


HOACHUTEJBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTE€CTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHHUE HEOOXOAUMO IS
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBIEHUH U IPOLECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecrieyuMBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHHUS] OOYYarolIMXCSA: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSeTCs peaan3alueil 1esTeIbHOCTHOrO MPUHIINIA 00yUEHHSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANUECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «AlreOpandeckie BhIpaKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas u3 3THX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
JpYyTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHueckoro s3bika. CojepaTelbHON U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroluxcs
JIOTUYECKOI0 MBILUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IIOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUpPOBaHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUISL TIOCTPOCHHMSI MaTeMaTHYECKUX MOJEJEH, OINMMCaHUs MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HEOOXOAUMOIo, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJCHUE HaBbIKAMHU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4eCKOW MOJAENIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHHMsI UCTIOJIb30BaTh Pa3InYHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (QopMHUpOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «AJredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoautcsa B 7 kinacce —103 gaca
(3 gaca B Hexeno), 8 kinacc — 103 yaca (3 yaca B Heneno), 9 kinacce — 103 ygaca (3
yaca B HEJIEII0).

COAEPKAHUE OBYUYEHUSA

7 KIIACC

YucJa 1 BbIYUCIEHUS

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4YHCIa, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucell. ApudMeTHdeckue JIeUCTBUA €
palMOHaIbHBIMU YKcliaMu. Pemenne 3a1a4 U3 peaibHOM NPAaKTUKU HA 4acTv, Ha
JpoOu.



Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auCh O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAJIbHON IPAKTUKH.

[IpumeHeHne TNpU3HAKOB  JEIUMOCTH, pPAa3jOKEHHE Ha MHOXHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas HW  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlomycTumble
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEIECHUS IOJOOHBIX CIaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrOwIeHa. ClioKeHue, BHIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. Popmyna pa3HOCTH KBajaparToB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWHBIX ypaBHeHUU. CoCTaBlICHHME YpaBHEHUU IO
YCJIOBHIO 3a7ja4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHUM.

JIuneliHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM TMOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3aJad C MOMOUIbIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssimoyroisibHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMYyITaMH.
Yrenune rpadukoB peanbHbX 3aBucumocTeil. Ilonstue ¢ynknun. I'padux
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimu
y = |X|. I'padbmyeckoe pemnieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.



8 KUIACC

Yucaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHUIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enpIM oKa3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnredOpanveckue BbIPAKEHUS

KBagmpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUSI.

['paduyeckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKIMHA

[Tonarue Qynkuun. OOaCTh OMNPEACIICHUST W MHOXXECTBO 3HAUYCHUM
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux dynkuuu. Yrenue cpoiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEaTbHBIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIONINE TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, X rpadukn. Pyrkmmn y = x2, Y =x°, Y = V%, y=|X|. I'paduueckoe

pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucjaa v BLIYUCICHUSA



PanmonanpHple 4Kcna, UPpalMOHATBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENLHBIX YMCEN, IEHCTBUTEIbHBIC YUCIIA
KaKk OCCKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnuxkéHHOEe 3HAYEHUE BEJIMYMHBI, TOYHOCTb puOImxkeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl penieHus ypaBHEHUN TPETbE U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU. PellleHne CUCTEM JIByX YPaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaapatnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCIIOBOM IMOCHENOBATEIBHOCTH. 3aJaHHUE IOCJIEN0BATEIBHOCTH
pPEKyppEeHTHOH GopMmyIoit u GopMyIoi N-ro diieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmynbsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpeccuii, CyMMbI MEPBBIX N UJICHOB.



N300paxeHne 4YIe€HOB apUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIMAIBbHBIM POCT.
CI10KHbBI€ TIPOLICHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTpaMMbl  yuyeOHOTOo Kypca
«Anredpay» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH TrpaklaHWHA U peau3allii ero
npaB, TMPEJCTaBICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJCHUN, TPOLIEAYp TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIACHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE B PEHICHUHM NPaKTHUYECKUX 3ajady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM IS YCTENMIHON MpodeccruoHaTbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIMBUIYAILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEeUICHUM, PacCYXIECHUM, YMEHHUIO BUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTAlMe B JCATEILHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOIIeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4YelOBEYECKON



JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUSl U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIU3ALIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKUA U MATEMAaTHYECKOW KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMHU HCCIEA0BATEIIBCKOM
JIEeSITETLHOCTH;

