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HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueOHOro mpeamera «Anredbpa» (mpeameTrHas obmacts «MaTemaruka u
uH(opMaTHKa») Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus) COCTaBIeHa Ha OCHOBe TpeOoBaHuil K
pe3yibpTrataM OCBOCHHS IMPOTpaMMbl OCHOBHOTO 0O0IIero oOpaszoBaHus mJisi oOydaromuxcs 7-9
kinaccoB MBOVY Kpacnoapmeiickoii COIl B COOTBETCTBUM CO CIACAYIOIIMMUA HOPMATHUBHBIMHU
JTIOKyMEHTAMHU:

- OenepanbHbIM 3akoHOM OT 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuum B Poccuiickoii
Oenepanuny;

- ®eaepanbHbIM 3aKk0HOM OT 24.09.2022 Ne 371-D3 «O BHeceHun uzmMmeHeHuit B denepanbHblil
3akoH "OO oOpaszoBanmm B Poccuiickoit ®enepanmu" u crateto 1 PenepanbHoro 3akona "OO
o0si3arenbHBIX TpeboBaHuUsaX B Poccuiickoit denepannny;

- ®I'OC OO0 (nmpuxa3z MunucrepctBa npocseiienus Poccuiickoit @enepanuu ot 31.05.2021
Ne 287 «O6 yrBepxkaeHun (eaepanbHOro TrocyIapcTBEHHOro 00pa30BaTeNbHOrO CTaHAApTa
OCHOBHOTO 00IIIeTO 00pa30BaHUSI);

- ®I'OC 000 (18.05.2023 Ne 370 "OO6 yrBepxkaeHUM ¢henepanbHoil 00pa3oBaTEILHOM
MporpaMMbl OCHOBHOT'O OOIIero o0pa3oBaHus", C y4eTOM HW3MEHEHWW, BHECEHHBIX IPHKA30M
19.03.2024 Ne 171;

- caHuTtapHo-3nUaeMuoiorndeckumMu tpedboBanusimMu CIT 2.4.3648-20 u rUrHEeHUYECKUMH
HopMmatuBaMu u TpeboBanusmu CanlluH 1.2.3685-21.

- ®enepanbHOi padoueii mporpammoit OO0 1o npeaMery «MateMaThka»

- OcHOBHOM 00pa3oBaTeNLHON TPOTpaMMOl OCHOBHOTO o0miero obpa3oBanus MBOY
Kpacnoapmetickoi COILI;

- Y4eOHBIM IJITaHOM OCHOBHOTO 001ero oopazosannss MbOY Kpacuoapmetickoit COILLI,

- TlomoxeHueM o paboymx mporpamMmax, y4eOHBIX Kypcax (B TOM YHCJIEC BHEYPOUHOM
NesATeNbHOCTH), yueOHbIX Moayneit MBOY Kpacnoapmetickoit COILL;

- Paboueii mporpammoii Bocimranust MBOY Kpacuoapmeiickoit COLLL,

- Ilpukaz Munnpocsenienuss Poccun ot 21 centsaops 2022 . N 858 "OO6 yrBepxkacHUU
(pe,[[epaJIBHOFO nepeuHAa y‘le6HI/IKOB, JOMYHMICHHBIX K HCIIOJIB30BAHUIO TPHU pCajiu3alilu UMCIOINX
TOCYIapCTBEHHYIO AKKPEANUTAINIO 00pa30BaTEIbHBIX NMPOrpaMM Ha4dalbHOTO OOIIEro, OCHOBHOTO
o01iero, cpeaHero oomero oopa3oBaHusl OpraHU3ALUAMHU, OCYIIECTBISIONIMMH 00pa30BaTeIbHYIO
TEATEIBHOCTh U YCTAaHOBJICHUS MTPEAEIIBHOTO CPOKA UCTIONb30BaHHS MCKITIOUCHHBIX y4eOHHKOB"

- Ilpuxa3z Munnpocsemenuss Poccun ot 21.02.2024 Ne 119 «O BHeceHMHM HM3MEHEHUM B
npuioxkeHust Ne 1 u Ne 2 k npukazy Munucrepcrsa npocsenienust Poccuiickoit @enepanuu ot 21
ceHTa0psa 2022 . Ne 858»

Pabouas nporpamma yuebHoro npeamera «Anredpa» A 00ydarouxcs Ha YpOBHE OCHOBHOTO
ob1iero oopa3zoBaHusl OPUEHTHPOBAaHA Ha IIEJIEBbIE MPUOPHUTETHI, CPOPMYIHPOBAHHBIE B paboueil
nporpamme Bocniutanust MBOY Kpacnoapmetickoit COLLL

OBIHIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEIMETA «AJITEBPA»

AnrebOpa sBISIETCS OJHHUM U3 OINOPHBIX KYpCOB OCHOBHOTO 0O0IEro oOpa3oBaHUS: OHA
o0ecreynBaeT U3ydeHHe APYruxX JUCIUIUINH, KaK €CTEeCTBEHHO-HAYYHOIO, TaK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOCHHE HEOOXOAMMO HJisi MPOJOHKEHHS 00pa30BaHUS U B MOBCEIHEBHOW >KU3HHU.
PazBute y oOydalomuxcsi HAy4YHBIX NPEJICTABICHUA O MPOUCXOXKAECHUH U CYLUIHOCTH
anreOpanyeckux abCTpakluii, criocobe OTpakeHUsI MaTeMaTUYeCKON HayKOW SIBJICHHI U TPOIIECCOB
B NpUpoJe U OOIIeCTBE, POJIM MATEMaTHYECKOrO0 MOJEIMPOBAaHUS B HAYYHOM IO3HAHUU U B
MPAKTUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS M KAa4eCTB MBIIUICHHUS,
HEOOXOIMMBIX JJisi aJanTalid B COBpeMeHHOM IupoBoM obmiecTBe. M3yuenue anreOpsbl
oOecrieunBaeT pa3BUTHE yMEHHs HaOJrOJaTh, CPaBHUBATh, HAXOJIUTHh 3aKOHOMEPHOCTH, TpeOyeT



KPUTUYHOCTH MBILIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHS U
BBIBOJIbI, (opMynupoBaTh yTBepxkaAeHHs. OcBoeHHE Kypca anredpbl obOecrednBaeT pa3BUTHE
JIOTHYECKOT0 MBIIUICHUS OOy4yalolMXCs: OHU HCIOJIB3YIOT JACIYKTUBHBIE W HHIYKTUBHBIC
paccyxaeHus, 0000IeHne U KOHKpEeTH3aIuio, adcTparupoBanre u anainoruro. O0yuenue anredpe
IpeanosaraeT 3HaYUTEIbHBIM OOBEM CaMOCTOATENbHON NEATENPHOCTH OOYYaIOUIMXCS, MO3TOMY
CaMOCTOSITENIbHOE pEIICHNE 3a]a4 ABJISETCS peaau3alueil 1eaTeIbHOCTHOrO IPUHIIUIA 00y4eHHS.

