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ITosscHUTE/IEHAA 3arTMCcKa

Pabouast mporpamMMa cocTaB/ieHa Ha OCHOBe:

o depepanbHOro 3akoHa 0T 29 gekabps 2012 roma Ne 273 «O6 obpa3zoBaHUU
B Poccutickoit ®esepariym»;

o ®enepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOIO OOIIero
obpa3oBanusi. YTBepkzeH Ilpukazom MwuHHCTepCTBa TIpOCBelljeHUst Poccuiickoit
®epepanuu ot 31 mas 2021 r. Ne 287.

e IIpumMepHOM OCHOBHOM 00Opa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O OOITlero oOpa3oBaHuUs
(omobpena perienueM deepanbHOTO yueOHO-METOAMUECKOTO 00BeAMHEHUS TI0 00II[eMy
obpa3oBanuto, poTokos 1\22 ot 18.03.2022).

o KoHuenius TpernojiaBaHisi yuyeOHOTO TIpegMeTa MaTeMaTHKa B 00pa3oBaTe/bHBIX
opranusanusix Poccuiickoit ®ezepaiiiv, peasu3yOLMX OCHOBHble 00pa3oBaTe/bHbIE
TporpaMMebl. YTBepsK/eHa pacriopsbkeHueM [IpaBurenbctBa Poccuiickoit denepariyiv ot
24.12.2013 Ne 2506-p;

Anrebpa sIBIsieTCSI OJHUM W3 OMOPHBIX KYPCOB OCHOBHOW IIIKOJIBI: OHa obecrieunBaet
W3ydeHue IPYruxX JUCLUIIINH, KaK eCTeCTBeHHO- HayuHOT0, TaK ¥ TYMaHUTApHOTO 1UK/IOB, eé
0CBOeHMe HeoOXOMMO [ist TIPO/I0/DKEeHUsT 00pa30BaHus U B TIOBCEJHEBHOM »KU3HU. Pa3BuTHe
y 00yyYaroluMxcsi HayYHbIX MPeJCTaBIeHUd O MPOUCXOXKIEHUN U CYIITHOCTU anrebpanuecKux
abcTpakiuyi, criocobe OTpaykeHHsI MaTeMaTUUeCKoW HayKoM sIBJIEHWI U TIPOLIeCCOB B TIPHUPOJIe
1 00IecTBe, Po/IM MaTeMaTUUECKOTO MO/IeTUPOBaHKWs B HAyYHOM IIO3HAHWM W B TPAKTHKE
croco6cTByeT (D OPMHUDOBAaHMIO HAYYHOTO MUPOBO33DeHUsT UM KauecTB  MBIIUIEHMS,
HEOOXOAUMBIX I afanTalldd B COBPEMEHHOM I[M(GpOBOM o0IijecTBe. V3yueHue anreOpsbI
ecTeCTBEeHHbIM 00pa3oM obecrieuriBaeT pa3BUTHe yMeHHsI HaOJtojaTh, CpaBHUBATb, HAXOJUTh
3aKOHOMEpPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMeHTUPOBAaHHO
000CHOBBIBaTh CBOM JIEWCTBUS U BBIBO/bI, (hOPMYIMPOBATh yTBepKAeHUs. OCBoeHHe Kypca
anreOpbl 0OecrieurBaeT pa3BUTHE JIOTUUECKOTO MBIIIIIEHHsT 00yUaroIuxcst: OHU UCTIO/b3YIOT
JelyKTUBHbIE W  WHAYKTHBHbIE  pacCyXzaeHusi, 0000iieHHe W  KOHKPeTH3alHio,
abctparupoBanue u aHasoruto. OOydeHuWe anreOpe TIpeArosiaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITe/TbHOM JIesITe/TbHOCTA 00yUaroIuxcs, M03TOMY CaMOCTOSITeJTbHOE pellieHre 3ajau
€CTeCTBEeHHBIM 00pa30M SIBJISIETCS peanu3aliiei 1esTe/IbHOCTHOTO TIPUHIIUIIA 00yUeHusI.

B CcTpyKType mporpammbl yueOHOro Kypca «Ajrebpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT  COJiepKaTe/IbHO-MeTOAUuecKie  JIMHUU: «Yucma U BBIUKC/IEHUS»;
«Anrebpanueckue BbIpaKEHHUs»;

«YpaBHEHUsS U HepaBeHCTBa»; «PyHKuMU». Kaxkias U3 3TUX COfiep)KaTe/IbHO-MeTOJUUeCKUX
JIMHUN pa3BUBAETCS Ha TMPOTSHKEHUU TPEX JIeT U3y4YeHUs Kypca, ecTeCTBeHHbIM 0Opa3oM
repervieTasich M B3aUMOJIEHCTBYS C JADYTMMH ero JUHUSAMU. B Xozie wu3yueHusi Kypca
o0yvaroImuMcsi  TMPUXOAUTCS ~ JIOTHUeCKW  PacCy’K/aTh,  WCIOIb30BaTb  TEOPETHUKO-
MHO>KEeCTBEHHBIN s13bIK. B CBSI3M C 3TUM Iie/ieco00pa3HO BK/IIOUUTH B MPOrPaMMy HEKOTODbIe
OCHOBBI JIOTHKH, TIPOHU3bIBAIOIIe BCe OCHOBHbIE Pa3/e/ibl MaTeMaTH4eCKOTro 0bpa3oBaHus U
CIOCOOCTBYIOIIME OBJIA/IEHUI0 OOYYAIOIIMMKCS OCHOB YHHBEPCATBHOTO MaTeMaTHUeCcKoro
s3blKa. TakuM 00pa3oM, MOXKHO YTBEp)KIATb, UTO COZEP)KaTeJIbHOW U CTPYKTYPHOU
0C00EHHOCTBIO Kypca

«Anrebpa» SIBISI€TCS ero UHTeTPUPOBAaHHBIN XapaKTep.

CopeprkaHue TUHUN «UKC/Ia U BLIUKMC/IEHUS» CTY>KUT OCHOBOW /IJ1s1 Ia/TbHENIIIero 3yueHust
MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTUIO Y OOYyYaroIUXCs JIOTMUECKOTO  MBIIUIeHUS,
(hopMHpPOBaHUIO YMEHHUS T10/Ib30BaThCs a/ITOPUTMaMH, a TakKxKe TIPUOOpeTeHU0 TIPaKTUUeCKUX
HaBBIKOB, HEOOXOAMMBIX JI/Isi TIOBCeJHEBHOM »KU3HU. Pa3BuUTHe TOHATHS O UMC/ie B OCHOBHOM
[IIKOJIe CBf3aHO C PpAlMOHAJILHBIMM W UppallMOHaNbHBIMU UYUCIaMH, (OpPMHUPOBaHHEM
TIpe/ICTaB/IeHnH O [IeHCTBUTEIbHOM uuc/ie. 3aBepiiieHre 0CBOEHUSI UNC/IOBOM JTMHUM OTHECEHO
K CTapliieMy 3BeHy 0011jero o6pa3oBaHUsl.



CopepkaHve [ByX anreOpanueckux JWHUNA — «Anrebpanueckue BbID@XKEHUS» U
«YpaBHeHUsI W  HepaBeHCTBa»  CrocobCTByeT  (OPMHMPOBAaHUIO Yy  OOyYaroluxcs
MaTeMaTHYecKoro armrapara, HeoOXOJWUMOTO [/ pelleHus] 3a/lad MaTeMaTUKH, CMeXXHbIX
NpeJMeTOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7lau. B ocHOBHOM miKoje yueOHbIN Marepuas
TPYIINUPYETCsS BOKPYT palMOHA/NBHBIX BBIpaKeHHH. AsireOpa [eMOHCTpHDYeT 3HaueHue
MaTeMaTUKH Kak s3blKa [i/Is1 [IOCTPOeHUs] MaTeMaTUyeCKuX MOJesiei, ONMCcaHus MPOLieCCoB U
sIBJIEHUI pearibHOTO MUpa. B 3aaum oOyuenus anreOpe BXOJAT TakxkKe Ja/ibHelIIee pa3BUTHe
aJIFOPUTMUUECKOTO  MBIIIIJIeHHsl, HeoO0X0JUMOro, B UYaCTHOCTH, [Jii OCBOEHMs Kypca
vHpOPMaTUKH, W OB/aJieHHe HaBbIKAMU [JeJYKTUBHBIX paccyxjeHuii. IIpeobpa3oBaHue
CUMBOJIbHBIX (OPM BHOCUT CBOM crieliuUueckuii BK/IajZ, B pa3BUTHe BOOOpaXkKeHWsl,
CrocoOHOCTel K MaTeMaTHueCKOMY TBOPUYECTBY.

CopepxaHve  (yHKLMOHa/NbHO-TpaMUeCKOM  JMHUM  HalleJleHO Ha  [O/y4yeHue
IIKOJIbHMKAMU 3HaHUM 0 QYHKIUSIX KaK BakKHeMllel MaTeMaTUUeCKOM MO/Ie/iu [jisl OTIMCaHUsT
Y WCC/IefloBaHUsT Pa3HOOOpa3HBIX TMPOLECCOB U siBIEHUM B Tipupoje u obiectBe. M3yueHue
3TOr0 Marepuasa CrioCOOCTBYeT pa3BUTHIO Y OOYYalOIUXCs yMEeHHs HCII0/Ib30BaTh
pa3nuuHble BbIpasWTe/bHblE CPE/ICTBA SI3bIKa MaTeMaTHMKW — CJIOBECHbIe, CUMBOJIMYECKHE,
rpaduueckre, BHOCUT BK/IaZ B (OpPMHUpDOBaHME IIpeJCTaBAeHWN O pONIM MaTeMaTHK{ B
Pa3BUTUM LIUBWIM3ALIUU U KYJIbTYDHI.

MECTO YUEFHOI'O KYPCA B YYEBHOM ITJIAHE

CornacHo yue6HOMY TulaHy B 7—9 Kilaccax u3yuaercsi yueOHbIN Kypc «Anrebpa», KOTOPbIN
BK/IIOYAeT CJefylollde OCHOBHble pasfiesibl cojepkaHusi: «YUucia U BBIUMC/IEHUS»,
«Anrebpanueckuie BbIpaXKeHHs», « Y paBHEeHHUs] U HePaBeHCTBa», « DYHKLIUN».

YueOHbBIN MJ1aH Ha U3ydeHue aireOpbl B 7—9 Klaccax OTBOJUT He MeHee 3 yueOHbIX UacoB
B HeJIeJII0 B TeueHHe Ka)kJoro rojia o0yueHus, Bcero 3a Tpu rojia o0yueHusi — He MeHee 306
yueOHBIX YacoB.



[TNIAHMPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O [TPEAMETA
«MATEMATUKA»

OcBoenne yuebHOro tipegmera «MaTemaTuka. Anrebpa» JO/DKHO —oOecrieunBaTh
JIOCTIDKEHHE Ha YPOBHE OCHOBHOTO O0OIero o0pa3oBaHUsI CJ/IEAYIOIIUX JIAUHOCTHBIX,
MeTaripeJMeTHbIX U IpeIMeTHbIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB:

JIMYHOCTHBIE PE3YJIbTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHSI TpOrpaMMbl y4eOHOTO TipeMmera «MaremaTHKa»
XapaKTepU3yHTCS:

ITaTproTHueckoe BOCITUTaHUE:

MposIB/IeHWeM HHTepeca K TMPOLIJIOMy W HACTOSIIEMYy POCCHUMCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLLIEHWeM K JOCTM)KEHUSIM POCCUMCKMX MaTeMaTMKOB M POCCHICKOU
MaTeMaTUueCKOW IIKOJIbl, K WCIOIb30BaHUIO 3TUX [JOCTWKEHUM B JPYIMX HaykKax W
TIPUK/IaJHBIX chepax.

['paxkiaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHKE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTeN TrpakJlaHWHAa W peayiM3al[id ero TIpas,
ripe/iCTaB/ieHMeM O MaTeMaTHyeCKUX OCHOBax (YHKIIMOHUPOBAHUSI PA3/IUUYHBIX CTPYKTYP,
sIBJIEHUHM, TPOLeAYp TPa’KJAHCKOTO o01jecTBa (BBIOODHI, OMPOCHI U TIP.); TOTOBHOCTBIO K
00CYX/IEHUIO 3TUUECKUX TIP00JIeM, CBSI3aHHBIX C MPAKTUUYECKUM TIPUMEHEHUEM [IOCTH)KEHUH
HayKu, 0CO3HaHMEM Ba)>KHOCTU MOPAJ/IbHO-3TUUECKUX TIPUHLIMIIOB B IeATe/TbHOCTH YUEHOTrO.
TpyzoBoe BoCIiMTaHue:

YCTAaHOBKOM Ha aKTWBHOE ydyacTHe B pelleHWH TMpaKTUYeCKUX 3a/lau MaTemMaThUuecKou
HarpaB/IeHHOCTH, OCO3HAHWEM Ba)XHOCTM MaTeMaTHUYeCKOro 00Opa30BaHUs Ha MPOTSHKEHUU
BCell >KW3HU /ISl YCIelTHOW TTpodeCcCUOHaBHOM /IeTeIbHOCTH U pa3BUTHEM HE0OXOAUMBIX
YMEeHHH; 0CO3HAHHBIM BbIOOPOM U TIOCTPOEHHWEM WH/IMBUYaJTbHOW TPaeKTOpyuu 00pa3oBaHUs
Y )KU3HEHHBIX T/IAHOB C yUETOM JIMYHBIX UHTEPEeCOB U 00I1IeCTBEHHBIX MTOTPeOHOCTeH.
ScTeTUuecKoe BOCIUTaHUE:

CTIOCOOHOCTBIO K SMOLMOHAZTbHOMY M 3CTeTHUECKOMY BOCTIPUSITUIO MaTeMaTHUeCKUX
00BEKTOB, 3a/lay, peIlNeHWH, pacCyXX[eHWH, yYMEHWI0O BUJETb MaTeMaTHUeCcKue
3aKOHOMEPHOCTHU B UCKYCCTBeE.

