|
|

YKOJT No 6

I» mast 2024r.

JTapnoHoBa
[lannHa
WHHOKEeHTbe

“ BHaA’

LIICOOUDASOBATC! D ’

METOIMYECE
Ne7
oT «03» uroust 2024
i ‘.

o npeamery «AJjreGpar,

Wi UC VUV, DazoBbiu YPUBCHDb

s yqamuxes 7-9 giraccosn

MoanucaH: NlapuoHosa MannHa VHHOKeHTbeBHa
DN: C=RU, S=Iepmckwii kpait, L=n.3Be3aHbliA,
T=AwupekTop, O=MYHULIMNATIbHOE
BIOMKETHOE YYPEXXOEHWVE CPEOHAA
OBLEOBPABOBATE/IbHASA LLKOJA 3ATO
3BE3/HbIN, CHWNC=05890992015,
WMHH=590402979348,
E=gallarionowa2015@yandex.ru, G=lanuxa
WHHokeHTbeBHa, SN=[lapvoHoBa,
CN=JlapuoHoBa "annHa MHHOKEHTbEeBHA
OcHoBaHue: A ABNAOCL aBTOPOM 3TOTO
[OKyMeHTa

MecTonosoKeH1e: MeCTo Balero NoAn1caHus
[ara: 2024-06-26 23:03:55

Foxit PhantomPDF Bepcus: 9.6.0

PAAQHO»
PLHKOJIbI

{Hapuorosa .1



MNOSACHUTEJIBHAS 3AITUCKA

Anrebpa sBiIseTCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOIO 00mIero oOpa3oBaHHs: OHa
o0ecrieynBaeT M3y4eHHE APYrHX IUCLMIUIMH, KaK €CTECTBEHHO-HAyYyHOI'O, TaK U T'yMaHHTApHOTO
LUKJIOB, €€ OCBOCHHME HEOOXOAMMO JJIsi MPOJOJKeHHS oOpa3oBaHUSl W B IOBCEIHEBHOM >KU3HU.
Pa3Butue y o0yyaromuxcs HayqHbIX NPEJICTaBICHUI O IPOUCXOKIEHUH U CYLTHOCTH anre0pandeckux
abcTpakuuii, cnocobe OTpaKeHUs MaTeMaTU4YeCKOM HayKoil SIBJ€HHH M MpOIECCOB B NPUPOJE U
o0111eCTBE, POJIM MATEMAaTHYECKOTO MO/ICTIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpPMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS M KAadeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTaluy B
COBpeMEHHOM Lin(ppoBoM obiiecTBe. M3yuenne anredpsl o0ecrieynBaeT pa3BUTHE yMEHUS HaOII01aTh,
CpaBHUBaTbh, HAaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBHS M BBIBOJBI, (DOPMYTUPOBATH YTBEPKICHUS.
OcBoenne kypca anareOppl 00ecHeunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS O0y4arolluxcs: OHM
UCTIONB3YIOT JEAYKTUBHBIE W HMHIYKTHBHBIE pAacCyXJIeHHus, 0O0OOIIeHHe U KOHKPETHU3ALHUIO,
aOcTparupoBanue u aHamormio. OOyueHue anreOpe MpeanoyaraeT 3HAYMTEIBHBIH 00BEM
CaMOCTOSITENIFHON ACSITEIbHOCTH 00yYaroINXCs, TO3TOMY CaMOCTOSITETIbHOE PEIIeHUE 3a/1a4 SIBIISCTCS
peanu3anuen AeaTeIbHOCTHOrO MPUHLUIIA OOYUSHHUSL.

B crpykrype mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIETo 0O0pa3oBaHHS
OCHOBHOE MECTO 3aHMMAIOT COJEpPXKATEIbHO-METOJUYECKHE JHMHUM: «Yucna U BBIYUCICHUS,
«Anrebpanyueckue BBIpAXKCHHUS», «YPaBHEHUS M HepaBeHCTBa», «DyHkmmm». Kaxmas u3 3THX
COJIepKATEIbHO-METOAUUECKUX JIMHUHA pa3BUBAETCA Ha MPOTSHKEHUH TPEX JIeT M3Y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYI'MMH €ro JMHUSAMH. B Xoxe wu3ydeHus ydeOHOro Kypca oOydarommmcs
INPUXOIUTCS JIOTUYECKH PACCYXkJaTh, MCIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN S3bIK. B cBs3M C
3TUM B IporpaMMy Yy4yeOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOpPhIE OCHOBBI JIOTHKH,
IPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jesiax MaTeMaTH4YeCKOro oOpa30BaHUs U CIIOCOOCTBYIOILIUE
OBJIAJICHUIO OOYYaIOIUMUCS OCHOB YHMBEPCAJIbHOIO MaTeMaTH4ecKoro si3pika. CoaepikaTenbHON U
CTPYKTYpPHOI 0COOEHHOCTBIO y4eOHOT0 Kypca «Anredpay sBISIETCS €ro MHTErPUPOBAHHBIN XapakTep.

Copnepxanue JuHUU «Yuclia U BBIYMCICHUS» CIIY>)KUT OCHOBOW JUIsl JAJIbHEHIIETO W3Yy4eHUs
MaTeMAaTUKH, CHOCOOCTBYET PA3BUTHIO Yy OOYYaroOIUXCs JIOTHYECKOTO MBIIUICHUs, (pOPMHUPOBAHUIO
YMEHHS TIOJIh30BATHCS AITOPUTMAMH, a TAKXKE MMPHOOPETCHUIO MTPAKTHYECKUX HABBIKOB, HEOOXOTMMBIX
IUIsl TIOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHUSA O YUCIIE HA YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIbHBIMU U HPPALMOHAIBHBIMU YHCIaMH, (OPMHpPOBAHUEM IMPEACTABIECHUN O
JeMCTBUTENILHOM YHCIIe. 3aBepIICHUE OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CpeJHEeMy o0IeMy
00pa3oBaHMUIo.

