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HOACHUTEJBbHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH aireOpanvecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX Ul aJalTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JECMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUS. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM  JIEATEIbHOCTH OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3alueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHuH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSLDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xonae u3ydeHuss ydeOHOro Kypca o0O0Oydaroniumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YJarONTUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3yYeHUs MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOIH30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XU3HU. Pa3BuTHE NMOHATHSA O 4YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHUsl Y4YEOHBIM MaTepuan TPYHNIUPYETCs BOKPYT
paloHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOASAT TaKkke
JalbHENIIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOGHHMS Kypca HH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKaMU
JeNYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHAIbHO-Tpa(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4ecKOW MOJeiH
JUIsL OTIMCAHUSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUI B PUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMIHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIal B (opmupoBaHHUE
IpEJICTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUN UBUIM3AIMH U KYJIbTYpBI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3feNibl COICpPIKAHUS:
«Yncna W BBIUUCICHUA», «ANredpandyecKkue BBIPAXKCHHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha uzyuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmernyeckue JEHCTBUS €
palMOHANIBHBIMU YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4acTH, Ha
JpoOH.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHII HA OCHOBE ONpPENENICHUs, 3auch 00ibIIKX yncen. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JCIUMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HclIe TmpsiMas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyisbl COKpAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKMUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1ad ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEUHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C IOMOIIBIO
CUCTEM YPAaBHECHHM.

DyHKUIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOA.

[IpsimoyroinibHast cucteMa koopAuHat, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
dbynkuuu. CroiicTBa GyHkuuil. JIunelinas pynkuus, e€ rpapuk. ['paduk pyHKIun
y = |x|. T'paduueckoe pelieHue JTHHEHHBIX YPaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHpiii  TpEXuieH, pas3loKEHWE KBAJAPATHOTO  TpEXWIeHAa Ha
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHU C JBYMS II€peMEHHbIMU. [IpuMepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkummu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB PyHKLIUN, OTPaXKAIOIIUX PEATbHBIE MPOIIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KJIACC

Yucaa v BIYMCICHUA

PannonanpHbie 4ymMcia, UppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME JIEHCTBUTENBHBIX 4YHCEN, apuMeTuyecKkue JeHUCTBUA C
JNEWCTBUTEIBbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj/1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn Gpyaxmmit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  MOCHENOBATENBHOCTUUMCIOBBIE  MOCTEA0BATEIbHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnoxHbIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUSA MpOorpaMMbl ydeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHyecKkoe BOCIMTAHNE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLIEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE B PEHICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Ui YCIENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHOW TPACKTOPUU 0Opa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlME B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl 4elloBeueCcKoin
JIeATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsI Pa3BUTHS IIMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, IPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel Ccpelbl, IMJIaHUPOBAHUSI TMOCTYIKOB W
OLCHKM WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CpPENbl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCS YCJOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBUAX HEONPEACITEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONpEENeHUs]  TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa30OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATEIbHbIC, €AMHUYHBIE, YacTHbIE M 0OOIIMe,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JOKa3aTebCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUIEHUs, BBIOMpaTh Hauboiee MOAXOIANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HUKCUPYIOIIUE IPOTHBOPEUHE, IpodJeMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HCKOMOE W JaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUIO0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOCGHHOCTEM MaTEeMaTUYECKOTO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCIASAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTAThH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeAcTaBiIeHUs HHPOpMAMKU U WLIIOCTPUPOBATH
perraemMbie 3ala4yd CX€MaMH, JuarpaMMaMH, WHOW Tpadukod ©u uxX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WHGOPMAIMU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIe JeHCTBUSA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHECHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
po0JIeMBbI, pelraeMoi 3a/1adu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMH JPYTUX
YYaCTHHKOB JHaNora, OOHAPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHH, B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PKCHHSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;
MOHMMATh W HWCIOJB30BAaTh  MPEUMYINECTBA  KOMAaHIHOH U
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoBbIX (opmax pabotsl (oOCykneHus, oOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMA MPOIYKT IO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTABJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUs C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJE€Th CIOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ysibTaTa pelieHuss MaTeMaTHYeCKO 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENILCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSCHSITh MPUUUHBI JOCTHKEHUS WIM HEAOCTKEHUS 11EIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy oOyueHuss B 7 KJacce OOYyYalOIIMIICS TMOJMYYUT CIIECIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeEeTHUECKHe
JEUCTBHUS C PAallMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHMsS YWCIOBBIX BBIPAKEHUU, MPUMEHSTh pPa3HOOOpa3HbIC
C0CcOObI U MPUEMBI BBIUMCICHUS 3HAYCHHM APOOHBIX BBIPAXKECHUM, COAEpMKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OHOM (HOpPMBI 3aIUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasTh yncIIa.

BBINTONIHATE NPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUMN. BBINOMHATE JEHCTBUA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETHPOBATH
pe3yNbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, PUMEHSTh
e€ B Ipolecce OCBOCHUS Y4eOHOro MaTepuarna.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRKCHHUH IPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

Bemonusate  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM MOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT yMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENsS, TPYNIUPOBKH  CllaraeMbiXx,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTh npeoOpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS] Pa3IuYHbIX 3a/a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JByMS IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKUMHA

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aMUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aNre0panvecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, II€HA, KOJWUYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIIUIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oydaromuiics TMONMYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHUs U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumensaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCHONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHusl BBIPAKEHHI, COIEPIKAIUX CTENIEHH C LEIbIM MOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0OpPa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiats nMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHni (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUUN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YpaBHEHH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUTIOCTPALMI0 MHOJKECTBA PELIEHUWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCHONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIMA BUAA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBats cBOiicTBa UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINE
NpeAMETHbIE PE3YIbTaThI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIbHBIC YUCTIA.

BrimonHATh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemate JMHENHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUSA, CBOISIIMECS K
HUM, TIpOCTENIIINE APOOHO-pAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3amadyuM aidreOpaMdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paXKaTh
pEllIEHNE HEPABEHCTB HA YMUCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 337a4.

DOyHKIUU

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpaduKoB PyHKIUN Buaa: y = kx, y
=kx+b y=kx,y=ax2 + bx +c¢,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3Ha4YE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUYHBIX (DYHKIIHM,
OMHCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh kBajgpaTHuHyHO (QPYHKIHIO 11O GopmyJsie, MPUBOJAUTE IPUMEPHI
KBaIPaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GUZUKHU, TCOMETPHH.

Yucsi0BbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacno3naBaTh apuMETHYECKYI0 M TE€OMETPUUECKYID MPOTPECCUH TIPU
pa3HBIX CcrocoOax 3aaHusl.

BeIMONMHATE BBIUKMCIAEGHUS € HUCHOJb30BaHMEM (OpMyn n-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIENOBATEIPHOCTH TOYKAMU HA KOOPIWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HU (C MCIMOJb30BaHUEM KalbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTHH).