LleHHOCTH HAayYHOT'O TO3HAHUS:

OpHeHTaleld B JiesITe/TbHOCTH Ha COBDEMEHHYI0 CHUCTeMY HayuHbIX TIpeZcTaBlIeHud 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHSI Ye/ioBeKa, TPUPOJbl M OOINeCcTBa, MOHMMAaHUEM
MaTemMaTUueCcKOl HayKu KakK CcQepbl 4ye/ioBeueCKOW [esTelbHOCTH, 3TarloB €€ pasBUTHUSl U
3HAUMMOCTW /11 pa3BUTUs  I[MBWMM3Al[UM; OBJIa/IeHHeM  SI3bIKOM MaTeMaTUKUu U
MaTemMaTUuecKoi Ky/JbTypOd KaK Cpe/JCTBOM [103HaHUS MUpPA; OB/aJieHueM IPOCTeNILNMU
HaBbIKaMU MCCJIeZI0BaTeTLCKOU /1@ TeTbHOCTH.
dusuueckoe BOCOUTaHWEe, (OPMHPOBAHHE Ky/JbTYPbl 3[0POBbSi W  SMOLMOHATBHOIO
Onaronomyuust:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHUuecKre 3HaHUsI B UHTepecax CBOero 3/10pOBbsl, BeJJeHUsI
370poBOr0 0Opa3a >KW3HU (37I0pOBOe MWUTaHWe, COaJaHCUPOBAHHBIA PEXUM 3aHSATHH U
OT/ibIXa, peryJ/sipHas (u3nyeckasi akTUBHOCTb); C(HOPMUPOBAHHOCTHIO HaBbIKa pequieKCUH,
MIpU3HAHUEM CBOETO TpaBa Ha OMIMOKY U TaKOT'O >Ke TIpaBa JIpyroro yejoBeKa.
OKO0JI0rMyecKoe BOCIIMTaHUe:

OpHeHTaleld Ha MPUMeHEeHHWe MaTeMaTUUYeCKUX 3HAHWUM /ISl PelleHus 3ajlay B 00/sacTu
COXPAHHOCTHU OKpY)Kalolllel cpejibl, TJIAaHMPOBAHHWSI TIOCTYNKOB U OLIEHKU WX BO3MOXKHBIX
MOC/eCTBUM  JI/IT  OKPY)KAloIllel  cpefbl;  OCO3HAHMEM  T/I00albHOTO — XapakTepa
9KOJIOTHUECKUX TIPO0/IeM U Ty Tel WX pelleHusl.

JINUHOCTHBIE pe3y/bTaThl, 00ecreurBarole ajanTalfiio 00yJaroIlerocss K U3MEeHSFOIIAMCS
YCJIOBUSIM COLMANbHOW Y PUPOJHOW CpeJibl:

TOTOBHOCTBIO K JIEMCTBUSIM B yCJIOBUSIX HeOTpe/e/IEHHOCTH, MOBBIIIEHUI0 YPOBHS CBOel

KOMITeTEHTHOCTH uepe3 TIPAKTUUeCKyHO [eATelbHOCTb, B TOM UHWC/Ie yMeHWe YUUTbCS Yy



JOPyTuX mofeil, TIpuoOpeTaTh B COBMECTHOW [IeSITeIbHOCTH HOBble 3HAHWs, HaBBIKU M
KOMIIETEHLIUU W3 OMbITa JAPYTHX;

HeoOXOMMOCTBIO B ()OPMHPOBAHWM HOBBIX 3HAHUWM, B TOM uKcie (HOPMYIUpOBaTh WAEH,
TIOHSITHS, TUTIOTe3bl 00 00beKTaxX U sIBJIEHUsIX, B TOM UKC/Ie paHee He U3BeCTHBIX, 0CO3HABAaTh
JeuuThl COOCTBEHHBIX 3HAHMM Y KOMITETEHTHOCTEH, T/IaHWPOBATh CBOE pa3BUTHE;

CrIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYHO CUTYaLHIO
KakK BBI30B, TpeOyIOIMi KOHTPMepP, KOPPEKTUPOBaTh MPUHUMAaeMble pellleHrsl U /1eHCTBUs,
(hopMynHMpoBaTh U OLIeHWBATb PUCKHU U MOC/Ie/CTBUS, (POPMUPOBATh OTbIT.

METAITPEJIMETHBIE PE3YJIBTATHI
MerarnpegmMeTHbIe Pe3yJ/bTaThl OCBOEHMsI POrPaMMbl yueOHOro rnpeameta «MaTemMaTrKa»
XapaKTepu3ylTCsl  OB/IfiecHMeM  YHHMBEpCAlbHbIMH  TO3HABaTebHBIMU  JeHCTBUSMH,
YHUBEpPCA/IbHBIMM KOMMYHUKATUBHBIMUA JIEHCTBUSIMM M YHUBEPCAJTbHBIMU PEry/ISTUBHBIMU
JeCTBUSIMM.
1.YHuBepcasbHbIe MO3HABaTe/bHbIE AEeHCTBUSI 00ecreurBaroT (OpPMUpPOBaHUE 0A30BBIX
KOTHUTHBHBIX TPOLIECCOB 00YYaroxcsi (OCBOEHHEe METO/I0B TMO3HaHMsI OKPY)KAIOIero MHPa;
TIPUMeHeHUe JIOTHUeCKUX, UCC/Ie[JoBaTe/IbCKUX OTlepalivi, yMeHul paboTaTh ¢ MH(MOpPMaILueii).
Ba3oBble ornueckue JelCTBYS:

1. BBIABIATH M XapaKTepHU30BaTh CYILeCTBEHHbIE NIPU3HAKK MaTeMaTHYeCKUX 00bEKTOB,
TIOHSITHM, OTHOLLIEHWH MeXX/ly TOHSATHSIMH; (JOPMY/MPOBAThH OTpeZesieH s TIOHSTH;
yCTaHaB/MBaTh  CYIIIECTBEHHBbIA TpPU3HAaK KaacCU(UKAIMM, OCHOBAHUS ISt
000011IeHUsT 1 CPAaBHEHUSI, KDUTEPHUH TTPOBO/IMMOTO aHa/N3a,;

2. BOCIIPUHMMATh, (OPMYJIMPOBATh U TIPEOOPA30BLIBATL CY>KJEHUS: YTBEPAUTETbHbIE U
OTpHLiaTe/IbHbIe, eIMHIUYHbIE, YaCTHBIE U O0II1e; YC/IOBHEIE;

3. BBIABIATH MaTeMaTU4YeCKWe 3aKOHOMEDHOCTH, B3aMMOCBSI3M U TIPOTHBODEUHUS B
dakTax, AaHHbIX, HAOMIO/IEHUSX W YTBEP)KIAEHUSX; TIpe/jiaratb KPUTEPUH [ifIs
BBISIBJIEHUS 3AKOHOMEPHOCTEeH W TIPOTUBOPEUHI;

4. pnenatb BBIBOABI C MCIIO/IH30BaHUEM 3aKOHOB JIOTUKH, JeJYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/TFOUeHUM, YMO3aK/TFOUeHHI TI0 aHAJIOTHH;

5. pa3buparh [OKa3aTelbCTBA MaTeMaTUUYeCKUX VTBEp)KIAEeHWH (TpsMble W OT
MPOTUBHOTO),  TIPOBOJWTH  CaMOCTOSITEJIbHO  HEC/TIOXKHBbIE  JIOKa3aTe/bCTBa
MaTeMaTH4ecKuX (aKToB, BBICTPAMBATh ApryMeHTALMI0, TMPUBOJUTH TPUMEpPHI U
KOHTpITPUMeEpPbI; 000CHOBBIBaTh COOCTBEHHBIE PACCYK/IEHUST;

6. BbIOMpaTh crioco0 pemeHusi yueOHOW 3a/jaud (CpaBHMBATh HECKONbKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee TOAXOJAIIUA C YYETOM  CaMOCTOSITESTBHO
BbI/IeJIEHHBIX KDUTEPHEB).

Ba3oBble ucceoBaTe/TbCKUe eHCTBUS:

1. wucronmp30BaTh  BOMPOCHI  KAaK — MCC/IEIOBATeNbCKUM  MHCTPYMEHT — TI03HAHWS,
(dbopMysupoBaTh  BOTPOCH,  (UKCHUDYIOI[Me  TMPOTHBOpeYre,  Tpobsiemy,
CaMOCTOSITEJIEHO yCTaHaB/IMBaThb MCKOMOe W JlaHHOe, (hOpMHpOBaTh THUIIOTE3y,
apryMeHTUPOBaTb CBOIO TIO3ULIHI0, MHEHHE;

2. TIPOBOJUTH IO CAMOCTOSITE/ILHO COCTaB/IEHHOMY TIJIaHY HECJIOXKHBIM IKCIIePHUMEHT,
HeDOJIbIIIoe WMCC/Ie[IOBaHHWEe TI0 YCTAaHOBJIEHWIO OCOOEHHOCTEH MaTeMaTHuecKoro
00beKTa, 3aBUCUMOCTeN 0OBEKTOB MeXKy CO00M;

3. camocTosATeNnbHO ¢opMy/MpoBaTh 0000IeHUsT ¥ BBIBOABI IO  pe3y/bTaTaM
npoBejéHHOTO  HAOMIO/|eHWsl,  WCCIefOBaHMS,  OLEHWBaTb  [JOCTOBEPHOCTH
TIO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB M 000011[eHNH;

4. TIpOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TIPOLleCca, a Takke BBIABUTATh
TIPE/ITIOJIOXKEHUSI O €T0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora c uadopmarmeii:
1. BBIABAATH HEJAOCTaTOYHOCTH W M30BITOYHOCTH  WMH(POPMAIMM,  [JAHHBIX,
HeoOXOZMMBIX [/is pellieHusl 3a/1auy;



2. BBIOMpaTh,  aAHaIM3WPOBAaTh,  CUCTEMATHU3UPOBATh W  WHTEPIIPETHPOBAThH
MH(OPMALIMIO Pa3/TMUHBIX BUIOB U (hOPM Tpe/iCTaB/IeHUS;

3. BeIOMpaTh GopMy mpefcTaBiaeHus] MHGOPMALMM U WITIOCTPUPOBATH pelllaeMble
3a/lauu CXeMaMH, idarpaMMaMu, UHOM rpadu Kol ¥ UX KOMOMHAL[USIMU;

4. OLeHMBATh HAIE&KHOCTh MH(HOPMALUM TI0 KPUTEPHUSIM, TIPe/I/IO>KeHHbIM yUUTeIeM
W1 copMyIMPOBAHHBIM CAMOCTOSITEJTBHO.

2.YHuBepca/ibHble KOMMYHUKAaTHBHBbIE [eWCTBUsS 00ecreunBaroT CHOPMHPOBAHHOCTh
COL[MA/IbHBIX HAaBbIKOB 00yUaroIIUXCs.
OO6rieHue:

1. BocmpUHUMATbL U POPMYIUPOBATh CY>K/|€HUSI B COOTBETCTBUM C yCJIOBUSMH U LIeISIMA
001jeHNsI; SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOI0 TOYKY 3pEHHSI B YCTHBIX U
MUCbMEHHBIX  TeKCTaX, /[laBaTb T[IOSICHEHHsI 110 XOJy pelleHus  3ajauu,
KOMMEHTHPOBATh TIO/TyUeHHBIN pe3y/IbTar;

2. B xope oOCyXzJeHus 3a/aBaThb BOIPOCHI TI0 CYIIeCTBY 0OCyXZaeMOill TeMbl,
npo0sieMbl, periaeMoi 3aJjaur, BLICKA3bIBaTh M/IeH, HalleJleHHbIe Ha MOWCK PeIIeHMs;
COTIOCTaB/IATh CBOU CYXKJEHUS C CYXKJeHWsMU JAPYruX Y4YacTHUKOB [JHasiora,
oOHapy)KvBaTb pa3MuMe U CXOACTBO TIO3WIMH; B KOPPeKTHOW (opme
(hopmMyMpoBaTh pa3HOT/IACKS, CBOM BO3pa)KeHUs;

3. TIpeACTaBNAThL pe3y/bTaThl pelieHus 3aflaud, SKCIepUMEeHTa, WCC/Iel0BaHus,
MPOEeKTa; CaMOCTOSITe/IbHO BbIOMpaTh (oOpMar BBICTYIUIEHUSI C Y4Y€TOM 3ajad
Tipe3eHTal ¥ 0COOeHHOCTeH ayIUTOPHUH.

CoTpyH1UYeCTBO:

1. TIOHMMAaTh M WCTO/B30BaTh MPEUMYILeCTBA KOMaH/JIHOW M WHAWBUAYATBHON paboThI
Mpy pellleHWH yueOHBIX MaTeMaTU4YeCKMX 3ajiau; TPUHUMAaTh 1ieJib COBMEeCTHOM
JlesITe/IbHOCTH, TIJIAHMPOBATh OPTaHM3aljUi0 COBMECTHOW paboThl, pacripefiesnsiTb
BU/IbI PaboT, Z0roBapyBaThLCs, 00CYKAATh TIPOLIeCC U pe3yJbTaT paboThl; 00001IaTh
MHEeHUsI HeCKOJTbKUX JTFO/IeH;

2. yuacTBOBaThb B TPYNMOBBIX ¢opmax paboTbl (06CykJeHus, O0OMeH MHeHHUsIMHU,
MO3rOBbI€ HITYPMBI U /IP.); BBITIOJHATH CBOIO YaCTh pabOThI M KOOPIMHUPOBATb CBOM
JIeNCTBUSI C APYTMMM 4jleHaMU KOMaH/Ibl; OLeHMBAaTh KaueCTBO CBOEro BK/aja B
o0mmii  TpPOAYKT 10  KpuTepusiM,  C(OPMYIMPOBAaHHBIM  YYaCTHHUKaMH
B3aUMO/IeNCTBUS.

1. YHuBepcasibHBIE PeTY/ISITUBHBIE /1€MCTBUSI 00ecreurBar0T (OPMHUPOBAHKE CMBICTIOBBIX
YCTAHOBOK U ’KU3HEHHbIX HAaBBIKOB JINYHOCTH.
CamoopraHusanus:

1. camocToATeNnbHO COCTaB/ATH I/1aH, aJrOPUTM pelleHus 3a/auu (WM ero 4acThb),
BbIOMpATh Crocob pelieHuss € yUéTOM HUMEROIIUXCS PeCcypcoB U COOCTBEHHBIX
BO3MOJKHOCTeM, apryMeHTHPOBaTh ¥ KOPPeKTUPOBaTh BapUAHThI PellleHui C YUETOM
HOBOI MH(OpMaLUH.

