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MOSICHUTEJLHASA 3ATINCKA

Pa6ouas mporpamma (paKyIbTaTHBa [0 MATCMATHKS Ha 2023/24 yueOHbI# ro AJs
obygaromuxcs 9-ro Kiacca MOV T'mvuaszum Ne3 pazpaborana B COOTBETCTBHH C TpeGOBaHUAMMU:

o ®deneparbHOrO 3aKOHA OT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHHH B Poccmiickoit
Oenepanmmn;

o mpHKa3a MHHIIPOCBEIICHHUS OT 22.03.2021 Ne 115 «O6 yrBepxnennu Ilopsxa
OpraHM3all|d ¥ OCYIIECTBICHUA oGpasoBarenbHOM AeATENPHOCTH II0 OCHOBHBIM
061eo6pa3oBaTebHBIM IpOrpaMMaM — 06pa3oBaTeIbHBIM IIPOrpaMMaM HadalbHOro
061Iero, OCHOBHOTO 00INEro ¥ CPETHETO obmero o6pasoBaHuD» (PacIpOCTPaHACTCA Ha
IIPaBOOTHOIICHHS C 1 cerTs6ps 2021 rona);

« mnpukasa MunoGpaayxu ot 17 12,2010 Ne 1897 «O6 yreepxaeruu @I'OC ocHOBHOIO
061mero oopa3oBaHUAN;

o CI12.4.3648-20 «CaHUTapHO-3MHIEMHOIOIIYCCKHC TpeGOBaHMs K OpraHA3aliiM
BOCIIMTaHMS ¥ 00ydeHHs, OT/bIXa ¥ 037I0POBICHHA neteil § MOJIOZICXKH), YTBEPKICHHBIX
[IOCTAHOBJIEHHEM IIABHOTO CAHWTAPHOTO Bpaia OT 28.09.2020 Ne 28;

e CanlTuH 1.2.3685-21 «'urueHUYeCKUe HOPMATHBEL U TpeGoBaHuUs K 00ECIICUCHHIO
Ge30macHOCTH | (win) Ge3BpeIHOCTH JULL YCIOBEKA (axTOpOB CpeIbl OOUTAHUY,
YTBEPIKICHHBIX [IOCTAHOB/ICHIECM ITIABHOTO canuTapHOro Bpada ot 28.01.2021 Ne 2;

e KOHIENIMH Pa3sBHUTHI MATEMATHICCKOT0 oGpasoBanus, yTBEPXKACHHOH PaCIOPKEHAEM
IpaBUTENLCTBA OT 24.12.2013 Ne 2506-p;

e y4eOGHOro IIaHa OCHOBHOTO oGmero o6pasopanus Ha 2023-2024 y4.rox;

o paboueil MPOrpaMMBbI BOCIIUTAHHL MOY I'mmuasuu Ne3 Ha 2023-2024 y4.rox;

MecTo Kypea o MATEMaTHKE B y4eOHOM IJIaHEe

B cOOTBETCTBHH € YI€OHBEIM ITAHOM OCHOBHOT'O o6mero o6pasosanns MOY I'nmaasau Ne3 na
u3ydenne Kypea «/136paHHEIE BOTIPOCE! MaTeMaTHKHY B 9-M Kiacce oTBOJHMTCS 1 9ac B
Henemo/34 daca B rof (34 yueOHEIE HEJIENN).

ILIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI
Peaym3anys IPorpaMMs! GaxyIbTaTHBa 10 MaTCMATHKe B 9-x Kjaccax HalleJIeHa Ha IOCTHIKCHHUE
0GYJaIOMMMHUCS TPEX TPYIIT PE3yIBTaTOB: IpE/IMETHBIX, METANPE/METHBIX, JIAIHOCTHBIX.

JInmaHoCTHBIE PE3yJIbTATHI:

e BOCIIHTAHHE POCCHHCKOH IPaKIAHCKOM HICHTAIHOCTH: IATPHOTHIMA, yBaXXCHHS K
OTedecTBY, MPOILIOE U HACTOAIINCE MHOTOHAI[AOHAJILHOTO Hapo/a Poccun; 0co3HaHKE
CcBOEH STHUYECKON PUHA/ICKHOCTH, 3HAHNE HCTOPHH, A3bIKA, KyJIBTYPBI CBOETO HApOAa,
CBOETro Kpasi, OCHOB KyJIbTYPHOTO HACTIE/(Hs HAPOJOB Poccuu ¥ 4eI0BE4ECTBa; YCBOCHHC
TYMaHHUCTHIECKHX, IEMOKPATAICCKHX 1 TpaJUIMOHHBIX LEHHOCTEH
MHOTOHAIMOHAIBHOTO POCCHHCKOTO 00IIEeCTBa; BOCIHTAHNE JyBCTBa OTBETCTBEHHOCTH H
nonra nepen Poxunoi;

¢ (hOpMHPOBaHHE OTBETCTBEHHOTO OTHOIICHHA K YYESHHIO, TOTOBHOCTH H CII0COOHOCTH
00yJaromuxcs K CaMOpasBUTHIO K caMo0Opa30BaHHIO HA OCHOBE MOTHBAIMH K
06y4YeHHIO ¥ IO3HAHUIO, OCO3HAHHOMY BEIOOPY B IIOCTPOCHHUIO JanpHeHmei
MHMBAAYATBHOM TPacKTOpUY 00pa3oBaHud Ha 6a3e OpHEeHTHPOBKH B MHPEC npodeccuii 1
npo¢ecCHOHATBHBIX TIPEANOYTEHHUH, C yIETOM YCTOMYMBBIX MO3HABATEIIBHEIX HHTEPECOB,
a TAKKE HA OCHOBE (POPMHUPOBAHHS yBAKUTEIHHOTO OTHOIICHHA K TPYAY, Pa3BUTHA
OIIBITA YUACTHS B CONMAIBHO 3HATHMOM TPYAC;
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hopMUpOBaHHE IENOCTHOIO MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH H 0BIIeCTBEHHON MPAKTHKH, YYHTHIBAIOMIErO COLUANBHOE,
KyJIBTYPHOE, S3BIKOBOE, IyXOBHOC MHOrooOpasie COBPEMEHHOIO MHPA;

OPMHpPOBAHHE OCO3HAHHOTO, YBAKUTETHHOTO 1 I06pOKeNaTeNbHOTO OTHOEHUS K
JPYrOMY HYeJOBEKY, Er0 MHEHUIO, MUPOBO33PCHHUIO, KYJIBTYpE, A3BIKY, BEpE,
IpaXK/JAHCKON MO3HIINH, K HCTOPHH, KyIbType, PETUIHH, TPaIULIHSIM, A3BIKaM,
IlEHHOCTSM HapoaoB Poccuy 1 HapoJ(0B MUpA; TOTOBHOCTH U CrIocoGHOCTH BECTH AHAJIOT
CIPyTHAMH JIEOABMH M JIOCTHIaTh B HEM B3aMMOTIOHUMAHHA,

OCBOEHHE COIMANBHBIX HOPM, TIPABIII IOBE/IEHUS, POJIEH 1 dopM conUaNTLHON KHU3HH B
rpyNax u cooOIEeCTBaX, BKIIFOUas B3pOCIBIC U coruatbHbIE COOOIECTBA; YIaCTHE B
[IKOJIHHOM CaMOYIIPABJIeHUH 1 OOIIECTBEHHOM JKU3HHA B IPE/IENax BO3PACTHBIX
KOMIICTEHIIAH C YIETOM PErHOHATBHBIX, STHOKYJIbTYPHBIX, COHAILHBIX H
3KOHOMUYECKAX 0COOCHHOCTEH;

pasBHTHE MOPAIBHOTO CO3HAHMS U KOMIICTCHTHOCTH B peLICHHH MOPATBHBIX IPOOIEM Ha
OCHOBE JITYHOCTHOTO BEIOOpA, JOPMUPOBaHHE HPABCTBEHHEIX 1yBCTB H HPaBCTBEHHOI'O
IIOBEIEHHSI, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHMA K COOCTBEHHBIM IIOCTYITKaM;
hopMHUpOBAHIE KOMMYHHKATHBHOH KOMIICTCHTHOCTH B OOIIEHNH ¥ COTPYAHHYECTBE CO
CBEPCTHHKAMH, JIETHMH CTapIIero ¥ MIajliero BO3pacta, B3POCIIBIMH B IIPOLECCe
06pa3oBaTenbHOH, OOIIECTBEHHO I10JTE3HOM, yueOHO-UCCIIeJOBATENIBCKOH, TBOPYECKOH U
JpYTHX BHJIOB JEATCIBHOCTH;

dbopMupOBaHHE IIEHHOCTH 30POBOTO 1 Ge30macHoro oopasa XU3HH; YyCBOCHUE IPABUI
VHTMBH/yaIBHOTO H KOJUISKTHBHOTO 0€30MacHOro MOBC/ICHI B Ype3BBIYAfHBIX
CHTYaIHsIX, YTPOXKAIOIIUX JKI3HU 1 370POBBIO JIrofieii, paBrJl TIOBEJICHHUsI Ha TPAHCIIOPTS
¥ Ha I0porax;

