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AJJAIITUPOBAHHAS PABOYAA ITPOI'PAMMA

Y4eOHOro nmpeamera «AJiredopa»

JU1st o0ydarommxcs 9 KiIaccoB



IMosicHUTe/IbHAA 3aITUCKA

PaGouas mporpamma o npeamerty «Anredpay pazpaboTaHa Ha OCHOBE CIEAYIONTUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH Poccuiickoit deaeparun «O6 oOpazoBanun B Poccuiickoit ®@enepanuny (Ne 273-O3 ot
29.12.2012);

2. denepalbHBIN TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO 00IIEro oOpa3oBaHWs, yTBEPKICHHBIHN
npukazoM MuHuctepcTBa oOpasoBanus U Hayku Poccuiickoit ®epepamuu ot 17.12.2010 roma Nel897 (c
M3MCHEHUSMH U JIOTTOJTHCHHSIMHU ).

3. Ilpuka3 ot 24 nHos0ps 2022 r. N 1025 «O6 yrBepkaeHuu ¢denepabHON aganTUPOBAHHONW 00pa3oBaTENbHOMN

MIpOrpamMMbl OCHOBHOT'O 00I1Iero oOpa30BaHUs IJisi 00YYAIOLIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI»

ot 24.11.2022

4. ApantupoBaHHas OCHOBHas oOmieoOpa3oBaTelbHas MpOorpaMma OCHOBHOTO 00Imero oOpa3oBaHus IS
cnaboBumAmux oOydarommxcs (Bapuant4.l) rocygapCTBEHHOTO OFO/DKETHOTO OO0IIe00pa3oBaTEIbHOTO  YUPEKICHUS
Camapckoii obnactu cpemHeil obOmieoOpazoBaTenbHOM MmKOIbl «lleHTp oOpa3oBaHus» TOPOJACKOro OKpyra YamaeBck
Camapckoii o6macTu.

5. Maremartuka. Anrebpa: 7—9-e kiaccel: 0a30BbI YpPOBEHB: METOJMYECKOE MOCOOME K MPEIMETHON JIMHUU

yuebnukoB 1o anrebpe FO.H. MakapsrueBa, H.I'. Munmtok u ap./ - 2-e u3z., crep.- Mocksa: [Ipocserenue,2023.
6. IlporpamMmma BoOCHUTaHHS TOCYAApPCTBEHHOIO OIOJKETHOrO 00I1Ieo0pazoBaTebHOTO yupexaeHus Camapckoi
obnactu cpemHeit oOrieoOpa3zoBarensHON KOl «lleHTp oOpaszoBanus» ropojnckoro okpyra YamaeBck Camapckoit

o0Jtacrtu.



Pabouas nporpaMma OpucHTHpOBaHa HAa HCITIOJIB30BaAHUE y‘leﬁHI/IKOB:

Marematuka. Anredpa: 9 xknacc: 6a30BbIil ypoBeHb: yueOHuk/HO.H. Maxkaperaes,H.I' Mungiok - Mocksa: I[Ipocsemnienue,2025.
MecTo npeaMera B y4eOHOM ILIaHE:

B ydeOHOM maHe Ha u3y4yeHne MaTeMaTHUKu oTBoauTcs 1 4 B Hememo (34 Hexenu) Bcero 34u.
Iesn o0yuenmnsi:
Henpto peanuzanuu APII nns crnaboBundmmx oOydarOIIMXCs SBISIETCS CO3/IaHME YCJIOBHI BBIMOJHEHHUS TpeOOBaHMIA
Cranmapra dYepe3 oOecnedyeHHE TMONYYCHHS KAadeCTBEHHOTO OCHOBHOTO 0OIIero o0pa3oBaHUsA CIA0OBHIALIIIMU
00yJaronMMucs B OJWMHAKOBBIE C OOYYAIONIMMUCS, HE UMEIOIIMMHU OTPAaHUYEHUN IO BO3MOXKHOCTSIM 37I0pPOBbS, CPOKH,
KOTOpPbIE TIOJIHOCTBIO COOTBETCTBYIOT JOCTHIKEHHUSIM, TpEOOBaHHSIM K pe3yjibTaTaM OCBOCHHUS, ONpPEIEICHHBIMU
denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BATENBHBIM CTAaHAAPTOM OCHOBHOTO OOMIETO OOpa3oBaHMs, C y4ETOM OCOOBIX

00pa3oBaTeNbHBIX MOTPEOHOCTEN 00yUaIOIINXCA.

JlocTikeHHe TOCTABJICHHOW IeM TpeOyeT 3a CYeT ydeTra OcCOObIX 00pa30oBaTelIbHBIX MOTPEOHOCTEH CIabOBUIAIIUX

06yanOHlI/IXC${ PCIICHUA CIICAYIOIIUX OCHOBHBIX 3a1a4:

. dbopmupoBaHusi OO0IIEH KyJIbTypbl, JyXOBHO-HPABCTBEHHOI'O, T'PaXXJIaHCKOrO, COLUAJIBHOr0, JHUYHOCTHOTO U

WHTEJUICKTYaJIbHOTO Pa3BUTHUS, PA3BUTHS TBOPUYECKUX CIIOCOOHOCTEH, COXPAHEHHUS U YKPETUICHUSI 30POBBS;

. oOecrieueHusl TUIAHUPYEMBIX PE3yJIbTaTOB IO OCBOCHHIO IICJIEBBIX YCTAHOBOK, MPUOOPETEHUIO 3HAHWH, YMEHHI,

HAaBBIKOB, KOMHCTGHHI/Iﬁ 151 KOMHGTGHTHOCTeﬁ, onpecACIICMBIX JIMYHOCTHBIMU, 0COOBIMU O6pa3OBaTCJ'IBHBIMI/I HOTp€6HOCT$IMI/I;



° Pa3BUTHA JTUYHOCTHU CH&6OBI/II[HHICFO 06yqa10meroc;1 B €€ HHAWBUAYAJIBHOCTH, CaMO6LITHOCTI/I, YHUKAJIBHOCTH H
HCIIOBTOPUMOCTHU C oOecrneyeHueM IMPCOAO0JICHUA BO3MOKHBIX pr,HHOCTCfI CCHCOPHO- IICPUCIITUBHOI'O, KOMMYHHUKAaTHBHOTO,
ABUTATCIIBHOI'O, JIMYHOCTHOI'O PA3BHUTHA, O6yCJIOBJICHHBIX HETAaTUBHBIM BJIUAHHCM ITIATOI'CHHOI'O (baKTopa, €C YCHGMHOﬁ

COITMAJILHOM aJanTali 1 HHTETPaIliH;
. JOCTHXKEHHUS INITAaHUPYEMBbIX pe3ysbTaToB ocBoeHUss AOIT OO0 cnaboBUAAIIUMHI 00yJarOITUMHUCS;

. OCYIIECTBJICHUSI KOPPEKIIMOHHOM paboThI, 0OecleunBaromel MUHUMHM3AIMIO HETaTHUBHOTO BIHSHHUS OCOOCHHOCTEH
MO3HABATENILHON JEATENbHOCTU claboBUIAIMUX oOyuaronuxcsi Ha ocBoeHue umu AOIT OOO, coxpaneHue u nojajiep>KaHue
(GU3MYECKOr0 W TICUXMYECKOTO 3JI0pPOBbsl CIA0O0BUIANIETO OOydYaromerocs, mpodUiIakTUKy (MpU HEOOXOAUMOCTH) U

KOPPEKIHUIO BTOPUYHBIX HAPYIICHUH, ONTUMHU3AIMIO COLMAIBHON afanTaluy U UHTErpaliu;

. BBISIBJICHUSI M Pa3BUTHSI CIOCOOHOCTEN CIA00BUISIIIIMX O0YyYaIOIIUXCs, B TOM YKCJI€ OJIapEHHBIX JIETEH, Uepe3 CUCTEMY

KJIyOOB, CEKIIUH, CTYIUA U KPY>KKOB, OpraHU3aIMI0 OOIIECTBEHHO MOJIE3HOU eI TEIHLHOCTH;

® opraHu3anuunu HHTCIUICKTYAJIbHBIX 151 TBOPUYCCKUX COpeBHOBaHHﬁ, HAaYyYHO-TCXHHUYCCKOT'O TBOPUYCCTBA u

IIPOEKTHO-UCCIEA0BATEIbCKON IEATENbHOCTH, PU3KYIBTYPHO- 0310POBUTEIBHON AESATENbHOCTH;

. ydyacTusi CHa0OBUASIIMX OOy4YaloIIMXCA, HUX POJAUTENel (3aKOHHBIX MpeaCTaBUTENEH), MEeJarorHIeCKuxX

PabOTHUKOB U OOIIECTBEHHOCTH B MPOSKTUPOBAHUH M PA3BUTHUH BHYTPUIIKOIBHOW COLMATIBLHOM CpEbl;



