apudmeTnyecKkas Iporpeccusi, recoMeTpuiecKas mporpeccus;

e pemarh 3aJa4yd HAa MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJy4YeH
HEMOCPEJICTBEHHBIM MOJCYETOM 03 TpUMEHEHUS (POpMyII.
B noBceqHeBHOM KU3HM M NIPU U3YYECHUH APYTHX NMPEIMETOB:

®  HCIIOJIB30BAaTh TPaUKU PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OTIPEACIICHUS UX
CBOMCTB (HAMOOJbIINE W HAWMCHBIINE 3HAYCHUS, MPOMEKYTKH BO3pACTaHUS M YOBIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIBHBIX 3HAYCHUH U T.11.);

®  HCMOJB30BaTh CBOMCTBA JMHEWHOW (YHKIMHU U €€ TpauK MpH pEIIeHUH 3ahad U3
JPYruxX y4eOHBIX MPEAMETOB.
CrarucTuka U Teopusi BepOATHOCTEN

e limers mpencraBieHHE O CTAaTUCTUYECKUX XApPAKTEPUCTUKAX, BEPOATHOCTHU
CIIy9aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemare npocTedlie  KOMOMHATOpHbIE  3a7aud  METOAOM  IpSIMOTO U
OpraHU30BaHHOTO TIepedopa;

®  TIPEICTaBIATH JIAHHBIE B BUJE Ta0JIUII, TUarpaMM, rpauKoB;

e  yyTaTh UH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI, rpaduKa;

®  ONpeneNsTh OCHOBHbBIE CTATUCTUYECKHE XapaKTEPUCTHUKU YUCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHIIINX CIydasix;

®  UMeETh IPEJCTABICHHUE O POJIU 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBIICHUSX.
B noBceqHeBHOM KNU3HM M NIPU U3yYEeHHHU APYTHX NPeIMeETOB:

®  OILICHUBAThH KOJMYECTBO BOSMOXKHBIX BAPHUAHTOB METOIOM Mepe0opa;

® UMETh IMPEACTABICHHUE O PpOJIM TMPAKTHYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI;

® CpaBHMBATh OCHOBHBIC CTATUCTHYECKHE XapPAKTEPUCTUKH, MOJYYCHHBIC B Tpoliecce
pelieHus MPUKIAIHON 3aauu, U3yUEHUs] PEATHbHOTO SIBJICHUS;

®  OIICHUBATh BEPOSTHOCTh pPeabHBIX COOBITUH U SIBIICHUN B HECIIOKHBIX CUTYAIUSX.
TexcToBble 3a1a4Un

e PemaTh HECIOXHBIE CIOKETHBIE 3aJa4l Pa3HBIX TUIIOB HAa BCE apu(PMETHUYECKUE
JIEUCTBUS,

® CTPOUTh MOJENb YCIOBUS 3afaud (B BHUAE TaONUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHHUA), B KOTOPOM JaHbl 3HAUEHUS IBYX M3 TPEX B3aMMOCBSA3aHHBIX BEIWYHMH, C LEIBIO
MOMCKA PEIICHUS 3a]1a4H;

®  OCYHIECTBIATH CIIOCOO MOMCKA PElICHUs 3aa4, B KOTOPOM PACCy>KICHHE CTPOUTCS
OT yCIIOBUS K TPeOOBAHHIO HJIM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBIIATH IJIaH PEIICHUS 3a]1a4H;

®  BBIIEIATH dTaIllbl PEIICHUS 3a/1a4K;

®  UHTEPHPETUPOBATh BBIUMCIUTEIbHBIE PE3yJbTaThl B  3ajJauye, MCCIEI0BaTh
MOJIY4YEeHHOE pEelIeHUE 3a/1a4H;

® 3HATH Pa3IMUME CKOPOCTEH 00BEKTa B CTOSIYECH BOJIE, MPOTUB TEUCHUS U 110 TEUYCHHIO
peKu;

®  pelaTh 33/1a4yd Ha HAXOXKIEHUE YaCTH YUCia U YKCia 10 €ro YacTu;

e pemath 3a7a4yd  pa3HBIX THUIOB (HAa paboTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3bIBAIOLLMX TPU BEJIMYUHBI, BBIEIATH 3TH BEIMUYUHBI U OTHOUIEHUSI MEXAY HUMU;

®  HAXOJUTh MPOIEHT OT YKCJIAa, YUCJIO MO MPOIEHTY OT HEro, HaXOAHWTh MPOIIEHTHOE
CHUYKEHUE WJIM MPOLEHTHOE MOBBIIIEHNE BETUYUHBI,

®  pelIaTh HECJIOXKHBIE JIOTUYECKUE 33a/1a4U METOJIOM PacCyKIECHUH.
B noBceHeBHOM KNU3HM ¥ NIPU U3YYE€HHH APYTUX MPeIMETOB:

®  BBIIBUIaTh TUIIOTE3bl O BO3MOMKHBIX NPEIEIbHBIX 3HAYEHUAX HCKOMBIX B 3ajaue
BEJIUYMH (J1e7aTh MPUKUIKY).
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:



®  JCIOJIb30BaTh BEKTOPHI AJI PELICHUs MPOCTEHIINX 3a7a4 Ha ONPEICIICHHE CKOPOCTH
OTHOCHTEIIBHOTO JBHKCHUS.
HcTopus MaTeMaTUKH

e OnwuceiBaTh OTJECIbHBIC BBIAAIOIIMECS PE3YJbTaThl, MOJYYCHHBIE B XOIE Pa3BUTHS
MaTE€MAaTUKU KaK HAyKU;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBS3U C OTE€UECTBEHHOU
Y BCEMHPHOH UCTOpHUEH;

® [IOHMMAaTh POJb MaTEMATUKHU B pa3BUTHM Poccuu.
MeTtoabl MATEMATHKHU

e BriOupars mnoaxomsmuii HM3YYCHHBIH METON JUIS PEIICHUHM W3YyYCHHBIX THUIIOB
MaTeMaTUYCCKHUX 3a/ad;

e [IpuBoguTh mnpuUMEpPhl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B  OKpYyXarouien
JICUCTBUTEIILHOCTH ¥ ITPOU3BEICHUSAX UCKYCCTBA.

BpinyCKHUK MOJIYyYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax 1AJis1 o0ecriedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NMPOJ0JIKeHUsI 00pa30BaHus Ha 6a30BOM H YIi1y0JEHHOM
YPOBHAX
DJIeMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

. OHepI/IpOBaTBZ MOHATUSMU:  ONpENEJICHUuEe, TeopemMa, aKCHOMa, MHOXECTBO,
XapaKTEepUCTUKU MHOXKECTBA, JJEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE
MHOECTBO, IOJMHOKECTBO, IPUHAJIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB;

®  U300pa)kaTh MHOXECTBA U OTHOIIIEHNE MHOYKECTB C IIOMOIIBI0 KPYTOB Dijepa;

®  ONpEeaeNTh NPUHAIIEHKHOCTb 3JIEMEHTa MHOXKECTBY, OOBEIUHEHUIO U TIEPECCUEHHUIO
MHOKECTB;

®  337aBaTh MHOXECTBO C MOMOLIBIO MIEPEUUCIICHUS 3JIEMEHTOB, CJIOBECHOT'O ONHUCAHMS;

®  ONepUpOBaTh MOHATHSMU: BBICKa3bIBAHWE, UCTUHHOCTh U JIO)KHOCTh BBICKA3bIBAHUS,
OTPUIIAHME BBICKA3bIBAaHUM, OMNEpAlMM HAJ BbICKA3bIBAaHUSIMU: U, WIM, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMILJIUKALIUN);

®  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BbICKA3bIBAHUM.
B noBceaHeBHOM KM3HM U NIPH U3YYCHUU APYIHX NPEIMETOB:

®  CTPOMTH LEMOYKH YMO3AKJIOUECHUN Ha OCHOBE MCIOJb30BaHUS IIPaBUJI JIOTHKU;

®  CIIOJNIb30BaTh MHOXKECTBA, OMNEpallMd C MHOXECTBaMH, UX rpaduueckoe
MPEJCTABICHUE ISl OIIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM.
Yucaa

e  OnepupoBaTh MOHATHUSAMH: MHOKECTBO HATYypPaJIbHBIX YHCEJ, MHOYKECTBO UEIbIX
YUCEJl, MHOXECTBO PALMOHAJIBHBIX YHUCEJ, UPPALUOHAIBHOE YHUCIO, KBAJAPATHBIM KOPEHb,
MHOKECTBO JICMCTBUTEIIBHBIX YHUCEJ, T€OMETPUYECKAS] MHTEPIpPETALHs HATypaJbHBIX, ILIEIIbIX,
palMOHANbHBIX, IEUCTBUTEIBHBIX YHCEIT;

®  TIOHUMAaTh ¥ OOBSCHATH CMBICI MIO3UITMOHHON 3aMMCH HATYPAIHbHOTO YHCTIA;

®  BBINOJHATH BBIYUCIIEHHUS, B TOM YHCJIE C UCIOJIb30BAaHUEM MPHUEMOB PAlMOHATIBHBIX
BBIUYHCJICHHI;

®  BBINOJHATH OKPYIJICHUE PALIMOHATBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;

®  CpaBHUBAThH pallMOHAIbHBIEC U UPPALUOHATILHBIC YNCIA;

®  MPEACTaBIAThH PALMOHAIBLHOE YUCIO B BUAC JECATUIHOMN IpoOHu

®  YIOPSAOYMBATH YMCIIA, 3AITMCAHHBIE B BUJIE OOBIKHOBEHHOU U JIECATUIHOU TPOOH;

e HaxomuTh HOJI 1 HOK 4ncen u ucronb30BaTh UX IPHU PEIICHUU 3a/1a4.
B noBceaHeBHO KM3HM U NIPH U3YUYEHUU JPYTUX MPeIMETOB:

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh NOACHATH €T0 CMBICJIL,YMETh MCIIOJIb30BaTh NOHATUEC U €TI0
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



® [PUMEHSTH MpaBWIA MPUOIIKEHHBIX BBIYUCICHUA TPU PEHICHHH NPAKTHUYECKUX
3a]a4 U peleHu! 3a7a4 APYyrux yueOHBIX IPEeIMETOB;

®  BBHINOJIHATH CPAaBHEHHE pPE3yJIbTATOB BBIYUCICHHHA IPH PEHICHUH MPAKTUYECKUX
3aja4, B TOM YHCIie MPUOIMKEHHBIX BHIYMCIICHU;

®  COCTaBJIATH M OIICHUBATh YHCIIOBBIC BHIPAKEHUS MPU PEUICHUH MPAKTHUECKUX 3a/1a4
W 3aJ1a4 U3 JPYTUxX y4eOHBIX MIPEIMETOB;

