2.2.2.11. Aareopa
HNOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma mo anredpe s oodydaronuxest 7-9 kimacco MBOY COII Ne 11
pa3zpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxxaenun [lopska
OpraHM3aliy U OCYILECTBICHUS 00pa30BaTeNbHON JESITENIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HauaabHOTO
00111eT0, OCHOBHOTO OOIIIET0 U CPEIHEro 00IIero 00pa3oBaHUs;

e mnpukaza MunoopHayku ot 17.12.2010 Ne 1897 «O6 yrBepxknenuun @I'OC ocHOBHOTO
00111ero 00pa3oBaHUsY;

o CII2.4.3648-20 «CanutapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTaHUS 1 00y4YEHUSsI, OTABIXA M 037I0POBJICHUS ICTEH U MOJIOJCIKNY, YTBEPKICHHBIX
MMOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOTro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUSI K 0OECTIEUEHUIO
0e30macHOCTH ¥ (Uin) 6€3BPEAHOCTH TSl YelloBeKa (DaKTOPOB CpeIbl OOUTAHHS,
YTBEPKACHHBIX [TOCTAHOBJICHHEM TIJIaBHOTO CaHUTapHOro Bpada ot 28.01.2021 Ne 2;

e  KOHIIENIINU PAa3BUTHUSI MATEMATHYECKOTO 00pa30BaHMsI, yTBEPKJACHHOU PACTIOPSIKECHUEM
[IpaButensctBa oT 24.12.2013 Ne 2506-p;

e [lpukaz Munmnpocsemennus ot 20.05.2020 Ne 254 «O6 yrBepkacHuH GeaepaaTbHOTO
nepeyHsi y4eOHUKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO TPH peaM3allid MM EIOUIUX
rOCy/IapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTEeNbHBIX MPOrpaMM HAyalbHOTO OOIIEro,
OCHOBHOT'O o0Or1ero, CpEIHEro o01ero 00pazoBaHHs OpraHu3aIusIMU,
OCYILIECTBISIOUIUMHU 00pa30BaTEIbHYIO JESTEIbHOCTDY,;

e y4eOHOTO IIaHa OCHOBHOTO 00111ero 00pa3oBaHus, yIBepkAeHHOTO mpukazom MbOY
COHI Ne 11 ot 30.08.2021 Ne31-0 «O BHECEHHH M3MEHEHHUI B OCHOBHYIO
00pa3oBaTeNIbHYIO MPOTPAMMy OCHOBHOTO OOIIIET0 00pa30BaHUs»;

e paboueit mporpammbl Bocriutanuss MbOY COII Ne 11;

e  YMK Mepzmsik A.I'., [Tononckuit B.b., SAxup M.C.; noa penakiueii [logonsckoro B.E.
1o anredpe s 7-9-X Ki1accoB.

Jlnis peanu3anuu NporpaMMsbl UCHOIb3YIOTCs nocobus nz YMK:
1. JIns memarora:
e yueOHUK «Anrebpa.7 kimaccy, yueOHHK «Anredpa. 8 kinacey», yueOHUK «Anredpa. 9
KJ1acey;
e MeTojuueckue nocobus «Anredpa. Junakrnueckue marepuansl. 7 Kiaacey, «Airedpa.
JunakTruueckue Matepuansl. 8 knaccy, «Anredpa. JluakTuueckue Matepuansl. 9 Kinaccey
2. 1ns oGydarouiuxcsi:
e yueOHUK «Anrebpa. 7 kinaccy, yueOHUK «Anredpa. 8 kiaccy, yaeOHUK «Anredpa. 9
KJ1acey.

Cpok peanu3anuy mporpamMmbl — TpH rojia. B COOTBETCTBUY ¢ y4eOHBIM MJIAHOM OCHOBHOTO
oOmero oopazoBanust MbOY COIII Ne 11 Ha usydyenue ydeOHOrO npenmera «Anredpa» B 7, 8,
9-Mm knaccax otBoauTcs 3 yaca B HeAento/ 102 gaca B ron (34 yueOHbIX Henenun), Bcero 306
4acoB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA



Peanu3anus mporpammer 1o anredpe B 7-9 X kiiaccax HalelieHa Ha JIOCTHKEHHUE 00y4JaroluMUCs
TPEX I'PpyHIl PE3YyJIbTATOB: MPEAMCTHBIX, MCTAIPCAMCTHLIX, JIMYHOCTHBIX.

JIMYHOCTHBIE pe3yJbTaThbl:

e BOCIUTAaHHUE POCCUMCKOM TPaXJAHCKOW WICHTUYHOCTH: NATPUOTU3MA, YBaXKEHUSA K
OteuecTBy, MPOLLIOMY U HACTOSAIIEMY MHOTOHALMOHAJILHOTO HapoJa Poccun; oco3HaHue
CBOEH ATHUYECKOM IIPUHAJIEKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYpPBl CBOETO HApPO/a,
CBOErO Kpasi, OCHOB KyJbTYpPHOI'O Hacieaus HapoaoB Poccun u yenosedecTsa; ycBOCHUE
T'YMaHUCTUYECKHUX, JIEMOKPAaTUYECKUX u TPaAULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAIBHOI'O POCCUHCKOTO OOIIECTBA; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTHU U
nonra nepen PonuHoid;

e (opMUpOBaHHE OTBETCTBEHHOIO OTHOILIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOyJaromuxcs K CaMOpa3BUTUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K O0Y4EHUIO
U TO3HAHWIO, OCO3HAHHOMY BBIOOPY M IOCTPOECHMIO JalbHEWIIed WHAMBUIYATIbHOMN
TpaeKTOpuu oOpa3oBaHMsi Ha ©0a3e OpPHEHTUPOBKM B Mupe npodeccuii u
npodeccHoHAbHBIX MPEANOUTEHUH, C YYETOM YCTOMUYUBBIX MIO3HABATENIbHBIX HHTEPECOB,
a TaKke Ha OCHOBE (JOPMUPOBAHUS YBAXKUTEIBHOTO OTHOLIEHUS K TPYY, Pa3BUTHS OTIbITA
Y4acTHS B COUUAIBHO 3HAYMMOM TPYJIE;

e (opMHUpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKENATEIbHOTO OTHOILIEHUS K
JIPYroMYy 4eJIOBEKY, Er0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE, A3bIKY, BEPE, IPaKJaHCKON
MO3UIINHN, K HCTOPUH, KYJIbTYpEe, PEJIUTUU, TPATULUAM, S3bIKaM, LIEHHOCTSIM HapoOJIOB
Poccun 1 HapoZ0B MUpPa; TOTOBHOCTH M CIIOCOOHOCTU BECTU JUAJIOT C APYTHMU JIHOABMU
U JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS;

e OCBOEHHE COLMAIBHBIX HOPM, IIPABUII MOBEAEHUS, Pojed U GOpPM COLMANBHOMN KU3HU B
rpynnax M cooOlIecTBaX, BKJIKOYAs B3POCIbIE U COLMAJIbHBIE COOOIIECTBA; ydacTue B
IIKOJBHOM CaMOYNpPaBJIEHUUM U OOLIECTBEHHOM JKU3HM B IIpelesiax BO3PACTHBIX
KOMIIETEHIIUM C  y4€TOM  DPETHOHANBHBIX, JTHOKYJIBTYPHBIX, COLMAIbHBIX U
HKOHOMHYECKUX 0COOEHHOCTEH];

e pa3BUTHE MOPAIBHOIO CO3HAHMSI U KOMIIETEHTHOCTH B PEILIEHMH MOPAJIbHBIX IPoOIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (JOPMUPOBAHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O
MIOBEJICHHsI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;

e (opMupOBaHME KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO
CBEPCTHHKAMHM, JACTBMHU CTapIIEro M MIIAJIIET0 BO3pacTa, B3POCIBIMH B IIpOLECCEe
00pa3oBaTesIbHON, OOIIECTBEHHO IM0JIE3HOH, yd4eOHO-UCCIe0BATENbCKOM, TBOPUECKOH U
JIPYTUX BUAOB JEATEIBHOCTH;

e (opMupoBaHHE LIEGHHOCTH 3JI0POBOTO M 0e30I1acHOro oOpas3a >KM3HU; YCBOEGHHUE IPaBHII
UHAUBUIYAIBHOTO M KOJIJIEKTMBHOTO O€30MacHOro IOBEACHHMS B Ype3BbIUANHBIX
CUTYyalUsX, YTPOXKAIOIUX KU3HU U 3J0POBbIO JIIOJIEH, IIPABUJI IIOBEICHUS HA TPAHCIIOPTE
U Ha JIOpOrax;