(hOpMHPOBAHHE OCHOB JKOJOrHICCKOH KyIBTYPPL, COOTBETCTBYIOLIEH COBPEMCHHOMY
YPOBHIO SKOJIOTMYECKOrO MBIIIIICHHS, Pa3BUTHE OIbITA 5KOJIOTHYECKH OPUEHTHPOBAHHOM
pedIeKCUBHO-OLEHOYHOM 1 IIPAKTHYECKOH AESTENLHOCTH B KH3HEHHBIX CHTYAMAX;
OCO3HAHHE 3HAUEHNS CeMBH B XKU3HH 4ENOBEKa U OOLIECTBA, PHHATHE IIEHHOCTH
ceMelHOM KU3HH, YBAKATEIBHOE U 3a00TIIHBOE OTHOLICHHE K WICHAM CBOEl CEMbH;
pasBHTHE dCTETHIECKOTO CO3HAHUS HEPe3 OCBOCHHUE Xy/I0)KECTBEHHOT 0 HaCIe/IHs
HapooB Poccuu i MUpa, TBOPYECKOH AESTEBHOCTH ACTETHYECKOTO XapaKTepa

MeTanpeaMeTHbIE Pe3yJIbTaThI: .

yMEHME CaMOCTOSATENLHO ONPEETIATE LENH CBOCTO o0yueHus], CTABUTD U
dbopmympoBath 1ist ceOst HOBBIE 3a/{atH B ydeGe U [03HABaTeIbHON JCATENILHOCTH,
Pa3BHBATH MOTHBBI Ml HHTEPECEI CBOCH [I03HABATEIbHON JAEATEIBHOCTH;

YMEHHE CaMOCTOSATENBHO IIAHNPOBATS IyTH HOCTHKCHI Lelei, B TOM YHCIIe
ANbTEPHATUBHBIC, OCO3HAHHO BHIOUPATH nanbosee 3bHEeKTUBHBIE CIOCOOb! PEIICHAS
y4eGHBIX U TI03HABATEIHBIX 33/, :

YMEHHE COOTHOCHTb CBOH JICHCTBHA € IIAHAPYCMBIMA pe3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH ACATENBHOCTH B HPOLECCE JOCTHKCHHA pe3yJIbTarTa, OIpeeiTh
CII0COGHI IEHCTBHM B paMKaX IPE/II0KEHHBIX YCTOBUH 1 TpeGoBaHmii, KOPPEKTHPOBATH
CBOM JEHCTBUS B COOTBETCTBHH C H3MEHSIOLIENCS CUTyalue;

yMeH¥Me OLICHUBATH TPABIIBHOCTD BBITOTHECHUS yueGHO# 3a/1auH, COOCTBEHHBIE
BO3MOHOCTH €€ PEIICHUS;

BIIaJIEHIE OCHOBAMU CaMOKOHTPOJIs, CAMOOIICHKH, IPHHATAA pelIeH i ¥ OCYIIeCTBICHHS
OCO3HAHHOTO BEIOOPA B Y4eOHOI U M03HABATEIIBHON ICATENHHOCTH,

yMEHHE OIPEJIENATh OHATHS, CO3/[aBaTh 00001IeHH s, yCTAHABIMBATH aHATIOTHH,
KIaccupUIMPOBATh, CAMOCTOSATEILHO BBIOMpATh OCHOBAHHsI X KPUTEPUH JULT
KiaccH(HKAIlAy, yCTaHABIMBATH IPUIHHHO-CIEACTBCHHBIC CBASH, CTPOHUTD JIOTUYECKOE



paccy/ICHAE, YMO3AKIOICHUC (MHAYKTABHOE, ASAYKTHBHOE H IO aHaJIOTHH) M JeNaTh
BBIBOJIBL,

e YMEHHE CO3]aBaTh, MPUMCHATE A npeoGpasoBEIBATH 3HAKH M CHMBOIIEL, MOJICIH H CXEMBI
JUIs pelnennsi yJeOHbIX A [I03HABATE/BHBIX 3a/1at,

e CMBICIIOBOE YTCHHE;

e yMEHHE OpPraHH30BEIBaTh y4e6HOE COTPYAHAYECTBO ¥ COBMECTHYIO JIeATEeBHOCTD C
yuuTeNeM U CBEPCTHHKAMY, paboTaTh HEAMBAAYAIBHO H B IPYIIIC: HaxOIUTh obimee
pelIeHHAE ¥ pa3pemarb KOH(IMKTEI HA OCHOBE COTIacOBaHMA Mo3Unuil M ydera
mHTepecoB; GopMyTHpOBATh, aPryMEHTHPOBATH H OTCTAUBaTh CBOE MHECHHE,

o yMEHHE OCO3HAHHO HCIIONE30BATE PEICBBIC CpeZCTBa B COOTBETCTBHH C sajaqeit
KOMMYHHKAIIUH JUIsl BEIPXKCHHS CBOUX TyBCTB, MEIC/Iel B IOTpeOHOCTEH; IIaHHPOBAHIS
¥ PETyJISIUY CBOCH AEATENbHOCTH; BIA/ICHAC yCTHOM ¥ ITIHCEMEHHOH pevbio,
MOHOJIOTHYECKO# KOHTEKCTHOR PEUbIO;

o (opMHEpOBAHHE H Pa3BUTHE KOMIICTCHTHOCTH B 006J1aCTH HCTIOJIE30BAHMS
HH(pOPMAIMOHHO-KOMMYHHKAIOHHBIX TeXHOJIOTH (Haee — UK T-KOMIICTEHIIUH);
pa3sBATHE MOTHBAIMH K OBJIA/ICHHIO Ky/IbTYpPO# aKTHBHOTO IOJIE30BAHIS CIIOBAPIMH %4
JpyTMMH NOHUCKOBBIMH CHCTEMAaMH;

o (OpMEpOBAHHE H PA3BUTHE IKOTOrHICCKOr0 MEIIUICHHS, YMECHHE IPHMEHATD €ro B
[103HABATEHHON, KOMMYHHKATHBHOH, COIMAILHON MPAaKTUKE H npodecCHORANLHOK
OpHEHTAIIHH.

ITpenMeTHBbIE Pe3yIbTAThI:

¢ ¢dopmupoBaHHE TIpeJICTABIICHH} O MATEMaTHKe Kak 0 METOI® TO3HAHMS
JEHCTBATEIBHOCTH, TIO3BOJIIONEM OIACHIBATE X A3y4aTh pealbHbIC MPOLECCH X
SIBJICHHS,

o pa3BHUTHE yMCHHH paboTaTh C yueOHBIM MaTEMaTHIECKAM TEKCTOM (aHAA3HPOBATH,
M3BJIEKaTh HEOBXOMMYIO HE(QOPMALKIO), TOTHO U rPaMOTHO BEIpaXaTh CBOM MBICIH C
IIPAMCHEHHAECM MATEeMaTHUECKOH TEPMAHOIOTHH U CHMBOJIMKH, IPOBOJHTDH
KIacCH(DHKAIHH, JIOTHIECKHe 000CHOBAHMUS, J0Ka3aTeIbCTBa MATeMAaTHIECKIX
YTBEpXKIACHHH;

e pa3BUTHE NPE/ICTABJICHAH O THCIE ¥ THCIIOBBIX CHCTEMaX OT HaTYpaIbHBIX JI0
JeHCTBUTENBHBIX YACEI; OBJIANCHNE HABRIKAMH yCTHBIX, MACHMEHHEIX,
HMHCTPYMEHTAIBHBIX BBIUMCIICHUH;

e OBJIAJICHHE CHMBOJIBHEIM S3EIKOM asireGphI, PEEMAaMH BBITIOIHEHHS TOXKICCTBEHHBIX
npeobpa3oBaHuit BHIPKCHUM, PCIICHHUS ypaBHEHHH, CHCTEM ypaBHCHHH, HSPaBEHCTB U
CHCTEM HEPABEHCTB; YMEHHS MOJCIMPOBATE PCATLHEIC CHTyaIliH Ha A3BIKE areOpEL,
JICCIIENIOBATh IIOCTPOEHHBIE MOJIENH C HCTIOIB30BAHACM anmapara anreopsl,
MHTEPIPETHPOBATH NOJYICHHEIA PE3yIbTaT;

e OBIAJICHHE CHCTEMOH (yHKIHOHATLHEIX TOHATHH, pa3BUTHE YMEHHS HCIIOIE30BaTh
(yHEKIEOHATEHO-TPAdIICCKAE IPE/CTABICHIA VISl peIICHAS pasIHIHBIX
MaTeMaTHYECKHX 3a/(ad, IS OIMCAHNS U aHAA3a PeaIbHBIX 3aBHCHMOCTEH;