° HCIIOJIb30BaHHS B O6pa3OBaT€JII>HOM mponeccc COBPCMCHHBIX 06pa3OBaT€JII>HLIX TEXHOJIOTUH JACATCIIBHOCTHOI'O THIIA,
OIIPCACIIAIOIMUX IIYTH H CITOCOOBI JOCTHIKCHU A CJ'I&6OBI/II[5[HII/IMI/I O6y‘{aIOIHHMI/IC$I COMAJIBHO JKCJIACMOI'0 YPOBHA

(pe3ynbTara) TMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHSA C YUYETOM UX OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH;

* MpCa0CTaBJICHHUA CJ'Ia6OBI/II[5[HII/IM 06yUIaIOH_[I/IMC$I BO3MOKHOCTH HAKOIUICHUSI OIbITA CAMOCTOSITCIbHOM M aKTUBHOM

JEATEIIBHOCTH B IIPOLIECCE PEATU3ALNA OCBOCHHBIX YMEHNUN U HABBIKOB B YPOUHOU M BHEYPOYHOU JIESITENBHOCTH;

* BKJIFOUCHUA CJIa6OBI/II[$IH_II/IX o6yqa101unxc;1 B IPOLCCChI ITO3HAHUA U npeo6pa3OBaHH;1 BHEIIKOJILHOM COHHEU'IBHOEI

cpenbl (HaceJICHHOTO MMYHKTa, pailoHa, Topojia).

OcHoBHbBIE HaIpaBJCHUSA B cnenuaJIbHOM MOJJAECPIKKE:

. YIOBIIETBOPEHUE OCOOBIX 00pa30BaTENBHBIX MOTPEOHOCTEN O0YUAIOIIMXCS ¢ HAPYIIEHUEM 3PEHUS;

. KOPPEKIIMOHHAS TOMOIhL B OBJIAJICHUHA 0a30BBIM  COJIEpKAHUEM oOy4eHMS; pPaA3BUTHE 3PUTEIHLHOTO
BOCITPUSITHUS;

. OoOy4eHHE WCIOJIb30BAHUIO BCEX AHAIM3ATOPOB M KOMIIEHCATOPHBIX CIOCOOOB JIESITEIBHOCTH B  y4eOHO-

IIO3HABATEJILHOM IIPOLIECCE U ITOBCETHEBHOM KU3HH,
. (dbopMHpOBaHE OCHOBHBIX HABBIKOB OPUEHTUPOBKU B MUKPOIPOCTPAHCTBE;

® OBJIAICHUC OCHOBHBIMU HABbBIKAMHU OPUCHTHUPOBKH B MAaKPOIIPOCTPAHCTBE,



. dbopMupoBaHUE aJCKBAaTHBIX (B COOTBETCTBMM C BO3PAacTOM) MPEIMETHBIX (KOHKPETHBIX M OOOOIIEHHBIX),

IMPOCTPAHCTBCHHBIX HpCHCTaBHCHHﬁ;
° Pa3BUTHC ITO3HABATCIIbHOT'O HHTCPECCA, MMO3HABATEIbHOU AKTHUBHOCTH,

. (bopMHpOBaHUE NPEACTABICHUI (COOTBETCTBYIOIIHME BO3PACTY) O COBPEMEHHBIX ONTUYECKHX, TU(PIOTEXHUUYECKUX U

TCXHHUYCCKUX CPCACTBAX, 06H€F‘laIOHII/IX IIO3HAaBATCJIbHYIO U y‘{€6Hy10 JCATCIBHOCTDb, 1 aKTHBHOC UX HCIIOJIB30BaHHC,

° HCIIOJIB30BAHHUC CIICOHUAJIBHBIX IIPHUCMOB OPIraHU3alliU y‘{e6HO-H03HaBaT€HBHOﬁ ACATCIbHOCTH, JOCTYIIHOCTHU y‘IG6HOI>'I

uH(OpPMAIUU 1JIS1 3pUTETHLHOTO BOCIIPUATHS CIA00BUISAIINX 00yIarOIUXCs;
. COOJTIO/IEHUE perIaMeHTa 3PUTENIbHBIX Harpy30K (C y4eToM peKoMeHAaIuil oTaapMoora);

® CO6J'HOI[€HI/IC CBCTOBOI'0 pCKUMa (HGO6XOI[I/IMOCTB JOIMOJHHUTCIIBHOIO MCTOYHUKA CBCTA, YMCHBIICHUC CBETOBOTO

MOTOKA U JPYroe);

° padruOHAJIBHOC YCPCAOBAHNUC 3pPIT€J'IBHOI>i Harpy3kKu CO CIIYXOBBIM BOCIIPpUATHCM y‘-I€6HOFO Marcpuaiia,
® HCIIOJB30BAHUEC ITPUEMOB, HAIIPABJICHHLIX HAa CHATHUC 3PpUTCIBbHOIO HAIIPS?KCHU A,
° HCIIOJIB30BaHHUEC CIICIIHAJIBbHBIX y‘-Ie6HI/IKOB u y‘-Ie6HBIX HpI/IHaI[JIe)KHOCTeI‘/JI, OTBCYHAIOMINX 0COOBIM O6paSOBaTeHBHBIM

MOTPEOHOCTSIM CIA00BUISAIINX;



° HCIIOJIB30BaHHC HH,Z[HBH,HyaHBHOﬁ, aHaHTHpOBaHHOﬁ C Y4UYCTOM 3pPUTCIIBHbBIX BO3MOKHOCTEHU CJIa6OBI/II[$IHII/IX
O6Y‘I&IOHIPIXC$I, TEKCTOBOM H I/I306paSI/IT€JIBHOI>’I HarJIIAHOCTH, HWHIAWBUIYAJIBbHBIX HOCO6Hﬁ, OIITHYCCKHUX, TCXHHUYCCKHUX

CPEICTB, 00JIETYAIOIINX, YUeOHO-TT03HABATEIBHYIO ACSITENFHOCTD CIA00BUASMIINX 00yYaIOTUXCS;
. coOtoIeHre pekuMa (PU3MUYECKUX HArpy30K (C y4eToOM IPOTHUBOIIOKA3aHUN);

. HEOOXOJIMMOCTh MPU BBIMOJHEHUH CIIA00BUISIIIIMMU O0YUYaIOIIUMUCS UTOTOBBIX padOT aganTaluu (B COOTBETCTBUHU C
UX 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH) TEKCTOBOTO M WJUTIOCTPATUBHOTO MaTepualia U YBEJIIMUCHHS BPEMEHHU Ha
WX BBITIOJHEHUE: BpeMsS MOXXET OBITh yBeaudeHo B 1,5 paza mo CpaBHEHHIO C PETJIaMEHTOM, YCTAHOBJICHHBIM IS

06yqa10nmxc;{, HC NUMCIOIIINX OFpaHH‘IeHHﬁ I1O0 BO3MOKHOCTAM 310POBbA.
chxonoro-neuarornquKaﬂ MOoAACPKKA:

® IIOMOIIIb B (bOpMI/IpOBaHI/II/I M Pa3BUTHU aJICKBATHBIX OTHOIICHUI MCKIY pC6CHKOM, YUUTCIEIMU, OJHOKIIACCHUKAMHA U

JPYTUMU OOYYAIOIIIUMUCS, POAUTEIISIMH;

. paboTy 1o MpOQPMIAKTUKE BHYTPUIUYHOCTHBIX U MEXKIUYHOCTHBIX KOH(MIMKTOB B KJIacCe, IIKOJIE, MOIJCPKAHUIO

HYMOITMOHAIEHO KOM(OPTHON 0OCTAaHOBKH;

. CO37aHME YCIOBUW  YCIEIIHOTO OBJAJCHUSI y4eOHOM  JEATETBbHOCTBIO C IENbI0 MPOPUIAKTUKUHETATUBHOTO

OTHOILIICHHUA 06yqa}0mer0csl K CUTyaliu IKOJIbHOI'O 06yquH$[ B ICJIOM,



Pa3BUTHC CTPCMIICHHUA K CaMOCTOATCIIBHOCTHU M HC3ABUCHUMOCTH OT OKPYKAIOIINX (B y‘{e6HBIX 1 OBITOBBIX CI/ITyaHI/ISIX),

K ITPOABJICHUIO COHI/I&JII)HOﬁ AKTHUBHOCTH,

Pa3BUTHC aACKBATHOI'O MUCIIOJIB30BAHHNA PCUCBBIX U HCPCUCBLIX CPCACTB O6H16HI/I$I.