6) ¢usmueckoe BocnuTanue, GopMHpPOBAHME KYJbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa PEQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUM MU pelICHUs 3aa4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeW cpenapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM KX BO3MOJKHBIX TOCJIECACTBHM JIsi OKPYXAIOWIECH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanTanus K U3MEHSAIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCWUCTBHUSAM B YCIOBUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM YHCIEC
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI3OB, TPEOYIONUH KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeiicTBUA:
e BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXIy MOHATUAMH, (HOPMYJIHPOBATH
ONPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOIO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YaCTHbIE U oOOIIue,
YCIIOBHBIE;

eBBISIBJIATH ~ MAaTEMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPECUNH;

e ICJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NE€IYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUM (MpsSIMbIE U OT
MPOTUBHOI0), MPOBOJIUTh CAMOCTOATEIIBHO HECJIOKHBIE JOKA3aTEIbCTBA
MaTeMaTuyeckux (akToB, BBICTpaUBaTh AaAPTYMEHTAIIMIO, MPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crmoco0 pemieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpPATh HaubOoJee NOAXOMANUMNA C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e ICIIOJIb30BAaTh BOIMPOCHI KaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENILHO YCTaHaBJIMBaTh MCKOMOE€ U JaHHOe, (HOpMUpPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTh IO CaMOCTOSITENIBHO COCTABJICHHOMY IUUIaHY HECIIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITEIFHO (hOPMYIMPOBATH OOOOIIEHUSI U BBIBOJBI TIO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIlecCa, a TaKXKE BBIJBUTATh
MPEANOJIOAKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

¢ BBISIBJIATh HEJAOCTATOYHOCTh W HW30BITOYHOCTh WH(MOpPMALMM, TaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;

e BRIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATU3WPOBATH W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MTPEICTABICHHUS;



e BBIOMpaTh (GopMy mMpeAcTaBieHUs UWHGOPMAMU M HWUIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

¢ OLICHUBATh HAIEKHOCTh HH(POpPMALMKM TIO KPUTEPHUSM, MPEII0KEHHBIM
yuuTesneM Uik chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKAaTHBHBIE YHHBeEpPCcaJIbHbIe yieOHbIe 1eiiCTBUA:

 BOCIIPHHUMATH U (YOPMYJIUPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSMU
U UeIsIMU OOIIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelIeHus 3a/1a4l, KOMMEHTHUPOBATh MOJYyUEHHBIN Pe3yJIbTaT;

eB X0JIe¢ 00CYXJEHHS 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
poOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIPyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO MO3UIMIL, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;

o IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 33]1a4M, SKCIIEPUMEHTA, HCCIEC0BaHUS,
IIPOEKTa, CAMOCTOSITENILHO BBIOMPATH (POpMAT BBICTYIUIEHUS C YYETOM
3a]a4 Mpe3eHTal1 U OCOOCHHOCTEH ayAUTOPUH;

e IOHUMATh U MCTOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON U WHANBUIYaTHLHON
paboThI MpHU pelIeHNH YYeOHBIX MaTEeMaTHYECKUX 3a/aY;

e IPUHUMATh LI€JIb COBMECTHOM NEATEIBHOCTH, IMJIAHUPOBATH OPraHU3ALNIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaTHCA,
00CyXIaTh IPOIIECC U Pe3yIbTaT pad0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e y4acTBOBaTh B TIpPYMNIOBbIX (opmax paboTel (0OCyXkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC INTYPMBI W JPYTHE), BBIMOJHATH CBOK YacTb
paboTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

¢ CAMOCTOATEIBHO COCTABJIAThH IJIAH, JITOPUTM pELICHHs 3aJadd (WM €ro
4acTh), BBIOMpATh CMOCOO pEMICHUS C y4€TOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIIEHUN ¢ YYETOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIA HHTEJLJIEKT:

e BIIQJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS MpoIecca U pe3ysbTara

pELIeHUs] MaTEMaTUYECKOM 3a1auH;



e IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIMIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH ITOCTABICHHON LEIU U
YCIOBUSIM, OOBSICHATh HMPUYUHBI JOCTHKEHUS WIM HEAOCTMIKEHMS LIEJH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHCICHUSA

BbINONHATH, codyeTass YCTHbIE M NHCbMEHHBbIE MPUEMBI, apUPMETHUECKUE
JEUCTBHUS C PAallMOHAILHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsSI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3zHOOOpa3HbIE
CHocOoObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMN, COAEpKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoguTh OT oAHON (HOPMBI 3aMKMCH YUCEN K Apyrou (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOD).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyrJIsTh YnCa.

BbINMONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaYEHUI
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMHM C HATypaJbHBIMHU
MOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pAa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIleHUs 3a4a4 ¢ YYETOM OTPAHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxoauth 3HaueHHss OYyKBEHHBIX BBIPRKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B~ MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX CIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKH  CIAraeMbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3oBaHKsi MHOTOUWIEHOB JUIsSl PELICHUS PAa3IMYHBIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsATs, sABisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUKOM, HPHUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemiaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX
YpPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aNre0pandecKoM SI3bIKE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPapUKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:



Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
Yyucen JJisl CpaBHEHUS, OKPYTJICHHUS U BBIYMCICHUH, N300pakaTh JEHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moOHATHE apU(METUYECKOr0 KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npobeit u creneneit uucia 10.