o  OBJIAJICHUE FEOMETPUISCKHEM S3HIKOM; PA3BUTHC YMCHHA HCIIOJIB30BaTh €T0 UL
OIMCAHMUS IPEAMETOB OKPYKAIOIIET0o MUpa; PasBATHC IIPOCTPAHCTBEHHBIX
TIpe/icTaB/eHHH, H300pasHTEIbHBIX yMeHUi, HABEIKOB F€OMETPAICCKHUX IIOCTPOCHHUIA;

e (opMHEPOBAHHE CHCTEMATHICCKHX spaHui 0 IWIOCKUX (HUrypax H HX CBOMCTBAX,
TIpe/ICTABICHH O IPOCTEHIIIX IPOCTPAHCTBEHHbIX Tenax; pa3sBUTHE yMEHHAN
MOZETMPOBAHHs PEANBHEIX CHTyalluH Ha S3BIKE reOMETPHUH, HCCCA0BaHMA MOCTPOCHHOM
MOJIEJH C HCIIOIb30BAHHEM I'€OMETPHICCKHX OHSTHi  TEOPEM, aIapara aireopsl,
peIenus FeOMETPHYSCKHX | MPaKTHICCKIX 3ajad;

e OBJAJEHHE MPOCTEHIIMMH CIOCO0aMH IIPE/ICTABICHHA 1 aHaM3a CTAaTUCTHIECKUX
IaHHEIX; popMHpOBaHKE IpeCTaBICHHAN O CTATHCTHICCKHX 3aKOHOMEPHOCTAX B



pealbHOM MHUPE B O Pa3IHYHBIX crnoco6ax uX H3yYeHus, O MPOCTEAIINX BEPOATHOCTHBIX
MOJIEJISIX; Pa3BUTHE YMEHHI H3BIIEKaTh HH(OPMAIHIO, IPE/CTABICHHYIO B tabnuuax, Ha
Juarpammax, rpa¢ukax, ONUCHBATh H AaHAIN3APOBATE MACCHBEI 9HCIIOBBIX JAHHBIX C
TOMOIIBIO HOAXOIAIMX CTATHCTAIECKHX XapaKTePHCTHK, HCIIONB30BATh NOHMMAHHC
BEPOSTHOCTHEIX CBOWCTB OKPY KArOIIHX SBJICHH} I IIPHHATAY PEIICHUI;

e pa3BHTHE yMEHH IPAMEHSTH H3yHCHHBIC OHATHS, pE3yIILTATEI, METO/IBI V1A PEIICHUSA
3a/1a4 IPAKTHYECKOTO XapaKTepa U 3a]a4 U3 CMEXHBIX JICIMILIAH C HCIOIb30BaHHEM
TIpH HEOGXOMMMOCTH CIIPAaBOYHBIX MaTepUaoB, KOMIIBIOTEPa, TOJB30BaTECSA ONECHKON H
IPHUKAIKOH IPH MPaKTHYECKAX pacieTax.

By CKHUK HAY9IHTCS:
");IeMEHTHI T€OPHH MHOXKECTB H MATEMATHYECKOH JIOTHKH

e OIEpHpPOBATH Ha 6230BOM yPOBHE MOHSTHAMH: MHOKECTBO, JICMCHT MHOMKECTEA,
HOMHOXKECTBO, IPHHAUIEKHOCTD;

e 3aaBaTh MHOXECTBA IIEPSUHCICHUEM HX JJIEMCHTOB;

e  HAXOIWTH IEPECEUCHHE, 00HETUHEHHE, TIOIMHOXKECTBO B IPOCTEHIINX CHTYAIMAX;

e OIEpHpOBaTH Ha 6a30BOM YPOBHE NOHATHIMH: ONPE/ICNICHHE, aKCHOMA, TEOpeMa,
JI0Ka3aTenbCTBO;

e IPHBOJUTH IPEMEPHI ¥ KOHTPIPAMEPEI JUI OATBEPAKACHHAA CBOAX BBICKa3bIBaHUH.

B noBceaHEBHOM KHA3HH U P U3YUCHUH JIPYTHX IPEIMETOB!
e  WCHOJBE30BaTh rpaEuecKoe MPEACTABICHAE MHOXECTB Al OMHCAHMS PEATBHBIX
TIPOIIECCOB M SIBIICHHIA, IPU PEIICHAN 33184 APYTAX y4e6GHBIX IPEMETOB.

Yucaa

e OepHPOBATH Ha 6a30BOM YpOBHE NOHATHSMH: HATYPAILHOE THCIIO, IEJI0€ HHCIIO,

" 0GBIKHOBEHHAS IPoOb, AecsaTAYHAA Jpo0b, CMEIIaHHAs 1po6sb, palEOHATIBEHOE YUCIIO,

apuMeTHIeCKHi KBaJIpaTHbIH KOPEHB;

e  HCIOJE30BATh CBOMCTBA UHCE U IIPAaBIIA ACHCTBUIA IPH BHITOIHEHHH BEIUACIICHUH;
FCIOJIB30BaTh NPH3HAKY AeTMMOCTH Ha 2, 5, 3, 9, 10 npy BHIOMHEHUH BEIYHUCICHAN X
PEIICHAN HECIIOKHEIX 38139,
BBHIIOJIHATH OKPYTIICHAE PAIlMOHATLHEIX YMCEIl B COOTBETCTBAH C IPABATIAMH,
OIlCHMBATH 3HAUECHHUE KBaJPATHOTO KOPHS U3 IOJIOKHUTENBHOrO LEIoro Thca;
pacro3HaBaTh PAalHOHANBHEIE ¥ HPPalOHAIBHEIC THCIIa,
CpaBHHMBATh YHCIIA.

B moBceIHEBHOH KHU3HM ¥ TIPH H3y4ECHUH JPYTHX MPEMETOB:

¢ OLEHMBAThH PE3yJILTATHI BEUUCICHUH IIPH PEIICHAN NPAaKTHICCKHX 38131,

e  BEHIIOJHATH CPABHEHHE TICEN B PEAIbHBIX CHTYAIHAX;

e COCTABJISTH YACIOBHIE BEIPAXKEHHS DY PEIICHAM MPaKTHICCKHUX 3a/1ad U 337131 U3
IpYTHX y49eOHBIX IIPEAMETOB.

ToxaecTBeHHbIC MPe00pa3oBaHHs
e  BEIIONHSTH HECIIOXKHEIE IPeoOpa3oBaHys /I BRMHCIICHNs 3HAUCHNH THCIIOBBIX

BBIpa)KCHHﬁ, coAepKaIuX CTEIICHH C HaTypaJIbHBIM IIOKa3aTeIICM, CTEIICHH C ICJIBIM
OTpHIATEJIbHBIM II0KA3aTEIICM;



BBITIOJIHATE HECIIOXKHEIE Tpeodpa3oBaHus IENIBIX BBIPaKEHHH: PACKPHIBATH CKOOKH,
IIPUBOAMTH IOJOOHBIC CIIAraeMbIe;

HCIIONB30BaTh (GOPMYJIBI COKPAIICHHOTO YMHOKCHIA (xBazpaTr CyMMBI, KBaJpaT
PasHOCTH, Pa3HOCTb KBAJ[PaTOB) JUlsl YHPOIICHNAS BBIUHC/ICHH 3HAYCHUH BRIPKCHAMN;
BEITIONHAT HECJIOKHBIE IIPe0OpasoBaHus JPOCHO-THHEHHBIX BBIPAXKEHUH U BHIPAXKCHUH
C KBaIpaTHEIMM KOPHSIMH.

B moBCeXHEBHOM KHU3HH X IIPH H3y4CHHH JPYTHX IPSMETOB:

[OHUMATH CMBICII 3allFCH YHCJIa B CTaHAApTHOM BHIE,
OIIepHpPOBATH HA 6a30B0M ypOBHE IIOHATHEM «cTanzapTHas 3arCh qUCIan.

Ypamlemm M HEPABCHCTBA

omepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMHU: PaBeHCTBO, YMCIIOBOC PaBEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHEHU, PCIICHAC ypaBHEHHs, YUCIIOBOC HEPABEHCTRO,
HEpaBeHCTBO, PEIICHHUE HEPABCHCTBA,

IIPOBEPSATH CIIPABEIMBOCTD THCIIOBBIX PABEHCTB H HEpaBEHCTB;

pemmaTh JIMHEHHEIE HEPABCHCTBA ¥ HECIIONHEIC HEpaBeHCTBa, CBOJAIMHAECA K JIMHCHHEIM,
pemaTh CHCTEMEI HECIIOXKHBIX JMHEHHBIX YpaBHCHHUH, HEPaBEHCTB;

IIPOBEPATH, ABJIACTCS JIM NAHHOES THCIIO peIIeHHEM ypaBHCHHS (HepaBeHCTBA);

pemarh KBaJpaTHbIC yPaBHEHHS 110 dopMyre KopHE# KBaJipaTHOTO yPaBHEHMA,

A306paKaTh PelIeHHs HEPaBeHCTB U AX CHCTEM Ha YHCJIOBOM MPSIMOH.

