MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
KIIMMOBCKASA CPE/IHSAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA Ne3

AHHOTAUA K padoyeil mporpamme

y4eOHOro npeaMmera «AJaredopa» 1jis 7-9 Kjiaccos
Pabouass mporpamma yueOHOro mpeamera «AnreOpa» o0s3aTeIbHOH NpeAMETHOH obnactu «MaTemaTnka» SBISETCS
YacThl0 OCHOBHOW 00pa3oBaTEelbHON MporpamMmbl ocHOBHOro obmiero odpazoanus (OOIT OO0O) MBOY Knumosckoit
COLI Ne3, pazpaborana B cootBercTBHH ¢ TyHKTOM 32.1 ®I'OC OO0 Ha ocHoBe DenepanbHOl paboyeid mporpaMMBbl O
anredpe u peanusyercs 3 roaa ¢ 7 mo 9 knacc.

PaGouast mporpamMma pazpaboTaHa y4YUTENISIMH MaTeMaTHKU LIKOJNbI ¢ HCHonb3oBaHHeM «KoHcTpykTOpa pabounx
nporpamMm» caiita «EauHoe copepskanue o01iero oopazoBanusy B cooTBeTcTBHH ¢ [lonokeHreM o pabodnx mporpammax
W ompeensieT OpraHu3aluio 00pa3oBaTENbHOM ACATEILHOCTH YYMTENs B IIKOJIE MO mpenMmery «Anredpa». Pabouas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-TIOSICHUTEIBHYIO 3aITHCKY;

-cojiepykaHue y4eOHOro npeaMeta «Asredpay;

-IJTAHUPYEMbIE PE3yJbTaThl (JINYHOCTHBIE, METANPEIMETHBIE U TIPEAMETHBIE);

-TeMaTH4YecKoe MIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas nporpamma obOcyxiaeHa Ha 3aceqanuu [IIMO yuuTenell IpeaMETOB €CTECTBEHHO-MATEMAaTHYECKOIO
LMKJIA, OpHHATA pemenreM nexaroruueckoro cosera (mporokon Nel ot 30.08.2024r.), yrBepkieHa NpUKa3om o
MBOY Knumosckoii COI Ne3 Nel ot 30.08.2024 r. B kauectBe wactu couepkanus OOIT OO0

Ha ocHoBe nanHoii mporpammbl yuurteneMm paspadateiBaercs KTII B coorBercTBuu ¢ [onoxkennem o padoueit
mporpaMMe ©  KaJEHAapHO-TEMAaTHYeCKOM IUTAHMPOBAaHUHM 1O Yy4eOHOMY mpeaMery, Kypcy, wmomymo. KTII
paccmatpuBaercs Ha 3acemannu [IIMO u cornmacyercs ¢ 3amecturenem o YBP.

Boinucka
M3 OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMsl

PABOYASA ITPOTPAMMA
yueOHOro npeamera «AJjareopa»
AJIs odyyarommxcs 7 - 9 kiaccon
(0a30BbIi yPOBEHB)

CPOK peaju3aunum 3 roaa

MHNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OAHUM W3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro oOpa3oBaHWs: OHA OOECIeYHMBaeT H3yUCHHE
APYTUX IHCIMIUINH, KaK €CTeCTBEHHO-HAy4YHOrO, TaK M T'YMaHHTapHOTO IHUKJIOB, €€ OCBOGHHE HEOOXOAWMO JUIs
NPOJOIDKEHHS OOpa30BaHUS M B IIOBCETHEBHOM >KM3HH. PasBurie y oOydarommxcs HaydHBIX MPEICTAaBICHHHA O
MPOUCXOXKJICHUHN M CYIIHOCTH ajreOpamdecKux aOCTpakIMii, cnoco0e OTpa’keHHsh MaTeMaTHUeCKOW HAyKOHM SIBICHUH U
MPOLIECCOB B NPHPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOrO MOJEIUPOBAHUS B HAyYHOM IIO3HAHMHM M B TIPAKTUKE
CriocoO0CTBYeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHMS M KAuyeCTB MBIIUICHHS, HEOOXOOUMBIX Ul aJanTaldud B
coBpeMeHHOM IdpoBom obmecTBe. M3ydenne anreOpbl oOecriednBaer pa3BUTHE yYMEHHs HaOJIIO1aTh, CPaBHUBATH,
HaXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEeUCTBHSI U BBIBOABI, GOpMyIMpoBaTh yTBepKAeHUs. OcBoeHne Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTMYECKOTO
MBILUICHNS OOYYalOUIMXCS: OHW HCHOJB3YIOT JEAyKTHBHbIE M WHAYKTHBHBIE paccyKAeHus, o0oOleHne u
KOHKpeTH3auuio, abcTparupoBaHue W aHaioruio. OOydeHue anreOpe TNpeAnoyaraer 3HAYUTEIbHBIA 00BEM
CaMOCTOATEIILHOW JAEATENLHOCTH O0YYaIOUIMXCS, MOATOMY CaMOCTOSTENbHOE pElIeHHE 3a1ad SIBJSIETCS peann3auuei
NeATeIbHOCTHOTO MPUHLIUIA 00yYeHHSI.



B crpykrype mporpammel yueOHOro Kypca «Ajiredpa» Ajsi OCHOBHOIO OOIIero oOpa3oBaHUsi OCHOBHOE MECTO
3aHUMAIOT  COJCPXKATCIbHO-METOANYECKUE JIMHUU: «Yucia W BBIYUCICHUSY, «ANTeOpanvecKue BBIPAKCHUN,
«YpaBHEHHS W HepaBeHCTBay», «DyHkumm». Kaxkmas M3 3THX comepKaTelnbHO-METOJMYECKUX JHHUU pa3BUBaeTcs Ha
MPOTSHKEHUU TPEX JIET M3YUEHHsI Kypca, B3aUMOJACHCTBYsI ¢ JPYTMMHU €ro JUHUAMH. B Xome u3ydeHus yueOHOro Kypca
00y4aroUMMcsl MPUXOAUTCS JIOTHUECKH PACCYKAATh, UCIIOIb30BATh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B cBA3M ¢ 3TUM B
nporpaMMy y4eOHOro Kypca «Anre0pay» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4eCKOro oOpa3oBaHMsS W CIIOCOOCTBYIOIIME OBJIAICHHIO OOYYAarOIIMMHCS OCHOB YHUBEpCAIBHOIO
MaTeMaTH4YeCKoro si3bika. CoaepikaTedbHON W CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTo Kypca «Anredpay sBISETCsl ero
MHTEIPUPOBAHHBIA XapakTep.

CoaepmaHHe JuHuN «YUucima M BBIYMCIICHUSY CIIY)KUT OCHOBOM JIIsL HaHLHeﬁmeFO HU3Yy4YCHHA MaTEMAaTHKU,
CIOCOOCTBYET PAa3BUTHI0 y OOYHYAIOMIMXCA JIOTHYECKOr'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJH30BATHCS
aJropuTMaMu, a TaK¥Xe HpI/IO6pCTCHI/IIO MPaKTUYCCKUX HABBIKOB, HCO6XOI[I/IMI>IX JJIsL HOBCGI[HCBHOﬁ )kU3HU. Pa3Butne
MOHATHSI O YHCIEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBSI3aHO C PAlMOHAIBHBIMA W HMPPAIMOHAJIHHBIMU
guciaMu, (OpMHUPOBAHHUEM IPEJACTABJICHUH O JACHCTBUTEIBLHOM 4YHMCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOW JIMHHUU
OTHECEHO K CpeHeMy 00IIeMy 00pa30BaHMIo.