1

2
3
4
5

TEMATUYECKOE IINTAHUPOBAHUE
7 KIIACC
HauMeHoBaHMe pa3iesioB U TeM

Ne i/
NMPorpamMmbl

Yucna u BeuucieHus. PariuonansHeIe
quciia

AnrebpanuecKue BRIPAKCHHS
YpaBHEHUS U HEpPAaBEHCTBA
Koopnunate! u rpaduku. @yHkunn
[ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

25

27
20
24

102

KonTpoabubie
padoThI

S Y VI G WY

IpakTuyeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/R4B90O9G8L

https://m.edsoo.ru/Q2722 A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/BST2BOB3C
https://m.edsoo.ru/EQUOJOF7T




8 KUIACC

Ne i/

10

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

Yucna u Beruucnenus. Ksagparaeie
KOPHH

Yucna u BerauciacHus. CTEIeHb ¢
OCJIBIM ITOKAa3aTCJICM

AnreGpanyecKue BbIpaXeHHs.
KBanpaTHbiii TpEXwieH

AnrebpanyecKie BEIPaKCHUS.
Anrebpanueckas 1poOb

YpaBHEHHMs U HEPABEHCTBA.
KBanparusle ypaBHeHUs

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
YpaBHEHUHU

YpaBHEHHs 1 HEPABEHCTBA.
Hepasencrpa

@yHkuu. OCHOBHBIE OHSTHS
Oynkuuu. Yncnossle GyHKIUN

[ToBTOpenue u 0600IIeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

15

15

15

13

12

102

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/M4W7U2V7X

https://m.edsoo.ru/I4K5VOY8W

https://m.edsoo.ru/V6X6L5R2Z

https://m.edsoo.ru/Y 1B77975N

https://m.edsoo0.ru/N2NOS7F00Q

https://m.edsoo.ru/A1V5COR6C

https://m.edsoo.ru/Z4J3M2C6C

https://m.edsoo.ru/VEWIHSHOU
https://m.eds00.ru/O8P8U6S 8K
https://m.edsoo.ru/L9V4UR&J5]




9 KUIIACC

No 11/ HaumeHoBaHue pa3/ie/ioB U TeM KoaunvecTno yacos JyekTpoHHbIE (HU(PPOBBIE)
°n/m
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI

Yucna v BeluuciieHus. JleiCTBUTENbHBIE

9 https://m.edsoo.ru/O7I8F8K9F
quciia
VYpasHe epaBEHCTBA. Y paBHE C
PABTCHIA 1 HEPABEHCTBA. JPABHCHIA 14 https://m.edsoo.ru/K1ASVOF6V
OJIHOY TIEpEMEHHOM
VYpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI
p . p 14 https://m.edsoo.ru/I2F9G1ESE
YpaBHEHUU
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://m.edsoo.ru/K4V9S7Q4]
DyHKIHUU 16 https://m.edsoo.ru/M9Z8MOU4C
YuciioBbIe OCIIENOBATEILHOCTH 15 https://m.edsoo.ru/Q6P6Z2D4E
IToBTOpEenue, o000IIEHHE,
p HI 18 https://m.edsoo.ru/Q5I0LSHSF

cUcTeMaTHu3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

10
11
12
13

Tema ypoka

ITonsTue paiuoOHaJIbHOI'O YHCJiia

Apudmernueckue IeHCTBUS C
palMOHAIBHBIMU YHCIIAMU

Apudmernueckue IeHCTBUS C
paloOHATBLHBIMH YUCIIAMU

ApudmeTrnueckre IeHCTBUS C
paloHaIbHBIMU YUCIAMH

Apudmernueckue IeHCTBUS C
palMOHAIBLHBIMU YHCIIAMU

Apudmerndeckue 1eHCTBUS €
palMOHAIBLHBIMU YHCIIAMU

CpaBHeHI/IC, YIopsAa404YHUBaHUC
palOHAJIBHBIX YU CEJI

CpaBHeHue, ynopsounBaHue
PaMOHATBHBIX YHCEI

CpaBHCHHe, YIOpsAA0YHUBAHUC
palrOHAJIBHBIX YU CEJI

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
CreneHs ¢ HaTypaJIbHBIM [TOKAa3aTeIEM
CreneHsb ¢ HaTypaJabHBIM [T0OKA3aTEIEM

CreneHs ¢ HaTypaJIbHBIM I1OKAa3aTeIEM

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYCHUS

01.09.2026

01.09.2026

02.09.2026

08.09.2026

08.09.2026

09.09.2026

15.09.2026

15.09.2026

16.09.2026

22.09.2026
22.09.2026
23.09.2026
29.09.2026



14

15

16

17

18

19

20

21

22

23

24

25

26
27
28
29

CreneHb ¢ HaTypaJIbHBIM I1OKAa3aTCJIEM

Peuienne ocHOBHBIX 3a/1a4 Ha ApooOH,
IPOIICHTHI U3 PEATbHON MPAKTHKH

Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEAIbHON MPAKTUKHU

Pemenne oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEaTbHOM MPAKTHKH

Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
IPOIICHTHI U3 PEATBHON MPAKTUKH

HpI/I3HaKI/I ACIIMMOCTH, Pa3JIOKCHUA HAa
MHOXUTECIN HATYPAJIbHBIX YHUCCII

HpI/ISHaKI/I JACIIUMOCTH, PA3JIOKCHUS HA
MHOXHUTCJIN HATYPAJIbHBIX YHUCECJI

Peanbuble 3aBucumoctu. [Ipsmas u
oOparHas poNOPIHUOHATBHOCTH

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHast MpOMOPIMOHATBHOCTH

Peanbabie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIMOHATHPHOCTH

KonTponbhas pabota no teme
"PanmonaibpHbBIE YHcia"

bykBeHHBIE BBIpaKEHUS
Dopmyisl
Dopmybl

Ilepemennsle. /JlonycTuMble 3HaUEHUS

29.09.2026

30.09.2026

06.10.2026

06.10.2026

07.10.2026

13.10.2026

13.10.2026

14.10.2026

20.10.2026

20.10.2026

21.10.2026

10.11.2026

10.11.2026
11.11.2026
17.11.2026
17.11.2026



30

31

32

33

34

35

36

37
38

39

40

41

42

NEPEMECHHBIX

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH,
PacKphITHE CKOOOK M IIPUBEIEHHE TTOTOOHBIX
CcllaraeMbIX

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH,
pPacKpbITHE CKOOOK M TIPUBEICHHUE MOA00HBIX
cllaraeMbIxX

[TpeoOpa3oBanue OyKBEHHBIX BHIPAKEHUH,
pacKpbITHE CKOOOK M IIPUBEACHHUE MOTOOHBIX
CllaraeMbIxX

[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
pacKpbITUE CKOOOK U MPUBEICHUE MOAOOHBIX
ClIaraeMbIX

CBoiicTBa CTENEHU C HATYpalbHBIM
OKa3aTeIeEM

CBolicTBa CTENEHU C HATYpaJbHbIM
HOKazaTeseM

CBolicTBa CTENIEHN C HATYPaJIbHBIM
MOKa3aTesieM

MHoOTOo4IEeHbI
MHOTOYIeHBI

CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOKCHHC
MHOI'O4YJICHOB

CJ'IO}KeHI/Ie, BbIYUTAaHUC, YMHOKCHHC
MHOTI'O4YJICHOB

CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOKCHHC
MHOTI'OYJICHOB

CnoxeHue, BBIUUTaHUE, YMHOKEHHE

18.11.2026

24.11.2026

24.11.2026

25.11.2026

01.12.2026

01.12.2026

02.12.2026

08.12.2026
08.12.2026

09.12.2026

15.12.2026

15.12.2026

16.12.2026



43
44
45
46
47
48
49
50
51

52

53

54

55

56

57
58
59
60

61

62

MHOTOYJICHOB

DopMyIbl COKPAIEHHOTO YMHOXEHUS
DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS
DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS
DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS
Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTEIU
PasnosxeHrne MHOTOUYJIEHOB HA MHOXHUTEIN
Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTEIU
PasnosxeHrne MHOTOUYJIEHOB HA MHOXHUTEIN

