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INOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma yuebHOTO Kypca «Anredpa» Ha YPOBEHb OCHOBHOTO OOIIIETO 00pa3oBaHus
1t o0ydaromumxcst 7-9-x kimaccoB MBOY COII Ne 2 r. BonoTHOTo pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSMU:

o depepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Denepauun»;

o mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHUH GeaepaaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O OOIIET0 00pa30BaHUM;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxkacHUH GeaepaaTbHON
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUY;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaennu [lopsiaka opranuzanuu
Y OCYIIECTBIIEHUSI 00pa30BaTEIIbHON JIEATEILHOCTH M0 OCHOBHBIM 00I1Ie00pa30oBaTeIbHBIM
porpaMMamM — 00pa3oBaTeIbHBIM MIPOTrPAMMaM HAYaILHOTO O0IIIEro, OCHOBHOTO O0IIEro 1
CpeaHero o0mero oopa3oBaHusy;

e CII2.4.3648-20 «CaHuTapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alUsIM
BOCITUTAHUS U 00YUYEHUSsI, OT/IbIXA U O3/I0POBJICHUS IETEH U MOJIOJICKI», YTBEPIKICHHBIX
MIOCTaHOBJICHHEM I'JJaBHOTO cCaHUTapHOTro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnennveckne HOPMAaTUBBI U TPeOOBaHUS K 00ECTICUCHHIO
0e30macHOCTH M (MJK) O€3BPEAHOCTH IS YesIoBeKa (PaKTOPOB Cpebl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIECHUEM IJIaBHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIMH Pa3BUTHUSI MATEMATUYECKOTO 00pa30BaHUs, YTBEPKICHHOMN pacopsKEeHHEM
[TpaButenscTBa o1 24.12.2013 Ne 2506-p;

o denepanbHO paboueit mporpaMmbl yueOHOTo Kypca «Anredpay, KOTOPBIM BXOJUT B COCTAB
yuebHoro npeamera «MareMaTHKay.

Pabouas mporpamma opreHTHUpPOBaHA Ha IIEJIEBBIE MPUOPUTETHI, CHOPMYITUPOBAHHBIE B
dbenepanbHO paboyei mporpaMMe BOCIUTaHUA U B paboueil nporpamme Bocnutanuss MbOY COILI
Ne 2 r. bonotHoro.

Anrebpa sBIseTCS OJTHUM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIero 00pa3oBaHMs: OHA
o0ecrnieunBaeT U3y4eHHE APYTUX AUCLUILUIMH, KaK €CTECTBEHHO-HAYYHOT'0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXO0IMMO ISl MPOJIOJIKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON KHU3HH.
Pa3Butre y o0yuaromuxcs HayqHbIX IPEICTABICHUN O MPOUCXOKIEHUH U CYIITHOCTH anredpandeckux
abcTpakiui, cmocode OTpaskeHUs MaTeMaTUYECKOM HAYKO SIBJICHUN U TIPOIIECCOB B IPUPOJIC U
oO1iecTBe, PO MAaTEMaTUYECKOTO0 MOIETMPOBAHNUS B HAYyYHOM [T0O3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KQUeCTB MBIIIIJICHHS, HEOOXOAUMBIX IS afalTalluy B
coBpeMeHHOM 1 poBoM ob1IecTBe. M3ydenne anredpbl o0ecrnednBaeT pa3BUTHE YMEHUS HAOTI01aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUIHOCTHU MBIIICHHUSI, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBHS M BBIBOJIBI, (DOPMYIUPOBATH YTBEPKICHUSI.
OcBoenmne Kypca anreopbl 0oecredurnBaeT pa3BUTHE JOTMUYECKOT0 MBIIIICHHS 00YyYaIOIMXCsl: OHU
UCIOJIB3YIOT A€TYKTUBHBIE U MHAYKTUBHBIE PACCyXAEHHsI, 000011IeHNnEe 1 KOHKPETU3ALINIO,
abctparupoBanue u aHanoruto. O0ydeHue anredpe mpeanoiaraeT 3HauuTENbHBIA 00BEM
CaMOCTOSITENTHOM IeATEIbHOCTH 00YJaroIINUXCsl, TOITOMY CAMOCTOATEIBHOE PEIIEHUE 3a/1a4 SIBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHITUTIA O0yIeHUS.

B cTpykType mporpamMmmsl yueOHOTO Kypca «Anredpa» Juisi OCHOBHOTO OOIIEro oO0pa3oBaHUs
OCHOBHOE€ MECTO 3aHHMAIOT COJEpXKATEIbHO-METOAUYECKUEe JIMHUM: «YHucina W BBIYUCICHUSY,
«AnreOpanueckre BBIPAKCHUS», «YPpaBHCHHS W HepaBeHCTBa», «DyHkmum». Kaxmas u3 »Tux
CoJIepKaTeIbHO-METOANYECKUX JIMHUM pa3BUBAEeTCS Ha MPOTSHKEHMM TPEX JIET HM3YYeHHs Kypca,
B3aMMOJICICTBYS C IOPYTMMH €ro JWHUsAMU. B xozxe wu3ydyeHus ydyeOHOTro Kypca oOydarommumcs
MIPUXOJUTCS JIOTUYECKU PacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B cBsizu ¢
3TUM B TMpOrpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHUKH,
NIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTHYecKoro oOpa30BaHUS U CIIOCOOCTBYIOIINE



OBJIAJICHUIO OOYYarOIIMMUCS OCHOB YHHBEPCAJIHHOI'O MaTeMaTHUecKoro s3bika. ConmepkaTenbHON U
CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOTro Kypca «Aredpay sBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copnepxanue nuHUM «HUuciia U BBIYMCIECHUS» CIYXKUT OCHOBOM Ui JAJbHEHIIET0 HW3Y4EHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCS JIOTMYECKOTO MBILIUIEHUS, (OPMHUPOBAHUIO
YMEHUS MOJIb30BAThCS ATOPUTMAMHU, a TAaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX
IUIs TOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O 00LIEro oOpa3zoBaHUs
CBSI3aHO C palMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIaMH, (OPMHPOBAHUEM IIPEICTABICHUH O
JeUCTBUTEILHOM 4HCIIe. 3aBEpIIEHHE OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CpeAHEMY oO0IIeMy
00pa3oBaHMIO.

Copneprxanue IByX anreOpandeckux JUHUN — «Anredpandeckre BhIpaXXeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO y OOYyYarOIIMXCS MaTeMaTHYecKOro —anrmapara,
HEOOXOAMMOro JUid pelIeHus 3a7ad  MaTeMaTUKHM, CMEXHBIX IpPEeIMETOB M  IMPaKTHKO-
OPHEHTHUPOBAHHBIX 3agad. Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHHMs Y4YeOHBI MaTepHuai
IPYNIIUPYETCsS BOKPYI PAallMOHANBHBIX BbIpakeHUil. Anredpa JeMOHCTPUPYET 3HaUCHHE MaTeMaTUKU
KaK f3bIKa JUIsl IOCTPOEHUSI MaTEMaTHUYECKUX MOJIEEeH, ONUucaHusl IPOLECCOB U SIBICHUN pEallbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JalibHEHIllee pa3BUTHE alrOPUTMHUYECKOIO
MBIIUICHHUS,, HEOOXOAMMOTO, B YaCTHOCTH, IJIsI OCBOCHHUS Kypca HH()OpPMATHKH, W OBIIAJICHUE
HaBbIKAMU JIElYKTUBHBIX paccyxkaeHuid. IlpeoOpa3oBanue CcHUMBOJNBHBIX ()OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copneprxanue (GyHKIMOHAIBbHO-TpapUUECKON JIMHUYU HALEJIEHO Ha MOJydyeHHE 00y4aroluMHCs
3HAHUW O (YHKIUAX KaK BaKHEUIICH MaTeMAaTHYECKOW MOJENH IS ONHMCAHUS M HCCIICIOBAHUS
pa3sHOOOpa3HbIX MPOLECCOB U SIBIECHUI B mpupoje U obmecTse. M3yueHne mMatepuaia criocoOCTByeT
pa3BUTHIO Yy OOYyYarOUIMXCs yMEHHs HCIOJIb30BaTh pPa3jIMuYHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKd — CJIOBECHbIe, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBaHUE
MIPEICTAaBICHUI O pOJIM MATEMATUKH B Pa3BUTHU LUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueObHOMY IulaHy B 7-9 Kiaccax M3ydaeTcst yueOHbIH Kypc «AureOpa», KOTOPBIH
BKJIIOYAET CIIEYIOIME OCHOBHBIE pa3JieNbl cojiepkanus: «HUuciaa u BIYUCICHUA», «Alredpanyeckue
BBIpAXKEHUS», «YPaBHEHUS U HEPABEHCTBaY», «DyHKIHUN».

Ha u3zydenune yueGHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3 vaca
B HeJeno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEZIEI0).

Jl1ia peanu3anuu mporpaMMbl HCTIONB3YIOTCS YUeOHUKH, TOMYIICHHBIE K UCIIOJIb30BAHHIO IIPU
pealn3anui UMEIONTNX TOCYIapPCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTEIBHBIX IPOTPaMM HAYaIBHOTO
00111ero, OCHOBHOT'O 00IIIET0, CPETHETO 0OIIETO 00Pa30BaHUs OPTAHU3AINSIMH, OCYIIECTBISTIONTUMU
00pa3oBaTeNbHYIO ACATEIHHOCTD, TPUKa3oM MuHmpocsemieHus ot 26.06.2025 No 495:

e Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi YPOBEHb: YUeOHUK; 15-¢ u3ganue,
nepepaborannoe / Makaperues FO.H., Munarox H.I'., Hetukos K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimonepHoe obmiectBo «M3marensctBo "[Ipocsemienue” »;

e Maremartuka. Anrebpa: 8-if kjacc: 0a30BbIi YPOBEHb: YU€OHUK; 16-¢ U3gaHueE,
nepepadorannoe / Makaperues F0.H., Munmiok H.I'., Hemkos K.W. u npyrue; nox pex.
Tensxosckoro C.A., AkimonepHoe o61miectBo «M3narenbctBo "[IpocBemnienue»;

o Matemaruka. Anredpa: 9-if kiacc: 6a30Bblif ypoBeHb: YUeOHHK; 15-¢ nznanue,
nepepaborannoe / MakaperaeB FO.H., Munarox H.I'., Hemikos K.W. u npyrue; nox pex.
TenskoBckoro C.A., AkionepHoe o6mectBo «M3narensctso "IIpocsenienne”»

DJeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIIEHHBIE K HCIIOIB30BAHUIO IIPU peaTu3aIiu
MMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHbBIX IPOTrPaMM Ha4aJIbHOT'O O0ILETo,
OCHOBHOTO 001IIeT0, CpeAHEro oo1ero oopa3zoBanus npukazoM MunmpocsemeHus or 18.07.2024 Ne
499:

o Anrebpa, 7 knacc. DI'AOY IO «Akanemust Munnpocsenienus Poccumy;



e Anrebpa, 8 kimacc. DI'AOY IO «Akagemust MunmpocBemerus: Poccumy;
e Anrebpa, 9 ximacc. DI'AOY IO «Akagemuss MunmnpocBemerus Poccumy;



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXO OT OAHON (OopMBI 3amucu Apodei K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS C pallMOHANIBHBIMU YHCiIaMu. PemieHue 3amad u3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeesieHHe, MPeoOpa3oBaHue BBIPAKECHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00bIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJE NPOLEHTOB. TpHU OCHOBHBIC 33Jjaud Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PealbHOM
IIPAKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHbIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOM. /lomycTuMble 3HAYEHHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXXEHMSI, IPaBUJIa MIPEOOpPa30BaHUs CyMM U MPOM3BEIEHUH, MpaBUia PacKpbITUs CKOOOK U
HPUBECHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowiensl U1 MHOrowieHsl. CteneHb MHOrowieHa. Cil0)KeHHe, BBIYMTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3iokeHre MHOIOYWIECHOB HA MHOYKUTEH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHusl ypaBHEHUs, PAaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEHW JIMHEWHOIO ypaBHEHWS,
pelieHne JMHEWHbIX ypaBHeHUH. CocTaBlieHUE YpaBHEHMH IO YCJIOBHIO 3ajnadyu. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI epeMEHHBIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TOMOIIBK CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara toukn Ha npsmoi. UucimoBble NpoMexyTku. PaccrosiHme Mexay IByMs
TOYKaMU KOOPAMHATHOMU IIPSIMOM.