® 3anUCHIBaTh W  OKPYIVIATH  YHUCIOBBIE 3HAYCHHS  PEAIbHBIX BEIUYMH C
UCTIOJIb30BAaHUEM Pa3HBIX CUCTEM H3MEPEHHS.
ToxaecTBeHHbIE IPe00pa3oBaHUs

e  OmnepupoBaTh NOHATHIMU CTEIICHH C HATYPaJIbHBIM MOKA3aTeJIeM, CTEIICHH C IIeJIbIM
OTPHIIATEIbHBIM MTOKa3aTeIeM;

®  BBINOJHATH NPEeOOpa3OBaHUSl IENIbIX BBIPAKEHHUI: NEHCTBUS C OJHOWICHAMU
(cmoxeHue, BBIYMTAHWE, YMHOXKEHUE), JCUCTBHUS C MHOTrOWIEHaMHU (CIOXKEHHE, BbIYUTAHUE,
YMHOXEHHUE);

®  BBINOJHATH PA3NIOKEHHE MHOTOYJICHOB HAa MHOXUTEIH OJHMM U3 CIOCOOOB:
BBIHECEHHE 33 CKOOKY, TPYNIIMPOBKA, UCIIOJIb30BaHNE (DOPMYJI COKPAIICHHOTO YMHOKCHUS;

®  BBIJCIATH KBJIpaT CyMMbI U Pa3HOCTH OJTHOUJICHOB;

®  packiaJbIBaTh HA MHOXKUTEJH KBAJAPAaTHBI TPEXUIICH;

®  BBINOJNHATH MPEOOpPa30BaHUA BBIPAKEHUHM, COJEPKAIIUX CTEMEHU C IEIbIMU
OTPULATENILHBIMHU  TIOKA3aTeNsIMU, TMEePEeXOJUTh OT 3alluCd B BUIE CTENEHU C IeNbIM
OTPHIIATEIbHBIM TIOKA3aTeIeM K 3allUCH B BUJE JpoOu;

®  BBINOJNHATH NPeoOpazoBaHusl APOOHO-PALMOHANBHBIX BBIPAKEHUI: COKpallleHUE
nIpobeii, mpuBeaeHrne anredpandeckux Qpodei Kk 001eMy 3HaMEHATeNo0, CII0KEHHE, YMHOKEHHE,
JIeJICHNE aJireOpanveckux qpooeid, BO3BeIeHUE alreOpandeckoit 1poOu B HATYPATbHYIO U IICITYIO
OTPUIATENIbHYIO CTETICHb;

®  BBINOJIHATH MPEOOPA30BAHMS BEIPAKEHUH, COJIEPKAIIUX KBaIpaTHBIE KOPHH;

®  BBIJICNATH KBAJpaT CyMMBl WM PAa3HOCTH JBYWIEHA B BBIPAKCHHSAX, COIEPIKAIINX
KBaJIpaTHBIE KOPHU;

®  BBINOJHATH MPEOOPA30BAHUS BEIPAKEHUH, COJIEPKAIUX MOTYJTb.
B noBceHeBHOI *KM3HH U NPH U3YYeHUH APYTUX NMPeIMETOB:

®  BBINOJIHATH NPeoOpa3oBaHUs U JEHCTBUS C YMCIaMM, 3alIMCAHHBIMU B CTaH/IapPTHOM
BUJIE;

®  BBINOJHATH NPEOOpPa3OBaHMs aNreOpanuecKuX BBIPAKEHUH TNPH pEIIeHUH 3a1ad
JIPYTUX y4eOHBIX MPEIMETOB.
YpaBHeHHUS M HEPABEHCTBA

e  OmnepupoBaTh HMOHSATHIMH: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHUsI, PEIICHHUE
HEpaBEHCTBA, PABHOCHIIBHBIC YpaBHEHHs, O0JAcTb ONpEICNCHHs YpaBHEHHUS (HEpaBEHCTBA,
CHCTEMBl ypaBHEHUI WJIM HEPABEHCTB);

e pemiath JIMHEHHBIC ypaBHEHHS M YPaBHEHUs, CBOJWMBIC K JIMHEHHBIM C MOMOIIBIO
TOKIECTBEHHBIX MTPEOOpa30BaHNUN;

e pemath KBaJIpaTHbIE YpPaBHEHUS M YPaBHEHHS, CBOJAMMBIE K KBaJIpaTHBIM C
MIOMOIIBIO TOX/IECTBEHHBIX MPe0o0pa30BaHMii;

e  pemath APOOHO-IWHEHHBIE YpaBHEHUS,

e pemarh NOpPOCTEHIIME  MPpALMOHANbHbIE  ypaBHEHHS  BUJA f(x)=a,

JE0)=a(x);
® pcmarh ypaBHCHMS BHJA x"=a ;
e  pemiaTh ypaBHEHHUs CIIOCOOOM PA3JIOKEHHs] HA MHOXKUTENN U 3aMEHBI IIEPEMEHHOMH;

®  WCMOJIB30BaTh METOJ MHTEPBAJIOB JUISl PEHICHUS LENbIX W JPOOHO-PAIlMOHATBLHBIX
HEPaBEHCTB;




e  pelarth JIMHEWHbIE YPaBHEHUS U HEPABEHCTBA C MapaMeTPaMU;

®  peIaTh HECJIOKHBIE KBaJPATHBIC YPABHEHHUS C IaPAMETPOM;

®  peIaTh HECJIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUN € TapaMeTPaMH;

®  pEIIaTh HECJIOKHbIC YPABHEHUS B LICJIBIX YHCIIAX.
B noBcenHeBHOM KU3HHU M IIPH U3YYEHUH JAPYTHX IPEAMETOB:

® COCTaBJIATh U pEIIaTh JUHEMHBIE M KBAJApAaTHbIE YpPaBHEHUs, YPAaBHEHHS, K HUM
CBOJIAILMECS, CHCTEMbl JIMHEWHBIX YpaBHEHUM, HEPAaBEHCTB IIPU PEUIEHUM 3aJad APYTrux
y4eOHBIX IIPEMETOB;

®  BBHINOJHATH OLEHKY NPaBAONONO0Us pe3ylbTaTOB, IMOIYY4aeMbIX IPH PEIICHUH
JUHEHUHBIX W KBAJpPATHBIX YPAaBHCHUN M CHUCTEM JIMHEHHBIX YPAaBHEHUM M HEPABEHCTB IIpU
pELICHUH 3aJiay IPYTUX y4eOHbIX [IPEIMETOB,;

e BbIOMpPaTh COOTBETCTBYIOIIME YPABHEHMs, HEPABEHCTBA WJIM HX CUCTEMBI JUId
COCTaBJICHUS MAaTEMAaTUYECKOW MOJIEIH 3aJaHHOM peaIbHON CUTYyally WK IPUKIIAIHON 3a/1a4H;

®  yMETb MHTEPIPETUPOBATH NOJYYEHHBIN MPU PEIICHUN YPaBHEHNUS, HEPABEHCTBA WU
CUCTEMBI pPe3yJIbTaT B KOHTEKCTE 3aJaHHOW PEeabHOM CUTYallMU WM NIPUKIAIHON 3a1a4u.
DOyHKIUHA

e OnepupoBarh MNOHATHAMHU: (YHKIIMOHAJIBHAS 3aBUCHMOCTh, (YHKIHS, Tpaduk
¢dyHkunu, cnocoObl 3ananust (GYHKIMH, apTYMEHT U 3Ha4eHHUEe (PYHKIUHU, 001aCTh ONpeaeTICHHS
U MHOXECTBO 3HAYEHMH (QYHKUIUHM, HYIH (QYHKLIUH, IPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

®  CTpPOUTH rpaduKu JMHEWHON, KBaJIpaTUYHOU GbyHKLHUH, oOpatHoi
IPONOPLHUOHATBHOCTH, GYHKLIMH BHA: Y =a+ % ,y=~Ix,y=¥x, y= |X|;

e Ha npuMepe KBaJpaTMYHOW (YHKIMH, HUCIOJIB30BaTh HpeoOpa3oBaHus Tpaduxa
dynxmun y=f(X) 111 noctpoenus rpadukos dynkuuii y =af (kx+b)+c;

®  COCTaBJIATH YPAaBHEHHMs IPSAMON IO 33aJaHHBIM YCIOBUAM: IPOXOJALIEH uepe3 JBe
TOYKH C 3aJaHHBIMU KOOpJAMHATaMH, IMPOXOJAIIEH uepe3 NaHHYI TOYKY M MapajielbHON
JTAHHOW MPSIMOM;

e  uccienoBaTh PYHKIMIO O e€ rpaduky;

¢ HaxoJIuUTh MHOXECTBO 3HAUEHUW, HYIHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIUH;

® ONEpUpOBaTH MOHATHAMU: IMOCIEIOBATENbHOCTh, apupMeTHyecKas IpOrpeccHs,
reoMeTpHUUECcKas IPOrpeccus;

e  pemiarth 33Ja4M Ha apU(PMETUUECKYIO U TE€OMETPUUECKYIO ITPOTPECCHUIO.
B noBcenHeBHOM KU3HHU M IIPU U3YYeHUH IPYTUX NPEAMETOB:

®  JWIIIOCTPUPOBATH C MOMOIIBIO IrpauKa peaqbHy0 3aBUCUMOCTb HIIM MIPOILECC M0 UX
XapaKTepUCTUKAM;

®  HCIIOJIb30BaTh CBOMCTBA U rpadUK KBaApaTUYHON (YHKIMH MPH PEHICHUU 3a]a4 U3
JPYruX y4eOHBIX MPEAMETOB.
TekcroBbIe 3a1a4K

e Pewars npocTeie U CIOKHBIE 33/1a4M PA3HBIX TUIIOB, a TAKXKE 3a/1a4M IOBBIILIEHHOU
TPYAHOCTH;

®  ICIIOJIb30BAaTh pa3Hble KPaTKHE 3alMCH KaK MOJEIN TEKCTOB CIIOKHBIX 3aj1ad JUIs
MOCTPOEHHUS MOMCKOBOW CXEMBI M PEIIeHNUs 3a/]1a4;

e  pasnuyarTh MOJENb TEKCTa U MOJENb PEIIEHUs 3aladd, KOHCTPYHPOBAaTh K OJHOMN
MO/JIEJIH PELICHUS HECIOXKHON 3a/1a4M pa3Hble MOJEIH TEKCTA 3a/1a4H;

e 3HATh U NPUMEHSTH 00a criocoba MoucKa pelieHus 3a1ad (0T TpeOoBaHuUs K YCIOBHUIO
U OT yCJIOBHSI K TPeOOBAHHUIO);