AJuiredOpanyecKue BbIPaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aireOpandecKuMu Jpo0sMH.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHMs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIC YPABHEHHS W PALMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoit
MOJEIM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl ypaBHEHHH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IpuMEHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OILICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh
rpa@uyuecKyo WJUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPEACNATh 3HaueHHEe (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpelessITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

CtpouTts rpaduKku 2IeMEeHTapHBIX PYHKINUN BUJA:

k . .
y=-,y=x%y=x%y=|X|, Yy =+, onuchIBaThL CBONCTBA YUCIOBOM (PyHKIIMH II0
X

e€ rpaduxy.



K konmy oOydeHus B 9 kJjacce OOyYarOUmUUACS TIOMYYHUT CIIEIYIONIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYNBATH PALMOHAJIBHBIEC U HPPALMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  palMOHAIBHBIMH UYHCIAMH,
codeTrass YCTHbIE M NHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCIECHUSA C
UpPpaLMOHAIbHBIMU YUCIAMU.

HaxoguTe 3Ha4YeHUs CTENEHEH C LEJIbIMUA II0Ka3aTeJsIMU U KOPHEW,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHIA.

OKpyIJISITh TEUCTBUTEIBHBIE YHCJIA, BBINOJIHATh IPUKUAKY PE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHENHBIE W KBaJpaTHbIE YPaBHEHHUs, YPaBHEHUS, CBOJSIIHECS K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOocoOOM ¢ IMOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUHU C IBYMs IIEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyuecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemarp JsMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paxkaTb
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTemMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xaTh pEIIeHHE CUCTEMbI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIMHA

Pacno3naBaTh (yHKIMM U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU

pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB (GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBucuMocTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U HU300paXaTh CXEMaTUUYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
ONMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.



Pacno3naBaTth kBagpaTuuHyo QYHKIUIO 110 (HopMylie, TPUBOIUTH TIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BBIMTONHATS  BBIYMCIIEHHST €  HMCHOJB30BaHMEM (opMya N-ro  4jeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 peaIbHOM KU3HU (C UCIIOIB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

AJITEBPA 7 KJIACCBI
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 Yucia u BeIUKCIICHUS. PaliuoHalIbHbIE o5 1 3 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHECKHE BHIPAXCHIA 27 1 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥PABHEHH I HEPABEHCTBa 20 1 2 https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
4 Kooppumaret 1 rpaguicn. Cynkum 24 1 3 https://m.edsoo0.ru/7f415b90
8 bu6mmorexa [IOK
> TosTopenne 1 obodmenHe 0 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 103 4 11
TEMATHUYECKOE IINTAHUPOBAHUE AJITEBPA 8 KJIACCbI
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mt Konrpoasubie Ilpakruueckue (uupposbie)
MPOrpaMMbl Bcero
paboThI padoThI oOpasoBaTeabHbIE
pecypcsbl
bu6mmorexa [IOK
. 1 2
1 Yucna u Beruncienus. KBaaparHbie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTEneHb ¢ LEIBIM 7 1 bu6mmoreka [JOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkre BhIPaKEeHHUS. 5 1 0 bubmmoreka [JOK
KBaapatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIpaKECHUS. 15 1 1 bubmumoreka [IOK
AnrebGpanueckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHenusa u HepaBeHcTBa. KBagpaTHbie 15 1 5 bubmuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 5 bubnmoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 1 hgpil;llcsrféeiiasﬁ).ru 17§417af8
bubmuorexa [JOK
8 O . 5 1
YHKIHH. OCHOBHEIE MOHATHS https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o 4 7
d yHiumH. THCIOBbIE GyHIAH 0 https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpeHHe 1 060bmeHKe o 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 103 5 10
[TPOTPAMME
9 KJIACCBbI
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Konrpouabnbsie IIpakTnueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 Uucna u BeruncieHus. JelicTBUTENbHBIE 9 1 bubnuotexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUA C 14 1 1 bubnuotexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso00.ru/7f419d08



https://m.edsoo.ru/7f417af8
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3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 bubmmoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBencTsa 16 https://m.eds00.ru/7£419d08
bubnunoreka LIOK
> Dyt 15 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
6 YucII0BBIE ITOCIEN0BATEIBHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHHE, 0000IIEHUE, CUCTEMATH3 AL 19 bubnunoreka LIOK
3HAHUM https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 103