[MpssmoyronpHas cucrema koopawHat, oc OX m Oy. AOciucca M opJuHATa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. UreHue rpaduxos
peanbHbIX 3aBUcuMocTed. [lonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHU.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumu y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

8 KUIACC

Yucisia ¥ BbIYUCICHUA

KBagpatusiii kopenbp u3 uncna. [loHstue o0 uppanuoHanbHOM uwucie. [lecaTudHble
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoNCTBA apu(METHUECKUX KBaJPATHBIX KOPHEH U MX
OpUMEHeHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

Crenens ¢ 1enbpIM IoKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCIA.

AnredOpanyeckue BbIpasKeHH sl

KBanpaThslil TpéxuiieH, pa3iaoKeHUE KBAaPaTHOIO TPEXUIEHA HA MHOKHUTEIH.



Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpamveckoil apobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJeHNe anredpandeckux ApoOeil. ParnroHanpHble BbIpaXEHUS M UX
peoOpazoBaHueE.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMmylia KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. [Ipocreiimue apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'paduueckas uHTEpHpeTallvs YpPaBHEHUN C ByMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpPaBHEHUH C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alNreOpandecKuM Crocooom.

UucnoBble HepaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

DOYyHKIUH

ITonsarue ¢pynkuuu. O6nacTb ONpeseNeHuss U MHOKECTBO 3HaueHu ¢pyHkuuu. Criocoobl
3a1aHus (QYHKITHA.

I'paduk ¢yuknuu. Urtenune cpoiictB (ynkuuu mno e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

@DyHKIUM, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxumn y = X2, Y = X3, y = VX, y=|x|. [paduteckoe pemeHme ypaBHEHHI i CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia 1 BBIYUCICHUA

PanmonaneHble 4Kcna, HppaluoOHAIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHBIE 1ECATUYHbBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCE, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JIecsTUUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHHE IEHCTBUTENBHBIX 4uCel, apu(pMeTH4YecKhe AEHCTBUS C JIEHCTBUTEIbHBIMU
qHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYKAIOLIETO MHpPA, AJIUTEIBHOCTh IPOIECCOB B OKPYKAIOIIEM
MUDE.

[IpuOnmx€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTh MNpuOIMkeHUs. OKpyrieHHE YHCel.
[Tpukuaka v OLEeHKa Pe3yIbTaTOB BEIUNCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHHUHW TPETbeM M 4YETBEPTOM CTENECHEU
pa3I0KEeHNUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHMH.  PemieHne — TEKCTOBBIX — 3ajau
anreOpanvdecKuM METOOM.

VYpaBHeHHE ¢ ABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucteM ABYX JHMHEHHBIX
YpaBHEHUU ¢ AByMsI NepeMeHHBbIMU. PerieHue cucteM ABYX YypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLns CUCTEMbl ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 33au aNreOpandeckuM CriocoOOM.

YucnoBbie HEPABEHCTBA U MX CBOMCTBA.

PemreHne IMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHoM. KBaapaTHpie HepaBeHCTBa. ['paduueckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUT



KBangparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAMHATHI BEPILIUHBI
napaboIIbl, 0Cb CAMMETPHH apadoIIbl.

I'paduxu Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| u nx cBoiicTsa.

YucJi0BbIe N0CJIEA0BATEILHOCTH M IIPOIPecCHH

[TonsiTHE YMCIOBOW MOCIEN0BATENBHOCTH. 3aJaHUE MIOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroi u GpopMyIoi N-To YIeHa.

Apudmernueckass W reoMmerpuueckas mporpeccur.  DPopmynsl  N-ro  4ieHa
apu(MeTHUECKONH U reOMETPUYECKON MPOrPECCHil, CyMMBI IEPBbIX N YWIEHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJMHATHOU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOEHHUS IMPOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTepU3YIOTCS:

1) mnaTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHSIM POCCHICKHX MaTeMaTHKOB U POCCHICKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kKa1aHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaju3allid ero IMpas,
MPEACTABICHHEM O MAaTEMaTHUYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) TpyaoBO€e BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTH4eCKON
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs YCHEIIHON MPOQeCCUOHANBHON EATEeIbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHWEM WHIMUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K HMOIMOHAIBHOMY M JICTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAIIMel B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENLCKOM JIEATETLHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBAHME  KYJIbTYPbl 310POBbS U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTE€MaTUYECKHE 3HaHUs B HMHTEPECaX CBOETO 370pOBbS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (310pOBOE MHUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas (Qu3uyeckas aKTHUBHOCThH), COPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHUE:

OpUEHTAIMEeH Ha MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHWUU JJISl PEIICHHS 3a/lad B 00JIacTH
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpefibl, 0CO3HAHUEM TJ100aJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JeM U myTel uX pereHus;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUSAM CONUAJIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUSIX HEONPEACIEHHOCTH, TTOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX
JIOJIeH, MPUOOpeTaTh B COBMECTHOU JESATEIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;



HE00X0AMMOCTBIO B ()OPMHPOBAHUHU HOBBIX 3HAHUHU, B TOM YKCiIe POPMYINPOBATH UEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTAaX M SABIICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMlO0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GOpMyIMPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

®  BBIABIATH U XAPAKTEPU30BaTh CYHIECTBEHHbBIEC MPU3HAKH MATEMATHYECKUX
00BEKTOB, MOHATHH, OTHOIICHHA MEXKIY MOHATHUAMH, (POPMYIHUPOBATH OIpPEICICHUS
MOHSTH, YCTaHABIMBATh CYIIECTBEHHBIN NMpHU3HAK KiacCU(UKALUM, OCHOBAHUSA IS
00001IeHNs 1 CPABHEHUS, KPUTEPUH IPOBOANMOTO aHAIIN3A;

e  BOCIOPHHHMMATH, (OPMYIHUpPOBaTH U  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEpIUTENbHBIE U OTPUIIATENIbHBIE, eMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e  BBIBIATH  MAaTeMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTHBOpEYHsl B (akTaxX, NAaHHBIX, HAONIOJCHHUSX M YTBEPXKACHUSX, IMpeaaraTh
KPUTEPUU JJIs BBIABICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

e  JleNaTh BBIBOJBI C MCIOJIb30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUEHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e  pa3buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TPSMBIE U OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITEJIBHO HECJIOKHbIE JI0Ka3aTesIbCTBa
MaTeMaTU4ecKux (HaKkToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH MPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e  BbIOMpaTh CcHocoO pemieHus ydyeOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BapHaHTOB pElICHUs, BbIOUpAaTh HauOoyiee MOAXOAAIIUN C Y4ETOM CaMOCTOSITENILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eliCTBUS:

®  HCIOJIB30BAaTh BONPOCHI KaK HUCCIENI0BATEIbCKMM MHCTPYMEHT MO3HAHUS,
bopmMynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npobiuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHO€, (OpMHUpOBAaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

®  [POBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECJIOXKHbBIN
OKCIEPUMEHT, HEeOOJIbIIOE HCCIEOBaHHE [0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOM;

®  CaMOCTOSITENHHO (OPMYIMPOBATH OOOOIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
NPOBEIEHHOTO HAOJIOICHNS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJIOB M 000OIICHHIA;

®  [IPOTHO3UPOBAaTh BO3MOXKHOE DPA3BUTHUE IIPOLIECCa, A TAK)XKE BBIIBUIaTh
IIPEIIOJIOKEHNS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

®  BBIBIATH HEJAOCTATOUYHOCTH M H30BITOYHOCTH HH(MOpPMAIMM, JaHHBIX,
HEOOXOIMMBIX JUIS PELIeHUs 3a/]auu;

e  BbHIOMpaATh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATb U MHTEPIPETUPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUJOB U (YOPM IMpeICTaBICHHUS;

e  BeIOMpaTh (GopMy NpeACTaBiIeHUS HH(POPMAIMM W WILIIOCTPHUPOBATH
pelaeMble 3a/1a4i CXeMaMH, AMarpaMMaMy, HHOHM rpadukoil 1 uX KOMOWHAIMAMU;

e  OlEHHUBATh HAIEKHOCTh MHGOpPMAIUU MO KPUTEPUAM, IPEIIOKEHHBIM
yUuTeNneM Win ¢HhOpMyTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:



e  BOCIOPHHMMATH U (QOPMYIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LEISIMH OOIIEHUS, SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY
3peHUsI B YCTHBIX W THUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pPEIICHUs
3aJaui, KOMMEHTHUPOBATh MOJYyYEHHBINA Pe3ysIbTaT;

e B XO0je 00CYXACHHUS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOI TEMBI,
npoOJeMbl, pemaeMon 3a/1aun, BbICKa3bIBaTh U/IEH, HAIlEJICHHbIC HA MOKMCK pPEIICHUs,
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTMX YYaCTHUKOB JHAJIora,
00Hapy>KUBATh Pa3IMune U CXOJCTBO MO3UIUI, B KOPPEKTHOH Gopme GpopMynTupoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

®  TpEACTaBIATH  PE3yNbTaThl  pEHICHUs  3a/Ja4yd,  JKCIIEPHMEHTa,
UCCIICIOBaHMS, MTPOEKTA, CAMOCTOATEIBHO BBIOMPATh (OpPMAT BHICTYIUICHHS C YU4ETOM
3aJa4 Mpe3eHTAIlN U OCOOCHHOCTEN ayAUTOPHH;

e [OHMMATh H  HCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIWBUIYAILHON paOOTHI MPU PEIICHUH YISOHBIX MATEMATUYCCKUX 3a/1a4;

®  [PUHUMATH LIETTb COBMECTHOH NEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboThl, pacmpenenarb BUAbl paboOT, JAOroBapuBaThCs, O0OCYKIATh
MIpOILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

e  y4acTBOBaTh B TpymmoBbIX (opmax paboTel (0OcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBl M JPYTU€), BBIMOJIHATH CBOI YacTh pPadOTHl U
KOOPJMHHUPOBATH CBOU JCUCTBUS C JIPYTUMU YWICHAMH KOMaHJbI, OIIECHUBATh KA4€CTBO
CBOEr0 BKJIaJIa B OOIIUN MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aUMO/JICHCTBUA.

