MHWHHUCTEPCTBO MPOCBEHIEHUA POCCUHACKOM ®EJEPAIIUU
MunucrepcTBo oopaszoBanusi Pecnyosmku TaTapcran
MKY «Otaen o6pazoBanush)

HCIIOJHUTEIBLHOT0 KoMUTETa MaMaabIICKOI0 MYHMIUIIAJIBHOI'O pal”mHa

MBOY «MaJgocynbckast OOIL»

PACCMOTPEHO YTBEPXJIEHO
PykoBoaurens [HIMO JIApeKTOp MIKOJIbI

Xysuna P.I'. Caiidpymmuaa T.M.
ITporoxon Nel ot 28.08.2023 . ITpuka3z Ne23 ot 31 08. 2023 r.

Monucano: MYHALIMMATBHC
BIODKETHOE OBIIEOBPA3(
YUPEXKIEHVE "MANOCYHBC

MYHULMIATLHOE  gorkets cettosacs

BHOOXXETHOE MYHULMMANLHOMO PAOH)
OBLLlEOEPASOBATEanOE PECHV:EHMKM TATAPCTAH
YUPEX[EHWE OBUIEQRPASORATEHOE
MATOCYHbCIAS  SACRSTeeen
QOCHOBHASA MAMAIBILICKOTO MYHMLIT

PAVIOHA PECMYBIMKN TATA

OBLUEOBPA3OBATENBHAA 2y iiumnanbioE somk
LWKOJA™ MAMALDBIWCKOIO  OBWECEPA3OBATENLHOE 3
"MANIOCYHLCKAS OCHOBHA

MYHWLIMNANBHOro OBILEOSPA3OBATENLHAR L
PAVOHA PECMYBMKA ~ MAMAIBIWCKOTO MYHVALT
TATAPCTAH kot o

MpuumHa: 5 CBUNeTeNbCTBYI0 T

LENBCTHOCTL 5TOF0 AOKYMEHTa

[ara: 2023.10.18 10:15:20 +03

PABOYAS IPOTPAMMA
(ID 731686)

yueOHOro Kypca «Ajaredpa»

JU1s1 00yuaromuxcs 7-9 KjiaccoB

c. Maaas Cyns 2023



HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBiSeTCSs OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO o0OmIero oOpa3oBaHMs: OHa
o0ecrieunBaeT H3y4YeHHE APYTrUX AUCLUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOOUMO Il MPOAOJDKEHHs 0Opa3oBaHUS M B TIOBCEJAHEBHOM >KU3HHU.
PasButue y 00y4aronxcsi Hay4HbIX MPEICTaBICHUI O MPOUCXOKICHUN M CYHTHOCTH alreOpanyecKux
abcTpakiuii, crnoco0e OTpakeHHs MaTeMaTHMYeCKOM HAayKOH SIBICHHH M TMPOLIECCOB B MPUPOJE H
o01iecTBe, poJid MAaTEMAaTUYECKOTO MOJIETUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJalTallid B
coBpeMeHHOM mu(ppoBoM obmiecTBe. M3ydeHne anreOpel oOecrieunBaeT pa3BUTHE YMEHUST HAOII0IaTh,
CpaBHMBaTh, HAaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBUSL W BbIBOABI, (OPMYIUPOBATH YTBEPKICHUSI.
OcBoenne kypca anreOpbl OOecrieunBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaroIUXCs: OHHU
WCIOJIL3YIOT JICAYKTHUBHBIC W WHIYKTHBHBIC PACCYKICHHUS, O00OOIMEHNE © KOHKPETH3AIIHIO,
abctparupoBanue u aHaiorutro. OOydeHue anredpe TMpenanoyiaraeT 3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOM JIeATEIbHOCTH O0yYaIOUINXCs, TOITOMY CaMOCTOSITENIbHOE PEIICHHE 3a/1ad SIBISIeTCS
peanu3anyeil AeITeTbHOCTHOTO MPUHITUIA 00ydeHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «Auredpa» Juisi OCHOBHOTO OOIIEro 00pa3oBaHHUS
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOINYEeCKUue JHUHUU: «Yucina u  BBIYUCICHUSY,
«AnreOpanueckue BBIpaXKEHHs», «YpaBHEHHMs U HepaBeHCTBay, «Dynkuum». Kaxngas wuz stux
COJIepPKATEIbHO-METOJMUECKUX JIMHUN pa3BUBAacTCA Ha MPOTSHDKEHUH TPEX JIET H3YyYeHHUs Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JHHUsAMH. B Xome wu3ydeHus ydeOHOro Kypca oOydarommmcs
MPUXOAUTCS JIOTUYECKU PACCYKIATh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM
B MporpamMmy y4eOHOTo Kypca «Airedpa» BKIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IPEICTABICHHbBIE BO
BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME  OBJIAJCHUIO
00yYaroIMMHUCST OCHOB YHHUBEPCATBHOTO MaTeMaTH4YecKoro si3bika. CopepikaTellbHOW M CTPYKTYpPHOU
0COOEHHOCTBIO y4eOHOTO Kypca «AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copepxannie nuHUM «Yucna ¥ BBIYUCICHUS» CIYKUT OCHOBOHM HJsl JalbHEHIIEro H3y4eHHs
MaTeMaTHKH, CIHOCOOCTBYET DPAa3BUTHIO Y OOYYarOMIMXCS JIOTMYECKOIO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHHS MOJTh30BAThCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO MTPAKTHYCCKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCETHEBHOM JKMU3HH. Pa3BUTHE MOHATHS O YUCIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
CBS3aHO C PAlMOHATBHBIMH M UPPAUOHATBHBIMU YHCIaMH, (HOPMUPOBAHHEM IMPEJCTABICHUH O
JCHCTBUTENIFHOM 4YHCIie. 3aBEpIICHHE OCBOSHHS YHCIOBOW JMHUHM OTHECEHO K CpeAHEeMYy OO0IIeMy
00pa3zoBaHMUIO.

