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PaGouas nporpamma no anredpe auas 9-ro kiiacca
MOSCHUTEJBbHAS 3AITIUCKA

Pabouass mporpamma mo anreope Ha 2022/23 y4eOubiii ron mis obydaromuxcs 9-ro kmacca MBOY COII Ne 11
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUIMHU:

o denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazopanuu B Poccuiickoit deaeparuuny,

e mpukaza MunnpocBemenuss or 22.03.2021 Ne 115 «O6 yrtBepxkaenuu I[lopsinka opraHuzanuu U
OCYIIECTBIICHUSI 00pa30BaTENLHON AEATEIBHOCTH MO OCHOBHBIM OO0IIE00pa30oBaTeIbHBIM IPOrpaMMaM —
00pazoBaTeNbHBEIM  IIPOTpaMMaM  HAdaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro W CpeaHero oOImero
oOpa3oBanus» (pactpocTpaHseTcs Ha npaBooTHoIueHus ¢ 1 centsops 2021 roxa);

e mpukaza MunHoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxknaennn OI'OC ocHOBHOTO 00IIero
00pazoBaHMY,

o CII 2.4.3648-20 «CaHUTapHO-3IMIEMHONOTHYECKAE TpPeOOBaHUS K OpraHM3alusAM BOCIHTAHHA U
o0y4yeHus, OTABIXa U O3/[0POBICHHS JACTEH M MOJOACKW», YTBEPKIACHHBIX MOCTAHOBIEHHMEM TJIaBHOTO
caautapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHn4ecKHe HOPMATUBBI U TPEOOBAHUS K O0ECICUCHUIO OE30MTaCHOCTH U (WITH)
Oe3BpeAHOCTH ISl 4esioBeKa (PakTOPOB Cpelbl OOMTAaHUS», YTBEPIKICHHBIX MOCTAHOBJIEHHEM TJIaBHOTO
canutapHoro Bpaua ot 28.01.2021 Ne 2;

e KOHLENIUH Pa3BUTUS MaTeMaTHYECKOTO0 00pa30BaHus, YTBEPKACHHON pacropspkenueM [IpaButenbcTBa OT
24.12.2013 Ne 2506-p;

e y4YeOHOTO IUTaHA OCHOBHOrO O0IIero oOpa3oBaHUs, yTBepKiAcHHOro mnpukazom ['BOY COII Ne 1 or
31.08.2021 Ne 175 «O BHeceHMHM W3MEHEHHH B OCHOBHYIO OOpa30BaTEIbHYIO MPOrpaMMy OCHOBHOTO
o01iero o6pa3zoBaHs,

e paboucii mporpamMmsel Bocnutanus MbOY COI Ne 11;

e YMK Mepansk A.I'., [lonorckunii B.b., Sxup M.C.; non penakuueit [lomonsckoro B.E. mo anrebpe ms 9-x
KJIaCCOB.

Jist peanu3zayy IporpaMMbl HCIOJB3YIOTCS mocodus u3 YMK:
1. Jns meparora:

e yueOHUK «Anrebpa. 9 kimacey,
e METOJMYECKOE Mmocodue «Airedpa. [Junakruyeckue Matepuaiibl. 9 Kiaacey.

2. JInst oOyuaromuxcsi:
e yueOHUK «Anrebpa. 9 Kimaccy.
MecTto y4eOHOro npeamera «Ajaredépa» B y4e0HOM IIaHe

B cooTBercTBHM ¢ y4eOHBIM IJIaHOM OCHOBHOTO 00miero oopasosanust MBOY COLL Ne 11 Ha uzyueHue yueOHOTO
npeamera «Anredpa» B 9-M kiracce otBoauTes 3 aca B Heenmo/102 vaca B roj (34 yueOHbIe Heenn).

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI

Peanmmsamust mporpamMel no anrebpe B 9-x Kilaccax HaleleHa Ha JIOCTIDKEHHE OOYYaloMUMHCS TpeX TPy
PE3yIbTaTOB: MPEIMETHBIX, METAPEAMETHBIX, THYHOCTHBIX.

JIMYHOCTHBIE pe3yJabTaThl:

e BOCITUTAaHUE POCCHUICKOHN IPaKIAaHCKOH MACHTUIHOCTU: MATPHOTU3MA, YBOXKEHHsI K OTEUYECTBY, IPOIIIOE U
HACTOSIIEe MHOTOHAIIMOHAIBLHOTO Hapoja Poccuu; oOco3HaHHWE CBOEM 3THUYECKOW NPUHAJICKHOCTH,
3HAaHUE UCTOPUH, S3bIKA, KYJIbTYPhl CBOECTO HAPOJAA, CBOETO Kpasi, OCHOB KYJIbTYpPHOTO HAclIeIUsl HAPOJOB
Poccun m denoBedecTBa; YCBOCHHE T'YMaHHUCTHYCCKUX, NEMOKPATHUCCKUX W TPAIAUIIMOHHBIX IIEHHOCTEH
MHOTOHAIMOHAILHOTO POCCHICKOTO OOIIECTBA; BOCIMTAHME YYyBCTBAa OTBETCTBECHHOCTH W JIOJITA MEpen]
Ponunoii;



e (opMHPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOY4YaloIIMXCs K
CaMOPa3BUTHIO M CaMOO0Opa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHHIO, OCO3HAHHOMY
BBIOOPY M TIOCTPOCHUIO JaNbHEHIIEH HHANBUAYAILHONH TPAeKTOPUU 00pa30oBaHus Ha 0a3e OPUEHTHPOBKHU B
mupe mnpodeccuili ¥ HpodecCHOHANBHBIX MPEANOYTEHHH, € YYETOM YCTOWYMBBIX I103HABAaTEIbHBIX
HMHTEPECOB, a TAKXKE HAa OCHOBE ()OPMHMPOBAHMS YBAKUTEIBHOTO OTHOLICHMS K TPYHY, Pa3BUTHs OIbITA
y4acTHs B COLMAIBHO 3HAUUMOM TPYAE;

e (QopMupoBaHHE LIEIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON IIPAaKTUKH, YYUTHIBAIOIIETO COLUAIBHOE, KYJBTYpPHOE, S3bIKOBOE, JyXOBHOE
MHOroo0pa3ue COBPEMEHHOI'0 MUpA,;

¢ (QopMupoBaHHE OCO3HAHHOTO, YBaKUTEIHHOTO U JOOPOKETATENHHOTO OTHOLICHHUS K JIPYrOMY YelIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHHIO, KYJIbType, SA3bIKY, BEpe, I'PaKIAHCKOW IMO3MLMH, K HCTOPHUH, KYJBTYpE,
PENUruY, TpagulMsM, SI3bIKaM, EHHOCTSIM HapoJoB Poccuu v HapomoB MHpa; TOTOBHOCTH U CIIOCOOHOCTH
BECTH IUAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aHMOIIOHUMAaHUS;

* OCBOGHHE COLMAJIbHBIX HOPM, NPaBWJI IOBEINCHHS, posied UM (OpM COLMAIBHON XHU3HM B TPYNIax M
cooOuiecTBax, BKJIOYasi B3pOCIbIE U COLMAIbHbIE COOOIIECTBA; y4acTe B LIKOJIBHOM CaMOYIIPABICHUU U
0OIIECTBEHHOW KHU3HH B MPeEJesiaX BO3PACTHBIX KOMIETEHIUH C YIETOM PETHOHABHBIX, STHOKYJIbTYPHBIX,
COLIMAIBHBIX Y DKOHOMHYECKUX OCOOEHHOCTEN,

e pa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTHM B PpEIICHHH MOpaJbHBIX IPOOJIEM Ha OCHOBE
JMYHOCTHOTO BbIOOpa, (POPMHUPOBaHKE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO MOBEJCHHS, OCO3ZHAHHOTO
M OTBETCTBEHHOT'O OTHOILIEHUSA K COOCTBEHHBIM HOCTynKaM;

e (QopMupoBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOILICHMH U COTPYAHUYECTBE CO CBEPCTHHKAMHU,
JETbMHU CTapLIeT0 W MJAJIIEro BO3pacTa, B3POCIBIMH B Ipolecce 0o0pa3oBaTeNbHOH, OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKON U IPYTUX BUIOB AEATEIBHOCTH;

¢ (opmMupoBaHHE LICHHOCTH 30POBOT0 U Oe30MacHOro 00pasa )KU3HU, YCBOCHUE MPABUI HHANBUIAYAIBHOTO U
KOJIJIGKTUBHOT'O 0€30TaCHOI0 TOBEACHUS B UPE3BBIYAMHBIX CUTYALMAX, YTPOXKAIOMINX KU3HU U 310POBbIO
JIIOJIeH, IpaBUJI TOBECHNA Ha TPAaHCIIOPTE U Ha JOPOrax;

e (QopMupoBaHHE OCHOB OSKOJIOTUMECKOW KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMECHHOMY YPOBHIO
9KOJIOTHYECKOI'0 MBIIIJICHUS], PA3BUTHE OIBITA 3KOJIOTHUYECKH OPHEHTHUPOBAHHON pe(IeKCHBHO-OLEHOYHOM
u npaKTqucxoﬁ JACATCIBbHOCTHU B ) KU3HCHHBIX CI/ITya]_[I/ISIX;

e O0CO3HAHHE 3HAYCHHUS CEMbH B KM3HU 4YEJIOBEKAa M OOINECTBA, NPUHATHE IIEHHOCTU CEMCEHHOW KHU3HH,
YBaKUTEIbHOE U 3200TIMBOE OTHOIIEHHUE K WIEHaM CBOCH CEMbH;

e pa3BUTHE 3CTETUYECKOrO CO3HAHMS Uepe3 OCBOEHHE XYJ0KECTBEHHOT0 Hacieaus HaponoB Poccun n mupa,
TBOPYECKOM JIeATeJIbHOCTH ICTETHUECKOI0 XapaKkrepa

MeTal’[pe}]MeTHLIe pe3yJabTarThl:

e YMEHHUE CaMOCTOSTEIILHO ONMPEACIATh LEIN CBOEro 00yUYeHUsl, CTaBUTh U (POPMyIMpOBaTh JJis ce0si HOBBIC
3a7auu B yueOe W MO3HABATEIBHOM JEATENLHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIHHOM
JeSITEIbHOCTH,