B moBCe/THEBHOM XA3HYU ¥ [IPA H3YICHAR JPYTHX IPEIMETOB.

COCTABIIATH M PENaTh JMHEHHEIE YPABHCHHS [IPY PEIICHAH 3873, BO3HHKAIOIIMX B
IpYTEX y4eOHBIX MpEeaAMETax.

OyHKIHH

HaXOJAUTh 3HAYCHUC (l)yHKIIPIIfI 10 3aJJaHHOMY 3HAYCHHIO apryMecHTa,
HAXOJIUTh 3HA4YCHHE apryMeHTa 110 33JaHHOMY 3HA4YCHHIO (l)yHKI.lKI'I B HECJIOXKHBIX *




HCIIONB30BaTh rpadMKu peaibHbIX IPOLECCOB U 3aBHCHMOCTEH IS ONIPECTICHUS HX
CBOMCTB (HAaUGOIBIIHNE 1 HAMMEHBIINE 3HAYCHIS, TPOMEXNKYTKH BO3pacTaHusd U
yOBIBAHHS, 06TACTH [ONOKHTENBHEIX 1 OTpHLATENHHBIX 3HAYEHHH 1 T. IL.);
HCIIONB30BATh CBOMCTRA IMHEHHON QyHKIMU H ¢ rpaduK [IpH PELICHUH 337134 U3
ApYTHX Y4eOHBIX IPEIMETOB.

CraTHCTHKA U TEOpHUs BepOﬂTHOCTeﬁ

JMIMETH TIPEJICTABJICHHE O CTATHCTHYECKUX XapakKTepUCTHKaX, BEPOSITHOCTH CIIy4aifHOTO
cOOBITHSA, KOMOMHATOPHBIX 3a7a9ax;

pemats mpocTeiinie KOMOHHATOPHBIC 33/1a1H METO/JOM IIPSMOTO M OpraHU30BaHHOIO
nepebopa;

IIPEICTaBIIATh NAaHHBIC B BU/IC TaGIIHIL, TMArpaMM, TPaQuKoB;

yuTaTh HHPOPMAIHIO, IPEACTABICHHYIO B BU/C TaGIAIBL, JAArPaMMB], rpauka;
OIPE/IENATh OCHOBHBIC CTATUCTHYCCKHUC XapaKTePUCTHKHA YMCIOBBIX HaOO0pOB;
OIIEHHUBATh BEPOSTHOCTH COOBITHS B npocTedmux ciydasx;

MMeTh IIPeICTaBIeHHe O POJIM 3aKOHa GOJIBIINX YUACEI B MACCOBBIX SBICHHAX.

B [10BCEIHEBHOM JKU3HY U [IPH U3YICHHH JIPYTHX [PCAMETOB:

OIIeHUBATH KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOZOM nepebopa;

MMETb NIPEJICTABICHHE O POJIH IIPAKTHHYECKH JOCTOBEPHBIX H MAJIOBEPOSTHBIX COOBITHH;
CpaBHHMBATh OCHOBHBIC CTATUCTHYCCKHC XapaKTEPHCTHKH, TIOTY4EHHBIE B [IPOLECCE
pellieHus IPAKIIATHOH 3a/1ayH, H3yICHUA PEALHOTO SIBJICHHS,

OLICHUBATH BEPOATHOCTD PEATbHBIX COOBITHH A SBJICHUI B HECJIOXKHBIX CHTyallUAX.

TexcroBbI€E 3aa4H

pelaTh HECIOXKHBIE CIOKETHEIC 33/[a9i pasHbIX THIIOB Ha BCe apupMETHICCKHE
JICCTBUA,

CTPOUTH MOJIEND yCIOBHS 3a/1a4n (B BHUZIE TAONAIIbL, CXEMBI, PHCYHKA HIIH ypaBHEHH), B
KOTOpO# JaHbI 3HAUCHHS [IBYX U3 TPEX B3AUMOCBASAHHBIX BEJINYMH, C LIEJIBIO TIONCKA
peLeHus 3a/1aH; Y
OCYIIECTBILTH CIOCO0 MOKCKA PELICHUSA 3a/latl, B KOTOPOM PacCyXIeHHE CTPOUTCSH OT
ycioBHs K TpeOOBAHUIO WK OT TpeGoBaHus K YCIOBHIO;

COCTABJIATH IUIAH PELICHUS 3a/1a4H,;

BBIIEIIATH DTAIB] PEIICHUS 33/1a1H;

MHTePIPETHPOBATH BEMMUCITUTE/IEHEIC PE3Y/IbTATRI B 331316, HCCIIeI0BATh MOTyYSHHOE
peIIeHHE 3a1a4H; .

3HATH PA3IM4Ke CKOPOCTEH 00BEKTa B crosyeil Bojie, IPOTHUB TEYCHHUS U IO TCICHUIO
peKH;

pellaTh 3a7a4d Ha HAXOXK(CHHE JaCTH HCla 1 ieia 10 €r0 YacTH,

peluath 3314 pasHbIX THIIOB (1a paboTy, Ha IIOKYIKH, Ha JIBYDKEHME), CBA3BIBAIOIINX
TP BETMYUHBL, BRUIEIATD OTH BETUTHHBI i OTHOIICHUA MEXy HUMH,

HAaXO/UTh IPOLEHT OT UHCJIa, YKCIIO IO IPOLEHTY OT HEro, HAaXOJUTH NIPOLEHTHOES
CHIDKEHHUE WM IIPOICHTHOE MOBBIIICHAE BETHIHHBL,

pelnaTh HECIOXKHBIE JIOTHYECKUE 3a/iai METONIOM paccyXICHHIA.

B moBceIHEBHOMN KHU3HA ¥ [IPH H3YUECHUH JPYTUX MPEAMETOB:

BBUIBMTATH THIIOTE3B! O BO3MOYHBIX MPEJIENIbHBIX 3HAUCHUAX HCKOMBIX B 33/1a4€ BEIMYNH
(memnath IPUKUIIKY).



OTHOmMEHUS

ONepHpOBaTh Ha 6a30BOM YPOBHE MOHATHAMH: PABCHCTBO ¢uryp, paBHbIE QUTYDEL,
PaBEHCTBO TPEYTOJILHUKOB, TAPAJUIENBHOCTD MIPAMBIX, IEPIICHIUKYIISPHOCTE MPSAMBIX,
YIJIBI MEXKTY TIPSMBIMH, TIEPIEHUKY AP, HAKIOHHAs, IPOCKIA.

B I'IOBCCI[HCBHOﬁ ’KM3HU ¥ IPH U3YyUYCHUH JPYTUX IpeaMETOB!:

HCIIOJIB30BaTh OTHOINEHHS JJIA PEIICHHS l'IpOCTCf/'III[I/IX 3a/1a4, BOSHUKAIOIIHUX B peaJIBHOﬁ
JKU3HH.

I/Ismepeﬂml U BbIYHUCJICHUA

BHITIOJTHATH U3MEPEHHE [VIHH, PACCTOSHUH, BEIMIHH YIJIOB € IIOMOIIBIO MHCTPYMEHTOB
ULl K3MEPEHUH JUTHH U yTJIOB;

npuMeHSTH GOpMYIIbI IEPUMETPA, TIOMIAIM U o6BeMa, IIOIAaY ITOBEPXHOCTH
OT/IENbHBIX MHOTOTPAHHHMKOB IIPH BEYMCIICHHSIX, KOT/Ia BCE aHHBIC MMEIOTCA B
YCIJIOBHH;

npuMeHsTh Teopemy [Tndaropa, 6asoBsie TPUTOHOMETPHYECKHIE COOTHOLICHHA Ui
BBIUKC/ICHHS [UIHH, PACCTOSHHUI, IUIOMaeH B IPOCTEHIIHNX CITydasX.

B noBCeAHEBHOH XKHU3HH M IIPU H3YUCHUH APYTUX NPEIAMETOB!

BEIYUCIIAT PACCTOSHHS HA MECTHOCTH B CTAH/IAPTHBIX CUTYyallHsIX, IIOMIA/H B
IIPOCTEHINHX CIIy4asX, IPUMEHSTH GOPMYIE! B IIPOCTEHIIMX CHTYalMAX B IOBCEAHEBHOM
KU3HH.

Hcropnsa MaTeMaTHKH

OIMCHIBATE OTIENbHBIE BEIIAIOIIHECS Pe3yJIbTaThl, TOJYUCHHEIE B X0A¢ Pa3sBUTHA
MaTeMaTHKH KaK HayKW;

3HATH IPUMEPHI MATEMATHYECKUX OTKPHITHH H HX aBTOPOB B CBA3U C OTE4YECTBEHHOMU M
BCEMHPHOM UCTOPHEIH; ‘
IOHHMATh POJIb MATEMAaTHKH B Pa3BUTHH Poccuu.

