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IHHOACHUTEJBbHASA 3AIINCKA

Anrebpa sIBISeTCS OJHUM U3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA 00eCTeYHBaET
U3y4eHHE JPYrMX IUCLUIUIMH, KaK €CTECTBEHHO-HAayYyHOIr'o, TaK W I'yMaHUTAPHOI'O LHUKJIOB, €€ OCBOEHUE
HEOO0X0AMMO Ui TPOAOIDKEHHs OOpa3oBaHUS M B NOBCEAHEBHOHM >Xu3HU. PasButue y oOyuarommxcs
Hay4YHbIX MPEJACTaBICHUN O MPOUCXOXKIECHUM M CYIIHOCTH anreOpanyeckux aOCTpakiuii, crnocobe
OTPaKEHHSI MaTEMAaTUYECKON HAYKOW SBIICHHUI U MPOIIECCOB B MPUPOJIE U OOIIECTBE, POIH MaTEMATUIECKOTO
MOJICJIMPOBAaHUsI B HAyYHOM I[IO3HAHMM W B IPAKTUKE CHOCOOCTBYeT (OPMHUPOBAHMIO HAYYHOIO
MHUPOBO33PEHUS M KAYECTB MBIIIUICHUS, HEOOXOAMMBIX JIJIS aJalTallii B COBPEMEHHOM LIH(POBOM OOIIECTBE.
N3yuenue anreOppl obecrieunBaeT pa3BUTHE YMEHUs HAONI0/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIbI, (hopMynupoBaTh yrBepkaeHHs. OcBoeHHe Kypca anredpbl o0ecreyrBaeT pa3BUTHE JIOTMUYECKOrO
MBIIUICHUS] 0OYYaIOUIMXCS: OHH MCHOJIB3YIOT JEAYKTUBHBIE M WHAYKTHUBHBIC pacCyXICHHs, 0000IIeHUEe U
KOHKpeTU3aluio, abcTparupoBanue 1 aHainoruto. O0ydyeHue anredpe npenarnosiaraeT 3HaYMTEIbHbIM 00BEM
CaMOCTOSITENTLHON JIEITEIBHOCTH OOYYAIOMIMXCS, MO3TOMY CAaMOCTOSITEIbHOE pEUICHHE 3ajad SBISIETCS
peanu3anuen AeaTelbHOCTHOrO MPUHIUIA 00yUeHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay Uit OCHOBHOTO 0011ero 00pa3oBaHus OCHOBHOE
MECTO 3aHMMAIOT COJEp)KaTelIbHO-METOANYEeCKHe JIMHUU: «YHucina M BeIUUCIEHHS», «Anredpandeckue
BBIpAXKEHUS», «YpaBHEHUs U HepaBeHCTBay, «DyHKuuny». Kaxnas u3 3TuX colep:kaTelbHO-METOINYECKUX
JMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHHs Kypca, B3aUMOAEHCTBYS C APYTMMHU €ro JUHusAMU. B
XOJZIe HW3ydYeHHs Y4eOHOro Kypca OOydaromMMcs HTPUXOIMTCS JIOTUYECKH pPACCYXAaTh, HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIHN s3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Ajiredpay BKIHOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zefiaX MaTeMaTHYeCKOro 00pa30BaHHS
U CIIOCOOCTBYIOIIME OBJIAJICHUI0 OOYYaIOIUMKCS OCHOB YHHBEPCAJIBHOTO MAaTeMaTHYECKOIo s3bIKA.
ConepxarenbHOM ¥ CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOTO Kypca «AnreOpa» SBISIETCS  €ro
MHTETPUPOBAaHHBIN XapakTep.

Copnepxanne nuHUM «Yucaa W BBIYMCIEHUS» CIY)KMT OCHOBOM Ui JajbHEHIIEro H3y4dyeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIUXCS JTOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS
M0JIb30BAThCA AITOPUTMAMH, a TaKKe HIPUOOPETEHUI0 NPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX ISt
MOBCEHEBHOH >KM3HU. Pa3BuUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs CBSI3aHO C
palMoOHaJIbHBIMU U HMppalMOHAIBHBIMU 4HCIaMH, (OPMHUPOBAHHEM IMPEICTABICHUM O IEeHCTBUTEIHHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHIUM OTHECEHO K CpeiHeMY 00I11eMy 00pa30BaHUIo.