Coneprxanue AByX anreOpandeckux JUHUNA — «Anredpanyeckue BhIPAXKEHUs» U «YpaBHEHUS U
HEpaBeHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOy4aroUmMxcs MaTeMaTHYecKoro arnmapara,
HEOOXOAMMOro JUIs pELIeHHs 3adad  MaTeMaTHKHM, CMEXHBIX [PEIMETOB M  MPAKTUKO-
OpHUEHTHUPOBAHHBIX 3amad. Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHHs Yy4eOHBI MaTepuai
IPYIIUPYETCS BOKPYT PAllMOHANBHBIX BhIpaKEHUH. Anredpa JeMOHCTPHPYET 3HAUEHHUE MATEeMaTHKU
KaK sI3blKa JUIsl IOCTPOEHUSI MaTEeMaTHYECKUX MOJEJEH, ONMUCaHMs MPOLIECCOB U SBICHUN PeabHOIro
mupa. B 3amaum oOydeHuss anreOpe BXOAAT TaKKe JalbHEHIIEe pa3BUTHE AITOPUTMUYECKOTO
MBILIUIEHUs,, HEOOXOAMMOIO, B YacCTHOCTH, JJIsI OCBOEGHUS Kypca HMH(OPMATHKH, WU OBJIAJICHHUE
HaBbIKAMU JIEYKTUBHBIX paccyxiaeHuid. [IpeoOpa3zoBaHue CUMBOJBHBIX (OpM cIOcOOCTBYET
Pa3BUTHIO BOOOPAXKEHUsI, CIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanue (yHKUMOHATBHO-TpaQUUECKON JIMHUM HAIlEJICHO Ha IMOJIydYeHHE O0YYaroIUMHCS
3HAaHUN O (YHKIMSIX KaK BaKHEUIEH MaTeMaTHYECKONW MOJCNIM JJis ONHUCAHUS W KCCIIEIOBAaHUS
pa3Ho0Opa3HBIX MPOLECCOB U SBJICHUN B MpUpoje U odmiecTBe. M3yueHue marepuana crocoOCTByeT
Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHMS HCIOJb30BAaTh PA3JIMUYHbIE BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA
MaTeMaTUKd — CIIOBECHbIe, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCHT BKIaJ B (QOpMHUpOBAHUE
IPEJCTABICHUH O POJIM MATEMAaTUKHU B Pa3BUTUU LIUBWIIN3ALUU U KYJIbTYpBbI.

CornacHo yyeOHOMY miaHy B 7-9 kiaccax m3ydaeTcst y4eOHBIH Kypc «AureOpay», KOTOPBIH
BKJIIOYAET CJIEYIOIME OCHOBHBIE pa3ienbl cojepkanus: «Hucna u BBIYUCIEHUN», «Anredpanyeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIIUNY.



Ha usyuyenue yuebHOro kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kinacce — 102 yaca (3 gaca
B Hegeno), B 8 kimacce — 102 gaca (3 waca B Henento), B 9 kiacce — 102 gaca (3 gaca B HE/IEIO).

COIAEPKAHUE OBYUEHUA
7 KIIACC

Yucaa u BBIYUCTICHUSA

Jlpobu OOBIKHOBEHHBIE M JECATHUYHBIC, EPEX0 OT OJHOW (HOpMBI 3amUcH Apodeil K Apyroil.
[ToHATHE paUMOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YINOPSJOYMBAHHE PALMOHAIBHBIX YHCEN.
ApudmeTrnueckue IEHCTBUS ¢ pallMOHAIBHBIMY YHcliaMu. Pelienue 3a7ad U3 peajibHON MPAKTUKU Ha
4acTH, Ha IpoOH.

CreneHp ¢ HATYpaJIbHBIM IMOKa3aTeleM: ompeeseHrne, mpeodpa3oBaHue BHIPAKEHUN Ha OCHOBE
onpeieNeHus, 3auch 00bIMX Yuce. [IpoleHTsl, 3anuch IPOILEHTOB B BUAE IPOoOU U IpoOU B BUIE
MPOLIEHTOB. Tpy OCHOBHBIE 3aJ1a4d HA IPOLEHTHI, PELICHUE 3a]1a4 U3 PEalbHOW MTPAKTUKH.

[Ipumenenre MpU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKHUTEIIN HAaTYPaJIbHBIX YHCEIL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHAs MPOTIOPIIMOHATBHOCTH.

AnredpanyecKue BbIPasKeHUsA

[lepemeHHbIE, 4YHMCIIOBOE 3HAUYEHHE BBIPAXKEHHSI C TMEepeMeHHOM. JlomycTumble 3HayYeHUs
nepeMeHHbIX. [IpefcTaBieHne 3aBUCUMOCTH MEXIY BeIMYMHAMU B BUE GopmMmynbl. Beruncienus mno
dbopmynam. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS, MpaBUiia
npeoOpa3oBaHusl CyMM M TIPOU3BEJEHUHN, TMpaBUiia PACKPBITHS CKOOOK W TPHUBEICHUS TOJTO00HBIX
claraeMbiXx.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

Opnounensl u MHOroujeHol. CrteneHb MHorousieHa. CrojkeHHe, BBIYMTAHUE, YMHOXEHUE
MHOTOWICHOB. POPMYJITbI COKPAIIEHHOTO YMHOXEHHUS: KBapaT CyMMBbI U KBaJipat pazHoctu. @opmyia
pPa3HOCTU KBaApaToB. Pa3noxkeHne MHOrOWIEHOB Ha MHOXKHUTEIH.

YpaBHeHUs1 M HepaBeHCTBA

YpaBHEHHE, KOpEHb ypaBHEHHS, MpaBuia MpeoOpa3oBaHUs YPaBHEHHS, PABHOCHUILHOCTH
YPaBHEHUM.

JInHetHOE ypaBHEHUE C OJHOW NEPEMEHHOW, YMCJIO KOPHEW JIMHEWHOrO YpaBHEHUs, PELICHUE
JIMHENHBIX ypaBHeHU. CocTaBieHUE YpaBHEHHI 1O YCIOBHUIO 3ajauu. PeleHue TeKCTOBBIX 3a7ay ¢
[IOMOILBIO YPaBHEHUM.

JluneliHoe ypaBHEHHE C JBYMsSI TMEpEeMEHHBIMH U ero rpaduk. Cuctema ABYX JHWHEWHBIX
YpaBHEHMI C ABYMS NEepeMEHHBIMU. PerieHne cucreM ypaBHEHHH criocoOOM nojacTaHoBKU. [Tpumepst
peuIeHust TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npsiMmoi. UucinoBble MpOMEXYTKU. PaccTosHue Mexay AByMs TOUYKAMH
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu Ox um Oy. Abcmucca W OpAMHATa TOYKHA Ha
KOOpIUHATHOM TUIOCKOCTH. [Ipumephl rpadmkoB, 3agaHHbIX hopMynnaMu. UteHue rpaduKoB peabHbBIX
3aBucuMoctei. [lonstue ¢pynkmuu. ['paduk ¢ynkinuu. CroiictBa ¢yHkiui. Jluneinas Qyakums, e
rpaduk. ['paduk GyHkiwm y = [X|. ['padudeckoe perieHne IMHEHHBIX YPABHEHNUH M CHCTEM JIMHCHHBIX
ypaBHECHUH.

8 KUIIACC

Yucisia 1 BbIYUCICHUSA

KBanpatHsiii kopeHb u3 uwncna. Ilonsarue o0 wuppaunoHasbHOM uucne. JlecsTUUHBIE
NpUOIIKEHUsT HUppallMOHANBHBIX YHcel. CBOHCTBAa apuMETHUECKUX KBaJIpaTHBIX KOpPHEHM M HX
MIPUMEHEHUE K MPeoOPa30BaHUIO YHCIOBBIX BBIPAKECHUN U BHIYMCICHUSIM. J|eiCTBUTEIIbHBIC YHCIIA.

Crenenb ¢ LeNbIM TIOKa3aTeseM U €€ cBoicTBa. CTaHIapTHas 3alUCh YHUCIIA.