CaMOKOHTpOJIb:

1. Bmagere cmocobaMu CaMOMPOBEPKH, CAaMOKOHTPOJIS TIpollecca U pe3ysbTaTa
pellieHysi MaTeMaTHUeCKOU 3a/jauy;

2. Tipe/iBUAETH TPYAHOCTH, KOTOPbIe MOTYT BO3HHUKHYTh TPH pPelleHrH 3a/lau, BHOCUTh
KOPPEKTUBBHI B /IeATe/IbHOCTh Ha OCHOBE HOBBLIX 0OCTOSITE/ILCTB, HalIeHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

3. olleHHMBaThb COOTBETCTBHE pe3yJjbTaTa [esiTeJIbHOCTH TIOCTaBJIeHHOW 1ieJil U
yCTIOBUSIM, OOBSICHSITb TPUUYMHBI JOCTVDKEHHUS] WM He [JOCTWKEeHUs 1ieJT, HaXOJUThb
olIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



TIJTAHUPYEMBIE TTPEIMETHBIE PE3YJIFTATEI OCBOEHMSA ITPUMEPHOM
PABOYEN ITPOTPAMMEI KYPCA (T10 TOJAM OBYUYEHNS)

OcBoenne yuebHOro Kypca «AsrebOpa» Ha YpPOBHE OCHOBHOTO 001jero o6pa3oBaHUs
JO/DKHO ~— obecrieunBaTh  JIOCTIDKEHHE — C/IeAYIOIIMX — TIpeJMeTHhIX  00pa3oBaTesbHbIX
pe3y/bTaToB:

7 Knacc

Uucna v BbIYMCTIeHUS
BbInosHATE, coueTasi yCTHble U TIMCbMEHHble TPUEMBI, apupMeTHUeCcKUe [JelCTBUS C

paLMoHaMbHBIMUA YUCIaMHU.

HaxoiuTh 3HaueHUs UMC/IOBBIX BbIpaKeHUM; TIPUMEeHSITb pa3HooOpa3Hbie CriocoObl U PUEMBI
BBIUMC/IEHHS 3HAUEHHH POOHBIX BBIPDAKEHUH, CO/epXKallliX OObIKHOBEHHBbIE U JeCSTUYHbIE
pobu.

[TepexoauTh OT OiHO (DOPMBI 3aITKCH YKCes K Jpyroy (MpeoOpa3oBbIBaTh JeCATUUHYO 1pO0b
B 00BIKHOBEHHYH0, OOBIKHOBEHHYIO B [IeCITUYHYIO, B UaCTHOCTH B O@CKOHEUHYIO IeCSTUUHYHO
Ipo0b).

CpaBHUBaTh M YIOPsJ0UMBaTh pallMOHA/IbHbIE YMCIIA.
OKpyraTh uncsia.

BbINOMHATE NMPUKWUAKY U OLIEHKY pe3yJ/bTaTa BbIYMC/IEHWM, OL|eHKY 3HAueHWM UHCIOBBIX
BbID&KEHUM.

BbINOMHATH 1eHCTBUS CO CTENEeHsIMU C HaTypalbHbIMU OKa3aTe/sSIMH.

[TprMeHsTh MPU3HAKU [IeTUMOCTH, Pa3/io’KeH!e Ha MHOXKUTE/IN HaTypasbHbIX YHCel.

Pemath mnpakTUKO-OpHMEHTUPOBaHHbIe 3a/lauM, CBsI3aHHble C OTHOLLEHWEM BeJMYMH,
NIPOMNOPLIMOHATBHOCTBI0 BE/IMUMH, TPOLeHTaMH; MHTepIpPeTUpPOBaTh pPe3yJ/bTaTbl pelleHust
3a/lau C yUETOM OrpaHUUeHUH, CBs3aHHBIX CO CBOMCTBAMH PacCMaTpPUBaeMbIX 00bEKTOB.

Anrebpanueckue BbIpaKeHHsT
Vicnonb3oBath anrebpanyeckyro TEPMUHOJIOTHMIO W CHMBOJIMKY, TPUMEHSITh €€ B TpoLjecce

0CBOeHHs yueOHOTro Marepuara.

HaxopuTh 3HaueHUst OYKBeHHBIX BbIpDayKeHUI TIPY 3a/IaHHBIX 3HAUEHUSIX TlepeMeHHbIX.

BeimonHATe TIpeoOpa3oBaHUs LI€7I0T0 BBIPKEHWS] B MHOTOYIEH TpPHUBeJEeHHeM I0/j00HbIX
CJlaraeMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE YMHOKeHHe OZJHOU/IeHa Ha MHOT'OUWIeH U MHOrO4/leHa Ha MHOTOUJIeH, TIPUMEHSTh
(dopMy/ibl KBaZipaTa CyMMbI U KBa/ipaTa pa3HOCTH.

Ocy1ecTBATh pa3/ioyKeHre MHOTOUJIEHOB Ha MHOXKUTEJTH C TTOMOILI[bIO BEIHECEHHS 38 CKOOKH
00I1lero MHOXXHWTeJIsl, TPYIMMUPOBKU CjaraeMbiX, TpUMeHeHUsi (OpPMy/ COKpAIlEHHOTrO
YMHO>XeHHUSI.

[TpumeHsTH TTpeobpa30BaHKsi MHOTOU/IEHOB /IJIsl pellieHus] pa3/IMuHbIX 3aJjau U3 MaTeMaTUKH,
CMeJKHbIX MPeJMEeTOB, U3 peasbHON MPaKTHKU.

Vcnonb3oBaTh CBOWCTBA CTereHeW C HaTypa/bHBIMU TIOKa3aTeasiMU [ijisi TpeoOpa3oBaHUs
BbID&KEHUM.

YpaBHeHus1 1 HepaBeHCTBa
Pewiate nMHelNHble ypaBHeHMs C OJHOM TlepeMeHHOW, IMpHMeHss MpaBua Mepexojga OT

VICXOZHOTO ypaBHeHHsI K paBHOCUIbHOMY eMmy. IIpoBepsiTb, SIBASIETCS /M UYMC/IO KOPHEM
ypaBHeHMUS.

[TpuMeHsTh TpaduuecKre MeTO/Ibl TIPY PellleHHnH JIMHENHbIX YpPaBHeHHUH U UX CHUCTEM.

[Topbupats TpyUMepsl TIAp UYHCeN, SIBMSIOLIUXCS PelleHreM JMHeMHOTO yYpPaBHEHHs C JIBYMS
repeMeHHbIMU.

CTpouTh B KOOP/IMHATHOM TJIOCKOCTH TPa(MK JTMHEHHOr0 ypaBHEHUS C JABYMS IlepeMeHHbIMU;
T0Jb3YsICh TPaMKOM, TIPUBO/IUTH MPUMEDHI pellleHus] YPaBHeHUs!.

Pemath cucTembl [ByX J/MHEHHbIX ypaBHEHUWA C /[ByMsl [epeMeHHbIMH, B TOM UHC/Ie
rparyecku.

CocTaBiSTh U pellaTh JUHEHHOe ypaBHEHWe WM CUCTeMY JIMHEHHbIX YPaBHEHUI IO YC/I0BUIO
3a/jauu, UHTEpPIIPeTUPOBATh B COOTBETCTBUY C KOHTEKCTOM 3a/jauy M0JIyUYeHHbI pe3y/bTaT.



KoopauHate! v rpaguku. @yHKLIHN

M300pakaTb Ha KOOPJMHATHOW TIPSIMOM TOUKM, COOTBETCTBYIOIIME 3a/[aHHbIM KOOp/WHATaM,
JIy4u, OTPe3KH, UHTepPBasIbl; 3aMMUChIBATh YHMC/IOBbIE TIPOMEXKYTKU Ha anreOpanueckoM si3bIKe.

OTmeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKM 0 3aJjaHHbIM KOOpJMHATaM; CTPOUTh rpa(UKu
MHelHbIX QyHKUMA. CtpouTts rpaduk ¢pyHkumu y =[x L.

OnuceiBaTh C MOMOLIBIO (DYHKI[MM KM3BECTHbIE 3aBUCHMOCTH MeX/y BeJMUYMHaMHU: CKOPOCTb,
BpeMsi, PacCTOsIHUe; IieHa, KOJMUYEeCTBO, CTOMMOCTb; TPOM3BOJUTENbHOCTh, BpeMs, O0BEM
paboThI.

HaxozauTh 3HaueHue (yHKLMY 110 3HAaUEHUIO eé apryMeHTa.

[Monumatb rpaduyeckuii croco® Tipe/icTaBleHMs] W aHaau3a WH(OpMAalLUM; W3BIeKaTb U
VHTeprpeTUpoBaTh MH(POPMALMIO U3 rPa(hvKOB peanbHbIX MPOLIECCOB 1 3aBUCUMOCTEN.

8 kiacc
Uucia v BBIYMCTIeHUS

Vcnonp30BaTh HayvajbHble TMpPE/CTaB/AeHUSI O MHOXECTBe [eWCTBUTE/bHBIX uucen [Jis
CpaBHEHUs], OKPYTJIeHHS] ¥ BBIUMCIEHUM; M300pakaTh [elCTBUTEe/bHBIE UKMC/Ia TOYKaMH Ha
KOOP/JMHATHOM NPSIMOM.

[TpyuMeHsTh MOHATHE apU(pMeTHUYeCKOro KBaJpaTHOrO KOPHS; HaXOJUThb KBajipaTHble KOPHH,
WCTOMb3ysl TIpU HeoOXOJUMOCTH KaJIbKY/ATOp; BBIMOJIHATL MpeoOpa3oBaHUsl BbIpaXkKeHHUH,
CoZieprKallix KBaJpaTHble KOPHH, UCII0/Ib3Ysl CBOMCTBA KOPHEH.

Vicnonb3oBaTh 3anMcy OOMBLIMX U MasbIX YMCes C TIOMOLLbIO IeCSTUUHBIX Ipo0eil U cTerneHei
yucia 10.

Anrebpanueckue BbIpaXKeHHsI

[lpuMeHSITb TIOHATHE CTeTleHW C IiefbIM TIOKa3aTeseM, BBINOJHATE IPeoOpa30BaHUS
BbIP&)KEHUM, CO/lepKalliuX CTeNeHU C Lie/IbIM TT0Ka3aTeseM.

BBINONHATE TOXK/IeCTBEHHbIE MTPeo0pa30BaHus PalMOHA/IBHBIX BBIPAKEHUM Ha OCHOBE TPaBUII
JleVCTBUI HaJy MHOTOU/IeHaMU U anrebpanuecKumMu Apobsmu.

PacksazipIBaTh KBa/|paTHbIN TPEXU/IEH Ha MHOKUTEIH.

[TpumeHsTH TIpeobpa3oBaHusi BbIDAKEHUM [l PellleHrs] Pa3/IMUHBbIX 3a/lay U3 MaTeMaTHKH,

CMEXXHBIX ITPeIMeTOB, U3 peasbHOM MPaKTHUKHU.
YpaBHeHus1 1 HepaBeHCTBa

Pemats /vHeliHble, KBa/ipaTHbIe YPaBHEHHUS U paljMOHa/IbHble YPaBHEHMUs], CBOJALINECS K HUM,
CUCTeMBI /IBYX YPaBHEHUH C [iBYMs [IepeMeHHbIMHU.

[IpoBoauTh TIpOCTeHIIME UCC/IeJOBaHUsI YPaBHEHUU W CUCTeM ypaBHEHWM, B TOM uuC/e C
NpUMeHeHreM rpaduueckyux IpeJCcTaBleHWl (yCTaHaB/IMBaThb, MMeET JIM YpaBHEHHE WU
CUCTeMa ypaBHEHUH DelleHus], eC/IU UMeeT, TO CKOJIBKO, U T1p.).

[TepexoAuTh OT C/IOBeCHOW (POPMY/IHMPOBKU 3a/lauM K eé anrebpanueckoil MOZeIN C TTIOMOL[bIO
COCTaB/IeHUs] yPaBHEHUS WM CUCTeMbl YpaBHEHWM, WUHTepPIpPeTMPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM [OTyYeHHbI pe3ybTar.

[TprMeHATH CBOMCTBA 4YMC/IOBBIX HEpPaBEHCTB [ CPaBHEHMs, OLEHKH; pellaTb JIMHelHble
HepaBeHCTBAa C OJHOW TEepPeMeHHOM W MX CUCTeMbl; /aBaTb IpauuyecKyro WIIHOCTPaLUio
MHOJKeCTBa pellleHU! HepaBeHCTBa, CUCTeMbl HePaBeHCTB.

DyHKLUU

[ToHuMaTh ¥ MCHOMb30BaTh (YHKLMOHAIbHbIE MOHATUS W S3bIK (TEPMHHBI, CUMBOJIMUECKUE
o0o03HaueHus1); ompefiensTh 3HaueHWe (GYHKLMW [0 3HAUeHUIO0 apryMeHTa; OIpe/essiTh
CBOWCTBA (PYHKLMHU T10 eé rpaduKy.

CtpouTb rpadMKU 3/1eMeHTapHbIX QYHKLMHA BUay =.,y=x,y = x, Yy = x, y = I x 1
OTHMChIBaTh CBOMCTBA UMC/IOBOM (PYHKL[MM I10 eé rpaduKy.
9 kiacc

Yuc/a ¥ BbIUMC/IEHUS
CpaBHUMBaTh M yNoOpsA0UMBaTh palMOHa/IbHbIe U UppaLMOHa/IbHbIE UKCIa.
BuImosHATE apu@MeThueckre [eHCTBUsSI C paljMOHalbHBIMU UKMC/IaMH, COueTasi yCTHble U
MMCbMEeHHbIE MMPHUEMBI, BBIMIOJIHATh BBIYMC/IEHHS C UPPALMOHA/IbHBIMU UMCIaMH.



HaxoiuTh 3HaueHUsi CTeleHeill C LieIbIMU TOKa3aTeasiMd M KOpHeW; BbIUMC/IATh 3HaueHUs
YKC/IOBBIX BhIPAyKEHUH.

OKpyr/IsiTh JlefiCTBUTE/bHbIE UMC/Ia, BBINOIHATh NPUKUAKY pe3y/bTaTa BbIUMC/IEHUH, OLIeHKY
YKC/IOBBIX BhIPA’KEHUH.

YpaBHeHus1 U HepaBeHCTBa

PeliaTh /MHelHbIe W KBaJpaTHble ypaBHEeHUsl, ypaBHEHUs], CBOASIIMECS K HUM, MPOCTeHiIne
IPpOOHO-palMOHa/IbHbIE YPaBHEHUS!.

Pemiate cucTeMbl ABYX JIMHEMHBIX ypaBHEHUW C JBYMsl TlepeMeHHbIMU U CHUCTEeMbI JIBYX
yPaBHEHUI, B KOTOPBIX OZJHO YpaBHEHHE He SIB/ISeTCS IMHEeUHBIM.

Peliath TeKCTOBBIe 3a7iau aarebpanyeckuM Croco60OM C MOMOILbI COCTaB/IeHHs] YPaBHEHMUsI
WIW CUCTEeMBbI IBYX ypaBHEHUH C [IByMsl [TlepeMeHHbIMM.