Copepxanuve JBYX aireOpandyeckux JIHMHUA — «AnreOpanyeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y 0OYYAOLIMXCS MaTEMAaTHYECKOT 0 anmnapaTa, He0OX0IMMOro
JUIS pelIeHys 3a7ad MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4y. Ha ypoBHe
OCHOBHOT'O 0011ero o0pa3oBaHMs y4eOHbII Marepuan rpylnrnupyeTcs BOKPYT pallMOHAIBHBIX BBIPAKEHUH.
Anrebpa NeMOHCTPUpPYET 3HAUEHHE MATEMaTUKM KakK s3bIKa JJIs MMOCTPOEHHS] MaTeMAaTUYECKUX MOJENEH,
OIMCaHMs MPOLIECCOB U SABJICHUHN peabHOro Mupa. B 3amaun oOydenus anredpe BXOIAT Takxke JajbHeHIIee
pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHHUS, HEOOXOJUMOT0, B YaCTHOCTH, U1 OCBOCHUSI Kypca HH(OPMAaTUKH,
U OBJIaJICHHE HaBbIKAMM JEJYKTUBHBIX paccyxieHuid. [IpeoOpazoBaHrne CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHAIBHO-Tpa(UYECKON JTMHUU HAIEJICHO Ha MOJydeHHEe 00yUYaroIMMUCs 3HAHUH
0 (QYHKIMIX KaK BaKHEHIIeW MaTeMaTH4ecKOW MOJENU ISl ONMMCAHUSA U HCCIEAO0BaHUS Pa3HOOOPa3HBIX
NPOIIECCOB M SIBIICHUM B mpupone U obmecTBe. M3ydyeHue wmarepuana CIOCOOCTBYET Ppa3BUTHIO Y
OoOy4aroluXxcsi YMEHHUSl HCIOJIb30BaTh pa3jMuYHble BBIPA3UTENbHBIE CPEICTBA S3bIKA MaTEMaTHKUd —
CIIOBECHbIE, CHMBOJMYECKUE, TpauuecKkue, BHOCHUT BKJIaJ B (POpPMHUpPOBAHUE NPEACTABICHUH O PpOJHU
MaTeMaTHKU B Pa3BUTUH LUBUIN3ALUU U KYJIBTYpBI.

Cornacno yyeOHOMY IuTaHy B 7—9 Kiaccax u3ydaercs y4eOHbIH Kypc «AnreOpay, KOTOPbIH BKIIOYaET
CIIEAYIOIIME OCHOBHBIE pa3fieibl colepxkaHusd: «Hucia U BBIUUCIEHUS», «AJreOpandecKue BbIPaKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha u3ydenue ydyebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B Hefielnto).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCICHUSA

Jlpo6u 0OBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO OT OJHON (POpMBI 3amucu pobeit Kk npyroit. [Tonstue
palMoOHAIBPHOTO YHUCIA, 3alUCh, CPAaBHEHME, YIOPAJOYMBAHHME PAIMOHAIBHBIX YHCcel. ApupMmeTndeckue
JEUCTBUS C pallMOHAIBHBIMY YKciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA Y4acTH, Ha JpoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpejAeieHue, MpeoOpa3oBaHHE BBIPAKEHHH HAa OCHOBE
OIpeIeJICHUs], 3aluCh OOJbIIMX 4YMcen. IIpoueHTsl, 3amuch MPOLEHTOB B BHIE ApoOUM M JpoOu B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOU TPaKTUKU.

[IpuMeHeHre MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

AsiredOpanyeckue BbIpasKeHM sl

[lepemeHHbIE, YUCIOBOE 3HAUEHUE BBIPAKEHUS C MepeMeHHON. JlonmycTUMble 3HAaUEHUs IIEPEMEHHBIX.
[IpencraBneHre 3aBUCUMOCTH MEXAY BelIMYMHAMU B BHUAe (opMyibl. Beruucinenus mno dopmynam.
[TpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXICCTBEHHO paBHBIC BBIPKEHHs, NMpaBuia MpeoOpa3oBaHus
CYMM M IIPOU3BEJICHUH, IpaBHila PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowrensl u MHorowieHel. CreneHb MHorouineHa. CIlOKEHHE, BBIUUTAHUE, YMHOXKEHHUE
MHOroujeHOB. POpMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl U KBaapaT pasHocTtu. Popmyna
Pa3HOCTH KBaApaToB. Pa3iiojkeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHus1 1 HepaBeHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHUS, [IpaBUiIa IPeoOpa30BaHus ypaBHEHUs, PABHOCUIIBHOCTh YpaBHEHUH.

JInHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIIO KOPHEH JIMHEWHOIO YypaBHEHMS, pELICHUE
JUHENHBIX ypaBHEHMH. CocCTaBiI€HHE YPAaBHEHMM IO YCIOBHIO 3aJadd. PellleHWe TEKCTOBBIX 3aJad C
MMOMOUIBIO YPaBHEHHUI.

JluneliHoe ypaBHEHHUE ¢ JABYMs IepeMEHHBIMHU U ero rpaduk. Cucrema IBYX JUHEWHBIX YpaBHEHHH C
IBYyMsI TIepeMEHHbIMH. PelieHue cucteM ypaBHEHUH cnocoOoM mojacTaHOBKU. [Ipumepbl pemeHus
TEKCTOBBIX 33]1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHHUH.

DOyHKIUH

Koopaunata Toukn Ha mnpsiMoi. UuciOBbIE NPOMEXYTKH. PaccTosHHMe MeXay IByMsl TOYKaMH
KOOPIMHATHON IIPSIMOIA.

[TpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opAMHATa TOYKW Ha KOOPAMHATHOM
wiockoctd. [lpumepsl rpadukoB, 3amaHHbIX (popmynamu. UrteHue rpaduKoB peasbHBIX 3aBUCUMOCTEH.
[Tonsatue ¢ynkumu. I'padux ¢ynkumu. CpoiictBa ¢yHkumid. JluneitHas Qynkuus, e€ rpaguk. ['padpux
byukiun Y = |X|. ['paduueckoe penieHne THHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yuciia ¥ BbIYUCICHUA

KBanpatuslit kopeHb u3 uuncia. [lonsartue o6 uppamnuoHanbHOM uucie. JlecaTuyHble MPUOIMKEHUS
uppanMoHanbHbIX uMcen. CBoiicTBa apuU(PMETHUYECKUX KBAaApaTHBIX KOpHEH W MX MpHUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enpIM MoKazaresieM U e€ cBoiictBa. CTaHgapTHas 3alliCh YHUCTIA.