MeToabl MATEMATHKH

BBI6HpaTB HOJZ[XOI[)IIIIHFI H3y‘IGHHBIﬁ METOJ Ul peIICHHUS N3YICHHBIX THIIOB
MATEMaTH4YCCKHUX 3a71a4, X
MIPHUBOAUTE NPHUMEDPHI MaTeMaTH4YCCKUX 3aK0HOMepHOCTeI7I B oxpymalomeﬁ
NEeNCTBUTEILHOCTH 1 IPOU3BEACHUSX HCKYCCTBA.

BBIHyCKHHK HOJYYHT BO3MOKHOCTDH HAY4YUTHCS:

JJIeMeHThbI TE€OPHU MHOKECTB H MaTeMaTHYeCKOH JIOTHKH

OIIepHpPOBATH MOHATHSMH: ONIPEICTICHNE, TEOPEMA, AKCHOMA, MHOXECTBO,
XapaKTEPHCTHKH MHOXKECTBA, 3JIEMEHT MHOXECTBA, IIyCTOS, KOHCTHOSC 1 GECKOHEYHOE
MHOKECTBO, TIOJIMHOKECTBO, IPUHAUIEKHOCTD, BKIIOUYCHNE, PABCHCTBO MHOXKECTB,
H300paXaTh MHOXECTBA H OTHOIICHHE MHOXKECTB C IIOMOLIBI0 KPYTOB Diinepa;
OIIpE/IeNATh IPHHAIVIEKHOCTD IEMEHTA MHOXKECTBY, 00BEUHEHUIO H IICPECEUCHHIO
MHOJXECTB;



.|

e 3ajaBaTh MHOXXECTBO C IIOMOIILIO [IepeUrnCIIeH s EMEHTOB, CJIOBECHOTO OIIMCAHUS,

e ONEpUpPOBATH MOHATHIMHU: BEICKA3BIBAHIE, HICTHHHOCTD M JIOKHOCTD BBICKa3bIBaHUs,
OTpHILIaHKUE BEICKA3bIBAHH, ONEPALIH HaJ| BHICKA3bIBAHUAMU: U, MM, HE, YCIIOBHBIC
BBICKA3BIBAHHS (MMIUTAKALIN);

e  CIPOWTH BHICKA3HIBAHNUS, OTPHIAHNA BBICKA3bIBAHH.

B 1oBce/HEBHOM XKU3HA ¥ IPU U3YICHIN JPYTHX NPEIMETOB:

e CTPOUTH IETIOYKA YMO3aKIOYCHHMH Ha OCHOBE KCIIOJIB30BaHKs IIPABUII JIOTHKH,
e  JCIIOJB30BATh MHOXECTBA, OICPalli € MHOYKECTBaMH, HX rpaduuecKkoe IPe/iCTaBIeHIC
JUTS OTIACAHKS PEAIbHBIX MPOLECCOB H SBJICHUH.

YucJaa

e  OIepHpPOBaTh MOHATHAMI: MHOKECTBO HATYDATHHBIX JHCEIL, MHOXKECTBO [EIIbIX qucell,
MHOECTBO PalliOHaTbHbIX TUCEL, HppaLHOHAIIbHOE TUCIIO, KBaJpaTHBIA KOPEHb,
MHOYKECTBO JeHCTBUTEIIBHBIX YUCET, reoMeTpHIecKas HHTEPHIPETaLlHA HATypaIbHBIX,
LleNBIX, PAIMOHATBHBIX, ACHCTBHTCILHBIX qKcel,

e TIOHMMATh U OOBACHSITH CMBICII [1O3UIMOHHON 3alKCH HATyPAbHOTO THUCIIa;

e  BHITOJHATH BBIUMCIICHHS, B TOM HHCIIC C JCIIONB30BaHAEM TIPHEMOB PallHOHATIEHBIX
BBIUUCIICHHIH;

o  BHIIOJIHATH OKPYIJICHHAE PAIlOHATIBHBIX THCEI 3aJaHHON TOYHOCTBIO;

o CpAaBHHBATh PAIlHOHAIBHBIC 1 MppaldoHaNbHBIC THCIIA;

e IIPEACTABIATH PALHOHANBHOE YHCIIO B BHJIE JIeCATHYHOM Jpo0H;

o  YIOPANOYMBATH YHCIA, 3AIHCAHHBIC B BUJIE OOBIKHOBEHHOM 1 JECSTHIHOM 1po0u;

o maxomurs HOJ[ 1 HOK uncern 1 UCIONTB30BATE YX [P PEIICHUHU 3a1ad.

B OBCEIHEBHOMN KU3HH U MPH H3YICHIH JIPyTrHX IpeIMETOB:

e IPHUMEHATH NPaBUIA prOIMKSHHBIX BETUHC/ICHEHN TIPH PEIICHHH TPAKTHYECKUX 32/ 1
pelueHnH 3a1a4 Apyrux yueGHBIX TIPSAMETOB;

e BBHINOJHATH CPABHEHUE PE3YJILTATOB BEIUVC/ICHHI TIPH PEIICHHH MPAKTHIECKHX 3a]a, B
TOM YHCIIe TPUOIIKESHHBIX BBIUMCIICHHH,

e  COCTABJIATH ¥ OLCHUBATE YHCIIOBBIC BRIPAKCHU IIPH pelleHUH IPaKTHIECKIX 3313 ¥
3aya4 U3 APYTHX y4eOHBIX NPEAMETOB;

e  3aMECHIBATH U OKPYIJTH YACIOBBIC 3HATCHI peayTbHBIX BETMYUH C HCIIOIE30BAHHEM
Pa3HBIK CHCTEM H3MEPCHHA.

ToskaecTBeHHbIE MPe00Gpa3oBaHHs

e  OIEpHpPOBATh NOHITHAMH CTCIICHH € HATYpAJIbHBIM TIOKa3aTeleM, CTCTICHH C EJIBIM
OTpHLATETBHBIM OKA3aTeICM;

e BBHINOJHATH MpeoOpa3oBanus HCIIBIX BBIPAKEHHI: JCHCTBHSA C O/WHOICHAMH (cmoxeHue,
BEIUATAHHE, YMHOXEHHE), ICHCTBHUS C MHOroOWIeHaMH (CII0KEHUE, BEIMUTAHHC,
YMHOXEHHE);

e  BLINOJHSATH PA3JIOKECHHE MHOTOWICHOB Ha MHOKHTE/TH OJHIM U3 CIIOCOO0B: BRIHECCHHUE
3a cKOOKY, TPYIIHMPOBKa, HCIIOJIB30BAHNC (hOpMyJI COKPAIICHHOTO yMHOKEHU,

e BBUIEJITH KBAAPAT CYMMBI U PasHOCTH OJIHOWICHOB;

e  pacKIIaJBIBATh HA MHOXHTCIIH KBaPAaTHBIA TPEXWICH;

e  BBIIOJHATH IpeoOpa3oBaHmsl BHIPAKEHHI, COZePXKAIUX CTETIEHH C IEJIBIMH
OTpHI[ATEIbHBIMY OKA3ATCIIAMH, [epEXOIUTD OT 3IKCH B BHJIC CTCICHH C LETBIM
OTPHIIATENBHBIM OKA3aTeIEM K 3allHCH B BHJIE ApOOH;



e  BHIIOJHATB NpeobpaszoBanus APoGHO-PAIHOHAIBHEIX BRPAXKCHHHA: COKpaIlCHAE npobeit,
TnpEBe/ieHre anreGpandeckux Apobelt k 06meMy 3HaMEHATENI0, CII0XKEHHE, YMHOXKCHHCE,
JeneHue anreGpandeckux apoGelt, BO3Be/eHIE anrebpandeckoit poGH B HATYPAIBHYIO H
IEJTYI0 OTPULATENILHYIO CTCIICHB;

e  BHINOJHATH IpeoOpa3oBaHKs BEIPAXKEHHUMN, COJEPXKaIAX KBAAPATHEIC KOPHH;

BEIJIENIATH KBa[paT CyMMBbI HITH Pa3HOCTH ABYWICHA B BRIPOXKCHASAX, COTEPKAIIAX
KBa[paTHEIC KOPHH;
e  BEHIIONHATH Npeo6pa3oBaHUs BEIPAKECHHAMN, COAEPXKAIIUX MOTYJIb.