PeryisiTuBHbIE YHUBepPCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anmusi:

®  CaMOCTOSITENIbHO COCTABJIATH IJIaH, AITOPUTM PEIICHUs 3a7aud (MU ero
4acTh), BEIOMPATh CIOCOO PELICHUs ¢ YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM
HOBOU WH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHATbHbII HHTEJIEKT:

e BiIageTh crHoco0aMM CaMONPOBEPKH, CAMOKOHTPOJIS I@polecca U
pe3yabTaTa penieHus MaTeMaTHIECKON 3a1au;

®  MpeABHAETh TPYTHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH MPHU pPEIICHUU
3a/la4l, BHOCHTH KOPPEKTHUBHI B JESATENHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMOOK, BBIIBJICHHBIX TPYTHOCTEH;

®  OIEHUBATh COOTBETCTBHE PE3YJbTaTa AEATEIHLHOCTH OCTABICHHON 1EH U
YCIIOBUSAM, OOBSCHATh MPUYUHBI JOCTIIKEHHUS WIM HEJOCTHKCHHs IIeNd, HaXOAUTh
omnOKy, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MHNPEIMETHBIE PE3YJBTATHBI

K xonmy oOydenuss B 7 kjacce 0OOy4arOmUHCS TMOMYYUT CICAYIOIINE MPEIMETHBIE
PE3yIbTaThI:

Yucia v BbIYUCTCHUA

BreimonHsATh, coderas yCTHbIE W TMUChbMEHHBbIC MPUEMBI, apudMeTHuyecKue NEHUCTBUS C
paroHaTFHBIMU YHCIIAMH.

HaxomuTh 3Ha4eHHs] YMCIIOBBIX BBIPAKEHUH, NMPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U
npuEéMbl BBIUMCIICHMS] 3HAYEHUH JPOOHBIX BBIPAKEHUN, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[TepexoauTh OT OHOM (OPMBI 3aMUCHU YUCENT K APYroi (mpeoOpa3oBbIBaTh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSIO0YNBATH PAIMOHAIBHEIE YUCIIA.



OxpyryisTh uncia.

BBINOMHATE NPUKHUIKY M OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HaYCHUI YMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU NOKA3aTEISIMHU.

IIpuMeHsTh NIPU3HAKK JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTENIN HATYPAIbHBIX YUCEIL.

Pemarp mpakTUKO-OPUEHTUPOBAHHBIE 3aJlauM, CBS3AHHBIE C OTHOLUEHUEM BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEILICHUS 3a1a4
C Y4ETOM OTrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEeMbIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHU sl

Hcnonp3oBarh anreOpandeckyld TEPMHUHOJOTHIO W CHMBOJIMKY, TNPUMEHATH €€ B
Ipolecce OCBOCHUS y4eOHOro MaTepHaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 33JJaHHBIX 3HAUYCHUSIX EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEIOro BBIPAXKEHHUs B MHOTOUYJIEH NTPUBEIEHUEM MOA00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE yMHOXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTIOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcCyIecTBIATh pa3loKEHUE MHOTOYJICHOB HAa MHOXHTEIN C IOMOLIbIO BBHIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYIITMPOBKH CIAraeMbIX, MPUMEHEHHS (HOpMys COKpaiéHHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB I PpEUIEHMs pa3iMyYHbIX 3a7ad u3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOU IPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTENIEHEH ¢ HATYPAJIbHBIMH ITOKA3aTEISIMU IS TPeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHelHbIE ypaBHEHHs C OJHOHM NEPEMEHHOM, IPUMEHSAs IpaBWJIa MEPEXOAA OT
UCXOJHOIO YypaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduueckre METOIbl IPH PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupatrs mpuMepsl map 4MCeN, SBISIOMIMXCS pEIIeHUEM JMHEWHOro YpaBHEHUS C
JBYMsI IEpEMEHHBIMHU.

CtpouTb B KOOPAMHATHOM IJIOCKOCTH TIpaduK JIHMHEHHOTO YpaBHEHHUs C JBYMs
NEePEMEHHBIMH, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHHUSL.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHHH C JByMs NEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

CocTaBnATh U pemarb JUHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/layll TMOJyYeHHbIN
pe3yJbTar.

DOYyHKIUH

N300pakaTh Ha KOOPAMHATHOM TMpPSIMOM TOYKH, COOTBETCTBYIOIME 3aJlaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3alHiChIBaTh YHCIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJAMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMNA. CTpouTh rpapuk yHKIUHN Y = [X|.

OnuceiBaTh € MOMOLIbIO (YHKIUN W3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpEMS,
00BEM paboTHI.

HaxonuTs 3HaueHune GyHKIIMK IO 3HAYEHUIO e€ apryMeHTa.

[Tonnmatp rpaduyeckuii cocod MpeacTaBICHUs U aHadn3a WHPOPMAIIMH, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHuss B 8 kjacce oOy4aromuics TMOMYYUT CICAYIOIINE MPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYMCTICHUS



Hcnonp30BaTh HayanbHbIE NMPEACTABICHUS O MHOXECTBE ACUCTBUTEIBHBIX YHCEN IS
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh AEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpuMeHnsaTh NOHATHE apU(METHUECKOro KBAJApPAaTHOIO KOPHS, HAXOIOUTh KBaJpaTHbIC
KOPHH, UCIIONIB3YS MTPU HEOOXOAUMOCTH KAIBKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BIPAKEHHIH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonp30Barh 3amucu OOJBIIMX M MajbIX YMCENl C MOMOIIBIO JECATUYHBIX OpoOel u
creneHel yucina 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh MOHATHE CTENEHU C LEeNbIM I10Ka3aTelleM, BBINOIHATHE HpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIEIbIM II0KA3aTENIEM.

BbInonHATE TOXKIECTBEHHBbIE MPeoOpa30BaHUs PallMOHAIBHBIX BBIPR)KEHUI Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOYWICHAMH H alreOpandecKuMu JpoOsMu.

PackiaapiBaTh KBapaTHbIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh 1npeoOpa3oBaHUs BBIPAKEHUN Uil pelIeHHs pPasiIM4YHBIX 3a7ad U3
MaTEeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEAIbHOMN IPAKTUKH.

YpaBHeHus U HEpaBeHCTBA

Pemiate nuHeliHble, KBAJpaTHbIE YPABHEHUS U PallMOHAIbHbIE YPaBHEHHs, CBOAALIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBouTH MpocTeiiiue uccae10BaHNsl YpaBHEHUH U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
NpUMEHEHHEM TpadUYecKuX TPEACTABICHUN (yCTaHaBIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuth OT ciioBeCHOW (OPMYIHMPOBKU 3alayu K €€ anredpandeckol Mojenu ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHHWI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TOJyYEHHBIN pe3ysIbTar.

IIpuMeHsITh CBONCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HWILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAIbHBIE TMOHATUS W A3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYECHUS), OMPENEIATh 3HAU€HHE (PYHKIMU IO 3HAYCHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Crpouts rpaduKu 31€eMEeHTapHbIX PYHKINN BUA:

y = kix, y = X2,y = x3,y = |X|, y = VX, onmmcbIBaTh CBOMCTBA YHCIOBOH (DYHKIHH 1O €&
rpaduxky.

K xonmy oOyueHus B 9 kuacce oOyyaromMHCS TOJYYUT CIEAYIOUIHE IpeIMETHBIE
pe3yJIbTaThI:

Yuciia ¥ BbIYUCICHUA

CpaBHUBaTh U YIOPSAJOYNBATH PAllMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeImonHATe apudmeTnyeckue NeiCTBUS C pallMOHANIBHBIMU YMCIIaMH, COYeTasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCICHUSI C MPPALMOHATIBHBIMU YHCIIAMHU.

HaxoauTs 3Ha4eHMsI CTETIEHEN € LIETBIMU MTOKA3aTeNsIMU U KOPHEH, BBIYUCIIATE 3HAUCHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrJITh JNEWCTBUTENBbHBIE YHCIIA, BBINOJIHATh MPUKUAKY pe3yibTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHElHblE W KBaJpaTHBIC YpaBHEHHs, YpPaBHEHMs, CBOJSINMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHUS.

Pemate cucremsl AByX JMHEWHBIX YpPaBHEHHH ¢ ABYMS NEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.



Pemate TekCcTOBBIE 3ajaud anreOpanvyeckuM CHOCOOOM C TIOMOIIBIO COCTaBIICHUS
YPaBHEHHMSI WJIH CUCTEMBI JIBYX YPaBHEHHH C JIBYMs IIEPEMECHHBIMHU.

[IpoBoaNTH IpOCTENIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
NpUMEHEHHEM TpadUYecKuX TIpeJICTaBICHUI (yCTaHABIMBAaTh, WUMEET JIM YypaBHCHUE WIIH
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, M IIpoyee).

Pemrate nuHeiiHBIE HEpPaBEHCTBA, KBAJPATHBIC HEPABEHCTBA, M300pakaTh pEIICHUE
HEPaBEHCTB HA YMCIIOBOW MPSAMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHIO0 CHMBOJIOB.

Pemrate cucTeMBl JTMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOIA,
3alUCHIBATh PEIICHHUE C TIOMOIIHI0 CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IPU PELICHUHU PA3IMYHBIX 3a/1a4.

DOYyHKIUA

Pacnio3naBate (h)yHKIMM M3ydeHHBIX BUAOB. [10Ka3pIBaTh CXEMATHUECKH PACIOJIOKECHHE
Ha KOOPJMHATHOW MJIOCKOCTH rpadukoB GyHKImiA Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3,y=1X Yy = |x|, B 3aBucuMocTH OT 3Ha4yeHMil KO>((HUIHCHTOB, OMUCHIBATH
CBOICTBa (DYHKIIUH.

Ctpouth u M300paXkaTb CXEMaTHYECKH Tpa(UKH KBaJPATUYHBIX (YHKIHH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMI TIO UX TpaprKaM.

Pacno3naBate KBaspaTWyHyr0 (QYHKIUIO 1O (QOpMyle, TMPUBOJUTH HPUMEPEI
KBaJ[PaTUYHBIX QYHKIIUI U3 peallbHON JKU3HU, PU3UKHU, TCOMETPHH.