https://m.edsoo.ru/7f419d08
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 Kkiacc
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
11 BemmonHATh,  coueTas  yCTHBIE W THCHMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeWCTBUA C PallMOHAIBHBIMH YUCIIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHHM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIpXKEHUH, coiepKalluX OOBIKHOBEHHBIE U JECATHYHBIE TPOOH
[lepexoauts OT oaHON (OpMBI 3amuUch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PAlIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncna
BhINOMHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHHUH, OIEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOMHATH  JEUCTBUS €O
CTETEeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsITh TNpU3HAKU AETUMOCTH, Pa3lIOKEHHE Ha MHOXHUTETH
' HaATYpaJbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4d,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYHH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTAThl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
. Hcnonb3oBarh anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJHKY,
' MIPUMEHSTH €€ B IIPOLIECCe OCBOCHMS Y4eOHOT0 MaTepualia
25 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATH (OpMyNbl KBajJpaTa CyMMbl U KBajapaTa
pasHoCTH
OcCyIecTBIATh pa3IoKeHNE MHOTOUJICHOB HA MHOXKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILIEro MHOXUTEIIS, TPYIIUPOBKU CIAaraeMblX,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensITh TIpeoOpa3oBaHUsT MHOTOUICHOB IS PEUICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' JUTSL IPEOOPa30BAHMSI BBIPAKECHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SBISIETCS JIM YUCIO KOPHEM ypaBHEHUS
3.2 [IpumensaTp rpaduueckue METOAbl TPHU PEIICHUU JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [ToxOuparh mpUMeEpsI TIAp YKCEN, SBJISIONINXCS PEIICHHEM JIHHCHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelIeHus ypaBHEHUS
35 Pemrate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IEPEMEHHBIMU,
' B TOM 4HCIIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHEHHH 10 YCIIOBHUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTYYCHHBIN pe3yinbTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh
YHCIIOBBIC TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHeHHBbIX (yHKIHA. CTpouTh rpaduk (QyHKIHH

4.3
y =[]
OnwuceiBaTh C MOMOIIBIO (YHKUIUH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 HaxoauTe 3HaueHune GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTara
1 Yucna 1 BBIYUCIICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOYECTBE
11 JNEHUCTBUTENBHBIX YUCEIN NIl CPABHEHMS, OKPYIJIEHUS U BBIUMCIICHUH,
' n300paxkaTh JI€HCTBUTENbHBIE 4YHCIA TOYKAMU Ha KOOPIAMHATHOMN
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJOUTh KBaJpaTHbIE KOPHHU, HCIOJNb3Yysd IMpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, coepKalux
KBaJpaTHbIE KOPHH, UCHOJIb3Ys CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JeCATUYHBIX ApoOeil u creneneit yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMEHATh TOHATHE CTENEHM C LEIbIM IIOKA3aTEelEeM, BBIIOJIHATh
2.1 MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIUX CTEHNEHH C LENbIM
II0Ka3aTeleM
BbINONHATE ~ TOXKAECTBEHHbIE  MPEOOpa30OBaHUSA  PALMOHAIBHBIX
2.2 BBIPQKCHHII HA OCHOBE IMpPaBUJ JACHUCTBUM HAJ MHOTOWICHAMH U
anre0panvdecKuMu JIpo0sMu
2.3 PackianpiBaTe KBaApaTHbIN TPEXWICH HA MHOXKUTENIN




Y [IpumensTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3iIHYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEalbHON NPAKTUKU
3 YpaBHEHHS U HEpAaBEHCTBA
Pemarp nuHeElHBbIE, KBaJApaTHbIE YPABHEHHS M PALMOHAIbHbIE
3.1 YpaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JABYMs
[IEpEMEHHBIMU
[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
3.9 ypaBHEHHH, B TOM 4YHCJIE€ C NpPUMEHEHUEM TrpaduuecKux
' Mpe/ICTaBIeHUH (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIHM CUCTEMa
yYpaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U TIpoyee)
[lepexoauth OT croBecHOM  (OpMYyIHpPOBKM 3amauyu K  e€
33 anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPAaBHEHMS WIIU
' CUCTEMbl  ypaBHEHUH, HHTEpPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]auM IOJYyYEHHBIN pe3yabTaT
[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
34 pelaTth JIMHEHbIE HEPABEHCTBA C OJIHOW MEPEMEHHON M X CHCTEMBI,
' naBaTh  rpaUYecKyl0  WUIIOCTPAllMI0  MHOXECTBA  pELIeHHUH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUA
[lonumarb M wKCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHS M  A3BIK
11 (TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUYEHUS), OINpeNeNiaTh 3HAaYeHUE
' (GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (DYHKIUU
o e€ rpaduky
Crpouts rpaduku IeMEHTapHBIX QYHKIUH BUJIA:
4.2 V= E , Y= X3,y =X3,y= x|, onuchIBaTh CBOMCTBA YMCIOBOU (PYHKIIHHU MO
e€ rpaduky
9 KNIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoro .
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh M YNOPSAOYMBATH PALMOHAIBHBIE U HMppalMOHAIbHbBIE




quciia

1.2

BremoaaaTh apI/I(i)MeTI/I‘ICCKI/Ie I[GﬁCTBPISI C pallMOHAJIbHBIMU YUCIIAMH,
CoucTass YCTHBIC U NHMCbMCHHBIC HpI/IéMBI, BBITTIOJIHATH BBIYUCICHUA C

HppanOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUSA YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4uciia, BbIIOJHATL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

2.2

2.3

2.4

YpaBHEHHUsI 1 HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCT@ﬁH.IPIC ,Z[pO6HO'paLII/IOHaJ'ILHLIe YpaBHCHU

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IIEPECMEHHBIMU
U CUCTCMBI IBYX ypaBHeHPIfI, B KOTOPBIX OAHO YPABHCHUC HC ABJIACTCA

JIMHENHBIM

Pemrate TEKCTOBBIE 3aja4u anre6pa1/1qec1<I/IM CII0COOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHUA WU CUCTEMBI JIBYX ypaBHeHI/II\/’I C JABYM:A

NEPEMEHHBIMU

[IpoBoauTh mpoCTEHIIME MCCIENOBAaHUA YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
MIpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JIMHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
1/13o6pa>1<aTL PCIICHUC HCPABCHCTB HaA YHCI0BOM HpﬂMOfI, 3aI1MChIBaTh
peIICHUC C TIOMOIIBIO CUMBOJIOB

Pemate cucTEeMBI JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCEPABCHCTB,
BKIIFOHAOIME KBAaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL peUICHUC
CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIKO CMMBOJIOB

Hcnons30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a1a4

OyHKIUU

3.1

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbIBaTh

CXEMAaTUYEeCKH PacIoJIOKEHNE Ha KOOPAMHATHOMN IIOCKOCTH IpapuKoB




¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

3.3

3.4

4.1

[Toka3piBaTh CXEMATHYECKM PpACHOJIOKEHHE HAa  KOOPAUMHATHOM
IJIOCKOCTH TpadukoB ¢GyHKIMA Buaa Y = VX, Y = |X| ¥ ONHUCHIBaTh
cBoicTBa (DYHKITHI

Crpoutb u wH300paXkaTh CXEMaTHYECKH TpaduKd KBAJPATHUHBIX
GyHKIMH, ONMCHIBATH CBOICTBA KBAaApPaTUYHBIX (QYHKUMH 1O UX
rpadgukam

Pacnio3naBate KBagpaTuuHylo (GYHKIUIO 1O (QopMmyse, HTPUBOIUTH
MpUMEphl KBAaAPAaTUYHBIX (YHKIMH M3 peanbHOM >KU3HM, (PU3MKH,
TeOMETPHH

ApudmeTrnueckas U TeOMETpUYECKasi IPOrpPeccuu

Pacrio3naBath apu(MeTHISCKYI0O M TEOMETPHUECKYIO TIPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusa

4.2

4.3

BbINONMHATE BBIYMCIEHUS C MCMOJNb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHYeCKo M TreOMEeTpUYEcKOil Mporpeccui, CyMMmbl MEpBBIX N
YJIEHOB

N300paxaTh uieHbl MOCIEI0BAaTEIbHOCTH TOYKaMH Ha KOOPAMHATHOMN

IIJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIbHOCTAMU, B
TOM 4YHUCJIC 3aaadyud H3 peaJ’ILHOI\/’I KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYIATOPA, UPPOBBIX TEXHOJIOTHIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 kJjace
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Yucna v BEIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JIECATHUYHBIE, TIEPEXO0] OT OJHON (HOpMBI 3amucu
11 npoberi k apyroi. [loHsTHE palMOHAJIBPHOTO YHWCIIA, 3alHCh, CPAaBHEHHE,
YHOpAAOYUBAHUC pallMOHAJIbHBIX YHUCCII
12 Apudmernueckue IeMCcTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenue 3agay u3

peaybHOM MPAaKTUKK HA YacTH, Ha IPOOHU




CreneHp C HaTypaJbHBIM TIOKa3aTeJeM: OIpelesieHue, TpeoOpa3oBaHue

L3 BBIPQ)KEHUI Ha OCHOBE OIPENICIICHNS, 3aUCh OOJIBIINX YUCEIT

14 [IporeHTsl, 3amuch MPOLUEHTOB B BHUJE APOOH W APOOH B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHON ITPAKTUKU

L5 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, DPA3JIOKECHHE HA  MHOXHUTEIU
' HaTypaJIbHbIX YUCEIl

16 PeanbHple  3aBUCMMOCTM, B TOM  4Mcle IpsMas U oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKeHUs

21 [IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKECHUS C NIEPEMEHHON. JlomycTuMmble
' 3HAYEHUS IEPEMEHHBIX

55 [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIMYMHAMH B BUAE (OPMYIIbI.
' Borancnenus o hopmynam

23 [Ipeobpa3oBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbBIC
' BBIPAKCHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM

95 OpnnHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)keHHE, BBIYMTAHUE,
' YMHO>KEHHE MHOTOYJICHOB

25 DopMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHUS

31 VYpaBHeHHe, KOpEHb YypaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUJIBHOCTb YPAaBHEHUN

3.2 JIuneliHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEIIEHNE JINHEUHBIX YPaBHECHUI

33 CocraBneHrue ypaBHEHUI MO YCIOBUIO 3a7a4d. PeleHre TeKCTOBBIX 3a7a4 C
- IIOMOILBIO YPaBHEHUI

3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK

Cucrema JByX JIMHEWHBIX YpPaBHEHHW C JBYMs NEpEeMEHHbIMH. Pemenune
3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU. IIpuMepsl pemeHus: TeKCTOBBIX
3a[a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUN

4 Koopnunate! u rpadpuxu. yHKImn

4.1 Koopaunara Touku Ha IPSIMOMA




UucnoBbie mpoMexXyTKU. PaccTosiHre Mexay ABYMsI TOYKaMU KOOPAMHATHOM

4.2 .
npsMOit
43 [IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHATa
' TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3anaHHbX Qopmyiamu. UteHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux GyHkum y = [x|
47 ['padmyeckoe pelieHHE JTUHEHHBIX YpaBHEHUW M CUCTEM JIUHEHHBIX
' YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 KBanpatusiii kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecsiTuuHbie TPUOIMKEHUS UPPATMOHATEHBIX YHCET
CpoiicTBa apudMeTHYeCKUX KBagpAaTHBIX KOPHEM M HX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBIPAXEHUM U BBHIYUCICHUSIM. JleHCTBUTEIbHbBIE
yucia
1.3 Crenensb C 1eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aUCh YKCIIa
2 Anrebpanyeckue BbIpaXKeHUS
2.1 KBanpathslil TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxxeHue, BEIYUTaHNUE, YMHOXKEHUE, JCICHHIE alreOpandeckux apooei
2.4 PannonanbHble BeIpaykeHUS M UX TIpeoOpa3oBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA
31 KBampatHoe ypaBHenue, Qopmyna KOpHEW KBaApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMil, CBOAAIIMXCA K JMHEHHBIM U KBAIPATHBIM
3.3 [Ipocreitmme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS NMEPEMEHHBIMU U CHUCTEM
3.4 JINHEMHBIX YPABHEHHH C JBYMs IEpeMEHHbIMU. [IpuMepbl pelieHus cucrem

HEJIMHEWHBIX YpPaBHEHUH C IByMS IEpEMEHHBIMU




3.5

Pemrenne TekCTOBBIX 3374 anreOpandecKuM Criocooom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 0/1HOM TTIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Monsatne ¢ynkuuun. OOnacTe oOmNpeAeNeHUss W MHOXXECTBO 3HAUYCHHM
' ¢bysakuu. CriocoObl 3aaHus PYHKIMIMA
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKINH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIIHIA, OTpaKAOIMINX peaTbHble IPOIECCHI
14 OyHKIMH, OINHUCHIBAIOIIME TNPAMYI0O H OOpaTHy0 MpPONOPIUOHATLHBIC
' 3aBUCHMOCTH, X TpapuKu
45 Oyukuuu y = X2, y = X?
4.6 dynkuun Y = x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCICHUS
11 PamionanpHble 4YMcna, UppalMoOHATbHBIE YHCTA, KOHEYHbIE M OECKOHEYHBIE
' JeCATHYHbBIE JPOOH
MHOXeCTBO JIeHCTBUTEIHHBIX YUCE, IEHCTBUTEIBHBIC YUCIa KaK OECKOHEYHBIE
19 JecATUYHbIe ApoOHu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JIEHCTBUTEIIBHBIX YHCET U KOOPAUHATHOM NpsAMOil. CpaBHEHME 1EMCTBUTEIBHBIX
qucen
1.3 ApudmeTrndeckre IeiHCTBUS ¢ IeHCTBUTEILHBIMHI YUCIAMU
W3mepenus, npubinxeHus, olleHKd. PazMepbl 00bEKTOB OKPYKaIOLIEro MHpa,
14 JUINTETILHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh TpuOIkeHus. OkpyrieHue uucen. [Ipukuaka u omeHka
pe3yNIbTaTOB BBIYUCIICHUHN
2 VYpaBHEHMS U HEpaBEHCTBA




2.1

YpaBHEHUS C OJTHOW MEPEMEHHOMN

2.2 JIuneitnoe ypaBHeHue. Pemienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanparnoe ypaBHeHue. Peienue ypaBHeHH, CBOASIIUXCS K KBaPATHBIM

24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHUss YpaBHEHUM TpeThbed U
' 4eTBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha MHOKUTEIIN

2.5 Pemenune npoOGHO-paIIMOHAIBHBIX YpaBHEHHHA

2.6 CucTtembl ypaBHEHUT

2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk

2.8 Pemenue cucrem AByX TUHEHHBIX YPaBHEHHM C ABYMS IEPEMEHHBIMU

29 Pemenune cucreM AByX ypaBHEHHi, OHO M3 KOTOPBIX JIMHEHHOE, a JPyroe —
' BTOPOM CTENECHU

2.10 I'padmueckas uHTEpIIpETALIs CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 aNreOpanyeckuM Crocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