[TpoBouTh TIpOCTeMIlIMe WCC/elOBaHUS YPaBHEHW W CUCTeM ypaBHEHW, B TOM YKC/e C
nprMeHeHHeM rpaduuecKux Mpe/CcTaBleHui (yCTaHaBIMBaTb, UMeeT /M ypaBHeHHe WU
cucTeMa ypaBHeHUH pellieHUs], eC/Ti UMeeT, TO CKOJIbKO, U TIp.).

Pemats MHeliHbIe HEPABEHCTBA, KBa/IpaTHbIE HEPAaBEHCTBA; U300paXkaTh pellleHre HepaBeHCTB
Ha YMCJIOBOM MPSIMOM, 3alMChIBaTh pellieHre C MOMOIIbI0 CHMBOJIOB.

Pemiate cucTembl JIMHEMHBIX HepaBeHCTB, CUCTeMbl HEpaBeHCTB, BK/IHOYAIOL[Ue KBaJpaTHOe
HepaBeHCTBO; U300pakaThb pellieHre CUCTeMbl HepaBeHCTB Ha UMCIOBOM TIPSIMOM, 3arTMChIBaTh
pelleHre C TOMOILIbI0 CUMBOJIOB.

VW crnonb3oBaTh HepaBeHCTBA MPH pellieHUH pa3InyHbIX 3a/iau.
DOyHKIMU

PacriosHaBaTh (yHKIMM M3yueHHbIX BHOB. [ToKa3biBaTh CxXeMaTHUeCKH PpacriosioKeHHe Ha
KOOP/IMHAaTHOM MJIOCKOCTU rpadukoB GpyHKIMM BUja: y = kx,y =kx+ b,y =+, y =ax + bx +
c,y=x,y=x,y=1x1B3aBucuMocTy OoT 3HaueHU KO3PPULIMEHTOB; ONMUCLIBAaTb CBONCTBA
GbyHKLUMII.

Crpoutb 1 U300paXkaTb cxeMaTUUeCKu rpadyKy KBaJpaTUUHBIX
(yHKLMH, ONTMCbIBaTh CBOMCTBA KBaZpaTUUHbIX (PYHKLMI 110 UX rpaduKam.

Pacro3HaBaTh KBa/IpaTU4YHYHO (YHKLHIO 110 (opmysie, TIPUBOJUTH MPUMephbl KBaJpaTHUHBIX

(GyHKLUMI U3 peaibHOW )XKU3HU, GU3UKH, TeOMEeTpPHUH.
ApudmeTrueckasi U reoMeTpruUecKasi Iporpeccruu

Pacrio3HaBaTh apu()MeTHUecKy0 MW TeOMeTPUUYecKyro TMPOTPecCM TpY PasHBIX Crocobax
3a/laHusl.

BBINO/MHATE BBIUMC/IEHWS C WCIOJb30BaHWEM (OpMyJ n-ro ujeHa apudMeTHUecKod U
reoMeTpUUeCcKol MpOrpeccrii, CyMMBbI TEePBBIX N UJIeHOB.

M300pakaTh uieHbI MOC/Ie0BaTeIbHOCTH TOYKaMW Ha KOOPAMHATHOM TJIOCKOCTH.

PeriaTh 3a/1au, CBsi3aHHble C UMC/IOBBIMHU T0C/Ie[0BaTe/IbHOCTSIMM, B TOM UHC/ie 3a/laud U3
peasibHOM JKU3HM (C UCII0/Ib30BaHUEM KasbKyJ/STOPa, LIU(PPOBLIX TEXHOIOTUM).

COJEPXAHME YYEBHOI'O KYPCA (TI0 TOJAM OBYUYEHI )
7. KJacc
Uucia v BbIYMCTIEeHUS
PaioHanbHbIe uncia
Ipobu 0OBIKHOBEHHBIE U /1eCITUUHBIE, TTePexo/] OT OFAHOU (hOPMBI 3arucy Apobel K IpyTou.

[ToHsITHE palMOHAILHOTO YKC/Ia, 3aMUCh, CPaBHEHUE, YTIOPSI0UMBAHUE PALIMOHAIBHBIX YHCEJT.

Apudmetnueckre eNCTBUSI C paljMOHAlbHBIMU YHMCIaMH. PellleHue 3afjau W3 peasbHOMN

MIPaKTHKK Ha YaCTH, Ha JpOOH.

CrereHb C HaTypa/JbHBIM TIOKa3aTesieM: orpeZiesieHre, peobpa3oBaHre BhIPAKEHHH Ha OCHOBE
orpeZie/ieHus], 3aMch O0JBIIMX uuces. [IpOIeHThI, 3alUCh MPOLIEHTOB B BU/E poOu U Apobu B
BH/le TIPOLIeHTOB. TP OCHOBHBIE 33/1au Ha TIPOLIEHTHI, PellleHre 3a/1ad U3 peasbHOM MPAKTHUKH.

[TpuMeHeHYe TIPU3HAKOB [Ie/TMMOCTH, Pa3/ioyKeHHe Ha MHOYKUTEe/TM HaTyPaJbHbIX UHCETT.
PeanbHbIe 3aBUCHMOCTH, B TOM YKCJIe TIpsiMasi M 0OpaTHast IpOTOpPIIMOHATbHOCTH.



Anrebpanueckue BbIpaKeHHsT

[TepeMeHHbIe, UMCIOBOE 3HaueHWe BbIpaXKEHUS C TepeMeHHOW. JlomycTHMMble 3HauyeHUs
nepeMeHHbIX. [lpescTaBieHue 3aBUCHMOCTM MeXJAy BeJMUMHAaMU B BHJe (OPMYJIBL.
Beruncsienust mo ¢opmysnam. I[Ipeobpa3oBaHue OyKBeHHBIX BbIpaXKeHUH, TOXKECTBEHHO
paBHbIE BBID&KEHUs], TTpaBUIa Tpeobpa3oBaHuss CyMM M MPOM3Be/IeHNH, TPaBUIa PACKPBITHS
CKOOOK U TIpuBe/ieHusI TI0[JOOHBIX ClaraeMbIX.

CBoiiCcTBa CTeleHu C HaTypa/ibHbIM I0Ka3aTesieM.

OpHouneHsl U MHOrouieHel. CterneHb MHorouseHa. Cro)keHWe, BblUMTaHUE, YMHOXXEHHe
MHOr0ou/IeHOB. @OpMy/ibl COKPAILEHHOT0 YMHOKEHUsI: KBa/ipaT CyMMbI U KBa/paT Pa3sHOCTH.
dopmyJia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOU/IEHOB HA MHOXKUTEH.

YpaBHeHus

YpaBHeHUe, KOpDeHb YpaBHeHUsl, TIpaBW/a MpeoOpa3oBaHUs ypaBHeHHs, PaBHOCH/IbLHOCTh
yPaBHEHHUH.

JIuHeliHOe ypaBHeHHWe C OJHOM TepeMeHHOM, UMCI0 KOpPHEeH JIMHEMHOrO YypaBHEeHus,
pellleHMe JIMHEUHbIX ypaBHeHuM. CocCTaB/leHVe ypaBHEHMW IO YC/IOBMIO 3ajaud. PereHuve
TeKCTOBBIX 3a/lau C [IOMOILbIO YPaBHEHUH.

JIvuHeliHOe ypaBHeHHe C [ByMs NepeMeHHbIMU U ero rpapuk. Cucrema /ByX JMHEHHBIX
ypaBHeHUH C [IByMs TiepeMeHHbIMU. PellleHHe CHUCTeM ypaBHeHHI CIocoO0M TOZCTaHOBKH.
[TpyMmepsl pellleHWsT TEKCTOBBIX 3a/lad C TIOMOLbHO CHUCTeM ypaBHeHMW. KoopguHatel u
rpadvku. PyHKIUU

Kooppaunarta Touku Ha npsmou. UuciioBele mpomexyTku. PaccrossHMe Mexzy ABYMs
TOUYKaMHU KOOD/IMHATHOM TIPSIMOIA.

[IpsimoyronbHasi cucrema KoopzuHat, ock Ox m Oy. Abciucca ¥ opiiHaTa TOUKM Ha
KOOpJMHATHOM MIOCKOCTH. [Ipymepsl rpaukoB, 3aaHHbIX (opMmysamMu. UTeHue rpaukoB
peanbHbIX 3aBUcuUMOcTel. [loHsaTme @yHKUuM. [paduk ¢yHkumu. CBolcTBa (QYHKLMIAL.
JIuneiinas ¢yHkuus, eé rpaduk. I'paduk dynkium y=IxI. I'padmueckoe pelieHre JTUHEUHbIX
yPaBHEHUI U CUCTeM JIMHEWHBIX ypPaBHEHUM.

8. kiacc

Uucia v BbIYMCTIeHUS

KBazpaTHbiii KopeHb W3 uucna. [loHsATHe 00 wuppalMoHasbHOM uucre. [lecsiTUuHbIe
npuO/IVKeHNsT UppaLMoHaNbHbIX urcen. CBOMCTBA apuMeTHUeCKNX KBaJpaTHBIX KOPHeW U
WX TpUMeHeHWe K TIpeoOpa30BaHUIO UWCJIOBBIX  BbIpD@KEHWH U BBIUHMC/IEHUSIM.
HelicTBUTeIBHBIE YUCIIA.

CreneHb C Lie/ibIM NTOKa3aTesieM U eé cBoiictBa. CTaHZapTHas 3alMCh YMCa.

Anrebpanueckue BbIpaKeHHsT

KBazipaTHbIi1 TpéXusieH; pasio)keHre KBaJpaTHOr0 TPEXuieHa Ha MHOKUTEIH.

Asnrebpanueckass apo6b. OCHOBHOe CBOWCTBO anrebpanyeckoil apobu. CrokeHwe,
BbIUMTAaHKe, YMHOXeHUe, JiefieHre aarebpanueckux fpobeil. PaijioHaibHble BHIpaXKeHHUsT U UX
nipeoOpa3oBaHue.

YpaBHeHus1 1 HepaBeHCTBa

KBazpaTHoe ypaBHeHMe, (opMmy/ia KOpHeill KBaJpaTHOrO ypaBHeHHusl. Teopema Buerta.
PellieHne ypaBHeHW, CBOJSIIMXCS K JIMHEHMHBIM M KBaJpaTHbIM. [Ipocreiiiiiie gpo6HO-
paLMoHa/bHbIe YpaBHEHUS.

I'paduueckasi WHTepripeTalvsi ypaBHeHUN C ABYMsl TepeMeHHbIMH W CUCTeM JIMHeMHBIX
ypaBHeHUH C /IByMs TlepeMeHHbIMU. [IpriMepbl pellleHUsi CUCTeM He/MHEeMHbIX YypaBHEeHUH C
JIByMsI TilepeMeHHbIMHU.

PelieHre TeKCTOBBIX 3a7iau anrebpanveckuM Criocobom.

UucnoBble HepaBeHCTBA U UX CBOWMCTBa. HepaBeHCTBO C O[HOW IepeMeHHOM.
PaBHOCM/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OJHOM nepeMeHHOW. CHCTeMbl
JTMHEWHBbIX HePaBeHCTB C O/IHOM epeMeHHOM.

DOyHKIMU



[Monsitve ¢ynkrmu. O6/1acTh OmpesieNieHUss U MHOXKECTBO 3HaueHWH ¢GyHKUuH. CriocoObl
3a/aHuUs QPYHKLMM.

I'paduk ¢yHkumy. YreHwe cBOHCTB ¢yHKUMK 10 e€ rpaduky. [Ipumeps! rpacdukoB
(GYyHKLMM, OTpaXKaroLUX peasibHble MPOLeCChl.

@DyHKUWH, OMMCHIBAIOIIME TIPSIMYI0 ¥ 00paTHYIO TPOIOPIMOHANbHBIE  3aBUCHMOCTH,
vx rpapukd. DyHkumu y=x;, y = x,y =%,y = I x I. ['paduueckoe peiieHue
yPaBHEHHM W CHUCTeM ypaBHEHHHU.
9 kiacc

Uucia v BbIYMCTIeHUS
[eiicTBUTe/IbHBIE UMCIIa

PainioHasnbHBIe UKMC/la, WPpALMOHANbHBIE UMC/a, KOHEUHble U OeCKOHeUHble [eCSATHUHbIE
Ipobu. MHOXXeCTBO [IeMCTBUTE/IbHBIX UHWCeJT; [eMCTBUTe/NbHble Yucia Kak OecKOHeuHble
JecsaTUuHble  Apobdu. B3auMHO  O/fHO3HAUHOE COOTBETCTBME MEXJY MHOKeCTBOM
JIeliICTBUTE/IbHBIX UMCe/T U KOOPAWHATHOM MPSIMOM.

CpaBHeHUe [eliCTBUTe/bHBIX UHWCes, apudMeTHueckue [JelCTBUSI C [eMCTBUTE/TbHbIMU
YHUC/IaMHU.

M3mepeHusi, pUO/IVKeHNs1, OLJeHKH

Pa3Mepbl 06eKTOB OKPY>KaroLero MUpa, AJUTeTbHOCTD MPOLIECCOB B OKPY)KAOLL[eM MHUPe.

[TpubmoKEéHHOE 3HaYeHWe BeJIWYMHBI, TOYHOCTh TpuUOMmwKeHus. OKpyTJ/ieHWe uHCerl.
[TpukuzKa 1 oLjeHKa pe3y/IbTaTOB BbIUKCIEHUN.

YpaBHeHus1 U HepaBeHCTBa
YpaBHeHUs1 C O/HOM TlepeMeHHOM

JIuneliHoe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASALLMXCS K JIMHENHBIM.

KBazpatHoe ypaBHeHue. PellleHne ypaBHeHHH, CBOASILMXCS K KBaJpaTHbIM. brkBazpaTHoe
ypaBHeHue. [Ipumeps! pellleHUs] ypaBHeHU!M TpeTbel M YeTBEPTOU CTelleHel pas/ioyKeHHeM Ha
MHO>XUTEH.

Pemenrie [[poOHO-paljMOHANbHBIX — ypaBHeHW. PellleHrWe TeKCTOBBIX —3aau

aireOpanyecKM MeTOZOM.
Cucremsl ypaBHeHUHN

YpaBHeHue C JBymsl NepeMeHHbIMU U ero rpauk. PemeHue cucreM ABYX JMHEWHBIX
yPaBHEHUM C /IBYMsl IlepeMeHHBbIMM. PellleHue cuUCTeM [ByX ypaBHEHHWM, OJHO W3 KOTOPBIX
JIMHelHoe, a pyroe — BTOpPOU cTerneHU. ['padrueckass UHTepnpeTalusi CUCTeMbl ypaBHEHUH
C IByM$I IlepEMEHHBIMH.

PerrieHre TeKCTOBBIX 3aZiau ajrebpanyeckrM CIIocoO0M.