AnredpanyecKue BbIPasKeHUs

KBagpartsblii TpéXusieH, pa3iioKeHUEe KBaIPaTHOTO TPEXUICHA HA MHOKHUTEIIH.



Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anredpanveckoit npoou. CnoxxeHue, BEIYUTAHUE,
YMHOKEHUE, IeJieHne anredpanyeckux apobeil. PaninoHanbHble BeIpakeHUS M UX IpeoOpa3oBaHueE.

YpaBHeHNd U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, popMyna KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJAIIMXCS K JHMHEHHBIM U KBaJapaTHeIM. [Ipocrteiinmme apoOHO-parioHaIbHbIC
YpaBHEHHUS.

I'paduueckas uHTEpHpeTalnus ypaBHEHUH C JBYMs TNEPEMEHHbBIMH W CHCTEM JIMHEHHBIX
ypaBHEHUH C JIBYMsI IEpeMEHHBIMU. [I[puMepbl pernieHrs CUCTEM HEJIMHEHMHBIX YPaBHEHUW C JIBYMSI
[IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 aNreOpandeckKuM CIIocoO0OM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEepeMEHHOU. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOM MepeMeHHONW. CUCTEMbI IMHEHMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

DOYyHKIUHA

[Tonsitne ¢ynkumu. OOnacTe ompeAeNeHHs M MHOXECTBO 3HaueHUil ¢yHKiuu. CrocoOsl
3a/1aHus PYHKITUH.

I'padux ¢pynkumuu. Yrenune cBoiictB GpyHkiuu no e€ rpaduxy. [Ipumepsl rpadukoB QyHKIHH,
OTPAXKAIOIINX peaslbHbIE MPOLIECCHI.

@DyHKINY, ONUCHIBAIOLIME MPSMYI0 M OOpaTHYI0 NPONOPLUOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. @yukimn Y = X2, ¥ = X3, y = VX, y=|x|. Tpadudeckoe perienne ypaBHeHHil H CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

ParponaneHble yrcia, HppaMoOHAIBHBIC YHCIIa, KOHEYHbIE U OECKOHEYHBIE JIECTUYHBIE IPOOH.
MHOXeCTBO NEHCTBUTENIBHBIX YUCEll, AIEUCTBUTEIbHbIC YKCIa KaKk OECKOHEUHbIE AEeCATUYHBIE APOOU.
B3auMHO 0JTHO3HaYHOE COOTBETCTBHE MEXKY MHOKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPANHATHON
MIPSIMOM.

CpaBHeHHUE 1EUCTBUTENBHBIX YHCEN, ApU(PMETUUECKUE IEUCTBUS C IEUCTBUTEIBHBIMU YNCITAMH.

Pa3zMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOILEM MHpE.

[TpubnmxéHHOE 3HaUEHUE BEJIMYUHBI, TOYHOCTh NpubmkeHus. Oxpyriaenue uucen. [Ipukunka
U OLICHKA PE3YJIbTATOB BBIYUCIICHUM.

YpaBHeHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHume. Pemienue ypaBHEHHMH, CBOIAIIMXCS K KBaJApaTHbIM. bHkBagpaTHOE
ypaBHeHHE. [IpuMepsl pelleHUs YpaBHEHMM TPETbE M 4YETBEPTOM CTEICHEH pa3JIoKEHUEM Ha
MHOXHTEIIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PereHne TEKCTOBBIX 33/ay ajaredpanyecKum
METOZIOM.

VYpaBHeHHE € JABYMS NEpeMEHHbBIMH U ero rpaduk. Pemenume cucrtem IByX JIMHEHHBIX
YpaBHEHUH C IByMsl IEPEMEHHBIMU. PelieHne cUcTeM ABYX YpaBHEHH, OJJHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpoil cremeHu. I['paduyeckas uHTepHpeTanys CUCTEMbl YpPAaBHEHMHA C JIByMs
IIEPEMECHHBIMHU.

Perienue TeKCTOBBIX 3a7a4 aJlre0panyeckKuM CriocoOoM.

YucnoBble HEPABEHCTBA M UX CBOMCTBA.

PemeHre nMHENMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PemnieHue CHUCTEM JIMHEHHBIX
HEPaBEHCTB C OJHON TmepeMeHHOW. KBampaTHele HepaBeHCTBA. ['paduyeckas WHTEpHpETAIH
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanpatuunas ¢pynknwms, e€ rpaduk u cBoiictsa. [lapabomna, KoopAHATHI BEPUIUHBI Mapa0OIIbL,
0Chb CUMMETPHUHU NapadoIbl.

I'paduku Gynkmmii: y = kx, y =kx +b, y=k/x,y =x3,y= VX, y = |X| , u ux cBoMcCTBa.



YucaoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCHH

[lonsiTHE 4YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCJIEIOBATEIBHOCTH PEKYPPEHTHOU
bopmyoit u popmysoi N-ro wieHa.

Apudmernueckas U reomerpuyeckas nporpeccuu. @opmynsl N-ro ujieHa apupMeTHUIECKOH U
F€OMETPUUYECKOU MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHne uiaeHOB apu(METHYECKOW M TeOMETPUYECKOW TMporpeccuii TOYKaMHM Ha
KOOpJMHATHOM IIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBINA POCT. CII0KHbBIE IPOLEHTHI.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  Pe3yJbTAaThl OCBOCHHS  TPOTpaMMbl  y4eOHOTO  Kypca  «Auredpay»
XapaKTEePU3YOTCSA:

1) naTpuoTNyecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHUKH, HEHHOCTHBIM
OTHOILIEHUEM K JTOCTHKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCHUHCKOM MaTeMaTHYECKON IIKOJbI, K
MCIOJIb30BAaHHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEW TpakJaHWMHA W peaju3alud ero Ipas,
MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
MpoLeayp TpaKIaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXIIEHHUIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKAM NMPUMEHEHHEM JOCTIDKEHUN HAayKH, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) TpyZ10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEIICHUM NPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MaTEMaTHYECKOro OOpa30BaHMsI Ha MPOTSKEHUU BCEi
KHU3HU JJI yCTEeUTHOW MPOo(eCcCHOHANBHON NeATeThHOCTH W Pa3BUTHEM HEOOXOIUMBIX yMEHUH,
OCO3HaHHBIM BHIOOPOM W TOCTPOCHHEM HWHAMBUIYAJbHONW TPAECKTOPHUU OOpa30BaHUSA M KU3HECHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTMYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHATBHOMY M 3CTETUYECKOMY BOCIIPHSITHIO MAaTEMATHYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyKICHHUI, YMEHUIO BUJETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUCHTAIlME B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MpEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl 4YEIOBEKa, MPHUPOABI ¥  OOIINEeCTBA, TMOHUMAHUEM
MaTeMaTHYEeCKOW HAyKH Kak c(ephl 4eTOBEUYECKOM NESITEIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAUHMMOCTH
JUTSL pa3BUTHUS LMBWIM3AIUU, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH U MaTEMaTHYECKOM KyJIbTYpPOM Kak
CPEACTBOM TIO3HAHUS MHpA, OBJIAJICHHEM MPOCTCUIIMMU  HaBBIKAMU  HMCCJIEI0BATEIbCKOM
e TEITbHOCTH;