YucioBbIe M0CI€10BATEIbHOCTH U MPOrpeccuu

Pacrnio3HaBaTh apu(MeTHUECKYIO U TEOMETPUYCCKYIO MTPOrPECCUH TP PA3HBIX CIIOCO0AaX
3aJIaHMsL.

BBINONHATE BBIUMCIIEHUS C MCMOJIb30BaHUEM (OpMyN N-ro uieHa apudMeTHuecKoi u
F€OMETPHUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHbl MOCIEI0BATEIBHOCTH TOUYKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemrate 3amaun, CBsI3aHHBIE C YUCIOBBIMH IMTOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIE 3a7a9U
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, HU(POBBIX TEXHOIOTHM).



HEJIEBBIE OPUEHTUPHBI PE3YJIbBTATOB BOCIIUTAHUSI HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUSL.

I'paxxknanckoe BocnuTanue:
3HAIOIIMN U TPUHUMAIOIIMNA CBOK POCCUUCKYIO TPaXAaHCKYIO TPUHAIJICKHOCTD
(MIEHTUYHOCTH) B MOJIUKYJIBTYPHOM, MHOTOHAITMOHAILHOM U MHOTOKOH()ECCHOHATBHOM
POCCHIICKOM 00IIIeCTBE, B MUPOBOM COOOIIIECTRE;
MOHUMAIOIIIUNA CONTPUYACTHOCTD K MPOILIOMY, HacTOAILEMY U OyayieMy Hapoaa Poccun,
TBICAYETIETHEW UCTOPUHU POCCUICKOM rOCy1apCTBEHHOCTH HA OCHOBE UCTOPUYECKOTO
MPOCBEILECHUS, POCCUICKOr0 HAIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS;
MPOSIBIISIIOLIMNA YBaXKEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM Poccuu, npa3aHukam;
MPOSIBJISIOLIMN TOTOBHOCTH K BBITTOJIHEHUIO 00s13aHHOCTEN rpaxaannHa Poccun, peanuzanuu
CBOMX TPaXKJTaHCKUX MPaB U CBOOO/ MPU YBAKEHUU IIPaB U CBOOO]I, 3aKOHHBIX HHTEPECOB
JIPYTUX JIIOACH;
BBIPKAIOIIMN HEMPHUITHE JTI000H AUCKPUMHUHALIUN TPAXKIaH, IPOSBICHUA SKCTPEMU3Ma,
TeppOpU3Ma, KOPPYIILIHH B OOIIECTBE;
MPUHUMAIOIINN y4acTHEe B KU3HU KJacca, 001eo0pa3oBaTeIbHOM OpraHu3alu, B TOM YHCie
CaMOYITPaBJICHUH, OPUEHTUPOBAHHBIN HA YYaCTHUE B COLIMATIBHO 3HAYUMOM €SI TEIbHOCTH.
IlaTpuoTHYecKkoe BOCIMTAHHE:
CO3HAIOIINI CBOIO HAITMOHAJIBHYIO, STHUYECKYIO MPUHAIICKHOCTD, JTIOOSIIUN CBOM HApO/I, €r0
TpaauLuu, KyJIbTYpY;
MIPOSIBJISIONINN YBAKEHUE K UCTOPUUECKOMY U KYJIbTYPHOMY HACIIEIUIO CBOETO U JIPYTUX
HapoaoB Poccun, cumMBoaM, npa3AHUKaM, TaMsiTHUKaM, TPaAUIMsIM HapOJI0B, MPOKUBAIOIIUX B
pPOIHOM CTpaHe;
MPOSIBJISIFOLMI MHTEPEC K TO3HAHUIO POAHOTO S3bIKa, UCTOPUM U KYJIBTYPbI CBOETO Kpasi, CBOEro
Hapoja, Ipyrux HaposioB Poccuu;
3HAIOIIUI U YBAXAIOIIUN JOCTHKEHUs Haten Poaunasl — Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX, 0OEBBIC IMOJBUTH U TPYAOBBIE JOCTUIKEHHUSI, TEPOEB M 3aIIUTHUKOB OTEeUecTBa B
MPOIIJIOM U COBPEMEHHOCTH;
MPUHUMAIOIINNA Y9aCTHE B MEPONPUSTUSAX MATPUOTUIECKON HATTPABICHHOCTH.
JIyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
3HAIONIUN U YBaKAIOIINH TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO HapoOja, OPUEHTUPOBAHHBIM
Ha IyXOBHBIE [IEHHOCTH U HPaBCTBEHHbIE HOPMBI Hapoa0B Poccun, poccuiickoro oOlecTa B
CUTYaIUSX HPaBCTBEHHOTO BbIOOpPA (C YUETOM HAIIMOHAJILHOM, PETUTHO3HON MTPUHAJIC)KHOCTH);
BBIPAKAIOIINI TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHUE U MOCTYIKHU, TOBEACHUE U MOCTYIKU
JPYTUX JIFOJEH € MO3UIHUNA TPAJUIUOHHBIX POCCUHCKUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN U
HOPM C YY€TOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;
BBIPKAIOIINI HEMPHUITHE aHTUTYMAHHBIX U aCOIUATBHBIX TTOCTYITKOB, TIOBE/ICHNUS,
MPOTUBOPEYAIINX TPAJAUIIMOHHBIM B Poccuu 1yXOBHO-HPABCTBEHHBIM HOPMaM U LIEHHOCTSIM;
CO3HAOIINI COOTHOIIEHNE CBOOOIBI M OTBETCTBEHHOCTH JINYHOCTH B YCIIOBUSIX
WHAUBUIYAILHOTO M OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAUEHUE U IIEHHOCTh MEXHAIIMOHAIBHOTO,
MEXPEJIMTHO3HOTO COTJIacus JII0Iel, Hapo10B B Poccuu, ymeromnuii o0miaThCs ¢ JIIOABMHU
pa3HbIX HAPOJOB, BEPOUCIIOBEJAHU;
MIPOSIBIISIONINN YBaKEHUE K CTAPIIUM, K POCCUHUCKUM TPATUIIMOHHBIM CEMEHHBIM IIEHHOCTSIM,
WHCTUTYTY Opaka KakK COI03y MY)KUMHBI U KEHIIUHBI JIJIsl CO3JJaHUSI CEMbH, POXKIACHUS U
BOCITMTAHUS JCTEH;
MPOSIBJISIIONINN HHTEPEC K YTEHUIO, K POJIHOMY SI3bIKY, PYCCKOMY SI3BIKY U JIMTEPAType KakK 4YacTH
JTyXOBHOM KYJIBTYPhI CBOETO Hapoja, POCCUHCKOTO 00IIecTBa.
IcTeTHUYECKOE BOCIIUTAHHE:
BBIPAXKAIOIINN TOHUMaHUE IEHHOCTH OTEYECTBEHHOTO M1 MUPOBOI'O HCKYCCTBA, HAPOIHBIX
TpaAUIUi U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;



MPOSIBIISIONINI SMOLIMOHATBHO-UYBCTBEHHYIO BOCIIPUMMUYUBOCTD K pa3HbIM BUIAaM UCKYCCTBA,
TPaJULMSIM U TBOPUYECTBY CBOETO U JPYTrUX HApOIOB, IOHUMAHUE UX BIUSHHS HA IOBE/ICHUE
JIIOJICH

CO3HAIOLIMH POJIb XYA0KECTBEHHON KYJIbTYpPbI KaK CpeCTBA KOMMYHHMKALIUU U CAMOBBIPAXKEHUS
B COBPEMEHHOM OOIIeCTBE, 3HAYCHHE HPAaBCTBEHHBIX HOPM, IECHHOCTEW, TPAJUIIUI B HCKYCCTBE;
OpPUEHTHPOBAHHBIN HAa CAMOBBIPAKEHUE B Pa3HbIX BUJaX UCKYCCTBA, B XY/10KECTBEHHOM
TBOPYECTBE.

dusnyeckoe BOCIUTAHME, (POPMHUPOBAHHUE KYJIbTYPbI 310POBbSl H IMOLMOHAJIBHOI0
Os1aromosyqusi:

HNOHUMAIOIINHI [IEHHOCTh JKU3HH, 3710POBbs U 0€3011aCHOCTH, 3HAYE€HUE JIMYHBIX YCHIIUH B
COXpPaHEHHH 3/I0POBbS, 3HAIOIINN M COOTIOIAIONIHIA TTpaBUiIa 6€30MMaCHOCTH, OE301IaCHOTO
IIOBEJICHUS, B TOM UHUCIIe B MH(POPMALIMOHHOM Cpeae;

BbIpaXKarOIIMI yCTaHOBKY Ha 370pOBbII 00pa3 )KU3HU (310pOBOE MUTAHUE, COOIIIOICHUE
TUTMEHUYECKUX MpaBuil, COATaHCUPOBAHHbIN PEKUM 3aHATUN U OTIbIXA, PETYIISIPHYIO
($u3NYECKYIO AKTUBHOCTb);

HPOSIBIISIIOIIUI HENPUATHE BPEIHBIX IPUBBIYEK (KYPEHUSs, YIOTPEOIECHUS aIKOroJs,
HApKOTHKOB, UTPOBOH 1 MHBIX ()OPM 3aBUCHUMOCTEH ), TOHUMaHHUE UX MOCIEICTBHA, Bpeaa JUis
(U3UYECKOro U NCUXUYECKOTO 3/10POBbS;

YMEIOIINNA 0CO3HABaTh (PU3NUECKOE U IMOLMOHAIILHOE COCTOSIHUE (CBOE U IPYTUX JIOJCH),
CTPEMSIILUICS YIPaBIATh COOCTBEHHBIM SYMOLMOHAIBHBIM COCTOSIHUEM;

CHIOCOOHBIN aIaITHPOBATHCS K MEHSIOLIMMCS COLMAIBHBIM, HH(POPMAIIMOHHBIM U TIPUPOTHBIM
YCIIOBUSM, CTPECCOBBIM CUTYalLIHUsM.

TpyaoBoe BocnnuTaHue:

YBaKAIOIIUN TPy, pe3yJbTaThl CBOETO TPYAA, TPY/1a APYTHX JIFOJCH; MPOABISAIOIINN HHTEPEC K
MPAKTUYECKOMY U3YUEHHIO MPOECCHil U TpyAa pa3IudHOTo poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS MPEMETHBIX 3HaHUH;

CO3HAIOUINI Ba)KHOCTb TPYAOIO0US, 00yUeHUs TPYy, HAKOIUIEHUsI HABBIKOB TPY10BOI
NeSITeIbHOCTH Ha MPOTSHKEHUH JKU3HU IS YCIIEITHON NpodecCHoHaNnbHOM camopeaan3alyy B
pOCCHIICKOM 00111eCTBE;

Y4YacCTBYIOUIMH B PELIEHUN MPAKTUYECKUX TPYAOBBIX /1€, 3aj1a4 (B CEMbe,
00111€00pa3oBaTeIbHON OpraHU3aIlii, CBOCH MECTHOCTH) TEXHOJIOTUUYECKON U COIIMAIbHON
HaINpaBJIEHHOCTH, CIOCOOHBINH HHULIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BBINOJIHAThH
TaKOro poja JIesTeIbHOCTb;

BBIPA)KAIOLINI TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY M IIOCTPOEHUIO MHIMBUAYATIbHON
TPaeKTOPUHU 00pa30BaHUA U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEH.