* YMCHHE CAMOCTOSATENLHO TUIAHMUPOBATH IYTH JOCTHKECHUS 1IeJIel, B TOM YHCIIE allbTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh Hanbolee 3pPEeKTHBHBIC CIIOCOOHI pellicHHs YIeOHbIX U MO3HABATENBHBIX 33]1a4,

* YMEHHE COOTHOCUTH CBOM JCHCTBHSA C IJIAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBISITh KOHTPOJIb CBOEH
JESTEIbHOCTH B MPOLECCE JOCTIKEHHMS pe3yibTaTa, ONpeleNisiTh CIOcoObl JIEHCTBUH B paMKax
NPENIOKEHHBIX yCJIOBUH W TpeOOBaHMA, KOPPEKTHPOBaTh CBOW JICWCTBHS B COOTBETCTBHH C
M3MEHSIONIEICS CUTyanuen;

¢ yYMEHHE OLICHHWBATH IIPABUIBHOCTD BBHINIOJIHEHUS yUeOHOM 3aauu, COOCTBEHHBIE BO3MOYKHOCTH €€ PELIeHNS,

e BIIQJICHUE OCHOBaMHU CAaMOKOHTPOJIS, CAMOOIIEHKH, TNPHHATHUS PENICHUH U OCYIIECTBICHHS OCO3HAHHOTO
BbIOOpa B yueOHOM U MMO3HABATEILHOM JISSTEIHHOCTH,

e YyMEHHE ONpEeAessTh MOHATHA, CO3[aBaTh OOOOIIEHHUS, YCTAaHABIMBATh AHAJOTHHM, KIACCH()UUIUPOBATS,
CaMOCTOSITETIbHO BBIOMpATh OCHOBAHWS WM KPUTEPHUH JUIsl KJIacCH(UKAIlUK, yCTaHABIWBATh MPUYUHHO-
CIIC/ICTBEHHBIC CBSI3H, CTPOUTH JIOTHIECKOE PACCYXKIACHHE, YMO3aKIIOUeHHE (MHIYKTHBHOE, IeyKTUBHOE H
10 aHAJIOTHH) U JIeNIaTh BHIBOJBI;

e YyMEHHE CO3[aBaTh, MPUMEHITH M MPEeoOPa30BbIBATH 3HAKK W CHMBOJIBI, MOAEIH U CXEMbI IS PELICHUS
yueOHBIX W TIO3HABATEIBHBIX 3a/1a4;

e CMBICIOBOE YTEHHE;

e YMCHHE OpraHHW30BBIBATh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO JAEATENBHOCTb C YUUTENeM U
CBEpCTHMKAaMH; paboTaTh HHAUBHIYaJIbHO M B TIpyMNIE. HAXOOUTh oOOIlee pelleHHe U pas3pelaThb
KOH()JIMKTHI HA OCHOBE COIJIACOBAHMS MO3MIMH M yUeTa HHTEPECOoB; (GOpMyInpoBaTh, apryMeHTHPOBATH H
OTCTauBaTh CBOE MHEHUE,



e yYMEHHE OCO3HAaHHO HCIIONB30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHU C 3aJadyeli KOMMYHHUKAIIUH IS
BEIPaXXCHHS CBOUX UYBCTB, MBICIICH W MOTPEOHOCTEH; IJIAHUPOBAHUS U PETYIISALUN CBOCH NEATEIBHOCTH;
BJIQJICHUE YCTHOM U MUCbMEHHON PEUbl0, MOHOJIOTMYECKON KOHTEKCTHOM PEUbIo;

e (¢opMuUpOBaHWE W pa3BUTHE KOMIIETEHTHOCTH B OONACTH  WCIIOJNB30BaHUS  HMH()OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TexHomoruit (mamee — MKT-kKoMIeTeHIMK); pa3BUTHE MOTHBAIMH K OBJIAICHHIO
KYJBTYpPOU aKTUBHOTO TOJB30BAHUS CIIOBAPSIMHU U IPYTUMU TOUCKOBBIMU CUCTEMAaMU;

e (dopMuUpOBaHHE U PA3BUTHE JKOJOTHYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSATh €ro B II03HABaTENbHOM,
KOMMYHHKAaTHBHOM, COIMATbHON MPAKTUKE U MPOPECCHOHATFHON OPUEHTAIINH.

IIpenmeTHBbIE pe3yabTaThI:

e (opmupoBaHHE TIPEICTABICHNN O MAaTEMAaTHKE KaK O METOJIC TIO3HAHUS IEHCTBUTEIHFHOCTH, TO3BOJISIOIIEM
ONUCHIBATh U U3y4YaTh pPeasbHbIC MPOIECCHI U SBICHUS,

e pasBUTHE YMEHHH paboTaTh C y4YeOHBIM MAaTEMAaTHYECKHMM TEKCTOM (aHAIM3UPOBATh, H3BIICKAThH
HEOOX0oMUMYI0 HH(OPMAIIUI0), TOYHO H TPaMOTHO BBIPAXKATh CBOM MBICIH C [PUMEHCHHUEM
MaTeMaTHIECKON TEPMHHOJIOTHH M CHMBOJIMKH, TIPOBOJNUTH KJIACCH(PUKAIINH, JOTHIECKHE 00OCHOBAHMS,
JTIOKa3aTebCTBA MATEMATUICCKUX YTBEPKICHHUIA;

e Dpa3BUTHE MPEJCTABICHUN O YHCIE W YHCIOBBIX CHCTEMaX OT HATYPAIbHBIX JO JCHCTBUTENHHBIX UYHCEN;
OBJIaJIeHVE€ HABBIKAMH YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIBLHBIX BHIUHCICHHIH;

e OBJJAACHHUC CHUMBOJIBHBIM S3bIKOM aJ'IF€6pI)I, HpI/IeMaMI/I BBIIIOJTHECHUSA TOXICCTBECHHBIX HpeO6p330BaHI/II\/'I
BBIDAKCHHUM, PELICHMS] YPAaBHECHUN, CHUCTEM YPABHEHHUHM, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHUS
MOJICTIMPOBATh pealbHblE CHTyallud Ha s3bIKe anreOphl, WCCIEeNOBaTh IMOCTPOCHHBIE MOJENHA C
WCIIOJIb30BaHHUEM amiapaTa anreOpbl, HHTepPIPETUPOBATh MOJTY4YCHHBIN pe3ybTaT;

e OBJAJICHHE CHCTEMOH (DYHKIMOHAJBHBIX TOHSTHH, Pa3BUTHE YMEHHUS HCIIONB30BaTh (PYHKIHMOHAIBHO-
rpaduygeckue MpencTaBICHUs U PEIICHHs Pa3IMYHBIX MATEMAaTHIECKHUX 33]1a4, JIJIs OTMCAaHUS U aHaIn3a
peanbHbIX 3aBUCUMOCTEN;

e (OBJIAACHUC I‘GOMCTpI/IquKI/IM SA3BIKOM, pa3BI/ITI/I€ YMCHI/ISI HUCIIOJIB30BAaTh €ro Mmjid OIIMCaHHus HpeILMCTOB
OKPYKaOILEro MHUpa; Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUM, N300pa3UTEIbHBIX YMCHHUN, HABBIKOB
TEOMETPHUYECKUX ITOCTPOCHUH;

e (QopMupoBaHHE CHCTEMATHYECKHX 3HAHWU O IUIOCKMX (UTypaX M WX CBOWCTBaX, NpEACTaBICHUHA O
MIPOCTEUINX IPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE YMEHUN MOJECIMPOBAHUS PEAIBHBIX CUTYallMH HA SI3bIKE
TE€OMETPHH, UCCIIEIOBAHUS TIOCTPOCHHON MOJIENN C WCIIOIb30BAHUEM TE€OMETPUIECKUX MTOHITHIA U TEOPEM,
amnmapara anreOpbl, peleH!s TeOMETPUYECKUAX U MTPAKTHYECKUX 33]1a4;

e OBJIJICHHE NMPOCTEHIIUMU CIIOCO0AMU NIPECTABIICHUS U aHAJIM3a CTATUCTUYCCKUX JTaHHBIX; GOpMHUpOBaHKE
MIPEJICTABICHUH O CTAaTHCTUYECKHX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE M O Pa3IHYHBIX CIIOCO0aX WX
W3YyYeHUs, O NPOCTEHINX BEPOSTHOCTHBIX MOJNENSX, pa3BUTHE YMEHHU W3BJIEKaTh WH(OPMAIIHIO,
MPEJICTABICHHYI0 B TaOmWIlaX, Ha Juarpammax, rpa(bI/IKax, OIMCHIBATh W AHAIM3UPOBATH MACCUBBI
YUCJIOBBIX NJAHHBIX C ITIOMOIIBKO MOAXOAAIINX CTATUCTHYCCKUX XapaKTepI/ICTI/IK, HUCIIOJIB30BAaTh ITOHUMAHUEC
BEPOATHOCTHBIX CBOWMCTB OKPYKAIOIIUX SBJICHHUH MTPH MIPUHATHU PEIICHUN;

L paSBI/ITI/Ie YMeHI/Iﬁ HpI/IMeHHTL H3yquHBIe IIOHATHUSA, peSy.]'ILTaTI)I, METOAbI JIsA peH_IeHI/ISI 3a1a4
HpaKTquCKOFO xapaKTepa 1 3a1a4 U3 CMCXKHBIX AUCHUIIJIMH C HCIIOJIB30BAHUEM HpI/I HCOGXOJII/IMOCTPI
CIIPAaBOYHBIX MAaTEepUaJIOB, KOMIIBIOTEPA, IOJb30BAThCS OLICHKOM M MNPUKUAKONM MpU NPaKTUYECKUX
pacyeTax.

BbinycKHUK HAYYUTCS:
JJIeMeHTBI TEOPHHM MHOKECTB M MAaTEeMATHYECKOM JIOTHKHI

e onepupoBaTh Ha 0a30BOM YpPOBHE IOHATHSMH: MHOXKECTBO, JJIEMEHT MHOXECTBA, IMOJIMHOXKECTBO,
MIPUHAJIEKHOCTb;

e 33/1aBaThb MHOXECTBA IIEPEUNCIEHUEM UX 3JIIEMEHTOB;

e HaxXOAWTH IepeceueHne, O0beAMHEHHE, IOIMHOXECTBO B IPOCTEHIINX CUTYAIHSIX;

e OIEpHpPOBaTh HAa 6a30BOM YPOBHE MOHATHIMHU: ONpEesieHNe, akCHOMa, TEOpeMa, 0Ka3aTeIbCTBO;

e [IPUBOJMTH NIPUMEPHI U KOHTPIIPUMEPHI [UISl IOATBEPKICHUS CBOMX BBICKA3bIBAHUI.