B noBcexHEBHOM JKU3HH ¥ IIPU U3YICHHH JPYTHX MIPEAMETOB:

e  BHIIOJHSATH NPeoGpa3OBaHMUs U NEHCTBHS C YMCIIAMH, 3AIIHCAHHEIME B CTaHI@PTHOM
BHIE;

e  BHIIOJNHATH IIpeoGpa3oBaHus anreOpanIecKuX BEIPAXKCHUH IIPH PEIICHAH 33129 IPYTHX
y49e0HBIX IPEIMETOB.,

YpaBHeHHs H HEPABEHCTBA

e  OIEpUpPOBATh MOHSTHAMMU: YPaBHEHHE, HEPABCHCTBO, KOPEHb YPaBHEHHS, PEIICHHS
HEpaBEHCTBA, PABHOCHIIBHEIEC yPaBHEHHS, 00J1aCTh ONPE/IeNICHAS YPaBHECHUA
(HEepaBEeHCTBA, CHCTEMbI YPAaBHEHHH MM HEPABEHCTB);

e pemarh IMHEHHbIC ypaBHEHHS M YPABHEHHS, CBONMMbIC K IMHCHHEIM C IOMOIIBIO
TOXJIECTBEHHBIX IIpe0Opa3oBaHuiA;

e pEIIAaTh KBAJpATHEIC yPABHEHHS ¥ yPaBHEHHS, CBOIMMBbIC K KBaJIPATHEIM C IIOMOIIBIO
TOXKIECTBEHHEIX Tpeo0pa3oBaHuii;

e pemarh APOOHO-TMHEHHEIE YPaBHEHHUS,

e pemaTh NpOCTeHINHe HPPAIHOHAILHEIC YPABHCHHS;

e pemaTh ypaBHEHHWs BHJA X' = a;

e peImaTh ypaBHEHHS CIOCOGOM pasIoKeHHs Ha MHOXHTENH ¥ 3aMEHEI IEPEMCHHOMH;
HEI0IE30BaTh METO/] HHTEPBAJIOB UL PEIEHNS NENBIX H APOOHO-palOHaIbHbIX
HEPaBEHCTB;

peInaTs TMHEHHEIEe yPaBHEHHS ¥ HEPAaBEHCTBA C TapaMeTpaMHy; .
pelnaTh HECIIOXKHEIE KBaJpaTHEIE yPaBHEHHS C [IapaMeTpoOM;

peIaTh HECJIOXKHEIC CHCTEMBI JIMHEHHEIX ypaBHEHHH ¢ MapaMeTpamu;

pelnaTh HECIOXKHEIE YPABHEHHS B [ENbIX THCIIAX.

B nosceHeBHO# XHU3HA ¥ IPY U3YYCHHH APYTUX MPEAMETOB:

e COCTaBJIATH M peIIaTh JMHEHHbIC U KBaJpaTHEIC YPABHEHNUs, yPaBHCHHUA, K HEM
CBOJIAINAECS, CHCTEME] JIMHEHHEIX ypaBHEHH}, HEPaBEHCTB IIPH PEIIECHHUN 3a/a4 APYTHX
y4e6HEIX IPEIMETOB;

¢  BEIIOJNHATh OLEHKY NIPABIONOA00Hs Pe3yIbTAaTOB, HOTYJaeMbIX IIPH PEIICHHUH IHHCHHBIX
¥ KBAJ[PATHEIX YPaBHEHMI U CHCTEM JMHEHHEIX YPaBHEHH H HEPABEHCTB IIPH PEIICHAN
3a/1a9 JPYTHX Y4€OHBIX IIPEJMETOB,;

e BHIOHpPATh COOTBETCTBYIOIIHNE YPABHEHMUS, HEPABEHCTBA WM MX CHCTEMBI IS
COCTABJICHHS MATEMaTHIECKOM MOJIENH 3a1aHHOM peaylbHOM CHTyaIlMH MM IPUKIaTHOMI
3aj1a4M;

e yMETh HHTEpPIPETHPOBATh IOTYJCHHEI IPH PEIICHAM yPaBHEHHS, HEPABCHCTBA MK
CHCTEMEI Pe3y/ETaT B KOHTEKCTE 3a/JaHHOM pealbHON CHTYAlAN KM IPHKIATHOA
3a/1a9d.



OyHKIUH

e OIEpHPOBATH MOHATHAMHU. (yHKIHOHATBHAS 3aBHCHMOCTD, QYHKIH, rpabuk QyHKIHH,
CIocOOH! 3aanus (yHKIHH, apryMCHT 1 sHadeHune HyHKLUH, 001aCTh onpeieTeHUs 1
MHOKECTBO 3HAUCHHH (yHKIHHU, HyIH yHKL¥H, TPOMEXKY TKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH QYHKIMH, eTHOCTH/HEUETHOCTD QYHKIIMH;

e CTpOHTH rpaduKa MHEHHOM, KBaIpaTHIHON GyHKIM, oOpaTHO#I [pONOPLIHOHAIBHOCTH,
Ha IIpuMepe KBapaTHIHON QYHKIIH JICTIONIb30BATh IIPeoOpasoBaHus rpaduka QyHKIIH
y = f(x) 15t OCTPOCHUA rpaduKoB yHKIWMA;

o COCTABIISTH yPABHEHUS MPSIMOH 1O 3alaHHBIM yCJIOBUAM: npoxozsIel Yepes ABe TOUKM
¢ 3aJJaHHBIMU KOOpAMHATAMH, TIpOXO/IsIIed Yepe3 HaHHYIO TOUKY H TIapayLIeNbHOH
JAHHO¥ MPSIMOH;

o wmccienoBarh GpyHKIHIO IO €€ rpaduKy;

e HAXOIWTH MHOXECTBO JHAUEHWH, HYJIH, TPOMEIKYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTHIHON QYHKIAN;

e OIEpHPOBATH MOHATHAMHU: [0CJIeI0BATEIBHOCTD, apHdMeTHICCKas IpOrpeccus,
reoMeTpraYecKas IPOrpeccus;

o pemiaTh 3aj1aud Ha aprMETHICCKYIO 1 FeOMETPHYECKYIO POrPECCHIO.

B MOBCEIHEBHOMN KU3HY ¥ IPH H3YHCHAH IpPYTHX OPEMETOB!

e  HJUIOCTPUPOBATH C HOMOIIBIO rpa¥Ka pealbHYyI0 3aBHCUMOCTE MJTH TIPOLIECC TIO MX
XapaKTepUCTHKAM;

HCIONB30BATH CBOMCTBA U rpaduk KBapaTHUHOH QyHKIMH IIpK pelIeHNH 33729 13
JPYr¥uX yueOHBIX TIPEAMETOB.

TexcroBble 3aJa4H

o pemarhb IPOCTHIC U CIIOKHBIC 3aadH PA3HBIX THIIOB, @ TAKKE 3a/1a4H OBBILIEHHON
TPYIHOCTH;

o  JCIOJB30BATH PA3HbIEC KPATKHE 3AIICH KaK MOJIEJH TEKCTOB CIIOXKHBIX 337t JULd
TTOCTPOEHHS [IOUCKOBOH CXEMbL 1 pelueHus 337124, .

o pa3IMuaTh MOJIENH TCKCTA I MOJIeNIb peIIeH s 3a1a9H, KOHCTPYHpPOBATh K OZIHON MOACIH
peLICHHs HEeCIIOYKHOM 3a/1a4y PA3HBIC MOJIENH TEKCTa 3aJIauH;

e 3HATH W IPUMEHATH 002 crrocofa MorcKa peleH s 3a1a9 (ot TpeGOBAHMUS K yCIOBHUIO I
OT yCJIOBHS K TpeGOBAHMUIO);

e MOJEIHPOBATH PACCYKICHUA IPH [TOMCKE PelIeHHs 3a/{a4 ¢ TIOMOIIBIO rpad-cxemsl;

e  BBUIEJSTH STAIBl PELICHHAA 3aatH 1 colepIKaHne KaX/Joro 3Tama; _

o yMeTh BHIOUPATH ONTHMATBHBII METOL PELICHHS 332K 1 0CO3HABaTh BHIOOP METOA,
paccMaTpHEBaTh PasIIIHbIC METOJIBL, HAXO/IUTH PA3HBIC PEIICHIS 3a/1a4¥, €CIIH
BO3MOXKHO;

o  aHATM3HPOBATH 3aTPyAHEHNUA [P peLCHHH 33]1a4;

o  BLITIOJHATH PasTUUHEIE IPe0OPasOBaHHs TIpeUI0KEHHO 3a1aH, KOHCTPYHpPOBaTh
HOBBIC 3aJ1a4H U3 JAHHOM, B TOM HHCIC 0OpaTHEIE;

¢ WHTEPIPETHPOBATH BEITHCIUTE/ILHBIC pe3yJIbTaThI B 33/a1¢, HccienoBarh MOIyUCHHOS
peleHue 3afadm;