Anrebpanyeckue BoIpakeHUSIAJIredpandyecKue BbIpasKeHust

KBanpaTHblil TpEXUuiieH, pa3iaoKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpandeckas npodb. OCHOBHOE CBOMCTBO anreOpawdeckoi apoou. CrokeHHWe, BBIYUTAHUE,
YMHOXKEHUE, JiefieHre anredpanyeckux apooeil. ParonanbHblie BRIpaKEHHUs U UX MTpeoOpa3zoBaHue.

VYpaBHEHHUs 1 HEpAaBEHCTBAY pABHEHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyina KOpHEH KBagpaTHOro ypaBHeHHsA. Teopema Buera. Perienue
ypaBHEHUH, CBOSIINXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTelimme qpoOH0-paliMoHaIbHbIC YPaBHEHHUS.

I'paduueckas HHTEpIpETALUsl YPABHEHUH C IBYMs MEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YpaBHEHH C
IOBYMs IIEpEMEHHBIMU. [IprMepsI peleHus CUCTEM HETMHEWHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.

Pemienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.



UucnoBble HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IepeMEHHON. PaBHOCHIBHOCTB
HEpaBEHCTB. JIMHEHHbIE HEPAaBEHCTBA C OJHOW mepeMeHHOW. CHUCTeMbl JIMHEHHBIX HEPaBEHCTB C OIHOMN
[IEPEMEHHOM.

OyHKIMN DYHKIUT

[Monstre ¢ynkiuu. OOnacTh ompeseNeHuss U MHOXKECTBO 3HaueHHi (yHKIuU. CrocoObl 3amaHus
hyHKIHA.

I'papux ¢ynkuuu. Ytenue cpoiictB ¢yHkuuu no e€ rpaduxy. Ilpumepsr rpadukoB ¢GyHKUIHH,
OTpaXKAIOIIUX peaibHbIE MPOIECCHI.

OyHKIUY, OMHCHIBAIOIIKE TPSMYI0O U OOpaTHYIO MHPOMOPLUOHATBHBIE 3aBHCUMOCTH, MX TpadHKu.
OyHkuuu Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyonanbHbple 4Mcia, MppalMOHANbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE JECSTUYHBIE JIPOOH.
MHOX€eCTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIE YHCIA KaK OECKOHEUHbIE AECATUYHBIE ApOOH.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXIY MHOXKECTBOM JIEHCTBUTENBHBIX YHMCEI W KOOPAMHATHOU
IIPSAMOM.

CpaBHeHue J1eHCTBUTENBHBIX YnCcell, apuMEeTUYECKHE JeHCTBUS C JEHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUpPa, JUIMTEIbHOCTh IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HAYCHHE BEIMYMHBI, TOUHOCTh HpubmmxeHus. Oxpyrienue uucen. Ilpuxkuiaka u
OILIEHKA PE3yJIbTaTOB BHIYUCICHUH.

YpaBHeHNSI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIIMXCS K JTUHEUHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHMH, CBOISIIMXCSA K KBaJApaTHbIM. buKBaapaTHoe
ypaBHeHue. [Ipumepsl pelenns ypaBHEHU TPETbel U YETBEPTOU CTEIIEHEN Pa3IOKEHUEM Ha MHOKHUTEIIN.

Pemienue 1poOGHO-pallMOHANIBHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3a1ay anredpandeckuM METO/IOM.

VYpaBHeHHE ¢ IByMs NEPEMEHHBIMU M €ro rpaguk. PemieHue cucreM JBYyX JMHEWHBIX ypaBHEHHUH C
IByMs IIEpeMEHHBIMU. PellleHne cucrteM AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a IPYyroe — BTOPOU
creneHu. ['paduyeckas HHTEpIpeTaLns CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aJau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPAaBEHCTB C OJHOW IEpEMEHHOM. PenieHue CUCTEM JIMHEWHBIX HEPABEHCTB C
onHoil mepemeHHoil. KBanpartHele HepaBeHcTBa. ['paduueckas MHTepHperanuss HEPAaBEHCTB M CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

OyHKIMN DYHKIUH

KBagpatnunas ¢ynxius, e€ rpadux u cBoiictBa. Ilapabona, KoopauHAThl BEPUIMHBI Mapabobl, 0Ch
CUMMETPHUH NapadoJIbl.

I'padukn dyskmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTsa.

Uucnosble nocie10BaTENbHOCTH YU CI0BBIE MOC/IE10BATEILHOCTH H IIPOrPpecCuu

[ToHATHE YMCIOBOM MOCIEOBATENILHOCTH. 3aJaHNE TTOCIIEA0BATEILHOCTH PEKYPPEHTHOM opMynoil u
dhopmysoit N-To WieHa.

Apudmerndeckass U reoMeTpuyeckas mnporpeccud. Popmynbl N-ro uieHa apuMeTHUECKOW Hu
Tr€OMETPUYECKON ITPOTPECCUM, CYMMBI IEPBBIX N YIJICHOB.

N300parkeHne 1wieHOB apu(pMETUYECKONH U T€OMETPUUYECKON MPOrpeccuii TOUKaMHu Ha KOOPAMHATHOMN
IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pOCT. CII0XKHBIE POLEHTHI.

