


HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISETCS OTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIETO 0Opa30BaHUS:
OHa o0ecreYnBaeT U3YUYCHHUE NPYTUX JAUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TY-
MaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOAOKEHUST 00pa30BaHUs U B IO-
BCEJIHEBHOM KU3HU. Pa3BuTHE y 00Oy4arONIMXCsl HAYYHBIX MPEACTABICHUM O MPOUCXOXK-
JIEHUHU U CYITHOCTH aireOpanyeckux abCTpakiui, CIoco0e OTPaKEHUsI MAaTEMATUUECKOM
HAyKOU SIBJICHUI W MPOIIECCOB B MPUPOJIE M OOIIECTBE, PO MATEMATHIECKOTO MOJICITH-
pPOBaHUSI B HAYYHOM ITO3HAHWH W B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pPEHHUSI U KAueCTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJlaliTallid B COBPEMEHHOM
nrdpoBom odmecTBe. M3ydeHue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUsI HaOJI01aTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUIHOCTH MBIIIJICHUS, CIIOCOOHO-
CTH apryMEHTHPOBAaHO OOOCHOBBIBATH CBOM JICMCTBUS W BBIBOABI, (POPMYyIHPOBATH
yTrBepkeHus. OCBoeHHE Kypca anreOpbl 00ecreynBaeT pa3BUTHE JIOTUYECKOTO MBbIIILIE-
HUS OOYYalOIIUXCS: OHU HCIIOJIB3YIOT JEAYKTHUBHBIE U WHIYKTHUBHBIE DPAaCCYXKICHUS,
0000111eHre U KOHKpETU3aIuio, abcTparupoBanue u ananoruto. OOydeHue aiaredpe mpe-
M0JIaraeT 3HAYUTEIBHBIA 00BEM CAMOCTOSTEIHLHOM MEATETLHOCTH O0yUYaOIIUXCs, TTO3TO-
My CaMOCTOSITEIILHOE PEIICHUE 3a7a4 SBISICTCS peau3aliei 1eaTeIbHOCTHOTO MPUHIIN-
na oOy4eHHs.

B crpykType nporpaMmMbl yueOHOTO Kypca «Anredpa» Juisi OCHOBHOTO 00IIEero o0-
pPa3oBaHMs OCHOBHOE MECTO 3aHMMAIOT COACpPKATEILHO-METOINYECKHUE THHUM: «Yncna u
BEIYHCIICHUSY, «ANreOpandecKue BBIPAKCHHS», «YPaBHEHUS W HEPABCHCTBA», «DyHK-
. Kaknmas u3 aTux coaepKaTeaIbHO-METOIUYCCKUX JIMHUN Pa3BUBACTCS HA MPOTIKE-
HUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICHCTBYsSI C APYTUMU €ro TuHUAMH. B xo1e usyuye-
HUS y4eOHOTO Kypca 00yJaronuMcs TPUXOIUTCS JIOTHUECKH PaCcCyX/1aTh, UCIOJIb30BATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «AJl-
reOpa» BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHKH, ITPEICTABICHHBIE BO BCEX OCHOBHBIX pa3-
Jieax MaTeMaTHueCcKoro o0pa3oBaHus U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIMMUCS
OCHOB YHUBEPCAJIHHOI'O MaTeMaTU4YeCKOro si3bika. CojiepKaTeIbHOM U CTPYKTYPHOU 0CO-
OCHHOCTBIO Y4eOHOTO Kypca «ANredpay sSBISETCA €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «YHucCna U BBIYKCICHUSD CIY>KUT OCHOBOM JJIsl JATbHEUIIETro
W3YYCHUST MAaTEMATUKH, CITOCOOCTBYET Pa3BUTHIO Y OOYYAFOIIMXCS JIOTHYECKOTO MBIIILIe-
HUsA, (HOPMHUPOBAHUIO YMEHHUSI TIOJH30BATHCS ANTOPUTMAMHU, a TAaKXKE MPHUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHON KU3HU. Pa3BuTHE TIOHITHS O
YHUCJIe Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs CBSA3aHO C pallMOHAIBHBIMA M Hppa-
IIMOHAIBHBIMU YHCIaMU, (DOPMUPOBAHUEM TIPEICTABIICHUN O JEHCTBUTEIHLHOM YHCIIe. 3a-
BEPIIICHUE OCBOCHHUS YUCJIOBOW JMHUU OTHECEHO K CPETHEMY 001eMy 00pa30BaHHMIO.

Copnepxkanue NByX anreOpanuecKux JWHUNW — «AJreOpandeckue BBIPRKCHHUS» U
«YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIUXCS MAaTEeMaTH-
YECKOTO arapara, HeoOX0IMMOTO JUTsl pEelIeHUs 3a/1ad MaTeMaTHKH, CMEKHBIX TIpeIMe-



TOB M NPAaKTHUKO-OPUEHTUPOBAaHHBIX 33Ja4y. Ha ypoBHE OCHOBHOro 0011€T0 00pa3zoBaHMsl
y4eOHbII MaTepual Irpynmnupyercs BOKPYT palOHaJIbHBIX BbIpaKEHUN. Anredpa A1eMOH-
CTpUpPYET 3HAUEHHE MAaTEMAaTHKHU KaK S3bIKa JJIs IOCTPOEHUSI MAaTEMATUYECKUX MOJENEH,
ONMCaHUs MPOLIECCOB U SIBJIEHUIN peallbHOro mMupa. B 3amaun oOydeHus anredpe BXOIAT
TaK)Ke JalbHEMIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOI0, B YaCTHO-
CTH, JJI1 OCBOEHMSI Kypca MH(POPMATHKH, U OBJa/ICHUE HaBbIKAMU JIEIYKTHUBHBIX PAcCyX-
nenuil. IIpeoOpazoBaHMe CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpPaXEHMUS,
CIOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanve (yHKIMOHATBHO-TpadUIECKON JTMHAN HAIEJCHO Ha IMOJydeHue o0y-
YAIOMIMMHCS 3HAHUN O QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHUECKON MOJeNu JIJsl Onuca-
HUSl U HCCIENOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUI B NMpUpPOAE U OOIIECTBE.
N3ydyeHne matepuana cocoOCTBYET Pa3BUTHIO Y OOYYaroIIMXCS YMEHHUSl MCIOJIb30BaTh
pa3IMyHbIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKa MATEMATUKH — CJIOBECHBIE, CAMBOJIMYECKHE,
rpaguyeckue, BHOCUT BKJIaJ B (POPMUPOBAHUE MPEACTABICHUA O POJIM MATEMaTUKHU B
Pa3BUTHUN HUBWIM3ALMY U KYJIbTYpBHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax u3ydaercs yuyeOHbIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3feiibl conaepkaHus: «Hucna u Bbluucie-
HUS», «AJreOpandecKkre BbIPaXKECHUS», «Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUN.