«  AHANM3MPOBATH BCEBO3MOKHBIC CHTYallMH B3aMMHOTO PacIOJIOKEHHS ABYX 00BEKTOB H
A3MCHEHHE UX XapaKTepHCTHK IIPH COBMECTHOM JIBIKCHHH (CKOPOCT, BPEM3,
paccTosiHME) IPH PELICHUN 3a7a4 Ha JIBIKEHUE JBYX 0OBEKTOB KakK B OHOM, TaK H B
IPOTHBOIIOJIOKHBIX HAIPaBJICHUSX;



e  HCCJIEIOBATH BCEBO3MOXKHBIC CUTYAIlHH IIPU PEIICHUN 3a/1a4 Ha IBHXKCHUC 110 PEKS,
paccMaTpHBaTh Pa3sHEIE CHCTEMbI OTCUETE,

e pelarh pa3HOOODPA3HEBIE 38/1a4d «HA YaCTH;

e permarh H 0GOCHOBBIBATH CBOE PEIIEHUE 3a/(a¥ (BBIIEIATE MATEMATHCCKYIO OCHOBY) Ha
HaxoJIeHUe JaCTH YKCIIa U YUCHIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBIC/IA Jpobu;

e OCO3HABATh Y OOBACHSITH UIACHTUYHOCTD 3a7a4 Pa3HBIX TUIIOB, CBA3BIBAIOIINX TPH
BeJMUUHBI (Ha paboTy, Ha IIOKYIIKH, Ha JIBHKCHAE), BRIIETIATE 9TA BETHIMHBI U
OTHOIIEHHS MEX/Iy HUMH, IPUMEHATh UX TIPH PELICHUH 33124, KOHCTPYHPOBATh
COOCTBEHHEBIE 3a/1a4X YKA3aHHBIX THIIOB;

e BIaZeTh OCHOBHBIMH METOJAMH PEIIEHH 3aa4 Ha CMECH, CILIaBbl, KOHIICHTPAIINH,;

e pemaTh 3a[a4Yd Ha IIPOLEHTHL, B TOM 9HCIIC CJIOXKHBIC IIPOLCHTRL, C 000CHOBaHHUEM,
MCIIONB3ys pasHbIe CIIOCOObI;

e pellaTh JTOTHIECKHE 33/[a4l PA3HBIMH CIIOCOOAMH, B TOM YHCIIC C ABYMS OJIOKaMH U C
TpeMs 610KaMu JAHHBIX ¢ TOMOIIBIO TaOIIHIL;

e pemarh 3a1aYM 0 KOMOMHATOPUKE H TEOPUU BEPOATHOCTEH HA OCHOBE MCIIOJIb30BaHUSA
M3yYEHHBIX METOZOB H 000CHOBBIBATh PEIIECHHC;

e pelIaTh HECJIOXKHBIC 3a/Ia4H 10 MATEMATHYECKOM CTATUCTHKE;

o  OBJANETH OCHOBHBEIMH METO[AMH PEIIEHHs CIOKETHBIX 3a/[a4: apUpMETHICCKHH,
anreGpandecKuil, nepeGop BapHaHTOB, TEOMETPUIECKHH, rpaduyecKuit, IPHMEHSATD HX B
HOBBIX IT0 CPABHEHUIO C U3YUCHHBIMHU CHTYalUAX.

B moBceIHEBHOM XU3HH U IIPU U3YYEHHUHU JPYTUX IPEIMETOB!

e . BBUIEJLTH IIPH PELICHAH 3329 XapaKTePHCTUKU pacCMaTpHBaeMOH B 3a11a4€ CUTyallHH,
OTJIMYHBIE OT PEaTbHBIX (Te, OT KOTOPBIX aGCTParupoBaIKCh), KOHCTPYHPOBATH HOBBIC
CHTYAIlHH C YYETOM ITHX XapaKTEPUCTUK, B YACTHOCTH, IPH PCIICHUH 3a/1a1 Ha
KOHIIEHTPAIMH, YIUTHIBATh IJIOTHOCTH BELIECTBA,

e pEmaTh U KOHCTPYHPOBATH 33/la4i Ha OCHOBE PACCMOTPCHHUS pealIbHBIX CHUTYallUH, B
KOTOPBIX He TPeOyeTCs TOUHBIH BBIYHMCIIMTEIIBHBIN PE3yJIbTaT,

e pemIaTh 3324y Ha JBIDKCHHUE 110 PEKe, PaCCMaTPHBast PasHbIC CHCTEMEI OTCHCTa.

CTATHCTHKA U TEOPHS BEPOATHOCTEI

e OIEpUPOBATH HOHATUSAMH: CTONOYATHIC H KPYTOBBIC IHArpaMMel, TaOJIUIB] JAHHBIX,
cpenHee apudMeTHUeCKoe, Meiuana, Haubonpuee 1 HAUMEHbLICS SHAUCHUA BBIOODKH,
pa3sMax BBIOOPKH, NUCIIEPCHs ¥ CTAaHAAPTHOE OTKIIOHCHUE, ClTyJaiiHas M3MEHYHABOCTH;

e  W3BJIEKaTh HHOOPMALHIO, IPE/ICTABICHHYIO B TaOIHUIaX, HA IUarpamMmax, rpadukax;

e  COCTABJIATH TAOIHIBI, CTPOMTE JUarpaMMbl M rpad KK HAa OCHOBE JIAHHBIX;

e  OIEpPUPOBATH HOHATUSIMH: (HaKTOPHAN YHCIIA, IEPECTAHOBKA U COUCTAHHSA, TPEYTOIBHIK
ITackauns; .

e IIPUMEHSTH IIPABUJIO IPOM3BEACHUS IPH PEIICHUN KOMOUMHATOPHBIX 33134,

¢  ONEPHPOBATh MOHATHSIMHU: CIIy4aiiHbIH OMBIT, CIlyYaiHBIH BBIOOp, HCIIBITAHHE,
3JIEMEHTApHOE CiIy4aifHoe COOBITHE (MCXOM), KIACCHYECKOE ONPE/ICNICHHE BEPOATHOCTH
CITy4aiHOro COOBITH, ONepalluy HaJl CITy4aiiHbIMH COOBITHAMH;

e IpEACTABIATH HH(OPMAIKIO C TIOMOIIBIO KPyroB Jiinepa;

e pemarh 3aaYd Ha BEIYHCIIEHHE BEPOSTHOCTH C MOJICYETOM KOJIHIECTBA BAPHAHTOB €
[IOMOIIBIO KOMOUHATOPUKH.

B moBceIHEBHOM KU3HH M IPH U3YUSHUH JPYTUX NPEAMETOB!



o W3BJICKATh, HHTEPIPETHPOBATE 1 npeoGpa3oBLIBATH uH(pOPMALHIO, IPEICTABIICHHYIO B
rTabnunax, Ha AuarpaMmax, rpadukax, OTPaXKaIOMIyIO CBOCTBA M XapaKTepHCTAKH
peaIbHBIX POIIECCOB 1 SBIICHUM,

e ONpEMENSTh CTATHCTHICCKHC XapaKTEePUCTHKH BEIGOPOK 110 Ta0/mIaM, JuarpamMMam,
rpauKam, BHIIONHATE CpaBHEHHE B 3aBHCHMOCTH OT [ieJTH peLICHHS 381290,

e OICHUBATH BEPOATHOCTH PeAbHBIX COOBITHIA ¥ ABICHAML.

OTHOmMECHUA

e OIEpUPOBATH MOHITHAMHU: paBeHCTBO duryp, paBHBIE ¢urypsl, paBeHCTBO
TpEeyTOJBHUKOB, napajuIeNbHOCTE IIPAMBIX, HepIeHIUKYISIPHOCTD TPSAMBIX, YTJIBI MEXY
TIPSAMBIMH, IEPIICHIMKYILID, HaKJIOHHAs, TPOCKIHUA, nopobue Guryp, nopo6usIe GHUIypPEl,
Hnomo0HBIE TPEYTOIBHAKH,

e . TPEMEHATH TEOPEMY dajieca 1 TEOPEMY O IPONOPIEOHANBHBIX OTpe3Kax MpHA PEIICHHH
3a]a4; '

e XapaKTepu30BaTh B3aMMHOE PacIIOJIOKCHUE TIpAMOM B OKPYXHOCTH, IBYX OKPYKHOCTEH.

B IIOBCC,I[HCBHOﬁ KH3HU U IpH H3y4ICHUH Jpyrux TpEeIMETOB:

e WCHOJB30BATH OTHOIICHHUS I peleHua 3ama4, BO3HHKAIOIHUX B peam:noifl JKMA3HH.




e TpHUMCHATH l'[pOCTCﬁIHYIC IpOrpaMMHBIC cpencTsa U BJICKTpOHHO-KOMMYHPIK&III/IOHHBIC
CHCTEMBI IIPH PEIICHHH MaTeMaTH4YeCKUX 3a1a4.

COJEPXKAHHUE ®AKY JTBTATHABA IO MATEMATHKE JUIS1 9-TO KJIACCA
Monyas 1. Unciaa 1 BIPaXCHA. IIpeoGpa3oBanne BBIpa’KeHHIA

. CBOMCTBA CTENEHH ¢ HaTypaIbHBIM K ICIbM nokazarensmu. CBOACTBA apu(pMETHIECKOrO
KBaJpaTHOrO KOPHSL. CranjapTHBIHM BA 9HC/IA. dopMyJIEl COKPAIIEHHOTO YMHOXXCHHS. ITpuéMbI
Pa3oXEHUs Ha MHOXHTEIIH. Bripaxxenue nepeMeHHO! 13 GOPMYIIBL. HaxoxeHHe 3HaueHUH
HepEMEHHOH.