Conepxanre AByX anreOpanyecKuxX JUHUM — «AnreOpanueckue BhIpAXEHUS» U «YPaBHEHUS W HEPAaBEHCTBAY
crocoOcTByeT (POPMHUPOBAHHIO Y OOYYAIOMIMXCS MaTeMaTH4ecKoro amrmapara, HeoOXOJUMOro Js pelleHHs 3aaad
MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX 337a4. Ha ypoBHE ocHOBHOro o0Imiero o0pazoBaHus
y4eOHBIA MaTepuaj IPyNIUPYETCs BOKPYT PallMOHANBHBIX BhIpayKeHM. AJredpa JIeMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH
KaK A3bIKa [JIsI MOCTPOCHUSA MATEMATHYCCKUX MOHeHeﬁ, ornurcaHusd IMmpoueccoB n SIBJICHUN pcajibHOro Mupa. B 3a1a4uu
o0y4yeHHs ajredpe BXOIAT TAKKe JalbHEHIIIee Pa3BUTHE aJITOPUTMHUYECKOT'0 MBIIIICHHS, HEOOXOAUMOr0, B YaCTHOCTH,
JUIT OCBOGHHWs Kypca HWH(POPMATHKH, M OBJIAJICHUE HaBBIKAMH JICIYKTHBHBIX paccyxnenuid. [IpeoOpazoBanme
CHMBOJILHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne (QyHKIMOHANBHO-TpAQUYECKON IJIMHHM HAIEICHO Ha TIOJNydyeHWe OOydYarolmMMHUCS 3HaHUH O
(YHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJENM Ui OMMCAHUS W HMCCIACIOBAHMS Pa3HOOOPA3HBIX IPOLIECCOB U
SIBIIGHUI B TIpHUpojie u ooOmecTBe. M3ydeHne MaTtepraia CriocoOCTBYET Pa3BUTHIO Y O0YUAIOIIMXCS YMEH U UCTIONb30BaTh
pasIUYHbIE BRIPa3UTENbHBIE CPENICTBA SI3bIKAa MATEMAaTHUKN — CIIOBECHBIE, CHMBOJIMYECKHE, T'paduiecKkrie, BHOCHT BKIIAJ B
(hopMupOBaHUE MPENCTABIEHUI O PO MATEMATUKH B Pa3BUTHH [TUBIIIN3AINN U KYJIbTYPHI.

CornacHo yueOHOMY ILIaHy B 7—9 Kjaccax M3yJaercs yueOHbBIH Kype «Aredpay, KOTOPBIA BKIIFOUACT CIACAYIOIIHE
OCHOBHBIE pa3lienbl copepkaHus: «Uwcrma W BBIUHCIHCHUA», «ANTeOpamuecKkue BBIPAKEHUS», «YpaBHEHHI U
HepaBeHCTBa», «DYyHKIIUNY.

Ha uzyuenne yuebHOTrO Kypca «Anrebpa» orBogurcs 306 dacos: B 7 kiacce — 102 gaca (3 gaca B Hemenio), B 8
kimacce — 102 gaca (3 gaca B Henenmo), B 9 kiacce — 102 gaca (3 gaca B Hememro).

COJEPKAHHUE YYEBHOI'O IIPEJJIMETA

7 KJIACC

Yucsia 4 BbIYMCTICHUS

Jpobu OOBIKHOBEHHBIE W [EeCATUYHBIC, IEPEeX0Jl OT OAHON Qopmbl 3amucu apobeit k mpyroii. I[lorsTue
palMOHAJIBHOTO YHCNA, 3aIMCh, CPaBHEHHUE, YNOPSAOYMBAHHE DPALMOHAIBHBIX 4HCel. ApH(QMETHYECKHE IEHCTBUS C
palroHaJIbHBIMU YKCIIaMU. Pelienne 3a1a4 U3 peaibHON NPAKTHKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNleM: OIpelesieHne, Npeodpa3oBaHUE BBIPAKEHWH Ha OCHOBE ONpEAEIICHUS,
3anuch OonpMx yucenl. I[IpoueHTsl, 3anyce NPOLeHTOB B BUAE IpoOu U Ipo0H B BHJIE MIPOLEHTOB. Tpu OCHOBHBIE 3a1au
Ha MPOLEHTHI, PEIICHHE 3a1a4 U3 PEaTbHON MPAKTUKH.

[IprmMeneHnue NPHU3HAKOB IETUMOCTH, Pa3IoKeHHEe Ha MHOXKHUTENN HATypaJIbHBIX YHCEI.

PeasibHbIC 3aBUCHMOCTH, B TOM YHCIIE IPSIMas 1 0OpaTHasi MPOIOPLIHIOHAIEHOCTH.

AuredOpanyecKue BbIpPaKeHUs1

[lepemenHbIe, 4YMCIOBOE 3HAUYEHUE BBIPAXKEHUS C MepeMeHHOH. JlomycThMble 3HA4YEHHUS TEPEMEHHBIX.
[IpencraBneHue 3aBUCHUMOCTH MEXIY BeIMYMHaMHU B BuAe (opmynsl. Beramcnenus no dopmynam. IlpeoGpazoBanue
OYKBEHHBIX BBIPa)KEHHI, TOKIESCTBEHHO PaBHBIC BHIPAXKEHHSI, TPaBUIiIa MpeoOpa30oBaHusl CyMM U IPOU3BENCHUN, IpaBHUia
PaCKpBITUSI CKOOOK M MPUBEAEHUS MTOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM IIOKa3aTeIEeM.



OpHounens! 1 MHOrOWIeHbl. CTeneHb MHOrouaeHa. ClokeHue, BBIMUTaHUE, YMHOXKEHHE MHOIOWIEHOB. DopMyIisl
COKPAILEHHOIO YMHOXEHHUS: KBaapaT CyMMbl U KBaJparT pasHocTd. DopMyiia pasHOCTH KBajaparoB. PazmoxeHue
MHOT'OWJICHOB HA MHOXKUTENH.

YpaBHeHNs U HEPAaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHNs, TpaBujia MpeoOpa3oBaHusl ypaBHEHHS, pABHOCHIBHOCTh YPaBHEHHIH.

JIuneilHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIIO KOPHEM IIMHEHMHOrO0 YypaBHEHMs, pEILICHUE JIMHEUHBIX
ypaBHeHU1. CocTaBIeHUE ypaBHEHUH 110 YCIOBUIO 33Jjaui. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YpaBHEHUH.

JluHeiiHOe ypaBHEHHE C ABYMs IepeMeHHBbIMH M ero rpaduk. CucreMa OBYX JTUHEHHBIX YpPaBHEHHH C JBYMsI
nepeMeHHBIMU. Perienue cucreM ypaBHEHUH criocoOOM moAcTaHOBKU. [IpuMepsl perieH s TEKCTOBBIX 3a7ad ¢ TOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopaunara touku Ha mpsmoil. HYucioBble MpoMeXyTKU. PaccrosHue Mexnay AByMs TOYKaMH KOOPAWHATHOU
HpsIMOH.