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102
yaca (3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hezeno), B 9 kinacce — 102 gaca
(3 gyaca B HezelO).

COJAEP XAHME OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OJHOM (POPMBI 3amucH ApoOeit K
npyroii. [loHsiTHe palMOHAIBHOTO YMCIa, 3alUCh, CPABHEHHE, YIOPAIOUYUBAHUE PALUO-
HaJbHBIX YKceNl. ApudpMeTruuecKkue IeUCTBUS C pallMOHAIbHBIMU ynciaMu. PerieHue 3a-
Jla4 U3 peabHOM MPaKTUKU HA YaCTH, Ha JPOOH.

CrerneHb ¢ HATypaJbHBIM MTOKA3aTelIeM: OIpEEICHHE, MPeoOpa3oBaHUE BHIPAKCHHIM
Ha OCHOBE OMpeJIeNIeHUs], 3auch 0oJbIKUX Yucen. [IponeHTsl, 3auch NPOIEHTOB B BUJIE
JIpoOu U poOu B BUJIE MPOLICHTOB. TpU OCHOBHBIC 3314l Ha MPOIICHTHI, PEIICHUE 3a1a4
W3 peabHOMU NMPAKTUKHU.

[IpuMeHeHue NMPU3HAKOB JACIUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPAIbHBIX Y-
cel.

PeasibHbIC 3aBUCMMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHasi TPOMOPIUOHAIBHOCTH.

AsredpanyecKue BbIPpAKEHUA

[IepemeHHbIE, YNCIIOBOE 3HAYCHUE BBIPAKEHHUS C IEPEMEHHOM. [lonmycTrmble 3Have-
HUs niepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMH B BHUIIE (POPMYIIBI.



Beruncnenus no ¢opmynam. [IpeoOpazoBaHre OyKBEHHBIX BBIPaXXEHHM, TOXJIECTBEHHO
paBHBIE BBIpaXKEHUS, ITpaBUIIa IPeoOPA30BaHMsI CYMM U MIPOU3BEACHUN, ITpaBUIIa PacKpbl-
TUSI CKOOOK U IIPUBEJIEHUS IOJOOHBIX ClIaraeéMbIX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl U MHOrowlIeHbl. CTeneHs MHOrowieHa. CloKeHue, BBIYUTaHUE, YMHO-
YKE€HUE MHOrowIeHOB. DOpMyJsibl COKpAaIEHHOTO YMHOKECHMS: KBaJIpaT CyMMBbI U KBaJpar
pazHoctu. PopMyiia pa3HOCTH KBaJpaToB. PazinokeHre MHOINOUIEHOB HA MHOKUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHUS, MIpaBujia NpeoOpa3oBaHusl YpaBHEHUS, PABHOCHIIb-
HOCTb YPaBHECHUM.

JInHerHoe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOTO YPaBHEHUS,
peuieHue JIMHEWHBIX YpaBHeHH. COCTaBIICHHE YpaBHEHUH 110 YCIOBUIO 3aaa4n. Pemenne
TEKCTOBBIX 337]a4 C IOMOILBIO YPaBHEHHUM.

JIuneiiHoe ypaBHEHHME C IByMs IepeMeHHbIMU U ero rpaduk. Cucrema ABYX JIMHEW-
HBIX YpPaBHEHHH ¢ JByMs IE€peMEHHBbIMH. PerieHue cucteM ypaBHEHUU crocoOOM Mo-
CTaHOBKU. IIpuMepsI peleHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHU.

DOyHKUIMHA

Koopaunara Touku Ha npssmMoil. YHCIIOBBIE MPOMEKYTKH. PaccTostHue Mexay aByms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AOGcuucca 1 opArHATa TOYKU Ha
KOOpAMHATHOM miockocTu. [Ipumepsl rpadukos, 3agaHHbIX Gopmyiaamu. Yrenue rpadu-
KOB peayibHbIX 3aBUcUMOcTed. [lonstue pynkuuu. ['papuk dynkuuu. CsoiictBa (yHK-
nuii. JIuneitnas ¢ynakust, e€ rpaduk. I'padux Gyakuuu y = |X|. [padudeckoe pemeHue
JIMHEWHBIX YPAaBHEHNUW U CHUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yuci1a 1 BBIYUCTIEHUSA

KBaapartueiii kopenb u3 uncina. [lorstue 00 uppanroHaibHOM uucie. [lecatuunbie
MPUOSIMKEHUST UPPAIIMOHATBLHBIX yncen. CBOCTBA apuMETHIECKUX KBAIPATHBIX KOPHEH
U UX MPUMEHEHHE K MPeoOpa30BaHMUIO YUCITIOBBIX BHIPAKECHUM U BBIYUCICHUIM. JleicTBU-
TeJIbHbIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AsredpanyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXUieH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanyeckas apoOs. OCHOBHOE CBOMCTBO anredOpanueckou apodou. CroxeHue,
BBIYMTAHUE, YMHOXXEHHUE, JIeJIeHUE alredpandeckux apobeit. PanoHnanbHbIe BhIpaXKEHUS
U UX npeoOpazoBaHuUE.