Monyas 2. YpaBHEHHS

: Cnoco6nl pelIeHA pa3iHIHbIX ypaBHEHHH (JIAHEHHBIX, KBa(PaTHLIX H CBOJMMBIX K HAM,
npo6HO paMOHAIBHBIX H ypaBHEHH# BBICIIHX crenenel).

Monyas 3. Cacremsl ypaBHEHHIA

PaznuuEbie METOMB! PEIICHHA CHCTEM ypaBHECHHH (rpaduaeckmii, METO/I IO/ICTAHOBKH,
meroy coxenust). [Ipuvenenne CreuaIbHbX TIIpEEMOB IIPH PEIICHUH CHCTEM
ypaBHEHHMIA.

. Monys 4. HepaBencTBa

CrnocoGHI peleHus pa3iIHEX HEPaBCHCTB (UHCIOBEIX, TUHEHHBIX, KBaJpaTHEIX). MeToz
pETepBanoB. OGNACTb ONPEENCHNAs BEIPAKCHH. CucTeMbl HEpaBEeHCTB.

Monyis S. KoopauHaThI H rpaduxn

* Y CTaHOBJICHHE COOTBETCTBUA MEXKAY rpaduxoM GyHKIMHA K e aHATUTHYCCKHUM 3aIaHACM.
Y paBHEHHS NPSMBIX, napa6ou1, runepbo. TeomeTpHIECKHM CMBICT K03 GHIHCHTOB IS
ypaBHEHHH NpAMOil 1 napabobl.

Monyas 6. @yHKIHA

®yHKIUH, HX CBOMCTBA 1 rpaduku (TuHeHHAS, o6parHO-IIPONOPIHOHATBHA,
kBajpaTHyuHast i Ap.) «CIUTHIBAHAC) CBOJCTB (DYHKIUH IO €€ rpaduKy. AHATH3HPOBAHHC
rpadHKOB, OMICHIBAIONINX 3aBUCHMOCTD MeX/Ty BEMIHHAME, Y CTAHOBJICHHC COOTBETCTBHSA
Mexy rpaduxoM QYHKIHH ¥ e€ aHATHTHICCKIM 3aJaHAEM. :

Monyas 7. Apadpmernieckas H reoMeTpHYecKas Iporpeccun

OnpezneneHue apu(MeTHIECKOA B reoMeTPHYIECKOM IIPOrpecCHi. PexyppenTHas popmyJa.
dopmyna n-ro WICHA. XapaKkTepHCTAIECKOS cBoiicTBo. CyMMa N TEPBEIX WICHOB.
KoMOuHMpOBaHHEIC 3aaTH.

s

MonyJs 8. TexcroBbie 3a1aTH

3amauu Ha MPOUCHTEL 3agaud Ha «ABHXKCHHCY, Ha «KOHIICHTpAaIHIo», Ha «CMCCH H
CILIABBD?, HA «pa60'ry». 3agaun reOMETpHIECKOro COZICpIKaHHA.



.

Mopayasb 9. YpaBHeHHS] H HEPABEHCTBA ¢ MOIYJIEM

Monys 9uciia, ero FreOMeTpUUECKIH CMBICH, OCHOBHBIE CBOMCTBA MOIYJISL. Y pABHEHHS U
HEPABEHCTBA, COAEPKAIIKE 3HAK MOLYJIS B CIIOCOOBI HX PEIICHHUS.

Mopayan 10. YpaBHeHUs H HePaBEHCTBA C IAPpaMETPOM

JIuHelHbIE ¥ KBaJIpaTHBIC YPABHEHUS U HEPABEHCTBA C IApAMETPOM, CIIOCOOBI KX
pemenus. [Ipumenenue Teopemsl Buera. Pacnonosxenne KopHeR KBaApaTHOrO ypaBHEHUS
OTHOCHTEJIFHO 3aJaHHBIX ToueK. CHCTEMBI JINHEHHBIX yPaBHEHHH.

Monay.b 11. DiieMeHTb KOMOHHATOPHKH H TEOPHH BEPOATHOCTEH

Pemenne 3a71a4 Ha HAXO0XICHUE CTATUCTUYECKUX XapaKTCPUCTHK, pa60Ta (&0)
CTaTPICTH‘{eCKOﬁ HH(I)OpMaIIHef/'I, peuicHue KOM6I/IHaTOpHI>IX 3aa4, 3a/1a4 Ha HaXO0XJICHHUEC
BEPOATHOCTH cnyqaﬁHoro COOBITHS.

TEMATHUYECKOE INTAHUPOBAHHUE

Temaruueckoe IIaHUPOBaHKE (aKyILTATHBA [T0 MaTeMaTHKe U1 9-To Kjlacca COCTaBIIEHO C
y4ETOM paboueil MporpaMMbl BOCIIUTaHUs. BocuTaTeIbHbI NOTEHIHAT JAHHOTO y4eOHOTo
npeaMera o6ecreyrBaeT peaTH3alltio CIISIYIOMUX [EJIEBBIX IPUOPHUTETOB BOCIIMTAHHUS
obyuaromuxcs OOO:

1. ®opMupOBaHKE I[EHHOCTHOTO OTHOIICHHS K TPYAy KaK OCHOBHOMY CIIOCOOY JHOCTHIKEHHS
YKU3HEHHOTO GJIAroIoJIyyrsl YeJI0BEKa, 3aJI0Ty €ro YCIEUIHOro Npo¢heCcCUOHAIBHOTO
CaMOOIIPEIETICHNSI U OINYIICHHS YBEPEHHOCTH B 3aBTPAIIHEM JHE.

2. ®opMHpOBaHHE IIEHHOCTHOTO OTHOLIEHHS K cBoeMy OTeuecTBy, CBOEH MaJol U
Gouboit PouHe Kak MeCTy, B KOTOPOM YeJIOBEK BBIPOC U ITO3HAI IIEPBhIE paJlOCTH U
HeyJavu, KOTopasi 3aBeliiaHa eMy IpeiIkaMi U KOTOPYIO HYXHO oOeperars.

3. ®opMHupOBaHKE EHHOCTHOTO OTHOIIEHHS K MUPY KaK INIaBHOMY TIPHHIIHUITY
YEeJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPETKOM TPy KOBI, HATAXKUBAHUS OTHOIIEHUH C
KOJUTEraMH B OYIyIIeM ¥ CO3/IaHus OarolmpusITHOrO MUKPOKIMMATa B CBOEH ’
COOCTBEHHOM ceMbe.

4. ®opMHpOBaHME IIEHHOCTHOTO OTHOIIECHUS K 3HAHUSM KaK HHTEIUIEKTYaJIbHOMY pecypcy,
obecrnieynBaromeMy Oyayiiee 4yeaoBeKa, Kak pe3ynbTary KpoloTIUBOro, HO
YBIIEKaTEIIBHOTO Y4eOHOTO TpyIa.

5. ®opMupoBaHKE IECHHOCTHOTO OTHOIIEHHS K KYJIBType Kak JyXOBHOMY OOraTcTBY
001IIecTBa ¥ BXKHOMY YCJIOBHIO OIIYIICHHS YeJIOBEKOM ITOJHOTHI IPOXKUBAEMOM JKH3HH,
KOTOpOE JalOT My YTeHHUE, My3bIKa, HCKYCCTBO, TeaTp, TBOPUECKOE CaMOBBIPAXKEHHUE.

6. DopMHUpPOBaHKE [[EHHOCTHOI'O OTHOIIECHHS K 37I0POBBIO KaK 3aJIOTy JOJT0i U aKTHBHOM
’KU3HH Y€JIOBEKa, €ro XOPOILIEro HACTPOSHUS U OIITUMHUCTHYIHOTO B3IJIAa HAa MUD.

7. ®opMupOBaHHE IIEHHOCTHOTO OTHOLIEHHS K OKPYXKAIOIIUM JIOJSIM Kak 0e3ycI0BHOM
abCOJIFOTHOM [IEHHOCTH, KaK PaBHOIIPABHBIM COLUAJILHBIM ITApTHEPaM, ¢ KOTOPBIMU
HE00XOJMMO BBICTPauBaTh 100pOXKeTaTeNbHbIE H B3aUMOIIOIEPKUBAIOIIIE OTHOLIECHHS,
JAIOIIHe YeJIOBEKY PaJoCTh OOIICHHUS ¥ O3BOJISIOIINE H30eraTh YyBCTBA OAUHOYECTBA.

8. ®opMmupoBaHUE [IEHHOCTHOI'O OTHOLICHHUS K caMUM ce0e Kak X03sieBaM CBOeH Cyb0bl,
CaMOOIPEAEIISIOMUMCS ¥ CaMOPEATH3YIOIIMCS JIMYHOCTSIM, OTBEYAIOIIIM 3a CBOE
cobcTBeHHOE Oyayiiee.

KosugecTBo 9acos,
Ne i/m Mopyasb >

OTBOAHUMBIX HA
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