HepaBeHcTtBa

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

PemeHnne sMHEMHBIX HepaBeHCTB C OJHOM IlepeMeHHOW. PellleHne CUCTeM JIMHEMHBIX
HepaBeHCTB C OJHOW nepemeHHoM. KBajpaTHble HepaBeHCTBa. ['padrueckasi MHTepripeTaLys
HEepaBeHCTB U CUCTEM HepaBeHCTB C IBYMS IlepeMeHHBIMHU.

DyHKLUU

KBazparnunast ¢ysakuusi, eé rpadpuk u cBoiictBa. [lapabosa, KOOpWHATBl BepIIMHBI
rapabosibl, 0Ccb ciMMeTpuH rapabonbl. I'padviku  QyHKImiL: y = kx,

y = kx+ b,
y= X,y =I1x1Iuux colictsa.
UucsoBble noc/ief,0BaTeIbHOCTH
Onpepenenye U CriocobObl 3a/jaHUST YMCIOBBIX TIOC/Ie/J0BaTeIbHOCTeH

[ToHATHe UMC/IOBOM IOC/IeA0BaTebHOCTH. 3aZlaHue I0C/Ie[j0BaTe/IbHOCTU DPeKYPPEeHTHOU
dhopmyJioit u popMyol n-ro usieHa.
ApudmeTtrueckasi U reoMeTpruUecKast Iporpeccuu

ApudmeTtrueckast U reoMeTpuueckasi nporpeccud. ®opMysibl nN-ro ujieHa apupmMeTUuecKom
Yl TeOMeTpHUYeCKOU MPOrpecCrii, CyMMBI ITEPBBIX 1N YIE€HOB.



N300pakeHre ujieHOB apuhMeTUUecKOld W TeOMEeTPUUeCKOW TMpOrpecCHii TOYKaMU Ha
KOOP/JMHATHOM MJIOCKOCTHU. JINHEeHWHBIN U 5KCITOHeHLIMaIbHbIA pOCT. C10KHbIe TPOLIEHTHI.



TEMATUUYECKOE ITVNTAHMPOBAHUWE YUEBHOI'O KYPCA (ITO 'OJAM OBYUEHUA)

7. kiacc (He meHee 102 u)

Ha3Banue OcHOBHOe cofiep>kaHue OcHOBHBIE BU/IbI [IeITe/TbHOCTA 00yYaroluXxcst Wcrionb3yemeie
pasziena (Tembl) 371eKTPOHHbIE
(urcno yacoB) obpa3oBaTe/ibHbIe
pecypchl
Uucna v [loHsiTMe palMOHA/IBHOIO YMCJIA. CucrematusupoBaTb W oboramjatb 3HaHus 00 | POII, Yuun.py,
BBIUMC/IEHUS. ApudmeTuueckre  eWCTBUS  C 0OBIKHOBEHHBIX U [IeCITUYHBIX JAPOOSIX. PewryBIIP, PewiyOI'3,
PanonanbHbIe paLOHa/IbHBIMU YUC/IAMU. CpaBHUBaTh u yIOpsJ0UMBaTh npobu, | MHdoypok,
yucia CpaBHeHue, yIopsijourBaHue npeoOpa3soBbiBasg Tipu HeobxopumocTu gecsitnynble | InternetUrok
(25u) paLMOHa/IbHBIX YKCeJl. Jpobu B OObIKHOBeHHbIe, 00bIKHOBeHHble B | KommbtoTep,
Crenenb C HaTypaJIbHbIM JecATHUHble, B  YAaCTHOCTU B  0ECKOHEUHYI0 | IPOEKTOp
T0KasaTesieM. JIeCITUYHYIO IPOOb.
PeileHve OCHOBHBIX 3a3Zla4 Ha [lpumeHsiTb  pa3HOOOpasHble CIIOCOOBI W TIPUEMBI
Ipobu, TIpOLIeHThI W3 peabHOMN BLIUMCJIEHUS] ~ 3HaueHW  ApOOHBIX  BbIpaXKeHHUH,
TIPaKTHKU. cofiepKalux OOBIKHOBEHHbIE W [IeCATHUHBIE APOOU:

ITpy3HaKy [1eIMMOCTH, Pa3/oKeHUs
Ha  MHOXUTENIW  HaTypasbHbIX
yuces.

Peanbnble 3aBucumoctu. Ilps- mas
1 obpaTtHasi PONOPLMOHAIbHOCTH

3aMeHsITb TIPM HeoOXOAWMOCTU [IeCSITUYHYIO /Ipo0Ob
OOBIKHOBEHHOM ¥  OOBIKHOBEHHYIO [IeCSTHUHOM,
NIPUBOJUTH BbIpakeHue K ¢opme, Haubosiee y/100HOM
IJi  BBIUMC/IEHWH, TipeoOpa3oBbIBaTh  APOOHbIE
BBID&KEHHSI Ha YMHOXKEHHe U JleJieHue [1eCSITUUHbBIX
npo0eti K IeHCTBUSIM C T1e/TbIMU UYHC/IaMU.

[lpyBoguTh uMCIOBble U OyKBEHHble IPUMEpHI
CTeTleHW C HaTypa/ibHBIM TIOKa3aTeneM, OOBsSCHSS
3HaueHWsl OCHOBAHUSI CTeTIeHU U T0KasaTessi CTeleHH,
HaxOJUTh 3HAaUeHUs CTereHell Buja a- (a — sroboe
paloHaIbHOe YKMC/I0, N — HaTypasbHOEe UKCIIO).
[loHMMaTh CMBIC/T 3aruch  OOJIBIIMX — UYHCeNn C
TIOMOLIIBIO JIeCATUUHBIX Apobeil u cTeneHel ynca 10,
TIPUMEHSITh WX B PeaslbHbIX CUTYalHsIX.




IIpumMeHsTh IPU3HAKKU [EIMMOCTH, Pa3/ioXKeHus Ha MHOXuTenu | POI, Yuu.py,
HaTypa/bHbIX YHCeJI. PewnyBIIP,
Pemate 3ajauv Ha 4acTH, TIPOLIEHTBI, MPOMOPLMHA, Ha PewryOI'D,
HaxOXKJieHue Apobu (TpolieHTa) OT BeJIMUMHBI U BeJTMUWHBI 110 | TH(OYPOK,
eé npobu (mpouieHTy), Apobu (TporieHTa), KOTophid coctaBisier | InternetUrok
OJJHa BeJIMUMHA OT Apyrou. [IpuBoauTh, pa3duparts, oljeHHBaTh | KoMrisioTep,
pas3/IMuHbIe pellleHus], 3aMUCH pellleHnid TeKCTOBBIX 3aZau. TIPOEKTOP
Pacrio3HaBaTh U 00BSICHSITh, ONMPAsiCh Ha OTpe/ie/IeHHs], TPSIMO
TMIPOIOPLMOHAJ/IbHbIE v obpartHO TMPONOPLMOHA/IbHbIE
3aBUCUMOCTH MeXKJy BeIMYMHaMU; NPUBOAUTH TIPUMeEpbl 3THUX
3aBUCUMOCTeM W3 peasbHOrO MHpa, W3 [PYTUx yueOHBIX
rpeIMeTOoB.
Pemate TMpakTUKO-OPDHEHTHUPOBAHHbIE 3aJjaud  Ha /Ipoow,
MPOLIeHThI, TIPIMYH0 ¥ 00paTHYI MPOMOPLMOHATBHOCTH,
TIPOTIOPLIMU
Anrebpanueckue bykBeHHbIe BbIp@)KEeHUS. OBnazieTb anreOpanyeckoil TepMUHONOTHMEM W cuMBoMKoM, | POILI, Yuu.py,
BbIPaKeHUs ITepemenHsie. [orycTuMble TIPUMEHSTH eé B TIPoIjecce OCBOeHUsI yueOHOro MaTepHara. PemyBIIP,
(27 ) 3HaueHUs riepeMeHHbIX. HaxoauTth 3HaueHWs: OYKBEHHBIX BBID&KEHUW TIpU 3a/jaHHbIX | PemyOI'd,
DOopMyIIbIL. 3HaueHUsiX OYKB; BHITIONHATL BBIUMC/IEHUS TI0 (hOpMyJiaMm. NHuboypok,
[Tpeobpa3oBaHue OYKBEHHBIX BbImosiHATE peoOpa3oBaHus 11e/10T0 BbIpa)keHus: B MHorowieH | InternetUrok
BbIP@KEHUH, pacKpeITHe TIpYBe/ieHreM MO00HBIX C/laraeMbIX, PACKPBITHEM CKOOOK. KowmrbroTep,
CKOOOK W TIpuBefieHHe MIPOEKTOP

MOI00HBIX C/IaraeMbIX.
CaoticTBa CTerneHu C
HaTypasbHbIM ITOKA3aTeJIeM.

MHorounensl. Cro)xeHue, BbIUWTAHUE, BBINoHATE YMHOKEHHe O/IHOU/IeHa Ha MHOTOUJIeH
YMHO)KEHHEe MHOrO4/eHOB. DPopMyJibl ¥ MHOrOWIeHa Ha MHOrOU/IeH, TPUMEHSTh
COKpaILEHHOT O YMHO>KEHHUS. (opMmy/ibl KBaZipaTa CyMMBbI U KBajJjpaTa pa3HOCTH.
PasznoxeHue MHOTIOUWIEHOB Ha OcyiecTBnATh  pasioXKeHWe MHOIOWIEHOB Ha




MHO>XUTeJ/IN

MHOXKUTE/TM TTyTéM BBbIHECEHMsI 3a CKOOKH 00I1ero
MHOKUTEJIl, TPUMEeHeHus1 (OpPMyJ/ibl  PasHOCTH
KBa/IpaToB, (hOPMYJT COKPAILIEHHOTO YMHOXEHHUS.
[IpuMeHsITh Tpeobpa3oBaHHe MHOTOWIEHOB [Iist
pellleHUs] Pa3IMYHBIX 3a7jau U3 MaTEeMATHKH,
CME>KHBIX TIPeJIMETOB, U3 pealbHOM MPaKTUKH.
3HAKOMUTBLCS C MCTOpHEl pa3BUTHsI MATEMATHKH

YpaBHeHUs YpaBHeHUe, MpaBuia IpeoOpa3oBaHUS Pemate  suMHeiiHoe  ypaBHeHWe ¢  opHout | POLI, Yuu.py,
U HepaBeHcTBa (20 ypaBHeHUd, PaBHOCU/IBHOCTh repeMeHHOM, TIpUMeHsid TipaBwia mepexoja oT | PemyBIIP,
) ypaBHeHUH. WCXOAHOTO YpaBHEHHs K PpPaBHOCWILHOMY eMmy | PemyOI'3D,
JluHeliHOe  ypaBHeHMe C  OJHOU Oosee mpoctoro Buza. IIpoBepsaTsb, siBisercss v | MIHMOYPOK,
TIepeMeHHOM,  pellleHHe  JIMHeMHbBIX KOHKDETHOe YKCJI0 KOPHEM YDaBHEHUSs. InternetUrok
ypaBHeHUI. PellieHre 3a/jau C MOMOLLbIO [TopgbupaTh TIpUMeEpHI Tap uuces, sBsOMUXCs | Kommbrorep,
ypaBHEHUH. pellieHWeM JIMHEMHOrO0 ypaBHeHUsi C [ABYMsl | IIPOEKTOp
JluHeliHOe  ypaBHeHHMe C  JBYMs rnepeMeHHbIMM.  CTpoMTb B KOOPAMHATHOU
rnepeMeHHbIMU U ero rpaguk. Cucrema MJIOCKOCTH TpadvK JIMHEHHOTO YpaBHEHUSI C ABYMSI
[IBYyX JIMHEMHBIX YpaBHEHUW C [ByMs repeMeHHbIMU; TIO/b3YsICh rpaduKoM, MPUBOJUTH
repeMeHHbIMHU. Perenuve cucTeM TIpUMepbI pellleHUs] YpaBHeHMUs.
ypaBHeHUH C€rocoboM TMO/CTaHOBKUA U Haxogutb peleHne cucTeMbl [BYX JIMHEHWHBIX
CI0CcO00M CITOXKEeHUST ypaBHeHHUH C IByMsI TlepeMeHHBIMU.
CocTaBnATh M pelllaTb ypaBHEHWe WA CUCTEMY
ypaBHeHHUH 1o YCJIOBUIO 3a/jauu,
VIHTEepIIPeTUPOBAaTh B COOTBETCTBHUU C KOHTEKCTOM
3a/jlauy MOJIyUYeHHbIN pe3ynbTar
KoopauHater u KoopgvHata TOYKM Ha  MpsSIMOM. M300pakaTb Ha KOOpAWHATHOW TipssMoi Touku, | POII, Yun.py,
rpaduKu. UucnoBele TIpoMeXyTKUA. Pac- crosiHue COOTBETCTBYIOL[Me  3a/JaHHbIM  KoopAuHaram, | PemyBIIP,
OyHKUMH (24 u) MeXy [BYMsI TOYKaMU KOOPAWHATHOU JIyud, OTpe3KH, WHTepBasbl; 3alvcbiBaTh MX Ha | PemyOI'3,
TIPSIMOM. anrebpanyeckoM si3bIKe. Nudboypok,
InternetUrok
KowmrmstroTep,
TIPOEKTOp

[TpsiMoyrosibHasi cucTemMa KOOpAMWHAT Ha

OTmeuaTh B KOOp,E[I/IHaTHOI‘/’I IIJIOCKOCTHU TOYKHU IIO




TIJIOCKOCTH. [Mpumepbl  TpaduKOB,
3a/laHHBIX ¢bopmynamu. YreHue
rpadMKOB peasbHbIX 3aBUCUMOCTEM.
[Mousitne ¢ynkimu. I'paduk GyHKIMU.
CaoiicTBa (yHKIMA. JIuHeiiHast
¢byHKLYS. [TocTpoenue rpaduka
nuHeriHOM GyHKUMU. ['paduk QyHKIHN
y=1Ix1

33/laHHBIM ~ KOOpJMHATaM; CTPOWTh  rpaduKu
HECJIOXKHBIX 3aBUCUMOCTEH, 3a/1aHHBIX
dopMynamu, B TOM UHKC/Ie C ITOMOIIBIO [H(POBLIX
nabopatopui.

[TprMeHsITh, U3yyJath TIPeNMYIIIeCTBa,
WHTEePITPeTUPOBaTh rpaduueckuit criocob
Tpe/CTaB/leHns W aHaju3a  pa3HooOpa3HoM
JKU3HEHHOU MH(OopMaLUH.

OcBavBaTb TIOHATHE  (YHKLUM, OBJa/|eBaTh

(YyHKLIMOHAIbHON TePMUHOJIOTHEN.