[psmoyroneHas cucrema koopauHaT, ocu Oxu Oy. Abcumcca ¥ OpAMHATA TOYKH Ha KOOPIMHATHOW TUIOCKOCTH.
[Mpumeps! rpadukos, 3aaanHbIX hopmynamu. Urenne TpagukoB pealbHbIX 3aBucHMocTeill. [lonsarue dynkuuun. ['paduk
¢bynkuuu. CpoiictBa Qynkuuit. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk ¢ynkimm y = |X|. I'paduyeckoe perieHne
JINHEUHBIX YPABHEHUI U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 KJIACC

UYncna v BeIYMCIeHUS

KBagpatspiit kopenr u3 wuymucna. llomstue 00 wuppanmoHanbHOM uwncie. JlecATHYHBIE TPUOIMKEHUS
WppanMoHalIbHBIX uYncen. CBoWcTBa apu(pMETHYECKHX KBaJpaTHBIX KOpHEH W WX TpPHMEHEHHEe K MpeoOpa30BaHHUIO
YUCIIOBBIX BBIPAXKEHUH U BBIYUCIICHUSIM. JlefiCTBUTENbHBIE YHCIIA.

Crenenb ¢ 1eNbIM MOKa3aTenneM U e€ cBoricTBa. CTaHmapTHAS 3allMCh YMCIA.

Adare0panyeckue BbIpaKeHHs

KBaapatHblit TpExuieH, pa3iokeHUe KBaApaTHOrO TPEXUWICHA HA MHOKHUTEINH.

AnreOpandeckas Apo6b. OCHOBHOE CBOMCTBO ajreOpanmdeckoil mpoou. CiokeHHe, BBIYMTAHUE, YMHOXKEHUE,
NeJICHUE anreOpanmdeckux Apodeii. ParpionansHbie BRIpAXKEHUS U UX IpeoOpa3oBaHue.

YpaBHeHHs U HEPaBEHCTBA

KeagpaTtHoe ypaBHeHHE, (BopMysia KOpPHEH KBaIpaTHOro ypaBHeHHs. Teopema Buera. Pemienwe ypaBHEHUH,
CBOISIIMXCS K IMHEHHBIM U KBaApaTHBIM. [IpocTeiimie npoOdHO-paninoHaIbHBIE yPaBHEHMS.

I'padmueckas wHTEepmpeTanusi ypaBHEHHU C IBYMS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHUH C IByMS
nepeMeHHbIMU. [I[puMeps! pemeHns cucTeM HeTMHEWHbIX YPaBHEHHH ¢ ABYMS TIepEMEHHBIMH.

Pemenme TEKCTOBBIX 3a/1a4 areOpandecKuM CIIoCOOOM.

YucnoBble HepaBeHCTBa M WX cBoicTBa. HepaBeHCTBO ¢ ojHOM mnepeMeHHOW. PaBHOCHMIBLHOCTH HEPaBEHCTB.
JInHeltnbie HepaBEHCTBA ¢ OHON MepeMeHHOW. CHCTEMBI THHEHHBIX HEPABCHCTB C OHOHN TIepEMEHHOM.

DyHKIUU

[onsarue ¢pynxmun. O0MacTh OnpeaeNeHrsl © MHOXKECTBO 3HaueHn (GyHKIIH. CriocoOb! 3a1anns (yHKITHIA.

I'paduk ¢ysxnun. Urenne cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumeps! rpadmkoB (QyHKINH, OTpa)KaroIuX
peanbHbIEe TTPOIIECCHI.

DyHKIMH, ONHUCHIBAIOIIME TIPAMYIO M OOPaTHYIO IIPONOPIHOHAJIBHEIE 3aBUCUMOCTH, X rpaguku. OyHKIuU Y = X2,
y = %%, y = VX, y=|x|. ['paduaeckoe perienne ypaBHEHHiT 1 CHCTEM ypaBHEHHIA.

9 KVIACC

Yucaa 1 BLIYMCIEHHS

PanmonanbHble Yncia, MppalvioOHAIBHBIE YHCIa, KOHEYHBIE W OECKOHEUHBIE AeCATUYHBIE ApoOH. MHOXKECTBO
NECTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE JECATHYHBIE npodu. B3anmMHO omHO3HAYHOE
COOTBETCTBHE MEXKy MHOKECTBOM JEHCTBUTENBHBIX YHCEN U KOOPIUHATHON MPSIMOA.

CpaBHeHHe AeWCTBUTENBHBIX YHCEI, apu(pMeTHIeCKre JeHCTBUS C ICHCTBUTEIBHBIMU YHACIAMU.

Pa3mepnr 00bEKTOB OKPYKAIOIIEr0 MUPA, JIIUTEIHHOCTh IPOIIECCOB B OKPYXKAIOIIEM MHUDE.

[MpubmmkéHHOEe 3HAYEHWE BENUYMHBI, TOYHOCTh MpHOMmkeHus. OkpyrieHue uucen. l[lpukuaka u ormeHka
PE3yNbTaTOB BHIYUCICHUN.

YpaBHeHHS M HEPABEHCTBA

JInneiinoe ypaBHeHue. Perienne ypaBHEHMH, CBOIAIIMXCS K JIMHEHHBIM.
3



KBagpaTtHoe ypaBHeHue. Penenne ypaBHeHHH, cBOAAIIMXCA K KBaapaTHeIM. bukBaapaTHoe ypaBHenue. [Ipumepsl
peLIEHNs YpaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paniioHaIbHBIX YpaBHEHH. PellieHne TeKCTOBBIX 3a/1a4 allreOpandecKiM METOIOM.

VYpaBHeHHe C IByMs IMEpEeMEHHBIMH M ero rpaduk. PemieHue cucteM ABYX JIMHEHHBIX ypaBHEHHH C ABYMsI
IIEpEMEHHBIMU. PellleHue cucreM JByX YpaBHEHMH, OJHO M3 KOTOpBIX JIMHEHHOE, a JAPYyroe — BTOPOH CTEIEHHU.
I'paduueckas uHTEpIIpETAIMS CUCTEMBI YpaBHEHUN C IBYMSI IEPEMEHHBIMU.

PerieHre TeKCTOBBIX 3a/1a4 anreOpandeckuM CrIocOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPAaBEHCTB C OJHOM INEpeMEHHOM. PellleHue cHCTEM JIMHEHMHBIX HEPABEHCTB C OJHOU
nepemeHHOH. KBaapatHwele HepaBeHcTBa. [padmueckas WHTeprperanysi HEpPAaBEHCTB M CHUCTEM HEPaBEHCTB C ABYMs
[IEPEMEHHBIMH.

DYyHKUNHU

Ksanmpatnunas ¢ynkums, e€ rpaduk u cpoiictsa. [lapaborna, KOOpIUHATHI BEPIIMHBI apaboibl, OCh CHMMETPHH
apa0oJIbL.

I'padmku dyskimii: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |x| 1 ux cBoiicrsa.

Yuci10BbIe MOCTEAOBATEIBLHOCTH U IIPOrPecCcum

[ToHsITHE YMCIIOBOM MOCIENOBATEILHOCTH. 3a1aHNE ITOCIIEA0BATEIbHOCTA PEKYPPEHTHON (PopmMyIioit u dhopmyoi
N-ro wieHa.

Apudmerndeckass U reomerpuueckasi nporpeccun. @opmyibl N-ro WieHa apupMETHUYECKOH M TeOMETPHUYECKOI
IIPOTPECCHI, CyMMBI IIEPBBIX NUJIECHOB.