MeTanpeamMeTHbIe pe3yJabTaThl:

e yYMEHHE CAMOCTOSTENILHO OIPEEIATh 1IeJIM CBOEro 00yueHHsl, CTaBUTh U (POPMYIHUPOBATH
11 ceOsl HOBbIE 3a/1a4d B yueOe M IO3HABATENbHON 1€ TeNbHOCTH, Pa3BUBAaTh MOTUBBI U
MHTEpECHl CBOEH M03HABATEIbHON 1€ TEILHOCTH;

e yMEHHE CaMOCTOSTENIbHO IUIAHUPOBaTh IIYTH JOCTMDKEHHUS IIeJiel, B TOM 4HCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hambosiee IPPEKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX M MM03HABATEIbHBIX 33/1ay;

e YMEHHE COOTHOCHUTh CBOHM JEHCTBUS C IUIAHUPYEMBIMH DPE3YJIbTaTaMHU, OCYIIECTBIAThH
KOHTPOJIb CBOEH JIEATETbHOCTH B IIpolecce JOCTHKEHHS pe3ylbTaTa, OINpeaeisiTh



crnocoObl AEUCTBUI B paMKax MpPEeAJIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICWCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYAlUEN;

e yYMEHHUE OIICHMBATh NPABUILHOCTh BBITIOJIHEHUS Yy4eOHOW 3ama4du, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELLICHUS;

e BJIQJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOLICHKHU, IPUHATHUS PEIIEHUNA U OCYILIECTBICHUS
OCO3HAHHOTO BhIOOpA B y4COHOH M TIO3HABATEILHON JESTCILHOCTH,

e yYMEHHE OIpEACNATh TMOHATHUS, CO3/1aBaTh OOOOIIEHUs, YCTaHABIWBATH aAHAJOTHUU,
KJIACCU(UITUPOBATh, CAMOCTOSATEIIFHO BBIOMpPAaTh OCHOBAHHUS W  KPUTCPUH  JUIS
KJIaCCU(UKAIIMHU, YCTAHABIMBATh NMPHYNHHO-CIICJICTBCHHBIC CBS3HU, CTPOUTH JIOTHYCCKOE
paccyxJieHue, yMo3aKkiaodeHue (MHIYKTUBHOE, NEAYKTUBHOE W 0 aHAJOTUU) U JIeNaTh
BBIBO/IBI;

e YMEHHE CO3/1aBaTh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJIETTH U CXEMBbI
JUTSI pelieHrs yaeOHBIX U MO3HaBaTEIbHBIX 33/1a4;

e  CMBICIIOBOE UTCHHE;

e yYMEHHE OpraHU30BbIBaTh Yy4€OHOE COTPYIHUYECTBO W COBMECTHYIO JIEATEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU; padoTaTh WHAMBUIYaTbHO U B TPYIIE: HAXOJUTH oOIIee
pereHue u pa3penatb KOHGINKTH Ha OCHOBE COTJIACOBAHMS TTO3UIIMN M y4€Ta UHTEPECOB;
dhopmyTupoBaTh, ApTyMEHTHPOBATh M OTCTAWBATh CBO€ MHEHHE;

e YMEHHME OCO3HAaHHO HCMOJIb30BATh PEYEBBIE CPEICTBA B COOTBETCTBUM C 3a/ladeid
KOMMYHUKAITUH IS BRIPKEHUSI CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEH; INTAHUPOBAHUS
U PErylsilui CBOEH JIEATEIIbHOCTH; BJIAJEHHWE YCTHOM M THCBbMEHHOW PpEUblo,
MOHOJIOTUYECKON KOHTEKCTHOM pEUblo;

IIpenmeTHble pe3yabTaThI:

e (dopMmupoBaHME TpEACTaBICHWH O MareMaTHKe Kak O METOJe  IO3HaHHS
JEWCTBUTEILHOCTH, TIO3BOJISIONIEM OMTUCHIBATH M H3y4aTh PeabHbBIE IPOIICCCHI U SIBIICHHS,
e pa3BUTHE yYMEHHH paboTaTh C y4COHBIM MATEMaTHYECKUM TEKCTOM (aHAJM3UPOBAThH,
W3BIIEKaTh HEOOXOIUMYIO MH(OPMAIMIO), TOYHO U TPaMOTHO BBIPAXKaTh CBOU MBICIIH C
NPUMEHEHHEM  MaTeMaTU4eCKOH  TEPMHHOJIOTMM W CHMBOJIMKH,  IPOBOJUTH
KiIaccu(uKauy, JIOTHYeCKHe OOOCHOBAHHMS, JIOKA3aTeNbCTBA  MAaTEMaTHYECKUX

YTBEPKICHUI;
e pa3BUTHE NPEJICTABICHUNM O 4YHCIE M YHCIOBBIX CHUCTEMaX OT HATYpaJbHBIX [0
NEUCTBUTENBHBIX  YHCEN; OBJIaJIcHUE HaBbIKAMU  YCTHBIX, MUCbMEHHBIX,

WHCTPYMEHTAIIbHBIX BHIYUCIICHUIH;

e OBJIQJICHHE CHMBOJILHBIM SI3BIKOM aireOpbl, MpUeMaMH BBHIMOJIHEHUS TOKIECTBEHHBIX
npeoOpa3oBaHMiil BRIPAKEHUMN, PEIlICHUs YPaBHEHUN, CUCTEM ypaBHEHUH, HEPABEHCTB U
CUCTEM HEPaBEHCTB; YMEHHUS MOJICIMPOBATh peajbHbIE CUTYyal[MH Ha SI3bIKE anreopsl,
UCCIEeI0BaTh IMOCTPOCHHBIE MOJENU C  KCIOJb30BaHHEM ammapara  ajareopsl,
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTaT;

e OBJAJCHHE CUCTEMOM (YHKIMOHAIBHBIX MOHATHI, pPa3BUTHE YMEHHS HCIIOJIB30BaTh
(GyHKIMOHATBHO-TpapUecKe IIPEICTaBICHUS ISt pelieHus Pa3INYHbIX
MaTeMaTUYeCKUX 3a]au, JUIsl OMMCAHUS M aHAJIN3a pealIbHbIX 3aBUCUMOCTEH;

e OBJAJCHME MPOCTEHIIMMM CIOCOOAMHU NPEACTABICHUS W aHAJM3a CTATUCTHYECKUX
JAHHBIX; (OPMUPOBAHME TMIPEJCTABIECHUM O CTATUCTHUYECKUX 3aKOHOMEPHOCTIX B
peasbHOM MHpPE M O Pa3IMUYHBIX COCcO0aX MX U3YYEHHSs, O MPOCTEHIINX BEPOSTHOCTHBIX
MOJIENISIX; Pa3BUTHE YMEHHMI M3BJIEKaTh MH(MOPMAIUIO, IPEICTABICHHYIO B Ta0IMIaX, HA
auarpammax, rpaukax, OMHMChIBaTh M aHAJIM3MPOBATH MACCHBBI YHMCIOBBIX JaHHBIX C
MIOMOIIBI0 MOAXOJAIINX CTaTUCTUYECKUX XApAaKTEPUCTHK, HMCIOJIb30BaTh IOHUMAaHHUE
BEPOSATHOCTHBIX CBOMCTB OKPYXAIOIIUX SBICHUN NPU MPUHITUN PEIICHUH;

e Ppa3BUTHE YMEHMM NPUMEHSATh U3YUEHHBIE NTOHATHS, PE3YJIbTAaThl, METOABI AJIS PELICHUS
3a]1a4 MPaKTUYECKOTO XapaKTepa 1 3a/1a4 U3 CMEXHBIX JUCLUUIIIMH C UCIIOJIb30BaHUEM IIPU
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HEOOXOMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KOMIIBIOTEPA, IOJIb30BAaTHCS OLIEHKOW H
MIPUKUAKOM MTPU MPAKTUYECKUX pacyeTax.