Pacrio3HaBaTh JiMHeliHyt0 GyHKUMIO y = kx + b,
ONKMChIBaTH €8 CBOMCTBA B 3aBUCHMOCTH OT
3HaueHUM Ko3(pduieHToB k u b.

Crpouts rpaduky  MMHeNHHON QYHKLUMU QYHKLUU Y
=IxL
HMcrionb3oBarth
MOCTPOEeHMUS
rpa¢puKoB (YHKIMA M H3y4yeHUs] UX CBOMCTB.
IlpyvBOAWTE MPUMepPB! JIMHEMHBIX 3aBUCUMOCTeH B
peasbHbIX TpoLieccax U sIBJIeHUSIX

1dpoBbIe pecypchI A1t

IToBTOpEeHMe U
0600611eHue (6 u)

[ToBTOpEHWE OCHOBHBIX TMOHSATUH U
METOZIOB Kypca 7 Kiacca, o0o0ijeHue
3HaHUM

BbiOupaTh, TMPUMEHSTh  OL[EHHWBATh  CIIOCOOBI
CpaBHeHUs UuMCesl, BBIUMC/EHUH, MpeoOpa3oBaHuit
BbID@)KEHU, pellieHusl ypaBHeHUH.

Ocy11ecTBAATh  CAaMOKOHTPOJIb  BBITIO/THSI@MBIX
JleliCTBUM u CaMOTIPOBEPKY pe3yJbTaTa
BBIUKC/IEHUH, TIpe0Opa30BaHUi, TOCTPOEHUH.

POIII, Yuu.py,
PewyBIIP,
PemryOI'3,
WHdoypok,
InternetUrok
KowmrmsroTep,
TIPOEKTOp

Pematb 3ajaum U3 peanbHOM )XKU3HU, IPUMEHSITh MaTeMaTUUeCKUe 3HaHUS /1S pellleHrs 3a/la4 U3 IpyruX MpeiMeToB.
PeriaTh TEKCTOBBIE 3a/1aUi, CPaBHUBATh, BEIOUPATh CIIOCOOBI PEIIeHUs 3a/1aunt




8 kmacc (He meHee 102 u)

HaszBanue pasgena OcHOBHOe coziep>kaHue OCHOBHBIE BU/IbI JleATeIbHOCTU Ncnosnb3yemele
(Tembl) o0yuarIuxcs 3/1eKTPOHHbIE
Kypca (4MC/I0 yacoB) obpa3oBaTesibHbIE

pecypchl

Uucna U KBazpatHeiii kopeHb u3 uncna. [lonsitue 06 DopMyMpoBaTh onpegenenue | POIII, Yuun.py,
BBIUMC/IEHUSI. WppaLoOHaJIbHOM yuce. HecsiTnuHbIe KBaJ[paTHOrO KOpHd u3 uwuciaa, | PemyBIIP, PemyOI'3,
KBazpatHblie TIpUO/IKEeHUST VppaLMOHa/IbHBIX yuces. apr(pMeTUUecKoro kBazipatHoro | MH(oypok, InternetUrok
KOPHU [eiicTBUTeIbHBIE yuca. CpaBHeHue KOPHSL. KowmnbroTep, npoekTop
(15u) JeICTBUTEJIbHBIX yucel. Apudmertnueckuit [IpyMeHATL omepaiyo U3BJIeYeHUs

KBa/IpaTHbIN KOPEeHb. KBaJIpaTHOIO KOPHS W3  4YMCIIa,
YpaBHeHue Buza x: = a. CBoMCTBa apu(pMeTHUeCcKux UCTIONB3ysT TIpU  HeoOXOAUMOCTH
KBaJpaTHbIX KopHe#. [IpeoOpa3oBaHue YMCIOBBIX KaJIbKYJIATOP.
BbID&KEHUM, CO- [ieprKalliX KBaJpaTHble KOPHU OueHuBaTh  KBaJlpaTHble  KOPHHU
LeJIbIMU YMC/IaMU U [1eCATUYHBIMU
Ipo0sIMH.
CpaBHMBaTb U  yNOpS[0YMBaTh

palLyoHanbHble W HppalOHa/bHble
yKuC/ia, 3alMCcaHHble C  TOMOLIbIO
KBa/IpaTHBIX KOPHEM.

WccnenoBaTh ypaBHeHHWe X = a,
HAXOJWTh TOYHBIE U MIPUOIVDKEHHBIE
KOpHU pH a > 0.

WccnenoBaTe CBOMCTBA KBaJpaTHBIX
KOpHeH, TIPOBO/ISA YKC/IOBbIE
9KCIIepUMeHThbl C HCMO/b30BaHUEM
KaJ/IbKyJiATOpa (KOMIIbIoTepa).
Jloka3bIBaTh CBOMCTBA
apu(dmMeTHUYeCKUX KBa/IpaTHbIX
KOpHel;  TpUMEeHsITb WX  JJis




| mpeobpasoBaH¥si BHIPaXKEHHA.

BbIMonmHATE nipeobpa3oBaHus BbIpa)KeHUH,
CoJiepKalliuX  KBajJpaTHble KOPHW.  BbIpakaTh
repeMeHHble U3 TeOMEeTPHUUeCKUX U (HU3NUYEeCKUX
dhopmy..

BbIunC/iATE 3HaueHWs] BBIPAKEHUM, COZIepIKallux
KBa/IpaTHbIe KOPHU, UCIIO/b3Ysl MPH He0OX0[UMOCTH
KaJIbKYJISITOD.

Wcnonb3oBaTh B XO/le  pellleHWs  3ajiau
j/IeMeHTapHble  TIPeZICTaBJIeHHsI, CBS3aHHbIE  C
NIPUOIMPKEHHBIMU 3HAUEHUSIMU BeTMUHH.
3HAaKOMWTBCS C UCTOPHEH Pa3BUTHSI MATEMaTUKH

Yucna u
BBIUMC/IEHMSL.

CTerneHb C 1e/bIM
rokasaresieM (7 4)

CrerneHb C Lle/ibIM TI0Ka3atesieM. CTaH/japTHast
3arnuch yuca. Pasmepsl 00BbeKTOB
OKpy’Karolero wmupa (0T 37eMeHTapHbIX
YyacTUl] /10  KOCMHUYeCKHX  OOBeKTOB),
JJTUTE/TBHOCTb TIPOL{ECCOB B
oKpykaroijemmupe. CBOWCTBa CTereHd C
1ie/IbIM TI0Ka3aTesieM

dopMynMpoBaTh oOrpejie/ieHUe CTeleHd C  1ieJIbIM
nokaszareneM. IIpeAcTaBisTh 3amuch OOMBIIUX U
MajbIX uucesll B CTaHAapTHOM Buje. CpaBHUBaTh
YyKCaa ¥ BeIMYMHBI, 3allMCaHHBIE C KCII0/Ib30BaHHEM
crernienu 10.

Ncnons3oBath 3anuchk yncen B CTaHAAPTHOM BUJe [/sT
BLID@KEHUS] pa3MepOB  OOBEKTOB, JIUTEbHOCTH
MpOLIECCOB B OKpyXKaroleM Mupe. POpMyIupoBath,
3aIUChIBATh B CHMBOJINUECKOU dhopme U
WUTIOCTPUPOBATh TIPUMEPAMM CBOWMCTBA CTENEeHU C
1le/IbIM TI0Ka3aTesieM. [IpuMeHsITb CBOWCTBa CTeTeHu
i TIpeoOpa30OBaHUsl  BBIDAKEHWH, COJleprKalluX
CTeTIeHHU C 1[e/IbIM TI0Ka3aTe/ieM. BBITIOMHATD 1elCTBUS
C UuC/aMM, 3alMCaHHbIMM B CTaHZAPTHOM BHU/JE
(YMHO)KeHUe, fiejieHre, BO3BeieHUe B CTereHb)

PO, Yuu.py,
PemryBIIP,
PeryOI'3,
VHdoypok,
InternetUrok
KowmrmstroTep,
TIPOEKTOP




Anrebpanueckue KBazapaTtHbIit TpEXUJIeH. Pacrio3HaBaTh KBaZipaTHbIM TpExuseH, ycTaHaBiuBath | POIII, Yuu.py,
BbIpaKeHUs. Pasnoxxenue KBaJIpaTHOI'O BO3MOXXHOCTE €r0 pas3/oyKeHUs1 Ha MHOXKUTEJIN. PewyBIIP,
KBazapaTtHbIit TpéxujieHa Ha MHOXXUATEN PackniazipiBaTh Ha MHOXKUTEIM KBa/ipaTHbIN TpéxusieH ¢ | PemyOI'D,
TpEéXusieH HeOoTpULiaTe/TbHbIM JUCKPUMUHAHTOM Wuboypok,
(59) InternetUrok
KowmrmsroTep,
TPOEKTOp
Anrebpanueckue Anrebpanueckast ZpOOK. 3anuchIBaTh anrebpanueckre BeIpakeHUs. HaxomuThb P21, Yuu.py,
BbIDa)KEHUSI. [HomnycTtrmMble 3Ha4YeHUs obiacTb oripefiesieHUs1 palMOHANbHOTO BbIpakeHus. | PewryBIIP,
Anrebpanueckast repeMeHHbIX, BXO/SIIAX B BrinosiHATE  uKMC/IOBBIe TIOACTAHOBKM U BBIYMCIATH | PemryOI'3,
Ipobb anrebpanyeckue BbIp&)KEHUS. 3HaueHuWe Jpobu, B TOM uMcae C momoubio | MHGOypoK,
(15 u) OcHOBHOe CBOMCTBO KasmbKynsaTopa. PopMynuMpoBaTb OCHOBHOe cBoOMCTBO | InternetUrok
anrebpanyeckoi npoou. anrebpanyeckoii pobu W TIpUMeHSTh ero s | KomrbsioTep,
CokpaiieHue g1pobei. npeoOpa3zoBaHusl  ApoOeil. BBIMOMHATE [€HCTBUS C | TIPOEKTOP
CnoykeHue, BbIUUTaHUE, YMHOKEHHUE anrebpanyecKUuMu JIpO0SIMHU. [TpumeHsITh
U JleJieHre anreOpanyeckux Apo0ei. rpeoOpa3oBaHusl BBIPDAKEHWH /I peIleHusl 3ajad.
[Tpeobpa3oBaHue BbIp&)KEHUH, Boipaxate mniepemeHHble U3 ¢Gopmya  (HU3NUECKUX,
cofieprKarux anrebpanueckue reoMeTpUUeCKUX, OMUCHIBAIOIINX ObITOBBIE CUTYALIH)
apobu
YpaBHeHUs KsagpaTHoe ypaBHeHue. HemnosiHoe Pacrnio3HaBaTh KBa/ipaTHbIe YpaBHEHUS. POII, Yuu.py,
u HepaBeHCTBa. KBajpaTHoe ypaBHeHue. dopmyia 3anucbiBaTh (hOpMyJTy KOpHell KBaZipaTHOTO ypaBHeHusi; | PewryBIIP,
KBagpaTHbIe KODHell KBa/IpaTHOTO ypaBHEHHUSI. peliaTb KBa/lpaTHble ypaBHeHUss — TonHble U | PemryOI'3,
ypaBHEeHUs Teopema Buera. HETI0JIHbIe. WHpoypoK,
(15u) PemieHnie ypaBHeHUM, CBOASLLMXCS K [TpoBoAWTL TIpOCTeMilie WCCAefoBaHUS KBajpaTHbIX | InternetUrok
KBaZpaTHeIM. [IpocTeiimve ApoOHO- yPaBHEHHH. Kommnerorep,
paLMOHa/IbHbIe YPaBHEHUSI. Pemiate ypaBHeHMs, CBOJAIMECS K KBaJpaTHbIM, C | [IPOEKTOP

PellleHve TeKCTOBBIX 3ajad C TMO-
MOILLbIO KBa/IpaTHbIX YPaBHEHU

TIOMOIIIbIO TIPe0Opa30BaHM 1 3aMeHOM epeMeHHOM.
HabmtofiaTeh ¥ aHanMM3MpOBaTh CBSI3b MeX/y KODHSIMH U
KO3 pULIieHTaM1 KBaJJpaTHOTO YpaBHEHHUsI.




dopmynmupoBaTth TeopeMy Buera, a Takke 00paTHYyIO
Teopemy, TIPUMEHSITb 3TU TeopeMbl
3a/a4.

A pelleHus

Pemiath TeKcTOBble 3a/auu anrebpanyueckum
crocoboM:  TepexofuTb  OT  CJIOBECHOM
(hopMyIMpPOBKM yCJIOBUSI 3ajaun K
anrebpaniueckoil Mofiled TIyTéM COCTaBJIEHUS
yPaBHEeHUsI; pellaTh COCTaBJIeHHOE yYpaBHEHUE;
VMHTeprpeTUpoBaTh pe3ybTarT.

3HAaKOMMUTBCS C MCTOPUEeH pa3BUTHSsI a/ireOpbl

YpaBHeHus JIuHeliHOe ypaBHeHWe C [BYMsl IlepeMeHHBbIMH, Pacrio3sHaBaTh /MHelHble ypaBHeHus1 ¢ aBymsa | POIII, Yuun.py,
W  HepaBeHCTBA. | ero rpaduk, MpuUMephbl pellieHusi ypaBHeHUW B repeMeHHbIMU. PewyBIIP,
Cucremsl LlesIbIX YUC/Iax. Crtpouth TpadvKu TUHENHLIX ypaBHeHUM, B ToM | PerryOlI'3,
ypaBHeHUM Pemienvie cucteMm [ByX JMHEWHBIX ypaBHEHH C yucie Nudoypok,
(13 u) [IByMsl TlepeMeHHbIMU. [Ipumepbl  pelueHus WCTOMb3Ys LIU(PPOBbIe pecypchl. InternetUrok
CUCTeM He/MHEeHHbIX ypaBHEHUW C [ByMs Pasnuuate mapasensHble U nepecekaromyecs | Kommbrorep,
repeMeHHbIMH. MpsiMble TI0 UX YPaBHEHUSIM. TIPOEKTOP
I'padrueckas UHTepripeTaljsi ypaBHEHUs] C Pemiate cucTemsl BYX JIMHEWHBIX YPaBHEHHUH C
[IByMsl TlepeMeHHbIMA W CUCTeM ypaBHEHHH C JIByMsl ~ TIlepeMeHHbIMU  TOZICTAHOBKOM U
[IByMsI [IlepeMeHHbIMHU. CJI0KeHHUEeM.
PemieHre TeKCTOBBIX 3a/jau C MO- MOLLBIO CUCTEM Pemare mnpocTeiiiive cucTeMbl, B KOTOPBIX
ypaBHeHUI O/THO U3 YpaBHEHU He SIBJISIeTCS IMHENHbIM.
[MpuBoAWTL rpaduuecKyr0 HHTEpIpeTarjuio
pellleHus] YpaBHeHUs C ABYMs [1epeMeHHbIMU U
CUCTEeM ypaBHEHUH C JIByMs [lepeMeHHbIMHU.
Pemiath TEeKCTOBbIe 3a/j@auu  anrebpanyecKum
crocobom
YpaBHeHUs YucioBble HepaBeHCTBA U UX CBOMCTBa. dopmyMpoBaTh CBOICTBa yncioBbix | POI, Yuu.py,
U HepaBeHCTBa. HepaBeHcTBO ¢ ofHOM nepemeHHOM. JIMHelHbIe HepaBeHCTB, WIJTFOCTPUPOBATh Ux Ha | PemyBIIP,
HepageHncTtBa HepaBeHCTBa C KOOD/IMHAaTHOM TIPSIMOM, JokasbiBath | PemryOI'D,
(12 u) anrebpanyecku. WHpoypok,
[TpumeHsITb CBOMCTBAa HepaBeHCTB B xoje | InternetUrok




pelieHus 3aJau.