IKOJI0TrH4eCKOe BOCIIUTAHME:

MOHUMAIOIINI 3HaUEHHE U TII00aTBHBIN XapaKkTep SKOJIOTHYECKUX MPOoOIIeM, MyTel X pelIeHus,
3HaYEHHUE IKOJOTHUECKON KYJIbTYphl UelIOBeKa, 00IeCTBa;

CO3HAIOIINI CBOIO OTBETCTBEHHOCTh KaK IpaKAaHNWHA U IOTPEOUTENS B YCIOBHUIX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOITMYECKOW U COLMATIbHOM Cpef;

BBIPQ)KAIOIINI aKTUBHOE HETIPUATHE IEHCTBHIA, TPUHOCAIINX Bpea IPUPOJIE; OPUEHTUPOBAHHBIN
Ha MPUMEHEHHUE 3HAaHUI eCTECTBEHHBIX M COI[MANIbHBIX HAYK JUIsl pEIIeHUs 3a/1a4 B 00J1acTH
OXpPaHbI MIPUPO/IbI, ITITAHUPOBAHUS CBOMX MOCTYITKOB M OLIEHKH WX BO3MOKHBIX ITOCIEICTBUH IS
OKpYKaloIleu cpeibl;

Y4aCTBYIOLIUHI B IIPAKTUYECKOHN ACATEIBHOCTH DKOJIOTUYECKOU, IPUPOJOOXPAHHOU
HaIlpaBJIEHHOCTH.

LleHHOCTH HAYYHOI'0 MO3HAHMA:

BBIPa)KAIOLINH TO3HABATEIbHBIE HHTEPECHI B Pa3HBIX NMPEIMETHBIX 00IACTAX C YUETOM
WH/IMBUYaJIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTH)KEHUII,



OpPUEHTUPOBAHHBIN B EATEILHOCTH HA HAyYHBIC 3HAHUS O MIPUPOJIE U OOIIECTBE, B3AUMOCBSI3IX
YeJI0BeKa C MPUPOJIHON U COLIMATIBLHON CPeaoif;

Pa3BUBAIOIINM HABBIKK MUCTIOJIB30BaHUS PA3IMUYHBIX CPEJCTB MMO3HAHMSI, HAKOIUICHUS 3HAHUH O
MUpe (SI3bIKOBas, YUTATEIbCKAS KYJIbTYpa, ACATEILHOCTh B MH(OPMAITMOHHOM, ITU(POBOI
cpene);

JIEMOHCTPHUPYIOITUH HABBIKK HAOJI0ICHUI, HAKOIIJIEHUST (DAKTOB, OCMBICIICHHS OTIBITA B
€CTECTBEHHO-HAYYHOM U TYMaHUTAPHOUN 00JIACTSAX MO3HAHUS, UCCIIEI0BATEIbCKON
JIeITEIILHOCTH.



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pa30OBATEIBHBIE
padoThI padoThI pecypebi
1 Yucna ¥ BeIYKCIIEHUS. PaliioHaabHbIe o5 5 https:/lib.myschool.edu.ru/
qucia
2 Anrebpanyeckue BoIpaKeHUS 27 1 https:/lib.myschool.edu.ru/
3 VpaBHeHWs 1 HepaBeHCTBA 20 1 https://lib.myschool.edu.ru/
4 KoopmusaTs: 1 rpaduks. GyHKmmm 24 3 https://lib.myschool.edu.ru/
5 Oy . — 6+ https://lib.myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 - 0

I[TPOTPAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%227%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%227%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%227%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%227%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%227%22

8 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
1 Yucna u Beraucinenus. KBajparasie KOpHU 15 1 https://lib.myschool.edu.ru/
5 Yuca u BerarciacHus. CTENEeHb C HeIbIM 2 https://lib.myschool.edu.ru/
nokaszaresem
3 AnreOpanyecKue BhIPaKCHHUS. 5 1 https://lib.myschool.edu.ru/
KBagparsslii TpéxusneH
AureOpanueckue BhIpaKCHUSL. https://lib.myschool.edu.ru/
4 15 1
Anrebpanyeckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIe 15 1 https://lib.myschool.edu.ru/
ypaBHCHHSI
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 https://lib.myschool.edu.ru/
YpaBHEHUU
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://lib.myschool.edu.ru/
8 DyHKiH. OCHOBHBIC TOHATHS 5+ https://lib.myschool.edu.ru/
9 iy m— 9 https://lib.myschool.edu.ru/
10 MosToperne 1 0Gobmerme 6 5 https://lib.myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%228%22

9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB M TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 1 hitps://lib.myschool.edu.ru/
qucia
5 YpaBHEHMS ¥ HEPABCHCTBA. Y PaBHEHHUS C 14 1 https://lib.myschool.edu.ru/
OJIHOM ITIEPEMEHHOMN
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 https://lib.myschool.edu.ru/
YpaBHEHUN
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/lib.myschool.edu.ru/
5 DyHKIHE 16 1 https://lib.myschool.edu.ru/
6 YucIoBbIE OCIEN0BATEILHOCTU 15+ 1 https://lib.myschool.edu.ru/
7 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS 18 1 https://lib.myschool.edu.ru/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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IMPOBEPSAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA OOII 1

7 KJ1acce

IJIEMEHTbBI COAEP KAHUSA

IIpoBepsiemblie TpeOGoBaHus K pe3yjabraTam ocBoenusi OOII

Ko .
I (I)lBe SEMOTO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna u BBIYUCICHUSA
11 BbImonHATh, coueTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE
' JEeUCTBUS C pallMOHAJIBHBIMH YU CIIAMU
HaxoauTp 3Hau€HMs YUCIOBBIX BBIPAXKEHUH, TPUMEHATh pa3HOOOpa3Hble
1.2 CTIIOCOOBI ¥ IPUEMBI BHIYHUCIICHUS 3HAYEHUH TPOOHBIX BBIPAKEHHIH,
coJiepKaliuX OObIKHOBEHHbIE U AECATUYHBIE IpO0H
[lepexonuth OT 0AHOH (POPMBI 3aMIUCH YHUCEN K APYroi (IIpeoOpa3oBbIBATh
1.3 JECSITUUHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO APOOb)
14 CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OxpyrisiTh yucia
BBINONHATE NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIUNCIEHUH, OLICHKY
1.6 3HAQ4YECHMI YMCIIOBBIX BBIPAKECHHUN. BBINOIHATE NENCTBUSA CO CTENEHSAMH C
HaTypaJbHBIMH ITOKa3aTEeNIMU
17 [IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE Ha MHOKUTEIN
' HaTypaJbHbBIX YHCEI
Pemiate npakTHKO-OpUEHTUPOBAHHBIE 331a4H, CBA3aHHBIE C OTHOIIEHUEM
18 BEJIMYMH, IPONOPIUOHATBHOCTHIO BEIMYMH, IPOLIEHTAMH,
' MHTEPIPETHUPOBATH PE3YNIbTAThl PELICHUS 33134 C YYETOM OIpaHUUYEHHIH,
CBSI3aHHBIX CO CBOMCTBAaMH paccMaTpUBAEMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp30Bath anredpandeckyto TEPMHUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh
' €€ B IIPoIIecce OCBOEHUS yueOHOTO MaTepraia
29 HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUCHHIX
' MIEPEMEHHBIX
23 BoimonHATe mpeoOpazoBaHus 1€JI0T0 BRIPAXKEHNUS B MHOTOWJIEH
' MIPUBEJCHUEM MOJO0HBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
24 BbInonHATE yMHOXKEHHE OJTHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHA Ha
' MHOTO4JIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJipaTa pasHOCTH
OcCyIecTBIATh pa3I0KEHNE MHOTOWIEHOB HA MHO>KUTEIH C IIOMOLIBIO
2.5 BBIHECEHHUSI 32 CKOOKH OOIIEro MHOXKHTES, TPYIITUPOBKHU ClIaraeMblX,
npUMeHEHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumMensaTH IpeoOpa3zoBaHKs MHOTOWIECHOB JJIsl PEIIEHUS pa3IMuHbIX 3a1a4

13 MaTEeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU




Hcnons30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbBIMU ITOKAa3aTCIIAMU OJIA

2.7 .
peoOpa3oBaHUs BEIPAKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHelinble ypaBHEHUS ¢ OJHON EPEMEHHOM, MPUMEHSS IIpaBUiia
3.1 repexojia OT UCXOJAHOT0 YpaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsTh,
SIBJIICTCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [IpumensTh rpaduueckue METOIbI IPHU PEHICHUH TUHEHHBIX YpaBHEHUN U
' HUX CUCTEM
33 [TonOupath npuMepsl nap Yuce, BISIOUUXCS PEIeHHeM JIMHEHHOTO
' YpaBHEHHS C ABYMS IEPEMEHHBIMHU
CTpouTh B KOOPAMHATHOM IIOCKOCTH TpauK TUHSHHOTO YPaBHEHUS C
3.4 IBYMsI IEPEMEHHBIMU; TIOJIB3YSCH TPaUKOM, IPUBOAUTH IPUMEPHI
pelieHust ypaBHEHUS
35 Pemath cucteMbl IBYX JTMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMH, B
' TOM YHCIIe rpaduIecKu
CocTaBisTh U pemarh JUHEWHOE YPAaBHEHUE HIIM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH MO YCIOBUIO 33]]a4l, HUHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4H MOJyYEHHBIN pe3ybTar
4 Koopaunats! u rpapuku. OyHkuuu
N3006paxaTh Ha KOOPAUHATHON MPSIMOUN TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOPJMHATAM, JTy4d, OTPE3KH, HUHTEPBAJIbI, 3aIIUCHIBAThH
YHCIIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
4.2 OTMeuaTh B KOOPJIMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATAM
4.3 Crpouts rpaduku muHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINHN Y = [X|
OnuceiBaTh ¢ TOMOIIBIO PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSTHUE, IIEHY, KOJTMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00beM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[Tonnmate rpadudeckuii criocod MpeACTaBICHHUS U aHaIM3a HH(OpMAITUH,
4.6 W3BJICKATh U UHTEPIIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB peaTbHBIX