KonTponbHas pabota no teme
"AnreOpanyeckue BoIpaxeHus"

VYpaBHeHue, mpaBuiia mpeodpazoBaHus
ypaBHEHUSI, PABHOCHJIBHOCTh YpaBHEHUMN

JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON,
pelIcHUE JIMHEWHBIX YPaBHEHUI

JInHeitHoe ypaBHEHHE C OJTHOM ITEPEMEHHOM,
peueHne JIMHENHBIX YPaBHEHUI

JInHeHOe ypaBHEHUE C OJHOM ITIEPEMEHHOM,
peneHue JIMHENHBIX YPaBHEHUI

Pemienne 3agau ¢ noMoIIbIO YpaBHEHH
Pemenue 3a1a4d ¢ moMONIb0 ypaBHEHUM
Pemienne 3aga4u ¢ noMoIIbIO YpaBHEHHI
Pemenue 3a1a4d ¢ moOMONIbI0 YpaBHEHUM

JIuneliHOEe ypaBHEHME C 1BYMs
NEPEMEHHBIMU U €ro rpaduk

JIvuHeitHoe ypaBHEHUE C IBYMS

S G G U G G O —y

[S—

22.12.2026
22.12.2026
23.12.2026
29.12.2026
29.12.2026
30.12.2026
12.01.2027
12.01.2027
13.01.2027

19.01.2027

19.01.2027

20.01.2027

26.01.2027

26.01.2027

27.01.2027
02.02.2027
02.02.2027
03.02.2027

09.02.2027

09.02.2027



63

64

65

66

67
68
69
70
71

72

73
74
75

76

77

78

79

MEPEMEHHBIMH U €ro rpaduk

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IEPEMEHHBIMU

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IIEPEMEHHBIMU

Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI IEpEMEHHBIMU

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU

Pemenne cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUI
Pemenne cucrem ypaBHEHUN
Pewenue cucrem ypaBHEeHUM
Pemenne cucrem ypaBHEeHUH

KonrtponbHas padora no reme "JInneiiHble
ypaBHeHHUA"

Koopannaara To4ky Ha npsiMO
YucnoBble IPOMEXKYTKH
HucnoBsle IPOMEKYTKH

PaccrosiHne Mex 1y 1ByMsI TOUKaMH
KOOPJIMHATHON IIPSAMOM

PaccrosiHre Mexxy 1ByMsl TOYKaMHU
KOOPJMHATHOU IIPSAMOI
[IpssMoyrosibHas cUCTEMa KOOPIAWHAT Ha
IUIOCKOCTH

IIpssMoyrosibHas cUCTEMa KOOPAUHAT Ha
IUIOCKOCTH

10.02.2027

16.02.2027

16.02.2027

17.02.2027

24.02.2027
02.03.2027
02.03.2027
03.03.2027
09.03.2027

09.03.2027

10.03.2027
16.03.2027
16.03.2027

17.03.2027

23.03.2027

23.03.2027

24.03.2027



80
81
82
83
84
85
86
87
88
&9
90
91
92
93
94

95

96

97

98

99

100

[Tpumeps! rpaukoB, 3a1aHHBIX HopMyIamMu
[Tpumeps! rpaduKkoB, 3a1aHHBIX (popMyTamu
[Tpumeps! rpaukoB, 3a1aHHBIX HopMyIamMu
Yrenue rpauKoB peabHbIX 3aBUCUMOCTEN
Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN
[Tonsitue GyHkIMN

['padux pyHKIIN

CaoticTBa (yHKIHUI

CgoiicTBa (yHKIMH

Jluneitnas pyHkuus

Jlunetinas GyHKIUSA

[Toctpoenue rpaduka TUHEHHON QyHKIIMU
[TocTpoenue rpaduka TuHEHHON QYyHKIIUN
I'paduk pynkuuu y =|x|

I'paduk pynkuuu y =|x|

KonTponbnas pabota no teme "KoopanHatsl

u rpapuku. Oynkuun" / Beepoccuiickas
npoBepoyHasi paboTa

HToroBas KOHTpOJIbHAsA paboTa /
Bceepoccuiickas npoBepouHast paboTa

IToBTOpEHKE OCHOBHBIX MOHSATHUI U METOIOB
Kypca 7 Kiacca, 00001IeHIe 3HAHHA

IToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
Kypca 7 kiacca, 00001eH1e 3HaHUIA

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
Kypca 7 kiacca, 0000IIeHe 3HAaHHA

IToBTOpEHKE OCHOBHBIX MOHSATHUI U METOIOB

et ek e e e e e e e e ek e e e e

06.04.2027
06.04.2027
07.04.2027
13.04.2027
13.04.2027
14.04.2027
20.04.2027
20.04.2027
21.04.2027
27.04.2027
27.04.2027
28.04.2027
04.05.2027
04.05.2027
05.05.2027

11.05.2027

11.05.2027

12.05.2027

18.05.2027

18.05.2027

19.05.2027



Kypca 7 kiacca, 000011eHIe 3HaHUIA

101 IToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB
Kypca 7 kiacca, 000011eHrue 3HaHUI

102 IToBTOpEHKHE OCHOBHBIX MOHATUIA U METOJIOB
Kypca 7 Kiacca, 0000IIeHIe 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

25.05.2027

25.05.2027



8 KUIACC

Ne i/

00 N N kW=

et e e e e e e \O
AN N B~ WD = O

17

18
19
20
21

Tema ypoka

KBagparHslii KOpEHb U3 YUCIIA

[TonsTre 06 UppaLIOHAIILHOM UHUCIIE

JlecATUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIl

JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE

JlericTBUTENIbHBIC YUCIIA

CpaBHeHUE 1eHCTBUTENBHBIX YUCEI

CpaBHEeHHUE IEHCTBUTENBHBIX YUCEI

Apudmernaeckuit KBaApaTHbIA KOPEHb

VYpaBHeHue BUJA X = a

CaoiicTBa apuMeTnyecKuX KBaJpaTHBIX KOpHEN

CBoiicTBa apupMeTHUECKUX KBaPAaTHBIX KOPHEH

[IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUN, COJIEPKAIMX KBaIpaTHbIE KOPHU
ITpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, COIEPIKAIINX KBaIpaTHbIE KOPHU
[IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX KBaIpaTHbIE KOPHU
ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX KBAIpaTHbIE KOPHU
CreneHs ¢ 1eabpIM [T0Ka3aTeNeM

CrangaptHas 3anuch yncia. Pasmepbl 00bEKTOB OKpYXKArOIIero Mupa (0T 3JIeMEHTAPHBIX YaCTHUIL
710 KOCMUYECKHX 00BEKTOB), JUINTEIBHOCTH IIPOLIECCOB B OKPYXKAIOIIIEM MUPE

CBoiicTBa CTENEHH C IIEJIBIM IT0Ka3aTeaeM
CBoMCTBA CTEIIEHHU C LEIBIM [T0Ka3aTeeM
CBoiicTBa CTENEHH C IIEJIBIM ITOKa3aTeIeM

CBOMCTBA CTEIEHU C OCJIBIM ITOKAa3aTCJIEM

KoauuecTBO 4acoB

Bcero

et et e e e e ek e e b e e e e e

p—

— e e



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

CBoliCTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM
KBagpartsslii TpEXuieH