B moBcenHEBHOI KM3HU U TIPH U3YYEHNUN APYTUX MPEIMETOB:

® HCIOJb30BaTh IpauuecKoe NPEeACTaBICHHNE MHOXKECTB Ul ONUCAHMS PEAJIbHBIX IIPOLIECCOB U SIBICHMH,
NIPY pelIeHUH 3a7ay IpyTruxX y4eOHBIX MPEIMETOB.



Yucaa

e OIEpUpPOBATh Ha 0A30BOM YPOBHE MOHATHAMM. HATYPaJbHOE YHCIIO, IIEJI0E€ YHCIIO0, OOBIKHOBEHHAS IPOOb,
JECATHYHAS IPOOb, CMEIIaHHas P00k, PAlMOHANBHOE YHCIIO, apU(PMETHISCKUN KBAAPATHBIN KOPCHb,

e KCITOJIB30BATh CBOMCTBA YMCEN M MTPABUIIA ACHCTBUI MPH BHIMOJHEHUH BEIYUCICHUH;

e HCIOJB30BATh MPH3HAKK aeauMocTH Ha 2, 5, 3, 9, 10 npu BBHIMONHEHWH BBIYMCICHHH M PELICHHH
HECJIO0XKHBIX 33/1a4;

e BBINOJHATH OKPYTJICHHUE PAIIMOHATIBHBIX YHCES B COOTBETCTBHH C MPABHIAMH,

e OIICHHWBATH 3HAYCHHE KBAIPATHOTO KOPHS U3 MOJOKUTEIBHOTO [IEIOTO YHCIIa;

e pacIIO3HABATh PAIlMOHAIBHEIE U HPPAHOHAIBHEIE YHCTIA;

e CpaBHMBATH YHUCIIA.

B noBcenHeBHOI KU3HU U NIPH U3YUEHUHU APYTUX MPEIMETOB:

e OIICHUBATH PE3yJbTATHI BRIYUCICHUM MPU PEIICHUU TPAKTUUYECKUX 33134,

e BBHINIOJIHATH CPABHEHUE YUCEI B PEATbHBIX CUTYAIIUSIX;

e COCTaBJIATh YWCIOBHIE BBIPAKEHUS IPH PEIICHHM MPAKTHYECKUX 3a]ad W 3a/1ad U3 JIPYTHX YYeOHBIX
MPEIMETOB.

ToxknecTBeHHbIe NPe0OpPa3oBaAHUS

¢ BBIIOJHATH HECIIOXKHBIE MPe0OpPa30BaHusl Al BBIYMCICHUS 3HAUEHUH YMCIOBBIX BBIPRXKEHHUH, CONEPKALIUX
CTEIICHU C HAaTYpaJIbHBIM IIOKA3aTEIEM, CTEIICHU C LEIbIM OTPULIATEIbHBIM I10KA3ATEIIEM;

¢ BBINIOJHATH HECJIOKHBIE MPE0OPa30BaHUs LENBIX BBIPAKEHUI: pacKphIBaTh CKOOKH, MPUBOIUTH MOJ0OHBIE
ClIaracMele;

e HUCHOJB30BaTh (HOPMYJIBI COKpPAICHHOTO YMHOXKEHHS (KBaapaT CyMMBbI, KBaapaT pa3HOCTH, Pa3HOCTb
KBa/IPaTOB) JUIsl YIIPOIICHHS BHIYUCICHUI 3HAUCHUI BBIPAKCHUIA;

e BBIIOJHATH HECJIOXKHBIE NMPeoOpa3oBaHusl APOOHO-TMHEHHBIX BBIPRKEHUH U BBIPAKEHUH C KBaJpaTHBIMHU
KOPHSIMH.

B noBceaHeBHOMN XM3HU U IPU U3YYEHUH APYTHX MPEIMETOB!

e [IOHMMAaTb CMBICII 3aIIUCH YMCJIa B CTAHAAPTHOM BUJIE;
e OmnepUpoOBaTh Ha OA30BOM YPOBHE MOHATHEM «CTaHJIAPTHAS 3aITUCh YHCIIay.

ypaBHeHHﬂ U HEPABCHCTBA

e onepupoBaTh Ha 0a30BOM YypOBHE IOHATHSIMH. DPaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOpPEHb
ypaBHEHUS, pelIeHre YpaBHEHHS, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPAaBEHCTRA,

e TIPOBEPATH CIPABEIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;

e peluaTh JUHEHHBIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOJALINECS K JIMHEHHBIM;

e pemaTh CUCTEMBI HECTIOKHBIX JINHEHHBIX ypaBHEHHH, HEPABEHCTB,;

e [POBEPSTH, ABJISCTCS JIU JAHHOE YHCIIO PEIICHHEM ypaBHEHHs (HEpaBeHCTBA);

e pelaTh KBagpaTHbIE ypaBHEHUS 10 (popMyiie KOpHEl KBaapaTHOrO YpaBHEHHS,

e u300pakaTh pelIeHns HEPABEHCTB M UX CHCTEM Ha YHCIOBON MPSIMO.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUH IPYTUX PEIMETOB!

e COCTaBJATh W pemaTh JUHEWHbIE YpaBHEHWS TPU PEUICHHH 3a]a4, BO3HUKAIOUIMX B APYTUX YUEOHBIX
IpeAMETAX.

DYyHKUMHU

e HAaxXOIWTh 3HAYCHHE QYHKIMH O 33JaHHOMY 3HAYECHHUIO apTyMEHTa,;

e HaXOJWTh 3HAYCHUE apTyMEHTA I10 33/IaHHOMY 3HAUYCHUIO (DYHKITMH B HECJIOKHBIX CUTYAIIHSIX;

e ONpEHeNsATh MOJOXKEHUE TOYKU IO €€ KOOpAWHATaM, KOOPAWHATHI TOYKH IO €€ IOJIOKCHHUIO Ha
KOOPJMHATHOM TIJIOCKOCTH,;



e 1o TpaduKy HaxXOOUTh OOJNACTH OMNpECTCHUsS, MHOXXECTBO 3HAYCHHWH, HYIH (QYHKIMH, TPOMEKYTKU
3HAKOIMIOCTOSHCTBA, TPOMEKYTKH BO3pAacTaHUS W YObIBaHWS, HAWOOJbIICE W HAUMEHBINECEC 3HAUCHUS
GyHKIIH;

e CcTpouTh rpadvK THHEHHOW HYHKINH;

e MPOBEPATH, SIBISICTCS JIM JaHHBIA rpapuk rpadukoM 3amaHHOW (yHKIMH (JTHHEHHOH, KBaJIpaTHYHOM,
00paTHOW MPONOPIHOHATIBHOCTH);

e OMpenemsaTh NPUOIKEHHBIE 3HAYSHNS KOOPAWHAT TOUYKH MepecedeHus rpaduKkoB (yHKITHIA;

e OIEepHpoBaTh Ha 0a30BOM YpOBHE TOHATHSAMH. TIOCIEIOBATEIBHOCTh, apuMeTHUecKas IPOTrpeccHs,
reoMeTpuuecKas Iporpeccus;

e pelmaTh 33Ja4d Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJyYeH HEMOCPEICTBEHHBIM MOJACUETOM
0e3 mpuMeHeHwHsT (DOPMYIL.

B moBcenHEBHOI KM3HU U TIPH U3YYECHUU APYTUX MPEIMETOB:

e HCIOJIK30BaTh rpaduKu peabHBIX MPOIECCOB M 3aBUCUMOCTEH [UTsl ONPE/ICIICHHST MX CBOMCTB (HAMOOJIBIIINE
M HaWMEHBINNE 3HA4YeHUs, MPOMEXYTKA BO3pacTaHUS © YObIBaHMs, OOJACTH IMOJIOKUATENBHBIX |
OTpPUIATEIIBHBIX 3HAYCHHUH U T. I1.);

* WCIONB30BATh CBOWCTBA JIMHEHHOW (YHKIMH W ee TpadWK NMPH pEIIeHHH 3agad U3 JIPYTUX ydeOHBIX
MPEIMETOB.

CraTtucTuka U Teopust BepOSITHOCTEH

e HMCTh TMPEJCTABICHUE O CTATHCTHYCCKHX XapaKTEPUCTHKAX, BEPOSITHOCTH CIY4YalHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4aXx;

e pemiaTh NPOCTEHIINE KOMOMHATOPHBIC 3214l METOJIOM MPSIMOTO M OPraHU30BaHHOTO Mepedopa;

e MPEICTaBIATH JAHHBIC B BHJC TAOMHII, THArpaMM, rpaduKoB;

e YuTaTh MH(OPMAIIHIO, IPEIICTABIICHHYIO B BUJIC TAOJIHUIBI, TUarpaMMbl, rpaduka,

e OMpEAesaTh OCHOBHBIC CTATHCTUYCCKHIE XapaKTEPUCTUKU YHCIIOBBIX HAOOPOB;

e OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHIIHNX CIYYasX;

e HMETh MPEJCTABICHUE O POJIH 3aKOHA OOJIBIIINX YKCET B MACCOBBIX SBJICHUSIX.

B noBceaHeBHOMN JXU3HU U IPU U3YYEHUH APYTHX PEIMETOB!

¢ ONCHUBATH KOJUYCCTBO BO3MOXKXHBIX BApHAHTOB METOJIOM nepe6opa;

¢ HMMCTDH NPEACTABJICHUE O POJIM MMPAKTUYCCKHU NJOCTOBECPHBIX U MAJIOBEPOATHBIX CO6BITPII>'I;

® CpaBHUBAaTb OCHOBHBIC CTaATUCTUYCCKUC XAPAKTCPUCTHUKH, IMOJTYUYCHHBIC B IIPOLUECCE PCIICHUSA HpPIKJIElIlHOfI
3a/1a4d, U3Y4YCHMS pCaJIbHOTO SBJICHUSI,

® OLCHUBATH BEPOATHOCTL PCAJIbHBIX COOBITHI U SIBIICHHH B HECIOKHBIX CUTyalusix.