OcHoBHbBIE HarpaBJCHUA Koppemmonﬂoﬁ paﬁoTbI:

1. BOBﬂGﬁCTBHC Ha (bYHKHI/IOHEUIBHBIe MCXAaHHU3MbI 3PHUTCIBHOIO BOCIIPUATHA. (HCHOJ’IBSOB&HHG IICJarornt4cCKux

MEpONPUATHIA (CEHCOPHBIX YIPAKHEHUM, pPa3IMYHBIX BUAOB MNPOAYKTHUBHON AEATENBHOCTU, NUAAKTUYECKHX HID),
OKa3bIBAIOIINX HEMOCPEACTBEHHOE BIUSHUE HA IOBBIIIEHHE 3PUTEIbHBIX (YHKIUOHAJIBHBIX BO3MOXKHOCTEM H
XapaKTEePU3YIOIINXCS 11eJIEHAIPABIEHHOCTHIO BO3/IEHCTBUS HA OTACNIbHBIE 3pUTEIbHbBIE (PYHKIIHH.

LlenenanpaBieHHOEe (OPMUPOBAHUE WM PA3BUTHE YK€ MMEIOIIMXCS ONEpPAlMOHHBIX MEXAaHU3MOB 3pPUTEIBHOTO
BOCHIPUATHS JIeTel ¢ HapymieHusMu 3penusi. (Pa3Butue nmpeaMeTHO-IPaKTHUECKOW NESITeIbHOCTH JETel KaK OCHOBBI
KaueCTBEHHOro (hOpPMHUPOBAHUS NEPLENTUBHBIX JEUCTBHM; pa3BUTHE M KOPPEKLUs MPEICTABICHUN O CEHCOPHBIX
ATaJIOHAX KaK CPEJICTBE OCYILECTBIICHUS MEPLUENTUBHBIX MPOLECCOB C YYETOM OCOOEHHOCTEN OBJIAJICHUSI UMU JIE€TBMHU C
HapyLICHUsIMU 3PEHMS; PA3BUTHE U KOPPEKLMs IPEIMETHBIX IPEICTABICHUN KaK CpPEIACTBA COBEPILICHCTBOBAHUS
OPEIMETHOTO BOCHPUSTHS, PA3BUTUS €ro TMOJTHOTHI M JU(PepeHIMpOBaHHOCTH; (HOPMHUPOBAHUE HABBIKOB
WCIIOJIb30BaHUs 3pUTEIBHBIX YMEHMM [UIl YCTAHOBJICHUS JIOTMYECKUX NPUYUHHO-CICICTBEHHBIX CBA3EH IIPU
OTPaXEHUU OKPYKAIOLIEH JEHCTBUTEIBHOCTH; PA3BUTUE 3PUTEIIBHBIX WM3MEPUTEIBHBIX JCHCTBUN, pPa3BUTHUE W

KOppeKOUA MPOCTPAHCTBEHHBIX Hp@)ICTaBJ]eHI/Iﬁ KaK OCHOBBI KAYCCTBCHHOI'O OTPAXXCHUA IMPCAMCTOB B IIPOCTPAHCTBE.



3. Co3nanue yciaOBUM MOTHMBHPOBAHHOM, 3HAUMMOW i peOCHKA 3PUTENIBHOW JAESTENIbHOCTH, CO3/IaHHE CUTYallUH
ycrnexa.

I[Inanupyembie pe3y/ibTaThl
JInuHOCTHBIE pe3yJIbTaThl:

M YMCHHC COIIOCTABJISITb WM KOPPCKTHUPOBATH 3PHUTCIIBHBIC BIICYHATIICHHUA C YYCTOM IIOJIYUCHHBIX 3HAaHUM 00
0COOCHHOCTSIX CBOETO SPUTCIILHOTO BOCIIPHUATHA, HA OCHOBAHUHU C(bOpMI/IpOBaHHLIX HpeI[CTaBJ'IeHI/Iﬁ O IIPpCAMCTAX U ABJICHUAX

OKPYXaroUIen IEMCTBUTEILHOCTH;

. CIIOCOOHOCTh K OCMBICIICHUIO U AuddepeHmanuy KapTUHBl MHpa, €€ BPEMEHHO- MPOCTPAHCTBEHHOU
OpraHu3aIlNy;
. CIIOCOOHOCTH BOCIIPUHUMATH aJIEKBATHO BO3PACTY KIIFOUEBBIE COOBITHS MTPOUCXOAIIETO B COIIMYME, OCO3HABATh

ce0s 4acThio COLMyMa, MPUHUMATh COOTBETCTBYIOLIME BO3PACTY LIEHHOCTH;
. yMEHHUE NPUMEHITh B KOMMYHUKATUBHOM JESITEIIbHOCTH BepOalIbHbIE U HEBepOaIbHbIe (POPMBI OOILICHHUS.
MeTtanpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOECHHBIE CIA00BUAAIIUMH 00YYaIOIIUMUCS

. yHUBEpCaJbHbIe yUeOHbIE AeCTBUS (IT03HABATEIbHBIE, PETYJISTUBHBIE U KOMMYHUKATUBHBIC), 00€CTIEUBaIOIINE

OBJIAACHUC KITFOYCBBIMU KOMIICTCHIUAMUA, COCTABJIIAIOIIMMU OCHOBY YMCHUSA YUYHUTBHCA, U MCKIIPCIAMCTHBIMU 3HAHUAMU



° YMCHHUC HUCIIOJIB30BAaTh COXPAaHHBIC aHAJIN3AaTOPbI B PA3JIMYHBIX BHAAX ACATCIIBHOCTU (y‘-IC6HO-

MO3HABATEILHON,0PUEHTHPOBOYHOM, TPYI0BOM );
. MIPUMEHSITh 3pUTEIbHO-0CA3aTENbHBII croco0 oOcnefoBaHUsI U BOCIIPUSITHUSA;

® YMCHHC HCIIOJIB30BAaTh COBPCMCHHBIC CPCACTBA KOMMYHHKAIINN HCIIOJIB3YIOIINCCA Ha

I[aHHOMO6p330BaTGJII>HOM YPOBHC;

® BJIaACHUC CJIa6OBI/II[$IHII/IMI/I O6y‘Ia}OH_[I/IMI/IC$I HaBBIKaMH HpOCTpaHCTBeHHOfI n COoOuaJIbHO-

OBITOBOMOPUEHTUPOBKY;

. yMEHUE TUIAHUPOBATh, KOHTPOJIUPOBATH U OLICHUBATH YUEOHBIE IEUCTBUSI C YUETOM,
. MMEIOILETOCS 3PUTEIIBHOIO JUArHo3a B COOTBETCTBUH C IIOCTABJICHHOM 331a4€H U YCIIOBUSMU €€ pealn3alu.
COILEPKXAHUE OBYUYEHUA

9 KUIIACC

Yucaa 1 BbIYUCIEHUSA

PammonanpHbie YHcla, WppalMOHAIBHBIC YHCIA, KOHEYHBIE M OCCKOHEYHBIC ACCATHYHBIE ApoOH. MHOXECTBO
NEeUCTBUTEIBHBIX YHCEJ, JCHCTBUTENIBHBICE 4YHCIAa KaKk OCECKOHEUHbIC JeCATHYHbIC JpoOu. B3anmHO 0HO3HAYHOE
COOTBETCTBHE ME¥K]1y MHOKECTBOM JEHCTBUTEIBHBIX YACET U KOOPAUHATHON MIPSIMOM.

CpaBHeHHE JEeHCTBUTEILHBIX YHUCEIl, apu(METHICCKHIE TCUCTBUS C ICHCTBUTEILHBIMU YHCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, IITUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MUPE.



[Tpubnux€HHOE 3HAYEHHE BEJIIMYUHBI, TOUHOCTh NpuOImkeHus. Okpyrienue yucen. [Ipukuaka u oleHka pe3yinbTaToB
BBIUYHCJICHUU.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHWI, CBOASIIMXCS K KBaJIpaTHbIM. bukBaapatHoe ypaBHeHHe. lIpumepbl
pEIIEHNS] YPABHEHUN TPETHEN U UETBEPTOM CTENICHEN PA3JI0KECHUEM HA MHOKUTEIIH.

Pewenne nqpoOHO-palimoHaAIbHBIX YpaBHEHU. PelieHne TeKCTOBBIX 3a/1a4 anre0pandeckuM METOI0M.

VYpaBHeHue ¢ JByMs NEpeMEHHBIMH M ero rpaduk. PemeHue cucteM ABYyX JIMHEHHBIX YpaBHEHUH C JABYMS
nepeMeHHbIMU. Pelienne cucteM AByX YpaBHEHHUI, OJTHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpo# crenenu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C IByMS [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. Pellienre cucTeM JIMHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBaapartneie HepaBeHCTBA. ['paduueckast HHTEpIIpeTaIus HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS TIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢ynxius, e€ rpadpuk u cBoiictBa. [lapaGorna, KoopauHATHI BEPIIMHBI MapaboOJibl, OCh CUMMETPUHU
napaboJIbl.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| ,  ux cBoiicTBa.

YucoBble 10CJIe10BATEILHOCTH U IPOrPeccun

[TonsTHe YKCIOBOM MOC/IENOBATENHLHOCTH. 3aJaHue MOCIEA0BATEILHOCTH PEKYPPEHTHON dhopmyion u ¢hopmysion N-ro
YJIeHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. PopMynbl N-ro wieHa apupMETUYECKOM M Te€OMETPUUYECKON
MPOTPECCU, CYMMBI ITEPBBIX N YJICHOB.