6) ¢usnuyeckoe BocnMTaHHMEe, (POPMHPOBAHUE KYJIbTYPbl 310POBbS M 3MOIHOHAJIBLHOIO
Os1aromoJsry4ms:

TOTOBHOCTBIO TPUMEHSITh MaTeéMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3J0pPOBbs, BEICHMS
310pOBOro o0Opasa >KHU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U OTABIXA,
perynspHas Gpu3ndeckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HaBbIKa PeICKCHH, PU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JAPYroro 4ejIoBeKa;

7) 3K0JI0rHYeCK0e BOCIIUTAHME:

OpUEHTallMe Ha MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHMM [UIsl pelieHus 3agad B 00JacTu
COXPAHHOCTH OKpYKaroUeH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX BO3MOYHBIX MOCJIEICTBUI
JUTSL OKPY’KAFOIIEH Cpelbl, OCO3HAHUEM TJI00ATFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U IyTel MX
pellIeHHUS;

8) ajanTanus K M3MEHAIOMIUMCS YCJIOBUSIM COIHAJBLHON U IPUPOIHOI CpeIbl:



TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUAX HEONPEAEIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMITIETCHTHOCTH Yepe3 MPAKTHICCKYIO JACSITeIbHOCTh, B TOM YHCJIC YMEHHUE YIUTHCS Y APYTUX JIFOJIEH,
pHOOpPETaTh B COBMECTHOM JI€ATEIHHOCTH HOBBIC 3HAHMS, HABBIKY U KOMIIETCHIIUU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B (POPMHUPOBAHWM HOBBIX 3HAHWI, B TOM 4YHCIEe (DOPMYIHpPOBATH HJIEH,
MOHSITHSI, TUNOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
NeUITUTHI COOCTBEHHBIX 3HAHUH ¥ KOMITETEHTHOCTEH, IJITAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BbI30B, TpeOyOIUNA KOHTPMEpP, KOPPEKTUPOBAaTh MPHUHHMAEMble pEIIeHUus | JAeHcTBHUS,
(GbopMyITHUpOBaTh U OLIEHUBATH PUCKH U MTOCIECTBUS, JOPMHUPOBATH OIIBIT.

METAINPEMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS
Ba3zoBble Joruyeckue neicTBuUs:

® BBIBISITh W XapaKTePU30BaTh CYNICCTBCHHBIC MPH3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHI, OTHOIICHWA MEXAY MOHATHAMH, (QOPMYIUPOBATH OMPEACIICHUS MOHITHIA,
YCTaHABIIMBATh CYIIECTBECHHBIA MpPH3HAK KIACCU(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHHS H
CpaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A;

® BOCIPUHHMMATH, (OPMYIHpPOBaTH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTENIbHbIE HU
OTpHUIATENIbHBIC, EAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBIBIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W MPOTHBOpeurs B Qakrax,
NaHHBIX, HAOMIONEHUAX M YTBEPXKACHMSX, NpeiaraTb KpPUTEPUU MJi1 BbISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

e JejaTh BBIBOJBI C HCIIOJNIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJTFOUCHUN, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e pa30uparh JOKa3aTENbCTBA MAaTEMaTHYECKUX YTBEPXKACHWN (NpsIMble U OT MPOTHUBHOTO),
MPOBOAUTH CAMOCTOSITENIbHO HECIIOKHBIE JIOKa3aTeJIbCTBA MAaTeMaTU4YeCKUX (aKToB,
BBICTpaWBaTh apPryMEHTAIMIO, TPHUBOIUTH TPHUMEPHI W KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO penicHus ydeOHOU 3amaun (CpaBHUBATh HECKOJIHKO BApHAHTOB PEHICHUS,
BBIOMpATh HanOOJIee OIXOIAIINNI ¢ YYETOM CaMOCTOSTENBHO BBIICICHHBIX KPUTEPUEB).

Ba3oBrbIe uccienoBareLCcKHe AeiiCTBHSA.

® HCIIOJIB30BATh BOIPOCHI KaK HWCCIIEIOBATEILCKHI HHCTPYMEHT IMO3HAHUS, (HOPMYIHPOBATH
BONPOCHL, (DUKCHpYIOIIME MPOTUBOpEUHe, MpoOJieMy, CaMOCTOSTEIbHO YCTaHABIMBATH
HMCKOMOE U JJaHHOE, POPMHUPOBATH THIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

® TMPOBOJUTH IO CAMOCTOSTENILHO COCTABICHHOMY IUIAHY HECIOXKHBIH OJKCIICPUMEHT,
HEOOJIBIIOE HCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXITY COOOIA;

® CaMOCTOATEIBHO (OPMYTUPOBATH OOOOIICHHS U BBIBOJBI MO pe3yabTaTaM IMPOBEIEHHOTO
HaOJIO/IEHUs, MCCIIEZIOBAHMS, OLIEHWBAaTh JOCTOBEPHOCTb IIOJIYYEHHBIX pPE3yJIbTaTOB,
BBIBOZOB Y 000OIIEHHI;

® POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATh MPEIONIOKEHHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

® BbBIBJIATH HEJIOCTATOYHOCTh M W30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOIUMBIX IS
pelIeHHs 3a/1a4;

e BbHIOMpATh, AaHANU3UPOBATh, CHUCTEMATU3HPOBATH U HWHTEPIPETHPOBATH HHOOPMALIHIO
Pa3IUYHBIX BUJOB U (DOPM IPEICTABICHUS;

e BpIOMpaTh (QOpMYy MpeacTaBiIeHUs HHGOPMAIMM W HUIIOCTPHPOBATH pEIIaeMble 3aaui
CXeMaMH, IuarpaMMaMH, HHOU rpaduKoil U MX KOMOMHALIMSIMY,

® OICHUBATh HAIEKHOCTH HHPOPMAIMH [0 KPHUTEPHUSAM, IPEIIOKESHHBIM YUUTEIEM HITU
c(hOpMYyITHUPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHUKaTHBHbBIE YHUBEpPCATbHbIE YUeOHbIE I CTBHUS:



BOCIIPUHMMATh U (OPMYIHUPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBHUAMHU M UEISAMHU
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M ITHMCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOAy PpEUICHUS 3a/Ja4d, KOMMEHTHPOBATH IOJIyYCHHBIH
pe3ysbTar;