KowmrmsroTep,

TIPOEKTOP
OJHOM TepeMeHHOW U HUX Pemats /MHeliHble HepaBeHCTBA C OJHOW IIepeMeHHOW,
pellieHue. CucreMsl n300pakaTh pellieHHe HepaBeHCTBa Ha UMC/IOBOM MPSIMOM.
MUHEeMHBbIX  HEepaBeHCTB  C PemaTth crCTeMBbl JMHEHHBIX HEpaBeHCTB, M300pakaTh pellleHHe
OJHOM TepeMeHHOW U UX CUCTeMbI HEpaBEHCTB Ha UMC/I0BOM MPSMOM
pelleHue.
N306pakeHue pelleHust
JIMHEHOTO HepaBeHCTBa U X
CUCTEM Ha YMCJIOBOW MPSIMOU
OYHKLUU. [Tousitie dyukuuu. O6sactb | Vicnonb3oBaTh (YHKIMOHATBHYIO TEPMHUHOJIOTHIO W CUMBOJHKY. | POIII, Yuu.py,
OcCHOBHBIE ornpejieieHUs1 W  MHOXeCTBO | Bblumciath 3HaueHMs (GYyHKUWM, 3afaHHBIX (dopmysiamu (mipu | PerryBIIP,
noHsTusi(5 u) 3HaueHU GyHKMU. Criocobbl |  HE0OXOAUMOCTH WCIOIB30BaTh KA/IBKYJIATOP); COCTaBAATh Tabiuipl | PeryOI'D,
3a/1aHusl (PYHKIIUM. 3HaueHUW GyHKIMKU. CTpouTh MO ToukKaMm rpaduku (yHkimi. | MHoypok,
I'paduk byHKUMN. OnuceiBaTh CBOWCTBA (YHKLMM Ha ocHoBe e€ rpaduyeckoro | InternetUrok
CgoticTBa byHKLMH, vX | mnpezcraByeHus. Vcnonb3oBaTh (PYHKLMOHA/NIBHYH TEePMHHOJIOTHIO | KommbioTep,
oTobpakeHre Ha rpaduke U cUMBOMMKY. WccrenoBaTh mnpuMepbl TIpadMKOB, OTPa’KaroLUX | IPOEKTOP
peasibHbIe MPOLieCChl U siBjieHus. [IpUBOAUTL MpUMephI POLIECCOB U
sIBJIEHUH C 33/laHHBIMK CBOWCTBaMHU. VICMob30BaTh KOMIbIOTEPHBIE
TporpamMMbl  [Jiisi TI0 CTpOeHUs rpaduKOB (YyHKLMA Y U3yueHHust Ux
CBOUCTB
OYHKLIUU. Urenne " noctpoeHve | HaxoauTh ¢ momoupio rpaguka (yHKLMM 3HaueHWe of Hou u3 | POIII, Yuu.py,
Yucossle rpadukoB QyHKM. [IpuMepsl | paccMaTpuBaeMbIX BeMUMH MO 3HaueHWIO fpyrod. B HecnoxHbix | PeryBIIP,
byHxun(9 u) rpaguKoB GbyHKIMM, | cayuyasix BblpakaTb (DOPMYJ/ION 3aBUCUMOCTb MeXZAy BelruuHamu. | PewmyOI'D,
OTpa’KaroLnX peanbHble | OnUCbIBaTh XapaKTep M3MeHeHUs! OJJHOM Be/JMurHbl B 3aBUCUMOCTU | VIH(OYPOK,
TIPOLIeCChl. OT U3MEeHeHHUs1 [IPyTOoil. InternetUrok
DyHKIY, OMUCHIBAIOLIe KowmrbroTep,
MIPSIMYFO U obpaTHyt0 TTPOEKTOP
MPOMNOPLIMOHA/IbHbIE
3aBUCUMOCTH, UX TrpaduKu.

I"'unep6orna.




Ipapuk yHkm y = x-. PacniosHaBaThb ~ BUJbl  U3y4yaeMbIX  (PYHKLMIAL.
DYHKIUU Y = X, § = X, [Toka3piBaTh  CXxemMaTHUeCKH  IIOJIOKEHWe  Ha
y = x, y = Ix1I KOOD/IMHAaTHOM TUIOCKOCTH rpadukoB  (yHKLMN
rpacduueckoe peleHue BUJIA: Y = X3, Y= X,
ypaBHeHUM 51 CUCTEM y=%x,y = IxL
ypaBHeHUM Wcrnonb3oBaTh ¢byHKI[MOHaIbHO-Tpaduueckue
Tpe/iCTaBleHnsl [Jig  pelleHus] W HWCC/e0OBaHUs
ypaBHeHWH U CUCTeM ypaBHEHUH.
[TpuMeHsTH LMQPOBBIE pecypchl [jisi MOCTPOEHHs
rpadvkoB (hyHKUIWN
IToBTOpeHne wu IToBTOpeHue OCHOBHBIX BbuiOupaTh, TIpUMEHSITb, OLleHHMBaTh  CriocoOwr | POIII, Yun.py,
060061eHue (6 ) TIOHATUH U MeTOZI0B KypCOB 7 U CPaBHEHHsI UMCesl, BbIUMC/eHWH, mpeobpa3oBanuii | PemryBIIP,  PemyOI'3,

8 kyaccoB, 000011IeH1e 3HAHUH

BbIDa’KeHUM, pellieHus1 ypaBHeHUM.

Ocyl1lecTBiATb ~ CaMOKOHTPOJIb  BBITIOJTHSIEMBIX
JeNCTBUM U CaMOTIPOBEPKY pe3syJbTaTa
BBIUKMC/IEHUH, TIpe0Opa30BaHUi, TOCTPOEHHH.
Pemarb 3ajaun K3 peanbHOM >XU3HM, TPUMEHSTH
MaTeMaTHuUeCcKre 3HaHWs [/ pelleHus 3ajad U3
JIpyTUX TIpeJMEeTOB.

Pemiate TeKCTOBbIE 3ajlaud, CpPaBHUBAaTh, BHIOMpATh
Croco0bl pellieHust 3aaun

Nudoypok, InternetUrok
KowmrmsroTep, npoekTop

9 knacc (He meHee 102 u)

Ha3Banue OcHOBHOe cofepkaHue (QcHOBHBIE BU/IbI /I€SITE/TBHOCTH 00YYarOLIXCSI Wcnonb3yembie
paszena (Tembl) 3/1eKTPOHHBIE
Kypca (YMC/I0 4acoB) obpa3oBaresibHbIe

pecypchl

Yucna v | PaiuoHanbHbIe yKc/a, UppaliMOHAIbHBIE UMC/Ia, | Pa3BuBaTh TMpejcTaB/leHUs O uuoiax: ot | POII, Yuu.py,

BBIUMCJ/IEHUS. KOHeYHbIe 1 OeCcKOHeuHble /1eCITUYHBbIe APOOU. | MHOXKeCTBa HaTypajbHbIX  YMCe 7o | PemyBIIP,

[JelicTBUTE/IbHBIE MHOeCTBO JeVCTBUTETbHBIX yucen; | MHOXeCTBa JIeCTBUTE/IbHBIX yucesn. | PemyOI'3,




yucia (9 u) JeUCTBUTE/IbHBIE YMCIa Kak OeckoHeuHble | (O3HAaKOMHUTHCS C BO3MOXXHOCTBIO | IH(OYPOK,
JecsiTMuHble pobu. B3aMHO OfHO3HAUHOe | TIpeJCTaBleHUs AeWCTBUTENBHOTO uucna Kak | InternetUrok
COOTBETCTBUE MeXIy MHO>KECTBOM | OeCKOHeUHOW AeCATUYHOM [Apobu, mpuMeHsTh | KoMmbroTep,
JeiICTBUTE/IbHBIX UKMCeNT U MHOXKeCTBOM TOUEK | /leCATHUHble TPUOMKEeHUs palMOHANBHBIX U | TIPOEKTOP
KOOpJMHAaTHON MIPSIMOM. CpaBHeHMe | UppaLMOHAIbHBIX yucerl. N306paxxath
JeMCTBUTE/IBHBIX ~ YuCes,  apu(MeTHUecKue | [1eHCTBUTe/IbHbIe yucia TOYKaMHU
JIeMCTBUSI C  [IeMCTBUTEJNbHBIMA  YMC/IaMHU. | KOOPAMHATHOU MIPSIMOM. 3anuceiBaTh,
[TpubmKéHHOe 3HaUeHWe BeJIMYMHBI, TOYHOCTh | CPaBHUBATh " yIOpSII0UNBaTh
nipubmkenus: OKpyrieHue urcen. [IpUKuKa U | eCTBUTe/IbHBIE UUC/IA. BBIMOMHATE, coYeTast
OLIeHKA pe3yJ/IbTaTOB BbIYUC/IEHUU yCTHBIE " IIMCbMEHHbIe TIPUEMBI,
apu(meTHUecKye eHCTBUS C PALlMOHA/IbHBIMU
yuC/la MU; HaxO[UThb 3HAUeHUsl CTereHeu C
Lle/IbIMU TI0Ka3aTesisiMA U KOPHeU; BBIYUC/ISATh
3HaYeHWs] YWC/IOBBIX BblpaKeHuM. Ilomyuuts
TripeficTaBjieHUe 0 3HaUMMOCTH
JIeMICTBUTE/IHBIX 4YWCell B  IIPaKTUYeCKON
JlesiTeJIbHOCTU  4yejioBeKa. AHa/lu3UpoBaTh U
JiefiaTb BBIBOJBl O TOYHOCTH TPHUOIVKEHUS
JleMICTBUTE/IbHOTO YMC/la MpY pelleHnd 3a7au.
Oxpyrnars JleVICTBUTeJIbHBIE YMUCIIa,
BBITIOJTHATh TIPUKUKY pesyibTaTa
BBIUMC/IEHUM, OL€HKY 3HAaueHWW YMCIOBBIX
BbID&KEHUM  3HAaKOMHUTbCA C  WUCTOpHeH
pasBUTHSI MaTeMaTHUKU
YpaBHeHus u | JlunelnHoe ypaBHeHHUe. Pewienvie | OcBauBarh, 3allOMHUHATH 51 [IPUMEHATH POII, Yuun.py,
HepaBeHCTBa. yPaBHEHHWM, CBOJSIIMXCS K JIMHEMHBIM. | rpaduyeckue MeTOJbl IpU pelleHUd ypaBHeHud, | PemyBIIP,
YpaBHenuss ¢ opHou | KsagpartHoe paBHeHMUe. Peimenvie | HepaBeHCTB U uX cucrteM. PacriosHaBath Lesble U | PemyOI'D,
repeMeHHOM(14 u) ypaBHeHUM, CBOZSLIMXCS K KBaZipaTHbIM. | JApoOHble  ypaBHeHus.  Pemate  suHeliHble U | IHGOYDOK,
BukBagpaTHbie KBa/lpaTHble ypaBHeHUs], ypaBHeHusi, cBogsiuecs K | InternetUrok
ypaBHEHMUSI. [Ipumepsl pellleHWsi | HUM, MpocTeiiiiie ApoOHO paljoHaibHble ypaBHeHUs. | KommbioTep,




ypaBHEHUN TpeTbeld M  UYeTBEPTOU [lpeasiaraTb  BO3MOXKHBIE ~ CIOCOOBI  pellieHUs | POEKTOP
CTeTieHell pa3/iokKeHWeM Ha MHOKHTeNW. | TeKCTOBBIX 3a/iay, 00CYKAaTh X U pellaTh TeKCTOBbIE
PemeHve  IpoOHO-pAl[MOHATBHBIX 3aZlaud  pasHbIMU  criocobaMu.  3HaKOMMUTBCS  C
ypaBHeHH!. PelleHre TeKCTOBBIX 3afiad | WCTOPUEU pa3sBUTHS MaTeMaTUKU
asrebpanyecKuM MeTOZIOM
YpaBHeHus JIuneliHoe ypaBHeHue C aByMms |  OcBauBaTb U NPUMEHATH MPUEMBI PeLleHUs CUCTeMbl
HepaBeHCTBa. rnepeMeHHbIMM U ero rpadguk Cucrema | [ABYX JIMHEMHbIX ypaBHEHHWH C [IByMsl [lepeMEeHHbIMU U
Cucremsbl [BYX JMHEWHBbIX ypaBHEHWU C [JBYMS | CUCTeMbl [IBYX YypaBHeHWH, B KOTOPbIX OJHO
ypaBHeHuii(14 u) repeMeHHbIMM U eé pelleHde. PellleHue | ypaBHeHMe He $IBJSIeTCS JIMHEHWHBbIM. Vcronb30BaTh
cucTeM (yHKLMOHABHO-Tpauueckue MpesCTaB/leHus /s
[JBYX ypaBHEHWW, OJHO U3 KOTOpBIX | pelleHus] W HWCCeJOBaHUSl ypaBHEHWH W CHUCTEM
JIMHeHoe, a Jpyroe — BTOPOW CTeleHW. | AHanu3UpoBaTh  TeKCTbl  3ajay, pewmarb  UX
I'padpmueckas WHTeprpeTaLus anrebpanyeckuM  Criocobom: [epexojuTb 0T
CUCTEMbl  YpaBHEHWUU C [BYMsl | C/IOBeCHOM (OpDMYy/JIMPDOBKM YyCAOBUS 3ajaud K
repeMeHHbIMU.  PellleHMe  TeKCTOBBIX | asrebpavyeckodi  Mofenu  TMyTEM  COCTaBJIeHUs
3azia4 anrebpanvecKuM criocobom CUCTeMbl ypaBHeEHWM; pellaTb COCTaB- JIEHHYHO
CUCTEMY ypaBHEHWI; UHTEepPIIPeTUPOBATh pe3y/bTar.
3HaKOMUTBCSI C UCTOpUeN Pa3BUTHSI MaTeMaTHUKU
YpaBHeHus UucnoBele  HepaBeHCTBA U HUX Uurarb, 3anucbiBaTh, IIOHUMAaTb, WHTepripetupoBats | POIII, Yuun.py,
1 HepaBeHCTBa. CBOMCTBA. HepaBeHCTBAa; UCI0/1b30BaTh CUMBOJIUKY U TepMuHosioruto. | PewnyBIIP,
HepaBseHnctBa JIuHeliHble HepaBeHCTBA C OJHOMU BeimosiHATE  TIpeoOpa3oBaHUS HEPaBEHCTB, WCIO/B30BaTh | PemyOI'd,
(16 u) repeMeHHOM U UX peLleHue. [/ TipeoOpa3oBaHMsi CBOMCTBA UMC/IOBBIX HepaBeHCTB. | MIH(}OYpOK,
Cucrembl JIMHENHBIX HEPaBEHCTB C PacriosHaBaTh JiMHelMHble U KBajpaTHble HepaBeHcTBa. | InternetUrok
OJIHOU MepeMeHHOM U UX peLleHHe. Pemarb /MHeliHble HepaBeHCTBAa, CHUCTeMbl JHMHeWHbIX | KommbroTep,
KBazipaTHble HepaBeHCTBA M UX HepaBeHCTB, CUCTEeMBbl ~ HEpaBeHCTB,  BK/IHOYAKOLUX | [IPOEKTOP
pelieHue. KBaJpaTHOe HEePaBeHCTBO, M pellaTh WX; 00OCYXJaTb
I'paduueckas HHTeprpeTaLus TIO/IyYeHHbIe peLleHus.