®  MOJENUPOBATh PACCYKJICHUS MIPH MOUCKE PEIICHHUS 33a4 C TOMOILBIO Ipad-CXEMBbI;

e  BBIJCIATH ATAlbl PELICHUS 33/1a4U U COACPKAHUE KaKOr0 dTaIna;



e yMeThb BBHIOMpATh ONTHUMAJBHBIA METOJM pELICHHS 3aJaud W OCO3HaBaTh BHIOOD
METOJla, paccMaTpuBaTh pa3IMYHbIE METOJbl, HAXOIUTh pa3HbIe pEUIeHMs 3aJaud, €Ciu
BO3MOKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHHUs NIPU PELICHUU 3a]1aY;

®  BBLINOJHATH pa3jMyuHble MpeoOpazoBaHUs MPENJIOKEHHOW 3a7ayu, KOHCTPYUPOBATD
HOBBIE 33J]a41 U3 JaHHOW, B TOM YHCIIE OOpaTHBIE;

®  UHTEpHPETUPOBAaTh BBIYMCIUTENIBHBIE pE3yibTaTbl B  33Jauye, MCCIEN0BaTh
IIOJIyUEHHOE PEILIECHUE 3aauu;

®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAI[H B3aUMHOT'0O PACIOJIOKEHUs ABYX OOBEKTOB
U U3MEHEHHE UX XapaKTePUCTUK MPH COBMECTHOM JBH)KEHUHU (CKOPOCTh, BpEMS, PacCTOSHUE)
IIpU PELIEHUM 3a/lad Ha JIBUJKEHUE JIBYX OOBEKTOB KAaK B OJHOM, TaK U B IPOTHUBONOJIOKHBIX
HAIPaBIICHUSX;

®  HCCJEN0BaTh BCEBO3MOJKHBIE CUTYallUU IPU PELICHUM 3a/1ad Ha JABM)KEHUE IO PEKe,
paccMaTpuBaTh pa3HblE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YaCTHY,

e pemarh U 00OCHOBBIBATH CBOE PEILIEHUE 3a/1au (BBIAEIATh MAaTEMAaTUYECKYI0 OCHOBY)
Ha HaXOX/IEHNE YaCTH YKCia U YMCIIa 10 €r0 YaCTU Ha OCHOBE KOHKPETHOIO CMbICA Ipo0H;

® 0CO3HABaTb U OOBSACHATH WACHTUYHOCTH 3aJlau Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPH
BEIMUMHBI (Ha paboTy, Ha MOKYNKH, HA JABUKCHUE). BBIICISATH ITH BEJIUYUHBI U OTHOILICHUS
MEXJy HUMH, NPUMEHSITh UX IMpPU pEHIeHUH 33]a4, KOHCTPYHMpPOBaTh COOCTBEHHBIE 3a]a4
YKa3aHHBIX THIIOB;

e  BJIAJETh OCHOBHBIMU METOJAMHU PEIICHHUS 3a]1a4 Ha CMECH, CILJIaBbl, KOHIICHTPALUY;

e  pemarth 3a/la4 Ha MPOLEHTHI, B TOM YHCJIE, CIOKHBIE MPOLIEHTH C 00OCHOBAaHUEM,
UCIIOJIb3YsI pa3HBIEC CIIOCOOBI;

e  pemiarth JOTMYECKUE 33]]a4l Pa3HBIMHU CIIOCOOAMU, B TOM YHUCJIE, C ABYMs OJIOKaMH U
¢ TpeMs 0JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIHII;

e pemarh 3aJa4d [0 KOMOMHATOPHUKE M TEOpUH BEPOATHOCTEH HA OCHOBE
UCIIOJIb30BaHUS U3YYEHHBIX METOJIOB U 00OCHOBBIBATH PEILICHHE;

®  peliath HECJIOKHbIE 337a4l IO MaTEMaTHYECKON CTaTUCTHUKE;

® OBJAJETh OCHOBHBIMH METOJAMU PEUICHMs CIOKETHBIX 3aJad: apu(pMeTHUYecKui,
anredpandeckuil, nepedbop BapuaHTOB, T€OMETPUUECKU, TpaduUeCcKuil, TPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLlUsX.

B noBceHeBHOM KU3HHU M IIPU U3YYeHUM PYTUX NPEAMETOB:

e BBICIATH NPU PEUICHWM 33Ja4 XapaKTEPUCTHKH pacCMAaTpUBAEMONW B 3ajaue
CUTyalluH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX A0CTPAarMpOBAIUCH), KOHCTPYHPOBATh
HOBBIE CHUTyalldd C Y4€TOM D3THUX XapaKTEPUCTHUK, B YAaCTHOCTH, NpPH pElIeHWH 3ajad Ha
KOHLEHTPALMH, YIUTHIBAaTh INIOTHOCTH BEIIECTBA;

e pemath U KOHCTPYHPOBATh 33J]aul HA OCHOBE PACCMOTPEHUS pEalIbHbIX CUTYAaIlHii, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA pe3yiIbTarT;

e  pemarh 33Ja4d Ha JABM)KEHUE IO PEKE, paCCMaTpUBas pa3Hble CUCTEMBI OTCUETA.
CrarucTuka u Teopusi BepOATHOCTe

e  OmnepupoBaTh MOHATUSAMU: CTOJOYATHIE U KPYTOBbIE JUarpamMmbl, TaOIHIIbI TaHHBIX,
cpenHee apudmeTuyecKkoe, MenraHa, Haubosblllee U HauMEeHblIee 3HaYeHUsI BRIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCHS] U CTAHJAPTHOE OTKJIOHEHHE, ClTyyaiiHas H3MEHUYNBOCTb;

e  u3BJIEKaTh MH(GOPMAIIUIO, TTPEICTABIICHHYIO B TA0IUIAX, HA THarpaMmax, rpagukax;

®  COCTaBJIATH TAOJHUIIBI, CTPOUTH AUArPAMMBbI U TpaUK1 Ha OCHOBE JTAHHBIX;

e oOmepupoBaTh NOHATHAMU: (akTopuan 4YMciaa, MEPEeCTAHOBKM UM  COYETaHMS,
TpeyroibHuK Ilackans;

®  [PUMEHSTH MPABUJIO IPOU3BENIECHNUS IPU PEILIEHNU KOMOWHATOPHBIX 3a71ay;



®  ONEpHUpOBATH MOHATHUSMHU: CIIyYalHBIA ONBIT, CIy4YailHbII BHIOOp, HCIHBITAHUE,
JJIEMEHTApPHOE CIIy4ailHOe COoOBbITHE (MCXOJ), KIACCHYECKOE ONpEeIesieHne BEPOATHOCTH
CJIy4aifHOTO COOBITHSI, OTIEPALIUU HAJl CITyYaiHBIMH COOBITUSIMU;

®  NpPEeACTaBIATh HH(POPMALIMIO C TIOMOLIBIO KPYroB Jilniepa;

e  pemarh 3aa4d Ha BBIYUCIICHUE BEPOSITHOCTHU € MOACYETOM KOJUYECTBA BAPUAHTOB C
HOMOILbI0 KOMOMHATOPUKH.

Hcropust MaTeMaTHKH

e  XapaKTepH30BaTh BKJIAJ BBIJAIOLIMXCS MAaTEMAaTUKOB B DPA3BUTUE MATCMATUKH U
MHBIX HAay4HBIX 00JacTei;

e [IOHMMaTh POJIb MaTEMATUKU B pa3BuTuu Poccun.

MeTonbl MaTEMATHKH

e lcnonb3ys W3ydeHHBIE METOABI, IMPOBOAUTH  JIOKA3aTEIIbCTBO,  BBIINOJHATH
OIIPOBEPKECHHUE;

e  BbIOMpATh M3YYEHHBIE METO/bl U UX KOMOMHALMM JJIsl PEIICHUS MaTeMaTUYeCKUX
3ajau;

®  CIIOJIb30BaTh MAaTEMATHYECKUE 3HAHUS JUIsl ONMCAHMUS 3aKOHOMEPHOCTEH B
OKpY’Karolllel AefCTBUTEIbHOCTH U IPOU3BEACHUSIX UCKYCCTBA;

®  IIPpUMEHSATH [IpocTenme IIPOrpaMMHBIE cpeacTsa " IEKTPOHHO-
KOMMYHMKAL[MOHHBIE CUCTEMBI ITPU PELIEHUH MAaTEMaTUYECKUX 3a/1a4.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax 1Jisl yCIIEIIHOTO
NMPOJI0JIZKeHUs1 00pa30BaHMs HA yIIy0JEHHOM yPOBHe
DJIeMeHTbI TEOPHH MHOKECTB H MaTeMaTH4eCKO JIOTUKH

e CBOGOXHO ONEPHPOBATH® MOHATHAMH: MHOKECTBO, XapaKTEPHCTHKH MHOKECTBA,
9JIEMEHT MHOXXECTBa, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOYKECTBO, IOJMHOXECTBO,
NPUHAIIEKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 33/1aHUE MHOKECTBA,

®  3ajJ]aBaTh MHOXECTBA Pa3HBIMH CIIOCOOAMU;

®  IIPOBEPSATH BBINOJIHEHUE XapaKTEPUCTUUECKOTIO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEpPHPOBATh MOHATUSAMH: BBICKA3bIBAHWE, HCTUHHOCTb M JIOXKHOCTb
BBICKA3bIBaHUS, CIIOKHBIE U NPOCThIE BbICKA3bIBaHUS, OTPUIIAHUE BBICKA3bIBAHUI; HICTUHHOCTb U
JIO)KHOCTb YTBEPXKACHHUSIT M €ro OTPULIAHUA, OINEpallMM HaJ BBICKA3bIBAHMSAMM: H, WIH,
HE;yCJIOBHBIE BbICKA3bIBaHUS (MMILTUKALIUN);

®  CTPOUTH BBICKA3bIBAHMs C UCIOJIb30BAHMEM 3aKOHOB alreOpbl BbICKAa3bIBAaHHIM.

B noBcenHeBHOM KU3HHU M IIPH M3YYCHUH JPYTHX NPEAMETOB:

®  CTPOUTH PACCYKIEHUS HAa OCHOBE MCIIOJIb30BAHUS MTPABUII JIOTUKU;

®  CIOJIB30BaTh MHOXKECTBA, OINEpallUd C MHOXECTBaMM, UX rpaduueckoe
IPEJICTaBICHNUE JJIsl ONMCAHMs pealibHbIX MPOIIECCOB M SBJIEHUM, IPU PELICHUH 3aJad APYTrux
y4eOHBIX IPEAMETOB.