TexcToBBIE 321291

e pelaTh HECIOXKHBIE CIOXKETHBIC 3a/1a4l pa3HbIX TUIIOB Ha Bce apu(MeTHYECKHE ICHCTBNS,

e CTpPOUTH MOJICNIb YCJIOBHS 3a7a4u (B BUjE TAOJHUIIBI, CXEMbl, PUCYHKA WM YpaBHEHHs), B KOTOPOH [aHbI
3HAYEHMS JIBYX U3 TPEX B3aHUMOCBS3aHHBIX BEJIUYMH, C LENbI0 TOMCKA PELLICHUS 331a4H;

® OCYIIECTBJISAITh CIIOCOO TOMCKA pelIeHHA 3afadd, B KOTOPOM pAacCyXIEHHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

e COCTaBJIATh IUIAH PELICHUS 3a/1a4HU;

e BBIJICISITH JTAlbI PEIICHUs 3aauy;

e UHTEPIPETUPOBATH BBIYUCIUTEIbHBIC PE3YNIbTATHI B 33]]a4€, MCCIEN0BATh MMOIYYEHHOE PEIICHUE 3a/1a4H;

e 3HATh pa3iM4YMe CKOPOCTEH 00BEKTa B CTOSUYEH BOZE, MPOTHB TEUCHHS U TIO TEUEHUIO PEKH;

e pelaTh 33J1a4M Ha HAXOXKICHHWE YaCTH YMCIIA U YHCIA MO €ro YacTH,

e pemiaTh 337a4M pa3HBIX TUMIOB (Ha PaboTy, HAa TOKYIKH, Ha JBW)KEHHE), CBS3BIBAIOLIMX TPU BEIWYHHBI,
BBIIETISITh 9TH BEIMYMHBI U OTHOIICHUS MEXIY HUMH;

e HAaxXOJWUTh IPOLEHT OT YHWCJA, YHUCIO IO IPOLEHTY OT HEro, HaXOAWUTh IPOLEHTHOE CHIDKEHHUE WIH
MIPOLIEHTHOE MOBBIIEHNE BETUYHHEI;

e pEIaTh HECJIOXKHBIE JIOTHYECKHE 3aJa4d METOZOM PACCYKICHHM.

B noBcenHEBHOM KU3HU U IPH U3YYEHHUU APYTUX MPEIMETOB:



e BBUIBUraTh THUIOTE3bl O BO3MOJXKHBIX IIPEJCNbHBIX 3HAYEHHSAX HCKOMBIX B 3a/aue BENWYUH (Iernath
TPUKUIKY).

I'eomerpuueckue Gpurypbi
e OIepUpPOBATH HA 6A30BOM YPOBHE MOHATUSIMH I'€OMETPUUIECKUX (DUTyp;

e N3BJICKATb I/IH(bOpMaHI/IIO 0 FrCOMETPHUYCCKUX (bnrypax, IPEACTABIICHHYIO HA YCPTECKaAX B IBHOM BUJIC,
e IIPUMCHATH I PCIICHHUA 3ada4d I'€OMETPHUCCKHUE (I)aKTLI, €CJIM YCJIOBUA UX NPUMEHCHUA 3aJaHbl B SIBHOM

opwme;
® peuIaThb 3aJla4r Ha HAXOXKACHUC T'COMCTPUUICCKUX BCJIIMYUH I10 o6pa3uaM WJIN AJITOpUTMAaM.

B noBcenHeBHOI KM3HU U NIPU U3YYEHHUU APYTUX MIPEIMETOB:

e ICIIOJIF30BaTh CBOMCTBA TCOMCTPUUCCKUX (bI/II‘yp JJId pCHICHUA TUIIOBBIX 3aa4, BO3GHUKAIOIIKUX B CUTyallUsAX
HOBCGI[HCBHOfI JKWU3HHU, 3a1a4 NIPAKTUICCKOTO COACPIKAHM.

OTHOLIEHUA
e oOIEpUpOBaTh Ha 0a30BOM YpPOBHE TMOHATHSIMH. PABEHCTBO (UIyp, paBHbIe (UIYPBI, PABEHCTBO
TPEYrOJIbHUKOB, MNapajuIeIbHOCTh MPSMBIX, MNEPHEHANUKYISPHOCTh HPSMBIX, YIJIBI MEXAY MPSIMBIMH,
MEPIEHANKYIIAP, HAKJIOHHAS, TPOCKIUSL.
B noBceHEeBHOM KU3HU U IPU U3YYEHUH IPYTUX NPEIMETOB!
® KCIOJIb30BaTh OTHOIICHHUS JIJISl PELEHUSI MPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B PEAJILHOM JKU3HU.
HN3mepeHust U BbIYMCICHUS
e BBIOJIHATh U3MEPEHUE [JIMH, PACCTOSHUN, BEIIUYUH YTJIOB C MOMOIIBIO MHCTPYMEHTOB ISl M3MEPEHUI
JUTMH U YTJIOB;
e npuMeHATh (OPMYJIBI TIEPUMETPa, IUIOMIATM W o0beMa, IUIOMAAM IOBEPXHOCTU  OTACIbHBIX
MHOT'OI'PaHHUKOB MPU BBIYUCIEHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUU;
e mnpuMeHsATh TeopeMy Iludaropa, 6a3oBbIE TPUTOHOMETPHUYECKHWE COOTHOIICHWS I BBIYUCICHUS JITUH,
paccTosHU, TUIOIAJEN B MPOCTENILINX CITyYasX.

B noBce1HEBHOM KU3HU U IIPUA U3YYEHUU IPYTUX PEIMETOB!

e BBIYUCIATH PACCTOSIHUS HA MECTHOCTHM B CTAaHIAPTHBIX CHUTyalUsX, ILIOMAAU B IPOCTEHIIMX ClIydasx,
MPUMEHSATH GOPMYIIBI B IPOCTEHIINX CUTYAIHSIX B TIOBCETHEBHOM KHU3HU.

I'eoMeTprueckue NOCTPOCHUs
e HM300pakaTh TUIOBBIC TUIOCKKE PUTYPHI B QUTYPHI B IIPOCTPAHCTBE OT PYKH U C IOMOIIHIO HHCTPYMEHTOB.
B noBce1HEBHOM KU3HU U IIPU U3YYEHUH IPYTUX PEIMETOB!

® BBIIIOJIHATH HpOCTGfIIHHG IOCTPOCHHA HAa MECTHOCTH, HCO6XO}II/IMBI€ B peam)Hof/'I KHU3HU.

I'eomeTpuyeckue npeodpazoBaHns
e CTPOUTH QUTYPY, CAMMETPHYHYIO JJAHHOW (PUType OTHOCHUTEIHHO OCH U TOYKH.
B moBcenHEBHOI KM3HU U TIPH U3YYEHNUU APYTUX MPEIMETOB:

* pacro3HaBaTh JBMKCHHE OOBEKTOB B OKPY)KAIOIIIEM MHPE;
* pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYIKAIOIIEM MHPE.



BeKTprI H KOOPAMHATHI HA IIJIOCKOCTH

e OIEpHpPOBaTh HA 0A30BOM YPOBHE MOHATHIMH BEKTOP, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOpa Ha YHUCIIO,
KOOPJUHATHI HA TIOCKOCTH;
e OMpeaeNsATh NPUOIKEHHO KOOPAMHATHI TOUKH IO €€ N300PKEHUIO Ha KOOPAMHATHOM TIIOCKOCTH.

B noBcenHeBHOI KM3HU U IPH U3YUEHUHU APYTUX MPEIMETOB:

® MHCIIOJIB30BaTb BCKTOPBI IAJId PCHICHUA HpOCTCI‘/'IHH/IX 3aa4 Ha OMNpeACIICHHUEC CKOPOCTH OTHOCHUTCILHOTO
JBHKCHUS.

Hcropusa maTremMaTuKH

e ONUCBIBATH OT/JEJIbHBIE BBIIAIOIIMECS PE3YIbTAThI, IIOJyUYEHHBIE B XOA€ PAa3BUTUS MATEMAaTUKU KaK HAYKH;

e 3HATh INPUMEPHl MAaTEMAaTHYECKUX OTKPBITHH M WX aBTOPOB B CBS3M C OTEYECTBEHHOM M BCEMHUPHOM
HUCTOPHEH;

e [IOHUMAaThb POJIb MATEMATUKHU B pa3BuTuu Poccuu.

MeTO}IBI MaTeMaTuUKH

e BBEIOMPATH MOAXOMSIINMA U3YICHHBIA METO JIJISl PELICHUSI U3YYCHHBIX TUIIOB MaTEMaTUYECKUX 3a71aY;
e [IPUBOAMUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B OKpYXarolled NeUCTBUTEIBHOCTH U
MIPOU3BEACHUSIX HCKYCCTBA.

BbInycKHHK MOJTYYUT BO3MOKHOCTh HAYYHTHCH:
JJ1eMeHTbI TEOPHU MHOKECTB U MATEMATHYeCKOM JIOTUKH

e OIICpUPOBATH MNOHATHUSAMHU. ONPCACICHHUE, TCOpPEMA, aKCMOMa, MHOKECTBO, XapaKTCPUCTUKH MHOXKCCTBA,
OJICMEHT MHOXXECTBA, IIYCTOC, KOHCUHOC U OECKOHEYHOE MHOXCCTBO, IMOJMHOXKECTBO, IMPUHAAJIC)KHOCTD,
BKJIIOUYCHHEC, PABCHCTBO MHOKCCTB;

° I/I306pa>KaTL MHOXXCCTBA U OTHOIICHNUEC MHOX>KECTB C ITIOMOIIBIO KPYTOB Bﬁﬂepa;

¢ ONpeaACATb NPUHAMICI)KHOCTD 2JICMEHTA MHOXECTBY, O6T>€}1PIHGHI/IIO M IIEPECCUYCHUIO MHOXKECTB,

e 33JlaBaThb MHOXXECTBO C IIOMOIIBIO NIEPECUYUCICHUS 3JICMECHTOB, CJIOBECHOT'O OIIMCAHUI,

e OIICpHUPOBATh IMOHATHAMM. BBICKA3bIBAHME, HCTHUHHOCTb M JIOXKHOCTb BBICKA3bIBaHMs, OTpPHULAHUC
BBICKa3LIBaHHﬁ, OIlepalMy HaJ BbICKAa3bIBAHUSAMM: M, UJIM, HC, YCIOBHbIC BBICKA3bIBaHMSI (I/IMHJ'II/IKaLII/II/I);

¢ CTPOUTH BbICKA3bIBaHUWA, OTPULIAHUA BBICKA3LIBaHHIA.