KBanpatublii TpéxuiieH

Pasnosxenne kBagpaTHOro TpEXUaeHa HA MHOXKHUTEIN

PasnoskeHne kBagpaTHOro TPEXUIEHA HA MHOKHUTEIN

Kontponbnas padota nmo temam "KBanpaTtasie kopau. Ctenenu. KBagpaTHsiii TpexwieH"

Anrebpanyeckas 1poOb

JlonycTHMBble 3HAYSHUS IEPEMEHHBIX, BXOAAILIMX B allre0pandyeckue BIpaskeHUs
JlonmycTrMBIe 3HAYSHHS TEPEMEHHBIX, BXOSIINX B alreOpandeckue BhIPaKeHUs
OcHoBHOE CBOICTBO anredpandeckoi apodu

Cokpaienue apooeit

Coxparienue npobeit

Cokpaienue apooei

CrnoxeHue, BBIUUTaHUE, YMHOXKEHHE U JIeIeHUE ajaredpandeckux apooeit
CrnosxeHue, BBIYMTaHUE, YMHOKEHUE U JIeJICHHE anredpanyeckux 1pooeit
CrnoxeHue, BBIUUTaHUE, YMHOXKEHHE U JIeJIeHUe ajaredpanyeckux apooeit
CrnosxeHue, BBIYMTaHUE, YMHOKEHUE U JIeJICHUE anredpanyeckux 1pooeit
[IpeoOpa3oBanue BbIpaxeHHH, copepKalux aaredpanyeckue 1poodu
ITpeoOpa3oBanue BBIpAXKEHU, COACPIKALIMX allredpandeckue I1poou
[IpeoOpazoBanme BeIpaXeHUH, ColepKaIINX alredpandeckue Apoou
KonrtponsHas pabora no teme "Anredpanueckas 1poos"

KBanpatHoe ypaBHeHHE

HenonHoe kBajipaTHOE ypaBHEHHE

HenonHoe kBasipaTHOE ypaBHEHHE

dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS

dopmyiia KOpHEN KBaIpPaTHOTO YpaBHEHUS

— et e e e e ek e e b e e ek e e e e ek e b e e e e e e



48
49
50
51
52
53
54
55
56
57

58

59

60

61
62
63
64
65

66

67

68

dopMya KOpHEW KBapaTHOTO YpaBHEHUS

Teopema Buera

Teopema Buera

Pewrenne ypaBHeHUH, CBOASIIMXCSA K KBaIpaTHBIM

Pemenue ypaBHeHMH, CBOAIINUXCSA K KBaPAaTHBIM

[Ipocreiimue qpoObHO-palliOHANIbHBIE YPaBHEHUS

[Ipocreitmue npoOHO-pallMOHATILHBIC YPaBHEHUS

Pemrenne TeKCTOBBIX 33/1a4 € MOMOIIbIO KBAJAPATHBIX YPaBHEHUN
Perrenre TeKCTOBBIX 3a71a4 € TOMOIIBIO KBaAPATHBIX YpaBHEHUN
KonTponbnas pabota o Teme "KBaaparHeie ypaBHEeHUS"

JIuneitHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU, €T0 Ipad UK, IPUMEPHI PEIICHUs YPAaBHEHUH B
LEJIBIX YUCIIAX

JluneitHoe ypaBHEHHE C ABYMS [IEPEMEHHBIMU, €T0 IpaduK, MPUMEPHI pelIeHUs] YpaBHEHUI B
LEJTBIX YHCIIax

JIuHeltHOE ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU, €T0 Ipad UK, IPUMEPHI PElLIeHNs ypaBHEHUH B
LEJIBIX YHCIIaX

Pemrenne cucreM nByX JIMHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU
Pemrenne cucreM ABYX JIMHEWHBIX YPABHEHUHU C ABYMS IIEPEMEHHBIMU
Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH € JBYMS IEPEMEHHBIMU
IIpuMepsl perieHns CUCTEM HEITMHENHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU
[IpuMeps! perieHuss CUCTEM HEIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

I'paduueckas uHTEpIIpETAUs YpaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU

I'paduueckas uHTEpIIpeTAUs YpaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUH C IByMs IT€pEMEHHBIMHU

Pemrenne TeKCTOBBIX 33714 C MOMOIIBO CUCTEM YPABHEHUH

— e e e e e e e e e

— e e e



69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
&9
90
91
92
93
94

Pemenne TeKCTOBBIX 3aJa4 ¢ IIOMOILBIO CUCTEM YPaBHEHUN

Pemrenne TeKCTOBBIX 3aJa4 € IOMOILBIO CUCTEM YPABHEHUHI

YucnoBble HEPABEHCTBA U UX CBOMCTBA

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0HOM ITEpEMEHHOM

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHUE

JInHeliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PEIICHHE

JIuHelHbIE HEPAaBEHCTBA C OAHON IIEPEMEHHON U UX PEIICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pellleHue

CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MIEPEMEHHON U UX PEIICHUE

CucreMbl TMHENMHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pellleHue
N300pakeHue perieHus TMHEHHOI0 HepaBeHCTBA U UX CUCTEM Ha YUCJIOBON IPAMOM
N300paxeHnue perieHrs JMHEHHOr0 HEPaBEHCTBA U MX CUCTEM Ha YMCIIOBOM MpsIMOi
KonrtponbHas pabora no temam "HepaBencTta. Cuctemsl ypaBHEHUI"

[Tonstue QpyHkunn

OO6nacTh ornpe/ieieHUs] © MHOXECTBO 3HaUCHUH (QyHKIIMU

CrniocoOnl 3a1anust QyHKIUN

I'paduk pynkumun

CpoiicTBa yHKIMH, UX OTOOpakeHHE Ha rpaduke

Urenue u noctpoeHue rpapukoB GyHKIUI

[Tpumeps! rpadukoB GYHKIKH, OTPAXKAIOUIMX PeaTbHbIE TPOLECCHI

OyHKIMH, OMUCHIBAIOLINE MPSAMYIO U 00paTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX I'paduKu

I'unepGona

I'mmep6ona

I'paduk Pynkuuu y = x?

Oynknuu y =x2, y = x3, y = VX, y = [X|; rpadudeckoe pernieHue ypaBHEHHH U CUCTEM YPaBHCHHM

— et e e e e ek e e b e e ek e e e e ek e b e e e e e e



[ToBTOpEHME OCHOBHBIX MOHATHA U METOIOB KYpCOB 7 U 8 KJ1accoB, 0000IIeHNE 3HAHUH /

95 Bcepoccuiickas mpoBepouHas paboTa

96 Urorosas xoHTposbHas padota / Beepoccuiickas nmpoepounast pabora

97 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 0000IIeHNE 3HAHUI
98 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHNE 3HAHUI
99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 0000IIeHNE 3HAHUI
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAHUI
101 [ToBTOpEHUE OCHOBHBIX MOHITHN M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 0000IIEHIE 3HAHUI
102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

O = o = = = =
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9 KUIIACC

Ne i/

Tema ypoka

PaI_[I/IOHaJIBHLIC qucia, uppauoOHaJIbHBIC YUCJId, KOHCUHBIC U OCCKOHEYHBIE JACCATUYHBIC I[pO6I/I

MHokecTBO Z[efICTBHTCJIBHbIX YHUCCII, I[CI\/JICTBI/ITCHBHBIG quciia Kak 6€CKOHGLIHBI€ ACCATUYHBIC
npodu