N3obpaxkenne uiaeHOB apuMETHUYECKON M TeOMETPUYECKOM MPOTrpeccHil TOYKaMH Ha KOOPAWHATHOM TUIOCKOCTH.
JIMHENHBINA U SKCTTIOHEHIUAIBHBIN POCT. CII0KHbBIE MPOLICHTHI.



INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOT 'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTPaMMbl YIEOHOTO Kypca «Airedpay xapaKTepu3yrTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJIECHUEM HMHTEpEca K TMPOLUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, ILEHHOCTHBIM OTHOIICHUEM K
JOCTHXKCHUAM POCCUMCKUX MAaT€MaTUKOB UM POCCHUMCKOM MAaT€MaTHYE€CKOW IIKOJIbI, K MCHOJIb30BAHUIO 3THX JIOCTHKEHUN B
JPYTUX HAayKax U MPUKIAJIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEN TpakJaHWHA U pealn3alliy €ro mpas, MPEJCTABICHHEM O MAaTeMaTUYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHHUH, MPOLEAYp TPakKJaHCKOTO oOIecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO dTHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKH,
OCO3HaHHWEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpya0BO€ BOCIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE y4aCTHE€ B PEUICHUM MPAKTUYECKUX 3a74a4 MAaTeMaTHUYE€CKOW HAMpPaBICHHOCTH, OCO3HAHHEM
BOXHOCTH MaTeMaTHYECKOro 0Opa30BaHUsI HAa MPOTSHDKEHUU BCEH JKU3HU JJIsI yCHENTHON MpodecCuOHANbHOW JAeATeIbHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIWBHAYAJIBHON TPACKTOPUH OOpa30oBaHUS H
YKW3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUATUIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, pelIeHU,
pacCyXJ1eHu, yMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUCHTAIUCH B JEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUSI YEJIOBEKA, PUPOJIBI U OOIIECTBa, MIOHUMAaHUEM MaTeMaTUYeCKOM HayKu Kak cepbl 4eIOBEUeCKOU JesTeIbHOCTH,
ATAroB €€ pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHUS IMBWIM3AIMH, OBJIAJICHUEM S3BIKOM MATEMaTUKH W MAaTeMaTHYE€CKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJICHUEM NPOCTENIIMMHU HABBIKAMU UCCIIEIOBATEIbCKON JEATEIbHOCTH;

6) pusnueckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbSI M IMOIUOHAJIBHOT0 0JIATOTIOTyYHS:

TOTOBHOCTHIO MPUMEHATH MAaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 370pPOBbs, BEICHUS 3J0pPOBOTO 00pasa >KU3HU
(3mopoBoe  mUTaHWE, COAJlaHCHUPOBAHHBIM PEKUM 3aHATHUM W OTAbIXA, peryysipHas ¢u3udYecKas aKTUBHOCTD),



c(OpMHPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOrH4ecKoe BOCIIMTAHUE:

OpUEHTallel Ha NPUMEHEHUE MAaTeMAaTUYECKUX 3HAHMW Ul pelleHUs 3ajad B O0JAaCTH COXPAHHOCTH OKpY’Karollen
Cpelibl, JIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUI AJI1 OKPY’KAIOLIEH CpeJibl, 0CO3HAHUEM TJI00aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpo0JieM U IMyTeil UX peLIeHMS;

8) ajanTanusa K H3MEHSIIOIUMMCH YCJIOBUSAM COLMATBHON W PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH YeEpe3
IPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUYUTBCS y JIPYIMX JIOJEH, MpuoOpeTaTb B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITa IPYTHUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4ucie (OpMYyIUpOBaATh UAEH, TOHITHS, THIIOTE3bI 00 00BEKTAX
U SIBJICHUAX, B TOM YHUCJIE paHEE HEU3BECTHBIX, OCO3HABATH I€(PUIIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBAThH
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYallMI0 KaK BbBI30B, TPEOYHOMIMMA
KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIE pPEUICHUs] U JEHCTBUS, (HOPMYNIHpPOBaThb M OLEHUBATh PUCKU U IOCIEICTBUS,
dbopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jjornyeckue aeicTByA:

e BBISBIATh U XaPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMATUUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXTY
MOHATUSIMHU, (DOPMYIUPOBATh OIpECICHUs TOHITHUH, YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK Kiaccu(ukaiuu,
OCHOBAHUS JIJIs 0000IIEHUS M CpaBHEHUSI, KpUTEPUHU TTPOBOIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC W OTPHUIIATEIbHBIC, €IUHUYHBIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;

e BBISBIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpeUMs B (pakTax, JaHHBIX, HAONIOJEHUSX U
YTBEPKACHUSX, PEJIaraTb KPUTEPUU TSl BHISIBIICHUSI 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

e JIENATh BBIBOJIbBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKJIKOUYECHUN, YMO3AKIFOUECHHUN
110 aHAJIOTHH;



pa3dupaTh J0Ka3aTENbCTBA MATEMATUYECKUX YTBEPXKIEHUH (MpAMbIE U OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENIHHO
HECJIO)KHBIE JIOKa3aTebCTBA MaTeMaTHMYeCKUX (PaKTOB, BBICTPAUBATh apPTyMEHTAIMIO, NPUBOAUTH MPHUMEPH U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXkKICHUS;

BbIOMpaTh CHOCOO pelieHus yuyeOHOW 3ajauu (CpaBHMBAaTh HECKOJIBKO BApUAHTOB pELICHMs, BbIOMpaTh HaumbOojee
HOJXOJAIIMM ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUNA WHCTPYMEHT MO3HAHMS, (POPMYIHPOBATH BOMPOCH], (UKCHUPYIOIINE
OpOTHBOpEYHE, MpoOJIeMy, CaMOCTOSATEIBHO YCTaHAaBIMBATb MCKOMOE U JaHHOE, (OPMHUpPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJbIIOE HCCIEI0BaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YECKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOON;

CaMOCTOSITENTEHO (POPMYIUPOBATh OOOOIIEHHS ¥ BBIBOJBI MO Pe3yJabTaTaM MPOBEAEHHOTO HAOIIOACHMS, HCCIEAOBaHN,
OLIEHUBATh JOCTOBEPHOCTb MOJIYUEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U O0OOIICHHUI;

IPOrHO3UPOBAaTh BO3MOXHOE Pa3BUTHE IPOLIECCa, a TAKXKE BBIABUIATh IPEAIOJIOKEHHUS O €ro pPa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS 3aa4H;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATH M WHTEPHPETUPOBATH HH(OpPMAIUIO Pa3IUYHBIX BUAOB U (HopMm
MPEACTABIICHHUS;

BbIOMpaTh (opMy MpecTaBieHus: HHOOPMALUKM U WUTFOCTPUPOBATH PellaeMble 3aJjaul CXeMaMu, AuarpaMMaMu, HHOM
rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHMBATh HAA&KHOCTh HMHQPOPMAIUUA 10 KPUTEPHUSM, MPEMJIOKEHHBIM YYHTEIIeM Wi CHOPMYyITUPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBHUSMU U LEIAMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO
BBIPQKATh CBOIO TOUKY 3pPEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY pEIICHUs 3aJayH,
KOMMEHTHUPOBATH MMOJTYYECHHBIN pe3yIbTarT;

B X0/ 00CYXJACHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CY>KIaeMON TEMbI, IPOOJIEMBI, PeIIaeMOi 3a/1a4H, BHICKa3bIBATh
UJICW, HAIEJIEHHBIE HA MOUCK PEUIEHUs, COMOCTABISATh CBOU CYKJICHHUS C CYKACHUSMH IPYTMX YYACTHHKOB JHAJIOra,
OoOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UINI, B KOPPEKTHOU (popme hopMyIMpoBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS;



e TMPEACTABNIATH PE3YJbTaThl PEUICHUS 3aJaud, SKCHOEPUMEHTA, HCCIEAOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBIOMPATH
dbopmat BBICTYIUICHHS C YIETOM 33124 MIPE3EHTAMN U1 OCOOEHHOCTEH ayIuTOpHUN;

e IMOHMMATh M HCIHOJb30BATh NPEUMYIIECTBA KOMAHJHOM W WHAMUBUAYyaJIbHOM pPaOOThI TpPH PEIICHHH Y4eOHBIX
MaTeMaTUYeCKHX 3a]1ay;

e IPUHUMATDH LIEJIb COBMECTHOM NEATEIHLHOCTH, MJIAHUPOBATH OPTraHU3AIMI0 COBMECTHON pabOThI, paclpeaessTh BUIbI
paboT, ToroBapuUBaThCA, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;