B ctpykType nporpammsl yaeOHOTO Kypca «Anredpa» Uisi OCHOBHOTO 0011ero o0pa3oBaHus
OCHOBHOE€ MECTO 3aHMMAIOT COJEPKATEIbHO-METOJINYECKHE JUHUU: «YHClia ¥ BBIYMCICHUS»,
«Anrebpanueckue BBIpaKEHUs», «YpaBHEHUS M HepaBeHCTBa», «DyHkimm». Kaxngas w3 »Tux
COJIepKATEIbHO-METOAUYECKNX JIMHUN pa3BUBACTCS Ha NMPOTSIKEHUU TPEX JIET M3Y4YEHHUsS Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JMHHUSIMU. B Xoje u3ydeHus yueOHOro Kypca oOydarommmcs
MPUXOJUTCS JIOTHUECKH PACCYXkIATh, HCIOJBb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsA3M C
3TUM B TMpOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
Mpe/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYECKOTO 00pa30BaHUs U CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO 00YYAIOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTHYecKoro si3bika. ConmepkaTeIbHON U
CTPYKTYpHOI OCOOEHHOCThIO Y4eOHOTO Kypca «Anrebpay» SBIsETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conepxxanne TuHUKA «Hucna v BBIYUCICHUS» CIY)KUT OCHOBOM I JAJdbHEHIIETO U3YYECHUS
MaTeMAaTUKH, CIOCOOCTBYET PA3BUTUIO y O0YJAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (JOPMHUPOBAHUIO
YMEHHS TIOJIb30BAThCA aJTOPUTMaMM, a Takke MPUOOPETEHUI0 MPAKTHUYECKUX HAaBBIKOB,
HEOOXOJIMMBIX I MOBCEAHEBHOW >XKM3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus CBSI3aHO C PAIIMOHATBHBIMHU M HPPAIIMOHATBHBIME YKCIaMH, GOpMUpOBaHUEM
MIPE/ICTABICHUI O NEHCTBUTEIBHOM 4HKCie. 3aBEPIIEHUE OCBOCHMSI YUCIIOBOM JIMHUM OTHECEHO K
cpenHemy o0iieMy 00pa3oBaHUIO.

CopepxaHue IByX aareOpandeckux JUHUNA — « AJreOpandeckue BhIpaXXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» cmocoOCTByeT (OPMUPOBAHMIO y OOYUYAIOIIUXCS MaTeMaTHYECKOTo afmapara,
HEOOXOMMOro JJid peleHus] 3aJad MAaTeMaTUKHM, CMEXKHBIX IMPEJIMETOB U IMPAKTUKO-
OpPHEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro o0Iero oOpa3oBaHusi Y4eOHBIM MaTepuain
IPYNIHUPYETCS BOKPYr palMOHAJbHBIX BBIpRXKEHUH. Anredpa JEeMOHCTPUPYET 3Hau€HUE
MaTEMaTUKU KakK S3bIKa I IIOCTPOCHHUS MaTEMaTHUYECKHX MOJEJEH, ONMCAaHMWs IPOLECCOB U
SBJIGHUN peanbHOro mMupa. B 3agaun oOyueHus anreOpe BXOIAT TaKKe AalibHEIIee pa3BUTHE
QJITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIUMOI'0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca UH(POPMATHKH,
U OBJIAJICHUE HaBbIKAMHU JEAYKTHUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CHMBOJIBHBIX (QOpM
CHOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHUsI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanue  (yHKIHOHAJIbHO-TpaUUYECKONl  JMHMM  HAleJIEHO  HA  [OJIyYeHHUe
O0Oy4aroIUMUCS 3HAHUN O (QYHKIMSIX KaK BAXHEHUIIEH MaTEMaTHUYECKON MOJENH JUIsl ONUCAHUS U
UCCJIeIOBaHUS Pa3HOOOpa3HbIX MPOIECCOB U SBJIEHUH B mpupojae u oodmectBe. M3yuenue
MaTepualia CIOCOOCTBYET pAa3BUTHIO Y OOYYalOIUMXCS YMEHHUS HCIIOJIb30BaTh pa3iHyHbIe
BbIpAa3UTENIbHBIE CPENCTBA $3bIKa MAaTEMAaTHKH — CJIOBECHbIE, CHMBOJIMYECKHE, Trpaduieckue,
BHOCHUT BKJIaJ B ()OPMHPOBAHUE MPEACTABICHUI O POJIM MAaTEMaTHKH B Pa3BUTHU LUBHIN3ALUHN U
KYJIbTYpBI.

HEJIM U3YUYEHUSA YYEBHOI'O IPEJIMETA «AJITEBPA»
[IpuopuTeTHRIMU IIENSIMU 00YUYEHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

- (hopMHpOBaHHE LEHTPAJIBHBIX MAaTEMATHUYECKUX TOHATHH (YHMCIIO0, BEIUYMHA, T€OMETpUYECKas
¢urypa, nepeMeHHas, BEpPOATHOCTb, (YHKLUS), OOECIEeUMBAIOIIUX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMATHUECKOI0 00pa30BaHMsI 00Y4arOIINXCS;



- HOABCIACHHC o6yqa}0m1/1xc5{ Ha HAOOCTYIIHOM JJid HHX YPOBHC K OCO3HAHUIO B3aHMMOCBA3U
MAaTEMaTUKM W OKPYXaoIIEro Mupa, IOHUMAaHUEC MATECMATUKHM KaK 4YacCTU O6HIGI>1 KYJIbTYPBbI
YCJI0BCUCCTBA,

- Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYYaromMXCs, MO3HABAaTEIHHON
AKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K M3YYCHHIO
MaTeMaTHKH;