MPOLECCOB U 3aBUCUMOCTEMN

IIpoBepsiemble 3JIeMEHTHI CO/IEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
JlpoOu 0OBbIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OJHOU (HOPMBI 3anTUCH Ipodeit
11 K apyroi. IloHaTne pannoHalIbHOTO Yncia, 3alUCh, CPABHEHUE, YIIOPSAIOUYNBAHNE
paIOHAIBHBIX YHCE
12 Apudmernueckre ISHCTBHS ¢ pallMOHAIBHBIMY YHCIaMu. Pemenne 3aqay u3

peasibHOM MPaKTUKK Ha YacTH, Ha IPOOH




CreneHs ¢ HaTypaJlbHBIM ITIOKA3aTCJIEM: OIIPCACIICHUC, Hp606pa3OBaHI/I€

1.3 .
BBIPAKEHUI Ha OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3aMUCh MPOLIEHTOB B BUIE APOOH U APOOH B BUJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHOU ITPAKTUKU
15 [IpumeHeHne MPU3HAKOB JAEIUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HATYPAJIbHBIX
' qyuceln
1.6 PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi U 00paTHask NpONOPLUOHATIBHOCTH
2 AnrebpanyuecKue BHIPAKCHHS
21 IIepeMeHHBIE, UNCIIOBOE 3HAYCHUE BBIPAYKEHUS C IEpEMEHHOM. JloImyCcTUMBIE
' 3HAYEHUS TIEPEMEHHBIX
29 [IpencraBieHue 3aBUCUMOCTH MEXy BETMYMHAMHU B BUJIE (POPMYJIBL.
' Beruucnienus no popmynam
2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM
25 Opnowienbl 1 MHOrouaeHsl. CreneHb MHOrowieHa. CioxeHue, BhlYMTaHue,
' YMHOXEHHE MHOTOYJIEHOB
26 DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOIO4JIEHOB Ha MHOKUTENH
3 VYpaBHeHMs
31 VYpaBHeHMEe, KOPEHb YpaBHEHUS, IpaBUjia MpeoOpa3oBaHUsl ypaBHEHMS,
' PaBHOCHJIBHOCTb YPaBHEHUI
3.2 JInneliHOE ypaBHEHHE C OAHOU NIEPEMEHHOM, YACIIO KOPHEW JIMHEHHOT O
' YpaBHEHUS, PEUICHUE JIMHEMHBIX YPaBHECHUI
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 3a7auu. PelieHne TEKCTOBBIX 3a/1a4 C
' MTOMOIIBIO YPaBHEHU I
3.4 JIuneiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 IpaduK
Cucrema 1ByX JTUHEHHBIX YPaBHEHHMH ¢ ABYMs IIEpeMEHHbIMU. Pelenue cucrem
35 YpaBHEHU CITOCOOOM MO/ICTaHOBKU. [IprMeps peleHns: TEKCTOBBIX 3a/1ad ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopannara Toukn Ha mpsMoit
492 YucnoBsle NpOMEXYTKU. PaccTossHUE MEXy IBYyMsI TOUKaMU KOOPAMHATHON
' psAMOI
43 [TpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuumcca u opArHATA
' TOYKH Ha KOOPAMHATHOM INIOCKOCTU
44 [Tpumeps! rpadukoB, 3aaaHHbIX hopmynamu. UteHne rpaukoB peabHBIX
' 3aBHCHUMOCTEN
4.5 [onsarue Gpynkiun. I'papux Gpynkuuu. CroicTBa QyHKIHIA




4.6 Jluneiinas pyukmus, ee rpaduk. ['paduk GyHkum y = |x|

4.7 I'paduaeckoe pereHue IMHEHHBIX YPABHEHUH M CHCTEM JIMHCHHBIX YpaBHEHUM
8 kiace
IIpoBepsiemble TpeGoBaHus K pe3yabratam ocBoeHust OOII
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrPaAMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yjabrara
1 Yuciia 1 BIYUCICHUS
Hcnonb3oBaTh HavaIbHbIEC MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
11 YyCell JJIsl CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHUN, H300paKaTh
JICACTBUTEIbHBIC YMCIIa TOYKAMHU HA KOOPAMHATHOW MPSIMO1
[TpumeHsTh MOHATHE apUPMETHIECKOTO KBAIPATHOTO KOPHSI, HAXOIUTh
12 KBaJpaTHbIE KOPHH, UCTIOIB3Ys MTPU HEOOXOAUMOCTH KAIBKYJISATOD,
' BBITIOJHATH MpeoOpa3oBaHusl BIPAXKEHUN, COJEPKAIINX KBaIpaTHHIE
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEN
13 Hcnonb3oBath 3anucu OOJIBIIUX U MATIBIX YUCEN C MTOMOIIBIO JECATUUHBIX
' npo0Oelt u creneHel uncna 10
2 AnreOpandeckue BbIpaKeHUs
21 [IpuMeHATh MOHATHE CTETICHHU C 1EJIBIM IT0Ka3aTEeIeM, BBIOIHATh
' peoOpa3oBaHUs BRIPAKEHUH, COAEPKAIINX CTETIEHU C LIeTbIM MMOKa3aTeaeM
BrinonHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUS PAIlMOHATBHBIX BHIPAKEHUM
2.2 Ha OCHOBE MPaBUJI IEUCTBUI HaJ MHOTOUJICHAMH U alre0pandecKuMu
TPOOSIMHU
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTETH
24 [TpumensTh MpeoOpa3oBaHMsI BIPAXKEHUHN ISl PEUICHHS pa3InYHbIX 3a/1a4
' W3 MaTeMaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPaKTUKHU
3 VYpaBHEHUs U HEpABEHCTBA
31 Pemiate nuHelHbIe, KBapaTHbIE YPABHEHUS U PALIMOHAIIbHBIE YPaBHEHUS,
' CBOJSIINECS K HUM, CHCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
[IpoBoauTH MpoCTENIINE UCCIIETOBAHNS YPAaBHEHUN U CUCTEM ypaBHEHUH, B
39 TOM YHCJIE C TPUMEHEHNEM IPpaPUIECKUX TIPEICTaBIeHN (yCTaHABINBATh,
' HMMEET JIM YPaBHEHHE UM CUCTEMA YPAaBHEHUH PEILICHUs], €CTTU UMEET, TO
CKOJIBKO, ¥ TIpOYee)
[TepexoauTh OT cioBeCHOM (OPMYITUPOBKH 3a/1a4H K €€ anreOpandeckoi
33 MOJIEJIH C TTIOMOIIIbIO COCTABJICHHS YPAaBHEHHUSI UJIM CUCTEMBI YPaBHEHU,
' WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 329U MOTYyYEHHBIN
pe3yabTaT
[IpuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CDABHEHUS, OLICHKH,
34 peuaTs JIMHEWHbIE HEPAaBEHCTBA C OJHON IIEPEMEHHOU U UX CUCTEMBI,

NaBaTh rpagUuecKylo WLTIOCTPAIIMI0 MHOKECTBA PEIICHU HepaBeHCTBA,
CUCTEMbI HEPABEHCTB




OyHKIUU

IlormMaTh ¥ UCIOIB30BATh (bYHKHI/IOHaJ'II)HBIe IIOHATHA U A3BIK (TepMI/IHI)I,

4.1 CUMBOJIMYECKUE 0003HAUCHUS), ONIPEICIISATh 3HaUCHUE (PYHKIIMH T10
3HAYEHUIO apTryMEHTa, ONPEAEIsATh CBOMCTBA (DYHKINHU 1O ee TpaduKy
. 2 3
49 Crpouth rpaduku yieMeHTapHbIX QyHKIMiA Buaa: Y = k/X, y=x",y=x",y

= |X|, omMCHIBaTh CBOMCTBA YUCIOBOM (DYHKIIUH IO €€ rpaduKy

HpOBepﬂeMble IJIEMEHTDI COACPKAHUA

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS
11 KBanpatHslii kopeHb u3 uncia. I[lonsatue 06 uppanroHaaIbHOM YUCIIE.
JlecaTudnble MPUOIMKEHUS UPPAIMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH U NX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYMUCIECHUAM. [leiicTBUTENIbHBIE
qrcia
13 CreneHb ¢ 11eJIbIM MIOKa3aTeNeM U ee cBoiicTBa. CTaHgapTHAs 3alUCh YUCa
2 AnrebpanyecKkue BeIpaKeHUS
2.1 KBanpaTHblii TpexuiieH, pa3ioskeHHe KBaIpaTHOTO TPEXWICHA HA MHOXHUTEIH
2.2 Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJIeHNE alnredpandeckux JIpooei
24 PanyonansHble BIpakeHUs U UX peoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBaapatHoe ypaBHenue, popmyiia KopHel KBaApaTHOTO ypaBHeHUs. Teopema
Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINXCS K TMHEWMHBIM M KBaJAPaTHBIM
3.3 [Ipocreiitme 1poOHO-paITOHANBHBIE YPaBHEHUS
I'paduueckas MHTEpIIpeTaIMs YPaBHEHHH C IBYMsI IEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YPABHEHUH C IBYMsI IepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH
3.5 Pemenne TekCTOBBIX 33724 anreOpandecKumM CrocoooM
3.6 YucnoBeie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HO TepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJHOW MEPEMEHHOMN
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU MePEMEHHON
4 DOyHKIHUH
4.1 [Tonsitue pynxuu. O6IacTh ONpeeNeHuss 1 MHOKECTBO 3HAUCHUH (DyHKITHH.




Crnioco0sI 3a1anus GyHKIHANA

4.2 I'paduk Gyakmuu. UteHne cCBOMCTB GYHKIMH T10 €€ TpaduKy

4.3 [Tpumeps! rpaduKoB GYHKINH, OTPAXKAIOLINX PEATbHBIE TPOIECCHI

4.4

OyHKIIUH, OMUCHIBAIONIUE MIPSIMYIO B 00pPaTHYIO MPONOPLUOHATBHbIE
3aBUCUMOCTH, UX I'paduKu

4.5 Oynxupn y = X4,y = X°

46 | Oynkuuuy = VX, y = |X|

4.7 ['padpuaeckoe pernieHne ypaBHEHUI M CUCTEM YpaBHEHHA

9 KJacc

IIpoBepsiemble TpeOGoBaHMs K pe3yabraTaMm ocBoeHusi OOIL

Kon .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHMS OCHOBHOM
poBep o0pa3oBaTe/IbHOM POrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHHsA
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE U HPPALIMOHAJILHBIE YHCIIa
BrimonsaTe apupmeTnyeckue AeiCTBUS C pallMOHAIHHBIMH YHCIIaMHU,
1.2 coyerasi yCTHbIE U TUCbMEHHBIE IPUEMBI, BHIIOJIHSTH BEIYUCICHUS C
UppalMOHATILHBIMU YU CIIaMU
13 HaxoauTs 3Ha4eHNs CTENEHEN ¢ LENBIMU MOKA3aTeNsIMU U KOPHEH,
' BBIUHCIISTh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisiTh 1E€HCTBUTENIbHBIE YUCIIA, BBIOIHITH IPUKUIKY pe3yibTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHUN
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemarp nuHeiiHbIe U KBaJpaTHbIE YPaBHEHUS, ypaBHEHUS, CBOJSIIMECS K
' HUM, [IpOCTeNIINe APOOHO-PALlMOHAIbHbIE YPAaBHEHHS
Pematpb cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU U
2.2 CHCTEMBI JIByX YPaBHEHMM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISIETCSA
JINHEHBIM
Pemiate TeKCTOBBIE 331a4K aIredpanuecKuM CrocoO0M ¢ OMOILBIO
2.3 COCTaBJICHUS YPaBHEHMSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMS
IIEpEMEHHBIMU
IIpoBoauTh NpocTeie NCCIeI0BaHUs YPaBHEHHUM U CUCTEM YpaBHEHMI, B
24 TOM YHUCIIE ¢ IPUMEHEeHUEM TpaduiecKuX MpeicTaBiIeHu (Hanpumep,
' yCTaHaBIIMBaTh, UMEET JIM YPAaBHEHUE WM CUCTEMA YPABHEHUM pEILIECHNUS,
€CJIM UMEET, TO CKOJIBKO)
Pemiate uHeiHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh
2.5 pelleHre HEPaBEHCTB Ha YHUCIOBOM MPSAMOI, 3alIUCHIBATh PELLICHUE C
ITOMOLIbIO0 CUMBOJIOB
2.6 Pematp cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,