B3auMHO 0gHO3HAYHOE COOTBETCTBHUE MCKAY MHOKCCTBOM JEUCTBUTEIILHBIX UMCEN U
MHOXCCTBOM TOUYCK KOOpHHHaTHOﬁ HpHMOfI

CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUIECKHIE ACUCTBUS C JHCTBUTEILHBIMU YMCIAMHU
[TpubnnxEéHHOE 3HaYeHNUE BEIMYUHBI, TOYHOCTb MPUOIMKEHUS

Oxpyrienue ynucesn

OxpyrieHne uncen

[Ipukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUN

IIpukuaka v OLlEeHKa pe3yIbTaTOB BEIYMCICHUN

JInneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIUXCS K JIMHEWHBIM

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINUXCS K JIMHEHHBIM

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHHH, CBOASIINXCS K KBaPAaTHBIM

KBagparHoe ypaBHeHue. Pemenre ypaBHeHNH, CBOAANIMXCS K KBaJPaTHBIM

bukBanpaTHbie ypaBHEHUs

bukBanpaTHbie ypaBHEHUS

IIpuMepsl pelieHns: ypaBHEHUM TPETbEe U YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha MHOKUTEIIN
[Ipumepsl perieHns ypaBHEHUN TPETbeW U YETBEPTOM CTETICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
Pemenue 1poOHO-palMOHANIBHBIX YpaBHEHHH

Pemenue npoOGHO-paninoHaNbHBIX YPaBHEHUI

Pemenne TeKCTOBBIX 3a7a4 mrerqueCKHM METOJOM

KoaudecTBO 4acoB

Bcero

VS G GO GO O G G GO O G GO U G O GH G G
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Pemennie TeKCTOBBIX 33724 anredpandeckuM METOI0M

Perrenue TeKCTOBBIX 33724 alreOpandeckKuM METOZIOM

KontponbHas padota mo Teme "YpaBHEHHS C OJTHON TIEpeMEHHOM"

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk

Cucrema 1ByX JINHEWHBIX YPABHEHHI C IByMsl IEPEMEHHBIMU U €€ PELICHUE

Cucrema 1ByX JUHEHHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU U €€ pelIeHUe

Cucrema 1ByX JIMHEMHBIX YPABHEHHI C IByMs IEPEMEHHBIMU U €€ pElIeHUE

Cucrema 1ByX JUHEHHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU U €€ pelIeHUe

Pewrenue cucreM JByX ypaBHEHUM, OAHO U3 KOTOPBIX JIUHEHHOE, a JPYroe — BTOPOM CTENEHU
Pemenne cucreM nByX ypaBHEHHH, OAHO U3 KOTOPBIX JIMHENHOE, a PYro€ — BTOPOM CTEIIECHU
Pewrenue cucreM JByX ypaBHEHUM, OAHO U3 KOTOPBIX JIUHEHHOE, a JPYroe — BTOPOM CTENEHU
Pemrenne cucreM nByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOM CTEIEHU
I'paduueckas MHTEpIIpeTALUs CUCTEMBI YPAaBHEHUI ¢ ABYMS IEPEMEHHBIMU

Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM

Perienue TeKCTOBBIX 3a/1au aJireOpandeckuM crocoOom

KonTponbnas padora no teme "Cucremsl ypaBHeHUN"

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

UucnoBble HEPABEHCTBA U UX CBOMCTBA

JIuHeitHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILICHUE

JInHelHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILICHUE

JIuHeiitHbIe HEPaBEHCTBA C OAHON MEPEMEHHOM U UX PEILICHUE

CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIICHUE

CucTembl TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pELICHUE

CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIIECHUE

KBanpaTtHble HepaBeHCTBA U UX pellleHUe
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

KBagpaTHble HepaBEeHCTBA U UX pEILIEHUE

KBanpaTHble HEpaBEHCTBA U UX PEILLICHUE

KBagpaTHble HepaBEeHCTBA U UX pEIlIEHUE

KBagpaTHble HepaBEeHCTBA U UX pEIlIEHUE

I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU
I'padpuueckas MHTEpHIpeTaLUsl HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU
KonTponbnas padora no teme "Hepasencraa"

KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTa

KBangparuunas ¢pyHkuus, e€ rpaguk u CBOcTBa

KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTa

[Tapabo:a, KOOpIUHATHI BEPIIMHBI TApaOOIIbI, 0Cb CAMMETPHH MapadOIIbI
[Tapabona, KOOpAUHATHI BEPIINHBI TApabOIIbl, OCb CAMMETPHUH NapaboIIbl
[TapaGosna, KOOpAMHATHI BEPIIMHBI TApa0OJIbl, 0OCb CHMMETPUHU MapadoJIbl
[Tapabo:na, KOOpAUHATHI BEPIINHBI TAapabOoIIbl, 0Cb CAMMETPHUU NapabOoIIbl
[TapaGosna, KOOpAMHATHI BEPIIMHBI TApa0OJIbl, 0OCb CHMMETPUHU MapadoJIbl
[Tapabo:na, KOOpAUHATHI BEPIINHBI TAapabOoIIbl, 0Cb CAMMETPHUU NapabOoIIbl
I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

Ipaduku dyukmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

I'paduku dynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

I'paduku dynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

KontponsHas padora no teme "®yHkuun"

TloHsTHe YHUCIOBOM ITOCIIEN0OBATEILHOCTHU

3amaHue nocae10BaTeIbHOCTH PEKYPPEHTHOM (popMyoii u popmyInoil n-ro uieHa

Apudmerndeckas 1 reoMeTpUIECcKast IPOTrPeccuu
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ApudmeTnueckas U reoMeTpUYECcKasi IpOrpeccuu

@®opMyITbl N-ro 4ieHa apu(pMETHIECKON U TeOMETPUYECKON POTrPECCHil, CYMMBI NIEPBBIX N
YJICHOB

@opMyITbl N-ToO YieHa apu(PMETHIECKON U TeOMETPUYECKON TPOTPECCHil, CYMMBI NIEPBBIX N
YJICHOB

@®opMyJIbl N-ro WwieHa apupMETHUECKON U TeOMETPHUUECKON MPOTrPECcCHii, CyMMbI IEPBBIX N
YJIEHOB

@opMyITbl N-TO WieHa apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCHi, CyMMBI ITEPBBIX N
YJIEHOB

@opMyITel N-To WieHa apu(pMETHIECKON U TEOMETPHUECKON IPOTPECCHi, CyMMBI ITEPBBIX N
YJICHOB

N300paxeHne 4ieHOB apuMETUUECKON U TeOMETPUYECKON IPOrPECCHil TOUKaMH Ha
KOOPJIUHATHOMN TUIOCKOCTH

N300paxeHune 4ieHOB apuPpMETUUECKON U TeOMETPUUECKOIN MPOTrpeccuii TOUKaMH Ha
KOOPAMHATHOU IIJIOCKOCTH

JIMHEHBIN U YKCTIOHEHIMAIbHBIA POCT

Cno>xHbl€ TPOLIEHTHI

Cno’xHbIe MPOLIEHTHI

KonTponbnas pabota o Teme "HucinoBble nocienoBaTensHOCTH"

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUI. 3aITUCh, CPAaBHEHUE, IEUCTBUS C
JEHCTBUTEITLHBIMU YHCIIAMHU, YUCIIOBAS TIPSIMAst