- (¢opMupoBaHHe (YHKIMOHAIBHONM MAaTeMaTUYeCKOM TIpPaMOTHOCTH: YMEHHUS paclio3HaBaTh
[IPOSIBIICHUSA MaTeMaTHYECKUX MIOHATUH, 00BEKTOB u 3aKOHOMEPHOCTEN
B peaJbHBIX U3HEHHBIX CUTYallUSIX U MPH U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUSI
3aBUCUMOCTEHl W 3aKOHOMEpHOCTEH, (OpMyNIHpPOBaTh MX Ha s3bIK€ MATEeMAaTUKU M CO3/1aBaTh
MaT€MAaTHYECKUE MOJEIN, IPUMEHATh OCBOCHHBIM MAaTeMAaTHMYECKUM anmapaTr s peleHus
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIIPETUPOBATh U OLICHUBATH IIOJIyYEHHBIC PE3YyJIbTaThI.

MECTO YYEBHOT O IIPEJIMETA «AJITEBPA» B YYEBHOM IIVIAHE
Pabouass mporpamma ydeOHOro mpeamera «AunreOpa» (06a30BbIi ypoBeHb) B 7-9-X Kiaccax
paccuutana Ha 306 yacoB (3 yaca B Heemr0). Y4eOHbIH IUIaH Ha U3ydeHHE anreOpel B 7-X Kiaccax
OoTBOIUT 3 y4eOHBIX yaca B Henmenro, Bcero 102 y4yeOHBIX yaca, mpu 34 y4eOHBIX HEIeNsx, 8-X
KJIaccax OTBOJAMT 3 yueOHBIX Yaca B Hejaemo, Bcero 102 yueOHbIX yaca, npu 34 y4eOHBIX HEIEIsX,
9-x kmaccax OTBOAMT 3 y4eOHBIX Yaca B Hexmemto, Bcero 102 y4eOHBIX uaca, mpu 34 yd4eOHBIX
HEJIeNISAX 3a CUeT 00s3aTebHON YacTH y4eOHOro MIaHa OCHOBHOT'O 001Iero o0pa3oBaHMs.

Jia peanusanyy MporpaMMbl UCHOJIB3YIOTCS y4eOHHMK wiu ydeOHble mocobus u YMK s
YUUTENS U 00yUaIOIuXCs:

Hdast yunrens:

- yuebruk Makapsrues H0. H., Munmiok E. I'. «IIpocBemenne» 2023. «AnreGpa 7 kiacey;
- yueOnuk MakapserueB 1O. H., Munniok E. I'. «IIpocsemenue» 2024. «Anredpa 8 kinacey;
- yueOHoe mocodue Mepamsik A.I'. «Anredpa 9 xiaccy.

Jas1 o0yuarommxcs:

- yuebHuk Makapsrues 0. H., Mungiok E. I'. «IIpocermenue» 2023. «Anre0Gpa 7 kiacey;
- yueOHuK MaxkapsiueB FO. H., Munatok E. I'. «IIpocBemenue» 2024. «Anrebpa 8 kiaccy;
- yuebHoe nocobue Mepaisik A.I'. «Anredpa 9 knacey.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  Ppe3yJbTaThl OCBOCHHS MpOTpaMMbl y4eOHOTOo Kypca «Anredpay»
XapaKTEePU3YIOTCS:

1) maTpuoTHyecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEPECA K IMPOUUIOMY U HACTOALIEMY POCCHICKOW MaTeMaTUKH, HIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCHUICKMX MATEMATUKOB U POCCUMCKONM MAaTE€MaTUYECKOM IIKOJIbI,
K UCTIOJIb30BAaHUIO 3TUX JOCTH)KEHUH B APYrUX HayKax U MPUKIIAJHBIX cepax;

2) rpaxaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHCHHUIO OOS3aHHOCTEW TpakJaHWHA M peanu3allid ero Impas,
MPEACTaBICHUEM O MATEMATHYCCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTY]D, SIBJICHUH,
MPOLEAYp TPakIaHCKOTO OOIIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUICCKUM MTPUMEHEHHUEM JTOCTHIKEHUH HAyKH, OCO3HAHUEM
BaAXXKHOCTHU MOpaJII)HO-G)TI/I‘-IeCKI/IX HpI/IHHI/IHOB B ACATCIBbHOCTHU y‘IéHOI‘O;



3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YaCcTHUE B pEIIEHUWU MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOM
HAIpPaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHUECKOro OOpa3oBaHMs Ha MPOTSHKEHUU BCeH
KHU3HU JUIS YCHENIHOM Mpo(eccCHOHANbHON AESTENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBHUIYAJIbHON TPAEKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTN4eCKOe BOCIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETUYECKOMY BOCIHPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 33Ja4, PEeIICHHH, pacCy)KACHUNH, YMEHUIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTAlle B AESITENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX MpeACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BHTHSI 4YeJOBEKa, MPUPOJABl U OOIIECTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YelIOBEYECKOM IesTeNIbHOCTH, JTarnoB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALMHU, OBJAJCHUEM SI3BIKOM MAaTEMAaTHKU M MAaTEMaTH4YEeCKOU
KYJIbTypOM Kak CpEICTBOM IO3HAHHUS MHpA, OBJIAJAEHUEM MPOCTEUIIMMU  HABBIKAMHU
HCCIIEI0BATENIbCKON AEATEIbHOCTH;

6) ¢pusnuyeckoe BocnuTanue, popMmupoBaHue KYJbTYPbI 310POBbS M IMOIMOHAJIBLHOIO
Os1aromoJsry4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pPOBOTO 00pa3a XHU3HH (340pPOBOE NHUTaHHE, COATAHCUPOBAHHBIA PEXHM 3aHSATHH M OTABIXA,
perynsapHas Qu3uveckas aKTHUBHOCThH), C()OPMUPOBAHHOCTHIO HaBbIKa peQIICKCUH, MpPU3HAHHEM
CBOETO MpaBa Ha OLIMOKY M TaKOro e Mpasa JPyroro 4eaoBeKa;

7) 3K0JI0THYECKO0e BOCIIUTAHME:

OpUEHTallel Ha NpPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM A pelleHus 3ajxad B o0jacTu
COXPAHHOCTH OKpYXAalollled Cpeapl, IUIAaHUPOBAHUA TMOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJIEAICTBUM JUIsl OKpYXarollel cpeabl, OCO3HAaHHEM TIJI00AJbHOTO XapaKTepa 3KOJOTHYECKUX
pobJeM U myTel ux pereHus;

8) aganTanus K U3MEHAIIMMCS YCJIOBUSAM COLUAIBLHON M NIPUPOIHOI cpelbl:

TFOTOBHOCTBIO K JIEUCTBHUSAM B YCIIOBUSAX HEONPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESTEIbHOCTb, B TOM YHUCJIE YMEHHUE YUYUTBHCS Yy APYTUX
JoIeH, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETEHIMH W3
OTIbITA IPYTHX;

HEOO0XOAUMOCTBIO B (DOPMHUPOBAHUU HOBBIX 3HAHWH, B TOM 4ucie (OPMYIUpOBaTH HJIEH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTAaX M SBICHUSAX, B TOM YUCJIE paHee HEU3BECTHBIX, OCO3HABATh
Ae(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAI[HIO
KaK BBI30B, TPeOYIOIINI KOHTpPMEp, KOPPEKTUPOBATh IPUHUMAEMbIC PEHICHUS U JIeHCTBHA,
(bopMyIMpOBaTh U OLIEHUBATH PUCKH U MOCIECTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHBIC YHHBEPCAJIbHbIC YU4eOHbIC 1eHCTBHUS

ba3oBble Jlornueckue 1eMcTBHUS:

BBISIBJISITH M XapaKTEpU30BaTh CYILECTBEHHbIE NPU3HAKM MATEMAaTUYECKUX OOBEKTOB, MOHSITHUH,
OTHOLIEHUH MEXAY MOHATUAMH, (OPMYIMPOBATH OIpPEACICHUS MOHATUH, YCTaHABIUBATb
CYIIECTBEHHBIN NpPU3HAK KIACCU(UKAIMH, OCHOBAHUS i O0O0OOIICHUS W CPAaBHEHHS, KPUTCPUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIPUHHUMATh, (GOpPMYJIHPOBATh M  NPeoOpa3OBbIBaTh CYXKACHHUS: YTBEPAMUTEIbHbIE U
OTpHLIATENIbHBIC, €TUHIUYHBIE, YACTHBIC U O0IIUE, YCIOBHBIE;



BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEUMs B (haKkTax, JaHHBIX,
HAOJIIOICHUSAX M YTBEPXKICHUSX, IMpeasiaraTb KPUTEPUH [Jsl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

Jenath BBIBOABI C HCHOJIB30BAaHHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3dupaTh JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (MIPSIMBIE U OT IPOTUBHOTO), IPOBOJAHTH
CaMOCTOSITEILHO ~ HECIIOKHBIE ~ JIOKa3aTelbCTBA  MaTeMaTHYeCKux  (aKTOB, BBICTpAMBaTh
apryMeHTAIlMIO, TPHUBOJUTH TIPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
paccyKaeHus;

BBIOMpPATh CIOCOO pemnieHus ydeOHOM 3azaunm (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS,
BBIOMpPATh HaNOOJIEe MOIXOASIINI ¢ YIETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiCTBHSA.

WCTIOJB30BAaTh BOIMPOCHI KAaK HCCIENIOBAaTEIbCKUI HMHCTPYMEHT TIO3HaHUS, (HOPMYIHpPOBATH
BOIPOCHI, (PUKCUPYIOLIHE MPOTUBOpEUNE, IPOOIeMy, CaMOCTOSTEIPHO YCTaHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, ApPT'YMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT, HEOOJbIIOoe
UCCIIEIOBAHUE [0 YCTAaHOBJIECHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTy CO00ii;

CaMOCTOSITENIFHO  (OPMYNIHUPOBAaTh O0O0OOIIEHUSI W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOIO
HAOJIIO/ICHUs, UCCIIEeIOBAaHUs, OLICHMBATH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJAOB U
0000IIIEHHIT;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKkKe BBIABUTATH MPEINOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUs
3a/a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(DOPMAIHIO Pa3THUUYHBIX
BUJIOB U (hOPM TpeicTaBICHUS;

BbIOMpaTh (OopMy IpencTaBiIeHUs] MH(GOPMALUU U WJUTFOCTPUPOBATH pEelIaeMble 3a/ladydl CXeMaMH,
auarpaMmmaMu, HHOUM rpaduKoil 1 uX KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMM 1O KPUTEPUSIM, TMPEAJIOKEHHBIM YUHUTEIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCTIPUHMMATh U (DOPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSIMH M IEJISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XOAY pelIeHHs 3a]a4i, KOMMEHTHPOBAThH MOJYUYEHHBINH Pe3yNbTaT;

B XOJIe 00CYX/I€HHs 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK1aeMOil TeMbI, IPOOJIEMBI, pelIaeMoi
3a/la4y¥, BBICKA3bIBaTh WJEH, HAllEJICHHBIE HA MOUCK PEIICHHS, COMOCTABISATh CBOM CYXKJIEHHUS C
CYXIEHUSIMH JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXHMBATH PA3M4YNE€ W CXOACTBO IIO3WIHHA, B
KOppEeKTHOI opme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTaBIATh  pe3yiabTaThl pEIIeHUs 3aJaud, JKCIEPUMEHTa, MCCIEeIO0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 3a/a4 MPE3EHTAUU U OCOOCHHOCTEH
ayJIUTOPUH;

MMOHMMATh U HMCIIOJIH30BAaTh MPEUMYIIICCTBA KOMAHIHOW W WHIWBHIyaJTbHOW PaOOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3aJ1ay;

MIPUHUMATDH 1I€JIb COBMECTHOM NEeATENbHOCTH, IUIAHUPOBATh OPraHU3AIUI0 COBMECTHOH paboThI,
pacrpenensTh BUABI padoT, JOrOBAPUBATHCS, OOCYKIATh MPOLIECC U pe3yabTaT paboTel, 06001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (0OCYKAeHHS, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
JPYTHUE), BHITOIHATH CBOIO YacTh PaOOTHI M KOOPJAMHHUPOBATH CBOU JCUCTBHS C APYTHMH YJICHAMU