e YYAaCTBOBaTh B TPYMNOBHIX (opmax paboTel (0OCykaeHHS, OOMEH MHEHHSIMH, MO3TOBBIC INTYpMBI W JAPYTHE),
BBITNIOJIHATh CBOIO YacTh PabOThl U KOOPJIMHUPOBATH CBOM JACHCTBUS C JIPYrUMHU UJIE€HAMHU KOMAaHJbl, OLICHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

e CaMOCTOSITEILHO COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a/laud (WJIM €ro 4acTh), BEIOMPATH CIIOCO0 PELICHUs ¢ yUETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOI MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e BJIQJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U PE3YNIbTATA PEIICHUS] MaTEMAaTUUECKOM 3a1auH;

e MPEIBUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOZHUKHYThH MPU PEUICHUU 3aJa4H, BHOCUTh KOPPEKTHUBBI B ACATEILHOCTh Ha
OCHOBE HOBBIX O0OCTOSATENbCTB, HalIEHHBIX OMIMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIIGHUBATh COOTBETCTBHUE pe3yjbTaTa JCATEIBHOCTH TOCTABJICHHON €M M YCIOBHUSM, OOBSICHATH NPUUUHBI
JIOCTUKEHUSI WJIK HEIOCTUXKEHHUS 11EJTU, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIBTATBI
K xoniry oOydeHus: B 9 kiacce 00ydarOmuiics MOTYYUT CISAYIONME TPEIMETHBIC PE3yIbTAThI:
YucJia 1 BbIYUCIEHUS
CpaBHUBATh M YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.
BreinmonHate apudmMeTHdecKue ACUCTBUS C palMOHAIBLHBIMU YHCJIAMH, COY€Tas YCTHbIE U MHUChbMEHHBIE TMPUEMBI,
BBIMIOJTHATDH BBIYMCIICHUS C UPPALMOHATIBHBIMU YU CIIAMU.
HaxonuTe 3HaueHUs CTENEHEN € LENBIMU TOKA3ATENSIMHA U KOPHEW, BBIYUCIISATh 3HAYEHUS YHCIOBBIX BBIPAKEHUM.
OKpyIJISITh AE€HCTBUTENBHBIE YUCIIA, BHIMOIHATh MPUKUKY PE3YJIbTAaTa BIUUCICHHM, OLIEHKY YHCIIOBBIX BBIPAKEHUH.
YpaBHeHUs U HEPABEHCTBA
Pemiaty nuHEHHBIE M KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHS, CBOAIIMECS K HUM, MPOCTEUIIHE IPOOHO-paIlMOHATBHBIC



YPaBHEHUS.

Pemare cucremsl IByX JMHEHWHBIX YPaBHEHHUW C JBYMs IIEPEMEHHBIMM M CUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJHO
YPaBHEHUE HE SBISACTCS JIMHEHHBIM.

Pemarbs TeKcCTOBbIE 3a7auu anreOpandeckuM CHocoOOM C TIOMOIIBIO COCTaBICHMSI YPaBHEHHUS WJIM CUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[TpoBouTH mpoOCTENIINE UCCIEIOBAaHNA YPAaBHEHUN M CHCTEM YPAaBHEHUM, B TOM YHUCJIE ¢ IPUMEHEHHEM TIpadUyecKux
IpeACTaBICHNUN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPABHEHUM PEILLICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp sMHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)KaTh PEILICHUE HEPABEHCTB HAa YMUCIOBOM MPSIMOM,
3aIIMChIBATh PELICHUE C IIOMOIIBI CUMBOJIOB.

PemaTtp crucTteMbl JTMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBAJIPATHOE HEPABEHCTBO, M300pa)aTh
pEILIEHUE CUCTEMBI HEPABEHCTB HA YMCJIOBOW MPSMOM, 3aIIMCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JINYHBIX 3a1a4.

DOyHKIMHA

PacnioznaBaTh (pyHKIMHM H3yuyeHHBIX BHJIOB. [loka3bIBaTh CXeMaTHMYECKU PACHOJIOKEHHWE HAa KOOPAMHATHOW MIJIOCKOCTU

rpadukoB QyHKuit Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBuCcHMOCTH OT 3HAUCHHiI
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTs 1 M300pakaTh CXeMaTHUECKH TpapuKy KBAAPATUIHBIX (PYHKIIHH, ONMCHIBATh CBOMCTBA KBAAPATUIHBIX (DYHKIIUI
10 UX rpadukam.

Pacnio3naBaTh KBagpatndHyto QyHKIHIO 10 GopMyJIie, MPUBOAUTH MPUMEPHI KBAIPATUIHBIX PYHKIIMNA U3 PEaIbHOM JKU3HH,
(bU3UKH, TEOMETPUH.

Yuci10Bble MOCI€10BATEILHOCTH H IPOrpeccun

Pacno3naBaTh apu(MEeTHIECKYIO U TEOMETPHUUECKYIO TPOTPECCUU TPH Pa3HBIX CIIOCO0aX 3a/1aHusl.

BEIMOMHATE BBIYUCIICHUS C HUCTOJIB30BaHHUEM (QOpMyN N-ro WieHa apu(PMETHUYECKOM M TeOMETPHUYECKON MPOTPECCHIA,
CYMMBI MIEPBBIX N UJICHOB.

N300paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YHMCIOBBIMU MOCIEAOBATEIBHOCTSIMH, B TOM YHCIE 3aJaddl M3 pealbHOM KHU3HU (C
UCIIOJIb30BAHUEM KAJIbKYJISTOPA, HU(PPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KNIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ BpOrpAMMEI Beero KOﬁHTpO.]ILHI)Ie HpﬁaKanecmle 0Bpa30BATETBHBIE
padoThI padoThI pecypesI
1 Uucna v Beluncienus. JlelicTBUTENbHbIE 3 bubnmoreka [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHUSI C 5 bubnunoreka [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 5 1 bubnmnoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa ) https://m.edsoo.ru/7£419d08
bubmuorexa [JOK
S Pynkunn S 1 https://m.edso00.ru/7f419d08
6 Uucnoble NOCiIeI0BaTENbHOCTH 5 bubmiorexa HOK
https://m.edso0.ru/7f419d08
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 6 1 bubnnorexa [JOK
3HaHUHI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgponbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
PanmonansHbIe Yncna, uppaloHaIbHbIC
1 qngna KOHEYHBIC U 6eCK];())]i){eI;IIHI>Ie Enbmorex LOK
’ https://m.edso0.ru/7f43bf66
JECATUYHBIC TPOOH 1
MHOXECTBO ICHCTBUTEIIBHBIX YHCEIT;
2 JeWCTBUTEIIbHBIC YHCIIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH 1
B3anMHO 01HO3HaYHOE COOTBETCTBUE
3 MEXy MHOYKECTBOM JE€HCTBUTEIbHBIX bu6mmoreka [IOK
YHCE MU MHOKECTBOM TOUYEK https://m.edsoo.ru/7f43c542
KOOPAMHATHOU IIPSIMOM 1
CpaBHeHHE IEMUCTBUTENIBHBIX YHCEIT,
4 a pH(bMeTquHCKHe IENCTBUSA C bubsmorexa [IOK
Py https://m.edsoo.ru/7f43c542
JEeWCTBUTEILHBIMU YUCIIAMHU 1
5 [TpubnnxEHHOE 3HaYEHNE BETUYNHBI, bubnuorexa [JOK
TOYHOCTb MPUOJINKEHUS 1 https://m.edsoo.ru/7f43c3d0
6 OxkpyrneHue ymncen
7 IIpukunka v OLlEHKa pe3yIbTaTOB bubnnoreka [JOK
BBIYMCIICHUI 1 https://m.edsoo.ru/7f43c3d0
8 BxonHas koHTpoibHast paboTa 1
9 bu6mmoreka [JOK
UucioBble HEPABEHCTBA 1 https://m.edsoo.ru/7f43c9b6
OCHOBHBIC CBOMCTBA YHCIOBBIX bu6mmoreka [JOK
10
HEPABEHCTB 1 https://m.edso00.ru/7f43c9b6
CrnoxxeHre 1 YMHOKCHHE YHCITOBBIX
11 HepaBeHCTB. OlleHUBaHKE 3HAYCHUS
BBIPKCHHS 1
12 HepaseHcTBa ¢ 0HOM IEpEMEHHOU 1
13 Penienue HepaBeHCTB ¢ OJTHOM bubmuoreka IJOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