Yucaa

e (CB000aHO ONEPUPOBAThH MOHATHIMU: HATYPAIBHOE YHCIIO, MHOKECTBO HATYPaJIbHBIX
quCcelNl, IEeJI0e YHMCI0, MHOXECTBO IEJIbIX YHCelN, OOBIKHOBEHHas ApoOb, JecsITU4YHas Ipoob,
CMEIIaHHOE YHUCIIO, pallMOHAIbHOE YHCII0, MHOKECTBO PAaLlMOHAIBHBIX YHCEN, UPPALMOHAIBHOE
4HMCII0, KOPEHb CTENEHW N, JCHCTBUTEIBHOE 4YHCIIO, MHOXKECTBO JE€HCTBUTENBHBIX YHCEI,
reoMeTpuuecKkas HWHTEpIpeTalsl HaTypajbHBIX, LEJbIX, PAlUOHAIbHBIX, JEHCTBUTEIBHBIX
qHCeT;

MMOHUMATh U OOBICHSITH pasHully MExKay HOSHHHOHHOﬁ n HeHO3HLIHOHHOfI CUCTEMaMHU 3aIlicCHu

qHCel;

% 3nech u nanee — 3HaTH OTpe/IeTICHUE TIOHATHS, 3HATh U YMETh JOKa3bIBaTh CBOWCTBA (IIPU3HAKH, €CIIH OHH €CTh)
MOHSITHSI, XapaKTEPU30BaTh CBSI3U C IPYTUMU MOHSATUSMU, MPEACTABIISAS OJITHO MOHATHE KaK YacTh LIEIOCTHOTO
KOMILIEKCa, UCI0JIb30BATh MOHITHE U €r0 CBOMCTBA MPU MPOBEIEHUH PACCYKICHUI, T0Ka3aTeNIbCTB, PEILICHUI
3a1ad4.



®  TIEPEBOJUTDH YUCIA U3 OJHOM CUCTEMBI 3aMUCU (CUCTEMBI CUHUCIIEHUS) B JPYTYIO;

® JIOKa3bIBaTh M HCIOJb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHHS YHNCET IIPH BBIIIOJIHEHUHU BBIYUCICHUN U PEIICHUH 33/a4;

®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3a/laHHOU
TOYHOCTBIO;

®  CpaBHHUBATh JICUCTBUTENIbHBIC YHCIA PA3HBIMH CIIOCOOAMHU;

®  yHOPSAOYMBAThH YMCIIA, 3allMCAaHHBIE B BUAEC OOBIKHOBEHHOW U JIECATUYHOHN NIpolw,
YHClia, 3allMCaHHBIE C UCIOJB30BaHUEM apU(PMETUUECKOTO KBAIPaTHOTO KOPHsI, KOPHEH CTereHn
Ooublie 2;

e naxomuth HOJ[ m HOK umcen pasHbiMH croco0amMu W HUCIOJIB30BaTh HUX IpHU
pELIeHUH 3a/]a4;

®  BBINIOJNHATH BBIYUCICHUS W MPEoOpa3oBaHHsI  BBIPAKCHHM,  COACPKAIMIUX
JICMCTBUTEIIbHBIE YHCIIA, B TOM YKCJIE KOPHU HATYpalbHBIX CTEIIECHEH.
B noBceHeBHOM KMU3HHU M NIPU U3YYeHHHU APYTHX NPeIMETOB:

®  BBINOJHATh U OOBACHATH PE3yJAbTaThl CPaBHEHUS PE3YJIbTATOB BBIYMCICHUN MPH
pEIIeHNH MPAKTUYECKUX 3ajad, B TOM YHUCIIe MPUOIMKEHHBIX BBIUMCICHHUM, CIONB3YS pa3HbIe
CIOCOOBI CPaBHEHUI;

®  3aMUCHIBATh, CPABHUBATH, OKPYIJISATh UWCJIOBBIE JAHHBIE PEAIbHBIX BEIUYHMH C
MCIIO0JIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBIIATH U OIEHUBATH PA3HBIMHU CIIOCOOAMH YHCIIOBBIE BHIPAKEHUS TIPHU PEIICHUN
MPaKTUYECKHX 3a/1a4 M 33714 U3 APYTUX yueOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe00pa3oBaHus

e  (CB00OAHO OMEPUPOBATH MOHATUSIMHU CTETICHH C LEIBIM U TPOOHBIM MTOKA3aTeNeM;

®  BBINOJHATH JOKA3aTE€IbCTBO CBOMCTB CTENEHHM C MEJIBIMH M JPOOHBIMHU
MIOKa3aTeNsIMH;

® ONepUpOBaTh MOHATHSAMHU «OAHOUWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMU
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKHUMH IMEPEMEHHBIMUY», KO3((PUIMEHTHI MHOIOWIEHa,
«CTaHJIAPTHAs 3alMCh MHOTOWIEHA», CTENEHb OJIHOWIEHA U MHOT'OUJIEHA;

e CcBOOOJHO BIIAJETh NMpUEMaMHU IpPeoOpa3oBaHUs LEIBIX M JAPOOHO-PAllMOHAIBHBIX
BBIPAKECHMI;

®  BBINOJHATH PA3J0XKEHHE MHOTOWICHOB Ha MHOMHUTENHU Pa3HBIMH CIIOCO0aMU, C
MCIIOJIb30BaHNEM KOMOUHAIIUHN pa3IuYHBIX IPUEMOB;

®  HCIIOJIb30BaTh TeopeMmy Buera u TteopeMy, oOpaTtHyro Teopeme Buera, mig moucka
KOpHEW KBaJpaTHOro TpEXWIEHa M JUIsl pelIeHMs 3a/1ad, B TOM YMCie 337ad ¢ mapaMeTpaMy Ha
OCHOBE KBaJIpaTHOT'O TPEXWICHA;

®  BBINOJHATH JEJIEHUE MHOIOWIEHAa HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEH CTEIIEHU N;

®  BBITNOJHATH MPEOOPa30BaHUS BBIPAKEHUHN, COMEPKAIINX KBaJIpaTHbIE KOPHU, KOPHU
CTerneHu N;

e CBOOOJHO OMEPHPOBATh TMOHITHIMH «TOXIECTBO», «TOXKIECTBO HA MHOXXECTBEY,
«TOXJIECTBEHHOE MPeoOpa3oBaHUe»;

®  BBINOJHATH pa3uyHbIe npeoOpazoBaHus BBIPXKECHU, coJiepKaIImnx
MO,Z[}’JII/I.(JF) = x*
B noBceHeBHOM KMU3HHU M NIPU U3YYE€HHHU APYTUX NPeEIMETOB:

®  BBINOJHATH MPEOOPA30BAHUS U JIEUCTBUS C OYKBEHHBIMU BBIPAKEHUSIMU, YHCIOBBIE
K02 (HUITMEHTHI KOTOPBIX 3aITUCAHbl B CTAHIAPTHOM BUJIE;

®  BBIMOJHATH MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUM TPHU PEIICHUW 3aaad
JIPYTUX YIEOHBIX TIPEIMETOB;

®  BBINOJHATH MPOBEPKY MNPaBAONONOOUs (U3UUECKUX U XUMHUECKUX (opMyn Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.



YpaBHeHHUS M HEPABEHCTBA

e (CBoOomHO oOmEpUpOBaTh MOHATHSMU: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YPaBHEHHS M HEPABEHCTBA, YPAaBHEHME, SBIIAIOIIEECS CIEACTBUEM JApPYroro ypaBHEHUS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, PABHOCUIIbHBIE ITPE0Opa30BaHUs YPAaBHEHUH;

e pemath pa3Hble BUAbBl YPAaBHEHUN W HEPABEHCTB M MX CHUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-palliOHaIbHbIE U UPPALMOHAIBHEIC,

e  3HaTh TeopeMy Buera as ypaBHEHUH CTENIEHU BbIILIE BTOPOIA;

® [IOHUMAaTb CMBICI TEOPEM O PAaBHOCWIIBHBIX M HEPABHOCHUJIBHBIX IPEOOpa3OBAHUAX
YPaBHEHUH U YMETh UX OKA3bIBaTh;

®  BIAJETh Pa3HbIMU METOAAMM PELICHUS YPaBHEHUN, HEPABEHCTB U UX CUCTEM, YMETb
BBIOMPATh METOJI PEICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  UCNOJB30BaTh METOJ MHTEPBAIOB /ISl PELICHUS HEPAaBEHCTB, B TOM YHCIE JIPOOHO-
PaLMOHATIBHBIX U BKJIIOYAIOIIMUX B c€0sl UPPALIIOHAJIbHBIE BBIPAYKEHMS,;

e pemiarh alredpanyecKkue ypaBHEHUS U HEPABEHCTBA U UX CHUCTEMbI C IapaMeTpaMu
areOpanyeckuM U rpaguueckuM MeTOJaMu;

®  BIAJETh pa3HbIMH METO/IaMHU J0Ka3aTeJIbCTBA HEPABEHCTB;

e  pelarh ypaBHEHUS B LENbIX YUCIIAX;

e  n300pa)kaTh MHOYKECTBA HA IJIOCKOCTH, 3a/1aBa€MbI€ YPABHEHUSIMU, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noBceHeBHOI )KM3HH U NPH U3YYEHHH IPYTUX NPeIMETOB:

®  COCTaBJIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IPU PELICHUH 3aj]ad
JPYTUX y4eOHBIX NPEAMETOB;

®  BBINOJHATH OLEHKY IPaBJONON00Us PpEe3yJbTaTOB, IOIYy4aeMbIX IPH pEIICHUH
pasIMYHbIX ypaBHEHUH, HEPABEHCTB M HX CUCTEM IPU PELICHHWH 3a/1ad JPYyrux Yy4eOHBIX
IIPEIMETOB;

® COCTaBJIATh M pellaTb YPAaBHEHMs W HEPABEHCTBA C IapaMeTpaMU IPU DPEIIEHUHU
3a/1a4 Ipyrux y4eOHbIX MPEAMETOB;

®  COCTaBJIATh YPAaBHEHME, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOLINE DPEATbHYIO
CUTYALMIO WM NPUKJIAJHYIO 3a7ja4y, HHTEPIPETUPOBATh NOJyUYEHHBIE PE3YIbTATHI.