KOMaH/[pl, OIICHMBAaTh KAaueCTBO CBOETO BKIaga B OOHIMI TMPOAYKT MO KPUTEPHUSM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasitTuBHbIC yHUBepPCaJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranu3anmusi:

CaMOCTOSITEIILHO COCTABIIATH IJIaH, JITOPUTM PEIICHUS 3a7a9d (MM €r0 4acTh), BBIOUPATh CIIOco0
pemieHuss ¢ y4éToM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ YI€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

BIIQJIETh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJS TMpoIlecca U  pe3ylbrara PEIICHUs
MaTeMaTUYEeCKOM 3a1aulu;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPU PEIIEHUH 33]1a4l, BHOCUTh KOPPEKTHUBHI B
NEeATeTLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE Pe3yJbTaTa JACSITEILHOCTU MOCTABICHHON IENTM U YCIOBUSM, OOBSICHITH
MPUYMHBI JTOCTIKEHUS WM HEJOCTH)KCHHS IIeJIM, HaXOJIUTh OIIMOKY, JaBaTh OIICHKY
MIPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

K xoHmy oOyuenus B 7 kJiacce OOy4aroIIMHCS MOJYYUT CIEAYIOIIHE IPEeAMETHbIE
pe3yIbTaThl:

Yucia U BLIYHCICHHA

BeimonHsATe, coderass YCTHbIE W THCHMEHHBIE NPUEMBI, apuPMETHYECKHE JEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaU€HMS YUCIIOBBIX BBIPAKCHHUHN, IPUMEHSATH Pa3HOOOPa3HBIE CIIOCOOBI M MTPHEMBI
BBIUUCIICHUS 3HAUECHUH JPOOHBIX BBIPAXKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHbIE JPOOH.

[lepexoauth OT OmHOHN (HOPMBI 3amMCH YUCEN K JPYroi (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B YACTHOCTHM B OECKOHEYHYIO
JECSTUYHYIO 1pO0B).

CpaBHUBATh M YHOPSAOUYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyriaTh yucia.

BBINONHATE NPUKHUIKY M OLIEHKY pPE3yJibTaTa BBIUMCIICHHWMH, OLIEHKY 3HAY€HWM YHCIIOBBIX
BBIPA)KCHUI. BBINMOIHATE AENCTBUSA CO CTENEHSAMHU C HAaTYpaJbHBIMU IIOKA3aTEISIMU.

IIpuMeHATh NPU3HAKU JENUMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HaTypaIbHBIX YUCEL.

Pemate 1mpakTHKO-OPMEHTHPOBAHHBIE 3a/1a4d, CBSA3aHHBIE C OTHOLICHWEM BEJIWYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIUYMH, NIPOLCHTAMU, UHTEPIPETUPOBATL PE3YJILTATHl PEILICHUS 3a1ay C
y4€TOM OI'paHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMbIX OOBEKTOB.

AuredpandyecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpandeckyro TEPMHHOJIOTUIO U CHMBOJIUKY, IIPUMEHATHh €€ B IpoLecce
OCBOCHMS y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHMst OyKBEHHBIX BBIPAKCHUH IIPU 3aJJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BbimonHATe mpeoOpa3oBaHus LENOT0 BBIPAKEHHUS B MHOTOWICH IPHUBEACHHEM MOAOO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YMHOXEHUE OJHOWIEHa Ha MHOIOWIEH M MHOIOYIEHAa HAa MHOTOWIEH,
IPUMEHATH (OPMYJIIBI KBaJpaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcymecTBIATh pa3a0KEHNE MHOIMOYWIEHOB HA MHOYKUTEIN C TOMOUIbIO BEIHECEHHUS 32 CKOOKHU
00I11er0 MHOXHTEJSI, TPYIIUPOBKY CJIaraeMbIX, IPUMEHEHHs (HOpMYI COKPAIEHHOTO YMHOXKEHHUS.

[IpumensTh MpeoOpa3oBaHUsl MHOTOWICHOB JUISI PELICHUS Pa3IMYHbBIX 3a/1a4 U3 MAaTEeMAaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HaTypaJbHBIMU IOKa3aTEIsAMHU IS MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA



Pemate nuHeiHble ypaBHEHHS C OJHOW NEPEMEHHOM, MPUMEHsS MpaBuia IMepexojia OT
HCXOJTHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, ABIsSETCS JIM YUCIIO KOPHEM ypaBHEHUS.

[TpumensTs rpaduueckre METO b MPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupate nmpumepsl map 4uces, SBISIOUMXCS PElIeHHEeM JIMHEWHOTO ypaBHEHUS C JBYMS
[IEPEMEHHBIMHU.

CtpouTs B KOOpAWHATHOW IUIOCKOCTH TpaduK JHMHEHMHOTO YpaBHEHHS C JBYMS
MIEPEMEHHBIMHU, MOJIB3YSACh IPpapUKOM, TPUBOIUTH IPUMEPHI PEIICHHUS YPABHEHHS.

Pemate cuctembl ABYyX JIMHEWHBIX YPaBHEHUW C JBYMS NEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKH.

CoctaBnsiTb W pemiaTh JUMHEWHOE YPAaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YPAaBHEHUU IO
YCIOBUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJY4YEHHBIN
pe3ynbTar.

DyHKIUHA

N300paxaTh Ha KOOPIAWHATHOW MPSIMON TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJIUHATAM,
Jy4H, OTPE3KHU, UHTEPBAJIbI, 3aIIMCHIBATH YUCIOBBIE MPOMEKYTKH Ha aNre0pandeckoM s3bIKe.

K konmy oOyuenus B 8 kiacce oOyyaromuiicss MOJIYYUT CJEAYIOIIME MPEeIMETHBIE
pe3ynbTaThl:

Uucna v BBIYUCIECHUS

Hcnonp3o0BaTh HayallbHblE NPEJCTABICHHS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYIJICHHS M BBIUMCICHHM, H300pakaTh [EWCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPIMHATHON IIPSIMOM.

[TpumeHaTh MOHATHE apU(METUIECKOTO KBaJAPATHOTO KOPHS, HAXOAUThH KBaJpaTHBIE KOPHH,
UCTIONB3ys TIpU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIMOJHATH IPEOOpa30BaHMs BBIPAKEHHIA,
coJiepKalIuX KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBIO JECATUYHBIX JpoOei u
creneHe yucna 10.