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI VYYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOro Kypca «Anredpa» XapakTepu3yloTCs:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSBJIEHUEM HHTEpeca K MPOLNUIOMY M HACTOAIIEMY POCCHUMCKOM MAaTeMaTUKH, LICHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCHMCKUX MAaTeMAaTUKOB M POCCUMCKOM MaTeMaTH4ECKOM IIKOJBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTrUX HayKax U NPUKIIAJHBIX cepax;



2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 0053aHHOCTEH TpaKAaHWHA U PEaM3allii ero npas, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPakJaHCKOTO
oOmecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO dTUYCCKUX MPOOJIEM, CBA3aHHBIX C
MPAaKTUYECKUM MTPUMEHEHHEM JOCTIKEHHH HAyKH, OCO3HAHHEM BaYKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIAIIOB
B JICATEIIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YaCTHE€ B PCIICHHMH NPAKTUYECKUX 3a7ad  MaTeMaTU4eCKON
HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MATEMaTHUECKOro 00pa30BaHUs Ha MPOTSHKEHUU BCEH KHU3HH IJIS
yCIIENIHOM MPOo(ecCHOHANBHOMN NeSTEIbHOCTH U PA3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBEIOOpOM
U TIOCTPOCHHEM HWHAMBUIYAIbHON TPACKTOPHM OOpa30BaHUS W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTHIO K AMOIMOHAIIBHOMY M 3CTETHYECKOMY BOCIPUSATHIO MATEMAaTHUECKUX OOBEKTOB, 33/1ad,
peIeHHI, pPacCyX/IeHUI, yMEHHUIO BUIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIel B JESATEIPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHsI YeJOBEKa, MPUPOABI M OOIMIECTBAa, TOHUMAHHEM MATEMAaTHYECKOW HAayKH Kak
cepbl YEeNOBEUECKOW NESTEIBLHOCTH, JTAoOB €€ pa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS IMBHUJIM3AIINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKA W MaTEMAaTHYECKOHW KYJIbTYpOW KakK CpEICTBOM IO3HAHUS MHPA,
OBJIaJICHUEM MPOCTEUIITMMH HAaBBIKAMHU MCCIIEIOBATEIBCKON JICATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOpMHUPOBAHHE KYJLTYPbI 310POBbSI M IMOIMHOHAIBLHOTO
os1aromostyums:

TOTOBHOCTBIO NMPUMEHSTh MATEMAaTHYCCKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEACHUS 3I0POBOTO
o0pa3a Ku3HU (340pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA, PEryIspHas (U3NUecKas
aKTUBHOCTb ), COPMHUPOBAHHOCTBIO HaBbIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAaKOTO Ke
MpaBa JAPYroro 4ejJ0BeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM ISl pEIIeHUs 3a/a9 B 00JIaCTH COXPaHHOCTH
OKpY>Karolel cpelibl, INIAHUPOBAHHUS ITOCTYIIKOB M OILIEHKH MX BO3MOXKHBIX IOCIEACTBUH Ui OKpYXKaromei
Cpenbl, 0CO3HAaHUEM TII00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIIeM 1 MyTeH UX perieHus,

8) ananTanus K M3MEHAIOLIUMCS YCJIOBUSIM COLMATBHOM M NIPHUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHAM B YCJIOBHUSAX HEONPEACIEHHOCTH, TIOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JeATeNbHOCTh, B TOM YHCIE YMEHUE YUUThCS y APYTHX JIIOJEH,
proOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHMUSI, HABBIKM M KOMIIETEHIIUH U3 OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4Huclie (OPMYIHUPOBATH HJIEH, MOHSITHUS,
THITOTE3Bl 00 00BEKTaX W SIBIICHUSIX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABAThH AE(PHUINTHI COOCTBEHHBIX
3HAaHUI U KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE pa3BUTHE;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHHAMATH CTPECCOBYIO CHTYAIIHIO KaK BBI3OB,
TpeOYIOUMT KOHTPMEp, KOPPEKTHUPOBAaTh IPHUHUMAEMblE peIIeHUus U JAEUCTBHs, (QopMynupoBaTh H
OILIEHUBATh PHCKH U TIOCIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

ba3oBble Jjornueckue aeMcTBus:
® BBUIBJIATh W XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKHUX OOBEKTOB, TMOHSATHH,
OTHOIIEHUHA MEXAYy TOHATUAMH, (HOPMYIUPOBATH OINPEACICHHUS TIOHATHH, YCTaHABIMBAThH
CYIIECTBEHHBIN MpPU3HAK KIACCU(PHUKAIMHM, OCHOBAHMS JJIsi OOOOIIEHUS U CpaBHEHHsS, KPUTEPUU
MPOBOJMMOI0 aHAJIN3a;
® BOCIPHUHMMATh, (OpMyIHpOBaTh W  NPeoOpa3OBBIBATH  CYXKIEHHUS:  YTBEpAMTEIbHbIE U
OTpI/II_[aTeJII:HBIe, CAMHUYHBIC, YaCTHBIC U 06H_[I/I€, yCJIOBHI:IG;



BBIABJISIT MAaTCMAaTUUCCKHUEC 3dKOHOMCPHOCTHU, B3aUMOCBA3U W MNPOTHUBOPCYHA B (baKTaX, JaHHBIX,
HAOJMIOACHUAX W YTBEPXKICHUAX, IpelyiaraTb KPUTEPHUH [UIS BbISBICHUS 3aKOHOMEPHOCTEH u
MPOTUBOPEYHIA;

ACJIaTb BBIBOABI C  HCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3buparh [0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIEHHH (IpsMble U OT MPOTHBHOIO),
MIPOBOJMUTH CAMOCTOSITEILHO HECIOKHBIE JI0KA3aTeIbCTBA MAaTEMAaTHUECKUX (DAaKTOB, BBICTPANUBAThH
apryMeHTaluioo, MOPUBOAUTH TMPUMEPBl U  KOHTPIPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
paccyx/1eHus;

BBIOMpaATh CMOCO0 pelieHus y4yeOHOM 3amayM (CpaBHHMBATh HECKOJIBKO BapHaHTOB pPEIICHUS,
BbIOMpaTh HanboJIee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelibCcKue AeiiCTBHS.