B XOJe OOCYXICHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKTa€MOH TEMBI, MPOOIEMBI,
perraeMoi 3aaun, BEICKA3bIBaTh UJICH, HAIICICHHBIC HA MMOUCK PEIIECHUS, COMTOCTABISTh CBOH
CYXKIEHHUS C CYKICHHSAMH JAPYyrUX YYaCTHHKOB JHajora, OOHapyXWBaTh pa3indue H
CXOJICTBO IMO3UIIMMIA, B KOPPEKTHOU opme popMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;
MPEJICTABIATh PE3YJbTAThl PEUICHUs 3a/adyd, SKCICPUMEHTA, HCCIICAOBAaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpPMAT BBICTYIUIGHHS C YYETOM 3a7ad TPE3CHTAUU |
0COOEHHOCTEH ayTUTOpHUH;

MOHUMATh W HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYAILHOW pabOTHI TPH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a/1ay;

NPUHUMATh 1IeJIb COBMECTHOHM JESITEIbHOCTH, IUIAHHPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacmpenensaTh BHABI pabOT, JOrOBapUBATHCA, OOCYXKAaTh MPOILECC M PE3yJbTar
paboTbl, 000011aTh MHEHHS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢Gopmax padoThl (0OCYKIAeHHUS, OOMEH MHEHHUSIMH, MO3TOBBIC
MITYPMBI U JIPYTHE), BBIIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHHUPOBATH CBOU JICHCTBUS C
IpYTMMH 4YJI€HAMH KOMAaHJbI, OLIEHWBATh KaueCTBO CBOETO BKIaJa B OOIIMN MPOIYKT MO
KpUTEpHUSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHS.

PeryasiTuBHbIe YHUBEPcaJbHbIEe Y4eOHbIe e CTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIAThH IUJIaH, AITOPUTM PELICHUs 33a1aud (WM ero 4acTb), BHIOMpATh
croco0 pemeHuss ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PELICHUN C yUETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJIJIEKT:

BJIAJIeTh CIOCOOAMU CaMOINPOBEPKH, CAaMOKOHTPOJS IpoLecca U pe3yinbTaTa peIieHUs
MaTeMaTHYECKOH 3a7auu;

NPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 3aJauyd, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAaWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa MAESITEIbHOCTH IOCTABICHHON L€ M YCIOBUSM,
OOBSACHATh NMPUYMHBI JIOCTH)KEHUS WJIM HEAOCTHKEHMS 1LI€JIM, HaXOAuTh OHIMOKY, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIBTATBHI

K xoniy o0y4uenus B 7 kjacce 00yJaronuics MOTYIUT CICIYIONINE TPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYUCTCHUSA

BbimonHsaTe, coderas YCTHbIE W TNHCbMEHHbIE MPUEMBI, apupMeTHUYecKue JeWCTBUS C
palrOHATBHBIMU YHCTIAMHU.

Haxoautb 3HaueHUs YMCIOBBIX BBIpAXEHHUH, MPUMEHSITh Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAUYCHHH APOOHBIX BBIPAXKECHUH, COIEPIKAIINX OOBIKHOBEHHBIC U IECSTUYHBIE JPOOH.

[lepexoauTs OT 0JTHOM (HOPMBI 3aITUCH YUCEN K ApYyroi (mMpeoOpa3oBhIBaTh ACCATHUYHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO POOB).

CpaBHMBAaTh M YIIOPSA0YMBATh PallMOHAIbHBIEC YUCIIA.

OxpyryiaTh yucia.

BBINIONIHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHHMM, OLEHKY 3HAY€HUN YHCIIOBBIX
BbIpaKCHUI. BBINOIHATE 1€HCTBUA CO CTENIEHSAMHU C HATYpaJbHBIMU [TOKA3aTEISIMU.

[IpumeHsATh MpU3HAKK JETUMOCTH, PA3JI0KEHHE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemarp mnpakTUKO-OPMEHTHPOBAHHBIE 33Jaud, CBSI3aHHbIE C OTHOIIEHUEM  BEJIMYMH,
MPONOPIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, HUHTEPIPETUPOBATh PE3yJbTaThl PELICHUs 3a4ad C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOHCTBAMHU pacCMAaTPHUBAEMbIX OOHEKTOB.

AJsiredOpandeckue BbIpasKeHU s

Hcnonb30BaTh anreOpandeckyto TEPMHHOJIOTHIO M CHUMBOJHKY, NMPUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuana.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAXKEHUI NIPU 3a/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeimonHsaTe npeoOpa3oBaHUs 1IE€TOT0 BBIPAXXEHUS B MHOTOWIEH MPUBEACHUEM MOJI00HBIX
CJIara€MbIX, paCKphITUEM CKOOOK.

BbINONHATE YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH M MHOTOYJI€HA Ha MHOTOYJIEH, IPUMEHATH
(dbopMyIBI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymIecTBIATh pa3oKeHWe MHOTOWICHOB Ha MHOXHTENH C MOMOIIBI0O BHIHECEHHS 32 CKOOKHU
00IIEer0 MHOXKHTEJISI, TPYIMIIHPOBKH CIIATraeMBbIX, TPUMEHEHHS (POPMYIT COKPAIEHHOTO YMHOXKCHUSI.

[TpumenaTy npeoOpa3oBaHUsl MHOTOUWICHOB IS PEIICHUs Pa3jIMyYHBbIX 3a/lady U3 MaTEeMaTHKH,
CMEKHBIX [IPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonp30BaTh CBOIWCTBAa CTEMEHEW C HATypalbHBIMH MOKAa3aTeIsIMU ISl MPeoOpa3oBaHUS
BBIPAKCHUI.

YpaBHeHNSI 1 HEPABEHCTBA

Pemiate nuHeliHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, MPHUMEHSS NpaBWia Mepexoja OT
HCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, SABIsSETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumenaTs rpaduueckre METo bl MPU PEIICHUN JTUHEWHBIX YPABHEHUN U UX CUCTEM.

[TonOuparhs npumepbl map 4ucel, SBISAIOMUXCA PELICHUEM JIMHEHHOTO ypaBHEHMS C JIByMs
[IEPEMEHHbBIMHU.

CTpouTh B KOOPJAMHATHON IUIOCKOCTH TpadUK JIMHEHHOIO ypaBHEHUS C ABYMS IEPEMEHHBIMH,
MO0JIB3YACH TpaKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemarp cuctembl ABYX JMHEMHBIX YpaBHEHMH C [JBYMs IEPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBiATh U pelaTh JUHEHHOE YpaBHEHHME WM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MIOJIYYEHHBIN PE3YIbTAT.

DOyHKIUHA

N306pakath Ha KOOPAWHATHON MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha alIre0pandeckoM s3bIKE.

OTmeuaTh B KOOPJAMHATHOM IMJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpAMHATaM, CTPOUTH Trpaduku
nuHEeUHBIX QyHKIMA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIUII M3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYUHAMU: CKOPOCTD,
BpEMsI, PaCCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTh, TPOU3BOIUTEIILHOCTh, BpeMsi, 00BEM paboThI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.