DOyHKIUHA

e (CB0060AHO OMEpUPOBATH MOHATHIMU: 3aBUCUMOCTb, (PYHKIIMOHATIbHAS 3aBUCUMOCTb,
3aBHCHMAas M He3aBUCUMas NepeMeHHble, (PYHKIUS, crocoObl 3aaHus (yHKIMH, apryMEeHT U
3HaueHue (YHKIUH, 00JIACTh ONpeAeNeHUS U MHOKECTBO 3HAUCHUS (PYHKUIMU, HYIU (QYHKIUH,
IPOMEXYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTb (D)YHKIMM, HauOoJbllee W HauMEHbIlee
3HaueHUs, YETHOCTH/HEYETHOCTh (YHKIMHU, NEPUOJUYHOCTh (PYHKUIMH, Tpaduk QYHKIHH,
BEpTUKaJIbHASA, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; TpadUK 3aBUCUMOCTH, HE SBJISIOIIEHCS
dyHKuMEH,

e crpouth rpaduku (GYHKIMHA: JMHEHHOW, KBaJApaTUYHOH, JAPOOHO-TMHEHHOH,
CTETIEHHOM TIPU Pa3HBIX 3HAYCHHUAX MOKA3aTENIs CTENenH, Y =|X|;

®  HCmONB30BaTh MpeobpasoBanus rpaduxa ¢ymkmum Y= f(X) g mocTpoeHHs
rpadukos Gpynkumii y =af (kx+b)+c;

e  aHANM3UPOBATH CBOICTBA GYHKUMHN M BUJ rpaduka B 3aBUCUMOCTH OT NTapaMETPOB;

e CBOOOJHO oOmepuUpoBaTh  IMOHATUSMHU:  [OCIEAOBATENbHOCTh, OTPAHUYEHHAS
[I0CJIEI0BATENIBHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromias) Mmociae10BaTeIbHOCTb, Mpeaes
[OCJIEI0BATENbHOCTH,  apu(MeTHdeckass  MpOrpeccHs,  TeoMeTpuyeckas  mporpeccus,
XapaKTepUCTHUECKOEe CBOMCTBO apuMeTndeckoi (reoMeTpruyYecKoil) mporpeccuu;

® UCNONB30BaTh METOJ MaTeMaTH4YeCKOH WHAYKIMH JUId BbIBOAA  (OPMYII,
JI0Ka3aTeNbCTBA PAaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb;

®  ycclenoBaTh MOCIEI0BATEIbHOCTH, 33JaHHBIE PEKYPPEHTHO;



e pemiath KOMOMHHpPOBAHHBIE 3a7aud Ha apu(PMETHYECKYI0O U TEeOMETPUYECKYIO
MIPOrPECCHUH.

B noBceHeBHO KU3HHU M TPU U3YYEHUH IPYTUX MPEAMETOB:

e  KOHCTPYUPOBATh U HCCIEA0BATh (DYHKIMHU, COOTBETCTBYIOILIUE peabHBIM IpOIECcCaM
U SIBJICHUSM, WHTEPIPETUPOBATH MOJYYEHHBIE PE3YyJbTaThl B COOTBETCTBUH CO CHEIH(PHUKOIM
HCCJICTyeMOTO TPOIecca UITU SIBJICHHS,

®  HCIIOJIB30BaTh IpaUKH 3aBUCHUMOCTEH ISl MCCIENOBaHUSl peajbHBIX MPOILIECCOB U
SIBIICHHI,

e  KOHCTPYUPOBaTh M WCCIEAOBAaTh (PYHKIMH MPU PEIICHUU 3a/1ad APYTUX y4eOHBIX
MPEIMETOB, WHTEPIPETUPOBATh TOJIYyYCHHBIE PE3yIbTaThl B COOTBETCTBUU CO CIEIUPUKON
y4eOHOro MpeaMeTa.

CraTHCcTHKA ¥ TEOPUsI BEPOATHOCTE

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUATHIE U KPYTOBBIE IUAarPAMMBbI, TaOIHIIbI
JTaHHBIX, CpelHee apupMeTHIecKoe, MeArana, HauOobllee U HauMEHbIee 3HAYeHUSI BHIOOPKH,
pa3Max BBIOOPKH, JUCIIEPCHUS M CTAHIAPTHOE OTKIOHEHHUE, ClTydaiiHas N3MEHYHBOCTb;

e  BbIOMpaTh HauboIee yao0OHBIN crI0co0 mpeacTapieHuss HHGOPMaIK, aJIeKBaTHBIN €€
CBOICTBaM U LEJISIM aHAJIN3a;

®  BBIYHCISATH YHCIIOBBIC XaPAKTEPUCTUKH BBIOOPKU;

e  CBOOOJHO OINEPUPOBATH MOHATUSIMHU: (aKTOpUa YKUCia, IEPECTAHOBKH, COUYCTAHUS U
pasMertenus, TpeyroiabHuk Ilackans;

e CBOOOJHO oOmnepUpoBaTh MOHATUSAMHU: CIYYalHBIA OMNBIT, CIy4allHBIM BBIOOP,
UCIIBITAHUE, DJEMEHTApHOE ciy4daiiHoe coObITHEe (KMCXOJ), KIACCHYECKOe OIpeeiicHue
BEPOATHOCTH CIy4alHOTO COOBITHSA, ONEpalMu HaJ CIy4alHbIMH COOBITUSMH, OCHOBHBIE
KOMOMHATOPHBIE (POPMYJIBI;

e CBOOOJHO OMNEpPUPOBATh TMOHATUSAMHU: CIYYalHBIA OMBIT, CIIy4allHBIH BBHIOOP,
UCIBITAHUE, DIEMEHTapHOE ciy4yailHoe coObITHe (MCXOJ), KIACCHYEeCKoe OIpeaeNeHue
BEPOSTHOCTH CITy4alHOTO COOBITHS, OTEpallid HaJ CIy9alHBIMH COOBITUSIMH, OCHOBHBIE
KOMOUHATOPHBIE (HOPMYJIBI;

e 3HATh TPHUMEPHI CIyYaWHBIX BEIWYMH, W BBIYHUCIATH WX CTAaTHCTUYCCKUE
XapaKTePUCTUKU;

®  HCIIOJIb30BaTh (HOPMYIIBI KOMOMHATOPUKH MPH PEIICHUH KOMOMHATOPHBIX 33/1aY;

e pemath 3a7aud HAa BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C HCIOIH30BAHUEM
bopmyst.

B noBce1HeBHO KU3HH M TPU U3YYEeHUH PYTUX MPEAMETOB:

® MpEACTaBNATh HMH(QOPMAIMIO O pEAlbHBIX NpOIeccax M SBICHHUSIX CIOCOO0M,
aJICKBATHBIM €€ CBOMCTBAM U IEJIH UCCIICIOBAHMUS;

e aHaJNM3UPOBAaTh M CPaBHHUBATh CTATHCTUYECKUE XaPaKTEPUCTHKU BBIOOPOK,
MOJIyYEHHBIX B TMPOLIECCE PEUICHUS NPUKIATHONW 3a/add, W3Y4YCHHs] PEaTbHOTO SBICHUS,
pEIICHUS 33J]a4d U3 IPYTHX y4eOHBIX MPEIMETOB,;

®  OIICHUBATh BEPOSTHOCTH PeaTbHBIX COOBITUH U SIBIICHUN B PA3IIMYHBIX CUTYaIIHSIX.
TexkcToBbIC 3a1a4H

e Pemarhs mpocThie W CIOXKHBIC 3a7a4d, a TAKXKE 33JIa4M MOBBIMTICHHOW TPYTHOCTH U
BBIJICTISITh X MAaTEMATHYECKYIO OCHORY;

®  pacrmo3HaBaTh pa3HbIC BUIIBI U TUIIBI 33]1aY;

®  ICIIOJIb30BATh Pa3HbIC KPATKHE 3aMHCH KaK MOJIEIH TEKCTOB CIOXHBIX 3a7a4 U 3a7a4
MOBBIIICHHON CIIO)KHOCTH JUISI TIOCTPOCHHUS TOMCKOBOM CXEMBI U pEIICHHs 3a/iad, BbIOUpATh
ONTHMAJIFHYIO JUTSI pacCMaTPHUBAEMOM B 3a/1a4e CUTYAITUH MOJICNTb TEKCTa 3aa4u;

e pasnuyYaTh MOJENh TEeKCTa U MOJAENb PEIIeHUs 3a/Jayl, KOHCTPYUPOBATh K OJHOMN
MOJICJTH PEIICHUS CJIOKHBIX 3aj7a9 Pa3HbIe MOJICITH TEKCTA 3aJ1a4H,

® 3HATh U MPUMEHSITH TPH CrIOco0a MOKMCKA pelIeHUs 3a/1a4 (OT TPeOOBAHUS K YCIOBUIO
U OT yCITIOBHS K TPeOOBAHUIO, KOMOMHUPOBAHHBIN );



®  MOJENUPOBATH PACCYKICHUS MIPU MOUCKE PEIICHHS 3a/1a4 C TOMOIIBIO Tpad)-CXEMBI;

®  BBIICIATH ATAIlbl PEHICHUS 3a/1a4U U COJIEPKaHNE KaXOT0 JTara;

® yMETh BBIOMpATh ONTHUMAJIBHBIA METOJ] PEIICHHS 3aJadyd M OCO3HABaTh BBIOOD
METO/Ia, paccMaTpHUBaTh pa3JIMYHBIE METObI, HAXOJIUTh pa3HbIC PEIICHUS 3a/Jadyd, €CIu
BO3MOXKHO;

®  aHAIM3WPOBATh 3aTPYTHEHUS MPHU PEIICHUH 3a/1a4;

®  BBINOJHATH Pa3IMYHBIE MPe0oOpa3OBaHUSA MPEIIOKEHHON 3a/1auu, KOHCTPYHPOBATH
HOBBIC 337]a4M U3 JAHHOW, B TOM YHCIIe 0OpaTHEIE;

®  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3yJbTaThl B  3ajaue, MCCIEI0BATh
MOJIYYEeHHOE PEIICHUE 3a1a4H;

® U3MCHATh YCJIOBHE 3a1ad (KOJWYECTBEHHBIE WJIM KA4eCTBCHHBIC JaHHBIC),
HCCJICIOBATh U3MEHEHHOE MPe0o0pa3oBaHHOE;

®  aHAIM3UPOBATh BCEBO3MOJKHBIE CUTYAIlMH B3aHMHOTO PACIIOJIOKEHUS IBYX OOHEKTOB
U HM3MCHCHHE MX XapaKTepUCTUK IIPU COBMECTHOM JIBDKCHHHM (CKOpPOCTB, BpeMms,
paccTosiHUe).PY pEIICHHE 3a7ad Ha JBIDKEHHE JBYX OOBEKTOB Kak B OJHOM, Tak M B
MIPOTUBOIMOJIOKHBIX HAMpPaBICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallUd HAa OCHOBE H3MEHEHHS
YCJIOBH 3a7]a4M MPU JBUKEHUU TI0 PEKE;

e  icclelIoBaTh BCEBO3MOXKHBIE CUTYallUU MIPU PEIICHUU 3a/1a4 Ha JBUKEHHE IO peKe,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA,

e  pemaTh pa3HOOOpA3HBIC 3a/IaYU «HA YACTHY;

e pemath U 0OOCHOBBIBATH CBOE PELEHHUE 3a/]1a4 (BbIAEISATh MAaTEMaTUUECKYIO OCHOBY)
Ha HaXO’KJICHUE YaCTH YMCJIA U YHCIIA 110 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA ApoOu;

e  OOBSACHATH WJACHTUYHOCTH 33J1a4 Pa3HBIX THUIIOB, CBSI3BIBAIOIIMX TPU BEIMYMHBI (HA
paboTy, Ha MOKYNKH, Ha JIB)KEHHUE). BBIJACNATH 3TU BEIUYHHBI U OTHOLICHUS MEXAYy HUMH,
MIPUMEHSATh UX IIPU PEIICHUU 3a/]1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THIIOB;

e BIAJCTh OCHOBHBIMU METOJaMH PEIICHUS 3a/a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIIUH,
WCIIOJIH30BaTh UX B HOBBIX CUTYAIIMSIX 110 OTHOIIEHUIO K U3YYEHHBIM B MPOIIECCE OO yUCHHUS;

e  pemiaTh 33/1a4d HA MPOIEHTHI, B TOM UYHUCIIE, CIOXKHBIE MPOIEHTHI C 000CHOBAHUEM,
UCIIONB3YA Pa3HbIE CIIOCOOBI;