BbINYCKHUK HAYYUTCH

DJIeMeHThI TeOPHU MHOKeCTB 1 MATeMaTH4eCKOH JIOTUKHU
omnepupoBath Ha 0a30BOM YpPOBHE NOHSTHUSIMU: MHOXECTBO, 3JIEMEHT MHOXECTBa,
IIOJIMHOKECTBO, IIPUHAJICKHOCTB;
3a/1aBaTh MHOKECTBA IIEPEUHUCICHUEM HUX DJIEMEHTOB;
HaXOJUTh IepeceueHue, 00beIMHEHUE, [T0AMHOKECTBO B IIPOCTEUIIINX CUTYaALUAX;
OlepupoBaTh Ha 0a30BOM YpPOBHE IOHATHAMHU: OIpPEIEICHHE, aKCHOMa, TEopeMma,
JOKa3aTeNbCTBO;
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JUIsl OATBEPKACHUS CBOUX BBICKA3bIBAHUI.

B noBcenHEeBHOM XU3HU U IIPA U3YYEHUU JPYTUX MPEAMETOB:

WCIIONb30BaTh Tpauueckoe TMPEACTaBICHHE MHOXKECTB JJIsi ONHMCAHHUS peaTbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHHUH 3a7a4 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa
OTepHpoOBaTh Ha 0a30BOM YpPOBHE MOHSATHUSAMH: HATypaIbHOE YHCJIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAsI JAPOOb, JecCATUYHAs ApOOb, CMENIaHHas ApoOb, pallMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHB;
HCIIOJIb30BATh CBOWCTBA YKCEN U MPABWIIA JEHCTBUN ITPU BBITIOJHEHUH BBIYUCIICHU;
HCMOJIb30BATh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BBIYMCICHUN U
PELIEHNH HECIIOKHBIX 3a/a4;
BBIMNOJIHATH OKPYTJICHUE PAIIMOHATBHBIX YHCENI B COOTBETCTBUH C IIPaBUJIaAMU;
OIICHUBATh 3HAYEHUE KBAJIPATHOTO KOPHS M3 MOJIOKHUTEIBHOIO 1[EJI0T0 YUCa;
pacrno3HaBaTh pallMOHAIbHBIE U UPPALIMOHAIBHBIEC YHCIIA;
CpaBHMBATH YHCIIA.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:

OIICHUBATh PE3YyJIbTAThl BEIYUCICHUM MIPH PEIICHUN MPAKTUUECKUX 3aa4;
BBITIOJIHATH CPAaBHEHUE YHCET B PeabHBIX CUTYaIUSX;
COCTaBIISATh YHCJIOBbBIE BHIPAKECHUS IIPU PELICHUU MMPAKTUUECKUX 3aa4 U 3a/1a4 U3 JIPYruxX
y4eOHBIX MPEAMETOB.

ToxnecTBeHHbIE MPe0OPaA30BAHUS
BBITIOJIHATh HECJIOKHBIE MpeoOpa3oBaHMsl Ui BBIYMCICHUS 3HAUYEHUH YHMCIIOBBIX
BBIPKEHUH, COAEPXKAIUX CTEMEeHH C HATypaJbHBIM IOKa3aTelieM, CTENEHU C LENbIM
OTpUIATENIbHBIM MTOKa3aTeNeM;
BBITIOJIHATh HECTOXKHBIE MPEeoOpa3oBaHUs IENbIX BBIPAKEHHUM: PACKphIBaTh CKOOKH,
MIPUBOJIUTH MOJOOHBIE CIaraeMeie;
WCI0JIb30BaTh (POPMYIIBI COKPAILIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBbI, KBaJApaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOIIEHUS BHIYMCICHUN 3HAUEHUN BBIPAKCHHIA;
BBITIOJIHATH HECITIOKHBIE TPE0Opa3oBaHusl IPOOHO-TUHEHHBIX BHIPAKEHUN U BEIPAXKEHUH C
KBaJPaTHBIMU KOPHSMH.

B noBcemHeBHO KU3HU U IIpu U3YYCHUU APYTUX IMPEAMCTOB:

IIOHUMATh CMBICJI 3aIIMCH YHUCJIa B CTAHIaPTHOM BHJIE;
OIIepHpOBATH Ha 6a30BOM YPOBHE MOHATHEM «CTaHJAPTHAsSI 3aIIUCh YHUCIIAy.

YpaBHeHUS M HEPABEHCTBA
onepHpoBaTh Ha 0a30BOM YpPOBHE MOHSATHSMHU: PAaBEHCTBO, YHCIOBOE pPaBEHCTBO,
YpaBHEHUE, KOpPEHb YPAaBHEHHUs, PCIICHHE YPaBHEHHs, YHMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE HEPABEHCTBA;
IIPOBEPSTH CIPABEAINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEMHBIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIIUECS K JIMHEWHBIM;
peliaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPAaBHEHUM, HEPABEHCTB;
MIPOBEPATS, SIBJISAETCS JIU JAHHOE YUCIIO PellIEeHNEeM YpaBHEHUS (HEpaBEHCTBA);
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pelaTh KBaApaTHbIE ypaBHEHUs 10 (opMyiie KOpPHEH KBaJApaTHOTO YpaBHEHHUS;
n300pakaTh peIICHUs] HEPABEHCTB M MX CUCTEM Ha YUCIIOBOW MPSMOI.

B noBcenHEeBHOM )XU3HU U IIPU U3YYECHUU APYTUX MPEAMETOB:

COCTaBJIATh U PEIIATh JJUHEHHBIC YPAaBHEHUS [IPU PELLICHUU 33]1a4, BOSHUKAIOIINX B IPYTHX
y4eOHBIX MpeIMeTax.

D yHKIUUH
HaXOJUTh 3HAY€HHE (QYHKIMHU 110 33JaHHOMY 3HAUEHUIO apryMEHTa;
HAaXOJUTh 3HAYEHHE apryMEeHTa MO 3aJaHHOMY 3HAYCHHIO (PYHKIMH B HECIOXKHBIX
CUTYaIUsIX;
ONPENENATh TMOJOXKEHUE TOUKM IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKM IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;
1o rpaduKy HaxoJAWThb O0JIACTh OMpEENIEHUsI, MHOXKECTBO 3HAUYEHUU, HYIM (QYHKIHH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA, POMEKYTKH BO3pacTaHus U yObIBaHUS, HAaHOOJIbIIEe U
HauMeHblIIee 3HaueHus1 QyHKINH;
CTPOUTH rpa@UK JMHEWHON QYHKIIUU.

B noBceHEBHOM XU3HU U IIPA U3YYEHUU JPYTUX MPEAMETOB:

UCIO0JIb30BaTh TpaUKHU pEabHBIX MPOIIECCOB M 3aBUCUMOCTEH AJ ONpeAesieHUs HX
CBOMCTB (HauOO0JIbIIINE U HAUMEHBIIINE 3HAUEHUS, IPOMEXKYTKH BO3pACTaHUS U YObIBAHMUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T. I1.);
MCII0JIb30BaTh CBOMCTBA TMHEIHON (QYHKINU U ee rpaduK IpH PeIieHnH 3a1a4 U3 APYrux
y4eOHBIX MPEIMETOB.