nepeMeHHON. YN CIIOBbIE MPOMEKYTKH

https://m.edsoo.ru/7f43d0b4

CucTteMbl TMHEUHBIX HEPABEHCTB C

14 o 9
OJTHOH TMepeMeHHON
KonrponsHast pabora mo reme
15 «HepaBeHcTBa 1 cUCTEMbI HEPABEHCTB C
OJIHOM MIEPEMEHHOI
16 IToBTOpEHME U paclIUpPEHUE CBEACHUN O
byHKIHAH
17 bu6mmoreka [JOK
CaoiicTBa hyHKINHU https://m.edsoo.ru/7f43d0b4
Kak moctpouts rpaduk GpyHKINN y =
18 kf(x), eciu usBecTed rpadhuk GyHKIUH Y
= f(x)
Kak moctpouts rpaduku GpyHKIul y =
19 f(x) + bu y = f(x + a), eciu u3BecTeH
rpaduk ¢pynkuuu y = f(x)
20 KBaE[paTI/IIIHaSI ¢bynkuus, e€ rpaguk u
CBOHCTBa
21 bubmuorexa [JOK
Pemrenne kBagpaTHBIX HEPABEHCTB https://m.edsoo.ru/7f43d23a
) Cucrembl ypaBHEHUH C ABYMS bubnunoreka [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43d55a
23 Pemienue 3a1a4 ¢ TOMOIIBIO CHCTEM
YpaBHEHUI BTOPOW CTENEHU
24 YucnoBble NOCIEI0BATEIBHOCTH
25 ApudmeTHyecKas IpOrpeccus
26 CymMmMma n nepBbIX YJICHOB Bbubnuoreka LHOK
apu(pMETHIECKON MMPOTPECCHH https://m.edsoo.ru/7f43af08
27 ['eomeTpuuecKasi MporpeccHsi
28 CyMMa n nepBbIX YICHOB
reOMETPHUECKON IPOTPecCcuu
29 CymMma 6ecKOHEeYHON TeOMETPHUYECKON
nporpeccuu, y koropoi | q | <1
30 bu6mmoreka [IOK

JIMHEHBIN U YKCIIOHEHIMAJIbHBIA POCT

https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

31 but6mmoreka [JOK
Cno>kHBIC TTPOIICHTHI 1 https://m.edsoo.ru/7f43af08
32-33 | MtoroBas KOHTpOJIbHAS paboTa 2 2
34 [ToBTOpenue, 0600IEHNE 1 bubmuoreka [IOK
cUcTeMaTu3alus 3HaHU. 1 https://m.edsoo.ru/7f43af08
OBUIEE KOJIMYECTBO YACOB I10 34 3
I[TPOTPAMME

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM

IMPOI'PAMMBbI
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucina v BBIYUCICHUS
11 ParionanpHbIe Ynca, MppalMoHAIbHBIC YMCTIa, KOHEUHBIE U OECKOHEUHBIE IECTUYHBIE IPOOH
1 MHOXeCTBO JIEHCTBUTEIBHBIX YHCEN, NEHCTBUTENbHbIE YHClIa KaKk OSCKOHEUHBbIe JeCSITHUYHBIE ApoOu. B3anmmHO olHO3HAUYHOE
' COOTBETCTBUE MEXKTY MHOKECTBOM JICUCTBUTEIIHHBIX YHCENI U KOOPAUHATHOM NpsiMoii. CpaBHEHUE JEHCTBUTEIBHBIX YHUCET
1.3 Apudmerndeckue 1eUCTBUS C ACUCTBUTEIBLHBIMHI YACIAMU
W3mepenus, npulmmkeHus, olleHKH. Pazmepbl 00BEKTOB OKPYKAIOIIET0 MHUPA, JITUTEIBHOCTH MPOIECCOB B OKPY)KAIOIIEM MHUPE.
14 [Tpubmxk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTHh mNpuOmmkeHus. Okpyrienue uucen. [Ipukuaka u oOIEeHKa pPe3yIbTaToOB
BBIYMCIICHUI
2 YpaBHEHUS 1 HEpABEHCTBA
2.1 VYpaBHEHMS C OAHOM IEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIIUXCS K TUHEUHBIM
2.3 KBangparnoe ypaBHeHue. Pernienue ypaBHeHUM, CBOJIALIMXCS K KBAAPATHBIM
2.4 bukBanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbeW U YETBEPTOU CTEIICHEW Pa3JIoKEHUEM HA MHOKUTEIIN
2.5 Pemenue qpoOHO-paliMoOHATBHBIX YPABHEHHI
2.6 Cuctembl ypaBHEHUH



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

2.7

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

2.8 Pemienue cucteM AByX JUHEWHBIX YpaBHEHUH ¢ ABYMS IIEPEMEHHBIMU

2.9 Pemienue cucteM AByX ypaBHEHHI, OJTHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTOPOH CTENEeHU

2.10 I'padpuaeckast mHTEpIpETALNS CHCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMH

211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM criocooom

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

2.16 I'paduueckas uHTEpIIpeTaLMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIIH

3.1 KBanparuunas ¢ynkius, e€ rpaduk u cBoiicta. [Tapabona, koopAHHATHI BEPIIUHBI IapadOIIbl, OCh CHMMETPHH MapadoIbl

3.2 I'paduku pyukuuit y=Kx, y=kx+b u ux cBoiicta

3.3 I'paduku pynkuuit y=K/X, y = X’ u ux cpoiicta

3.4 I'paduxu QyHKIMIA , 1 X CBOMCTBa
4 UmcnoBbie OCIEI0BATENFHOCTH

41 Omnpenenenne u cnocoObl 3a1aHNs YUCIIOBBIX MOCIIEN0BAaTENbHOCTEN. 3aJaHie MTOCIEI0BATEIbHOCTH PEKYPPEHTHOM GopMynoi
' U GopmyIoii N-ro uieHa

4.2 Apudmernueckas nporpeccusi. Popmysbl N-ro yieHa apupMeTHIECKON MPOrpecChH, CyMMBI IEPBHIX N YJIEHOB

4.3 I'eomerpuueckas nporpeccust. QopMyIbl N-To YieHa FTeOMETPUYECKON MPOrPeCcCHH, CyMMBI IEPBHIX N YIEHOB

44 N3ob6paxenue wieHOB apu(PMETHUECKON U TeOMETPUYECKON MPOrpeccHil ToOUKaMi Ha KOOPIUHATHOW IUIOCKOCTH. JIMHeWHbI 1
' AKCIMOHEHINAIBHBIN POCT

4.5 C1okHbIE IPOLIEHTHI




MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON TPOIT'PAMMbBI OCHOBHOI'O OBIIETO OGPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpalMd HaJ MHOXKECTBAMHU; YMCHHE
OIIEpPUPOBATh TOHATHAMH: Tpad, CBI3HBIA Tpad, NepeBO, IUKI, NPUMEHSATh WX IMPH PEIICHUH 3a]a4; YMEHUE
UCMOJb30BaTh IpauecKoe Mpe/CTaBIEHUEe MHOXKECTB AJIS ONHCAHMs pPeaJIbHbIX IPOLIECCOB U SBICHHUM, NpU

pEILIeHNH 3a1a4 U3 IPYIuX y4eOHbIX NIPEAMETOB

Ymenue ONCpHUpOBaATh IOHATUAMU: OIPCACICHUC, AKCHMOMA, TCOpCMa, AOKA3aTCIbLCTBO, YMCHHC pacCliO3HABATb
2 HUCTHUHHBIC W JIOXKHBIC BBICKA3bIBAHUSA, IIPUBOJUTL IIPUMEPBI M KOHTPIIPHUMCPLI, CTPOUTH BBICKA3bIBAHUSA H

OTpUuLAHUA BBICKQ3bIBaHUH

YMeHHe onepupoBaTh MOHATUSAMHU: HAaTypajdbHOE YUCIIO, MPOCTOE U COCTABHOE YMCIIO, JIETUMOCTH HaTypajbHBIX
YuCeN, TMPU3HAKU JEIMMOCTH, IEJI0€ YHCI0, MOJYJb 4YHCla, OOBIKHOBEHHAs JpoOb M JecATUYHAs ApOOb,
3 CTaHJIAPTHBIN BUJ YKCIa, PAllMOHAILHOE YMCIIO, UPPAIMOHATIBFHOE YUCIO, apu(MeTHIeCKUil KBapaTHbBII KOPEHb;
yMEHHUE BBITIOJIHATH JEUCTBUS C YHUCIAMH, CPAaBHUBATh U YIOPSAJOYMBATH YMCIA, MPEJICTABIATH YUCIA Ha

KOOp,I[I/IHaTHOﬁ HpHMOI\/'I, OKPpYTJIATH YHCJIa, YMCHHUC NCJIATh NPUKHUIKY U OLICHKY pC3yJIibTaTa BBIYUCIICHUI

YMeHue onepupoBaTh MOHATUSMH: CTENEHb C LEJNbIM IOKa3aresneM, apu(METHYECKU KBaJpaTHBIM KOpEHb,
MHOTOYJIEH, anredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypalbHON CTEMEeHH OOJIbIIEe €TMHUIIBL;
4 YMEHHUE BBINOJHATH pacuéThl Mo Qopmysam, MpeoOpa3oBaHUs ILENbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUNA U
BBIPKEHUI C KOpHSAMH, pa3I0’K€HHWE MHOTOUYJIeHa Ha MHOXKUTEIH, B TOM YHCJIE C HCIOJb30BaHHEM (HOpMyI