[Tonumatp rpaduyeckuil crnoco0 TNpeACTaBICHUS M aHanW3a WHPOPMALMU, W3BIEKATh H
MHTEPIPETUPOBATh HH(POpMALIHIO U3 TpadUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy o6yuenus B 8 kiaacce o0ydaromuiics MOIyyuT CIeIyIOLHe IPEIMETHbBIE Pe3yIbTaThI:

Yucia v BbIYMCTICHUS

Hcnonp30BaTh HadajdbHBIE IPEACTABIECHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN JUIA
CpPaBHEHMs, OKPYIJIEHHUS U BBIUMCICHHH, H300pa)kaTh JAEHCTBUTENbHBIE YHCJIA TOYKAMHM Ha
KOOPJAMHATHOU IIPSIMOM.

[TpumeHATh NOHATHE apU(PMETUYECKOTrO KBAaJIPATHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCTIONB3ysl TP HEOOXOAMMOCTH  KaJlbKYJIATOp, BBIIOJIHATH MpeoOpa3oBaHUs  BBIPAXKECHUH,
COJIEprKalMX KBAaIPaTHBIE KOPHU, HCIIONb3Yys CBOMCTBA KOPHEH.

Hcronb30BaTh 3amucy OONBIIMX U MaJIbIX YUCEI C MOMOIIBIO AECATHUHBIX IpoOeit u cTeneHei
gucia 10.

Auredpanyeckue BbIPaKeHHUS

[TpuMeHsATh NOHATHE CTENIEHU C LIEIbIM M0Ka3aTeNIeM, BBIITOIHATH IPE00pa30BaHMs BEIPAXKEHU,
COJIEprKalX CTENEHU C LENIBIM MOKa3aTeIeM.

BbInonHATE TOXKAECTBEHHBIE NMPEOOpPa30BaHMsl PALMOHATIBHBIX BBIPAKEHUH HA OCHOBE IPaBUII
JeMCTBUI HaJl MHOTOYWICHAMH M alnreOpandecKiuMu ApoOsSMH.

PackiagpiBaTh KBapaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumeHsTh MpeoOpa3oBaHMs BBIPAKECHUH IS pPEIICHUs] pa3IM4YHBIX 3a7ad U3 MaTeMaTHKH,
CMEXXHBIX ITPEIMETOB, U3 PEAIbHON ITPAKTHKH.

YpaBHeHUs M HEPABEHCTBA

Pematp nuHeiHbIE, KBaJPATHBIE YPABHEHUS M PAllMOHAJIbHBIE YPABHEHMS, CBOASAIIMECS K HHUM,
CUCTEMBI JIBYX YPaBHEHUH C IBYMs IE€PEMEHHBIMHU.

IIpoBoauTh mpoCTEWIINE HCCIENOBAaHUS YPAaBHEHUH W CHUCTEM YypaBHEHUH, B TOM 4YHCIE C
NPUMEHEHHEM TpauuecKuX MpeJCTaBICHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WIH CHCTEMa
YpaBHEHMH PELIeHHUs], €CIIU UMEET, TO CKOJIBKO, U Tpoyee).

[lepexoauTh OT CIIOBECHOH (POPMYIHMPOBKH 3a/aud K €€ anreOpandecKoil MOJETH C MOMOIIBIO
COCTAaBJICHUS] YPaBHEHUS WM CUCTEMbI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJIY4EHHBIA PE3yibTarT.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB MJIs CPAaBHEHHs, OLICHKM, PEIaTh JIMHEHHBIE
HEpAaBEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMbI, 1aBaTh rpaUuecKyio WILIIOCTPAIMI0 MHOKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[lonumaTh W UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATUS M A3BIK (TEPMHHBI, CUMBOJIMYECKHE
0003Ha4YeHMsI), OMNpENesITh 3HaYeHHEe (YHKIUU [0 3HAUEHUIO apryMeHTa, ONpeNessTh CBOICTBa
¢byHKIMY 110 €€ rpaduky.

CrpouTts rpaduKu 31eMEeHTapHbIX PYHKLIMN BUJA!

y=k/x, y =x2,y=x3,y = ||, y = VX, OnHCHIBATH CBOICTBA YHCIOBOH (YHKIMH 1O €& TpaduKy.

K xoniy o0y4uenus B 9 kiacce 00yJaronuics MOTyIUT CICIYIONINE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYUCICHUSA

CpaBHUBATB U yNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BeimonusaTe apudmernueckue OeMCTBUS € palMOHAIBHBIMH YHUCIAMH, COYETas YCTHBIE H
IIMCBbMEHHBIEC IPUEMBI, BBIIOJIHATH BEIYMCIICHHS C HPPALMOHAIBHBIMY YU CIIAMHU.

Haxoauth 3HaueHus CTENEHEW C LEIbIMU I0KAa3aTeNIIMU M KOpPHEH, BBIUYMUCIATH 3HAUYEHUS
YKCJIOBBIX BBIPA)KCHHU.

OKpyryiATh J€HCTBUTENBHBIE YKCIA, BBINOJHATH HMPUKUAKY pE3yjbTaTa BBIYMCIEHUH, OLEHKY
YKCJIOBBIX BBIPAKCHHH.

YpaBHeHNS U HEPABEHCTBA

Pemarp nuHElHBIE W KBaJpaTHbIC YPAaBHEHHUS, YPABHEHUS, CBONAIIMECS K HHUM, IIPOCTEHIINE
IpoOHO-pallMOHABHBIC YPaBHEHHUS.

Pemarpe cucTeMbl IByX JIMHEHHBIX YpPaBHEHHH C JBYMsl IIEPEMEHHBIMM M CHCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE SIBJISETCS JTMHEUHBIM.



Pemate TeKcTOBBIE 3a/auMl aareOpanyuecKuM CIIOCOOOM C MOMOILBIO COCTAaBICHUS YpaBHEHHS
WJIA CUCTEMBI IBYX YPAaBHEHHIA C IBYMsI TEPEMEHHBIMHU.

[IpoBOANUTE IPOCTEHINNE MCCIECIOBAHUS YPAaBHEHMM U CHCTEM YpPaBHEHMM, B TOM YHCIIE C
PUMEHEHHEM TpauuecKuX NpeICTaBICHUN (yCTaHABIWBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pEIIeHUs], €CIIH UMEET, TO CKOJIBKO, U IIPOYee).

Pemrates nuHE#HBIE HEpPaBEHCTBA, KBAaIpaTHbIC HEPABEHCTBA, N300paKaTh PEIICHHUE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATH PEILICHHUE C IIOMOIIBI) CUMBOJIOB.

Pemate cucreMbl JTHMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHCTEMBbl HEPAaBEHCTB HA YHCIOBOW NPAMOM, 3aruChIBaTh
peleHe ¢ TOMOIIbI CUMBOJIOB.

Hcrionb30BaTh HEPaBEHCTBA MPHU PEIICHUH Pa3IMYHBIX 33/ad.