B noBcetHEBHOM KU3HU U IPU U3YYEHUU IPYTUX PEIMETOB!

® CTPOUTH HEIIOYKHN YMOSaKJHOT-IeHI/Iﬁ Ha OCHOBEC HCIIOJIb30BAHMS IIPABUJI JIOTUKH,
® MHCIIOJIb30BaTb MHOXKECTBA, OICpallikd C MHOXCCTBaMH, HUX rpa(bnqecxoe npeaAcCTaBJICHUC IJId OIMMCaHUsA
PCAJIbHLBIX MMPOLICCCOB U SIBJICHUI.

Yuciaa

e ONEPUPOBATH IMOHATUSMHU. MHOKECTBO HATYpaJIbHBIX YHKCET, MHOXKECTBO LEIBIX YHCEN, MHOXECTBO
palMOHANIBHBIX YHUCET, UPPALMOHAIBHOE YHUCIIO, KBaIpaTHBIA KOPEHb, MHOKECTBO I€HCTBUTEIBHBIX YUCEN,
TCOMETPHUYICCKAA MHTECPIIPETALUA HATYPAJIbHBIX, HEJIBIX, pAllMOHAJIBHBIX, HCﬁCTBI/ITCHBHIﬂX Yyuce,

e [IOHUMATh U OOBSICHATH CMBICIT TTO3UITMOHHON 3aIMCH HATYPATLHOTO YHCIIA;

e  BBINOJIHATH BHIYUCIICHHUS], B TOM YHCJIE C UCTIOIB30BAHUEM MIPUEMOB PAllUOHANBHBIX BBIYUCICHUH;

e BBIIIOJIHATH OKPYIJIEHUE PAlMOHAIBHBIX YHACEN C 3aJaHHOM TOUYHOCTBIO;

e CpaBHUBAThH PALlMOHAJIBLHBIE U UPPALIMOHAIBHBIE YHCIIA,

e TIPEJCTABIIATH PAIMOHATIBHOE YHCIIO B BUJEC ACCITUYHON Apodwy;

e YIOPSIOYUBATH YUCIIA, 3ANMCAHHBIC B BUJIC OOBIKHOBEHHOH U JIECATHYHOU Apo0H;

e Haxonuth HOJI m HOK 4ncen u nCrois30BaTh UX IPH PEIICHUH 3a/1a4.

B moBcenHEBHOI KM3HU U TIPH U3YYEHNUU APYTUX MPEIMETOB:



e TPUMEHATH MpPaBHUJIA MPUOIMKEHHBIX BBIYHCICHUA MPH PEIICHUH MPAKTUYECKUX 3a7a4 M PEIICHUH 3a1ad
Jpyrux y4eOHBIX TPEIMETOB;

e BBINOJHATH CPAaBHECHUE pE3yJhTAaTOB BHIUMCICHUN TPU PEHICHHH MPAKTHYECKUX 3ajad, B TOM YHCIIC
MPHUOKEHHBIX BBIYHCIICHAN,

e COCTaBJIATHh W OIEHUBATH YHCJIOBHIE BBHIPAKEHUS IIPH PEIICHUH MPAKTHYECKUX 3a7ad M 3a/ad W3 APYTUX
yUeOHBIX MPEIMETOB,;

e 3aMUCBHIBaTh M OKPYTJISTh YHCIIOBBIC 3HAYCHHUS PEANbHBIX BEIMYHH C HCIIOIB30BAHHMEM DPAa3HBIX CHCTEM
M3MEpEHHUS.

To:xnaecTBeHHBIE MPeoOpa3oBaHus

e ONEpPUPOBATH TMOHATUSAMH CTENICHH C HATYpalbHBIM IOKa3aTeNeM, CTENEHH C IIeNBIM OTPHUIIATEILHBIM
moKasareJem,

e BBINOJHATh MPEOOPA3OBAHUS IENbIX BBIPAKCHUN: MEHCTBUS ¢ OMHOWICHAMH (CIOKEHHE, BBIYHTAHHE,
YMHOXEHHE), ICHCTBUS C MHOTOYJICHAMH (CIIOKCHHUE, BBIYUTAHHE, YMHOXKCHHUE);

e BBINOJHATh PA3J0KEHHE MHOTOYJICHOB Ha MHOXKHUTEIM OJHUM H3 CHOCOOOB. BBIHECEHHE 3a CKOOKY,
TpYIIIHPOBKA, UCTIONIL30BaHUE POPMYIT COKPAIIEHHOTO YMHOKEHUS,

e BBLICITH KBAAPAT CYMMBI H PA3HOCTH OJTHOYICHOB,;

e paCKJAJBIBATh HA MHOXHUTENU KBaJAPATHBIA TPEXUIICH;

e BBIIIOJIHATH HpeO6pa3OBaHI/IH Bpra)KCHHﬁ, coacpKamux CTCICHU C LCJIbIMH  OTPUIATCIBHBIMHA
ImoKasaTeJIAMHu, NCPEXOANUTH OT 3aIlIMCHU B BUAC CTCIICHU C LECJILIM OTPUIATCIILHBIM ITIOKA3aTCJIEM K 3allUCU B
BUJIE TIPOOH;

e BBIOJHATH INPeoOpa3oBaHHS APOOHO-PAMOHANBHBIX BBIPAKCHHUI: COKpalleHne IpobOei, MpuBeAeHUEe
anreOpanveckux JapoOedl K oOlIeMy 3HaMEHATENI0, CIIOKCHUE, YMHOXKEHHUE, JEJICHUE alreOpandecKux
Ipo0eid, Bo3BeZeHNEe areOpandeckoi poor B HATYPaIbHYIO H HENYI0 OTPUIIATEIBHYIO CTETICHb;

e BBITNIOJHATH MPEOOPA30BaHUsI BEIPAKEHUM, COACPKAIINX KBAPAaTHbIC KOPHH;

e BBIJCIATH KBAAPAT CyMMBI UM PA3HOCTH IBYYICHA B BBIPAXKEHUSX, COACPKAILIMUX KBAaIPAaTHLIC KOPHY,

e BBINOJIHATH IPEOOPA30BAHMS BBIPAXKCHUIMA, COJCPKAIIUX MOIYIb.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU IPYTUX PEIMETOB!

¢  BBITNIOJHATH MPE0Opa30BaHUs U ICHCTBUS C YKCIIAMH, 3alIMCAHHBIMU B CTAaHIAPTHOM BH/IE;
e BBIIOJHATH MpPeoOpa3oBaHUs AIreOpanvdecKuX BBIPAKCHUH INPH PELICHWH 3aJad JAPYTHX Yy4eOHBIX
MIPEIMETOB.

YpaBHeHHs 1 HEPABEHCTBA

e ONEPUPOBATH IIOHATUSAMHU. YPAaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PEIICHHE HEPABEHCTBA,
PaBHOCHIIbHBIC ypaBHEHHs, 00JIaCTh OINpECICHHs ypaBHEHHs (HEPaBEHCTBA, CUCTEMbl YPABHEHUU HIIH

HEPaBEHCTB);

e pellaTh JUHEHHBIC YPAaBHEHHS W YpPaBHEHHS, CBOJMMBIC K JIMHEHHBIM C TIOMOIIBIO TOXICCTBEHHBIX
npeoOpa30BaHU;

e pelaTh KBaJIpaTHbIC YPaBHCHUS W YpaBHEHUs, CBOJMMBIC K KBAJPATHBIM C IOMOIIBIO TOXIECTBEHHBIX
npeoOpa3oBaHUii;

e pemarh JpoOHO-TMHEWHBIC YPABHEHHUS;

J@=a, J7( = ()

e pemarh NpocTeline nppaluoOHAIbHbIE YPABHEHUS BUJIA |

e peuiaTh ypaBHEHHUS BHIA: X'=a

e pelaTh YpaBHEHHUS CIIOCOOOM Pa3lIoKEHHsT Ha MHOXKHTENN M 3aMEHbBI IIEPEeMEHHOI;

* WCIOJH30BATh METOJ HHTEPBAJIOB JIJIsl PEIICHHUS IIENIBIX ¥ IPOOHO-pAI[MOHATBHBIX HEPABEHCTB,;
e peluaTh JUHEHHbIE ypaBHEHUS M HEPABECHCTBA C apaMeTPaMHu,

e pelIaTh HECIOXKHBIE KBaIpaTHBIE YPABHEHUS C TApaMETPOM;

e pemaTh HECIOXKHbBIE CHCTEMBI JINHEHHBIX YpaBHEHUH C TapaMeTpaMu,;

¢ pelaTh HECIOXKHBIE YPAaBHEHHUS B LIEJIBIX YHCIAX.

B noBcenHEBHOM KU3HU U IPH U3YYEHHUHU APYTUX MIPEIMETOB:



e COCTaBJIATh M peIlaTh JUHEWHbIE M KBaJpaTHHIE YPAaBHEHWS, yPaBHEHH, K HUM CBOJSIIUECS, CHCTEMBI
JUHEHHBIX ypaBHEHUM, HEPAaBEHCTB MPHU PEIICHUU 3aJ1ad APYTUX YUIESOHBIX MTPEIMETOB;

e BBINOJHATH OLEHKY IPaBJONON00US PE3yNIbTATOB, MOIYYaeMbIX NMPU PEHICHUW JMHEHHBIX U KBaJPaTHBIX
YpaBHEHUI ¥ CHCTEM JHHEHHBIX YpaBHEHMH W HEPAaBEHCTB MpPH pPEIICHWH 3a7ad APYTUX YIeOHBIX
MPEIMETOB;

e BBHIOMPATh COOTBETCTBYIOIIME YypPaBHCHMs, HEPaBEHCTBA WJIM WX CUCTEMBI JUIS  COCTaBIICHHS
MaTeMaTU4YeCKON MOJIEH 3aJaHHON peaIbHOM CUTYallly WM MPUKIIATHOU 33134,

e yMETh MHTEPIPETHPOBATDH MOIYICHHBIH NPH PEIICHUN YpaBHEHUS, HEPABEHCTBA I CUCTEMBI PE3yNIbTaT B
KOHTEKCTE 33/IaHHOM PeabHOM CUTYaIluu WK MPUKIAIHON 3a/1a4uu.