UCIIOJIb30BAaTh BONPOCHI KaK HCCIICAOBATENILCKUIA WHCTPYMEHT [O3HAHMsS, (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIHO YCTAHABINBATh CKOMOE U
JaHHOE, (POPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

HPOBOJIUTH 0 CAMOCTOSTEIHFHO COCTABJICHHOMY IUIAHY HECIOXHBIH IKCIIEPUMEHT, HEOOJbIIOEe
UCCIIEIOBAHME [0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSTENILHO  (pOPMYIUPOBaTh OOOOWICHUS] M BBIBOJABI IO pe3yJbTaraM MPOBEIEHHOIO
HaOJIO/ICHHs, MCCIICOBAHNUS, OLICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011eHMIT;

HNPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE IPOLECCA, a TAKIKE BBIABHUIATh MPEAINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH HEZOCTATOUYHOCTh U U30BITOYHOCTh MH(OPMAINH, TaHHBIX, HEOOXOAMMBIX JUIsl PEIeHUs
3ajauu;

BbIOMPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MH(YOPMALUIO Pa3INYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (hopMy IpeJCTaBICHUS] MHPOPMALMN U WIUTIOCTPUPOBATh PellaeMble 33/1a4d CXEMaMH,
auarpamMmaMu, HHOUM rpadukoi 1 uX KOMOMHALMSIMU;

OLIEHUBATh HAAE&KHOCTb HHGOpPMALMU 10 KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEJIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBHUA:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYKICHHUSI B COOTBETCTBHH C YCIOBUSMHU M IEJIIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 10 X0y PEIICHHS 3a/1a9l, KOMMEHTHPOBATh MOJTyUYESHHBIA PEe3yJIbTaT;

B XOJIe 00CYXJIEHHUs 33JaBaTh BOIMPOCHI MO CYIIECTBY O00CYKIaeMON TeMbl, MPOOIEMBI, perraeMoin
3a/laud, BBICKA3bIBATh HJIEW, HAICJICHHBIE Ha TIOWMCK PEIICHUS, COMOCTABIATH CBOU CYXKIEHUS C
CYXJICHHSIMH JIPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYXXWUBATh PA3JIMYUE M CXOJICTBO IO3UIHH, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTABIATh  PE3ydbTaThl  PEIICHUS 3aJladd, OSKCICPUMEHTa, WCCICAOBAaHUSA, MPOCKTa,
CaMOCTOSITENTLHO BBIOUPATh (pOpMAT BBICTYIUICHHS ¢ YYETOM 3aj7ad Mpe3eHTAIlH U 0COOEHHOCTEH
ayTUTOPHH;

MMOHMMATh W WCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ WHIUBUAYAITBHONH paOOTHI PU PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH I€JIb COBMECTHOM JEsATEeNbHOCTH, IIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW paboThl,
pacrmpenensaTb BUIIbI padoT, TOTrOBapUBAThCS, 0OCYKIATh MPOIECC M Pe3yabTaT padoThl, 00001IaTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acCTBOBATh B IPYIIOBHIX (hopMax padoThl (00CYKIeHUsI, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMbI U
JpyTHeE), BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPAMHHUPOBATH CBOM JEUCTBUS C IPYTHMMH WICHAMU
KOMaH/pl, OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOMMUHA TPOAYKT 1O KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranmu3anmus:
®  CaMOCTOSITETILHO COCTABJISATH TUIAH, AJITOPUTM PEIICHUS 3aa4M (WJIH €ro 4acTh), BRIOUPATh CIIOCO0
pelieHns ¢ y4éToM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOpMALIUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
e BJageTh crocobaMu CaMOINPOBEPKH, CAMOKOHTPOJIS TIpolecca U pe3yiabTara peHICHHUs
MaTeMaTH4eCKOH 3a7auu;
® [PEIBUJIETHb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEHICHUU 33J]a4, BHOCUTh KOPPEKTUBbI
B JICATEIBHOCTD HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OICHUBATh COOTBETCTBHE pe3yJibTaTa ACSITeIbHOCTU MOCTABJICHHOMN 1IeNU U YCIOBUSM, OOBACHATH
MPUYMHBl  JOCTMDKEHUS WM HEAOCTH)KEHUS 1IeNM, HaXOoAWTh OMMOKY, JaBaTh OLIGHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJbBTATbBI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yucsia ¥ BLIYUCICHUA

BeImonHATE, coyeTas yCTHbIE M IUCbMEHHBIE TPUEMBI, apr(MeTHIecKre JeHCTBUS ¢ pallHOHAIEHBIMU
YHCIIAMHU.