YpaBHeHMs U HEPABEHCTBA



KBaapatHoe ypaBHeHue, hopMmysa KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Bue-
Ta. Pemenne ypaBHeHUN, CBOJAIIUXCS K JIMHEHHBIM W KBagpaTHbIM. [IpocTteitmme apoo-
HO-PALIMOHAJIBHBIE YPABHEHUS.

['padmyeckas uHTEpHIpETAIs YPAaBHEHUN C ABYMS NIEPEMEHHBIMHU U CUCTEM JIMHEH-
HBIX YPABHEHHU C ABYMS NEPEMEHHBIMU. [IprMephl peleHns: CUCTEM HENMHENHBIX ypaB-
HEHUM C IByMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJ1HOM nepeMeHHou. PaBHo-
CUJILHOCTb HepaBeHCTB. JInHeliHbIe HEPaBEHCTBA ¢ OJIHOM NepeMeHHON. CUCTEMBI JTMHEH-
HBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Pyukuu. O6macTh onpeeaeHUuss U MHOKeCTBO 3HadeHui pyHkiuu. Cro-
coObI 3a1aHus (PYHKIIUM.

I'padux pynkumun. Yrenne cBoiicTB PyHkmu no €€ rpaduky. Ilpumepsr rpadukos
(GYHKIMH, OTpa)xarouX peajbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIUE MPSIMYIO U 0OpaTHYIO MPONOPLUHUOHAIbHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyrkimn y = X2,y = X%, y = VX, y=|X|. [paduueckoe pemenne ypaBHeHHi 1
CUCTEM YpaBHECHUM.

9 KIIACC

Yuciia ¥ BbIYHCICHUSA

PaunonanbpHble uncna, UppalMoOHAIbHBIE YUCIA, KOHEUYHbIE U OECKOHEUYHBIE J1ecs-
TUYHBIE ApoOH. MHOKECTBO NEUCTBUTENIbHBIX YUCEI, I€UCTBUTENIbHBIE YMCIIA KaK 0EeCKO-
HEYHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAUHOE COOTBETCTBHE MEXIY MHOMXKECTBOM
JIEUCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE ACHCTBUTENBHBIX YKCEN, apu(pMEeTUYECKUE AEHCTBUSA C IEUCTBUTEIbHbI-
MU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPY’KAIOIIETO MUPA, IITUTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM
MHpe.

[TpuOmx€HHOE 3HaYEHHE BEIMYMHBI, TOYHOCTh MPUOIKeHUs. OKpyTieHre Yuced.
[IpukuaKa v OLEHKA PE3yIbTATOB BEIYUCIIEHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PemieHne ypaBHEHUH, CBOASAIIUXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOISIIMXCSA K KBaJpaTHbIM. bu-
KBaJIpaTHOE ypaBHEHHE. [IpuMepsl pelieHrs ypaBHEHUN TPETbEN U YETBEPTOM CTEIIEHEU
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue apoOHO-panmoHaIbHBIX YpaBHEHMH. PellieHre TeKCTOBBIX 3ajay anredpa-
WYECKUM METOOM.



VYpaBHeHuEe ¢ AByMs NEPEMEHHBIMU U e€ro rpaduk. PemieHue cucreMm AByX JTUHEH-
HbIX YPaBHEHU C JByMs NIEPEMEHHBIMU. PellleHne cucreM ABYyX YpaBHEHUMW, OJTHO U3 KO-
TOPBIX JUHEHHOE, a Jpyroe — BTOpoil cteneHu. ['paduueckas uHTEprpeTanus CUCTEMbI
YPaBHEHHUM C ABYMsS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a49 aareOpanvdecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PerieHure IMHENHBIX HEPABEHCTB C OJJTHOW NIEpeMEHHOM. Perenne cuctem JTMHEeNHbIX
HEPaBEHCTB C OJHOU nepemeHHOM. KBanparHbie HepaBeHcTBa. ['paduueckas nnrepmnpera-
[IAS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMU.

DOyHKIUU

KBagparuunas ¢pynkuus, e€ rpadux u cBoiictpa. [lapabosa, KOOpAMHATHI BEPIINHBI
napaboJbl, 0Cb CUMMETPHUH 1TapadOJIbI.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoii-
CTBa.

YucaoBble M0CI€10BATEILHOCTH U NIPOTPECCUH

[ToHsiTHE YMCITOBOM NOCIEAOBATENBHOCTU. 3aJaHUE IOCIEIOBATEILHOCTH PEKYp-
peHTHOU popMyIoi u (HopMyJI0il N-To YiieHa.