TekcToBbIe 3a1a4H
pelaTh HECJIOKHBIE CIOKETHBIE 331a4K Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE ACHCTBUS;
CTPOMTBH MOJIENb YCIOBUSA 3aJauu (B BUJE TaOIMIIbl, CXEMbI, PUCYHKA MM YPABHEHUs), B
KOTOPOM NaHbl 3HAYCHHs [BYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYUH, C LEIbIO IOMCKA
pELIEeHN 3a/1a4H;
OCYIIECTBIIATh CHOCOO MOMCKA PELIEHUs 3a7aul, B KOTOPOM PacCyKIECHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHHIO WIJIH OT TPEOOBAHHUS K YCIOBHIO;
COCTABJIATH IUIAH PELIEHUS 3a1a4U;
BBIJICIIATD ATAIBI PELICHUS 3a/1a4H;
MHTEPIPETUPOBATh BBIUYUCIMTEIbHBIE PE3YIbTAThl B 3a/aye, UCCIENOBATH IIOJYYEHHOE
pELIEeHNE 3a/1a4H;
3HAaTh pa3inyue CKOPOCTeH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHHUS U 110 TEUEHUIO PEKH;
pelaTh 3a1a4d Ha HaX0XKIEHUE YaCcTH YHCia U YMCIIa 110 €ro 4acTu;
pelaTh 3a7a4M Pa3HbIX TUIIOB (Ha padoTy, Ha MOKYIIKU, HA JIBU)KEHUE), CBA3BIBAIOLINX TPU
BEJIMYMHBI, BBIICIATH 9TH BEJIMYMHBI U OTHOLIEHHS MEXKIY HUMU;
HaxOJUTh IPOLEHT OT 4YHCJA, YUCIO MO IPOLEHTY OT HEro, HaXOAWUTH IPOLIEHTHOE
CHI)KEHHE WM ITPOLIEHTHOE MOBBIIIEHUE BEJINYMHBI;
pelaTh HECI0XKHbBIE JIOTMYECKUE 3aJa4ld METOJIOM PacCyKACHUH.

B noBcegHeBHOM KU3HU U IIpU U3Y4YCHUU APYTIUX MPEAMCETOB:

BBIJIBUraTh TMIIOTE3bI O BOZMOXKHBIX IIPEACIBHBIX 3HAYCHUAX UCKOMBIX B 3a7a4€ BEJINYUH
(menatb MPUKUIKY).

Hcropust MaTeMaTUKH
OIUCBIBATh OTACIBHBIC BBIJAIOIIUECS PE3YyIbTaThl, IIOJY4EHHBIE B XOJ€ pa3BUTHUSA
MaTEMaTUKU KaK HAyKH;
3HaTh IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBS3M C OTEUECTBEHHOU U
BCEMUPHOU UCTOPUEH;
IIOHUMATh POJIb MaTeMATUKU B pazButuu Poccuu.

MeToabl MATEMATUKH
BBIOMpATh MOJXOAALIMM HM3Yy4EHHBIH METOJX Uil pelleHHs M3Y4YeHHBIX THIIOB
MaTeMaTU4eCKUX 3a/ad4;



IIPUBOJUTL  NPUMEPbl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEM B  OKpYXKaroleu
JNEUCTBUTENBHOCTU U IPOM3BEIEHUSAX UCKYCCTBA.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUNThCS

DJiIeMEeHTbI TEOPUH MHOKECTB U MATEeMATHYECKOH JIOTHKH
OTEPHpPOBATh  TMOHATHUSAMH:  OMNpEIeNieHHe,  TeopeMa,  aKCHOMa,  MHOXECTBO,
XapaKTePUCTUKH MHOYKECTBA, JEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE
MHO>KECTBO, ITOJAMHOKECTBO, PHUHAICKHOCTD, BKIIOUEHUE, PABEHCTBO MHOKECTB;
n300pakaTh MHOKECTBA U OTHOIIICHHE MHOKECTB C IMOMOIIIBIO KPYroB Diijepa;
OTIPENIENATh TPHHAUIC)KHOCTh DJIEMEHTa MHOXECTBY, OOBEIMHEHUIO U IEPECCUCHHIO
MHOJKECTB;
3a71aBaTh MHOXECTBO C MOMOIIBIO NIEPEUHCIICHHS YJIEMEHTOB, CJIOBECHOTO OITHUCAHMS,;
OTIEPHPOBATh TIOHSATHSIMH: BBICKa3bIBAHHE, WCTHHHOCTh W JIO)KHOCTH BBICKA3bIBAHMS,
OTpHIIaHUE BBICKA3bIBAaHWH, OMEpAIlMM HaJ BBICKa3bIBAHUSMH: W, WM, HE, YCIIOBHBIC
BBICKa3bIBaHUS (MMIUIMKALIUN);
CTPOWTH BBICKA3bIBAHMSI, OTPHUIIAHUS BHICKA3bIBAHUH.

B noBceHEBHOM XU3HU U IIPA U3YYEHUU JPYTUX MPEAMETOB:

CTPOMTH IETIOYKHA YMO3aKIFOUEHNUI Ha OCHOBE MCIOJIb30BAHUS TTPABUJI JIOTHKH;
WCIIOJIb30BaTh MHOXECTBA, OTEPAllUd ¢ MHOXKECTBAMH, X TpapUIecKoe MPeICTaBICHHE
JUTSI OTIMCAHMS PEATTbHBIX MPOIIECCOB U SIBJICHUH.

Yuciaa
OTIEPUPOBATH TOHATUSMU: MHOXECTBO HATYPAIbHBIX UMCEJ, MHOXKECTBO IIEJIBIX UHCET,
MHOY>XECTBO PAIMOHAIBHBIX YHCEN, WPPANMOHATHPHOE YHCIIO, KBAJAPATHBIM KOPEHb,
MHOYXECTBO JICUCTBUTENBHBIX YHCEJ, TeOMETpPHUYECKass WHTEPHpPETAIHs HATypaJbHBIX,
LIETIBIX, PAIIMOHAIIBHBIX, IEHCTBUTEILHBIX YUCET,
MMOHUMATh U OOBSCHITH CMBICIT TTO3UIIMOHHOM 3aIUCH HATYypajIbHOTO YUCIIA;
BBITIOJTHATh BBIYUCIICHHUS, B TOM YHCJIE C HMCHOJb30BaHUEM IPHUEMOB PallMOHATBHBIX
BBIYHCIICHUH;
BBITIOJTHATH OKPYTJICHHE PAllMOHATIBHBIX YUCEN C 3aIaHHOW TOYHOCTHIO;
CpPaBHUBATh pallMOHAIBHBIC U HPPAIIMOHATLHBIE YMCIIa;
MPEACTABIATH PAIIMOHAIIBHOE YHCIIO B BUJIE ACCITUIHON IPOOH;
YIOPSI0YMBATH YUCIIA, 3aITMICAaHHBIC B BUIC OOBIKHOBEHHOM M IECATUYHOM APOOH;
HaxoauTh HOJI u HOK yucen u ucnonab30BaTh UX MPU PEHICHUH 3a]1a4.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB:

IPUMEHSATh IPaBUIA MPUOIMKEHHBIX BBIYUCICHUM MPU PELIEHUN MPAKTUYECKUX 3a7a4 U
peLleHNH 3aa4 APYruX yueOHbIX IPEIMETOB;
BBITNOJIHATh CPAaBHEHUE PE3y/IbTaTOB BHIYMCICHUN NPHU PELICHUH MPAKTUUYECKUX 3a7ay, B
TOM 4HCJIe MPUOIMKEHHBIX BBIYUCICHUH;
COCTaBJIATh M OLIEHMBATh YUCJIOBBIC BBIPAXKEHMS NPHU PELICHUU MPAKTHUECKUX 3a/1ad U
3aja4 U3 ApYrux y4eOHbIX IPEIMETOB;
3aMUCBIBATh M OKPYIVIATH YMCIOBBIE 3HAUCHMS PEalbHbIX BEJIWYMH C HCIIOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHHUS.