[ToBTOpenue, 00o0IIeHNE U cucTeMaTH3aus 3HaHui. [IpoIeHThI, OTHOIIEHHS, TPOIOPLUU
[ToBTOpeHnue, 06061IeHNe U cucTeMaTH3alus 3HaHui. OKpyriieHne, NpuoInKeHue, OlleHKa

IToBTOpenue, o0o0IIeHNE U cUCTeMaTH3alKs 3HaHUil. Perenne TekcToBBIX 3a1a4
apudmeTryecKkuM crnocodom

[ToBTOpEeHue, 00001IIeHNE U CHCTEeMaTH3alusl 3HaHU . Pelenne TeKCTOBBIX 3a1a4
apu(pMETHYECKIM CIIOCOO0M
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HOBTOpCHI/Ie, O606H.[CHI/IC M CHCTEeMaTH3allMs 3HaHuH. Pellienne TeKCTOBBIX 3aJa4

90 1
apu(pMETHYECKUM CIIOCOOOM

01 [ToBTOpeHnue, 06061meHne 1 cuctemaTu3anus 3Hanui. [IpeobpazoBanue anredGpanyecKux |
BBIPAXXEHUI, IONyCTUMbIE 3HAYECHUS

9 [ToBTOpeHMEe, 06001EeHNE U crucTeMaTH3alus 3HaHui. [Ipeobpa3zoBanue anredOpanyecKux |
BBIPXKECHUH, IOMyCTUMbIEC 3HAUCHUSI

03 [ToBTOpeHnue, 06061meHne U cuctemaTu3anus 3Hanui. [IpeodpazoBanue anredGpanyecKux |
BBIPOKECHUH, IONTYCTUMbIC 3HAUCHUS

04 [ToBTOpeHnue, 06006meHne 1 cuctemaTu3anus 3Hanui. [IpeobpazoBanue anredpanyecKux |
BBIPAKEHUI, I0NTyCTUMbIEC 3HAUCHUS

95 [ToBTOpeHME, 0000IIEHNE U cHucTeMaTH3aIus 3HaHuH. DYHKIIMK: TOCTPOCHUE, CBOKWCTBA |
M3YYEHHBIX (PYHKIIUH

96 [ToBTOpenue, 060061mIeHNE U cucTeMaTH3alus 3HaHui. OyHKIKUU: TOCTPOCHUE, CBOWCTBA |
W3YYEeHHBIX (pyHKINH

97 [ToBTOpeHue, 06001IeHNe U crucTeMaTH3alus 3HaHui. DyHKIIMK: TOCTPOEHUE, CBOWCTBA |
W3YYEeHHBIX (pyHKINH

08 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMs 3HaHU. DYHKIMK: TTOCTPOCHKE, CBOMCTBA |
M3yYEHHBIX (PYHKITUH

99 [ToBTOpeHme, 006001IeHNE U crucTeMaTH3alus 3HaHui. [ paduueckoe pernieHre ypaBHeHUH U X |
CUCTEM

100 [ToBTOpEeHme, 006001IeHNE U cucTeMaTH3aus 3HaHui. ['paduueckoe perieHre ypaBHEHUN U UX |
CUCTEM

101 Hrorosast koHTpoIpHAs paboTa 1

102 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102






IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepf[eMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06pa30BaHI/IH

Yucna ¥ BEIYMCICHUS

BLIHOJ’IHHTB, coucTasa YCTHBIC u IIMCHbMCHHBIC HpI/IéMbI,

apmbMeTqucxne HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YHCJIaMU

Haxomuth ~ 3Ha4YeHHWsT  YHUCJIOBBIX  BBIPAXKEHUW,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUH APOOHBIX

BBIpOXEHUH, COJIEpKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TPpOOH

[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)

CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBLHBIE YKCTIA

OxpyrisTh yucia

BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMUCICHHUH, OICHKY
3HAYEHUUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMU TTOKa3aTeIISIMU

[IpuMeHATh NpU3HAKUA JEIUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIN
HaTypaJIbHbIX YHUCEI

Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHBIE C
OTHOIIIEHUEM BEITUYMH, MIPOTIOPITMOHAITBHOCTHIO BEJINYMH,
MPOLIEHTaMH, HHTEPIPETUPOBATh pPE3yJAbTaThl pEUIEHUs 3aaady C
y4ETOM OTpaHWYCHUH, CBSA3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX
00BEKTOB

Anrebpanyeckue BbIPpaKCHUS

Hcnonb3oBath anredbpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIIUKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa



22

23

24

2.5

2.6

2.7

3.1

32

33

34

3.5

3.6

4.1

Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

S3HAYCHHUAX IEPEMEHHBIX

BremonssaTh Hp606pa3OBaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OopMysbl KBajpaTa CyMMBI U KBajapaTa

pa3HoCTH

OCYH.[GCTBJISITB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU O6HICI‘O MHOXHUTEIIA, TPYIIIMPOBKU CllaracMbIX,

npUMeHEHHs HOPMYJT COKPAEHHOTO YMHOKECHUS

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX

3ala4 U3 MaTCMaTuK, CMCIKHBIX IIPECAMCTOB, U3 peaHBHOﬁ IIPpaKTUKH

Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIsIMU

JUIS IpeoOpa3oBaHUsI BBIPAKEHU N
YpaBHEeHHs U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS
MpaBwiia Mnepexoga OT UCXOJHOIO0 YPAaBHEHHUSI K PABHOCHIIBHOMY €MY.

HpOBepHTB, SABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

[IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

[TogOupate mpuMeEpHI Map YHUCEN, SBISIOMIUXCS PEIIeHUEeM JTHHEHHOTO

YpaBHCHHS C ABYMs IICPECMCHHBIMU

Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
JBYMsI TEPEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI
peuieHusl ypaBHEHUS

Pemrate cuctemsl 1ByX JUHEHHBIX YPaBHEHHUM C JBYMS IIEPEMEHHBIMH,
B TOM 4HCIIE TpapUUECcKu

CocTaBnaTh U pemarh JUHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPIMHATHOM MpPSIMOMl TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHCIIOBbIE TPOMEKYTKH Ha alNre0panveckoM s3bIKe



4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kox
NpoBepPsSIEMOro
pe3yabTara

1

1.1

1.2

1.3

2.1

22

OTMeyaTh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

KoopJuHaTamM

Crpouth rpaduku uHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIHH y
= x|

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIIUN H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHME, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
HaxoauTs 3HaueHune GyHKIMM 10 3HAYCHUIO €€ apryMeHTa

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U  aHAIM3A
uHbOpMalMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3

rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucna 1 BEIUMCIIEHUS

Hcnons3oBaTh  HayaJbHBIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YHUCEI JJI1 CPABHEHUS, OKPYIJIEHHUS U BBIUUCIICHUH,
n300paxkaTh JIEHCTBUTENbHbIE 4YHC]Ia TOYKAMU HAa KOOPJMHATHOMN
psAMON

[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
HaXOJIUTh KBaJpaTHblE KOPHHU, HCIIONb3Yysd IMpPH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBIIOJIHATH MPe0Opa3oBaHMs BhIPAKEHUH, coepKaIIX

KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEN

Wcnonp3oBath 3anmucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
JeCATUYHBIX ApoOeil u creneHei yncna 10

Anrebpanueckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHW C LENbIM ITOKa3aTelIeM, BBIITOIHATh
npeoOpa3oBaHusl BBIPAKEHHUH, COAEP)KAIIMX CTENEHU C IEJIbIM
IIOKa3aTeIeM