®  pemaTh JOTMUYECKHUE 3a/1a4i Pa3HBIMU CIIOCO0AaMH, B TOM YHCIIE, C ABYMs OJIOKaMUu U
¢ TpeMmsi 6JIOKaMM JTAHHBIX C MIOMOIIIBIO TAOJIHNII,

e pemarh 3a7a4d [0 KOMOMHATOPHMKE M TEOPUHM BEPOATHOCTEW HA OCHOBE
MCIIOJIb30BaHUs U3YUEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHHE;

®  pelaTh HECJOXKHBIE 33a/]a4l TI0 MATEMATHUYECKOU CTAaTUCTHUKE;

® OBJIaJIETh OCHOBHBIMU METOJIAMHM PEIICHHS CIOKETHBIX 3a7ad: apuMeTUUECKHH,
anreOpanveckuii, mepedop BapuaHTOB, TEOMETPUUECKHM, TpaduecKuii, MPUMEHATh UX B HOBBIX
M0 CPABHEHUIO C M3yYECHHBIMU CUTYaIUSX.

B noBceHeBHOM KMU3HHU M NIPU U3YYE€HHHU APYTUX NPeEIMETOB:

e KOHCTPYUPOBaTh HOBBIE JJsi JaHHOW 3aJa4yd 3aJavyHble CUTyallUd C Y4ETOM
peabHBIX XapaKTePUCTHK, B YACTHOCTH, MPU PEIICHUU 3a/ad Ha KOHIICHTPAIUH, YUUTHIBATH
MJIOTHOCTH BEIIECTBA; peliaTh U KOHCTPYHPOBATh 3aJa4l HA OCHOBE PACCMOTPEHHS peaTbHBIX
CUTYyaIlui, B KOTOPBIX HE TPeOyeTCsi TOUHBINA BEIYMCIUTENbHBIN pPe3ylbTarT;

e  pemaTh 33/1auu Ha ABUKEHUE IO PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA;

e KOHCTPYMpOBaTh  3aJayHbleé  CHUTYalluH, npuOMIKeHHbIE K pealbHOU
JIEUCTBUTEIILHOCTH.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

®  JCIOJIb30BaTh OTHOILIEHUS JUIsi TOCTPOEHUS U HCCIEAOBaHUS MaTEMaTUYECKHX
MoJieiel 00bEKTOB PeabHOM KU3HU.

HN3mepeHus u BbIYMCIEHUS

e (CB00OOMHO OmEpHPOBATH MOHATHIAMH JJIMHA, IUIOMAAh, 00BEM, BETUUMHA yIiia Kak
BEJIMYMHAMH, UCIOJB30BaTh PABHOBEIMKOCTh U PABHOCOCTABICHHOCTh MPU PEIICHUU 33134 Ha



BBIYUCIICHHE, CAMOCTOSITEIbHO TOJYy4YaTh M HCIOJb30BaTh (OPMYNIBI JUIsL  BBIYMCICHUH
miomanaeii u o0bEMOB (UTYp, CBOOOJHO OIMEPUPOBATH IIUPOKHUM HaOopoM ¢opMyrn Ha
BBIUMCJIEHUE IIPU pPEIICHWU CIOXKHBIX 3a/Jad, B TOM 4YHUCJIE€ M 337ad Ha BBIYMCICHUE B
KOMOUHAIMAX OKPY)KHOCTH M TPEYroJbHHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHUKA, a TaKXKe C
IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOSTENBHO (POPMYIUPOBATH TMIIOTE3bI U IPOBEPATH X JOCTOBEPHOCTb.
B noBceHeBHOM KU3HHU M IIPU U3yYeHUH JAPYTHX NPeAMETOB:

e CcBOOOJHO omepupoBaTh (GOpMyJIaMH MpPH PELIEHWH 3aJad B APYrMX Y4eOHBIX
npeaMeTax U Ipu NPOBEJCHUH HEOOXOIMMBIX BBIUMCIICHUH B peabHOM JKU3HU.
I'eomeTpuueckue nocTpoeHunst

e OmnepupoBaTb IOHATHEM HabOpa 3JIEMEHTOB, OIPEACIAIOLUIMX I'€OMETPUUYECKYIO
burypy,

e  BJIaAeTh HAOOPOM METOJOB MMOCTPOCHHUM TUPKYIIEM U TMHEUKOMH;

® [IPOBOJUTH AHAJMU3 U PEATM30BBIBATH ITAIbl PELLIEHUS 3a7a4 Ha [IOCTPOEHHE.

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  BBIIOJHATH IOCTPOEHUS HA MECTHOCTH;

®  OLIEHUBATh pa3Mephl pealbHbIX 0OBEKTOB OKPYXKAIOILEro MHUpa.
IIpeoGpa3zoBanusi

e OmnepupoBaTb JABWKEHMSAMU U IpPeoOpa30BaHUAMU KaK METalpeIMETHbIMU
HOHSTHSMY,

®  ONEpHPOBATH MOHATHUEM JIBUKEHHUS W NpeoOpa3oBaHUs MOA00HsS IUIsi 0OOCHOBaHUIA,
CBOOOJTHO BJAJETh MPHEMaMH MOCTPOSHHs (PUTYp C MOMOUIBIO IBMKEHUH M IpeoOpa3oBaHUs
noo0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

®  CIOJIb30BATh CBOMCTBA JBM)KEHMM U mpeoOpa3oBaHMil Ui  IPOBEICHUS
000CHOBaHHUS U J0KA3aTEIbCTBA YTBEP)KICHUHN B TEOMETPUU U IPYIUX YUE€OHBIX MPEAMETAX;

®  [0Jb30BATHCS CBOMCTBAMM JBMXKEHUM U peoOpa30BaHUi MpU peLIeHUH 3a/1a4.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® [PpUMEHSTh CBOMCTBA JBWKEHUH M NPUMEHATh MoJ00Me Uil IMOCTPOCHUH U
BBIYMCIICHUM.

BexkTopbI M KOOPAMHATHI HA IVIOCKOCTH

e (CBo0OOmHO oOmepupoBaTh MOHATUSAMU BEKTOp, CYMMa, pa3HOCTb BEKTOPOB,
IIPOU3BEICHUE BEKTOpa HAa YHUCIO, CKAJIIPHOE IPOU3BEJIECHUE BEKTOPOB, KOOpAMHATHI Ha
IJIOCKOCTH, KOOPIMHATBI BEKTOPA;

®  BIAJETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH JJISl pELIeHMs 3a/1a4
Ha BBIYMCIIEHUE U JI0Ka3aTEIbCTBA;

®  BBIIOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO HM3BECTHBIX €MY
reoMeTpuueckux (hakToB (CBOICTBA CpEeHUX JIMHUM, TEOPEM O 3aMEUaTENIbHBIX TOYKAX U T.I.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (UTYD;

®  HCIIOJIb30BAaTh YPaBHEHMs GUTYp JUJIS PELIEHUS 33a]a4 U CAMOCTOSITEIIbHO COCTaBIISITh
YpaBHEHHUS OTJEIbHBIX IJIOCKUX (QUTYD.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

®  HCIIOJIb30BAaTh MOHSTHUS BEKTOPOB M KOOPAMHAT IS pellieHus 3ajgad no (usuke,
reorpauu U ApyruM y4yeOHbIM MPeIMETaM.
Hcropusa MmareMaTuKku

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4HbIX 3HaHH, B
YaCTHOCTH BIJIAJETh TNPEACTABICHUSIMU 00 aKCHOMaTHYEeCKOM IIOCTPOCHHU TE€OMETpUU U
NEPBUYHBIMU NPEACTABIECHUSAMU O HEEBKIUIOBBIX FEOMETPHSIX;

® paccMaTpuBaTh MaTeMaTHKy B KOHTEKCT€ HCTOPUU Pa3BUTUS LUBWIM3ALUH U
HCTOPUU Pa3BUTHSI HAYKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BuTHu Poccuu.

MeTtoabl MATEMATHKHU



° BJIaI[eTL SHAHUSAMU O PA3JIMYHBIX METOHAX 000CHOBaHUS H OIMPOBCPIKCHUA
MaT€MaTHU4YCCKUX YTBCpH(,I[eHI/II\/'I N CaMOCTOATCIIBHO ITPUMCHSATD UX;

L4 BJIaACTb HABBIKAMM aHaJin3a YCJIIOBUA 3aJa4u W OIPCACICHUS MNOAXOAAIIUX IJId
peliCHus 3a4a4 U3YUCHHBIX MCTOAOB UJIN UX KOM6I/IH3.I.[I/H>'I;

L4 XapaKTCPHU30BaTb IIPOU3BCACHUA HCKYCCTBa C y‘IéTOM MaAaTEMATUYCCKHUX
SaKOHOMepHOCTeﬁ B IIpupoac, HCII0JIB30BaThb MaTE€MaTHu4YCCKUC 3aKOHOMEPHOCTHU B
CaMOCTOATCIIBHOM TBOPUYCCTBC.

CopepixaHue Kypca MaTeMaTHKH B 7-9 ki1accax
Auaredpa

Yucaa

PanuonanbHbIe YncIa

MHoOXkeCTBO panuoHanbHBIX 4uceld. CpaBHEHME palMOHAIbHBIX uucen. [leicTBus ¢
panroHanbHBIMU yuciamMu. [Ipeacrapnenne pauoHaIbHOTO YHCa JECITUYHON APOOBIO.

HppanuonanbHbie YUCJIa

[TonsTre MppanuoHaIBbHOrO yucna. Pacno3HaBanne uppanuoHaIbHBIX 4ucell. [IpumMepsl

J0Ka3arenasCcTB B anrebdpe. MppaunoHaibHOCTh qncna\/i . llpumeHeHne B TIe€OMETpPHH.
CpaBHeHuE UppalOHaIbHbIX YuCell. MHOXKECTBO JEHCTBUTEIbHBIX YHCEIL.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucaoBbie M OyKBEHHbIC BHIPAKCHHUS

Boipaxkenue ¢ nepeMmeHHoOI. 3HaueHue BblpaxeHUs. [lofcTaHOBKA BBIpaXKEHUM BMECTO
IIEPEMEHHBIX.