HaxonuTe 3Ha4YeHUs YHMCIOBBIX BBIPAKEHUH, NPUMEHATh pPAa3HOOOpPA3HbIE CIIOCOOBI M TPUEMBI
BBIUUCIICHUS 3HAUCHUM APOOHBIX BBIPAXKEHUH, COIEPKAILINX OOBIKHOBEHHBIE U IECSITUYHbBIE IPOOH.

[lepexonuth OT OgHOW (OPMBI 3amMCHU YHUCENT K JApYroil (IpeoOpa3oBbIBAaTh JIECATUUYHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyryiTh yncia.

BbINONMHATE NPUKHUIIKY U OLIEHKY pe3yJbTaTa BHIYMCIEHUH, OLIEHKY 3HAUE€HUIN YMCIIOBBIX BBIPAXKEHHM.
BbINOMHATE AEUCTBHS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[TpuMeHsITh IPU3HAKU JEIMMOCTH, Pa3I0KEHHE Ha MHOKUTENIN HaTypalIbHbBIX YHCEIL.

Pemarp  NIpakTUKO-OPHUEHTHPOBAHHBIE  3a/Jadyd,  CBA3aHHbBIE C  OTHOIICHHUEM  BEJIMYMH,
MIPOMOPLHMOHAIBHOCTIO BEJIMYMH, MPOLIEHTaMHU, HHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1ad ¢ Y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHUs

Hcnonb30BaTe anreOpanyeckyr0 TEPMUHOJOTHIO M CUMBOJIMKY, IIPUMEHATh €€ B MPOLIECCE OCBOSHUS
yueOHOro Marepuarna.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPKEHUM MPU 3aJJaHHBIX 3HAUEHUSIX EePEMEHHBIX.

BrimonHATe npeoOpa3zoBaHus 1IEIOT0 BHIPAKEHUSI B MHOTOWIEH IPUBEIEHUEM MOJIOOHBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BBINONMHATE YMHOMKE€HHE OJHOWIEHA Ha MHOTOWIEH M MHOrO4YjeHa Ha MHOTOYIEH, MPUMEHSTH
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymecTBIATh pa3ioKeHHe MHOTOWIEHOB Ha MHOKHMTEIH C MIOMOIIBIO BRIHECEHUS 3a CKOOKHU 00IIero
MHOYHTEJIS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHEHUS (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh npeoOpa3zoBaHKsl MHOTOWIEHOB JJISl PELICHHS pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonp30BaTh CBOICTBA cTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIMU I IPeo0pa30BaHUs BHIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHUS ¢ OJHOW NEPEMEHHOW, NMPUMEHsS IpaBWiIa Iepexoia OT MCXOIHOTO
YpaBHEHHUS K paBHOCUJILHOMY eMy. IIpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumMensTH rpaduyeckre METOIbI NP PELICHUH JTUHEWHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupats mnpuMepbl Map YUCEN, SBISAIOLUIMXCS pEIIEHUEM JHMHEHHOrOo ypaBHEHHS C JIByMs
IIEPEMEHHBIMH.

CTpouTth B KOOPIMHATHOM IUIOCKOCTH Tpa(UK JIMHEHHOro ypaBHEHHs C JIByMs IE€PEMEHHBIMU,
MOJIB3YSICh TpaMKOM, IPUBOAUTH PUMEPHI PELICHUST YPABHEHHUS.

Pemiate cuctemsl I1ByX JTMHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.



CocTaBiATh U pemiarh JUHEHHOE YpaBHEHNE UIIM CUCTEMY JIMHEMHBIX YPAaBHEHUH 110 YCIOBHUIO 33JauH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBIN pe3ybTar.

DyHKUNH

N3006paxaTh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpAMHATAM, JIYYH,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIC IIPOMEXKYTKU Ha alreOpandecKoM s3bIKe.

OTtmeuaTs B KOOPAMHATHOM IUJIOCKOCTHM TOYKH [0 33JaHHBIM KOOpIMHATaM, CTPOUTH TIpauKu
TuHEeWHBIX QyHKIU. CTpouTs rpaduk GpyHKIMU Y = [X|.

OnuceiBaTh C MOMOUILIO (PYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii cnoco® mpencTaBieHHs W aHauu3a WHGOpPMAIMM, U3BIEKAaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy o0ydenus B 8 kjacce 00y4JaroImuics MOIyduT CIACIYIOIIUE IPEIMETHBIC Pe3yIbTAThI:

Yuciia u BbIYMCTICHUS

Hcnonp30BaTh HavajlbHBIE IMPEACTABICHUS O MHOXKECTBE JEMCTBUTEIBHBIX YMCEN JJIs CPAaBHEHMS,
OKpPYTJICHUS ¥ BBIYMCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIIAa TOUKAMH Ha KOOPIUHATHON TPSIMOM.

[IpuMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHSA, HAXOIAWTHb KBaJpaTHBIE KOPHH,
UCIOJNB3YSl MPU HEOOXOAMMOCTH KAIbKYJISTOP, BBIMOJIHATH MPEeoOpa3OBaHUSl BBIPAKEHUN, COJEPIKAIIUX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX M MabIX YHCEN C MMOMOIIBIO AECATUYHBIX IpoOei u creneHeil yucia
10.

Anaredpanyeckne BbIPaKeHUs

[IpuMeHsTh MOHSATHE CTENEHM C LIEJIbIM II0KA3aTeJeM, BBINOJIHATH NPEOOpa30BaHUsl BBIPAKECHUH,
coJiep KallluX CTENEHHU C LUEIbIM IT0KA3aTEIEeM.