ToxnecTBeHHBIC IPe0OPa3oBaAHUA
ONEpPHPOBATH MOHATUSMHM CTENEHH C HATypalbHBIM MOKa3aTejeM, CTENEHU C ILeJIbIM
OTpHILIATENIHBIM [TOKa3aTeseM;
BBITNOJIHATE NMPeo0pa30BaHUs LENbIX BHIPAKEHUN: TEHCTBUS C OJHOWIEHAMH (CJIOKEHHE,
BbIUWTaHHE, YMHOXEHHUE), JACHUCTBUS C MHOTOWIeHaMH (CJIOK€HHE, BbIUUTAHMUE,
YMHOXEHHE);
BBITOJIHATH Pa3jI0KeHHUE MHOTOWICHOB HA MHOXKUTENN OJIHUM U3 CIIOCOOOB: BHIHECEHUE 32
CKOOKY, IpyIIIUPOBKA, UCTIOIb30BaHUE (POPMYIT COKPALIEHHOTO YMHOXCHHUS;
BBIJIEJIATH KBaJIPaT CYMMBI M pa3HOCTH OJHOYJICHOB,;
packiaibIBaTh Ha MHOKHUTEIN KBAaJPAaTHBIN TPEXUJICH;



BBITMIOJIHATE ~ NPeoOpa3oBaHUS  BBIPAKEHHH, COJACPKALIMX CTENEHH C  LEJIbIMH
OTPHILIATEIILHBIMU TIOKA3aTeNsIMH, MEPEXOJUTh OT 3alHCH B BHJIE CTENEHH C IIEIBIM
OTPHIIATEIIbHBIM MTOKa3aTeJIeM K 3alMCH B BUJE JpoOH;
BBITIOJIHATH NMPE00pazoBaHus APOOHO-PALMOHATBHBIX BBIPAKEHHNA: COKpaIleHue Ipooei,
MpUBEACHUE anredpandyeckux aApoOei K oOlieMy 3HaMEHATeNo, CI0KEHNE, YMHOKEHHE,
AeneHue anreOpandecKux Ipooeil, Bo3BeieHnE anredpandeckoil ApoOdH B HATYPAIbHYIO U
LETYI0 OTPULIATEIbHYIO CTEIICHb;
BBITIOJTHATH TIPEe00pa30BaHMsI BEIPAKECHUH, COIEPKAIIUX KBaIpaTHbIE KOPHHU,
BBJICIATh KBAJpaT CYMMbl WM Pa3HOCTH JABYWICHAa B BBIPAKEHUSX, COJEPKAIIUX
KBaJ[paTHbIC KOPHHU;
BBITIOJTHATE TIPe00pa30BaHMsI BEIPAKECHUH, COJIEPKAIIUX MOJTYITb.

TexcToBbIe 32124
pemaTh MPOCThIE M CIIOKHBIE 3a7addl pa3HBIX THUIIOB, a TaKXKe 3aJaud TIOBBIIICHHON
TPYIHOCTH;
WCIIONb30BAaTh pPAa3HBIE KPAaTKHWE 3alUCH KAaK MOJEIH TEKCTOB CIIOKHBIX 3a1ad Juis
MTOCTPOEHHMSI IOMCKOBOM CXEMBI U PEIICHNUS 3a/1a4;
pa3nuyaTh MOJIENh TeKCTa U MOJIEINb PEUICHHUS 3a1a4l, KOHCTPYHPOBATh K OJHOW MOIEIH
pelIeHns] HECIOKHOM 3aJauy pa3Hble MOJIEIH TeKCTa 3aa4H;
3HATh M IPUMEHATH 00a crioco0a moucka penieHus 3a1a4 (0T TpeOOBaHHS K YCIOBUIO U OT
yCIIOBHUS K TPEOOBAHUIO);
MOJICITMPOBATH PACCYKCHHS MTPH TMOUCKE PEIICHHUS 3a7a4 C MOMOIIBIO Tpad-CXEMBI;
BBIJICIISITH ATAITBI PEIISHHSI 33/1a9d M COJIEpKAHUE KK IOTO ITara;
YMETh BBIOMpaTh ONTHUMAJbHBIA METOJ PELICHMs 3aJauyd U OCO3HaBaTh BHIOOP METOJA,
paccMaTpUBaTh pa3IMYHbIE METObI, HAXOIUTh PA3HbIE PELICHUS 3a/1a4H1, €CITH BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYAHEHU NP PEILICHUH 3a/1a4;
BBITOJIHATE Pa3IMyuHbIe IPEoOpa30BaHMsl IPEUIOKEHHOM 3a/1a4l, KOHCTPYUPOBATh HOBBIE
3aJauy U3 JaHHOM, B TOM 4YHCIIe OOpaTHBIE;
MHTEPIPETUPOBATh BBIUYMCIUTENIBHBIE PE3YJIbTaThl B 3ajauye, MCCIEJOBATh MOIY4YE€HHOE
peleHue 3a1auu;
aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallUM B3aUMHOI'O PAaCIIOJIOKEHUS JABYX OOBEKTOB U
U3MEHEHHE UX XapaKTepUCTUK IPU COBMECTHOM JBMKEHMHM (CKOPOCTb, BpeMms,
paccTosiHMEe) IIPU PEIIEHUM 337a4 Ha JBIKEHHE JIBYX OOBEKTOB Kak B OJIHOM, TaK U B
IIPOTHBOIIOJIOKHBIX HAIIPABJICHUSAX;
HCCIIEIOBaTh BCEBO3MOJKHBIE CHUTYyallMM IPH PELICHUM 3a7ay Ha IBIMXKEHHE IO DEKe,
paccMaTpUBaTh pa3Hble CUCTEMbI OTCUETA,;
pemaTh pa3Ho0Opa3Hble 331a4M «HA 4acTH»,
pemaTh U 000CHOBBIBaTh CBOE PeLIeHUE 3a/1a4 (BBLACIATh MaTEMATHUYECKYI0 OCHOBY) Ha
HaXO0’KJICHUE YaCTH YUCJIA U YKCIIa [0 €ro YaCcTH Ha OCHOBE KOHKPETHOI'O CMbICia JIpoou;
0CO3HaBaTb MU OOBACHATh MJCHTUYHOCTb 3a/la4 pa3HbIX THIIOB, CBS3BIBAIOIIUX TPHU
BEIMYUHBl (Ha paboOTy, Ha MOKYNKH, Ha J[BWXKEHHE), BBIACIATb 3TU BEJIUYUHBl U
OTHOLIEHMS] MEXJIy HUMH, NPUMEHATh HUX MpPU pPELICHUH 3aj7ay, KOHCTPYHPOBATh
COOCTBEHHBIE 33JJaull YKa3aHHBIX TUIIOB;
BJIaJIeTh OCHOBHBIMU METO/IaMU PEIIEeHUs 3a/1a4 Ha CMECH, CIUIaBbI, KOHIICHTPALIUY;
pemaTh 3aJa4d Ha TMPOLIEHTH, B TOM YHUCIE CIOKHBIE MPOLEHTH, C 0OOCHOBaHMEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;
pemaTh JOrHYecKue 3a/lauid pa3HbIMM CIIOCOOaMH, B TOM YHCJE C JBYMs OJIOKaMH U ¢
TpeMsi OJIOKaMHU JAHHBIX C MOMOIIBIO TaOJIHIL;
pemaTh 3a/a4M M0 KOMOMHATOPHKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE HMCIIOJIb30BAHUS
U3YYEHHBIX METOJIOB U 00OOCHOBBIBATh PELICHHE;
pelaTh HECI0XKHBIE 3aJ]aui 110 MAaTeMaTUYeCKON CTaTUCTUKE;



OBJIaICTb OCHOBHBIMHM MCTOAAMHMU PCHICHUA CHOKCTHBIX 3aJad: apI/I(bMCTI/I‘IeCKI/II\/JI,
anreOpandeckuid, mepedop BapuaHTOB, TEOMETPUIECKUH, TpapUUECKUil, TIPUMEHATh UX B
HOBBIX II0 CPAaBHCHUIO C U3YUCHHBIMH CUTYyallUAX.

B noBcenHEBHOM )XU3HU U IIPU U3YYECHUU APYTUX NPEAMETOB:

BBIJICIIATh IIPU PEIICHUU 3a]1a4 XapaKTePUCTUKU PaccMaTpUBAacMOW B 3a/1a4e CUTYallUH,
OTJINYHBIE OT pPEalbHbIX (T€, OT KOTOPBIX a0CTParupoBaJIUCh), KOHCTPYHPOBATh HOBBIE
CUTyalldd C YYE€TOM 3TUX XapaKTEepPUCTUK, B YACTHOCTH, IpPH pELIEHUM 3aJad Ha
KOHLIEHTPALIMHU, YYUTHIBATh IUIOTHOCTh BEIIECTBA;

pelarh ¥ KOHCTPYHpPOBaTh 3a/ladyd HAa OCHOBE PAaCCMOTPEHUS pEaIbHbIX CHUTYallUd, B
KOTOPBIX HE TpeOyeTCsl TOUHBII BEIYMCIUTEIBHBINA PE3yIIbTaT;

pelaTh 3a/1a4M Ha ABM)KEHUE 10 peKe, paccMaTpUBasl pa3HbIe CUCTEMbI OTCUETA.