Anrebpanyeckue BbIpaXeHUs

[IpuMeHATh TOHATHE CTEMEHH C IIeNbIM [OKa3aTeJeM, BBHIIOIHATh MPEOOPa30OBAHMUS
BBIPAKEHUI, COIepKAILUX CTEIIEHU C LIE€TIbIM II0Ka3aTEeIEM.

BBINOTHATE TOXKIECTBEHHBIE MPEOOPa3OBaHUS PAIMOHATBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWI ACHCTBHUI HaJl MHOIOWIEHAMHU U alreOpandyecKuMU IpoOsiMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTy npeoOpazoBaHusl BBIPAKEHUHN JUIsI PELIEHUS] Pa3IMyYHBIX 3a/lay U3 MaTeMaTUKH,
CMEXKHBIX MTPEAMETOB, U3 PEAIbHON MTPAKTUKH.

VYpaBHEHUS 1 HEPABEHCTBA

Pemate suHeiHbIE, KBaJpaTHbIE YpaBHEHUS M pallMOHAIbHBIC YpaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPABHEHUI C IBYMs [IEPEMEHHBIMH.

IIpoBoaMTE MpPOCTEHIINE UCCIIEIOBAHMS YPAaBHEHHW M CUCTEM YpPaBHEHMI, B TOM 4HCIIE C
MIPUMEHEHUEM IpapUuecKuX IMpeacTaBiIeHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WIH CHCTEMaA
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYee).

[lepexoauTs OT cnoBecHOW (OPMYTUPOBKHA 3agadu K e€ anredpamveckoil Mouenu ¢
IIOMOUIbIO COCTABJIEHUS YPABHEHUS WIM CUCTEMBI YPABHEHMI, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4yl MIOJIyYeHHBIN PE3YINIbTAT.

[IpumeHsATh CBOMCTBA YUCIIOBBIX HEPABEHCTB [JIsi CPABHEHHUS, OLICHKH, pPEIIaTh JIMHEHHbIC
HEpaBeHCTBA C OJIHOM TMEpeMEHHOW M HX CHCTEMbl, JaBaTh TIpapUuecKyl0 HWILTIOCTPAIIIO
MHO’KE€CTBa PEILICHUI HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKIMHT

[TonnMath ¥ UCTIONIB30BATh (YYHKIIMOHATIBHBIC MOHSATUS U SI3bIK (TEPMUHBI, CUMBOINYECKUE
0003HaYeHHUs), ONpeAeATh 3HAaUeHHE (DYHKUMU MO 3HAUEHHUIO apryMeHTa, ONpeiesiiTh CBOICTBa
byHKIMH 110 €€ rpaduKy.

CtpouTts rpaduku dMeMeHTapHbIX PYHKINN BUA:



y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCHIBATb CBOWCTBA JHCIOBOH (YHKIHH MO €&
rpaduky.

K xonmy oOyuenus B 9 kJiacce OOy4aromIMiCS MOMYYUT CIEAYIOIIME TPEAMETHbIC
pe3yabTaThI:

Yucaa ¥ BbIYUCICHUSA

CpaBHHBATH | YIIOPSIOYUBATh PAIMOHATIBHBIE H HPPAIIHOHATFHBIC YHCIIA.

BeimonHATe apudmeTnyeckre ACHCTBUS C PAalMOHAIBHBIMU YHCJIAMHU, COYETasl YCTHBIE H
MUCbMEHHBIE IPUEMBI, BHIIOIHSTH BEIUUCIIEHUS C HPPAL[MOHAIEHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs CTemeHed C IeNbIMH MOKa3aTeIsIMH M KOPHEW, BBIYUCIATH 3HAUYCHUS
YHCIIOBBIX BBIPAKECHHH.

OKpyTsTh 1eHCTBUTEIbHBIE YUCIIA, BBITOJIHATh IPUKUAKY PE3YabTaTa BEIYUCICHUH, OLIEHKY
YHCIIOBBIX BBIPAKECHHH.

YpaBHeHNS U HEPABEHCTBA

Pemiate nuHelHble M KBaJpaTHbIC YPaBHEHUs, YPAaBHEHUS, CBOAAIIMECS K HUM, ITpOCTeiune
IpOOHO-pallMOHAIILHBIC YPaBHEHUS.

Pemate cuctemsl ByX JMHEHHBIX YpPaBHEHUH C ABYMsI NEPEMEHHBIMH M CHUCTEMBI ABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBISIETCS JTMHEHHBIM.

Pemiate TekcTOBBIE 3a/1a4M anreOpanuecKuM CrocoOOM € IMOMOIIBIO COCTABICHUS YPaBHEHMS
WA CUCTEMBI IBYX YPAaBHEHHI C IBYMsI I€PEMEHHBIMHU.

[IpoBoauTh mpocTeiine UCCIeJOBaHUS YPAaBHEHUN M CHUCTEM ypaBHEHMH, B TOM YHUCIE C
pUMEHEHHEM rpauiuecKUX NpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM ypaBHEHUE WIIM CHUCTEMa
YpaBHEHUH pEIIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemrate nMHEiHBIE HEpaBEHCTBA, KBAJpATHBIE HEPABEHCTBA, M300paXkaTh pEIICHHE
HEPaBEHCTB Ha YHUCJIOBOM MPSIMOI1, 3aIIUCBHIBATh PEILIEHHE C TOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITIOYAIONINE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPaBEHCTB Ha YHCIOBOM NPSMOM, 3amMChIBaTh
peleHre ¢ TOMOIIBI0 CHMBOJIOB.

Hcnionb30BaTh HEPaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 33/au.

DyHKIUHA

Pacnio3HaBath (pyHKIMM M3ydeHHBIX BUAOB. IIoKa3bIBaTh cXeMaTHYECKH PACIIOJIOKEHHE Ha
KOOPJIMHATHO# IIocKocTH rpadukoB GpyHkiwmii Buaa: Y = kx, y = kx + b, y = k/x, y =ax2 + bx + c,
y = x3, y = VX, y = [x|, B 3aBucHMOCTH OT 3HaueHuH KO>()(UIMEHTOB, OMHUCHIBATH CBOHCTBA
G yHKIMH.

Crtpouth M u300paXkaTb CXEMAaTHUYECKH TpapuKd KBaJPAaTUUHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaJAPAaTHUHBIX (PYHKIHH MO UX Tpadukam.