Apudmernueckass 1 reomerpudeckas nporpeccuu. opmynsl N-ro uieHa apudme-
TUYECKOU U TEOMETPUUYECKOM MTPOIPECCUN, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4jaeHOB apu(PMETHUECKON U TeOMETPUUYECKOU MPOTrpeccCuil TOUYKaAMHU
Ha KOOPJAMHATHOW TUIOCKOCTH. JIMHEWHBIN M AKCIMOHEHUUAIBbHBIN POCT. CIOXKHBIE MPO-
LICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yabTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOTO Kypca «Anredpa» xa-
PaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HHTEpPEca K MPOIUIOMY W HACTOSILIEMY POCCHICKOW MaTEMATHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM POCCUHUCKUX MAaTEMATHKOB M POCCUIICKON Ma-
TEMATUYECKOW IIKOJbI, K WCHOJIb30BAHUIO ATUX JIOCTHKECHUW B APYTHX HAyKaxX U MpH-
KJIQTHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH T'paKJaHWHA U peaju3alliid ero IMpas,
MIPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, TPOLIEAYP TPaKJaHCKOro oOliecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHO-
CTBIO K OOCYXXKJICHHMIO 3TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUW HAyKH, OCO3HAHUEM BAXKHOCTU MOPAIBHO-dTUYECKUX IPUHLHUIIOB B JIEs-
TEJIBHOCTHU YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTh4e-
CKOM HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTE€MaTHUYe€CKOTO oOpa3oBaHUsl Ha IMpO-
TSOKEHUW BCEH JKM3HU JUIsl YCIENHON MPOo(eCcCHOHANbHON ACSITENBHOCTH U PA3BUTHEM
HEOOXOMMBIX YMEHUN, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM WHIWBUIYAIbHOU TPACK-
TOpUU 00pa30BaHUS U KWU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEH-
HBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHITHIO MaTeMaTuhye-
CKHMX OOBEKTOB, 3aJ1a4, PEIICHUM, PACCYKIACHUI, YMEHUIO BUJIETh MAaTEMAaTHYECKUE 3aKO-
HOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHUEHTALIMEN B JIESITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI M OOIIECTBA, TOHUMaHUEM
MaTeMaTU4YECKOW HayKH Kak cephbl 4eIOBEYECKOUN NIeSITeIIbHOCTH, ITANOB €€ pa3BUTUS U
3HAYMMOCTH JIJISI PA3BUTHUS LUBUJIM3ALIUM, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKA U MaTema-
TUYECKOU KYJIbTYpOU KaK CPEICTBOM IMO3HAHUS MUPA, OBIAJICHUEM MPOCTEUIIIMMU HABBI-
KaMH HCCIEN0BATEIBCKOUN AEATEIBHOCTH;

6) ¢pusznueckoe BocnuTaHue, (GOpMUPOBAHNE KYJbTYPbl 310POBbS U 3IMOIUO-
HAJIBHOT0 0JIATOIOJYyYMSI:



TOTOBHOCTBIO MIPUMEHSITh MaTEMAaTHUYECKHUE 3HAHUS B MHTEpPECax CBOETO 3JI0POBbBS,
BEJICHUS 3I0POBOTO 00pa3a KU3HU (3J0pOBOE MUTAHUE, COATaHCUPOBAHHBINA PEKUM 3aHsI-
TUH U OTIbIXa, peryisipHas (usnyeckass akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBIKA pe-
dexcun, MpuU3HaHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO e IpaBa JAPYroro 4eIoBeKa,;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUMU JIJIs1 pelieHus 3a1a4 B 00Jia-
CTH COXPaHHOCTH OKPY>KaIOIIeH Cpe/ibl, IJIAHUPOBAHMS MTOCTYIIKOB U OI[EHKH WX BO3MOXK-
HBIX MOCJIEICTBUH JUIsl OKPY>KAIOIIEH CpeJlbl, 0CO3HAHUEM TJI00aIBbHOIO XapaKTepa dKO0JI0-
THYECKUX MPOOJIeM U ITyTeH MX PEIICHHUS;

8) ajanTanusa kK U3MEHSIOIUMCS YCJIOBUAM COUMAJILHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHUSX HEOMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH Yepe3 MPaAKTHUYECKYIO IeSITEIbHOCTh, B TOM YHCJIE YMEHUE YUUTh-
cs y Ipyrux Jojeul, mpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUU U3 OTIbITA JIPYTHUX;

HEO0OXOMMOCThIO B (POPMHPOBAHUHU HOBBIX 3HAHWUM, B TOM 4YHCIE (HOPMYITUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX M SBJICHUSAX, B TOM YHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JACHUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYaIIUIO, BOCIPUHUMATH CTPECCOBYIO CH-
Tyallii0 KaK BBI30B, TPEOYIOIMIMI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIC PCIICHHUS U
JercTBuUs, HOPMYIMPOBATh U OIICHUBATH PUCKU U MOCTIEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jioruueckue aeMcTBUA:

e BBIABISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMATHYECKUX OOBEKTOB,
MOHSATHUM, OTHOIIEHUH MEXKAY MOHITHAMH, (OPMYJIUPOBATH OINpPEIASICHUS TMOHITHH,
yCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCH(PUKAIMU, OCHOBAHUS ISl 0000IICHUS
Y CPABHEHMUS, KPUTEPUU MTPOBOIUMOTO AHAIN3A;

e BOCHpPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpHIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

e BBISABJISATH MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IMMPOTUBOPEYMS B (haKTax,
JIAHHBIX, HAOTIOICHUSAX U YTBEPXKACHUSX, MpeJjiaraTh KPUTEPUH JIJIs1 BBISIBIICHUS 3aKO-
HOMEPHOCTEN U IPOTUBOPEUUI;

e JICJIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIFOUEHNUN 10 AaHAJIOTHH;

e pa30upaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHHUM (TPSAMBIC W OT MPOTUBHO-
ro), MPOBOJAUTH CAMOCTOSITEJIbHO HECJIOKHBIE J10Ka3aTelIbCTBA MaTeMaTHYECKUX (ak-



TOB, BBICTPAaUBaTh apIyMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBI-
BaTh COOCTBEHHbBIE PACCYKICHUS;

BBIOMpATH CIIOCOO perieHns: yaeOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pe-
HICHHs, BHIOMpaTh Hambosee MOAXOISAIINNA C Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA.