B noBcenHEeBHOM )XU3HU U IIPA U3YYEHUU JPYTUX MPEAMETOB:

BBINIOJIHATH IPOCTEHIIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMbIE B pealbHON KU3HU;
OIICHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIET0 MHUpA.

IIpeoGpa3oBanusn
ONEepUpOBaTh MOHATHEM JBWXEHUS U NpeoOpa3zoBaHUs MOJI00USA, BIAAETh MpPHEMaMH
MOCTPOCHUsST (UTYp C HCIOJB30BAaHUEM JBWKEHUH U MpeoOpa3oBaHUl 1MOA00us,
MPUMEHSTh MOJIyY€HHbIE 3HAHHA M ONBIT MOCTPOEHUM B CMEXKHBIX IpeIMeTax H B
PEAIbHBIX CUTYALUAX OKPYKAIOLIEro MUPA;
CTpOUTh (QUTYpy, TOJOOHYIO JaHHOHW, TIOJB30BaThCS CBOWCTBAMH TOIOOUS st
000CHOBaHHUSI CBOMCTB QUryp;
MPUMEHSITh CBOMCTBA JBIKEHUHN IJIi TMPOBEIEHMS MPOCTEHIINX 0OOCHOBAHUN CBOMCTB

¢buryp.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB!

MIPUMEHSTHh CBOMCTBA ABM)KCHHUI M MPUMEHSTH MO00ME IS MOCTPOCHUN U BEIYMCIICHHA.

HUcTopust MaTeMaTUKH
XapaKTEepHU30BaTh BKJIAJ BBIJAIOIIUXCS MAaTEMAaTHUKOB B PAa3BUTHE MAaTEMaTHKH M MHBIX
Hay4HBIX 00J1acTeH;
MMOHMMATh POJIb MAaTEMATHKHU B pa3BUTHH Poccun.

MeToabl MATEMATHKH
HCIIOJIb3YS U3YYCHHBIE METO/IbI, POBOJIUTD JI0KA3aTEIIBCTBO, BHITIOHATEH ONMPOBEPIKCHHE;
BBIOMPATh U3y4CHHBIC METObl U UX KOMOMHAITMH JIJISl PEIICHHUS MaTeMaTHYCCKUX 3a7a4;
HCIIOJIb30BaTh MaTEeMAaTHYECKUE 3HAHUS IS ONTMCAHUS 3aKOHOMEPHOCTEH B OKPYXKaIoIen
JNEUCTBUTENHFHOCTH U IPOU3BE/ICHUSX UCKYCCTBA;
MPUMEHSTh MPOCTEHINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPH PEIICHUU MAaTEMaTUUYECKUX 3a]1a4.

COJEP)KAHUE YYEBHOI'O ITIPEJIMETA AJIT'EBPBI 7-9 KJIIACCOB
AuredpanyecKue BbIPaKeHH

BLIpa)KeHI/Ie C NCPEMCHHBIMU. 3HadeHue BBIPpAXKCHUA C TICPEMCHHBIMH. I[OHYCTI/IMBIG

3HAUEHUs TEpPeMEeHHbIX. TokaecTBa. TOXIECTBEHHbIE MPeoOpa3oBaHUsl aIreOpanyecKux
BbIpaKeHUI. Jl0Ka3aTeNbCTBO TOXKIECTB.

Crermnens ¢ HaTypaJIbHBIM ITIOKAa3aTCJICM U €€ CBOMCTBA. O)IHO‘-IJ'ICHLI.

OI[HOHHCH CTaHAApTHOI'O BUOA. CrerneHb oJHOoYIeHa. MHoroudieHsl. MHOTO4YIeH CTaHAapTHOT'O
BUJa. Crernedb MHOTOYJICHA. CJ'IO)KeHI/Ie, BbIUYMTAHUC U YMHOKCHHUC MHOTOYJICHOB. CDOpMyJ'ILI
COKpaH_[éHHOFO YMHOXCHHUA: KBaApaT CyMMblI HW KBaJpaTr pPasHOCTH MOBYX BLIpa)I(CHHf/'I,
NPOU3BCACHUC PA3HOCTU CYMMBI IBYX BBIpa)KeHPIfI. PaznoxeHre MHOroujieHa Ha MHOXKHTEIIH.
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Brinecenne o0Iero MHOXHUTENS 3a CKOOKH. Meroj rpynmupoBkd. Pa3HOCTh KBaJpaToOB JBYX
BbIpakeHnid. CymMMa M pa3HOCTh KyOOB JABYX BbIpakeHWi. KBanpatubeiii TpexwieH. Kopenb
KBaJlpaTHOro TpexwieHa. CBoiicTBa KBaJpaTHOIO TpexwieHa. PasjiokeHue KBaJpaTHOrO
TPEXWICHA HA MHOKUTEIIH.

Pannonanbubie Beipaxenus. Llensie Beipaxkenus. J[poOHble BelpakeHus. PannonanbHas
npoOb. OCHOBHOE CBOWCTBO palMOHAIBHON apoOu. ClokeHue, BBIYMTAHUE, YMHOXKCHHE WU
JeTICHNE palMOHANBHBIX JpoOeil. Bo3BeneHwe pannoHambHOW JApPOOM B CTEICHb.
ToxnecTBeHHbIE IPe0OpPa30BaHUS PALMOHAIBHBIX BbIpaxeHH. CTENEHb C LIEIbIM [T0Ka3aTeleM
" €€ CBOUCTBA.

KBanparuble kopHu. Apudmernyeckuil KBaJpaTHbIE KOPEHb U €ro CBOICTBa.
ToxnecTBeHHbIE MpeoOpa30BaHuUs BRIPAKEHUN, COAEpKAIINX KBAJpaTHbIE KOPHHU.

YpaBHeHus1

VYpaBHeHue ¢ oaHOW mnepeMeHHOW. KopeHb ypaBHeHMs. PaBHOCHIIBHBIE ypaBHEHUS.
CpoiicTBa ypaBHEHHMIl ¢ OJHOM IEepeMEHHOH. YpaBHEHHME KaK MaTeMaTH4ecKas MOJEeIb
peanbHOM cuTyauuu. JInHelHoe ypaBHeHue. KBampatHoe ypaBHeHue. dopmyna KopHeEM
KBaJpaTHOro ypaBHeHus. Teopema Buera. PannonanbHble ypaBHEHUSI.

Pemenune panuoHanbHBIX YpaBHEHMM, CBOJSIIMXCA K JIMHEHHBIM MM K KBaJIpaTHBIM
ypaBHEHUsAM. Pellenre TeKCTOBBIX 3a/1a4 C IOMOIIbIO PAlMOHAIBHBIX YPABHEHHM.

VYpaBHeHue c JByMsl MepeMeHHbIMU. ['paduk ypaBHEHHS C JByMsI IEPEMEHHBIMHU.
JluneiHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHUN C IBYyMs TepeMeHHbIMU. ['paduueckuii MeTO pEelIeHHs] CHCTEMBI
YPaBHEHUH C IByMsl IEPEMEHHBIMU. PelleHne CUCTeM ypaBHEHUN METOJOM IOJICTaHOBKHU H
cinoxenusa. Cucrema JIBYX YpaBHEHUW C JBYMs NEPEMEHHBIMU KakK MOJEIb PeabHOM
CUTYaluH.

HepaBencrsa.

UwucnoBsie HepaBEHCTBA U UX CBOMCTBA. CII0’KEHHE U YMHOYKCHHE YHUCIIOBBIX HEPABEHCTB.
OuenuBanue 3HauyeHUs BbIpakeHus. HepaBeHCTBO ¢ ojHOM mepeMeHHOW. PaBHOCHIIbHBIE
HepaBeHCTBa. YuWCIOBBIE NMPOMEXKYTKH. JIMHEHHbIE W KBaJpaTHbIE HEPABEHCTBA C OJHOM
nepeMeHHOM. CUCTEMBbl HEPABEHCTB C OJTHOM MTEPEMEHHOM.

YucaoBbie MHOKECTBA.