N3obpakeHne WICHOB apu(PMETUUECKON M TEeOMETPUUIECKON MPOrpecCchuii ToOYKaMu Ha KOOPAWHATHON TIJIOCKOCTH.
JIuHeWHbI 1 SKCIOHEHITABHBINA pocT. CII0XKHBIE POIIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4YHOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOTPAaMMBI yIeOHOTO Kypca «Anredpa» XapaKTepHu3yloTCs:

1) narpuoTHyecKoe BOCIUTAHME:

MPOSIBJIGHUEM HHTEpeca K IPOIUIOMY M HACTOSILEMY POCCHHCKOM MaTeMaTHWK{, LEHHOCTHBIM OTHOLICHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMATUKOB M POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI, K HCIONb30BAHUIO ATHX AOCTH)KCHHM
B JIPYI'UX HayKax U NPUKIATHBIX cepax;

2) rpaxIaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHHIO OOs3aHHOCTEH TIpakgaHWHA M pealu3aldd €ro IpaB, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBAaX (YHKIMOHMPOBAHMS PA3IMUYHBIX CTPYKTYp, SBJICHHUI, HpPOLEAYp TPa’kAAHCKOro oOIiecTBa
(mampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHWIO JTHYECKHX IPOOJIEM, CBS3aHHBIX C IPAKTHYECKUM
MPUMEHEHHEM JOCTHKEHUI HAyKH, OCO3HAHMUEM BaXXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIIEHOCTH YUEHOTI0;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE y4YacTHE B PELICHWH IPAKTUYECKUX 3alad MaTeMaTHYeCKOH HalpaBJICHHOCTH,
OCO3HAaHUEM Ba)KHOCTH MAaTEeMaTHYECKOro 00pa30BaHUs Ha MPOTSDKEHUU BCEH JKU3HU AT YCIEIIHONW NpogecCuoHanbHON
NEeATEIbHOCTH W Pa3sBUTHEM HEOOXOIMMBIX YMEHHMH, OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHEM WHAWBUAYaJIbHOMN
TPAaeKTOPHH 00Pa30BaAHMS U KU3HEHHBIX [UIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOILIECTBEHHBIX NOTpeOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHATHIO MaTeMaTHUYECKHX OOBEKTOB, 3a/1ad, peLICHUH,
paccyXaeHni, yMEHUIO BUJETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOT'O NO3HAHMSL:

OpHeHTalMeil B JAEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHUS YEIOBEKa, MPUPOABI M OOIIECTBAa, NMOHUMAaHHEM MaTeMaTHYeCKOH HayKu Kak cdepsl
YEIIOBEYECKON JAEATEIBHOCTH, 3TaloB €€ Pa3BUTH M 3HAYMMOCTU Ui Pa3BUTHUA IUBWIM3ALUHU, OBIAJACHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTU4eCKOW KyJIbTYpOH KaK CpPEeICTBOM IO3HAHHUS MHpa, OBJIAJCHHUEM IPOCTECHIIMMH HaBBIKAMU
HCCIIEZIOBATENBCKOM NEATENBbHOCTH;



6) puznveckoe BocnuTanue, popMHUpoBaHHE KyJbTYPhI 310POBbS H IMOIMOHATBLHOI0 (JIATONOJIYYHS:

TOTOBHOCTBIO NMPHMEHATh MaTeMaTHUYECKHE 3HAHHsI B MHTEPECax CBOErO 3I0pPOBbS, BENCHHs 3I0pPOBOro oOpasa
XKHU3HH (340pOBOE MUTaHHE, COANAHCHPOBAHHBIM PEXHUM 3aHSATHH M OTIAbIXA, peryispHas (u3udecKas aKTUBHOCTBH),
c(OpMHUPOBAHHOCTHIO HaBBIKa pepiieKcuy, TPU3HAHUEM CBOETO ITPaBa Ha OIIMOKY M TAKOI'o JKe MpaBa APYroro YenoBeKa;

7) 3Ko0JIoOTHYecKOe BOCIIUTAHUE:

OpHCHTalMell Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWK [UId pelleHHWst 3aJad B 00JacTH COXPaHHOCTH
OKpYy’Karolllel cpepl, MJIaHUPOBaHMS MOCTYNKOB M OLEHKH HX BO3MOXHBIX ITOCHEICTBUN Ul OKpY’Karolled cpenpl,
OCO3HaHUEM TJI00aTFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IyTel UX peleHHUs;

8) ananTanus K M3MEHAOIIMMCS YCJIOBUSIM COHUATBHON U NPUPOTHOIi cpeabl:

TOTOBHOCTBIO K JIEMCTBHUSAM B YCIIOBHUSX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYIECKYIO JeATENbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS Y APYTHX JIIOJeH, TPHOOpPETaTh B COBMECTHOM JESITENIbHOCTH
HOBBIE 3HAHUS, HABBIKM 1 KOMIIETEHIIUU U3 ONBITA APYTHX;

HEOOXOJMMOCTHIO B (DOPMHPOBAHUM HOBBIX 3HaHHI, B TOM 4Hcie (HOPMYIUPOBATh MJCH, TIOHSITHS, TUIIOTE3BI 00
o0beKTaX W SBJCHUSX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HAaBaTh JeHUIUTHI COOCTBEHHBIX 3HAHUH WU
KOMITIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIHPHHUMATh CTPECCOBYIO CHUTYaIlMI0 KakK BBI3OB,
TpeOyYIOMUH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIE PEeIlIeHHUs U JISUCTBUS, GOPMYITHPOBATh U OIICHUBATH PUCKU U
MOCIEACTBUS, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHbBIE YHUBEpPCAJIbHBIC yqeﬁm,le Z[eﬁCTBHfl

Ba3zoBblesiornyeckueneicTBusi:

o BBIABJIATE U XapaKTEPU30BaATh CYHICCTBCHHBLIC IMPU3HAKK MATEMATUYCCKHUX O6’beKTOB, HOHHTHﬁ, OTHOIIIEHHUH
MEKIy TMOHATHIMH, (OPMYIUPOBATh ONPEACICHHUS IIOHITHH, YCTaHABJIMBATh CYIICCTBEHHBIH IPH3HAK
KJ1accu(pUKAIK, OCHOBaHUS I 0000IIEHNS U CpaBHEHUS, KPUTEPUH TPOBOAMMOTO aHAIN3a;

® BOCIPUHHUMATH, (OPMYIUPOBATH W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTENbHBIE W OTPHUIIATEILHBIC,
eIMHUYHBIE, YACTHBIE U O0IINeE, YCIOBHBIE;

e BBIBIITH MaTEeMAaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuYHss B (akTax, [aHHBIX,
HaOIONICHUSIX ¥ YTBEPIKICHUSX, TIpeyIaraTh KpUTEPUH 7S BBIABIICHHUS 3aKOHOMEPHOCTEH 1 MTPOTHBOPEUHii;

e JenaTh BBIBOABI C HCIIONB30BAaHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M HMHIYKTHBHBIX YMO3aKJIIOYEHH,
YMO3aKIIIOUECHUH 110 AaHAJIOTHH;

e pa3dupaTh [OKA3aTENBCTBA MATEeMaTUYECKUX YTBEPXKISHHWH (MpsMBIE M OT MPOTHBHOIO), ITPOBOIWTH
CaMOCTOSITEIEHO HECIIOKHBIE [[OKa3aTeNbCTBA MAaTeMaTHYecKuX (DaKTOB, BBICTPaMBATh apTyMEHTAIIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpaTh crmoco0 pemeHus y4deOHOH 3amaunm (CpaBHUBATh HECKOIBKO BAPHAHTOB pEUICHHS, BBIOMPATH
Han0OoJee OAXOAAIINI C YIETOM CAaMOCTOATENHHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBbleucciieoBare/ibCKueNeliCTBUS