WCITOJIB30BaTh BOMPOCHI KaK HCCICAOBATCIIbCKUH MHCTPYMEHT IO3HAHUSA, (HOPMYJIHU-
pOBaTh BOMPOCHI, (PUKCUPYIONIHNE MPOTUBOPEUHE, MPOOIEMy, CAMOCTOSITEIEHO yCTa-
HABJIMBAaTh UCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TMO-
3UIIAIO, MHCHUE,

IIPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY ILJIaHY HECIIOXKHBIA DKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHNE 0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00b-
€KTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSATEILHO (POPMYITHUPOBATH 000OIIEHHSI U BBEIBOABI IO PE3YJIbTaTaM MPOBEIEH-
HOTO HAOJIOJIEHUS, UCCIIeIOBAHMS, OIEHUBATh JTOCTOBEPHOCTH IMOJYUYEHHBIX Pe3yJib-
TaTOB, BBIBOJIOB M 00OOIIEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKKE BBIJIBUTATh MPEIITOI0KE-
HUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMALNU, JaHHBIX, HEOOXOAUMBIX
JUISL peLIEHUS 3a/1a4u;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIHIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS,

BBIOMpATh (hOpMY IpeACTaBICHHS HHPOPMALMK U WILTIOCTPUPOBATH pElIacMble 3a]1a-
4y CXeMaMH, JuarpaMmmamu, HHOM rpadukoil 1 uXx KOMOMHAIUSIMU;

OLIEHUBATh HAJE&KHOCTh HH(OPMALIUY 110 KPUTEPUSIM, MPEIOKEHHBIM YUUTENEM WIN
c(OpPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCTIIPUHUMATh U (DOPMYITHPOBATH CY>KIEHHUS B COOTBETCTBHH C YCIOBHUIMH U LEIISIMH
OOLIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IHUCh-
MEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y peLIeHUs 3ajaul, KOMMEHTUPOBATh I10-
JIyYEHHBIN pE3yJIbTaT;

B X0Jie 00CYXJIEHHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl, mpoodJe-
MBI, pelIaeMoi 3aJauu, BHICKa3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELIEHUs, COIO-
CTaBJIATh CBOM CYXKJIEHUS C CYKIEHUSMHU JIPYTUX yYaCTHUKOB Juajnora, oOHapyxu-
BaTh pa3jMuve U CXOJICTBO MO3UIINI, B KOPPEKTHOH (hopme GopMyTupoBaTh pazHO-
TJIacHsi, CBOU BO3PAKCHUS;

NPECTABISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, IKCIICPUMEHTA, UCCIICIOBAHMSI, TIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHUS C y4ETOM 3aJad MPE3eHTAMH U
0COOEHHOCTEN ayIuTOpuUU;



MOHUMATh M HMCMOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHIUBHUIYaTbHOW PabOTHI
IPU PEIIeHUU YIeOHbIX MaTeMaTHYECKHX 3a71a4;

NPUHAMATH 1EIb COBMECTHOU JCSATEIbHOCTH, TJIAHUPOBATh OPTaHU3alUI0 COBMECT-
HOUW paboThI, paclpeaesaTh BUABI paboT, JOrOBapruBaTHCS, 00CYKIaTh MPOIECcC U pe-
3ynbTaT PaboThl, 0000IaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBATh B IPyNMNOBbIX (popMax padboThl (00CyXKAeHUSI, 0OMEH MHEHUSIMHU, MO3TO-
BbIC IITYPMBI M JPYTHE), BBHIIOIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTUMH Yi€HAMU KOMAaHJbI, OIICHUBATh KAa4€CTBO CBOETO BKJIazia B 00-
ITUH TPOAYKT 1O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO COCTaBIIAThH IIJIaH, AJITOPUTM PEIICHUS 3a7a4u (UM €r0 4acTh), BbI-
OupaTh crocod perieHus ¢ y4ETOM HMEIOLIUXCS PECypCOB U COOCTBEHHBIX BO3MOXK-
HOCTEH, apryMEeHTHUPOBaTh U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C YYETOM HOBOM
uHpopMaIuu.

CaMOKOHTpOJH), IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI ITPOLIECCA U PE3YNIbTaTa PEIICHHS
MaTEMaTUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPY PELICHUU 3a]1a4l, BHOCUTH
KOPPEKTHUBHI B JIATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HalIEHHBIX OIIHUOOK,
BBISIBICHHBIX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIHbHOCTH MMOCTABIICHHON L[EIN U YCIIOBUSIM,
OOBSCHATH MPUYUHBI IOCTHKEHUS WM HETOCTHKEHUS LIeTH, HAaXOJAUTh OIUOKY, Ja-
BaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydeHuss B 7 kjacce oOy4aromuiics MOJYyYUT CICAYIOIIUE MPEIMETHbBIC

pE3yJIbTaTHI:

Yucaa v BLIYUCJICHUSA
BrImonHaATh, coueTast yCTHbIE M TUCbMEHHBIE TTPUEMBI, apu(DMETHICCKHIE ACHCTBHS C

paninoOHaJIbHBIMHA YU CJIIaMH.

HaxonuTth 3Ha4€HHs YMCIIOBBIX BBIPAXKEHUHN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U

NpUEMBI BBIYMCIICHUS 3HAYCHHH JPOOHBIX BBIPAXKCHHM, COJCPIKAIIMX OOBIKHOBEHHBIC U
JECATHIHBIC IPOOH.

[lepexoauTh OT OMHON (GOPMBI 3aNTUCU YKCEN K APYyroi (mpeoOpa3oBHIBATH JECATHY-

HYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B HACTHOCTU B OECKOHEU-
HYIO JIECATUYHYIO APOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.
OKpyrasTh yKcIa.



BBINONHATE NPUKUIKY U OLEHKY pE3yjbTara BBIYMCICHUM, OLIEHKY 3HAYEHUN YUCIIO-
BbIX BBIPKECHUUN. BBINOIHATH NEMCTBUSA CO CTENEHAMU C HATYPAJIBHBIMU [OKA3aTEISIMU.

[IpUMEHATh NIPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIM HATYPAIbHBIX YUCE.

Pemate nmpakTUKO-OpPUEHTUPOBAHHBIE 337a4YM, CBA3AHHBIE C OTHOILICHUEM BEIIMYMH,
MPOMOPUMOHAIIBHOCTBIO BEJIMYKH, MPOLIEHTAMH, UHTEPIPETUPOBATh PE3YyJIbTaThl pellie-
HUS 33724 C Y4ETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX O0BEK-
TOB.