Copepxanue AByX anreOpandeckux JIUHUN — «Anredpandeckue BhIpaXKEHHs» U «YPaBHEHHS U
HEPaBEHCTBAa» CMOCOOCTBYeT (OopMHpOBaHUIO Yy OOydYalOmUXCs MaTeMaTHYeCKOro —ammnapara,
HE0OXO0IMMOTO JIJIST PEIICHUS 3a/1a4 MaTEMATHKH, CMEXKHBIX MPEAMETOB H MPAKTUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe oOcCHOBHOro oOmiero o0pa3oBaHus y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
paIMOHATBHBIX BBIpAKCHHH. AJTeOpa JIEMOHCTPUPYET 3HAYCHHE MATeMaTHKH KakK s3bIKa IS
MMOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENeH, OMUCAHUs TPOIIECCOB U SIBJICHUN peanbHOro mMupa. B 3amaum
oOyueHusi anrebpe BXOAAT TaKXKe JalbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO  MBIIIICHUS,
HEOOXOJMMOTO, B YaCTHOCTH, ISl OCBOCHHS Kypca HWH(QOPMATHUKH, W OBJAJCHHWE HaBBIKAMU
JIEeTyKTHBHBIX paccyxnaeHui. I[lpeoOpazoBaHWe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpaXeHUs1, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanrie (QyHKIIMOHATBHO-TPAQUUECKON JMHUU HAIIETICHO Ha TMOJIY4YeHHE OOYdYarolIUMUCS
3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENH JUIsl ONMHUCAHHWS M WCCIICTOBAHUS
Pa3HOOOpAa3HBIX MPOILIECCOB W SIBICHUW B TIPUPOJE M oOmiecTBe. M3ydeHune marepuana crocoOCTBYET



Pa3BUTHUIO y OOYYArOMIMXCS YMEHUS WCIONBh30BATh Pa3IMYHBIC BBIPA3UTENBHBIC CPEICTBA SI3bIKA
MaTEMaTHKH — CIIOBECHBbIC, CHUMBOJIMYECKHE, Tpadudeckue, BHOCUT BKJIaL B (QopMupoBaHUE
MIpPe/ICTAaBICHUH O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUHU U KYIbTYPHI.