® WCIONB30BATh BOMPOCH KaK WCCIEIOBATENLCKANM WHCTPYMEHT TIO3HAHUA, (HOPMYIHPOBATH BOIPOCHI,
(bmKcHpyIoIFe MPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSITEIIEHO YCTAaHABIMBATh HCKOMOE U TaHHOE, () OPMHUPOBATH
TUTOTE3Y, apTyMEHTHPOBATh CBOIO TIO3HUIIHIO, MHEHHE;

®  TIPOBOIUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IUTaHY HECIIOXKHBIM SKCIIEPUMEHT, HEOONBIIOe UCCIeNOBaHUE
10 YCTaHOBJICHHUIO OCOOEHHOCTEH MaTEMaTHIeCKOr0 00BhEKTa, 3aBUCUMOCTE 00EKTOB MEKY COOOH;

®  CaMOCTOATENBHO (HOpMYyITUPOBaTH OOOOIIEHHWS W BBIBOABI 1O pe3ylbTaTaM MPOBENEHHOIO HAOIIOEHMUS,
WCCIIeJIOBAHMUS, OLIEHUBATH JIOCTOBEPHOCTh MOJTYUYEHHBIX PE3yIbTATOB, BEIBOJIOB M 00OOIIEHHIA;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKKE BBIIBUTATH IMPENONIOKEHHS O €ro Pa3BUTHU B
HOBBIX YCIIOBHSIX.

PaGora ¢ nunopmanueii:

®  BBIIBJITH HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALNH, TaHHBIX, HEOOXOIUMBIX ISl pellieHUs 3a1auH;

e BBHIOMpaTh, aHAJIM3UPOBATH, CUCTEMATH3MPOBATh M HMHTEPIPETHPOBATh MHAOOPMALHUIO PAa3IMYHBIX BHIOB H
(dopM mpeacTaBIeHUs;

e BuiOMparh (QopMmy mnpencraBieHHs WHPOPMALUK M WIUIIOCTPUPOBATH pEIIaeMble 3aJauyd  CXEMaMH,
JrarpaMMaMu, HHOU TpaduKkoi 1 uX KOMOMHALIMSAMUY;
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OLICHUBATh HAJ&KHOCTh WH(POPMALMHU 1O KPUTEPHIM, NPEATIOKEHHBIM yUYHUTENEM WM c()hOpMyIHpOBaHHBIM
CaMOCTOSATEIIBHO.

KoMMyHnKkaTHUBHBIEYHHBepCAJTIbHbIEYYeOHbICACHCTBHA:

BOCIIPHHUMATD B (OPMYJHPOBATEH CYKACHHUS B COOTBETCTBHH C YCIOBHSIMU M LIENSAMH OOLICHUS, SICHO, TOYHO,
TPaMOTHO BBIp@KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOIy
peleHus 3a1aun, KOMMEHTUPOBATh OTYUEHHBIH pe3yibTaT;

B XO/ie OOCYKIEHHUsl 3a7]aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOil TeMbl, POOJIEMBI, pelaeMoi 3a1auu,
BBICKa3bIBaTh HMJIEW, HAIICJICHHbIC HA TOMCK PEIICHHS, COMOCTABIATh CBOU CYXKICHUS C CY)KICHUSIMHU APYTHX
YYaCTHUKOB JHasiora, 0OHapyKMBaTh paszidyve U CXOACTBO MO3ULUH, B KOPPEKTHOH dopme HOopMyInpoBaTh
pasHoracHsi, CBOM BO3PayKEHUSI;

MPEACTABIATh PE3yAbTaThl PEUICHUS 3a/Jadd, JKCIIEPUMEHTa, WCCIENOBAHUS, TMPOEKTa, CAMOCTOSITEIBHO
BBIOMpPATH popMaT BBICTYIIJICHUS C yYETOM 3aJjad MPE3CHTAA U OCOOCHHOCTEH ayAUTOPHU;

MOHUMATh W HMCIOJIB30BaTh MPEHMYIECTBA KOMAHIHON M WHJIUBHIYalbHOW paOOTHI TPU PEUICHUH YYeOHBIX
MaTeMaTHYECKHX 3a]1a1;

MPUHUMATS 1Ie]lb COBMECTHOM JESTEIbHOCTH, IIJIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOThl, pacipenensiTh
BUJBI paboT, JOroBapuBaThes, OOCYXKIATh MPOIECC U pe3yibTaT paboThl, 0000IMIATh MHEHHS HECKOJIBKUX
JTIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (popMax paboTHl (00CYkIeHHs, 0OMEH MHEHHSMH, MO3TOBBIE IITYPMBI U JIpyTUE),
BBITIOJTHATH CBOIO YaCTh pabOThI M KOOPIUHUPOBATH CBOW JICHCTBHS C IPYTUMHU WiIEHAMH KOMaH/Ibl, OIEHUBATh
KayeCTBO CBOEr0 BKJIaJa B OOIIUH MPOAYKT TIO KPUTEPHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU
B3aUMOJEHCTBUS.

PeryasiTuBHbIEe YHHBepcaJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanusi:

CaMOCTOSITETFHO COCTABIIATH IUIAH, aJlTOPUTM PENICHUS 3aa4d (MM €T0 YacTh), BEIOMPATH CIIOCO0 PEIICHHUS ¢
y49€TOM HMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUaHThI PENICHUH ¢ YIETOM HOBOHM MH(OPMAITHH.

CaMOKOHTpo.TlI), AMOUUOHAIbHBINNHTEJIEKT:

BIIQJICTh CHOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPONS TpoIlecca M pe3ysbTaTa pElIeHUs MaTeMaTHYecKON
3a1a4m;

MPEeABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PEUICHWH 3a]la4d, BHOCHUTH KOPPEKTHBHI B
JeSITeTFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAllIGHHBIX OMNOOK, BBISBIEHHBIX TPY/THOCTEH;

OLIEHWBATh COOTBETCTBHE pe3yibTaTa AEATEIbHOCTH MOCTaBICHHOW IENH W yCIOBHSM, OOBSICHATH MPUUIIHBI
TOCTH)KEHUS WIIH HETOCTIKEHMS [IeJTH, HAXOAUTh OMINOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OITBITY.

INPEJMETHBIE PE3YJIbTATbI

K xon1ty o0yueHus B 7 kjacce 00ydJaroUiics MOMTyYUT CIEAYIONIHE MTPEIMETHBIE PE3yIbTaThI:
Yuci1a ¥ BbIYHCIEHUA
BremonHATh, couerast yCTHBIE U MUChbMEHHBIE TPUEMBI, apu(MeTHIecKrue AeUCTBUS C palliOHATFHBIMHI YHCIIAMHU.

HaxomuTp 3Ha4YeHUS YMCIOBBIX BBIPAXKEHUH, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI W HPUEMBI BBIYMCIICH USI
3Ha4YEeHUI JPOOHBIX BBIPAKEHUH, CONIEPIKALIMX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexomuTh OT OAHOM (HOPMBI 3aTTUCH YHCEN K Ipyroi (MpeoOpa3oBhIBaTh NECITUYHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATHYHYIO APOOBb).

CpaBHMBaTh U YNOPSIOYMBATH PALIMOHAIBEHBIE YUCTIA.

OKpyriaaTh 4ncna.

BbINOMHATE NIPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCICHHUI, OLIEHKY 3HAU€HUH YMCIIOBBIX BbIpaskeHUH. BEITOMHSATH
JEUCTBHSI CO CTENEHSIMU C HATYPaJIbHBIMU TOKA3aTEISIMH.

[IprMeHATH NpU3HAKY JETUMOCTH, Pa3IoKEeHHE Ha MHOKUTENN HATYPAIbHBIX YHCEIL.