Pacnio3HaBate KBajpaTHuHyl0 (QyHKIHMIO 1O (hopMyse, MPUBOAUTH MPUMEPHI KBAAPATHUHBIX
GbyHKUIMIA U3 pealbHOM XU3HU, (PU3UKU, TECOMETPHUHU.

YucJi0BbIe MOCJI€10BATEIbHOCTH H MPOTrPeccUn

Pacnio3HaBaTh apu()METHUYECKYI0 UM T'€OMETPHUYECKYIO IMPOrPECCHM IIPHU pasHbIX CIOco0ax
3aJaHMs.

BBINOJIHATE BBIUUCIEHUS C HCHOJIB30BaHHMEM (OpMya N-ro uieHa apupMEeTH4ecKOHd u
F€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIbHOCTH TOUKAMH HA KOOPIUHATHOM IJIOCKOCTH.

Pemrate 3a7aum, cBsI3aHHBIE ¢ YMCIOBBIMH IOCIIEOBATEIILHOCTIMH, B TOM YHUCIIE 3a7a4dl U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHI).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYUCICHHUS



JlpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, TIEPEX0 OT OJHOM (OpMBI 3arucu ApoOeit K Ipyroi.
[lonsiTHE panMOHANBHOIO 4YHUCIA, 3alUCh, CPABHEHHE, YIOPSIJAOYMBAHHME DPALMOHAIBHBIX YHUCEIN.
Apudmernueckue ISHCTBHUS ¢ PallMOHAIBHBIMU YKCIaMHU. PelieHue 3aqad U3 pealbHOW MPaKTUKU
Ha 4acTH, Ha JIPOOH.

CreneHb C HaTypajJbHBIM IIOKa3aTeJeM: OIpe/eeHue, IMpeoOpa3oBaHUEe BBIPAKEHUNA Ha
OCHOBE OIpEJIeNIeHNUs], 3aMuch OONbIINX uucel. [IpoueHThl, 3anuch MPOLEHTOB B BHUJAE IpOOH U
IpoOu B BHUJE TMPOIEHTOB. TpHM OCHOBHBIE 3a/ladyll Ha IMPOLEHTHI, pEIIeHUE 3a7ad U3 PeabHON
IIPAKTUKH.

IIpumeHeHne MPU3HAKOB ACIIMMOCTH, PA3JI0’KEHNE HA MHOXKUTEIIM HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas MPONOPLUOHATBHOCTH.

Auredpanyeckue BbIpasKeHUsI

[lepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMEHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBneHe 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHJE (HopMyibl. Beraucnenus
no ¢opmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPAKEHHH, TOXKAECTBEHHO DPABHBIE BBIPAXKECHMUS,
IpaBWia IpeoOpa3oBaHUs CyMM U IPOM3BEIEHUHN, MpaBuUia PAcKpbITUS CKOOOK M NPUBEICHUS
MOJJOOHBIX CIIaraeéMbIX.

CBolicTBa CTENIEHU C HATYPaJbHBIM [10KA3aTEIIEM.

OpnowieHbl u MHorowieHsl. CreneHb MHorowieHa. CrloxeHHE, BBIYMTAHUE, YMHO)KCHHE
MHOTrOWwIeHOB. DOpMyJIbl COKpPAaUIEHHOIO YMHOKEHMs: KBAaJApaT CYMMBI M KBaJapaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3iokeHne MHOTO4JICHOB HA MHO>KHUTEIIH.

YpaBHeHusI 1 HEPaBEeHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUs, INpaBHia IMPeoOpa3oBaHMs YpaBHEHUs, PaBHOCHIBHOCTD
YPaBHEHUM.

JIuneiliHOE ypaBHEHUE C OJTHOU MEPEMEHHOM, YUCIIO KOPHEN JIMNHEMHOTO YPABHEHMUS, PELLICHHE
JTUHENHBIX ypaBHeHUH. CocTaBleHNE ypaBHEHUH IO YCIIOBUIO 3a/1auu. PelieHne TeKCTOBBIX 3a/1a4 C
MTOMOLIBIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHE C JBYMs NEepeMeHHBIMH U ero rpaduk. Cucrema IBYX ITHMHEWHBIX
ypaBHEHUH C JByMs IEpeMEHHbIMH. PellieHue CUCTeM YpaBHEHHUI CIOCOOOM IO/ICTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHH.

DOYyHKIUA

Koopaunara Touku Ha npssMoi. YncnoBele NpOMEXyTKH. PaccTosiHue Mexay JByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOMA.

[IpssmoyronbHast cucrtema koopauHat, ocu OX m Oy. Abcuucca W OpJWHATA TOYKM Ha
KOOpAMHATHOM miockocTH. Ilpumepsl rpadukos, 3amaHHbix (opmynamu. UreHue rpaduxos
peanpHbIX 3aBUcHMOcTel. [lonartue ¢yakuuu. I'paduk dynkuuu. CBoiictBa dyHKIMA. JInHeHas
¢bynkums, e€ rpaduk. ['padux Gynkuuu y = |X|. [paduueckoe pelieHne JTMHEHHBIX YpaBHCHUH U
CHCTEM JIMHEWHBIX YPABHEHU.

8 KJIACC

Ymuciia v BbIYHMCTICHUS

KBagpatHelii kopeHb u3 uucna. [loHstue 00 wuppanuoHaibHOM uucie. JlecsTuynble
NpUOIMKEHUST UPPAMOHANBHBIX YHced. CBoiicTBa apu(MeTHUecKux KBaJpaTHBIX KOPHEH M HX
IIPUMEHEHHE K IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUH U BBIUUCIICHUSAM. JlefiCTBUTENbHBIE YUCIIA.

Crenens ¢ 1enplM NokasarenaeM u e€ cBoiicTsa. CTaHgapTHas 3alllCh YHUCIA.

Auredpanyeckue BbIPasKeHHU S

KBagpatHslil TpEXwieH, pa3inoKeHne KBaJpaTHOro TPEXUIeHa Ha MHOXKUTEIH.