CormacHo ydyeOHOMY TulaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHbBIH Kypc «Aurebpa», KOTOPBIH
BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pa3feiibl coaepkaHus: «Hucia U BbIUKUCICHUS», «Anredpandyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMU.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kinacce — 102 vaca (3 yaca B
Heneno), B 8 kimacce — 102 vaca (3 waca B Hemento), B 9 kimacce — 102 gaca (3 4gaca B Heaenmo



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCIICHUS

JpoOu OOBIKHOBEHHBIE M JAECATHYHBIE, NEpexoa OT oJHON (opMbl 3amucu ApoOed K Apyroil.
[loHsATHE panMOHAIBPHOIO 4YHUCNA, 3allUCh, CPABHEHHUE, YIOPSALOYMBAHUE PALUOHAIBHBIX YHUCE.
Apudmernueckue ASWCTBUS ¢ palMOHAIBHBIMU YMCIaMu. Pemienue 3amay u3 peaqbHOW MPAKTHKH HA
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: ONpeAeSeHHE, IPeoOpa3oBaHNe BBIPAKEHUNH HAa OCHOBE
OTIpeJiesIeHus], 3amuch OONbIMX Yrcen. [IponeHTsl, 3anucy MPOLEHTOB B BUAE ApOOH U ApoOu B BUAE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

IIpuMeHeHne MPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPaIbHbIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C MEPEeMEHHOM. JlomyCcTUMblE 3HAYCHHS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHMOCTH MEXy BEIMYMHAMU B BHUJE (GopMyiibl. Beluncnenus mno
¢dopmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH, TOXIECTBEHHO PABHbIE BBIPA)XKEHUS, MpaBUIIa
npeoOpa3oBaHusl CyMM M IPOM3BEJCHUMN, MpaBWJIa PACKPBITHS CKOOOK M NPUBEACHUS MOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHp MHoOrowieHa. ClOXeHHE, BBIYATAHUE, YMHOXKEHUE
MHOTo4JI€HOB. POpMyiIbl COKPAIEHHOTO YMHOXEHUS: KBAaJpaT CYMMBI U KBajapar pazHocTH. Dopmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTEH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBWja IpeoOpa3oBaHUs YpPaBHEHHUS, PAaBHOCUIBHOCTb
YpaBHEHUH.

JInneliHOE ypaBHEHHME C OAHOW NEPEMEHHOW, YMCIO KOPHEW JIMHEWHOIO YPaBHEHHs, PEIEHUE
JTUHENHbIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUH IO YCIOBHIO 3ajaud. PerieHue TEKCTOBBIX 3ajad C
IIOMOILIBIO YPABHEHUIA.

JIuHelitHOoe ypaBHEHHE C JByMs IepeMeHHbIMM M ero rpaduk. Cucrema JBYX JMHEWHBIX
ypaBHEHUN C JBYMs TIepeMeHHBIMU. Pelenne cucrem ypaBHEHHI CrmocoOOM mMojicTaHOBKU. [Ipumepst
peLIeHUs TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUNH

Koopaunata Touku Ha npsmoi. UYucinoBble nmpoMexyTKu. PaccTosiHMe MeXIy OByMs TOUKaMU
KOOPJIMHATHON IIPSIMOIA.

[IpsimoyronpHass cuctema koopamHaT, ocu OX m Oy. AlGcumcca W oOpAWHATa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumeps! rpadukoB, 3aaHHbIX (GopMyiaamMu. YTeHne rpaguKoB peaabHbIX
3apucumocteil. Ilonarue Qynkuuu. I'paduk ¢ynknuu. CoiictBa ¢ynkuuid. Jluneiinas ¢ynkuus, eé
rpaduk. I'paduk Gpyukimu y = |X|. [paduyeckoe perreHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KVIACC

Yucia v BBIYUCTICHUA

KBanpartusbiit kopeHb U3 yncina. [lonsarue 06 uppanuonanbHoM yrcie. JlecaTuaHble MpUOInKeHUS
UppaluuoHaNbHBIX yucen. CBoilcTBa apu(pMETHUECKUX KBaJpaTHBIX KOpPHEH M HX MNPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

CreneHsb ¢ 1enbIM MokaszaTesnem u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

AJiredpanyeckue BbIpaKeHUs!