DYyHKUNHU

e OINEPHUPOBATh MOHITHAMHU: (PYHKIIMOHAIbHAS 3aBUCUMOCTh, PYHKIIUS, rpaduK (YHKINHU, CIIOCOOBI 3aJaHHs
(yHKIMH, apryMEHT W 3HaYeHHEe (PYHKIIUHU, 00JIACTh OMPESICHUS U MHOXKECTBO 3HAYCHHUN (DYHKIIUU, HYJIH
(GYHKIMH, TIPOMEKYTKH 3HAKOITOCTOSHCTBA, MOHOTOHHOCTD (DYHKIIMH, Y€THOCTH/HEYETHOCTh (PYHKIINH;

e CTpOHTH rpadMKy JTMHEHHOU, KBaJpaTHIHOHN (PyHKIINH, 00paTHON MPONOPIHOHAIEHOCTH, (PYHKIINY BUAA:

y = vx,y=i/;,y:|x|

=a+ ;
4 x+5b

e Ha MpUMEpe KBaIpaTHYHOW (YHKIIMH HUCIIONIB30BaTh MpeoOpasoBanus rpaduka dynkuum y = f(X) mis
MOCTPOCHUS TpaPUKOB (pyHKITHI

y = af(kx+b)+c

® COCTaBJIATH ypaBHEHHUS NPAMOW IO 3aJaHHBIM YCIIOBHSM: IPOXOAALICH 4epe3 ABE TOUKU C 3aAaHHBIMHU
KOOpAHWHATaMU, IPOXOSLIEH yepe3 JaHHYIO TOUKY U MMapaIeIbHON TaHHOU MpsMOH;

e HccienoBaTh PYHKIIMIO TIO €€ TpaduKy;

e HaxOAWTb MHOXXECTBO 3HAYECHHUH, HYJIH, MPOMEXKYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTHYHOI
GyHKIMH;

® OICPpHUPOBATH MOHATUAMU: IIOCJIEAOBATCIIBHOCTD, apI/I(i)MeTI/I‘-IeCKaH mporpeccus, reoOMETpHUUICCKas
TIporpeccus;

e pelaTh 3aJa4d Ha apUPMETHUECKYIO U TEOMETPHUUECKYIO IPOTPECCHIO.

B noBceaHeBHOMN JXU3HU U IPU U3YYEHUH APYTHX PEIMETOB!

e HMJUIIOCTPUPOBATH C MOMOILBIO TpadyKa peabHyI0 3aBUCMMOCTD HJIM MPOLIECC N0 MX XapaKTEPUCTHKAM,;
* HCIOJB30BaTh CBOMCTBA M rpad)MK KBaApPaTHYHOM (YHKLUMH NpPU pEIICHUH 3aAad U3 JAPYTHX y4eOHBIX
MIPEIMETOB.

TekcToBBIE 3agavau

e peuiaThb NPOCTHIC U CJIOKHBIC 3aJa4M Pa3HbIX THUIIOB, 4 TAKXE 3aJla4n MOBBIIIIEHHOM prlIHOCTPI;

® MHCIIOJIB30BaTh pa3HbIC KPATKHUE 3allUCHU KaK MOJCIIN TEKCTOB CJIOXKHBIX 3adav IJId IMOCTPOCHUSA MMOMCKOBOM
CXEMBI U peLICHUs 3a/1a4;

e pa3nMyaTh MOJETb TEKCTa W MOJC]b pEIICHHs 3aJa4dd, KOHCTPYHPOBaTh K OMHON MOJEIH PEUICHUs
HECJIOXKHOM 33/1a4¥ Pa3HbIe MOJISIH TEKCTA 33/1a4u;

e 3HATh W NMPUMEHATH 00a Crocoda Moucka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K
TpeOOBaHUIO);

e MOJICTMPOBATh PACCYXICHHUS MPH TIOMCKE PEIICHUS 3a/1a4 C TIOMOIIBIO Tpad-CXeMbl;

e BBIJICIIATH JTAllbl PEIICHHS 3a/1a4H U COJICpKaHHe KayK/I0T0 JTara,

e yMeTh BHIOMpATh ONTHUMAIBHBI METOJ| PEICHUS 33/Jla4d U OCO3HABaTh BHIOOD METO/a, paccMaTpHBaTh
pa3IMYHBIC METO/IBI, HAXOIUTh Pa3HbIC PEIICHUS 3a/Ia4H, €CJIH BO3MOXKHO;

e AHAIM3HMPOBATH 3aTPYIHEHHMS ITPU PELICHUH 33124,

e BBINOJHATH Pa3IMYHbIC NPEOOpa30BaHUS TNPEIIOKECHHON 3agadd, KOHCTPYHPOBATh HOBBIC 3aJaudl U3
JIaHHOM, B TOM 4HCIIe 0OpaTHbIe;

e VHTEPIPETUPOBATH BHIYMCIUTEIIBLHBIC PE3YJIbTAThI B 33/1aU€, HCCICI0BAThH MONYYEHHOE PELICHNE 33/1a4H;



e AHAJIM3UPOBATh BCEBO3MOKHBIC CHTYallMM B3aMMHOI'O PACIOJOXKCHHUS JBYX OOBEKTOB M H3MCHCHHE HX
XapaKTePUCTUK TPU COBMECTHOM JBHXKCHUH (CKOPOCTh, BpeMs, PACCTOSHHE) MPH PEIICHWH 3a1ad Ha
JIBUKCHHE IBYX OOBEKTOB KaK B OJTHOM, TaK ¥ B POTHUBOIIOJIOKHBIX HATIPABICHHSX;

e HCCIIENIOBATh BCEBO3MOXHBIC CUTYAIMH MIPU PEIICHUH 3aJ1a4 Ha JIBHXKCHHUE TI0 PEeKe, pACCMATPUBATh pa3HbIe
CHCTEMBI OTCUETA,

e pemarh pa3HOOOPA3HBIC 33/JaUH «HA YaCTH;

e pemrath 1 00OCHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIICIATh MATEMATHUCCKYIO OCHOBY) Ha HAXO0XKICHUE YaCTH
YHCJIa U YMCJIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBIC/IA IPOOH;

e 0CO3HABaTh U OOBICHATH WACHTHYHOCTH 3314 Pa3HBIX THIIOB, CBS3BIBAIOININX TPU BEIUUMHBI (HA paboTy, Ha
MOKYIKH, Ha JIBW)KCHHE), BBIACISATH OTH BEJWYMHBI W OTHOIICHHS MEXKIYy HHUMH, TPUMEHATh HUX IPH
pelleHUN 3a/1a4, KOHCTPYHPOBaTh COOCTBEHHBIEC 32/1a41 YKa3aHHbBIX THIIOB,;

e BJIaJICTh OCHOBHBIMH METOJIAMU PEIICHUS 3a]]a4 Ha CMECH, CILIaBbl, KOHIICHTPAIINH,

e pemarh 3a7aud Ha MPOIEHTHI, B TOM YHCJC CJIOXHBIC MPOLEHTHI, C 00OCHOBAaHUEM, UCIONB3Ys Pa3HbIC
CcrocoOBI;

e pelaTh JIOTHYECKHME 3aJadll pa3HbIMH CIOcOOaMK, B TOM YHCIE C JIByMs OJIOKAMH W C TpeMs OJoKaMu
IaHHBIX C IIOMOILBIO TAOJIHNII;

L pemaTb 3agadyu I10 KOMGI/IHaTOpI/IKC nu TCOpI/II/I BepOﬂTHOCTCI\/'I Ha OCHOBC HCIIOJIB30BAHUSA I/I3y‘IeHHI>IX
METOJ/IOB U 00OCHOBBIBATH PEIIICHHE;

e pelIaTh HECIOKHBIC 3a/1a4K [0 MATEMATHUECKOM CTaTUCTUKE;

e OBJIaJETh OCHOBHBIMH METOJaMH PEUICHUS CIOKETHBIX 3aa4. apu(pMeTHIECKuil, anrebpandeckuit, mepedop
BapUAHTOB, TCOMETPUYCCKHUH, TpadUuecKuil, MPUMEHITh WX B HOBBIX 1O CPaBHEHHIO C H3YYCHHBIMU
CUTYyaIIUsX.

B noBceaHeBHOMN )XHU3HU U IPU U3YYEHUH APYTHX PEIMETOB!

e BBIICIATH NPHU PEIICHUHU 3alad XapaKTepUCTHKH pacCMaTpUBAEMOM B 3aJade€ CHTYallMH, OTIIMYHBIE OT
peanbHbIX (T€, OT KOTOPBIX aOCTParupoBaUCh), KOHCTPYUPOBAaTh HOBBIC CHTYallMd C YYETOM OTHX
XapaKTEPUCTHUK, B YACTHOCTH, IIPU PEUICHUH 337a4 Ha KOHUEHTPALMH, YYUTHIBATh IUIOTHOCTh BEIIECTBA;

e pelaTh U KOHCTPYMPOBATh 3a]]a4l HA OCHOBE PACCMOTPEHHS PEaIbHbBIX CUTYaIUi, B KOTOPBIX HE TpeOyeTcs
TOYHBII BEIYUCIUTENBHBIA PE3YJIBTAT;

e pEIIaTh 3a/1a4U Ha JIBXKECHHE I10 PEKE, pacCMaTpUBasi pa3Hble CUCTEMbI OTCYETA.