Pemate mpakTHKO-OpMEHTHPOBAaHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM BEJIWYHMH, HPONOPLHOHAIBHOCTHIO
BEJIIMYMH, IPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YyIbTAaThl PELICHUS 3a4ad4 C Y4YETOM OrpaHMYEHHH, CBS3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBHEKTOB.

AuredpanvecKkue BbIPaXKeHHUs



Hcnone3oBaTh anreOpandecKyto TEPMHHOJIOTHIO U CHMBOJIHKY, IIPUMEHITH €€ B MpOLEcCe OCBOCHHS y4eOHOro
Marepuaa.

Haxonuts 3HaueHms1 OyKBEeHHBIX BBHIPRKEHHI MPH 33IaHHBIX 3HAUCHUSAX NTEPEMECHHBIX.

BeimonHaTe npeoOpa3oBaHus EN0r0 BHIPKEHHUS B MHOTOWICH MPUBEIEHUEM MOJOOHBIX ClIaraeMbIX, PaCKPhITHEM
CKOOOK.

BBIMOMTHATE YMHOKEHHE OHOWICHA HA MHOTOYJICH U MHOTOWIEHA HAa MHOTOWIEH, IPUMEHSATH (popMyIbl KBaapaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKEHNE MHOTOYJICEHOB HA MHOYKHTEIN C TOMOIIBIO BHIHECEHUS 32 CKOOKM O0IIEro MHOKUTENS,
TPYIITUPOBKH ClaracMbIX, IpUMEHEHHs (POPMYI COKPAIIEHHOTO YMHOXKEHUSI.

[Mpumenars mnpeoOpa3oBaHUS MHOTOWIEHOB JUISL PEUICHUS pPa3lWYHBIX 3aJad W3 MaTeMaTUKH, CMEKHBIX
MIPEIMETOB, U3 peaJbHON MPAKTUKU.

Hcnonr3oBaTh CBOMCTBA CcTeNEHEN ¢ HATYpaJIbHBIMU MOKa3aTEMAMU IS IpeoOpa3oBaHUs BHIPAKEHUM.

YpaBHeHHs M HEPAaBEHCTBA

Pemate nuHEHBIE YpaBHEHUS C OAHOM IEPEMEHHOW, MPUMEHSs NPAaBWIA IEPEXOAA OT UCXOJHOIO YPaBHEHUS K
paBHOCWIBHOMY eMy. [IpoBepsaTh, SIBISETCS JIM YUCIO KOPHEM ypaBHEHHUS.

[MpumeHATH TpaduyecKue METOBI P PEIICHUH JIMHEWHBIX YPABHEHUH U UX CHCTEM.

[MonOupate mpuUMepHI Map YKcel, SBISIONINXCS PENICHHEM JIMHEWHOTO YPaBHEHHSI C JABYMsI [TepEMEHHBIMH.

CrpouTh B KOOPJMHATHOM IUIOCKOCTH Tpa(uK IJMHEHHOrO ypaBHEHHsSI C JBYMS IEpEMEHHBIMH, MOJIb3YACH
rpadMKoM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHU L.

PemaTh cuctembl IByX JIMHEHHBIX YPaBHEHHM C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpadHUECKH.

CocTaBnsaTe W pemaTh JHHEHHOE YpaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO YCJIOBHIO 3aJladH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4u MOJTYYEHHBIN pe3ybTar.

DYyHKUNHU

N300paxaTb Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI, 3aIMCHIBATH YMCIIOBBIC IIPOMEKYTKH Ha aNreOpandeckoM si3bIKe.

OtmeuaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAaM, CTPOUTh TPadUKH JIHMHEHHBIX
¢yukiui. Ctpouth rpaduk GyHKIHU Y = [X|.

OmnuceiBaTh ¢ MOMOLIBIO (DYHKLIUH M3BECTHBIC 3aBUCUMOCTU MEXAY BEIMUHMHAMU: CKOPOCTh, BpPeMsl, PACCTOSHHUE,
1IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOANUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HadeHne GYHKITUHU 110 3HAUCHUIO e apryMeHTa.

Ilonumats rpaduyeckuil crnoco® mpeicTaBleHHs W aHanu3a HMHGOPMALUH, HM3BJIEKAaTh U HHTEPIPETUPOBATH
HH(pOPMAITHIO U3 TPaPUKOB peaTbHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

K xon1y oOydenus B 8 kjacce 00ydarouiics MOMTyYUT CIEAYIONINE MTPEIMETHBIE PE3yIbTaThI:

Yucsa 4 BbIYMCTICHUS

Hcnonp3oBaTh HaYaNbHBIE NPENCTABICHUS O MHOJKECTBE JEHCTBUTENBHBIX YUCEN A CPAaBHEHUA, OKPYIJICHHAS H
BBIYUCIICHUH, N300pakaTh JCHCTBUTEILHBIC YMCIIA TOYKAMU Ha KOOPIHHATHON TPSMOM.

[IpuMenaTs NOHATHE apU(PMETHUYECKOrO KBaAPATHOTO KOPHS, HAaXOOUTh KBaJApaTHbIE KOPHHU, HCIONb3YysS INPH
HEOOXOIMMOCTH KaJbKYJATODP, BBIIOJIHATH IPEe0oOpa30BaHUs BBIPAXKEHHUH, COAEPKAIIMX KBaJApaTHbIE KOPHM, HUCIIOJIB3YS
CBOICTBa KOpHEH.

Hcnonp3oBaTh 3amucy OONBIINX U MAJIBIX YHCEN C TOMOIIBIO AECATUIHBIX qpodeit u creneneit uncna 10.

AuiredOpanyecKue BbIpayKeHUs1

[IprMeHATH MOHATHE CTENEHH C LIEJIBIM IIOKAa3aTENeM, BBIIOJIHATH MPeoOpa30oBaHMs BBIPAXKECHHH, COAEpXKAIIUX
CTETIEHU C LIENBIM TIOKa3aTEIEM.

BbImonHATE TOXKAECTBEHHBIE NPE0OpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE MpPaBMJI JEHCTBUI Haj
MHOTOWIEHAMH U AJIr€OpandecKUMHU APOOSIMU.

PackmanpIBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs nmpeoOpa3oBaHMs BEIPAXKEHUH IS PELICHHS PAa3IMUHbIX 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX NIPEIMETOB,
W3 pealbHON IIPAKTHUKH.

YpaBHeHHS 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHBIE YpaBHEHUS M PallMOHAJbHBIE YPABHEHHA, CBOISIIMECS K HHMM, CHUCTEMBI JIByX
YpaBHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBoanTe mpocTEHIIME HCCIEAOBAaHUSA YPaBHEHHMH W CHUCTEM YpaBHEHHH, B TOM YHCIE C IPHUMEHEHHEM
rpaMuecKux NpeAcTaBiIeHUH (ycTaHABIMBaTh, UMEET JM YPaBHEHHE WIIM CUCTEMa ypaBHEHUH pelieHus], eClIi UMEET, TO
CKOITbKO, H IIpOYee).



[lepexonuts oT crnoBecHOH (GOPMYIUPOBKH 3anaud K e€ anreOpanyeckoil MOJENH C MOMOIIBIO COCTaBIICHUS
YpaBHEHUS WJIM CUCTEMBl YpaBHEHHUH, HUHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4yi MOIYUYEHHBIN pe3ybTar.

[IpuMeHATh cBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPaBHEHUS, OLIEHKH, pellaTh JUHEHHBbIE HEPAaBEHCTBA C OJIHOU
MEpEeMEHHOM W WX CHCTEMBl, JaBaTh TIpaUUecKyl0 HUTIOCTPALMI0 MHOXKECTBAa PEIICHWH HEpaBEHCTBA, CHCTEMBI
HEpaBEHCTB.