2.14 Pelienne cucteM TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.15 KBazparHble HepaBeHCTBA

216 I'paduueckass uHTEpHpeTalnys HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs
' NePEMEHHBIMU
3 OyHKIIH

31 KBanpatnunas ¢yHkuus, e€ rpaduk u cBoictBa. [lapabona, KOOpIUHATHI
' BEPILKHBI MTapadoIibl, OCb CAMMETPUHN apaboJIbl

3.2 I'padukn Gynkmii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gyukumii y=k/X, y = X° 1 ux coiictsa

3.4 ['paduku pyHKIMH , 1 X CBOWCTBA
4 YucnoBble OCIE10BATENBHOCTH

41 Onpenenenue u crnocoObl 33JaHUsl YUCIOBBIX MOCIENOBATEIbHOCTEH. 3aaHKe
' MOCIIE0BATENbHOCTH PEKYPPEHTHOM hopmyInoit U popMysioii N-To uieHa

42 Apudmernueckas mnporpeccus. DopMynasl N-ro  wieHa apUpMeETHUECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccus. PopMmyiabl N-ro0  WIEHa T€OMETPUYECKON
' MIPOrPECCUH, CYMMBI MIEPBBIX N YWICHOB

4.4 N300pakeHre 4YiIeHOB apu(METHYECKOW U TIeOMETpUYECKOl Iporpeccui




TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTH. JIMHEWHBIA U SKCITOHEHIIMATBHBINA POCT

4.5 CI1oXHBIE TTPOTICHTHI

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA3OBAHMUS

Koxa
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOTO
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHne oOnepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SBJICHWM, DU PELICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMmenue ONCpUpOBaTh IMOHATHUAMU: OIPCACIICHUEC, aKCUOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC W  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHSTHSAMHU: HATypadbHOE YHCIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHCIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHJAPTHBIN BUJ YKCTA, PAlMOHAIBHOE YHUCIIO,
UppallMOHANILHOE 4YHUCJO, apu(METHUYECKHil KBaJpaTHBIM KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBUS C YHUCJIAMH, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISITH YHCIAa Ha KOOPAWHATHOW
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBII KOpEeHb, MHOTOYJIEH, ajredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEHU
Oonbllle €AMHUIBI; YMEHHME BBIOMHATH pPAcUY€Thl MO (QopMmyIam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U

BBIpa)KCHI/Iﬁ C KOpHSAMHU, Pa3JIOKCHHUC MHOI'OYWICHA HAa MHOXXHWUTCIIU, B




TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMyYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OIHOM NEPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAaJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHUN 33]1a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
NpSMYI0O ¥ KOOPJAMHATHYIO IIJIOCKOCTh JUISI M300pa)K€HMsI pELIeHUI

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHS, rpaduk GyHKIUH, HYITU
byHKIUY, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEE M HAUMCHBIICC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOIMOPIIMOHANILHOCTD, JUHEWHAas (QyHKIHS, KBaapaTHuHas (yHKIUS,
oOpaTHasi TPOMOPIMOHATBLHOCTh, Mapadoiyia, TUrepOosia; yMEHHUE
CTpouTh Tpaduku GyHKIUN, UCTIOTB30BATh TPAdUKH [T ONIpEIeTICHIS
CBOWCTB TIPOIIECCOB M 3aBUCHUMOCTEH, IS PEIICHHS 3a7ad U3 JAPYTUX
yu4eOHBIX TPEIMETOB U pealbHOM JKU3HU; YMEHHE BBIPAXKATh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONnCprupoOBaTh IIOHATUAMU: I10CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPecCHH;  YMEHHue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIe 3a1ad U3 JIPYrux

y‘-Ie6HBIX npeaMETOB U peaJlBHOf/'I KHU3HU

YMeHue pemars 3a7aud pa3HbIX THUIOB (B TOM YHCIE HA MPOIEHTHI,
JOIM U 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTH
MOKYTIOK U yCIYyT, HAJIOTH, 337a4i U3 00JIacTH yIpaBIeHUs THYHBIMU U
ceMeWHbIMU  (HMHAHCAMH); yMEHHE  COCTABJISITH  BBIPAKCHUS,
ypaBHEHUsI, HEPaBEHCTBA U CHUCTEMbl I[I0 YCJOBHUIO 3aJaud,
WCCIEA0BaTh MOJTYYEHHOE PEIICHUE W OICHUBATh MPABAONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,