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U



23

24

3.1

3.2

33

34

4.1

4.2

9 KIIACC

Kon
NpoBepPsieMoro

anreOpandecKuMu ApoOsIMu
PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUN IS PEIICHHUS Pa3InyHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe HHHCﬁHBIG, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduyecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHuAd, €CJIn UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoauth OT cloBecHOM  (OpPMYNIHpPOBKM  3amadyu K e
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA ¢ OJHOW NEPEMEHHON M UX CHCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUi
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
DOyHKIUU
[lonnMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATHUS M S3bIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMeHTa, ONpPENesiTh CBOWCTBA (YHKLUHU
1o e€ rpauKky
Crtpouts rpaduku I€MEHTapHBIX (QYHKIUH BUJA:

y=k/x

, ¥y =x2, y = x3, y = |[X|, onucBIBaTh CBOWCTBA YMCIOBOW (PYHKIMH MO €&
rpaduxy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus



pe3yjabTara
1

1.1

1.2

1.3

1.4

2.1

22

2.3

24

2.5

2.6

2.7

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[GﬁCTBHH C pallMOHAJIbHBIMH YU CJIaMU,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBIIIOJIHATE BBIYUCICHUA C

HppanioOHaJIbHBIMHU YU CJIaMHU

HaXOI[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCfI,

BBIYMCJIATH 3HAYCHU A YHCJIIOBBIX Bpra)KeHI/Iﬁ

OprrJ'ISITB JEUCTBUTEIILHBIC YucCia, BbIIIOJHATD IPUKUIKY PE3YyJIbTaTa

BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
YpaBHEHHUs 1 HEpABEHCTBA

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIMECS K HUM, IPOCTENIIINE TPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

Pemate cucreMsl 1ByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTABJICHUS] YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPpECMECHHBIMU

[IpoBomuThs mpocCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUH U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduuecKux
MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU

CUCTEMa ypaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIBKO)

Pemrate  nMHEWHBIE  HEPAaBEHCTBA, KBaJpaTHbIC  HEPAaBEHCTBA,
M300pakaTh pEIICHUE HEPABEHCTB HA YHCIOBOM MPSMOM, 3alHChIBATh
pELICHUE C TIOMOIIBI0 CHMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH HpﬂMOﬁ, 3aIMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CMMBOJIOB

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7a4



3.1

3.2

33

34

4.1

4.2

4.3

4.4

OyHKIUU

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢byukuit Buna: y=kx, y=kx+b, y=~k/x, y=ax?+bx+c, B 3aBUCUMOCTU OT
3HauYeHUH K03(PPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (QYHKIIHI
[Toka3piBaTh CXEMAaTUYECKU PACIOJIOKEHHE Ha  KOOPJIMHATHOMN
IJIOCKOCTH TpadukoB GyHKUMA Buaa y = VX, y = [X| U omuchIBaTh

cBoiicTBa (DyHKITUI

Crpoutb ¥ M300paxkaTh CXEMaTHYECKU TIpadUKu KBaJPaTHUHBIX
(GyHKUMH, ONUCBHIBaTH CBOMCTBA KBAaJPAaTUYHBIX (YHKUMHA IO HX
rpaduxam

Pacnio3HaBath KBaJIpaTuuHyro (QYHKIMIO 1O (opMmyiie, HIPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUN M3 peaJbHOW KU3HH, (PU3MKH,
reoMeTpUu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U F€OMETPUUECKYIO POIPECCUH IIPU
pa3HbIX cII0co0ax 3aaHus

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYyN n-TO YiEHa
apu(pMeTHYECKOW U TeOMEeTPUYECKON NMPOrpeccHif, CyMMBbl MEPBBIX N
YJIEHOB

N300pakaTh 4JieHbl MOCIEI0BATEIBHOCTH TOYKAMHM HA KOOPJUHATHOU
IJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJJB30BaHHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

24

2.5

2.6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Yucna v BEIUUCICHUS

Jpobu OOBIKHOBEHHbIE W JIECATHYHBIC, TEPEX0] OT OJHOU (OpPMBI 3alUCU
npobeit k apyroii. [loHsTHE palMOHATBLHOTO YHUCHA, 3alUCh, CPAaBHEHHUE,

YHOpAAOYUBAHUC pALIMOHAJIBHBIX YHUCECII

ApI/I(i)MCTI/I‘leCKI/Ie JEUCTBUS C paliOHaJIbHBIMU YHCJIaMU. Pemenue 3agau u3

peabHOM MPaKTHUKU HA YaCTH, Ha Ipoou

CremneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelelicHHe, peoOdpa3oBaHue

BBIpa)KCHI/Iﬁ Ha OCHOBC OIIPpCACIICHU, 3alIUCh OOJIBIINX YHCEN

[IpotieHTHI, 3aMUCh MPOILEHTOB B BHJE ApOOU W ApOOM B BUJIE MPOILICHTOB.

TpI/I OCHOBHBIC 3a1a41 Ha IIPOLUCHTLI, pCHICHUC 3a/la4 U3 peaHBHOﬁ IIPpaKTUKH

HpI/IMeHeHI/Ie IIPU3HAKOB JCINMOCTH, Pa3JI0KCHUC Ha MHOXHUTCIIN

HAaTypaJIbHBIX YNCET

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMasi W oOparHas

IIPONOPLUOHAIIBHOCTH
Anrebpanueckue BbIpaXKEHUS

HepeMeHHHe, YHUCJIOBOC 3HAUCHUC BBIPAKCHHUA C nepeMeHHoﬁ. HOHYCTI/IMBIG

SHaA4YCHUS ICPEMCHHBIX

HpeI[CTaBJ'IeHI/IC 3aBUCUMOCTH MCXKAY BCJINMYMHAMU B BHUJC q)OpMy.]'ILI.

Breruucnenns no gpopmynam

[IpeoOpazoBanrie = OYKBEHHBIX  BBIPOKEHUW, TOXJICCTBEHHO  pPaBHBIC

BBIPpAXKCHUA
CBOICTBa CTEIICHH C HAaTypaJIbHBIM ITOKa3aTCJICM

OI[HO‘-IJ'ICHLI 1 MHOrouieHbl. CTEIleHb MHOTOYJICHA. CJ'IO)KCHI/IC, BBIYHMTAHUC,

YMHOXCHHUE MHOTOYJICHOB

@opMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI U KBaJIpaT Pa3HOCTH.