AsredOpanveckue BbIPAKEHUS

Hcnonp30BaTh anreOpandecKkyrd TEPMUHOJOTHUIO M CHMBOJHKY, MPUMEHITH €€ B
IPOIIECCE OCBOCHHS Y4eOHOr0 MaTepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM MPHU 3aJaHHBIX 3HAYCHUSIX MEPEMEH-
HBIX.

BreinonHaTh npeoOpa3oBaHus 1EJIOT0 BBIPAKEHUS B MHOTOWIEH MPUBEIECHUEM I10-
JNOOHBIX CIIaraeéMbIX, pACKPBITUEM CKOOOK.

BpINONHATE YMHOXKEHME OJHOWIEHA HA MHOTOWIEH M MHOI'OYJIEHAa HAa MHOI'OUIEH,
IPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH.

OcylecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOKHUTENIH C IMOMOIIBIO BHIHECEHUS
32 CKOOKHM OOILEro MHOXKHUTENS, TPYNIIMPOBKU CllaraéMbIX, TpUMEHEHUsT POpMyJT COKpa-
EHHOTO YMHOKEHHS.

[IpumensTh mpeoOpa3oBaHUs MHOTOUYJICHOB JIJISl PEIICHUS Pa3IMYHBIX 3a]a4 U3 Ma-
TEMATUKU, CMEXHBIX IIPEAMETOB, U3 PEATIbHOM MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKA3aTEIIMU JIJIsl IPeo0pas3o-
BAHUS BBIPAKEHUN.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeHbIE YpaBHEHUS C OJTHOM IEPEMEHHOM, PUMEHSIS IIPaBUIIa MEPEX01a OT
VMCXOJHOIO YPaBHEHHUSI K PABHOCWIBHOMY emy. [IpoBepsTh, ABISETCSA JIM YHUCIO KOPHEM
YpaBHEHHUS.

[IpuMeHsTh rpaduyeckue METOAbI PU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM.

[ToxOupaTe mpuUMeEpHl Map YUCEN, SIBISIFOIIUXCS PEIICHUEM JIMHEWHOTO YpaBHEHUS C
JIBYMSI IIEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOMN IUIOCKOCTU rpaduK JTUHEHHOTO ypaBHEHHUS C JABYMsl Iepe-
MEHHBIMH, TMOJIB3YSICh TPAPUKOM, MPUBOAUTH IPUMEPHI PELICHUS] YPABHEHUS.

PemaTe cuctemsbl IByX JIMHEWUHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM YHCIIE
rpaguIecKu.

CocTaBisTh U pelaTh JIMHEHOE YPAaBHEHUE WM CUCTEMY JIMHEUHBIX YPaBHEHHI 1O
YCJIOBHIO 3aJ1a4d, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN
pe3yJbTar.

DyHKUMHA



N300paxaTh Ha KOOPJUHATHOMN MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOp-
JUHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YMCIIOBbIE IPOMEKYTKH Ha ajiredpau-
YECKOM SI3BIKE.

OtMmeyaTh B KOOPJIMHATHOM IUTOCKOCTH TOYKH I10 33JaHHBIM KOOPJWHATaM, CTPOUTH
rpaduxu muHeiHbIX QyHKIMiA. CTpouthb rpaduk QyHKIHU Y = [X|.

OnucelBaTh ¢ NOMOIIbIO (PYHKIIMI M3BECTHBIE 3aBUCHUMOCTH MEKIY BEIUYMHAMU:
CKOPOCTb, BpeMs, PAacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTH, IIPOU3BOAMTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuit cnoco® MpencTaBiICHUs W aHaIW3a WH(OPMALUU, U3BJIE-
KaTh U UHTEPIPETUPOBATh MHPOPMALINIO U3 I'Ppa()MKOB pEAJIbHBIX MTPOLIECCOB U 3aBUCUMO-
CTel.

K xonny oOydenus B 8 kiacce oOyyaromuiics MOJYyYUT CIAEAYIOIIME PEIMETHbBIE
pEe3yJIbTaTHhI:

Yuciia ¥ BbIYMCICHUSA

Hcronb30BaTh HadaJbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN
JUIsL CPAaBHEHUS, OKPYTJICHHS U BBIYMCIIECHUH, N300pakaTh A€HCTBUTEIbHBIC YUCIIA TOYKA-
MH Ha KOOPJAWHATHOU MPSMO.

[IpumeHsTh noHATHE apu(PMETHUECKOTO KBAIPATHOTO KOPHSI, HAXOAUTh KBaJpPaTHBIE
KOPHHU, UCIIOJIb3Ysl NPU HEOOXOJUMOCTU KaJIbKYJISITOP, BBINOIHATH NpeoOpa3oBaHUs BbI-
paXEHUH, COAEPIKAMX KBAIpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEHN.

Hcrnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHCEI C MTOMOILBIO AECATUYHBIX APOoOeil n
creneney yncia 10.

AsredOpanvyecKue BbIPpAKEHUA

[TpyMeHSTh MOHATHE CTENEHU C IIeJIbIM MOKa3aTesIeM, BBINOIHITh NPeoOpa3oBaHMs
BBIPKEHUI, COIEPKAIIMX CTEIEHU C LEIBIM [TOKa3aTEeIIEM.

BBINIONHATB TOXKIECTBEHHbIE MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAKEHUI HA OCHO-
B€ MpaBUJI ICUCTBUI Ha/l MHOTOUYJIEHAMH U aJIreOpanyecKUMU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh IpeoOpa3oBaHusl BBIPAXKEHUN AJIsl pELICHUs PA3IMYHBIX 33/1a4y U3 MaTe-
MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAJIbHON MPAKTUKU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS U palMOHAIbHBIC YpPaBHEHUS, CBOJIS-
IIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAMTE NMPOCTEUIINE UCCIEAOBAHUS YPAaBHEHHW M CHCTEM YPaBHEHUH, B TOM
YyHUCle C MPUMEHEHNEM rpaduyecKkux NnpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIU ypaBHe-
HUE WIK CUCTEMAa YPaBHEHUHN PEILIeHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).