Pa3HOCTHU KBAAPATOB U KBaJApaTa CYMMBI U PA3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJTHOU IIEPEMEHHOM, YACIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHON; yMEHHE pellaTh JIMHEHHbIE M KBaJIpaTHbIE YPABHEHUs, IPOOHO-pallMOHAIbHbIE
S) YPaBHEHUS C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHCHWH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JIPOOHO-pAIMOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YMCIIE IPU PEIIeHUM 3ahad U3

Apyrux npeaMEToOB H IMPAKTUYCCKUX 3aAavd; YMCHHC HCIIOJb30BATHL KOOPAWMHATHYIO IMPAMYIO U KOOPAWHATHYIO




IJIOCKOCTH /711 N300pakeHUs pellieHui ypaBHEHH, HEPaBEeHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMU: QYHKIHSA, rpaduK QyHKINHU, HYIH QYHKINU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKH BO3pAcTaHus, yObIBaHUs, HAHMOOJbIIee W HAWMEHbIIEE 3HAYCHUS (DYHKIMH;, yMEHHE OIEpPHUPOBATH
HNOHATHAMH: TpsAMas TMPONOPIUOHANBHOCTb, JHUHEHHas (QYHKOMSA, KBaaparndyHas (QyHKOMsA, oOpaTHas
MPONOPIMOHATIBHOCTD, Mapadonia, rurnep0ona; yMEeHHe CTPOUTh rpaduku (yHKIMNA, HCIONB30BaTh rpaduKu s
OIIPEETICHUS] CBOMCTB IPOILECCOB M 3aBHCUMOCTEH, ISl pPEIICHHs 3aJad W3 JPYTruX Y4eOHBIX IPEIMETOB H

peanbHOM )KU3HU; yMEHHE BBIpAXXaTh (POPMYIIaMU 3aBUCUMOCTH MEX/1y BETHUNHAMH

Ymenue OIICPHUPOBATHL IMOHATHUAMU: IOCICAOBATCIBHOCTD, apI/I(i)MeTI/IHGCKaﬂ U TCOMCTPHUYCCKAsA IIPOrpeCCuu;
7 YMCHHC UCIIOJIB30BATb CBOMCTBA HOCHG,Z[OB&TGHLHOCTCI;'I, (bOpMy.]'IBI CYMMBI U O6H.[€FO YICHa IIpH pCIICHUU 3a1a4, B

TOM YHCJIE 33/1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB U peaIbHOM )KU3HU

YMeHue peiiaTrb 3aaa4r pPa3HbIX THIIOB (B TOM 4YHMCJIC Ha IPOLUCHTHI, HO0JIKM W 4YaCTH, ABHIKCHHUC, pa60Ty, LHCHY
TOBAapOB U CTOMMOCTBH IIOKYIIOK W YCJIYT, HaJOru, 3agadyu H3 o0OacTu YIpaBJICHHUA JHWUYHBIMU H CEMCHHBIMHU
(I)I/IHchaMI/I); YMCHHUE COCTaBJIATb BbIPAKCHHUS, YPABHCHUSA, HCPABCHCTBA U CHUCTEMbBI 110 YCJIOBUIO 3aJdayH,

HCCIICA0BATh MOJTYYCHHOC PCIICHUE U OLICHUBATH HpaBJIOHOI[06HOCTI) IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHSAMHU: (QUIypa, TOYKA, OTPE3OK, MpsiMas, Jy4, JIOMaHas, yrojl, MHOIOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOEAPEHHBI M pPaBHOCTOPOHHUI TPEYroJbHUKHU, MPSIMOYTOJbHBIA TPEYroJIbHUK, MeJuaHa,
OucceKkTpuca M BBICOTa TPEYroJIbHHWKA, YETBIPEXYTOJIBHUK, MapajielorpaMM, pomMO, MpsSMOYTIOJbHUK, KBajpart,
Tpamneuusi; OKpYKHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (UIypaMH; YMEHHUE pelaTh
3a/la4d, B TOM 4YHMCJIE M3 IOBCEIHEBHOW >W3HU, HA HAXOXJEHUE TIE€OMETPUYECKHX BEJIMYHH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u hpaktoB

MMPOBEPAEMBIE HA OI'3 IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOT'O OBIIETO OBPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3y/JbTaTaM 0CBOCHUS OCHOBHOI1 00pa30oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PT'OC




YMeHue onepupoBaTh IMOHATHAMH: MHOXKECTBO, IIOAMHOXECTBO, OINECPALMM HAJ MHOXECTBAMM; YMEHHUE
OIEpPUPOBATh TOHATHAMHU: Tpad, CBSI3HBIA Tpad, AepeBO, IUKJI, NPUMEHSATh WX IMPH PEIICHUH 3a]ad; YMEHUE
UCIOJIb30BaTh I'paMuecKoe IMpe/CTaBICHNE MHOXKECTB JJIS ONUCAHMs peabHBIX MPOLIECCOB U SABICHWH, IpU

pEeLIeHNN 3a1a4 U3 IPYruX y4eOHbIX IPEAMETOB

YmMmenue ONCpHUpOBaTh MOHATUAMU: OIPCACICHUC, AKCHMOMA, TCOpPCMaA, AOKA3ATCIbLCTBO, YMCHHUC pacCllO3HABATbHb
HUCTUHHBIC W JIOXKXHBIC BBICKA3bIBAHHA, MNPHUBOAUTH IPHMEPBI H KOHTPIIPUMEPHBI, CTPOUTH BbICKAa3biBaHUA H

OTpULAHUA BBICKQ3bIBaHU M

YMeHHe onepupoBaTh MOHATHIAMH: HAaTypaJbHOE YHCIIO, MPOCTOE U COCTABHOE YMCIIO, JIEIUMOCTH HATypajbHBIX
qucel, NPU3HAKU JAEIMMOCTH, ILIEJ0€ YHUCIO, MOJYJb YHUCIA, OOBIKHOBEHHass JpoOb U JecsATH4YHas JpoOb,
CTaHJAPTHBIN BUJ YHCIIA, PAIIHOHAILHOE YHCIIO, UPPAMOHATIBHOE YHCIIO, apU(PMETUIECKUN KBaJIPaTHBIA KOPEHB;
YMEHUE BBINOJIHATh [EUCTBHUS C YUCIAaMH, CPaBHMBAaTb W YIOPSAAOYMBATH 4YHUCJA, IPEACTABIATH YHUCJIA Ha

KOOPJAMHATHOW IIPSAMOM, OKPYIJIATh YMCIa; YMEHHE JI€JaTh IPUKUAJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHHe oIepupoBaTh IMOHATHSIMH: CTENEHb C IEJbIM IIOKa3zarejeM, apu(pMETHYEeCKU KBaJpaTHBIM KOPEHD,
MHOT'OUJIEH, ajirebpanyeckasi 1poOb, TOKIAECTBO; 3HAKOMCTBO C KOPHEM HATYPAJIbHOW CTETIEHH OOJIbIIE €TUHUIIBL;
YMEHHE BBIMOJHATH pacuéTel Mo (opmyrnam, MpeoOpa3oBaHUs UENbIX, APOOHO-PAIMOHANBHBIX BBIPAKECHUN U
BBIPDOKECHHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJIECHA HAa MHOXHUTEIH, B TOM YHCJIE C HCIOJIb30BaHWEM (opmy

Pa3HOCTHU KBAAPATOB U KBaJApaTa CYMMBI U PA3HOCTH

YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHON NIEPEMEHHOM, YUCII0BOE HEPABEHCTBO,
HEPaBEHCTBO C NEPEMEHHOH; yMEHHEe pelllaTh JMHEWHbIe M KBaJlpaTHbIE YpaBHEHHS, IPOOHO-pallOHaJIbHBIE
YPaBHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH, JIMHEHHBIE HEPABEHCTBA U MX CUCTEMBI,
KBaJIpaTHbIE U JAPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM 4YHCIIe MPHU PEIIeHUHU 3a/1ay U3
APYrUX IMPEIMETOB U IPAKTUYECKHUX 3aJay; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO IPSIMYI0 U KOOPAMHATHYIO

IJIOCKOCTH /711 N300pakeHUs pellieHui ypaBHEHH, HEPaBeHCTB U CUCTEM

YMeHnue onepupoBarh NOHATHAMH: QYyHKIMS, Tpaduk QyHKUINU, HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH BO3pacTaHus, yObIBaHHWs, HAUOOJIbIlee M HAWMEHbIEE 3HAYCHUS (DYHKIMH;, yMEHHE OIEepPUpPOBATH
NOHATUSAMM: IIpsiMasg  MPONOPLUOHANBHOCTh, JIMHEMHas (YHKUMS, KBaJgpaTuyHas (QyHKuUus, oOpaTHas

MPONOPIMOHATIBHOCTD, Mapadona, runepOoia; yMeHHE CTPOUTh rpaduku (yHKUMN, HCIONB30BaTh IpauKH I