DYyHKUNHU

[lonumath W WCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSATHS W S3bIK (TEPMUHBI, CHMBOJHYECKHE O0O3HAYCHHs),
ONpeAeNsITh 3HaUeHHe (YHKIUH 110 3HAYCHUIO apryMeHTa, ONPEACNTh CBOHCTBA (DYHKIUH 110 e€ TpaduKy.

Crpouts TpaduKy deMEeHTapHBIX GYHKIUI BUAA:

y=kix,y=x%y=x%y =[x, y = VX, OnHCBIBATH CBOHCTBA YHCIOBOH (YHKIHH 110 &8 rpaduKy.

K konmy oOyuenus B 9 kiaacce oOydaromuiics MOIy4uT CISAYIONIIE TPESAMETHBIE PE3YIbTaThl:

Yucna v BbIYUCIEHUS

CpaBHUBATH U yNOPAJ0UMBATH PAl[MOHANBHBIE U UPpaLOHAIBHBIC YHCIIA.

BeimonusaTe apudMeTnueckue EHCTBUS ¢ PalMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIC U NMUChbMEHHBIE TIPUEMBIL,
BBITIOJHSTH BEIYMCIICHNS C HPPALMOHAIBHBIMI YHCIIAMHU.

HaxoauTtpb 3HaueHHs cTeneHel ¢ LelnbIMU TOKa3aTesIMA U KOPHEH, BBIYUCISATh 3HAUEHHS YUCIIOBBIX BBIPAKEHHIM.

OKpyraiaTh JeWCTBUTENbHBIE 4YHCIA, BBITOMHATH MPUKHUIAKY pe3yJbTaTa BBIYUCIEHHUM, OIIEHKY YHCIOBBIX
BBIPAKCHUH.

YpaBHeHHs M HEPAaBEHCTBA

Pemate nuHeWHBIE W KBaJpaTHBIE YpaBHEHWS, YPaBHEHWS, CBOJAIIMECS K HHM, HpocTeimme ApoOHO-
paiioHaIbHbIE ypaBHEHUS.

Pemates cucTeMbl ABYX JWHEHHBIX YpaBHEHHUH C IBYMS MEPEMEHHBIMH M CHCTEMBI JIBYX YpPaBHEHHUU, B KOTOPBIX
OJTHO ypaBHEHHE HE SIBIISIETCS JIMHEHHBIM.

Pematp TekcTOBBIE 3aaun anreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS yPaBHEHHS WM CHCTEMBI IBYX
YpaBHEHUH C IByMsI TIEpEMEHHBIMHU.

IIpoBoauTh TpoOCTEWIlIME HCCIEIOBAHUS YPAaBHEHHH M CHUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHHEM
rpaduyeckux mpeacTaBieHui (yCTaHABIMBATh, UMEET JIM YPaBHEHNE WM CHCTEMa ypaBHEHHH pEelIeHus, eClid MMEET, TO
CKOJIBKO, U TIpOYEE).

Pemate nmHelHbIE HEpaBEHCTBA, KBaJIpaTHHIE HEPAaBEHCTBA, M300pa)KaTh pEIIEHHWE HEPaBEHCTB HA YHCIIOBOM
MPSIMOM, 3aNHCHIBATh PelIeHHe C TTOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl NHHEHHBIX HEPaBEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIONINE KBAJpaTHOE HEPaBEHCTRBO,
n300pakaTh pPelIeHrne CHCTEMBI HEPABEHCTB Ha YHCIIOBOW MPSIMOH, 3aIMCHIBAThH PEIEHHE C TTOMOIIBI0 CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MPH PEICHUH PA3TMIHBIX 33]1a4.

DyHKIUU

PacriosnaBate (yHKIMEM W3ydeHHBIX BHUAOB. [loKa3piBaTh CXEMaTHUECKH PACHOJIOKEHHE Ha KOOPAWHATHON

miockocTH rpadukoB dyrkimit Buma: Y = kx, y = kx + b, y = k/x, y = ax® + bx + ¢, y = x%, y = VX, ¥ = |X|, B 3aBHCHMOCTH
OT 3HaYeHU! KO3 PUIIHEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth 1 n300pakaTh CXEMaTHYECKU Tpa(uKy KBaJPATHYHBIX (YHKIHUI, OMUCHIBATH CBOMCTBA KBAJIPATHYHBIX
(hyHKIHIH 110 BX Tpaduram.

Pacrio3naBaTh KBaIpaTHIHYIO (GYHKIHIO 110 (hOpMYIIe, IIPHBOIUTE IIPHMEPHI KBaAPATHYHBIX (YHKIIMH U3 peaTbHOU
KH3HU, (PH3UKH, TEOMETPHH.

YucioBble MOCI€10BATEILHOCTH U TPOrpeccHu

Pacrio3HaBaTh aprMeTHUECKYIO U T€OMETPUYECKYIO TPOTPECCUH TIPH Pa3HBIX CIIOCO0AX 3adaHMs.

BBINONHATE BBIYMCICHUS C UCMOJb30BaHWEM (opMyll N-ro wieHa apuQMETHUECKOH ¥ TeOMETPUYECKON
MPOrPECCHid, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh 4iIeHBI OCIIEN0BATENLHOCTH TOYKaMH HAa KOOPAWHATHOMN TIIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMH IOCIEIOBATEIFHOCTSAME, B TOM YHCIIE 33aJa4d U3 PEabHOW KHU3HU (C
UCIIOJIb30BAHNEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATUYECKOE IIVTAHUPOBAHUE

Pabouas nmporpamma mo y4yeOHOMYy mpeaMeTy «AJredpa» pa3padotana

MPOrpaMMbI
odeceunBaeT

BOCIIHMTAHMS,
peaau3aumio

HHBapUAHTHBIX MoayJjeid (MM) mnporpammsl

¢ yyérom padoyeit
YTO OTPa’KeHO B JIMYHOCTHBIX IJIAHMPYEMbIX pe3yJbTaTax M

«YpouHast

ACATCIBHOCTDY, «BHeypoqnaﬂ ACATCIBHOCTD» H «BHemKo0JbHbIE MEPONIPUATHUS.

7 KJIACC

Ne

n/

HaumeHoBanue pa3aenos u
TEM IPOIrpaMMBbI

KonunuectBouacoB

Bcero KP

ITP

OnekrpoHHble (TH(POBLIE)
00pazoBaTenbHBIEPECYPCH

IIporpamma
BOCIIUTaHUS

Yucia v BEIYMCIICHUS.
PamnmonanbHble yncna

25 1

bubanoreka [IOK
https://m.edsoo.ru/7f415b90

UM «Ypounas
NeATeTbHOCTb.