Anrebpanueckass Apo0b. OcHOBHOe CBOWCTBO anreOpandeckoil apobu. CroxeHwue,
BBIUUTAHNE, YMHOXCHHE, JCJICHHE aireOpandeckux IpooOeid. ParpoHanpHBIe BBIpOXKEHUS M HX
npeoOpazoBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWH, CBOIANIMXCS K JIMHEWHBIM U KBaApaTtHbIM. [Ipocrteiimme npoOHO-
panoHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalusi YpaBHEHMH C JByMsl NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs IepeMeHHbIMU. [Ipumepsl pereHns cucTeM HeJIMHEHHbIX YpaBHEHUH ¢ IByMs
IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aIreOpandecKuM CIIoCOO0OM.

UucnoBble HEpaBEHCTBA W MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEHHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHON. CHCcTeMbl JIMHEWHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKIUHA

[lonsatue ¢ynkuuu. OOnacTh OmpeneiaeHUs W MHOXKECTBO 3HaueHud QyHkuuu. CrocoOsbl
3a1aHus QYHKITUH.

I'padux ¢pynkiuu. Urenue cBoiictB pyHkimu mo e€ rpaduxy. Ilpumeps! rpadukoB QyHKIHH,
OTpaXkaloIlKX peabHbIE MPOIIECCHI.

@OyHKIMM, ONUCBHIBAIOLIME MPSAMYI0 M OOPAaTHYIO HPONOPLMOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduku. Oyukoun y = X2, Y = x3, Y = VX, y=|x|. ['paduteckoe pemenre ypaBHEHHIA 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia 1 BBIYMCICHUSA

PannonanpHple uyucia, UppallMOHAIbHBIE YMCIA, KOHEUHbIE M OECKOHEUYHBIE JIECSTHYHBIC
apoOu. MHOXECTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTENIbHBIE 4YHCIA KaK OECKOHEYHbIe
JecsiTUUHbIe 1poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKY MHOKECTBOM JEHCTBUTEIbHBIX
YUCeJl U KOOPAUHATHOU HPSIMOM.

CpaBHeHue [JEHCTBUTENBHBIX 4YHCeN, apudmernyeckue MAEUCTBUA C JEHCTBUTEIIbHBIMU
YUCJIaAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MUPE.

[Mpubnmx€HHOEe 3HAYEHWE BEIUYMHBL, TOYHOCTH NpuOIMKeHus. OKpyrieHue yucel.
[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYMCICHHUIA.

YpaBHeHNS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PellieHue ypaBHEHH, CBOIASAIIMUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHMM, CBOASIIMXCSA K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHue. [lpumepsl pelieHusi ypaBHEHUW TPETbed W YETBEPTOM CTENEHEH pas3jioKEHHUEM Ha
MHOXHUTEIH.

Pemenne apoOHO-paniMoHaNBHBIX YpaBHEHUN. PereHne TeKCTOBBIX 3a7ay anreOpandecKum
METOJIOM.

VYpaBHeHHe C JABYMsI NEpeMEHHbIMH U ero rpaduk. Pemienwe cuctem JBYX JHMHEWHBIX
YpPaBHEHUN C JByMs IE€pEeMEHHbIMU. PelleHue cucreM IBYX YpaBHEHUH, OOHO U3 KOTOPBIX
JUHEWHOe, a JIpyroe — BTOpoW creneHu. ' padudeckas WHTEpHpETaHsl CUCTEMbI YpaBHEHHH C
JBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3374 aaredOpanyeckKuM CriocoooM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.



Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PeleHue cHCTEM JMHEWHBIX
HEpaBeHCTB ¢ OfHOW mnepeMeHHOW. KBaaparHeie HepaBeHcTBa. ['paduueckass uMHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOYyHKIUHA

KBampatnunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
mapadoJIbl, OCb CHMMETPHUU TapaboIIbI.

I'padmxu Gymkmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTsa.

YucioBble MOCIAEA0BATEIbHOCTH U IIPOrPecCUu

[loHsiTHEe YMCIOBOM MOCHENOBATEIBHOCTU. 3aJaHUE TOCIEA0BATEIIBHOCTH PEKYPPEHTHOU
dhopmynoit u popmyIoi N-ro deHa.

Apudmernueckast U reoMmeTprudeckas nporpeccuu. @opmynbel N-To WieHa apuPpMETHIECKON U
reOMETPUUYECKON TPOrPECCUid, CYMMBI MEPBBIX N YICHOB.

N300pakeHre YJIEHOB apU(PMETHYECKOW U TEOMETPHUYECKOW MpOrpeccHii TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHWHBINA U SKCITOHEHITUATBHBIN POCT. CI0KHBIE MPOILICHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanue
Ne (undposbie)
pa3aeJioB u TEM Konrpoubnsie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmMbIl padoTsI padoThI
pecypcbl
Yucna u
but6mmoreka [IOK
BBIYUCJICHUS.
1 p 25 1 https://m.edsoo.ru/7f4
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Yucna u
BBIUMCIICHHUS. Eub LIOK
noIMoTeKa
2 Crernen ¢ ! https://m.edsoo.ru/7f417af8
HEJTBIM
nokazaTresiem
Anrebpanueckue
3 BBIPAXKCHUSI. 5 1 bu6nuorexa [IIOK
KBangparusiit https://m.edsoo.ru/7f417af8
TPEXUIICH
Anrebpanueckue
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Kontpoabubie | IlpakTnyeckue
Bcero
padoTbI padoTbI

Yucna u
BBIYHCIICHHUS. 9 bubmuotexa [JOK
JleicTBUTENbHBIE https://m.edso00.ru/7f419d08
qucia
YpaBHeHus u
HEpaBEHCTBA. 14 1 bubnuorexa [IOK
YpaBHEHUS C OTHOU https://m.edsoo.ru/7f419d08
IIEpEMEHHOU
YpaBHeHus u
HEPaBEHCTRBA 14 1 bubmorexa HOK

p ’ . https://m.edso0.ru/7f419d08
Cucremsbl ypaBHEHU
YpaBHeHUA U
HEpaBEHCTBa 16 1 bubmorexa LOK

p ' https://m.edso00.ru/7f419d08
HepasenctBa

bubmunorexa IHOK
Dy 16 1 https://m.edsoo.ru/7f419d08
YucnoBele 15 1 bubmunorexa IHIOK
OCJIEN0BATEILHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHME,
00o001IeHuE, 18 1 bubmuorexa [JOK
cHUCTeMaTH3aIusl https://m.edsoo.ru/7f419d08
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