CraTucTuka u TeOpuUs BepOﬂTHOCTeﬁ

e ONEpUPOBATh TMOHATHSAMH. CTOJNOYATBIE W KPYrOBbIE JUarpaMMbl, TaOJNWIBl JAHHBIX, CpEIHee
apupMeTHyeckoe, MeAuaHa, HauOoJblllee M HAaWMEHbIIEE 3HAUYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHUE, CIy4YaiHas N3MEHYHBOCTD;

e U3BJICKaTh MH(POPMAILIKIO, TIPEACTABICHHYIO B TaOJIHMIIAX, HA AUarpaMMax, rpadukax;

® COCTaBJISTH TaOJHUIBI, CTPOUTH JUATPAMMBI U Ipa)UKH Ha OCHOBE JIaHHBIX;

e ONEpUPOBAThH NOHATHUAMH:. (paKTOpHAI YKCIIA, IEPECTAHOBKH U COUETaHMs, TPEyroabHUK [lackans;

e MPHUMEHSTH MIPABUIIO MPOU3BEACHUS MPH PEIICHUH KOMOMHATOPHBIX 3a]1a4,

e OINEpPHUPOBATh MOHATHSMH. CIYYaWHBIM OMBIT, CIydailHBIA BHIOOp, MCHBITAHHE, 3JIEMEHTAPHOE CITy4ailHOe
coObITHe (MCXOX), KJIACCUYECKOE OINPEIeNICHUE BEPOSTHOCTH CIIyYalHOTO COOBITHSA, ONEpaliy Haj
CITy4ailHBIMH COOBITHSIMU,

e TIPEICTABIATH MHPOPMAIIHIO C TTIOMOIIBIO KPYroB Jilnepa;

e DpemaTh 3a7aud Ha BBIYMCICHHE BEPOSTHOCTH C TMOACYETOM KOJMYECTBA BAapPHAHTOB C IIOMOILBIO
KOMOWHATOPHUKH.

B noBcenHEeBHOI KU3HU U NIPU U3YUEHHUHU APYTUX MIPEIMETOB:
e W3BJIEKATh, WHTEPIPETUPOBATb W NPEOOpPa30BHIBaTh MHYOPMAIMIO, MPEACTABICHHYIO B Talnumax, Ha
Juarpammax, rpaukax, OTpaXxaronrylo CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIIECCOB U SIBICHUIM;
e OIpeAeNsaTh CTATUCTHYECKUE XapaKTEPUCTHKH BBIOOPOK 10 TaOiHIaM, AuarpaMmmam, rpadukam, BEIIOIHSIT
CpPaBHEHHME B 3aBUCUMOCTH OT II€JIU PEIICHU 3a]a4H;
¢ OLICHUBATH BEPOSITHOCTH PEAILHBIX COOBITHH U SIBICHHUH.

I'eomeTpnyeckue Gpurypsi

® OICpUPOBATH MOHATUAMHU IT'COMECTPHUUCCKUX (I)I/Il" VP,



e W3BICKATh, HHTEPIPETUPOBATE M TPEOOPA30OBBIBATH HH(POpMAIMIO O TEOMETpUYeCKHuX (urypax,
MIPEACTABICHHYIO HA YepTexkKaX;

e TPUMEHSTh TeOMETPUICCKHE (DAKTHI IS PEHICHUS 3a/1a4, B TOM YHCJIE TPEIOIararoinX HECKOIbKO II1aroB
pelieHus,

e (dopMyTUPOBaATh B MPOCTEHIINX CIy4YasX CBOMCTBA U MPU3HAKH QUTYD;

e JIOKa3bIBATh TEOMETPUUECCKUE YTBEPKACHHUS;

e BJIAJIETh CTAHIAAPTHOM KiIaccuuKaimei miockux Guryp (TpeyroibHUKOB U YETHIPEXYTOJLHUKOB).

B noBcenHeBHOI KM3HU U NIPH U3YUEHUU APYTUX MIPEIMETOB:

e ICIIOJIB30BaTh CBOMCTBA TCOMCTPUUCCKUX (bI/Il"yp JJId peIICHUS 3a/1a4 MPAKTUICCKOI'0 XapaKTepa U 3aaa4 U3
CMCXKHBIX JUCIHILINH.

OTHOIIEHUA

e ONEPHUPOBATH MOHATHAMHU: PABEHCTBO (GUTYD, paBHBIE (QUTYpPBI, PABEHCTBO TPEYTOJIbHUKOB, MapAJLICIIBHOCTD
HPSIMBIX, EPICHIUKYIIPHOCTD MPSMBIX, YIJIbI MEXKIY MPSIMBIMH, MEPICHIUKYISIP, HAKIOHHAS, TPOCKIIHS,
nogo6ue ¢puryp, nmoooHsle GUrypbl, TOJOOHBIE TPEYTONBHUKH,

e TpHuMEHATH Teopemy Daneca 1 TeopeMy O IPOMOPILMOHATIBHBIX OTPE3KaX MMPHU PEIICHUH 3a/1a4;

e  XapaKTepH30BaTh B3AaHMHOE PACIIONIOKEHHE MPSMO i OKPY)KHOCTH, IBYX OKPYKHOCTEHH.

B noBceaHeBHOMN )KU3HU U IPU U3YYEHUH APYTHX PEIMETOB!
* HCIOJb30BaTh OTHOIIEHUS AJIS PEICHUS 3a7a4, BO3HUKAIOLINX B PeabHOM KU3HH.
H3mepeHust U BbIYUCIEHUS

e OIEpPUPOBATH NPEACTABICHUAMH O JUIMHE, IUIOMAAN, 00beMe KaK BEIMYUHAMY;

e mpuMeHsATh Teopemy [ludaropa, dbopmynsl miomaau, odbeMa NMPH PENICHWH MHOTONIATOBBIX 3a/1a4, B
KOTOPBIX HE BCE JIaHHBIE MPEJCTaBJICHBI SBHO, a TPEOYIOT BBHIYHMCICHUI, ONEpUpOBaTh OOjee IUPOKUM
KOJINYEeCTBOM (OpPMYJI AJIUHBI, IUIOMIAAM, 00beMa, BBIYUCIATh XapaKTEePUCTUKHM KOMOHMHauui ¢uryp
(oxpy)XHOCTEl ¥ MHOTOYrOJIHUKOB), BBIYHCISATH PACCTOSHHS MEKAYy (QUIypamH, MPUMEHSTH
TPUTOHOMETPUYECKUE POPMYJIIBI IS BBIYHACICHUH B OOJIee CIIOKHBIX CIy4asx, POBOJNUTH BBIYHCICHUS HA
OCHOBE PaBHOBEJIHUKOCTH U PABHOCOCTABJIEHHOCTH;

* POBOJIUTH MIPOCTHIEC BEIYMCICHUS HA OObEMHBIX Telax;

e (QopMyTUpOBaTh 33/1a4H Ha BEIYUCIICHHE JIJIMH, TUIONIAJeH 1 00hEMOB U pelaTh ux.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU IPYTUX PEIMETOB!

e [IPOBOJUTH BBIYMCIIECHUS HA MECTHOCTH;
e TpuMEHATH (GOpPMYIBI TPH BBIYUCICHUSIX B CMEXHBIX YYEeOHBIX TIpEeAMETax, B OKpY’Kalomlen
JIEHCTBUTEIBHOCTH.

I'eomeTpnyeckue mocTpoeHUs

e u300paxkaTh TEOMETPUIECKUE (UTYPHI 10 TEKCTOBOMY M CHUMBOJILHOMY OIHCAHUIO,

e CcBOOOJHO ONIEPUPOBAThH YEPTECKHBIMA MHCTPYMEHTAMH B HECJIOXKHBIX CITydasix;

e BBINOJHITh IOCTPOCHUSI TPEYTrOJIBLHUKOB, MPUMEHSATh OTAEJIbHBIE METOAbl TMOCTPOEHUNU LUPKYJIEM U
JIMHEWKON Y MPOBOJAUTH MIPOCTEUIINE UCCIEA0BAHUS YUCTIA PELLICHUH;

e u300pakaTh THUIOBBIC IUIOCKHE (PUTYpHl M OOBEMHBIE Tellda C TOMOIIBI0 IMPOCTEHININX KOMITBIOTEPHBIX
HHCTPYMEHTOB.

B noBcenHEeBHOI KU3HU U NIPU U3YUEHHUHU APYTUX MIPEIMETOB:

e BBINOJHATH POCTEHUIITNE MOCTPOCHUS HA MECTHOCTH, HEOOXOTUMBIC B pEaTbHOH JKU3HU,
e OIIGHWBATh Pa3MepHl PeaTbHBIX OOBEKTOB OKPYKAIOIIETO MUPA.

IIpeoOpa3zoBanusi



e OIEPUPOBATH MOHATHEM JABIKCHHS M MPeoOpa3oBaHus MOAOOUS, BIaleTh MPHEMaMH MOCTPOSHHS GUTYp ¢
WCIIOJIb30BaHUEM JIBMDKCHUH W TNpeoOpa3oBaHUil MOAOOHS, TPUMEHSATH IOJYYCHHBIE 3HAHHS M OIBIT
MOCTPOCHUH B CMEKHBIX MTPEAMETaX M B PEANbHBIX CUTYalUsAX OKPYKAIOIIET0 MHPA;

e cTpouth (purypy, mMomoOHYIO JaHHOW, IMONB30BAaTHCS CBOWCTBAMH TOM00MS i 0OOCHOBAaHWSI CBOMCTB
Puryp;

¢ MPHUMEHSTH CBOWCTBA ABMKEHUIA AJIS1 MPOBEACHUS MPOCTEHIINX 000CHOBaHUI CBOMCTB (UTYD.

B noBcenHeBHOI KM3HU U NIPH U3YYEHHUHU APYTUX MIPEIMETOB:
¢ MPHUMEHSTH CBOWCTBA ABMKEHHI U MPUMEHSTH OJO0HE AJISl TOCTPOCHUI M BEIYUCIICHUH.
BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH

e OINEpPUPOBAaTh MOHATHSAMH. BEKTOpP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHHE BEKTOpa Ha YHCIO, yroi
MEXy BEKTOpaMmHM, CKaJsIpHOE IPOU3BEJIEHHE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOpPIUHATHI
BEKTODA;

e BBINOJHATH JCHCTBUSI HaJ BEKTOpaMHu (CIOXKEHHE, BBIYMTAHHE, YMHOXKCHHE HAa YHCIO), BBIYUCIATH
CKaJISIpHOE TPOM3BEACHUE, ONPEAENATh B MPOCTEHINIMX CIydasX Yroid MEXIy BEKTOpaMH, BBIMOJHATH
pasyio’keHHE BEKTOpa Ha COCTABIIIOIIME, HMPHUMEHSTh IMOJNyYEHHbIE 3HAHUS B (U3UKE, MOJIb30BATHCS
(dbopMysoil BBIYMCICHHS PACCTOSIHUS MEXAY TOYKAMH IO H3BECTHBIM KOOpAMHATaM, HCIOIb30BATh
ypaBHEHUS! QUTYD JUIS pEUICHUS 3a1ad,

e TPUMEHATH BEKTOPHI U KOOPIUHATHI JIs pEIIeHUs] TeOMETPUUECKHX 3a/1a4 Ha BBIUMCIICHUE JINH, YTJIOB.