DOYyHKIUHA

Pacnio3HaBate (h)yHKIMM HM3y4eHHBIX BHJIOB. IlOKa3bIBaTh CXEMAaTHUYECKH DPACIIOJIOKEHHE Ha
KOOPAMHATHOM MI0CcKOCTH TpadukoB GyHkiwmid Buma: Yy =KX,y =kx + b,y =k/x,y=ax2+bx+c,y =
x3, y =X, Y = |X|, B 3aBECHMOCTH OT 3HaUYCHHiT KO3((HUINEHTOB, OMHCHIBATH CBONCTBA (YHKIIHIL.

Ctpoutb 1 n300paXkaTh CXeMAaTHUYECKH I'pauKN KBaJPaTUUHBIX (YHKLUH, ONMCHIBATh CBOMCTBA
KBaJPaTUYHBIX (QYHKIUH 110 UX rpadukam.

Pacnio3HaBaTh KBajpaTHMuHYIO (QYHKIHIO 1O (GopMmylie, NPUBOJUTH NPUMEPHl KBAJIPATUYHBIX
(GyHKUMH U3 peanbHOM KU3HH, GU3UKU, TECOMETPHUH.

YucioBble M0CIe10BATEIbHOCTH H PO PecCUH

Pacnio3naBate apupMeTHUYECKyl0 M TEOMETPUYECKYIO0 IPOTPECCHMH MpPH pa3HBIX crocobax
3aJJaHMUA.

BBIMONTHATE  BBIYMCICHUST C HWCHOJB30BaHUEM (QOpMyI N-ro wieHa apuMETHYECKOW U
reOMETPUYECKOI porpeccuii, CyMMBbI IEPBBIX N YJIECHOB.

N300pakaTh 4IEHBI OCIIEI0BATEIFHOCTHA TOYKAMH Ha KOOPIMHATHON TNIOCKOCTH.

Pemate 3amaun, cBsA3aHHBIE C YMCIOBBIMH IOCJIEJOBATEIBHOCTAMHU, B TOM YHUCIIE 3aJaud U3
peanbHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIbKYISITOPA, HIU(POBBIX TEXHOJIOTHUIA).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne KoaudecTBO yacoB
DJIEeKTPOHHBIE
- HaumeHoBaHMe pa3/iesioB H KonTpo IpakTn (undposbie)
TeM MpPOrpaMMbl Bcero JbHbIE yeckue o0pasoBaTe/bHbIE .
/ BocnurareabHBIH KOMIIOHEHT
o padorbl | paboTrbl | Ppecypcehl
Yuciaa u BBEIUHCIICHUS. o5 1 BbubGnunoreka HOK - MOOYXXIIEHHE IIKOJBbHUKOB COOJI0IATh
PanronannHbIe yncia https://m.edso0.ru/7f415b90 | Ha ypoke OOIIENIPUHSATBIC HOPMbI TIOBEICHHUS,
A6 0AMTECKHE BEDAKCHIS 27 L BubmmoTexa [{OK | paBuia OOIIeHNs, TIPUHIUIIBI  y4eOHOU
COPAMHCCKUC BLIpRIKE https://m.edso00.ru/7f415b90 | AUCIUIITIMHBI M1 CAMOOPTaHU3AINH;
v 20 . BubmioTexa 1IOK - IPUBJICYCHUEC BHUMAHUS IIKOJBHUKOB K
aBHEHHUS U HEPABEHCTBA
p p https://m.eds00.ru/7f415b90 | ICHHOCTHOMY acngKTy M3y4aeMBbIX Ha YpOKax
SIBJIEHUH, BBIPAOOTK CBOEr0O K HUM
Koopaunatel u  rpadukm. 24 1 bubnuoreka [HOK OTHOLICHILS: P Y
DyHKIMH https://m.edsoo.ru/7f415b90 ’
- HCIIOJIL30BAHNE BOCITMTATEIBbHBIX
TToBTOpeHHe 1 0606IEHIE 6 1 EH@I.I;I/OTeKda /7f415LbIS(3)OK BO3MOXKHOCTEH  COIEp)KaHHSA  yd4eOHOro
ttps://m.edsoo0.ru TpeaMeTa ;
- TIPUMEHEHUE Ha YPOKE MHTEPAKTHBHBIX
dbopM paboOTHl ydalUXCs, CTUMYIHPYIOLINX
MO03HABATCIIBHYI0 MOTHBAIAIO ITKOJIBHUKOB,
JATOIINAX yYamMest BO3MOKHOCTD
OBILEE KOJIMUYECTRO MPHOOPECTH OIBIT BEJACHHUS KOHCTPYKTHBHOTO
YACOB IO [IPOI'PAMME 102 5 0 auanora W KOMaHAHOM  paboTel U

B3aUMO/JICVCTBHUSI C IPYTHUMHU JIHOJIbMU;

- HWHUIUUPOBAHME U  MOJIEPKKY
HCCIIeT0BAaTEIBCKOM eI TeILHOCTH
IIKOJIbHUKOB.
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8 KVIACC

Ne KoauuecTBO 4acoB 3J]eKTp0HHb]e
HaumeHoBaHue pa3iesioB u KonTpo IpakTn (undposbie)
n/ | TeM MporpamMmel Bcero JIbHBIE yecKue o0pa3oBaTe/ibHbIE BocnuTtaTe/ibHBII KOMIIOHEHT
n padoThI padoThI pecypchol
1 Yucna " BBIYMCIICHHUS. 15 bubnuoteka HOK - noOyXIeHUE IIKOJIbHUKOB
KBaapaTHble KOpHU https://m.edsoo.ru/7f417af8 | cobmogate Ha ypoke OOIIENpPUHSTHIC
Ypcia " N HOPMBI TIOBEICHUS, TpaBUIIa OOIIEHMUS,
2 Cremnens c mensiM | 7 bubsmorexa LOK [PUHIUIB  y4eOHOH JUCIHUIUTUHBI |
HoKAZATENEM https://m.edsoo.ru/7f417af8 CaMOOpTaHH3AIIHY;
3 AnreOpandeckue BhIPAKEHUS. 5 1 bubnuoteka HOK ) TIPUBJICHCHUC BHHUMaHHMA
KBaapatHbIil TpéxuieH https:/m.edsoo.ru/7f417afg | "KOTIPHIKOB K ICHHOCTHOMY aCICKTY
4 AnreOpandeckue BbIPaKEHUS. 15 1 bubnuoteka HOK ;Iimyi%e(f;; CBOP:ll"O KyI-II)I/(I)l\I/I(a;HOfH]ZJ::I/II{;H,
Aunre6paunyeckas Jpo0b https://m.edsoo.ru/7f417af8 ’
- HCIIOJIb30BAHME BOCIIMTATEIBHBIX
5 VYpaBHEHHs W HEpaBEHCTBA. 15 1 bubnuoreka LOK | gosmosknocTei ComepKaHus y4eGHOrO
KBanpaTHble ypaBHEHUs https://m.edsoo.ru/7f417af8 IpesvMeTa ;
5 VYpaBHEHUST U HEpPaBEHCTBA. 13 bubnuoreka HOK - MIpUMEHEHHE Ha YpOKe
CucreMsl ypaBHEHHI https://m.edso00.ru/7f417af8 | unrepakTuBHBIX bopm paboTHI
7 YpaBHEHHS W HEPABEHCTBA. 12 1 bubnuoTeka [OK | yqamuxcs, CTUMYJIMPYIOLINX
HepaseHncraa https://m.edsoo.ru/7f417af8 | MO3HaBaTEJIbHYIO MOTHUBAIIHIO
g DyHKIMY. OCHOBHEIE 5 Bubnnoreka [[OK | [IKOJIBHUKOB, — JAIOMWMX  yHallluMCA
TIOHATHUS https://m.edsoo.ru/7f417afg | BOSMOKHOCTb  MPHOOpECTH  OMBIT
9 OyHKIUU. Uucnosbie 9 bubnunoreka HOK Ezf;};mLO?HcgpmeBHoro Avazora
byHKIMH https://m.edsoo0.ru/7f417af8 A pa OTH_ 1 BIAUMOAICHCTBIA
bubnmoreka LIOK ‘ prri?{iﬁl?lf}fx?}me U TOIIEPKKY
10 Tosropenne 1 06obumerue 6 1 https://m.edsoo.ru/7f417af8 HCCIIEN0BATEIBCKOM IEATEILHOCTH
OBHIEE KOJIMYECTBO YACOB 102 5 0 MIKOJBLHUKOB.