(I)opMyna Pa3HOCTHU KBaApPATOB. PaznoxxeHre MHOTOYJIEHOB HA MHOXKHTEIIN

VYpaBHeHus
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33
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4.1

4.2
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4.5
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8 KUIACC

Kon
1

1.1

1.2

1.3

VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpPeoOpa3oBaHMs YypaBHEHUS,

PaBHOCUIILHOCTb YpaBHEHUN

JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO

YpaBHEHUs, PEIICHNE JIMHEUHBIX YPaBHEHUN

CocraBieHHEe ypaBHEHUI IO YCIIOBUIO 33/aud. PelleHue TEKCTOBBIX 3a4ay C

MOMOIUIbIO ypaBHEHUI
JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpadux

Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEeHHbIMU. PerieHue
CUCTEM YpaBHEHHH CIIOCOOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX

3aJa4 ¢ IOMOILIbIO CUCTEM YPaBHEHUN
Koopaunate! u rpaduku. OyHkuun
Koopannara To4ky Ha npsiMoi

UYuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU

psSIMOU

[TpssmoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA

TOYKHU Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

[Tpumepsr TpadukoB, 3amaHHBIX GopMmyrnamMu. UteHune rpaduKoB peasbHBIX

3aBUCUMOCTEN

[Tonstue pynkuuu. I'papuk pynxnuu. CroiicTBa GpyHKUINN

Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|

['paduueckoe permieHue JUHEWHBIX YpaBHEHUM W CHUCTEM JIMHEHHBIX

YpaBHEHUNU

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Yucaa v BEIYMCICHUS

KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHNS HPPALUOHAIIBHBIX YHCEN

CpoiicTBa apu@MeTHYECKUX KBaAPATHBIX KOPHEM M HX NpUMEHEHUEe K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE

qucia

CreneHb ¢ 1enbIM MokaszaTeseMm u €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCia
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9 KIIACC

Anrebpanueckue BbIpaKeHUs

KBagparsslii TpEXUIIEH, pa3JIOKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIN
Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
Crnosxenue, BRIYUTaHUE, YMHOXKEHHUE, ICTICHUE alTreOpandecKux apooei
PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue

YpaBHEHMSI U HEPABEHCTBA

KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.

Teopema Buera
Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHEWHBIM U KBAIPATHBIM
[Ipocreiimume npoOHO-pallMOHATILHBIC YPaBHEHUS

I'paduueckas uHTEpHpETaNisl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
JIMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem

HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU

Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom

UucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaseHncTBo ¢ 0qHOM IEPEMEHHON

PaBHOCMIIBHOCTD HEPABEHCTB

JInneliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU

CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

OyHKIUU

[lonstue ¢yakuun. OONacTh oOmNpeneseHUuss W MHOXECTBO 3HAYCHUH
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH

cDyHKI_II/II/I, OIMUCBhIBAIOIIUEC TIPAMYHO U o6paTHy10 MMpONOPpHHOHATIBHBIC

3aBUCHUMOCTH, UX TpapuKu
OyHKIUU y =X, y = x3
Oyukuuu y = [x, y = |x|

I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe 4quciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBIE U OeCcKOHEUYHbIE

= JIECSITUYHBIE IpOOU
MHOXeCTBO AEHCTBUTEIBHBIX YUCE, ICHCTBUTEIbHBIC YHCa KaK OECKOHEUHBIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOHN npsAMoil. CpaBHEHME 1€ CTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KalOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHUsI C OJTHOU NTEPEMEHHOMN
2.2 Jluneiinoe ypaBHeHue. PenieHue ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHHUH € ABYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas MHTEpIpeTALlMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU



3.1

3.2
33
34

4.1

4.2

4.3

4.4

4.5

DyHKIMHU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopAawHATHI
BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

I'padpuku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

['paduku pynkuuit y=k/x, y = x> 1 ux cBoicTBa

I'paduku GyHKIMI , ¥ UX CBOMCTBA

UYucaoBbie MOCIEI0BATEIBHOCTH

OHpGI[eJIeHI/Ie U CIIOCOOBI 3aJIaHKS YHCJIOBBIX MOCJIEIOBATCILHOCTEH. 3a;[aHHe

MOCIIE0BATEILHOCTH PEKYPPEHTHOM hopmyInoit u popmyoii n-ro ujaeHa

Apudmernueckass mporpeccusi. Dopmynbl n-ro  uineHa apupMETHUECKOU

IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YWJICHOB

I'eomerpuueckas mnporpeccus. DPopMynbl n-TO  WIEHA T[E€OMETPUUYECKOMN

mporpeccuu, CyMMbI IIE€PBLIX 1 YWICHOB

H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit

TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT

CrnoxHbIe IMPOUCHTHI



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; yMEHHE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIECCOB U SBICHUM, MPU PELICHUH 33134

U3 APYruX y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHUM

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApoOb M
necsTUYHas OpoOb, CTaHIAPTHBIN BUJ 4YHCTA, PAllMOHANBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
yIOpSAIOYMBATh YHUCHA, TNPEICTABIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUECKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAcdy€Thl MO (QopMmylam,
peoOpa3oBaHus IENbIX, JAPOOHO-pallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSIMH, PA3JI0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C



OJHOM TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33]1a4 U3 JIPYruX MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJAMHATHYIO
NpSMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUSA, Tpaduk QyHKIMH, HYIH
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHATBHOCTh, Mapabosa, Tunepdona; yMEHHUE
CTpouTh Tpaduku GyHKIINN, UCTIOTB30BATh TPAMUKH JIJIS ONIPEACTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl pEIICHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEJMETOB W peaJbHOW JKM3HM;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTHUSMMU: II0CJIE0BATENBHOCTD,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENILHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘le6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIIOB (B TOM YHCIE HA MPOLEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCITYT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPABJICHUS TUYHBIMH U
ceMeHbIMU  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUU TPEYroJbHUKH, NPSIMOYTOJIbHBIA TPEYroJbHUK,

Me/raHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
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11

12

13

14

napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOU
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEeXAY HpsSMbIMH, MEPHEHIUKYIAp, HAKIOHHAsA, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIaTU Kpyra, o0Obema
IPSIMOYTOJIBHOTO IapaUIEeIENUIEe1a; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHUS  JUIs

BBIYMCIICHUS IINH, PACCTOSHUM, IIJIOIIAIeH

YMenue wuzo0paxarb IUIOCKHE (QUIYyphl W HUX KOMOMHAIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh TOHSATHUSMHU: CTOJIOMKOBBIE U KPYrOBBIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, HHTEPHPETUPOBATH U  IPEeoOpa3OBHIBATh
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uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOILYK CBOMCTBA M XapaKTEPUCTUKHM pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4alflHOTO OIbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUH, MOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MAaCCOBBLIX ABJICHHAX

YMenue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METOA Ui pelleHUus
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HWCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panyonanenple  yucna. Apu@MeTHyecKkue Olepalud ¢  PalUOHAIbHBIMU
' YyHuCllaMu

14 JelictBuTtenpHble uuciaa. Apu(pMeTHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHoroueHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHMS U HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHU I

3s [lenbie 1 npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. dDopMyna  CI0XKHBIX



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IPOIICHTOB
DyHKIMHU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
orpezesieHus © MHOKeCTBO 3HaueHui Qpynkuuu. Hymu ¢ynxuuu. [Ipomexytku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U

MUHUMYMBI (yHKIUH. Hanbosplnee W HauMeHbllee 3HaueHHE (YHKIUU Ha

IIPOMEXKYTKE

KoopauHatsl Ha IPSIMOU U IIIIOCKOCTH
KoopannarHas npsmast

JlexapToBbI KOOPINHATBI HA TUNIOCKOCTH
I'eomerpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA
TpeyronpHuk

MHOroyrojapHUKH

OKpy’>KHOCTb U KpyT

M3mepeHne reoMeTpuueCKuX BEIUYUH
BekTops!l Ha II0CKOCTH

BeposATHOCTB U CTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepositHoCcTh

KomOunaTtopuka

MHoskecTBa

I'padbr



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiecTBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
https://nsportal.ru/shkola

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/

https://ypok.pd/

https://www.prodlenka.org/

https://infourok.ru/

http://school-collection.edu.ru — xoymekmust 00pa3oBaTEIBLHBIX PECYPCOB;

InternetUrok.ru - Bugeo ypoku
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