B HOBCCI[HGBHOﬁ JKU3HU U TIPpU U3YYCHUU APYTUX MNPECAMCTOBUCIIONB30BATH IMOHATUA BCKTOPOB M KOOpAWHAT JIA
pemieHus 3af1a4 no GusnkKe, reorpapuu U APYruM yIeOHBIM MTpeIMETaM.

Hcropust MaTeMaTuKH

® XapaKTEpHU30BaATb BKJIAJ BBIAAOIIUXCA MATCMATUKOB B PA3BUTUC MATCMATHUKU U UHBIX HAYIHBIX O6J'IaCT€I>i;
¢ [IOHHUMATb POJIb MAaTEMATHUKHN B PA3BUTUU Poccumn.

MeTtoabl MAaTEMATHKH

¢ HCIOJIb3Yys U3yYEHHBIE METO/BI, IPOBOJUTH JOKA3ATENBCTBO, BBIIOIHATE OIIPOBEPKEHHUE;

e BBIOMPATH U3YUYEHHBIE METO/IBI M UX KOMOWHAIIMY [T PEUICHUS MaTeMaTHUECKHX 3a/1a4;

e [HCHOJIB30BaTh  MaTeMaTUYECKHE 3HAHUSA Ul OINMCAHMS  3aKOHOMEPHOCTEM B OKpY’)KarolIeH
JIECTBUTEIBLHOCTH U ITPOU3BEICHUSIX UCKYCCTBA,;

e [IPUMEHATh IPOCTEHIINE IPOTPAMMHBIE CPEJCTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH
peLIeHUN MaTEMAaTHYECKUX 3a/1a4.

COJEP)KAHUE YYEBHOI'O IPEJIMETA «AJITEBPA» J1JI5 9-'O KIIACCA
Monyas 1. BBogHoe noBTopenuelloBTopeHne yueOHOTO MaTepHala 3a Kypc anredpsl 8-ro kiacca.

Monyns 2. HepaBencrBalUucioBble HepaBeHCTBA. OCHOBHBIE CBONCTBa YHCIOBBIX HepaBeHCTB. CIOXEHHE U
YMHOXKCHHE YHCIOBBIX HepaBeHCTB. OIECHUBAaHME 3HAYECHMsI BbIpakeHUd. HepaBeHCTBa ¢ OAHOW MEpEMEHHOM.
Pemienue HepaBeHCTB ¢ OnHOM mepeMeHHON. UucnoBble MpoMexxyTku. CHUCTEMbl JIMHEMHBIX HEPABEHCTB C OJHOM
nepeMeHHON. CHCTEMBI pallHOHATBHBIX HEPABEHCTB ¢ MOAYJIsIMU. VppanumoHaasHBIe HEpAaBEHCTBA. PaccykaeHus ot
MPOTUBHOTO. METO/ MCIOIh30BaHNS OYCBUIHBI HEPABECHCTB. METOI TPUMEHEHHS PaHEe TOKa3aHHOTO HEPAaBEHCTBA.
Meroa reoMeTpu4YeCcKOil HHTEPIPETALIUH.

Monyas 3. KBagparuunble ¢pynxuuulloBropenne n pacmmpenue ceneHuii o pynkuun. CotictBa ¢pyHkunu. Kak
noctpouts rpaduk dynkimn Y = Kf(X), ecnim u3Becten rpaduk ¢pynkuu Y = f(x). Kak nocrpouts rpaduku GpyHkumii
y=f(X) +buy=f(X+a), ecnin uzBecren rpaduk pyuxumn y = f(X). Kpagparnunas GyHKIws, ee rpaduk U CBOMCTBA.
Pemenne kBajipaTHBIX HEpaBEHCTB. PerieHne palMoHaIbHBIX HepaBeHCTB. Metoa MHTepBaiioB. CUCTEMbI YpaBHEHUI
C IBYMs IEpEeMECHHBIMH. PelieHue 3aaad ¢ MOMOIIBI0 CUCTEM ypaBHEHHi BTOpoil ctenenu. Kak moctpouts rpaduk
(dhyHKIMA, ecu w3BeCTeH TpaduK yHKITHH.



Monyns 4.9JieMeHTBI NPUKJIAAHONH MaTeMaTMKMMaremarnieckoe MoJenHpoBaHue. [IpOLEHTHBIE pacueThl.
AOCONIOTHAST ¥ OTHOCHTENbHAs MOrpemHocTH. [IpubnmkeHnble BeraucicHus. OCHOBHBIC MpaBHia KOMOMHATOPUKH.
YactoTa U BEpPOSATHOCTh CiydaiiHoro coOwiTs. Kiaccudeckoe ompenencHue BeposATHOCTH. HadvanbHble CBEJCHUS O

CTaTUCTHKC.

Moayas 5.UuciaoBble mNOc/eI0BaTeIbHOCTUYUNCIOBEIE TOCIEIOBATENFHOCTH. ApuMeTHIeCKas IMPOrpeccus.
CyMmMa N TepBBIX WICHOB apuU(pMETHUECKON mporpeccur. | 'eomerpuueckas nporpeccus. CymMma N TEpBBIX WISHOB
reoMeTpuueckoi nporpeccun. Cymma O€CKOHEYHOM TeOMETPUYECKON MPOrpeccry, y KOTopoii |q|.

Monyas 6.IloBTOpeHHe u cucTeMaTH3alMs Y4eOHOro MaTepuasaYNpaKHEHHs ISl TOBTOPEHUS Y4eOHOTO

MarepHaa 3a Kypc anreops! 9-ro kiacca.

TEMATHYECKOE IIVTAHUPOBAHME

Temaruueckoe miaHupoBaHue 1o anredpe a1 9-To Kjacca cOCTAaBIEHO C y4eTOM pabouel MporpaMMbl BOCITUTAHUS.
BocnutarenbHblii MOTEHIMAd AAHHOIO Y4YeOHOro mpenMera OOECHEeUMBAET pPEaTM3aALUI0 CIEAYIOIIHMX IIEJeBBIX
MPHOPHUTETOB BocTUTaHus oOydatomuxcs O0O:

1. ®opmupoBaHHE LEHHOCTHOTO OTHOIIEHUS K TPYAYy Kak OCHOBHOMY CIIOCOOY IOCTHIKEHHS >KU3HEHHOTO

OJaromoyryuusi YesoBeKa, 3aJO0ry €ro YCIENIHOTO MPO(EeCcCCHOHAIBHOTO CaMOOIPEICICHNUs W OUIYIICHHS
YBEPEHHOCTHU B 3aBTPAILHEM JHE.

dopmHupoBaHHE IIEHHOCTHOTO OTHOIIEHHS K cBoeMmy OTteduecTBy, cBOe Manod W Oombinoil PomwHe kak
MECTY, B KOTOPOM 4YeJIOBE€K BBIPOC M IIO3HAJ IMEpBBIE PAJOCTH U HEyJauyM, KOTOpas 3aBellaHa eMy
npeaKaMH U KOTOPYIO HY>KHO 00eperars.

dopMupoBaHHE LEHHOCTHOI'O OTHOLICHMS K MHUPY KaK IJIABHOMY MPHHLUILY YEJIOBEYECKOTO OOIISKUTHS,
YCIIOBHIO KPENKOW ApyxObl, HalaXWBaHWUS OTHONICHWH ¢ KoJuleraMd B OynymieM H  CO3JaHUs
0JIaroNmpHUSTHOTO MUKPOKJIMMATa B CBOSH COOCTBEHHOM CEMbE.

dopMupoBaHHE  IIGHHOCTHOTO  OTHOIIEHMS K 3HAaHMSAM KaKk  HHTEIUIEKTYyalbHOMY  pecypcy,
oOecneunBaronieMy Oynylee 4YenoBeKa, KaK pe3ysibTaTy KpONOTJIMBOTO, HO YBIIEKATEILHOIO y4eOHOTro
TpyZa.

dopMupoBaHHEe IEHHOCTHOTO OTHOMIICHUS K KYJIbTYpe Kak JYXOBHOMY OOTaTCTBY OOIIECTBA U Ba)KHOMY
YCIIOBHIO OIIYIICHHUS] YEJIOBEKOM IOJHOTHI NMPOXKUBAEMOH JKM3HHU, KOTOPOE NAIOT €My YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIpaKEHHE.

@opMHpOBaHKUE IIEHHOCTHOTO OTHOIIEHHS K 3/I0POBBIO KaK 3aJ0Ty JOJTr0i M aKTUBHON XU3HU YeJIOBEKa,
€ro XOPOIIEro HACTPOCHHUS U ONITUMUCTHYHOTO B3IJIs1a Ha MUP.

@dopMupoBaHHE LEHHOCTHOTO OTHOLICHUS K OKPYXKAaloIIUM JIOAAM Kak Oe3yCJIOBHOH W aOCOMIOTHON
[EHHOCTH, Kak paBHONPABHBIM COLMAIBHBIM MapTHEpaM, C KOTOPHIMH HEOOXOJMMO BBICTPaWBATh
JI00posKenaTeNbHble W B3aMMOIIOAJCPKUBAIOIINE OTHOIIEHHS, JAIOIINE YEJIOBEKY pajocTb OOIICHHSA H
MO3BOJIAIONINE N30eraTh YyBCTBAa OJMHOYECTBA.

dopMupoBaHHE [IEHHOCTHOIO OTHONIEHHWs K caMUM cebe Kak Xxo3s1eBaM CBoed  CyJInOBbl,
CaMOOTIPEEIISIOIINMCS U CaMOPEATU3YIOLIMMCS JIMYHOCTSIM, OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oy yIIee.

Ne KoanyecTBO 4acoB, OTBOAMMBIX Ha OCBOEHHE
Monyab

n/n TeMBbI

1 BBonHoe noBTopeHue 3

2 Hepasenctaa 20

3 KBagpatuunsie GpyHKImn 37

4 OneMeHThl IPUKIAJHOW MaTEMATUKH 20

5 YucloBble NOCIEN0BATEILHOCTH 18

6 [MoBTopeHwue U cHcTeMartu3anusi  y4eOHOro 4
Matepuaia

Bcero 3a ron 102