110 IIPOTPAMME
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9 KVIACC

Ne KoauuecTBo 4acoB
n | HaummenoBaHue pa3ziesioB Koutpo | Ipakrn DJeKkTpoHHble (IUPPOBHIE)
/ | W TeM mporpamMmsl Bcero | JbHbIe yecKue o0pa3oBaTe/IbHBIE Pecypchl BocnuratesbHbII KOMIIOHEHT
n padoTrbl | padoThI
1 Uucna W BBIYHCIICHUS. 9 bubnmnoreka LHOK - noOyXIeHue IIKOJIbHUKOB
JleliCTBUTEIbHBIC YHCIIa https://m.eds00.ru/7f419d08 | cobmomaTh Ha ypOKe OOILICTIPHHSATHIC
VYpaBHEHHs] U HEPABCHCTBA. EGmorexa LIOK HOPMBI TOBE/ICHNS, NPaBUIA o01eHus,
2 YpaBHeHHs c onuoii | 14 1 httns://m.ed 176419408 OPUHIUOBL  y4eOHOW JIUCHUIUIMHBI |
HepeeHHOi ttps://m.edsoo.ru CAMOOPTAHH3AIIHH
3 YpaBHEHHsI U HEPaBEHCTBA. 14 1 bubnuoreka HOK ) TPUBIICICHHC BHUMAHHA
CuCTeMBI YpaBHEHHI https://m.eds00.ru/7f419d0g | HKOJIPHAKOE K LICHHOCTHOMY  aclIekTy
4 YpaBHEHU U HEpPABEHCTBA. 16 1 bubnuoteka [HOK I];Iilyi%eol\iix CBo}eIIE“lo - Zﬁ&KgiHO;:IJ{I;;HH’
Hepagencrsa https://m.eds00.ru/7419d08 pabotiy :
- HCIOJb30BAaHHE BOCIHUTATEIBHBIX
5 DyHKIMH 16 1 EH@I_I;I/OT‘“? 176419 ;—([)gK BO3MOYKHOCTEH CoOJlepKaHusl y4eOHOro
ttps://m.edso0.ru npeaMerTa ;
5 Yuciossle 15 1 bubnuoreka LHIOK - pUMEHEHHE Ha YpOKe
MOCJIeIOBATEIILHOCTH https://m.eds00.ru/7f419d08 | unTepaxTHBHEIX bopm paboThI
7 [ToBTOpenune, o0o0OIICHNME, 18 1 bubanoreka [HOK | yJamuxcs, CTUMYJIUPYIOIINX
cHUCTeEMaTH3alMs 3HAHUI https://m.eds00.ru/7f419d08 | MO3HABATEJIbHYIO MOTHBALIMIO
MIKOJILHUKOB,  JIAIOMIUX  YYaIlIuMCs
BO3MOXKHOCTb npuodpecTn OTIBIT
BEJICHUSI KOHCTPYKTHBHOI'O JUaiora M
OBLLEE KOJIMUECTBO KOMaH/THOW pabOTHl M B3aUMOJIEHCTBUS C
JPYTHUMU JIFObMU;
YACOB 110 ITPOT'PAMME 102 6 0 i

- UWHUIMAPOBAHWE W TOIJICPKKY
HUCCIIEA0BATEIbCKON NEATENHHOCTU
LIKOJILHUKOB.
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremartuka. Anrebpa: 7-il kiacc: 0a30BbIi ypoBeHb: yueOHHK, 7 Kiacc/ MakaperueB FO.H.,
Munaiok H.I'., HemkoB K.W. u apyrue; mox pen. TemsxoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«3narensCcTBO «[IpocBemienue»
* MaremaTtuka. AnreOpa: 8-ii kiacc: 0a30BBI ypoBeHb: y4ueOHMK, 8 kimacc/ Makapsrue HO.H.,
Mungiok H.I'., HemkoB K.W. u apyrue; mox pen. Temsxockoro C.A., AKunMoHEpHOE OOIIECTBO
«3maTeancTBO «ITpocBemienune»
» AunreOpa, 9 xiacc/ Mepsnsik AL, [omonckuit B.b., fAxup M.C.; nox penakuueii Ilogonbckoro
B.E., Ob6mectBO ¢ orpanndeHHOW OTBeTCTBEHHOCTHhIO M3marenbckuii neHTp « BEHTAHA-T'PADy;
AxunonepHoe ob6mectBo «M3narenscTBo «IIpocBemenne»

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

Marematuka. AnreOpa: 7-i kimacc: 0a3oBbI ypoBeHb: ydeOHUWK, 7 kiacc/ Makaperue HO.H.,
Munmiok H.I'., HemkoB K.W. u apyrue; mox pen. TemskoBckoro C.A., AKnMoHepHOE OOIIECTBO
«M3narenscTBO «IIpocserenne»
* MaremaTtuka. AnreOpa: 8-ii kimacc: 0a30BBIH ypoBeHb: y4ueOHMK, 8 kimacc/ Makapsrae HO.H.,
Munmgiok H.I'., HemkoB K.W. u apyrue; mox pen. TemskoBckoro C.A., AKIMOHEpPHOE OOIIECTBO
«131aTeIbCTBO «IIpocsemenue»
» Anrebpa, 9 xmace/ Mepsmsak A.T'., Tlononckuii B.b., Sxup M.C.; mox penakmwueii [Tomonbckoro
B.E., O6mectBO ¢ orpannyeHHON OTBeTCTBeHHOCTHIO M3marenbckuit neHTp « BEHTAHA-T'PADy;
AxnmonepHoe obmiectBo «M3narensctBo «IIpocBemerHuney

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunorexa LIOK https://m.edsoo.ru
LOC «Most mikomax https://myschool.edu.ru
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