[lepexoauTh OT ci0BeCHOU (HOPMYITUPOBKHU 3aJlauu K €€ anreOpanyeckor MOJIENH C
MIOMOIIBIO COCTABJICHUSI YPABHEHHUS WJIM CUCTEMBI YPaBHEHHUI, UHTEPIIPETUPOBATH B CO-
OTBETCTBUU C KOHTEKCTOM 3314/ MOJTYYECHHBIN pe3yJIbTar.

[IpuMeHsATh CBOMCTBA YKMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLEHKH, pellaTh Ju-
HEWHBbIC HEPABEHCTBA C OJHOU MEPEMEHHOW M UX CHCTEMBI, JaBaTh TpadUuecKyr0 HILTIO-
CTpalMI0O MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath 1 UCTIONB30BaTh (HYHKIIMOHAIBHBIC MOHATUS U SI3BIK (TEPMUHBI, CUMBO-
audeckre 0003HAYeHMsI), OINpEAeNsATh 3HaueHWe (YHKIUU IO 3HAYCHHUIO apryMEHTa,
OTIpeCIIATh CBOMCTBA (PyHKIINHU 10 €€ TpaduKy.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

y = kiX, y = X2,y = x3,y = x|, y = VX, OIuchIBaTh CBOMCTBA YNCIOBOH (YHKIIHH I1O
e€ rpaduky.

K xonny oOydenus B 9 kiacce oO0y4arolmuiics MOJYYUT CIAEAYIOIIME IPEIMETHbBIE
pe3yabTaThl:

Yucaa v BBIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPAMOHAIIBHBIC YHCIIA.

BoInonHATh apudmMeTHyecKkue ASUCTBUS C PallMOHATbHBIMU YUCIIAMH, COYETasl yCT-
HbI€ U MUCbMEHHBIE TPUEMBI, BBHIIIOJIHITH BRIUUCIEHUS C UPPALMOHATBHBIMUA YUCITAMH.

HaxonuTe 3HaueHUs CTENEHEN ¢ LENBIMU MOKAa3aTeIsIMUA U KOPHEH, BBIYUCIIATh 3Ha-
YEHUS YUCIIOBBIX BBIPAKECHMIA.

OKpyrasTh ACUCTBUTENBHBIE YKCIIA, BBINOJHATH NPUKUIKY pE3yjbTaTa BbIYMCIIE-
HUU, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHENHbIE U KBapaTHbIC YPaBHEHUS, YPaBHEHUs, CBOIAILMECS K HUM, IPO-
cTeiiune ApoOHO-palOHaIbHbIE YPAaBHEHUSI.

Pemate cucTembl ABYX JIMHEWHBIX YpPaBHEHUH C JABYMs NEPEMEHHBIMU M CHUCTEMBI
JBYX YpaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

PemaTe TEKCTOBBIE 3a/1auu aiareOpanvyeckuM CrocoOOM C MOMOILIBIO COCTABJICHHS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPAaBHEHUW W CHUCTEM YPAaBHEHHM, B TOM
YHUCle C MPUMEHEHHEM rpaduyecKux NpeacTaBieHui (yCcTaHaBIMBATh, UMEET JIM ypaBHE-
HUE WIK CUCTEMa YPaBHEHUMN PEILICHHUs], €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemarp nuHelHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh pelICHHUE
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIIEHNE C TOMOILIBIO CHMBOJIOB.

PemaTte cHucTeMBbl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOMN
PsIMOiA, 3aITUCBHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHNUN PA3IUYHBIX 3a7a4.



DOyHKIMHA

Pacnio3HaBate (GyHKIHMM U3ydeHHBIX BHIOB. [IoKa3pIBaTh CXeMaTHUECKH pPACIOIO-
KCHHE Ha KOOPJAMHATHOMW TUIOCKOCTH rpadukoB QyHKIui Buma: Y = kX, y = kx + b, y =
kix,y =ax? + bx + ¢,y =x3 y=1X,y = |X|, B 3aBucHMOCTH OT 3HadYeHHMiI K03bdUIHCH-
TOB, OIIMCHIBATh CBOMCTBA (DYHKIIHI.

CTpouTh U M300paXkaTh CXEMaTUYECKU IpadUKy KBAIPATUIHBIX (DYHKIUH, OMHCHI-

BaTh CBOMCTBA KBaJAPAaTUUHBIX (PYHKUUHI IO UX rpadukam.

Pacno3HaBaTh KBaJpaTHUHYI (QYHKLIMIO IO (hopMyIie, MPUBOAUTH IPUMEPh KBa-
paTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacnio3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO MMPOTPECCUU TIPU PA3HBIX CIIO-
co0ax 3agaHus.

BBINOMHATE BBIYUCIIEHUS C UCIIOJNBb30BaHUEM (HOPMYI N-TO YieHa apuPpMeTHUECKO
Y TEOMETPUYECKON ITPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4eHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.

Pemrats 3amaun, CBA3aHHBIE C YUCIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YUCIIE 3a-
Jlauy U3 peasibHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJISTOPA, HU(POBBIX TEXHOJIOTHI).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE

HaumenoBanue

Ne (un¢posbie)
pa3ejioB M TeM Konrpoabnubsie IIpakTuyeckue

n/n Bcero o0pa3oBaTejibHbIE
NporpamMmMbl padoThI padoTbI

pecypcsl
Yuca 1 BeIYUC- Bu6 110K
nonroTeka
1 nenus. Pammo- 25 2

https://m.edsoo.ru/7f415b90

HaJIbHBIC YHCJIa

5 Anrebpanueckue 97 5 bubnuoreka [JOK
BBIpaKEHHS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 5 bubmuorexa [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
Koo a
4 oa ql));f; e 24 2 bubmmorexa [JOK
P ’ https://m.eds00.ru/7f415b90
OyHKIUU
5 [ToBTOpEHME M 5 1 bubmuoreka [JOK
00001eHune https://m.eds00.ru/7f415b90
OBUIEE KOJIMYE-
CTBO HYACOB IO 102 9 0