Leibie BoIpaxkeHUs

CreneHp ¢ HaTypalbHBIM IIOKazaTteneM U e€ cBoiicTBa. IIpeoOpazoBaHus BBIpaXKEHUH,
COJIEPKAIUX CTEIEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpnHouneH, MHoOrowieH. JleHcTBUS C OJHOWIEHAMM W MHOTOWIEHAaMHU (CJIOXKEHHUE,
BBIYUTAHUE, YMHOXeHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaTOB, KBaApaT
CYMMBI U pa3HOCTH.Pa3noxeHre MHOrowieHa Ha MHOKMTEIIN: BBIHECEHHE O0IIEr0 MHOXKUTES 32
CKOOKHM, TpyNIHUPOBKA, IpHUMeHEHHe (opMyn cokpaméHHOro yMHOXeHHus. KBaaparHbiit
TPEXUWIEH, Pa3JIOKEHNE KBAIPATHOTO TPEXUICHA HA MHOKHUTEIH.

JIpoOHO-panHOHAJILHBIC BHIPAKCHHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpasoBaHue ApOOHO-IMHENWHBIX BBIPAKEHUM:
CJIOKEHME, YMHO)KEHHE, AeleHne. Anredpanueckas 1poob./lomycTumble 3HAYEHUsI TEPEMEHHBIX
B JpOOHO-palMOHANBHBIX BhIpakeHUAx. CokparleHue aiaredpandeckux apoodeil. ITpusenenue
anreOpanyeckux JIpobel k oOmeMy 3HameHatento. [leiicTBus ¢ anreOpandecKUMH JIpOOSIMU:
CJI0KEHUE, BBIUNTAHNE, YMHOKEHUE, ICJICHUE, BO3BEJICHNUE B CTEIICHb.

ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIMX 3HAK MOAYJISL.

KBanparubie kopun

Apudmernueckuil KBaJIpaTHbI KopeHb. lIpeoOpazoBaHMe BbIpaXEHHUH, COepKALIUX
KBa/IpaTHbIE KOPDHHU: YMHOXEHHUE, JEJICHHE, BBIHECEHHE MHOXHUTENS U3-TI0J 3HAKa KOpHI,
BHECEHHUE MHOMKUTEIIS MOJ] 3HAK KOPHSI.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX paBEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHus

[lonsaTne ypaBHeHMss W KOpHA ypaBHeHMs. [lpeacTtaBieHMe O PpPaBHOCHIBHOCTH
ypaBHeHMiH. O0nacTh onpeaenaeHus ypaBHeHUs (00671acTh JOMYCTUMbIX 3HAYCHUH IEPEMEHHOH ).

JInHeliHOe ypaBHEHHE U €r0 KOPHH

Pemenne nuHeliHbIX ypaBHeHui. JIuHelHOe ypaBHeHHMe c mapameTpoM. KommdecTtBo
KOPHEHN JJMHEWHOTO ypaBHEHUS. PellleHne TMHEHHbIX YPAaBHEHUH C TapaMETPOM.

KBanparHoe ypaBHeHue U ero KOpHHU



KBanparnpie ypaBHeHus. Hemnonnble kBajgpaTHele ypaBHEHUS. JIMCKpUMHMHAHT
KBaJparHoro ypaBHeHusi. @opMyia kopHel KBajapaTtHOro ypaBHeHus. Teopema Buera. Teopema,
oOparHas Teopeme Buera. Pemienue KBaapaTHBIX ypaBHEHHUN:MCIIOJIB30BaHUE (OPMYIBI IS
HAXOXKJCHUsI KOpHEH, rpaduueckuii MeToj pelIeHHUs, pPa3IoKEHHE Ha MHOXHUTENH, IMOI00p
KOpPHEW C HCIIONb30BaHUMEM TeopeMbl Buera. KoinuecTBo KOpHEH KBaJgpaTHOIO YpaBHEHUS B
3aBUCUMOCTH OT €ro JUCKPUMHHAHTA. BuKBajpaTHble ypaBHEHMs. YPABHEHUS, CBOJHUMBIE K
JIMHEHHBIM U KBaJpaTHbIM. KBasipaTHbIe ypaBHEHUs € [TapaMETPOM.

ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenue npocreiimmx ApoOHO-IMHEHHBIX ypaBHEHH. Perenue 1poOHO-palimoHatbHbIX
YpaBHEHUH.

MerTopl perieHusl ypaBHEHHI: METObl PAaBHOCUIIBHBIX MPE0Opa30BaHMiA, METO/ 3aMEHBI
nepeMeHHo#, rpadudyeckuii Meron. lcmonmb3oBaHWe CBOWCTB (DYHKIHMI TpU  pelIeHUU
YpaBHEHUM.

I[Mpocreiine UppanroOHalbHEIE YPABHEHHS BUIA \/ f(x)=a, \/ f(x)= \/ g(x) -

VpaBuenus Buja X" = a . YpaBHEHHUs B LIENbIX YHCIIAX.

Cucrembl ypaBHeHUH

VYpaBHEHHE C JByMs IEpEeMEHHBIMU. JIMHEWHOE ypaBHEHHME C ABYMs II€PEMEHHBIMM.
[Tpsmas kak rpaduueckass MHTEpIPETaLUs JIMHEHHOTO ypaBHEHHUS C JIByMs IIEPEMEHHBIMU.

[TonsTHe cucTreMbl ypaBHEHMI. PelieHne cucreMbl ypaBHEHMI.

Mertopl pelieHust CUCTEM JIMHEHHBIX YpaBHEHUH ¢ JByMs IEpEMEHHBIMU: IpapuuecKuit
METOJ, METOJ CJIOKEHUSI, METOJ] TI0/ICTAHOBKH.

CucTeMbl TMHEHHBIX YpaBHEHUH ¢ TapaMeTpoM.

HepaBencrBa

YucnoBele HepaBeHcTBA. CBOMCTBAa YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeaaMBOCTH
HEPABEHCTB IIPU 3a/1aHHBIX 3HAYEHUAX [IEPEMEHHBIX.

HepaBeHnctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O0IacTh onpeeneHus
HepaBeHCTBa (00J1aCTh TOMYCTUMBIX 3HAYEHUN IEPEMEHHOM).

Pemenue MMHENHBIX HEPABEHCTB.

KBanparHoe HepaBeHCTBO U €ro pemieHus. PerieHue KBaJpaTHBIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB W Tpaduka KBaJApPaTUYHOM (YHKIMM, METO HWHTEPBAJIOB. 3aluch
pelIeHNs KBaIpaTHOTO HEPaBEHCTBA.

Pemienue nenbix U 1poOHO-palMOHAIBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMpl HEpPaBEHCTB C OIHOHM INEpEeMEHHOW. PelleHne cucTeM HEpaBeHCTB C OIHOM
NEPEMEHHOM: JHMHEWHBIX, KBaJApaTHbIX. l300pa’keHHEe peleHUus] CUCTEMbl HEPaBEHCTB Ha
YHUCIIOBOM MPSAMOM. 3alKCh PELIeHUs] CUCTEMbI HEPABEHCTB.

DOyHKIUH

Housitne pyHkuun

JlekapToBbl ~ KOOpAMHATBl Ha IIockocTH. DopMupoBaHHME TpEACTaBICHUN O
METANpeAMETHOM TOHATUU «KOOpAMHATB». CrnocoObl 3agaHus (QYHKUMNA: aHATUTUYECKUH,
rpapudeckuid, Tabnmuunbiil. ['paduk ynkumu. Ipumepsr QyHKIMiA, ToTydaeMbIX B Ipolecce
MCCJIEZIOBAHUS PA3JIMYHbBIX PEAlbHBIX MPOLIECCOB U pelIeHns 3a/1a4. 3HaYeHHe PYHKIHU B TOUKE.
CpoiictBa (yHKUMH: 0ONACTh OIpeeNeHHs, MHOXECTBO 3HAYCHWU, HYIH, NPOMEKYTKU
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEKYTKH BO3pacTaHMs U yObIBaHMsI, HauOoJIbIIee
U HauMeHblIlee 3HaueHus. MccnenoBanue GyHKIUU 1O €€ rpaduky.

[IpencraBienue 06 acHMOTOTaX.

HenpepsiBHocTh QyHKIMHN. KycouHO 3a1aHHBIE QYHKITHH.

JInneiiHas QpyHKUMS

CpoiictBa u rpaduk JUHEHHOW (QyHKIMHU. VYrIoBoH k03D UIIMEHT MpsSMOW.
Pacnionoxenune rpaduka TUHEHHON QYHKIIMH B 3aBUCUMOCTH OT €€ yrioBoro koddduimenrta u
cBoOoaHoro WwieHa. Haxoxxaenue ko3¢ UIMeHTOB TMHEWHONW (PyHKIIMU MO 3aJaHHBIM YCIOBUSIM:



IIPOXOKIACHHUE MPSIMON Yepe3 JIB€ TOUKU C 3aJaHHBIMU KOOpAMHATaMU, IPOXOXKAECHUE IPSIMOMN
4yepes NaHHYI0 TOYKY U MapauieIbHOM TaHHOUW MPSIMOM.

KBagparuunas pyHkuus

CroiictBa u rpaduk KkBamparuuHod ¢GyHkumm (mapadona). Iloctpoenue rpaduka
KBaJpaTUyHON (YyHKUIMHU MO ToukaM. HaxoxeHue Hysel KBaJpaTHUHOW (PYHKIIMH, MHOXKECTBA
3HAYEHUH, IIPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHMOHAIBLHOCTD

k
CaoiicTBa QpyHKIUHU Y = K y = —. I'unepOona.
X x

I'padpuku pynxumii. [IpeodpazoBanue rpaduka dynkumun y= f(X) mia mocrpoenus
rpacduxoB ¢pynximii Buna y =af (kx+b)+c.

I'padpukn Gpysxmmii y=a+ﬁ, y=+/x,y=3x, y=[x.

IHocienoBaTeJbHOCTH M POTPeCCUN

UucnoBass  mocienoBareslbHOCTb.  IIpuMmepsl  4YHMCIOBBIX — MOCIENOBATEIBHOCTEN.
beckoneunble mocnenoBarenbHOCTH. ApudMernyeckas mporpeccus © €€ CBOICTBa.
['eomerpuueckass mporpeccus. Popmyna oO0Imero wieHa W CyMMBI N TEPBBIX WICHOB
apuMeTHUYECKOi U TeOMeTpUIecKoi mporpeccuit. Cxonsiascs reoMeTpruieckast mporpeccusi.

Pemenue TeKCTOBBIX 33124

3ajgaun Ha Bce apudMeTHIecKUe NeiCTBUS

Pemenne TekcTOBBIX 3a7a4y apupmeTHueckuM criocodom. Mcnonb3oBaHue TabauL, CXeM,
YepTexen, Ipyrux CpelICTB MPEACTaBICHUS JAaHHBIX IPU PELICHUU 33]1a4H.