BKIIIOHAIOMIUME KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTb PEIICHUEC CUCTEMBI
HCPAaBCHCTB Ha YHCI0BOM HpSIMOfI, 3aIlIMCbIBaTh PCIICHHUEC C TIOMOIIBIO
CHMBOJIOB

2.7 Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4
3 OyHKIUU
Pacrnio3naBath GyHKIMHU U3Yy4eHHBIX BIIOB. [I0Ka3pIBaTh CXeMaTUYECKH
31 pacrojoKeHUe Ha KOOPAUHATHON TIIOCKOCTH rpapuKkoB PyHKIMIA BUaA: Y =
' kx, y = kx+b, y = k/x, y = ax*+bx+c, B 3aBHCHMOCTH OT 3HAYCHHT
K02(DpUITMEHTOB, ONMMMCHIBATH CBOWCTBA (PYHKITUI
3.9 [Toka3pIBaTh CXEMAaTUYECKH PACIIONIOKEHHE HA KOOPAMHATHON TNTIOCKOCTH
' rpadukoB GpyHKIUI Buga y = v'X, Y = |X| ¥ ONHMCBHIBaTH CBOWCTBA (PYHKIIHIA
33 Ctpouts u n300pakath cCXeMaTH4ecku rpauKu KBapaTUYHBIX (QYHKIIHH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH 10 MX TpaduKam
34 Pacnio3naBath kBagpaTuyHyo QyHKIHIO 110 hopMyIie, MPUBOAUTH IPUMEPHI
' KBaJpaTUYHBIX (PYHKIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas 1 reoMeTprUIECcKas IPOrpeccuu
41 Pacnio3naBath apuMeTUyecKyro U FTeOMETPHUUECKYIO TPOTPECCUU MpHU
' pa3HbIX crioco0ax 3agaHust
BEIMONHATE BBIYUCICHHS C HCIIOIB30BaHUEM (OPMYIT N-TO YieHa
4.2 apu(pMeTHYECKONH U TeOMETPUYECKOI MPOrpeccHii, CyMMBbI IEPBBIX N
YJICHOB
43 N300pakaTh 4iIeHbl MOCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHOM
' TUTOCKOCTH
Pemrate 3amaun, cBS3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMH, B TOM
4.4 qHcIIe 3aa4d U3 PeaIbHOM KU3HH (C UCIOIb30BAHUEM KaJIbKYJIATOpA,

U (POBBIX TEXHOJIOTHIN)

HpOBepﬂeMble IJIEMEHTHI COACPKAHUA

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIECHUS
11 ParmonanbHbIe yncia, UppanoHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE
' JECSITUUHBIE TPOOH
MHOeCTBO IeCTBUTENIbHBIX YHCE, IEHCTBUTENbHbIE YNCIIa KaKk OECKOHEUHbIE
1o |AecATHUHBIE apoOu. B3auMHO 0OZJHO3HAYHOE COOTBETCTBUE MEXKJ1Y MHOKECTBOM
' JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOU NpsAMoi. CpaBHEHHUE NEUCTBUTENBHBIX
qrcen
1.3 | Apudmernyeckue IeCTBUS C NEHCTBUTEIEHBIMHA YHCIAMU
W3mepenus, npubimxeHusi, olieHKU. Pazmepbl 00bEKTOB OKPYXKAIOIIEero MHUpa,
14 |/AVHMTETLHOCTD IPOLECCOB B OKPYIKAIOLIEM MHPE. [TpubnmxeHHoe 3HaYeHNE

BEJIMYMHBI, TOUHOCTbH MpuOImkenus. Okpyrienue yucen. [Ipukuaka u omeHka
pPEe3ybTAaTOB BBIUMUCICHUN




YPaBHCHI/IH 1 HCPABCHCTBA

2.1 | YpaBHeHHUs ¢ OAHOU IMEpEMEHHON

2.2 |JluneiiHoe ypaBHeHHe. Pemenne ypaBHEHH, CBOAAIINXCS K TMHEHHBIM

2.3 | KBagpartHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOISIIMXCS K KBaIPATHBIM

24 BI/IKBaI[pleHOG ypaBHeHue. [IpuMeps! pelieHus ypaBHEHUN TPEThEU U 4eTBEPTOM
CTENEHEN pa3I0KEHUEM Ha MHOKUTEIH

2.5 | Pemenue qpoOHO-palMOHATIBHBIX YPaBHEHUN

2.6 | Cuctembl ypaBHEHU

2.7 | YpaBHEeHHE C IBYMs IEPEMEHHBIMU U €T0 rpaduK

2.8 | Pemenue cucteM AByX JMHEWHBIX YpaBHEHHH C IBYMsI IEPEeMEHHBIMU

29 Pemenue cucrem AByX ypaBHEHUIA, OJJHO U3 KOTOPBIX JUHEWHOE, a IPYroe - BTOPOil
CTENEHU

2.10 |I'padumyeckas uHTEpHpETALNS CUCTEMBI yPAaBHEHUH C IBYMS IEPEMEHHBIMH

2.11 |PemenHue TEKCTOBBIX 33a7a49 areOpandecKuM criocooom

2.12 | YucnoBbie HEpPAaBEHCTBA M MX CBOWCTBA

2.13 |Pemenuie TMHEHHBIX HEPABEHCTB C OJIHOM MEepEeMEHHOM

2.14 | Pemenue cricteM JTUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.15 |KBampatHbie HEpaBEHCTBA

216 I'paduueckas MHTEpIIpEeTALMs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS
NePEMEHHBIMU

3 OyHKIUU

31 KBanpatnunas QyHnkius, ee rpaduk u cBoiictsa. [lapaboia, KoOpAHHATH BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH apadoIIbl

3.2 |I'paduxu ¢pynkimii y = KX, y = kx+b u ux cpoiicrsa

3.3 |I'padukn dysxumii y = k/X, y = X° 1 ux coiicTsa

3.4 |T'paduxu pynkum Yy = VX, Y = |X| ¥ MX CBOMCTBa

4 YucnoBble MOCIE10BATENBHOCTH

41 Ornpenenenne u crocoObl 3aJaHUs YUCIOBBIX TIOCTEA0BATEIbHOCTEN. 3a1aHme
MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM popMyIioi u Hhopmysoit N-ro ujieHa

492 Apudmernueckas nporpeccus. @opmysbl N-To yieHa apuPpMeTHIecKoi
IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 ['eomeTpuueckas nporpeccusi. @opmyibl N-ro 4jieHa TeOMETPUYECKON MPOrpeccu,
CYMMBI IIEPBBIX N UIEHOB

44 N300pakeHne 4ieHOB apu(hMETHUECKON U TeOMETPUYECKON MPOrpeccuii TOuKkaMu

Ha KOOPJMHATHOW MIIOCKOCTH. JINHEHWHBIN U SKCITOHEHIIMATBHBINA POCT




4.5 | CnoxHbIC MPOIEHTHI

ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM

OCBOEHMs OOII OO0

s mpoBenenust OI'D mo MareMaTHKe UCIIONB3YETCs MepeveHb (KOAHu(PUKATOP)
npoBepsieMbIX TpeboBanwmii K pe3yabraram ocBoeHus OOIT OO0 u nepeueHb 37IEMEHTOB

COZIepIKaHUSI.

Ilepeuensb (kogudukaTop) npoBepsieMbIX TPpedOBaHMH K pe3yjbTaTam ocBoenusi OOII

000

Kon
NpoBepPsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMbI OCHOBHOI'O 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOXKECTBO, IOJIMHOKECTBO, ONIEPALIUU
HaJ MHOXXECTBAMM; YMEHHUE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEpEeBO, LIMKJI, IPUMEHATh UX IIPU PELICHUH 33]1a4; YMEHHUE UCII0JIb30BaTh
rpaduyeckoe MpeacTaBIeHue MHOXKECTB JJIsl OMUCAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IIPEIMETOB

YMeHHe onepupoBaTh MOHATHAMU: ONPEIECICHUE, AKCUOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHUE PACIIO3HABATH NCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBL, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHHe onepupoBaTh MOHATHIAMU: HATypaJIbHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YUCJIO, JEIUMOCTh HATYPAIBbHBIX YMCEII, IPU3HAKU JEITUMOCTH,
L[€JIO€ YKMCII0, MOAYJb YHCiIa, OOBIKHOBEHHAs! IPOOb U IeCATHYHAs IpOOb,
CTaHJAPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YUCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb; YMEHUE BHIIOJIHATh IEUCTBUS C
YHUCJIAMH, CPAaBHUBATh U YIIOPSAAOYMUBATH YNCIIA, IPEACTABIATh YUCIIA HA
KOOPJAMHATHOW IIPSAMOM, OKPYIJIATh YMCIA; YMEHHE JIeJaTh IPUKUIAKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMU: CTETIEHD C LEJIbIM IT0Ka3aTelNeM,
apu(pMeTHYECKUI KBapaTHBIH KOpEeHb, MHOTOUJIEH, ajdredpanyeckas 1poob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTereHu OoJbliie
€IMHUIIBl; YMEHHE BBINOJIHATE pacdeThl o popMysnaM, IpeoOpa3oBaHus
LENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAXKEHHUM U BBIpaXKEHUI ¢ KOPHIMH,
pa3noKeHUe MHOIOWIEHA HA MHOXKHUTEIHU, B TOM YHCJIE C UCIIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbl U Pa3HOCTH