OTpe/ieNIeHUs] CBOMCTB MPOIIECCOB M 3aBHUCUMOCTEH, A pelIeHHs] 3aJady U3 JAPYTruX Yy4eOHBIX MPEeIMETOB U

peanbHOM )KU3HU; YMEHHE BBIpAXXaTh (POPMYIIaMU 3aBUCHIMOCTH MEX/y BETHUYMHAMU

YMeHue onepupoBaTh MOHATHAMH: IIOCIEI0BATEIbHOCT, apH(MeTHUecKass M TeOMETpUYecKas MPOTPEecCHH;
YMEHHUE UCIOJIb30BATh CBOMCTBA MOCIEI0BATEIbHOCTEH, (POPMYIIBI CyMMBI U OOLIETO YJIeHa MPH PELICHUH 33Ja4, B

TOM YHCIIE 33]a4 U3 IPYIUX YU4EeOHBIX PEAMETOB U pealbHON KU3HU

YMeHue pemath 3a/a4d pa3HbIX THIOB (B TOM 4YHCJE HAa MPOLEHTHI, JOJW W YacTH, JBIKEHHE, padoTy, LieHy
TOBApOB M CTOMMOCTb IOKYNOK M YCIYI, HQJIOTH, 33Jayd M3 OOJIACTH YIPAaBICHUS JMYHBIMU U CEMEHHBIMHU
¢uHaHCAaMM); yYMEHHE COCTABIIATh BBIPAXKCHUS, YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI 110 YCIIOBHIO 3aJauH,

HCCIICA0BATh MMOJTYYCHHOC PCIICHNUE U OLICHUBATDH HpaBI[OHOI[06HOCTL TMOJIYUYCHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATUSAMH: (pUTypa, TOYKa, OTPE3OK, Mpsmasi, JIyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PAaBHOOECAPEHHBI M PAaBHOCTOPOHHUM TPEYroJbHUKH, MPSIMOYIOJbHBIN TPEYroJIbHUK, MeIuaHa,
OMCCeKTprCa M BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJBHUK, MapajuiesiorpaMM, poMO, MPsIMOYTOJBHUK, KBAJApar,
Tpameuusi; OKpYKHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIypaMH; yMEHHE pellaTh
3ala4yd, B TOM 4YHMCJIE M3 IOBCEIHEBHOW >XM3HU, HA HAXOXICHUE TIC€OMETPUYECKHX BEJIMYHMH C IPUMEHECHHEM

M3YyYEHHBIX CBOMCTB GUryp u paktoB

10

11

YMeHue omnepupoBaTh MOHATHUSMH: paBEHCTBO (UIyp, paBEHCTBO TPEYrOJIbHUKOB; MapayieIbHOCTh U
MEPIEeHIUKYJIAPHOCTD MPSAMBIX, YTOJI MEXAY MPSMBIMU, NMEPIEHIUKYISIP, HAKJIOHHASI, MPOEKIMs, nojodue ¢uryp,
N0JI0OOHBIE TPEYrONIbHUKHA, CHUMMETpPUSi OTHOCUTENBbHO TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO,

CUMMETPHUIO U Noj1obue (uryp, napajjieIbHOCTb U MEPHEHIUKYISIPHOCTD MPSMBIX B OKPYKaOIIEM MUPE

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PAcCTOSHME, Yroj (BeJMYMHA YIJla, CHHYC M KOCHHYC YIJa
TPEyroJibHUKa), TUIOIIA/lb; YMEHHUE OLIEHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKpYXKAIOIEM MHpPE; YMEHHE
MPUMEHSTHh (POPMYIIbI IEPUMETPa U IJIOMAAX MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTU U IUIOHIaIU Kpyra, oobema
MIPSIMOYT'OJIBHOTO MapaJUICNICIIUIIEA; YMEHUE IPUMEHATh IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
YIJIOB TpeyroibHuka, Teopemy Iludaropa, TpUroHOMeTpHuYeCKHE COOTHOILIEHUS JJsi BBIYUCIEHUS JJIUH,

pacCcTOsAHUM, IIIOIAAEH

12

YMmeHnue n300paxxkaTh IUIOCKUE (GUTYphl M MX KOMOWHAIMM, MPOCTPAHCTBEHHBIE (PUTYpHI OT PYKH, C TOMOIIBIO

4epTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY MM CUMBOJILHOMY OIHCAHUIO




13

14

15

16

YMeHue onepupoBaTh MOHATHSAMH: MPSIMOYTOJIbHAs CHCTEMa KOOPJIWHAT; KOOPJAWHATBHI TOUKH, BEKTOp, CyMMa
BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA YUCIIO, CKAJSIPHOE MPOU3BEICHNE BEKTOPOB; YMEHUE HCIIOJB30BaTh BEKTOPHI
U KOOPAMHATHI ISl MIPEACTABICHUS AHHBIX M PElICHUs 3a7ad, B TOM YHCJIE U3 OPYIHX Y4eOHBIX MPEIMETOB U

peanbHON KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: CTOJIOMKOBBIE W KPYrOBBIE TUArpaMMbl, TaOJHUIBI, cpenHee apu(MeTHuecKoe,
Me/nuaHa, HauOonblllee M HauMEHblLIee 3HAYeHMs, pa3Max 4YHUCIOBOrO Habopa; YMEHHME W3BJIICKaTh,
MHTEPIPETHPOBATh M MpeoOpa3oBhIBaTh MHGPOPMALIMIO, TPEACTABICHHYI0 B Tabiumax M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOWCTBA U XapaKTEPUCTUKH PEAIBHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PAacllO3HAaBaTh U3MEHUYMBBIC

BEJINYUHBI B OKPYXKAIOLEM MHUpE

YMeHue onepupoBaTh IMOHATHUSAMHU: CIy4YalHbIA ONBIT (CIy4alHBIA SKCIIEPUMEHT), 3JIEMEHTapHOE COObITHE
(371eMeHTapHBIH MCXOJ) CIIy4allHOI'O OIIbITa, ClIy4aiHOe COOBITHE, BEPOSATHOCTh COOBITHS; yYMEHHE HaXOAWUTh
BEPOSITHOCTH CIIy4alHBIX COOBITHH B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE PelIaTh
3aJjaud METOJIOM OpPIraHM30BAaHHOIO repedopa M C MCIOJb30BAaHMEM IpPAaBUJIa YMHOXKEHHS; YMEHHE OLEHHBATh
BEPOATHOCTH pEalbHBIX COOBITUN W SBIEHUM, MOHUMAaTh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHI B OKpYXaloIlleM MHpe W B XKU3HH;, 3HAKOMCTBO C TOHSATHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMmenue BBI6I/IpaT]5 MOAXOASIIUH H3y‘ICHHBII>'I MCTOA Il PCHICHUA 3ala4u, IIPUBOJAUTE IIPUMCPBI MATEMATUUCCKUX
3aKOHOMCpHOCTCI\/'I B IIpUPOAC U KU3HU, PACIIO3HABATD IMPOSABJICHUC 3aKOHOB MATEMATUKN B UCKYCCTBEC, OIMMCHIBATH
OTACJIbHBIC BbIAAOIHUECA PE3YJIbTAThI, IOJYUCHHBIC B XOJAC PA3BUTHUA MATCMATUKHN KAK HAYKH, IPUBOJAUTH IIPUMCPBI

MaTE€MaTHYECKUX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHON UCTOPUU

INEPEYEHD 2JIEMEHTOB COILEPKXAHUSA, ITPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Uwucna v BEIYUCIICHHS
11 Harypanepnble u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET




1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEYHBIE TEPUOANYECKHIE APOOH
1.3 PanmonanbsHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YUCIaMU
14 JlelicTBUTENbHBIE YUCTa. ApH(PMETHYECKHE ONIEPALUH C AEHCTBUTEIbHBIMU YUCIAMU
1.5 [TpubnuxEHHbBIC BEIYMCIICHUS, TPABUIIa OKPYTIICHHS, IPUKU/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUI
2 Anrebpandeckue BoIpaKEHUS
2.1 BykBeHHbIe BbIpa)KeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
2.2 Creniens ¢ 1enbiM nokasareneM. CTeneHb ¢ pallioHaIBHBIM Moka3areiaeM. CBOMCTBa CTETICHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
2.5 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHu. J{eHcTBHs ¢ apu(METHUIECKUMHI KOPHSIMU HATYpalIbHOHN CTEIICHN
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHANIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.2 Lenbie u 1poOHO-paIioHAbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
5 OyHKIMH
Oyukuus, crnocodsl 3ananus ¢yHkuuu. ['padux ¢ynknun. O6nacTe omnpeneneHUuss U MHOXKECTBO 3HadeHMi (pyHkunu. Hymm
5.1. ¢bysakun. [IpoMexyTku 3HaKONMocTosHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee n HauMeHblee 3HaYeHUE (PYHKIIUU HA IPOMEKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH




I'eomerpus

7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyroiabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETMYHH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads
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