BBINONMHATE TOXAECTBEHHbIE MPEOOpa3oBaHMs pAIlMOHAIbHBIX BBIPAKEHUH Ha OCHOBE IpaBHUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpuMeHATH peoOpa30BaHus BBIPAKEHUN JJIS peIICHHs Pa3JInYHbIX 33/1a4 U3 MaTeMaTHKH, CMEKHBIX
MPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHs H HEPABEHCTBA

Pemarp nuHeliHble, KBajJpaTHbIE YpaBHEHUS W pallMOHaJbHbIE YpPAaBHEHHUS, CBOJSILUECS K HUM,
CHCTEMBI JIByX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomnuTs mpOCTEHIINE HCCAEAOBAHUS YPABHEHWH M CUCTEM YPABHEHUW, B TOM YHCIE C
IpUMEHEHHEM TpapHuuecKuX MpecTaBieHni (YyCTaHaBIMBaTh, UMEET JIN ypaBHEHUE WU CUCTEMa ypaBHEHUH
pEeIIeHNs, €CIIU UMEET, TO CKOJIbKO, U ITPOYee).

[lepexoauTs OT clIOBECHOM (OpMYTUpPOBKM 337auu K e€ anreOpandyeckoil MojAenu ¢ IOMOIIbIO
COCTaBJICHUsS] YpaBHEHHUS WJIH CHCTEMbl YpaBHEHUMN, WHTEPIPETHPOBATh B COOTBETCTBHU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yIbTar.

[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB AJIsl CPABHEHMS, OLICHKH, pellaTh JTMHEITHbIe HEPaBEHCTBA
C OJIHOW TMepeMEeHHOW M UX CHUCTeMbl, JaBaTh TIpadUUYECKyl0 HIUIIOCTPALMIO MHOXKECTBA pPELIeHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

[lonumats W wucnonb30BaTh (YHKIUOHATIbHBIE TOHATUS M S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYeHMS), ONpeNeNATh 3HaUCHHE (PYHKIUHN MO 3HAYCHHUIO apryMEHTa, ONpeNeNsaTh CBOHCTBA (YHKUIUHU
o e€ rpaduky.

Ctpoutb rpaduKu 3J€MEHTapHBIX QYHKIUH BUJIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OIIICBIBATH CBOICTBA YHCIOBOM (yHKIMH 110 e TpaduKy.

K konIry o0yuenus B 9 kjacce 00y4Jaromuics MoIyduT CIeIyIOIue NPeIMETHBIC Pe3yIbTaTh:

Yuciia 1 BBIYMCTICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BoeimonuaTe apudmMeTnueckue AeUCTBUS C pallMOHAIBHBIMU YHCIIAaMH, COUeTasi YCTHHIE U MUCbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BHIYNCICHMSI C HPPALMOHAILHBIMH YU CIIaMU.

Haxonuth 3HaueHus cTeneHed ¢ LEeNbIMU MOKa3aTelsIMA U KOpPHEH, BBIYUCIIATh 3HAYEHHS YMCIOBBIX
BBIPAKCHUM.



OxpyryiATh [EHCTBUTENBHBIE YHCIIA, BBINOJHATH MPUKHUIKY pE3yibTaTa BBIYMCIEHUM, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHUs M HEPABEHCTBA

Pemiate nuHelHble U KBaJpaTHbIE YPABHEHUS, YPAaBHEHMsI, CBOJAIINECS K HUM, IIPOCTEHIINE APOOHO-
paloHaIbHbIE ypaBHEHUS.

Pemiate cucteMsl ABYX JIMHEHHBIX YPAaBHEHUH € JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX YpPaBHEHUIl, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TekcToBbIE 3aauM ainreOpaMyecKuM CHocoOOM C IMOMOILBIO COCTABICHHS ypaBHEHUS WIIU
CUCTEMBI JIByX YPaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBoauTh mpocTeillline HCCIEeNOBaHUS YpPaBHEHWH M CHCTEM YpaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TpapuUeCcKUX MpeCTaBIeHUH (YCTaHABINBATh, HIMEET JIU YPABHEHUE UJIM CUCTEMa ypaBHEHUN
peLLeHMs], €ClIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh pEIICHHUE HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alUCBhIBATh PEIIEHUE ¢ IOMOILBIO CUMBOJIOB.

Pemarb cucTemMbl JMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEpPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM NMpPSIMOM, 3alMCHIBATH pPEIIEHUE C
IIOMOLUIbIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA NPU PEIICHUH Pa3IMYHbIX 33/au.

DyHKIUH

Pacnio3HaBath (yHKIMM U3ydeHHbIX BHUIOB. Iloka3bIBaTh CXEMaTHUYECKH paclOJIOKEHHE Ha
KOOPJIMHATHOH IJI0CKOCTH rpadukoB GpyHKImid Buaa: Y = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 K03(()HUINEHTOB, ONUCHIBATH CBONCTBA ()YHKIIUIA.

Ctpouth M H300pakaTh CXEMaTHUECKH TIpadUKH KBaAPAaTHUHBIX (YHKIHH, OMHCHIBATH CBOWCTBA
KBaJPaTUYHbIX QYHKLUH 110 UX rpadukam.