3agauu HA IBMKEHHME, PA0OTY M MOKYNKH

AHann3 BO3MOXHBIX CUTyalldii B3aMMHOTO PACHOJIOXKEHHSI OOBEKTOB MPU MX JBUKECHUU,
COOTHOLIEHUS] 00bEMOB BBINOJIHSIEMBIX pabOT IPU COBMECTHOU padoTe.

3agauu HA YACTH, 10U, IPOUEHTHI

Pemenue 3aau Ha HaxOXKJEHUE YaCTH YKCIIa M YUCIA MO ero yactu. Pemenue 3anad Ha
MPOLIEHTHI U A0JH. [[puMeHenre nponopuuii Npu peleHny 3a1a4.

Jlornueckue 3aga4u

Pemenne noruveckux 3anad. Pemenue 1oruueckux 3aad ¢ moMoIbo rpadoB, TaOIuII.

OcHOBHBIE MeTOIbI pellieHus] TEKCTOBBIX 3aa4: apuPpMEeTHUECKU, alredpanyecKuii,
nepebop BapuaHTOB. llepBUYHBIE TPEACTaBICHHUS O JAPYTUX METOAaX pelIeHUus 3ajad
(reomeTpuueckue U rpaduyecKue METO/bI).

CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe wu rpaduueckoe TMpenCcTaBICHHE HaHHBIX, CTOJOYaThie U KPYrOBBIE
IuarpaMmbl, rpadukd, TPUMEHEHUE TUarpaMM W TpaQuKOB ISl OMHCAHUS 3aBUCHMOCTEH
pEabHBIX ~BENWYHMH, W3BICUCHHEe WHPoOpMauu w3 TaOIWI, [auarpaMM U TrpaduKoB.
OnucarenbHble CTaTHCTUYECKHUE IMOKAa3aTeNld YMCIOBBIX HAOOpOB: cpenHee apu(pMeTHYecKoe,
Me/lMaHa, HauOoJblllee W HAaUMEHbIIee 3Ha4YeHHs. Mepbl paccemBaHMs: pa3Max, JAUCIEPCUS U
CTaH/JapTHOE OTKJIIOHEHHE.

CnydaiiHass W3MEHYMBOCTh. V3MeHUMBOCTH TpH H3MepeHusX. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B M3MEHUYUBHIX BEIIMUNHAX.

Cayuaiinble cOOBITHS

CrnyyaitHble ONBITHI (SKCIEPUMEHTHI), JJIEMEHTApHbIE CIIy4ailHble COOBITHUS (MCXOIBI).
BepostHocT  sneMeHTapHbIX  coObITH. CoOOBITHS B COy4alWHBIX OKCIEPHUMEHTaX U
OJIaronpuUSATCTBYIONINE dJIEMEHTapHBIC COOBITHUSI. BeposTHOCTH CitydailHbIX COOBITHI. OTBITHI €
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH COOBITHSIMHU. Kitaccnyeckue BepOSTHOCTHBIE OIBITHI C
UCIIONIb30BaHMEM MOHET, KyOukoB. IlpencraBmenue coObITHI € TOMOUIBIO JUarpamm
Oiinepa.llpoTuBomnonokueie CcoObITHS, OObEAMHEHHE H TepecedeHue coObiTuil. [IpaBumio
cinoxeHuss BepositHocTed. Cnydaifaelii  BeIOOp.IIpencTaBieHne dKCIiepUMEHTa B BHIIE



nepeBa.HezaBucumble  COOBITHS. YMHOXKEHHE  BEPOSTHOCTEH  HE3aBUCHMBIX  COOBITHIA.
[TocnenoBarenbHble He3aBUCHUMbIE HcTbITaHUS. [IpencraBieHre 0 HE3aBUCHUMBIX COOBITHSX B
JKU3HHU.

DJIeMeHThl KOMOMHATOPUKH

[IpaBuiao yMHOXEHHs, TEpecTaHOBKH, QakTopuan uucna. CoueTaHus € YHUCIO
couetanuii. Popmyna yucna coderanuid. TpeyroapHuk Ilackans. OnbITel ¢ OOJBIIUM YHCIOM
PaBHOBO3MOXKHBIX JJIEMEHTApHBIX COOBITHIA. BbIUMCICHHE BEPOATHOCTEH B OMNBITaX C
npUMeHeHneM KoMOuHaTtopHbiX ¢Gopmyn. Hcneitanus bepuymnu. VYemex u Heygaua.
BepositHOCTH cOOBITHI B cepuy ucnbiTaHui bepHymun.

Cuayyaiinble BeJIMYUHbI

3HAKOMCTBO CO CJIy4YaWHBIMU BEJIMYMHAMH HA NPUMEPAX KOHEUHBIX JIUCKPETHBIX
ciay4yalHbIX BenuuuH. Pacnpenenenue BeposTHocTeil. Maremarnueckoe oxkuaaHue. CBOMCTBa
maremarudeckoro oxunanus. [lonarue o 3akoHe OGompmux uncen. M3mepeHune BEpOSTHOCTEH.
[IpumeHneHue 3akoHa OONBIIMX YHCEN B COIMOJOTHH, CTPAaxOBaHUHU, B 3PaBOOXPAHEHUH,
oOecrieueHnr O€30MaCHOCTH HACEICHHS B UPE3BbIYAMHBIX CUTYALUsX.

Hcropus MmaTteMaTuKH

Bosnuknoeenue mamemamuku kax nayku, smanvl eé pazeumus. OcHOGHble paz0envl
Mamemamuxu. Buioaowuecs mamemamuku u ux 6x1ao @ pazgumue HayKu.

beckoneunocms mnoocecmea npocmoix uucen. Yucna u onunvt ompeskos. Payuonanvhvie
yucna. [lompebnocmo 6 uppayuonanvusix wuciax. Llxona [lugazopa

3apooicoenue ancebpvr 6 nedpax apugpmemuru. An-Xopesmu. PooicOenue 0OyKeenHOU
cumeonuku. I1.@epma, @. Buem, P. [lexapm. Hcmopus onpoca o Haxodicoenuu ¢opmyn KopHeti
aneebpauyeckux ypasuenutl cmenenell, oonvuux yvemoipéx. H. Tapmanws, [oc. Kapoano, H.X.
Abenw, D.1anya.

llosenenue memooa KoopoOuHam, NO3601AI0UE20 NEPEBOOUMb ceoMempuyecKue 00beKnbl
Ha A3vIK aneeopwl. llossenenue epaguros ¢ynxyui. P. [lexapm, I1. @epma. Ilpumepol paziuynvix
cucmem KoOpoOuHam.

Ponv  poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Junep. H.H.Jlobauesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H.Konmoeopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp |, wkxona mamemamuyeckux u HagUeayxkux
Hayk, pazsumue poccutickoeo pnoma, A.H.Kpuvinos. Kocmuueckas npoepamma u M.B.Kenowiw.

TemaTnuyeckoe MJIAHUPOBAHME

aaredpa 7 kiacc

Tema Kosmm | Koi-Bo | DiIeKTpOHHBIC HHTEPHET - Pecypcehl
4eCTB
0 KOHTPOJI
BbHBIX
qacoB
paodort
HOBTOpeHI/Ie HHHeﬁHoe 15 1 Ennnas koiutekuusi iugpoBbIX 00pa3oBaTeIbHbIX
’ pecypcoB
ypaBHEHHUE C OTHOU MEPEMEHHOM. Anpec caiira: http://school-collection.edu.ru
50 4 Ennnas koiutekuusi iugpoBbIX 00pa3oBaTeIbHbIX
pecypcoB
HCJ'II)IG BBIPAKCHUS Anpec caiira: http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Eaunas xouiekuus HuppoBuIiX 00pa3oBaTeibHbIX
12 1 bp P
® pecypcos
YHKIIUH Anpec caiita: http://school-collection.edu.ru
=2 @enrepabHblii HeHTP HHGOPMALHOHHO-00pa30BaTeILHBIX
Cucrtembl TMHEHHBIX 18 1 porteeos (DIHOP)
o Anpec caiira: http:/fcior.edu.ru
YPaBHEHUU C ABYMS
MNEPCMCHHBIMHA
IMoBTOpeHue 1
Bcero 102 8
TemaTnyeckoe MJIaHUPOBAHUE
ajareopa 8 kiacc
Tema KoanuectB | KoJua-Bo 3J'IeKTp0HHI)Ie HHTEPHET - PECYPCHI
0
KOHTPO
qacoB JbHBIX
padort
HOBTO cHUE 4 1 Anpec Enunasi koJuteKkuus nu@poBbIX 00pa3oBaTeIbHbBIX
p pecypcos
Anpec caiira: http://school-collection.edu.ru
42 3 denepajibHbIi LEHTP HHPOPMALMOHHO-00Pa30BaTEILHBIX
pecypcoB (PLITUOP)
PannonainbHeie BBIpAKCHUA Anpec caiira: http:/fcior.edu.ru
26 1 Enunas kosuiekuusi iu)poBbIX 06pa3oBaTeIbHbIX
KBa,[[paTHLIe KOPHHU. pecypcos
I[eﬁCTBHTeHLHLIe HcIa Anpec caiita: http://school-collection.edu.ru
25 2 Enunas kosuiekuusi iupoBbIX 06pa3oBaTeIbHbIX
pecypcos
KBanparnble ypaBHEHHMS. Anpec caiira: http://school-collection.edu.ru
5
IToBTOpeHue 1
Bcero 102 8
TemaTnueckoe INIAHUPOBAHUC
aareopa 9 kiaacc
Tema Kosmmuect | Koui-Bo | DiieKTPOHHBIE MHTEPHET - pecypchl



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BO KOHTPOJI
BbHBIX
yacoB
paodor
HepaseHcTRa 20 1 Ennnas kosutekuusi 1upoBbIX 00pa3oBaTeIbHbIX
p pecypcos
Anpec caiita: http://school-collection.edu.ru
38 2 Enunas kosutekuusi 1upoBbIX 00pa3oBaTeTbHbIX
KBanpaT MYHas1 (bYHKI_II/ISI pecypeos
Anpec caiita: http://school-collection.edu.ru
o 20 1 Enunas konnekuusi uugpoBbix 00pa3oBaTeIbHbIX
OIEeMEHTHBI IMPUKJIAJHON pecypcos
MATEMATUKH Anpec caiita: http://school-collection.edu.ru
17 1 DenepaibHbII LEHTP HH(POPMALOHHO-00pa30BaTeIbLHbBIX
YucioBbsle pecypcos (PIIOP)
T10CIIEI0BATEIBHOCTH Anpec caiita: http:/fcior.edu.ru
[ToBTOpeHue 7 1
Bcero 102§ 4



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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