MmuoxectBo u ero aneMeHTH. CrocoObl 3amaHus MHOXecTB. PaBHbie MHOXecTBa. Ilycroe
MHOecTBO. [logmHOxkecTBO. Onepaunu HaJl MHOKeCTBaMH. UUCIOBbIE MHOXKECTBA. PannoHansHOe

m
YHCIIO KaK Jpo0b BHIA —>Taem € Z, n€ N, u xak OecKOHEYHAs TIEPUOAMYIECKas IECATHIHAS TPOOb.

[IpencraBnenne 00 MppanuoHaNbHOM Yncie. MHOXKECTBO JIeMCTBUTENBHBIX uncen. [Ipencrasienue
JEHCTBUTEIIEHOTO YMCIIa B BUAE OCCKOHEYHON HEMepUOMUYECKON JecATUIHON apoou. CpaBHEHUE
nercTBUTENBHBIX Yrcen. CBsa3b Mexay MHOXkecTBamu N, Z, Q, R.

DyHKIUH
YucioBble PyHKIHHU.
OyHKIMOHATBHBIE 3aBUCHIMOCTH Mex a1y BenuunHamu. [lonstue ¢pynkuun. OyHKIusS Kak

MaTeMaTu4eckass MOJielib peajibHoro mnpouecca. O0nacTh onpeeneHus U 006JacTh 3HaUCHUS
¢ynkuuu. CrnocoOs! 3ananus pyHkuuu. ['paduk ¢pynkuuu. [locrpoenue rpadukoB pyHKINI
¢ nomolibio npeodbpazoBanuil. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA (DYHKITUH.
[IpomexxyTkH Bo3pacTaHUs U yObIBAaHUS (DYHKIUH.

JIuneitnas QyHkuus, oOpaTHast IPONOPLHUOHATIBHOCTD, KBafpaTuuHast QyHKUUs, QYHKIISA
y = +/x, ux cBoiictBa u rpaduKu.



Yucii0BbIE N10CJI€10BATEIBHOCTH.

ITonsatne YUCIIOBOU [IOCIEA0BATEIBHOCTH. Koneunslie U OecKOHEeUHbIe
nocnenoBareabHOCTH. CrocoObl  3alaHusl  MOCIENOBATENbHOCTA. ApupMmeTnyeckas u
reomeTpudeckas mnporpeccud. CBONCTBa WIEHOB apU(PMETHUECKOW W TEeOMETPUYECKON
nporpeccuii. @opmynbl 00mIero WieHa apuPMETHIECKON M TeOMETPUYECKON MPOTPECCHI.
Cymma OecKOHEYHOW TeoMeTpuyecko mporpeccuu. IlpencraBieHne OeCKOHEYHOU
MEPUOANIECKOI TECATUYHON IpOOH B BUJIE OOBIKHOBEHHON APOOH.

9J1eMeHThI l'[pPIKJIaIlHOﬁ MaTEMAaTHKH
Maremaruueckoe MoaenupoBanue. [IporieHTHbIe pacuéThl. AOCOMIOTHAS M OTHOCUTEIbHAS
norpeurHocTy. [Ipubnmkénnpie BerurcaeHns. OCHOBHBIE TpaBUIIa KOMOMHATOPUKH.
YacToTa 1 BEpOSITHOCTh ciTydaitHOro coobiTus. Kiaccuueckoe onpesesnenrne BeposTHOCTH.
Haganpueie CBC€ACHUA O CTaTUCTUKE

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe IIaHUPOBaHUE MO ainredpe Uit 7-9 KIIaCCOB COCTABJIGHO € y4eToM paboueit
nporpaMmbl  BOCITMTaHHUA. BocnurarensHbIH IIOTEHIIMAJI JAAaHHOTIO yqe6H0ro npeameTa
o0ecreunBaeT pean3alio CIASAYIONUX IIeJIEBBIX MPUOPUTETOB BOCIUTAHUS OOYYAFOIIMXCS
000:

1. ®opmupoBaHUe IIEHHOCTHOTO OTHOLIEHUS K TPYAy Kak OCHOBHOMY CITOCOOY JOCTHUKEHUS
KU3HEHHOTO OJaronojyyusi 4ejoBeKa, 3ajJoTy €ro YCHEIIHOTo MpodeccHnoHaTbHOTO
CaMOOIIpeIeIICHHS U OLYIICHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

2. ®opMupoBaHUE IIEHHOCTHOTO OTHOIICHHS K cBoeMy OTeuecTBY, CBOEH MaJION M OOJIBIIO i
Ponune xak mecTy, B KOTOPOM Y€JIOBEK BHIPOC U IMO3HAJN MEpPBbIE PAJOCTH U HEyJauH,
KOTOpas 3aBelllaHa eMy MpeAKaMu U KOTOPYIO HYyHO oOeperarsb.

3. ®opmupoBaHME LEHHOCTHOTO OTHOUIEHHS K MHUPY KaK TIJIaBHOMY MPUHIUIY
YeJI0BEYECKOr0 OOIIEKUTHSI, YCIOBUIO KPENKOMl IpyKObl, HaJa)KMBaHUS OTHOIICHUN C
KoJuieramu B OyJIyIeM U co3aHusl 6JaronpusiTHOr0O MUKPOKJIMMAaTa B CBO€H COOCTBEHHOM
ceMbe.

4. ®opmupoBaHuE IIEHHOCTHOTO OTHOIICHUSI K 3HAHUSM KaK MHTEIJICKTYalbHOMY PECYpCY,
obecneunBaromeMy Oyayiiee 4eaoBeKa, Kak pe3ylbTaTy KpOMOTIUBOTO, HO
yBIJIEKATEILHOTO Y4eOHOTO Tpy/Ia.

5. ®opmupoBaHHUE IEHHOCTHOTO OTHOIIIEHHUS K 3/I0POBBIO KaK 3aJIOTY JIOJITOM U aKTUBHOMN
YKU3HU YEJIOBEKA, €r0 XOPOIIEro HaCTPOCHHS U ONTUMHUCTUYHOTO B3TJIsAa HA MUD.

6. dopmupoBaHHNE IEHHOCTHOTO OTHOIICHHUS K OKPYKAIOIIUM JIOASIM Kak 0e3yCI0BHOU U
a0COTIOTHON LIEHHOCTH, KaK PAaBHOMPABHBIM COIIMANIbHBIM MMapTHEPaM, C KOTOPbIMHU
HE0OX0IMMO BBICTPAUBATh JOOPOXKENATEIbHBIC U B3aUMOTIOICPKUBAIOIINE OTHOIICHHUS,
JAIOIIKE YEeJIOBEKY paJoCTh OOIIEHHS U MO3BOJISIIONINE N30eraTh YyBCTBA OJIMHOYECTBA.

7. ®opMHUpOBaHHE IIEHHOCTHOTO OTHOLIEHHS K CaMUM cebe Kak X03sieBaM CBOeH CyIbOBlI,
CaMOOIIPEIEISIFOIIMMCS ¥ CAMOPEAIM3YIOLIUMCS JINYHOCTSM, OTBEUYAIOIINM 3a CBOE
coOCTBeHHOE Oyayliee.

10



Auareopa. 7 kJaacc.

Conepixkanue yd4eOHOTO MaTepuaia

Bcero
JacoB

Kou-Bo
KOHTPOJIbHBIX
pabot

KOJI-BO MTPOEKTHO-
HCCIIEI0BATEINBCK
HX, TBOPUYCCKHUX
pabot

I'nasa 1. JIuneiiHoe ypaBHeHHE C OIHO MepeMeHHOI.

Beenenue B anredpy. JIuneiinoe ypaBHeHUE € OJTHOM
nepeMeHHOM Penmenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUM.