HepaBeHCTB U CHUCTEM HEPABEHCTB C
ABYMs TlepeMEHHBIMU

M306pakaTh pellleHHe HepaBeHCTBA U CUCTeMbl HEPABEHCTB
Ha 4YKMCJIOBOM MpPSIMOM, 3allMChIBaTh pelleHre C TMOMOILbI0
CUMBO/JIOB.

Perath KBa/jpaTHble HePaBEHCTBA, UCII0/b3ys rpaduuecKre
npe/iCTaB/IeHNsI.




OcBavBaTh U TIPUMEHSITb HepaBeHCTBA TIpU  peLIeHur
Pa3IUUHBIX 3ajad4, B TOM yuciie
MIPAaKTUKOOPUEHTHUPOBaHHBIX
DyHKUMN KBazpatuuHasi pyHKLUs, eé rpaduk Pacrio3HaBaTh BU/IbI H3y4yaeMbIX ¢bynkuuy; | POLI,  Yuu.py,
(16 u) u cBoticTBa. [Tapabosa, KOOpAUHATHI WITFOCTPUPOBATh CXeMaTUYeCKH, 00bsCHITH pacrosiokeHue | PernyBIIP,
BEpIIHHBI rapaboJibl, 0Chb Ha KOOPJMHATHOM TJIOCKOCTU TpaduKoB PpyHKUMM BUja: y = | PemyOI'D,
cummeTpur Tiapabosibl. CTereHHbIe kx,y=kx + b,y =+ y=ax,y=ax, WHudoypok,
byHKIN C HaTypa/IbHbIMU X InternetUrok
rokasaTessiMi 2 U 3, ux rpaduku u y=X, y=IxI B 3aBUCMMOCTU OT 3HaueHuUW KodpPuieHToB; | KomrstoTep,
CBOMCTBa. OMMChIBaTh UX CBOMCTBA. TIPOEKTOP
I'paduku GyHKIMiL: y = KX, Pacrio3HaBaTh KBa/paTWUHyH QYHKUMIO TI0  (opmye.
y=kx +b, y=x+, y=axyy=axy, | I[IpuBoguTb Tmpumepbl KBaJpaTUUHbIX 3aBUCHMOCTeWl U3
y=x,y= IxI peasibHOM »KU3HU, (PU3UKU, TeOMETPUH.
BbisiBiAT UM 00001aTh  0COOEHHOCTH
rpaduka KBaJ[paTUYHOW (PYHKLMU y = ax: +
bx + c.
Ctpoutb u wu300pa)kaTb CXeMaTHUeCKd
rpavku KBa/JpaTUUHBIX (hyHKLMM,
3aJjaHHbIX (hOpMy/aMU BUJA Y = ax:, y = ax:
+q,y=a(x+p)y,y=ax:+bx+c.
AHanu3upoBaTb U TIPUMEHSITb CBOMCTBA
M3yueHHbIX (YHKLWHN [/ UX TIOCTPOeHUs, B
TOM UHCJIe C TTOMOIIbIO LIU(PPOBBIX PeCypCoB
YucnoBelie ITonsiThe YHCI0BOM OcBavBaTb W TNPUMEHSITb  UHAEKCHble | POIII, Yuu.py,
rocsiefiloBatenbHOCTH(15 [10C/1e0BaTe/IbHOCTH. 0003HaueHws, CTPOUTH peueBbie | PewmyBIIP,
) 3ajjaHue MOC/e/I0BaTeTIbHOCTU BbICKa3bIBaHMS C ucnosib3oBaHueM | PemyOI'D,
peKyppeHTHOI ¢opmysioit u dhopmyson TEePMUHOJIOTUM, CBsi3aHHOM C TioHsiTUeM | MH}OyYpOK,
N-ro YjeHa. roC/eI0BaTeIbHOCTH. InternetUrok
Apudmertnueckasi ¥ reomeTpuueckas AmnanusvpoBaTh ¢opmyny n-ro uneHa | Kommbrorep,
nporpeccuu. @PopMysbl  N-rO  ujeHa MoC/Iel0BaTeIbHOCTU WM DPEKYPPEHTHYH | IPOEKTOp




apudMeTHuecKol U  TreoMeTpUYecKoi bopmyny v BBIUWC/IATh YJIeHBI

NIPOrpeccrii, CyMMBbI I1epPBBIX N U/IEHOB. 1oc/e/j0BaTe/lbHOCTeH, 33/laHHBbIX  3TUMHU
N300pa>keHre 4yieHOB apr(MeThyecKOu ¢dbopmynamu.

Y reOMeTpUYeCKOM MpOorpeccuii TouKaMu YcraHaBnvBaTh 3aKOHOMEPHOCTb B
Ha KOOPZMHATHOM MJIOCKOCTH. NIOCTPOEHUU  II0C/Ie[|0BATe/IbHOCTH,  eC/IU
JIHeNHbIN U 5KCIIOHEeHLMaIbHbIN POCT. BBINKCaHbl TIepBble HECKOJIbKO €& UJIeHOB.
Cno)KHble NPOLIeHTBI Pacrnio3HaBaTh aprudMeTHUeCKyHO U

reoMeTpUUeCcKyr TMPOrPeCcCHU TIPU Pa3HbIX
criocobax 3aflaHusl.

Permmiath 3aZiauM ¢ UCIOJIb30BaHUEM (hOpMyJI
n-ro yjieHa apudmMeTHUeCcKou u
reoMeTpUUecKol  TpOrpeccuii,  CyMMbl
MepPBbIX N WIEHOB.

V306pakaTh WieHbl T0C/e/[0BaTeTbHOCTU
TOUKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh mprMephl NPOLIECCOB W SIBIEHUW U3
peanbHOM >KU3HU, WITIOCTPUPYIOLLME H3MeHeHHe B
apu(mMeTHYeCKOM MpPOrpeccuu, B TeOMeTpUYecKou
NIpOrpeccuy; n300pakaTh COOTBETCTBYHOLLME
3aBUCUMOCTH rpauueckKH.

Pemmate  3ajauM, CBsi3aHHble C  YWCJIOBBIMU
10C/Ie/loBaTeNlbHOCTSIMM, B TOM UMC/Ie 3a/laud U3
peanbHOM JKU3HM C UCMO/Mb30BaHUEM LM(POBBIX
TEXHOJIOTUM (3/IEKTPOHHBIX TabmuL, rpaduyeckoro
KaJIbKyJIATOpa U T.I1.).

Pemathb 3a/jaumn Ha C/I0>KHbIE TIPOLIEHTHI, B TOM UHCJIe
3a/laud M3 peaslbHOW MPaKTUKU (C MUCMIOJb30BaHUEM
KaJ/IbKYJIITOPA).

3HaKOMUTBCS C UCTOPUEH pa3BUTHUsI MaTeMaTUKU

IToBTOpEHMUE, Uucna ¥ BbIUMC/IEHUS]  (3alMCh, OrnepupoBatb [IOHATHUAMU: MHOXkecTBO, | POII,  Yuu.py,




06o011eHue, CpaBHeHuUe, JleNCTBUs C MOJMHOKeCTBO,  oOrepaluu  Hajg  MHOxectBamy; | PemryBIIP,
chCTeMaTHu3aLus JleiICTBUTE/IbHBIMY UMC/IaMU, UYMC/IOBast WCIO0J/Tb30BaTh rpaduueckoe npejcrasnenye | PemyOI'D,
3HaHU! ripsimas; TIPOLIEHTHI, OTHOILIeHHS, MHO)KeCTB /Il OINWCaHWs peanbHbIX MpoueccoB U | MHGOYPOK,
(18 u) TIPOTIOPIIUY; OKpYyTJieHue, sIBJIEHUM, TIDU pellleHny 3a7au 13 pyrux ydeOHbIX | InternetUrok
npub/KeHre,  OLleHKa;  pelleHue Tipe/IMeTOB. KomrmsbroTep,
TEKCTOBBIX 33/lady  apupMeTUUecKUM AKTyanusupoBaTb TEPMHUHOJIOTMDO UM  OCHOBHbIE | IPOEKTOP
crocobom) JleMICTBUS], CBf3aHHble C YUOIaMH: HaTypaJbHOe
YKMCIo0, TIPOCTOE W COCTABHOE UHMC/A, [eJIMMOCTb
HaTypasbHbIX UMCes, TIPU3HaKW [IeIMMOCTH, Liejioe
YKC/I0, MOJYJIb YKC/a, OOBIKHOBEHHAsI U JeCATUUHAs
Jpo0u, CTaHJAPTHBIA BHJ 4YMC/Ia, apuPMeTHUeCKUi
KBaZIpaTHbIN KOPEHb.
BLIMOMHATL [EWCTBUS, CpaBHUBaTh U YIOPSIOUMBATHL UWC/IA, TIPeACTaBAsATh 4YKUCAa Ha
KOODJWHATHOW TIPSIMOM, OKPYIJ/IATH UMCJIA; BBIMOMHATL TIPUKWUAKY W OLIEHKY pe3y/bTaTa
BbIUMCJIEHUM.
Pemiath TeKcToBble 3ajlaud apudmeTrueckuMm criocobom. Pelath mpakTHyeckue 3ajauw,
cojiepskalliye TIPOLeHTbI, [J0JIM, YaCTH, BbIpakarolllhe 3aBUCHMOCTU: CKOPOCTb — BpemMsi —
paccrosiHMe, 1leHa — KOJMYeCTBO — CTOMMOCTb, OOBEM paboTblI — BpemMsi —
TPOM3BOJUTE/ILHOCTb TPY/ia.
Pa3buparh peasibHble >KU3HEHHbIE CHUTyal[ud, (OpPMY/JHMPOBAaTh WX Ha s3bIKe MaTeMaTHKH,
HaxO/JUThb pellleHre, MPUMeHsisi MaTeMaTUUeCKWi arirapaT, UHTepPIpeTHpOoBaTh pe3y/ibTaT
Anrebpanueckue BbIpa)KeHUsI OrnepupoBaTh TIOHATUSMU: CTelleHb C IieJibIM TIoKa3aTesieM, apyu(MeTHUYeCcKUi KBaJpaTHbBIN
(mpeobpa3oBaHHe anreOpanyecKux KOpeHb, MHOTOUJIEH, anreOpanyeckasi Apo0b, TOXKIECTBO.
BBIDQKEHUH, JOMyCTUMbIe 3HaUeHMUs]) BBITIO/THATE OCHOBHBIE J€HCTBUS: BBITIONHATH PACUETHI 10 (hopMysiam, TIpeoOpa30BhIBATh LieJble,
JIPOOHO palMioHa/IbHbIe BBIPA)KEHUS] W BBIDA)KEHUsT C KODHSIMH, peasii30BbIBaTh Da3/ioyKeHUe
MHOTOY/IeHa Ha MHO)XUTEe/H, B TOM UHMC/Ie C WUCIO/b30BaHHeM (opMy/ pPa3HOCTH KBaJpaTOB U
KBaJ[paTa CyMMbI W pa3HOCTH; HAXO[JWUTh MAOMYCTHMble 3HaueHWs TlepeMeHHBIX [Jis JPOOHO-
palMoHaIbHbBIX BHIDA)KEHUH, KOPHEeH.




MosenupoBaTh C MOMOLLbI0 (hOPMYJT peasibHble MPOLIeCChI U SIB/I€HUS

DyHKIMU (mocTpoenue, CBOMCTBa OnepupoBaTth MNOHATUAMU: GYHKUMSA, rpaduK GYHKUMAM, HYJIM (QYHKLUHA, TPOMEXYTKU
W3y4YeHHBIX GbyHKLM; rpacuueckoe 3HAKOTIOCTOSIHCTBA, MPOMEXYTKU BO3pacTaHus, yObIBaHUs, HauOojblllee WU HauMeHbIllee
pellleHre ypaBHEHUW U UX CUCTEM) 3HaueHus1 PyHKLUU.

AHanu3vpoBaTh, CDaBHHUBAaTh, 00CYKaTh CBOMCTBA (PYHKLMI, CTPOUTH UX I'PadUKH.
OmneprpoBaTh MOHATHSIMU: TIPsIMasi TPOTIOPLMOHATBHOCT, 00paTHast MPOTOPLMOHAIBHOCTS,
nuHelHast PyHKIMs, KBapaTuuHasi GyHKLMs, napaboia, rurnepboiia.

Vcnonb3oBaTh rpaduky [/ OIpejesieHus] CBOWCTB, TMPOLECCOB U 3aBUCUMOCTEH, AJist
pellieHUs1 3aflau U3 JPYTUX yueOHbIX TIpeJIMETOB U peasbHOM >KU3HW; MOJIe/TMPOBaTh C
TIOMOILL{bIO TPAa(MKOB peasibHble MPOLeCChI U SBJIEHUSI.

BoipakaThk ¢hopMysiaMy 3aBUCHMOCTU MeXXy BelTMUMHaAMK