10

11

12

13

7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, paBHOOEAPEHHBIH
U PpPaBHOCTOPOHHUH TPEYroJIbHUKH, HPSIMOYTOJIbHBIA TPEYroJIbHUK,
Me/iMaHa, OUCCEKTpUca U BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIBHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBajJparT, Tpamnenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymMeH#ue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOU
KU3HU, Ha HAXOXKJIECHUE I€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUTyp 1 (pakToB

YMeHne omnepupoBaTh IMOHITHUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYrOJIbBHUKOB; IapalIeIbHOCTh U IEPIECHAUKYIAPHOCTDh MPAMBIX,
yroin MeXAy IpsSMBIMH, [EPICHIUKYJSAP, HAKIOHHAsA, IPOCKLUS,
nojxobue ¢puryp, noJo0HbIe TPEYrOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M NPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPUIO U
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue omnepupoBaTh IOHATUSMM: JUIMHA, PACcCTOSTHUE, YIoJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3MEpPbl MPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U IJIOUIaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapaJuUIENENUIEa; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IITOIIaAeH

YMmenue wuzobpaxarb IUIOCKMe (UIypel M UX KOMOMHALIWH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

YMeHue  omepupoBaTh MOHATHSIMHU: TPSMOYTOJbHAas  CHCTEMa
KOOpAMHAT, KOOpPJMHAThI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MIPOM3BE/ICHNE BEKTOPA HA YHUCIIO0, CKAJISIPHOE MPOU3BEIEHIE BEKTOPOB;
YMEHHUE HCMOJb30BaTh BEKTOPbl M KOOPAMHATHI AJI MPEACTABICHUS
JMaHHBIX M pEIIeHUs 3aJa4y, B TOM YHCIE M3 JPYTUX YUeOHBIX

IIPEAMETOB U pPeajIbHOM JKU3HU

14

YMmenue ONCpupoOBaTh HNOHATUAMMU! CTOJIOMKOBBIE H KPYTOBLIC




quarpaMMbl, TaOnHIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH M  IPEOOPa30BHIBATH
uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iMIAaX M Ha JgUarpaMmax,
OTPaKAMOIIYI0 CBOMCTBA M XapPaKTEPUCTUKHU PEATBbHBIX IPOIECCOB U
SIBJICHHP'I; YMGHI/IG paCHOSHaBaTB N3MCHYHNBBIC BCIIMYMUHBI B

OKpYKaroIllleM MUpe

15

YMeHHne onepupoBaTh TMOHATHSIMH: CIyYalHBIA OMNBIT (CITydaiHBIN
SKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIEMEHTApHbI HCXO0J)
CIIy4aiflHOTO OIbITA, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTb BEPOATHOCTH CIIy4alHbIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUM M SIBJICHUH, MOHUMATh POJb INPAKTHUUECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TO POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BBIOMpaTh MOIXOASIIMN H3ydyeHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH INPUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBIEHUE 3aKOHOB MAaTEMAaTHUKU B
HCKYCCTBE, OIIMCBIBATh OTJEJIbHBIE  BBIIAIOIIMECS  PE3YJIBTATHI,
MOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
MIpUMEPBl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTE€YECTBEHHOM

1 BCEMUPHOHN UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Pauvonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- qrCcIaMu

14 HelictButenpHble uncna. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. qrCcIaMu

15 [IpubnuxEéHHble BHIUKCICHMS, MpaBUiIa OKPYIJIEHUS, MNPHUKUAKA U OIEHKA
. pe3ynbTaTa BRIYUCICHUN

2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeseM.
. CBoiicTBa cTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuMeTHIECKUMHU KOPHSIMH HATypalTbHON CTETICHH

3 YpaBHEHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 [lensie u npoOHO-paloOHaiIbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢QyHkuw. ['paduk  PyHkmum. OOnacth

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
IPOMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaTthnas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 W3mepeHune reoMeTpu4eckKix BeIMYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. Anrebpa: 7-ii kimacc: 0a30BbId ypOBEHB: y4eOHHK; 15-¢
u3nanue, nepepaborannoe MaxkaperueB FO.H., Munmgiok H.I'., HemkoB K.W. u
nap.; mox  penmakmuedn  TemskoBckoro  C.A. AknmoHepHOE — OOIIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. Anrebpa: 8-ii kimacc: 6a30BBI ypOBEHB: y4ecOHHK; 16-¢
u3aanue, nepepadoranHoe MakapeiueB FO.H., Munmgtok H.I'., Hemkos K.W. u
np.; mox  pemakumert — TemskoBckoro C.A.  AKIMOHEpHOE  OOIIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. Anrebpa: 9-ii kimacc: 6a30BbI ypOBEHB: y4cOHHK; 16-¢
u3aanue, nepepadoranHoe MakapeiueB FO.H., Munmgtok H.I'., Hemko K.W. u
np.; mox  pemakuumert — TensikoBckoro C.A.  AkIMOHEpHOE  OOIIECTBO
«3marensctBO «lIpocBenienre»