15

1

4

I'naBa 2. Ilesble BbIpakeHUs

ToxnecTBeHHO paBHbIE BeIpakeHUs. ToxaecTBa. CTeneHs c
HaTypaJIbHbIM Noka3aTtesneM. CBONCTBA CTENEHHU C
HaTypaJIbHbIM NoKa3aTesnieM. OaHouseHbl. MHOTOUNEHBI.
CrnosxeHre ¥ BBIYMUTAHUE MHOTOYJIEHOB. Y MHOKEHUE
OJIHOWIECHA HAa MHOTOYJIEH. Y MHOKEHHE MHOTOYJIEHA Ha
MHOTO4JIeH. Pa3nokeHne MHOrO4JIeHOB Ha MHOKHATENH.
Brinecenue 06111ero MHOXKUTENS 3a CKOOKU. MeToz
rpynnupoBku. [IponsBenenne cyMMbl U pa3HOCTH IBYX
BbIpaXK€HUI. Pa3HOCTh KBaApaTOB JBYX BBIPAKECHUM.
KBagpar cymmBbl ¥ KBaipaT pa3HOCTH JIBYX BBIPAKEHUM.
[IpeoOpa3oBaHne MHOTOYJICHA B KBAaApaT CyMMBbI WJIH
pa3HOCTH IBYX BhIpakeHUH. CymMMa M pa3HOCTh KyOOB JIBYX
BbIpakeHui. [I[puMeHeHne pa3InuHbIX CITIOCOO0B
Pa3I0KEHUSI MHOTOWIEHA Ha MHOKUTEIIH.

52

10

I'naBa 3. ®yHkuun

Cesi3u Mmexy BenmmunHamu. Oyakiys. CriocoObl 3a1aHus
¢dbyakuuu. ['paduk yakauu. Jluaeitnas GpyHknus, eé
rpaduK U CBOMCTBA.

12

I'naBa 4. Cucrembl JIMHEHHBIX YPABHEHUH C IBYMSI
nepeMeHHbIMU.

VYpaBHeHHUsI ¢ IByMs IepeMeHHbIMU. JInHEeltHOe ypaBHEHUE C
JBYMsI IEpEMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUH C
IBYMsI IEpEeMEHHBIMU. ["padrueckuil MeTo1 pereHus
CUCTEMBI JABYX JTUHEHHBIX YPAaBHEHHH C TByMS
nepeMeHHbIMH. Pelienue cucreM JTMHEHHBIX yYpaBHEHUN
METO/IOM MOJICTAaHOBKH. Pelenne cucrem JIMHEHHBIX
YPaBHEHUI METOJIOM CJIOkKeHUs. Pemenue 3ana4 ¢
ITOMOIIBIO CUCTEM JIMHENHBIX YPABHEHUH.

19

IloBTOpEeHUE M cucTeMaTH3alUs Y4eOHOr0o MaTepuaJa.

NTOI'O

102

23

11




Adareopa. 8 kiacc.

Conepxkanue yd4eOHOTO Marepuaia

Bcero
JacoB

Kou-Bo
KOHTPOJIbHBIX
pabot

KOJI-BO MPOEKTHO-
HCCIIEI0BATENILCKUX,
TBOPUYECKUX paboT

I'naBa 1. PanuonajibHbIe BbIPasKeHUS.

Paumonansubie 1po6u. OCHOBHOE CBOMCTBO
panoHanbHOM 1podu. ClI0KEeHNEe U BHIYUTAHUE
palMoHAIBHBIX APOOEH C OTMHAKOBBIMU
3HameHaTensIMu. Clo)KeHHe W BHIYUTaHUE
panMoHAIBHBIX APOOEH C pa3HBIMHU 3HAMEHATEIISIMHU.
YMHOXEHUE U JeJICHUE PallMOHAIBHBIX APOOCH.
Bo3BezneHue panroHaibHOM 1poOU B CTETIEHb.
ToxxnecTBeHHBIE TPEOOPA30BAHMS PAIIMOHATBHBIX
BBIpAKEHUI. PaBHOCUIIbHBIE YpPaBHEHHS.
Panmonaneubie ypaBHeHHs. CTENEHD C LETBIM
OTPHLIATENBLHBIM NTOKa3aresieM. CBOMCTBA CTENEHH C

K .
LenbIM Noka3ateneM. OyHKuug Yy = el rpaduk.

44

3

9

I'naBa 2. KBaaparubie kopHH. lelicTBUTE/IbHbIE
yuca.

®dyukiusa y = x2 u eé rpaduk. KsaapaTHble KOpHH.
ApubmMeTnuecKknii KBa[paTHBIM KOPEHb. MHOXKECTBO U
ero aneMeHThl. [loamuoxkecTBo. Onepanuu Haj
MHOKecTBaMH. YuncmoBbie MHOKecTBa. CBOMCTBA
apu(pMeTHYeCKOro KBaJpaTHOTO KOPHSI.
ToxxnecTBeHHBIEC TPEOOpPa30BaHMSI BRIPAKEHUH,
coJiepKaliux apugMeTuyeckre KBaJlpaTHble KOPHHU.

®yHKIMA y = /X 1 eé rpaduxk.

25

I'naBa 3. KBaaparHble ypaBHeHH .

KBagpatHbie ypaBHeHUs. PenieHne HenoJHbIX
KBaJpaTHbIX ypaBHeHU. Dopmyna KOpHER
KBaJpaTHOro ypaBHeHus. Teopema Buera.
KBagpatublii TpéxuieH. Penienue ypaBHeHUH,
CBOJSIIMXCA K KBaIpaTHBIM ypaBHEHHUSIM.
PaunonanbHble ypaBHEHUS KaK MAaTEMaTHYECKUE
MO/JIEJIN PEATIBHBIX CUTYaLIUM.

26

IToBTOpPeHHUE U cucTeMaTH3ALMSA Y4eOHOrO
MaTepuaja

Hrtoro

102

23

12




Adareopa. 9 kJiacc.

Conepixkanue yd4eOHOTO MaTepuaia

Bcero
JacoB

Kou-Bo
KOHTPOJIbHBIX
pabot

KOJI-BO MPOEKTHO-
HCCIIEI0BATENILCKUX,
TBOPUYECKUX paboT

I'nasa 1. HepaBencraa.

UYucnosele HepaBeHCcTBA. OCHOBHBIE CBOMCTBA
YHCJIOBBIX HEpaBeHCTB. CII0’)KEHUE U YMHOXKEHUE
YHCJIOBBIX HEpaBeHCTB. OLleHUBaHUE 3HAUCHUS
BbIpakeHUs. HepaBeHCTBaA ¢ OTHON IEPEMEHHOM.
Pemrenne HepaBeHCTB C OJHON MEPEMEHHOM.
Yucnosslie mpoMexyTKu. CUCTEMBI TMHEHHBIX
HEPABEHCTB C OJTHOM MEPEMEHHOMN.

21

1

6

I'nasa 2. KBagpaTnunas ¢pyHkuus.

Pacmmpenue cBeaenunii o pynkuusax. CpoiicTBa
¢bynkimu. [Tocrpoenue rpaduka Gynkiun y=Kf(X).
[Moctpoenue rpadukor Gyukuuit y=f(x)+b u y=f(x+a).
KBanpartuunas ¢pyHkius, e€ rpagux 1 cBOHCTBa.
Pemrenne kBagpaTHbIX HEpaBeHCTB. CHCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

32

I'naBa 3. JjieMeHTHI NPUKJIATHON MATEMATUKH.

MaremaTtuueckoe moaenupoBanue. [IporieHTHBIE
pacdeTsl. AOCOJIIOTHAS M OTHOCUTEIbHAS
norpemrHocTi. OCHOBHBIE TTpaBUjIa KOMOMHATOPHKH.
YacToTa 1 BEpOSTHOCTh CIIy4aifHOTO COOBITHSI.
Kitaccuueckoe omnpezaeneHne BEpOSTHOCTH.
HauannHbIe CBEEHNS O CTATUCTHKE.

20

T'naBa 4. UncJyioBble nocjieq0BaTe ILHOCTH.

UucnoBele MocleoBaTeabHOCTH. Apudmernyeckas
Mporpeccusi. Cymma n MEePBBIX YJICHOB
apudmernyeckoit  mporpeccun.  ['eomerpuueckas
MIPOrpeccusl. Cymma n MIEePBBIX YJICHOB
reoMerpuueckoil mporpeccun. Cymma OecKOHEUHOI
reOMETPUYECKON MPOTrPECCHH

19

IloBTOpEeHuUe U cucTeMaTH3aUA YieOHOT 0
MaTepHaJa

10

Hrtoro

102

28

13