AJre0panvecKueBbIpaKeHUs

27 1

bubmmoreka [JOK
https://m.edsoo.ru/7f415b90

MakcumanpHoe
HCIIOJIb30BaHUE
BOCITUTATENILHBIX

YpaBHEHUS U HEPABEHCTBA

20 1

bubmmoreka [JOK
https://m.edsoo.ru/7f415b90

BO3MOYKHOCTEH
CoJICpKaHUs yIeOHOTrO
npenMera ajis

Koopmunate! u rpaduku.
DOyHKINHT

24 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f415b90

(hopmupoBanus y
00y4JarommXCs

[ToBTOpEHMe U 0000IICHIE

bub6mmoreka LJOK
https://m.edsoo.ru/7f415b90

POCCUNCKUX
Tpa}II/ILH/IOHHI)IX llyXOBHO-
HpaBCTBeHHI)IX u
COLH/IOKyJ'[I)TypHI)IX
[IEHHOCTEN, POCCUICKOT0
MCTOPHYECKOTO CO3HAHMUS
Ha OCHOBE MCTOPUYECKOro
MPOCBEILEHHUS; TI0I00P
COOTBETCTBYIOIIEIO
COJIepIKaHHUsT YPOKOB,
3aJaHMi,
BCIIOMOTATETLHBIX
MaTepHaJoB,
MpOOJIEMHBIX CUTYalUi
IUIsL 00CYXIIeHUI

MM «Bueypounas
JAECATECJIBHOCTD>

MeYCHNE VHIUBHyaIbHb]
cTeil oOyuaronpxcs B pam
[HBIX UMM KYPCOB, 3aHSTHI]
(Imo3HaBaATENBHOM,
HaYy4HOM,
HCCIICIOBATEIbCKOM,
[IPOCBETUTENIBCKON
HAIPABJICHHOCTH;)

UM «BHelmIKoJbHbIE
MepONnpHUsITHSD
BuemkonpabIe
TeMaTHYECKUE
MEPOIPHUITHS
BOCIIUTATEIbHON
HAIpPaBICHHOCTH,
OopraHu3yeMbie
[eIaroraMu 1o
MaTEMaTHKE

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102 5

8 KJIACC
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Ne /i1

HaunMmenoBanue pa3acioB u
TEM IIPOrpaMMbl

KonuuectBouacoB

Bcero KP

IIP

OnekrpoHHble (HU(POBLIE)
00pazoBaTenbHBIEPECYPCH

IIporpamma
BOCIIUTaHUS

Uucna v BBIYUCICHUS.
KBanpaTnsie kopHU

15

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

UM «Ypounas
AeATETbHOCTD.

Yucia v BEIYMCIIECHUS.
Cremnens ¢ HenbIM
oKa3aTejieM

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

[IpuBneuenue
BHUMaHUS
o0yJarommxcs K
LIEHHOCTHOMY aCIIEKTy

ANre0panvecKueBbIpaKeH
ns. KBagpaTtHeiiTpEXUuneHn

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

H3y4aeMBbIX Ha ypOKax
MPEIMETOB, SBJICHHUI U
COOBITHIA,

AJre0panvecKueBbIpaKeH
usi. AnrebpandeckasapoOnb

15 1

bubmoreka [JOK
https://m.edsoo.ru/7f417af8

HHHAMHPOBAHNE
00CYyXICHUH,
BBICKA3bIBaHHI CBOETO

YpaBHEHUS U HEPABEHCTBA.
KBagpaTnsie ypaBHEHUS

15 1

bubmoreka [JOK
https://m.edsoo.ru/7f417af8

MHCHHUS, BI)Ipa6OTKI/I
CBOCTO JINYHOCTHOI'O
OTHOIICHHSA K

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

H3y4aeMbIM
COOBITHSIM, SIBIICHUSAM,

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

JULAM.
IIpumenenune
WHTEPaKTHBHBIX (hOpM

OyHKINN.
OCHOBHBIEITOHATHS

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

yueOHOM paboThl —
HHTEJUICKTYabHBIX,
CTUMYJIHPYIOITHX

DyHKIUU.
YucnoBble yHKITHN

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

MI03HABATEJIbHYIO
MOTHUBAITHIO, HTPOBBIX
METOJMK, TUCKYCCHH,

10

[ToBTOpenue n 0600IIeHIE

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

JTAIOIINX BO3MOXKHOCTb
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOT'O
JIMAJora; rpynnoBon
paboThI, KOTOpast yUUT
CTPOUTH OTHOIICHHUS U
JEUCTBOBATh B KOMAaHJIE,
CIOCOOCTBYET Pa3BUTHIQ
KPUTHYIECKOT O
MBIIUICHUS.

MM «Bueypounas

AEATCIbHOCTD)»

NeUeHNe WHANBUAYAIbHB]

sTell 00yJaloMuXcsa B pam

HBIX MU KypCOB, 3aHITH]

(Imo3HaBaATENBHOM,

HAaY4HOM,

HCCIICIOBATEIbCKOM,

[IPOCBETUTEIBCKON

HAIPABJICHHOCTH; )
UM «BHemkoJ1bHbIE
MepPONpPUSITHD).
BuewkonbHbIe
TeMaTHYECKHe
MEPOTIPUATHS
BOCIUTATEIbHOU
HaIpaBJIeHHOCTH,
OpraHu3yeMble

neaaroraMu 110

MAaTEMaTHUKE

10
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OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102 5

9 KJIACC

Ne

n/

HaumenoBanuepas3aenos u
TEMIIPOIrPaMMBbI

KonunuectBouacoB

Bcero KP

ITP

OnekrpoHHble (TH(POBHIE)
00pazoBaTenbHBIEPECYPCHI

IIporpamma
BOCIIUTaHUS

Yucna v BEIYHCICHUS.
HelicTBuTeNnbHbIE Uncia

bubmuoreka IIOK
https://m.edsoo.ru/7f419d08

UM «Ypounas
MeATeTbHOCTb.

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OHOU
HIEpEMEHHON

14 1

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

Opranuzanus medcrea
MOTHBHPOBAHHBIX U
SPYIMPOBAHHBIX
00yJaroIuXCs HaJl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHH

14 1

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

HCYCIICBAIOIIIMMU
OIHOKJ/IaCCHUKaMH, B
TOM YHCJIE C OCOOBIMU

YpaBHEHUS U HEPABEHCTBA.
HepaseHncraa

16 1

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

00pa3oBaTEIbHBIMU
MOTPEOHOCTSIMH,
TAFOIIET0 O0YUaIOIIUMCS

DOyHKIMT

16 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

COLIMAJIbHO 3HAYMMBIN
OIIBIT COTPYAHUYECTBA
B3aMMHOM TTOMOIIIH;

YrcaoBBICIOCIICA0BATEIIBEHOC
TN

15 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

WHUIMAPOBAHKE U
MOJAEPKKY

[ToBTOpEHUe, 0000IICHNE,
cUCTeMaTU3alusI3HAaHUHA

18 1

bubnmoreka [JOK
https://m.edsoo.ru/7f419d08

HCCIeI0BATEIbCKON
IeATeIbHOCTH
00y4alomuXcs,
TUTAaHUPOBaHHUE U
BBITTOJIHCHUE
WHIUBUAYAIBHBIX U
IPYIIIOBBIX MIPOEKTOB
BOCIUTATEIbHON
HaIPaBICHHOCTH

UM «Bueypounas
JACATEJIBHOCTD>

MeYeHne HHANBUIYATbHb
Teil 00yJaroMxcs B pam
HBIX UMH KypCOB, 3aHATH]
(mo3HaBATENBHOM,
HAaYy4HOM,
HCCIICIOBATEIbCKOM,
[IPOCBETUTEIBCKON
HAIPABJICHHOCTH;)
UM «BHelmIKoJbHbIE
MepONpPUSITHSD).
BremkonpabIe
TeMaTHYECKUE
MEPOTIPUATHS
BOCIIUTATEIHHOM
HaTIPaBJICHHOCTH,
OpraHu3yeMEbIe
reJjaroraM 1o
MaTeMaTHKe

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102 6

11
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Brimmcka Bepua 30.08.2024

JIMpEKTOP HIKOJIBI: 4 /y@gf/ i E.M. Jlenymkuna
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