Pacnio3naBath KBajpaTu4Hy0 QYHKIUIO IO GopMysie, IPUBOAUTH IPUMEPHI KBAPATUUHBIX (YHKIIHH
U3 pearbHOH KU3HU, (PU3NKH, TEOMETPHH.

YucioBble NOC/I€10BATEIBLHOCTH U IPOrPeccuu

Pacrnio3HaBaTh apupMeTHIECKyI0 1 TEOMETPUUECKYIO IIPOTrPECCUH MIPH pa3HbIX CrIoco0ax 3aJaHMusl.

BBINOMHATE BBIUKCIEHUS C UCIIOJIb30BaHEM (POPMYII N-T0 uieHa apu(pMETHIECKON U T€OMETPUUYECKOM
IIPOrpecCuil, CyMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHON TJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHCIOBBIMU I1OCJIEIOBATEIBHOCTSIMY, B TOM YHCIE 33a4H U3 PEaIbHOU
YKU3HHM (C UCTIOIH30BAHUEM KAIBKYJISITOPA, IIU(GPOBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHMUE
7 KVIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3aeioB U TeM (uu¢posBbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThl pecypesI
1 Yucna ¥ BeIYKCIIEHUS. PaliioHaabHbIE o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anrebpandeckue BoIpaKeHUS 27 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHCHHI H HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopamnarst u rpaguxu. Pynxin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> [osopenue i 0bobmerne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
8 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa30OBATENBHBIE
padoTbI padoThbI pecypesI
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagpaTHeie KOpHU 15 https://m.edso0.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ HeTbIM 7 bu6mmorexa [IOK
nokaszaresem https://m.edsoo0.ru/7f417af8
3 AnrebpanuecKue BHIPaXKEHHUS. 5 1 bubnuoreka [IOK
KBaaparHbiii TpéxusieH https://m.edsoo0.ru/7f417af8
4 AnrebpandecKkue BhIpaKEHUS. 15 1 bubnuotexa [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK

YpaBHEHUH

https://m.edsoo.ru/7f417af8
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bu6mmoreka [IOK

7 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DymiciH. OCHOBHEIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKim. Hucnossie dyricin o https://m.edsoo0.ru/7f417af8
bubmuoreka [JOK
10 Tosropenne i 0bodmenue 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5) 0
9 KUIACC
KoanuectBo yacos JJIeKTPOHHBIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/mm IporpamMmbl Beero KOﬁHTpOJ‘IbeIe HpﬁaKanecKne 0BpA30BATETBHBIE
padoThI padoThI pecypesl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubnuorexa [JOK
OJTHOU TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
> Py 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmorexa [IOK
3HaHUHI https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
1. VYwuebnuk Anrebpa 7 xinacc. ABrop FO.H. Makapsrues, nznatenscto «IIpocBemenue»
2. AnreGpa, 8 xi1.: yueOHUK 17151 0011e00pazoBarenbHbIX opranu3anuii / 0. H. Makapsrues, H. T
Munrok, K. U. Hemkos, C. b. CyBoposa; noa pegakuueit C. A. TensikoBckoro. —
M.:IIpocseuicHue.

3. Aunrebpa, 9 ki.: yueOHHK 115 001ieo0pazoBarenbHbIX opranu3amnuii / F0. H. Makapserues, H. .

METOJUYECKUE MATEPUAJIBI AJ151 YUYUTEJIA
1. Tloypounsle minansl no yueOHuKy MaxkapbsrueBalO.H.,asrop T.}O.{romMrHa, H31aTeNbCTBO «Y YUTEIb)

2. Anre0Gpa, 8 xi1.: qumaktudeckue Mmarepuansl / B. WM. XKoxos, }0. H. Makapsrues, H. I'. Munaiok. —

3. M.: IIpocsemienue.

4. Aunrebpa, 8 xi1.: rematuueckue tectsl / FO. I1. {yauusi, B. JI. Kponrays. — M.: [IpocBemienue..

5. Jlmmaktudeckue marepuasl o anredpe 8 kiacc . Asrop H.B. Bactor, M. B. Maptupocsin. Mockaa.
«W3par-mkomna 21 Bex»

6. Aumnekcanngposa JI. A. AnreOpa, 7 Ki1.: KOHTpoJIbHEIE paboTel/ JI. A. Anekcanapoa. — M.:
MHuemo3uHa

7.Anekcanapona JI. A. Anre6pa, 7 KII.: camocTosiTelbHbIe padboTel/ JI. A. Anekcannpoa. — M.:

Muemo3una
8.«Anrebpa» - 9 knacc, Tectol «M3aaT — mkona XXI| Bek», E.B.

CnenenkoBa,A.b.Yenunos,I1.B.YynkoB u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

e VHuBepcalbHOE MyJlbTUMeANNHHOE nocodue k yueoHuky FO.H. MaxkapsrueBa Anre6pa 7,8,9 kmnacchl .
N3narenscTBO «OK3aMeH»

e caift WWW.prov.ru (pyopuka «Maremaruka)

e Inrepuer-mkoina IIpocsenienue.ru.

e www.edu.ru
e Wwww.pedsovet.ru
e www.openklass.ru

e Enunas xoyutekiyu udpoBeIx 00pa3oBaTenbHBIX pecypcos: hitp://school-collection.edu.ru/.

e (Caiir http://MmaremaTnueckasg-1koaa.pd



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.prov.ru#_blank
http://school-collection.edu.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Fматематическая-школа.рф#_blank