VYMmenne ONECpHUPOBATH MOHATUAMMA: YUCIIOBOC PAaBECHCTBO, YPAaBHCHHE C
OJIHOM TIEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C EPEMEHHOMT;
yYMEHHE peliaTh JUHEeHHbIE U KBaJpaTHbIE ypaBHEHUS, APOOHO-
palMoHaNIbHBIE YPABHEHUS C OTHOM EPEMEHHOM, CUCTEMBI ABYX JTUHEHHBIX
ypaBHEHUM, JTMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U IPOOHO-
palroOHaIbHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCIIE IIPU
pElIeHNH 3aa4 U3 IPYruX MPEeIMETOB U MPAKTUUECKHUX 3a]a4; YMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO IIPAMYIO U KOOPAUHATHYIO INIOCKOCTD IS
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM




VMeHHe onepupoBaTh NOHIATUSAMU: QyHKIHS, rpaduK GYHKIIUU, HYIIH
(GYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH BO3pACTaHUs,
yOBIBaHUs, HANOOJIbIIICE M HAUMEHbIIICE 3HAYCHHS (DYHKLIUH; YMCHUE
OIICPpHUPOBATH HOHATUAMMU: IIPpAMaAd ITPONMOPLHUOHATIBHOCTD, JIMHEHHAs
byHKuus, kBagpaTHyHas QyHKIHs, 00paTHAs MPONOPIUOHATIBHOCTb,
napabosna, Tunep0osa; yMeHue CTpouTh rpaduku GyHKIMMA, UCTIOIB30BATh
rpaduKy IS ONPECIICHHs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, IS
peleH s 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U peabHON )KU3HH;
yYMEHHE BhIpaxxaTh (HOpPMyJIaMHu 3aBUCHMOCTH MEXY BEIUYNHAMH

YMeHue onepupoBaTh MOHATUAMU: IIOCIEJOBATEIBHOCTD, apUpMeTHIECKas
U TEOMETPUYECKAs IPOIPECCUH; YMEHHUE UCI0Ib30BaTh CBONCTBA
nocsenoBaTenbHOCTEN, POPMYJIBI CyMMBbI U OOIIETrO YjieHa IPU PELICHUN
3aja4, B TOM YHCJIE 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U pealbHOM
KHU3HU

YMeHue peniats 3a/1a4u pa3HbIX TUIOB (B TOM YHUCIIE€ HA MPOLEHTHI, 10JIU U
4acTH, JBU)KEeHUE, padoTy, IEeHY TOBapOB M CTOMMOCTb IOKYIIOK U YCIIYT,
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPABJICHUS JIUUYHBIMUA U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIATH BHIPAXKEHHUS, YPABHEHUS, HEPABEHCTBA U
CHCTEMBI 110 YCIIOBHIO 3a1]a4, MCCIEA0BATh NIOJIyY€HHOE PEIICHUE U
OLIEHUBATh MIPABJIONO00HOCTh OIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHasl, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOCIPEHHBIN U
PaBHOCTOPOHHUH TPEYrOIbHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, MEIUAHA,
OWCCEKTpHCa M BBICOTA TPEYTOIBHHUKA, YETHIPEX YT OIHHUK,
napajieniorpaMmm, poM0O, MPSMOYTOJIbHUK, KBaJIpaT, TParelus; OKPY>KHOCTb,
KpYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBECHHBIMU (DUTYPAMHU; YMCHHE
peniaTh 3aa4u, B TOM YUCJIC U3 TTOBCSTHEBHOM KH3HU, HA HAX0XKICHUE
TE€OMETPUUYECKUX BEIIMYUH C IPUMEHEHHEM W3YYEHHBIX CBONCTB QUTYp U
(haxToB

10

YMeHue onepupoBaTh MOHATUSIMU: PABEHCTBO (QUTYP, PABEHCTBO
TPEYrOJIbHUKOB; NapaJuIEIbHOCTD U NEPIEHANKYISIPHOCTD IPSIMBIX, YTOJI
MEX1y NPSIMbIMH, IEPICHANKYIISP, HAKJIOHHAsA, IPOoeKLus, ogodue Gpuryp,
110/100HBIE TPEYTOIbHUKH, CAMMETPHUSI OTHOCUTEIIBHO TOYKHU U MPSIMON;
yYMEHHE pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO U 110001e (uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOILIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YTO (BETUYUHA
yria, CHHYC U KOCUHYC yTja TPEYroJbHUKA), IUIOIA/lb; YMEHUE OLIEHUBATh
pa3Mepbl IPeIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE IPUMEHSATh
(dhopMyIIbI IEpUMETPA U TUIOIIATH MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U
IJIOLIaIM Kpyra, 00beMa MpsIMOYTOJIbHOTO Napajuleienuiea; yMeHne
IIPUMEHSATH NIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIIIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHoMeTpuyecKrue COOTHOLICHUS
JUISL BBIYMCIIEHUS] JUTUH, PaCCTOSHUM, TIJIOIIAIeN

12

YMmenue n300paxarhb IOCKUe (PUTYpbl U UX KOMOWHAINH,
MPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOIIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJIBLHOMY




OIIMCaHHIO
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YMeHue onepupoBaTh MOHATUSAMU: MPIMOYTOJIbHAs CUCTEMa KOOPIMHAT;
KOOPJAMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOIB30BaTh
BEKTOPBI M KOOPJUHATHI JJIsl IPEJICTABIICHUS JAHHBIX U PEIICHUS 3a/1a4, B
TOM YHUCJIE U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHOU KU3HU

YMmenue ONCpHUPOBATH NOHATUAMMU: CTOJIOMKOBBIE U KPYrOBBIC IUAarpaMMBbl,
Ta6J'II/IHBI, CpE€aHEC apI/I(l)MeTI/I‘ICCKOG, MCaAuaHa, HauOoJIbIIee U HAUMEHBIIIEE
3HA4YCHUA, pasMax 4YUCIIOBOIO Ha60pa; YMCHUC U3BJICKATD,

14 HMHTEPIPETUPOBATH U MPE0OPa30BbIBaTh HHGOPMAIUIO, IPEICTABICHHYIO B

TabJIUIaX ¥ HA TUarpaMMax, OTPaKAIOUIYI0 CBOWCTBA U XapaKTEPUCTHKH
pEaJIbHBIX MTPOLIECCOB U SIBJICHUI; YMEHUE PacllO3HAaBaTh U3MEHUYMBBIC
BEJIMYMHBI B OKPYKAIOILEM MUPE

YMeHue onepupoBaTh MOHATUSAMU: CIIy4allHbIM ONBIT (CITydaiHbIH
AKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HCXO.)
CIIy4ailHOT'O OIIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaXO/IUTh BEPOSITHOCTHU CIy4alHbBIX COOBITHI B OIBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU; YMEHHE PELIaTh 3a7aun

15 MCTOJOM OPraHM30BaHHOI'O nepe6opa " C UCITIOJIb30BAHUCM IIPpaBHJIa

YMHOKCHHA;, YMCHHUEC OLICHUBATL BEPOATHOCTH PCAJIBHBIX COOBITHII U
ﬂBJ'IeHHfI, IIOHUMATb POJIb HPAKTUYICCKHU JOCTOBCPHLIX U MAJIOBCPOSATHBIX
COOBITHI B OKpYKaroumeM MHUPEC U B )KU3HU; 3HAKOMCTBO C ITOHATUEM
HC3aBUCHUMBIX CO6BITPII>1; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEII U €r0
POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BIOMpaTh MOAXOSAIINN U3YUeHHBIH METOA JUIs PELIeHUs 3aauH,
MIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
’KU3HH, PACIIO3HABAThH IPOSBICHUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE,
ONMCBIBATh OTJEIbHBIE BBIJAIOIINECS PE3YIIbTAThI, TOJIY4YEHHBIE B XO/€
pa3BUTHUSA MaTEMATHUKU KaK HAYKH, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUHU

Ilepedyenn 31eMEeHTOB cofepxaHusi, NpoBepsieMbIx Ha OI'D nmo maTemaTruke

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 |HarypanbHble U nensie yucna. [[pu3Haku 1eTMMOCTH IeNbIX YHCeT
12 OOBIKHOBEHHBIE U IECITHYHBIE APOOH, MPOIIEHTHI, OECKOHEUHBIEC TIEPUOTNICCKUE
' npodu
1.3 |PanuonanbHble ynucna. ApudmeTudeckre onepamuu ¢ palMoHAIbHBIMU YUCITAMH
14 HevictBurenbHble uncia. ApudMeTHIecKre oneparuu ¢ IeHCTBUTEIbHBIMA
' YuCIaMu
15 [TpuOnKeHHbIE BRIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U OI[EHKA
' pe3ynbTaTa BEIYACICHUN
2 AnrebpanuecKue BHIPAXKCHUS




2.1

bykBeHHbIE BbIpakeHUA (BBIPAXKEHHSI C IEPEMEHHBIMH )

CreneHs ¢ 11eJIBIM IToKa3aTeaeM. CTeneHb ¢ palruOHAJIbHBIM ITOKA3aTCJICM. CsoiicTBa

2.2
CTENEHU
2.3 | MHorousueHsl
2.4 | AnreOpandeckas 1po0b
o5 Apudmernueckuit KOpCHB HaTypaJIbHOH cTeneHu. JeficTBus ¢ apupMeTHIeCKUMHU
KOpPHSIMU HaTypaJIbHOW CTENIEHU
3 VYpaBHEHMs U HEpaBEHCTBA
3.1 | Lensie n npoObHO-panoOHaIbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHIA
32 Llenbie u qpoOHO-paliOHaIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 | Pemenue TEKCTOBBIX 3a7a4
4 UucnoBsle nOCIE10BaTENbHOCTH
4.1 |IlocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs IOCIEI0OBATEIbLHOCTEN
4.2 | Apudmernueckas u reomerpuueckas nporpeccur. @opmyiia ClI0KHBIX POLIEHTOB
S) OyHKIMH
®yHK1Ms, criocoos! 3aganus GyHkun. ['padux pynkunn. O61acTh onpeneaeHus u
51 |MHOXeCTBO 3HayeHudt pyHkuuu. Hynu ¢pynkuuu. [IpoMexxyTKi 3HAKOIOCTOSIHCTBA.
[TpomexyTkr MOHOTOHHOCTH (PYHKITMH. MakCHMyMbl © MUHUMYMBI ()yHKITHH.
HauOonpiee 1 HauMeHblllee 3Ha4eHnEe (PYHKIUU Ha IPOMEKYTKe
6 KoopanHatsel Ha IPsIMON U IIIIOCKOCTH
6.1 |KoopnuHatHas mpsimast
6.2 | JlekapTOBBI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpus
7.1 |T'eomerpuueckue (pUrypsl U UX CBOMCTBA
7.2 | TpeyroiapbHHK
7.3 | MHOrOyroJibHHUKH
7.4 | OKpyXHOCTb U KPYT
7.5 | 3mepeHne reoMeTpuYeCKUX BETUIHH
7.6 | BekTopsl Ha MIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 |OmnmcarenpHas CTaTHCTHKA
8.2 | BeposiTHOCTH
8.3 | KomOunaropuka




8.4

MHuo>xecTBa

8.5

I'padsr