[NPOT'PAMME



https://m.edsoo.ru/7f415b90
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCcTBa. CUCTEMBI ypaB- 14 1 bubnnoreka [JOK
HEHHI https://m.edso0.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YUYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruxa. Anre6pa: 7-if kacc: 6a30Bblil ypoBeHb: yueOHHUK, 7 Kiaacc/ Makapblyes
IO.H., Munmtok H.I'., HemikoB K.W. u npyrue; nox pexn. TenskoBckoro C.A., AKIIMOHEPHOE
obmiectBo «M3narenscTBo «lIpocBemenue»

2. Marematuka. Anre6pa: 8-if kiacc: 6a30Bblii ypoBeHb: yueOHUK, 8 K1acc/ Makapbrues
I0.H., Munmrok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

3. Maremaruka. Anre6pa: 9-if knacc: 6a30Bblii ypoBeHb: yueOHUK, 9 knacc/ MakapblueB
I0.H., Munmrok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»

4. Matemaruka. BepoaTHOCTb U cTaTUCTHKA: 7-9-€ Kiacchl: 6a30BbIi ypOBEHb: YHEOHHUK:
B 2 vactsx, 7-9 knaccel/ Beiconkuii U.P., Slmenko W.B.; nox pen. SAmenko U.B., Axunonep-
Hoe obmiecTBo «M3natenbcrBo «IIpocBemieHue

5. Maremaruka. ['eomerpust: 7-9-¢ Kiaccel: 0a30BbIi ypoBeHb: y4eOHHK, 7-9 Kiacchl/
A.I''Mep3nsik, B.b.ITononckuit, M.C.Sxup, AximonepHoe oobmiectBo «M3marensctBo «IIpo-
CBEIICHUE)»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Anrebpa: 7-9 kiacc: TUAAKTHYECKHE MaTepUAIbl: COOPHUK 3a/1a4 U KOHTPOJBHBIX pa-
6ot/ A.I'. Mepansik, B.B. [Tononckuii, M.C. Sxup. — M.: Benrana-I'pad.

2. Anrebpa 7-9 xnacc: pabouue tetpanu Ne 1, 2/ A.T'. Mepansk, B.b. Ilononckuii, M.C.
Axup. — M. :Benrana-I"pad.

3. Anrebpa: 7-9 kmacc: metonudeckoe mocooue/E.B. byiko, A.I'. Mep3nsak, B.b. Tlo-
nouckuit, M.C. SIkup. — M. :Benrana-I'pag.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®enepanbHblii roCyJapCTBEHHBIN 00pa3oBaTebHbIN cTaHIapT (0UIHATBHBIN
caiit) http://standart.edu.ru/

2. ®I'OC (ocHoBHOE 0011IEE 0Opa30Ba-
uue) http://standart.edu.ru/catalog.aspx?Catalogld=2587

3. IlpumepHast ocHOBHasi oOpa3oBaTesbHas MporpaMma o0pa3oBaTeILHOIO yUpexie-
Hust http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-
osnovnogo-obshhego-obrazovaniya-3/

4. IlpumepHble porpamMmbl 0 y4eOHBIM ITpeIMeTaM (MaTeMaTu-
ka) http://standart.edu.ru/catalog.aspx?Catalogld=2629

5. T'nmoccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3akon P® «O06 obpazoBanmm» http://standart.edu.ru/catalog.aspx?Catalogld=2666

7. KOHHGHHI/IH JAYXOBHO-HPABCTBECHHOT'O Pa3BUTHUA U BOCIIUTAHUA JTUIYHOCTHU I'paKaIaHHA
Poccum http://standart.edu.ru/catalog.aspx?Catalogld=985



https://www.google.com/url?q=http://standart.edu.ru/&sa=D&ust=1599362776983000&usg=AOvVaw1dBZITzAXYiQyqzYVOT6wR
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2587&sa=D&ust=1599362776984000&usg=AOvVaw2hMFSaDRMAW57XQWlvNl9B
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&ust=1599362776984000&usg=AOvVaw0wyKOAQtDM7D3rtX9qNcrF
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&ust=1599362776984000&usg=AOvVaw0wyKOAQtDM7D3rtX9qNcrF
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2629&sa=D&ust=1599362776985000&usg=AOvVaw22o8K7KiVAjv77144si1G3
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D230&sa=D&ust=1599362776986000&usg=AOvVaw1azCtI3oXooUV_XaCC9pjd
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2666&sa=D&ust=1599362776986000&usg=AOvVaw29URAyxjZzeXbV0neyIduW
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D985&sa=D&ust=1599362776986000&usg=AOvVaw0zd-Yp3DCWcdCKBQCJR-u9

8.Konnenmus pyHIaMEHTATBLHOTO sIIpa COAepKaHus o01Iero oopasopa-
uus http://standart.edu.ru/catalog.aspx?Catalogld=2619

9. Buneoneknuu pa3pabOTYNKOB CTaHIAP-
toB http://standart.edu.ru/catalog.aspx?Catalogld=3729

10. Caiit u3marenbckoro nentpa «Benrtana-I'pady» http://www.vgf.ru/

Poccuiickas snexTpoHHas mkodia. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Aanekc. YueOHUK»

https://education.yandex.ru/home/

«AKmace» .

https://www.yaklass.ru/

doxkchopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«MapkeTruielic 00pa3oBaTeNbHbIX yeayr» «SHaeke», «1Cy», «Yun.py», «Ckaiienr», «Koa-
Bap/c», u3aarenbcTBo «lIpocBemienuey u apyrue.
https://elducation.ru/

«MutepuetrY pok» —. https://interneturok.ru/

OopasoBarenbHas miardopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