KBanpaTHslil TpEXuiieH, pa3ioKEeHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO aireOpanyeckoi apodu. CioxeHue, BbIUUTAHHE,
YMHOXEHHeE, JeJIeHne alreOpanyeckux aApooeil. ParrionanbHblie BIpakeHHs U UX IpeoOpa3oBaHue.



YpaBHeHHs U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, opMyna KopHell kBagpaTHoro ypaBHeHus. Teopema Buera. Perienue
yYpaBHEHMH, CBOIAIIMXCS K JHMHEHHBIM U KBajgpaTHbIM. llpocreiimue apoOHO-panoHaIbHBIE
YpaBHEHUS.

I'papuueckass uHTEpHnperanuss YpaBHEHUH ¢ JBYMS IIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHHMM C JBYyMs I€peMEHHBIMH. IIpuMepsl pemeHus CUCTEM HEIMHEWHBIX ypaBHEHUH C JIByMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEepeMEeHHOM. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CrucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUNH

[Tonarue ¢pynkuuu. O61acTh ONpeAeIeHNs U MHOXKECTBO 3HaueHUH (pyHkuuu. CrocoObl 3a1aHus
byHKIHA.

I'paduk pynkmuu. Urenue cBoiictB GpyHkimu no e€ rpaduxy. [Ipumepsl rpaduxoB GyHKIHA,
OTPa)KAIOIIUX PealbHbIE IPOLECCHI.

OyHKIUH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO NPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padUKu.
Oynxman Y = X2, Y = X3, y = VX, y=|X|. [padutdeckoe perenne ypaBHEHNH 1 CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyonanbHble 4Kcia, uppalMoHaIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE JIECATUYHbIE POOH.
MHOXecTBO NEHCTBUTENIBHBIX YUCEN, JEHCTBUTENIbHBIE YMCIAa KaKk OECKOHEUHbIE JECATHYHBIE JPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JECUCTBUTENIBHBIX YHUCEI U KOOPAMHATHOU
MIPSIMOM.

CpaBHeHue 1eHCTBUTENBHBIX Yncell, apuMeTHYECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HaUEHNE BEIMUMHBI, TOYHOCTh MpuOmkeHus. Oxkpyriaenue yncen. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHHS H HEPABEHCTBA

JInneininoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemieHune ypaBHEHMi, CBOASIIMXCA K KBaJpaTHBIM. bUKBagpaTHOe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUMH TPETbEH M YETBEPTOM CTEIEHEHW pa3joKEHHEM Ha
MHOXUTEH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3ajau anredpandyeckum
METOJ0M.

VYpaBHeHHe ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem AByX JUHEHHBIX ypaBHEHUI
C AByMs IepeMEHHBIMU. PelieHue cucreM IBYX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a IPYyroe —
BTOpoO# cTeneHu. [ paduueckas MHTEpIIpeTalUs CUCTEMbI YPaBHEHUH ¢ ABYMs IEpEMEHHBIMU.

Pemenre TekCTOBBIX 3374 anreOpandecKuM CIIoCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PelreHne JIMHEMHBIX HEPABEHCTB C OJHOW IEpEMEHHON. PellieHne cucTeM JIMHEWHBIX HEPaBEHCTB
¢ onHOI nepemeHHoi. KBagpaTHble HepaBeHcTBa. ['paduyeckas HHTEpHIpeTalusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMS [TIEPEMEHHBIMU

DOYyHKIUH

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHl BEpIUIMHBI Tapaboibl,
0Chb CUMMETpPHUHU TapaboJIbl.

I'padukn dyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , # ux cBoiicTsa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCCHH



[lonsiTHe YKCIOBOM TMOCIEIOBATENBHOCTU. 3aJaHUE IOCJIEAOBATEILHOCTH PEKYPPEHTHOU
bopmyoit u hopMysoii N-ro YseHa.

Apudmerndeckas U reomerpudeckas nporpeccur. @opmynbl N-ro WieHa apuPMETHUIECKONH H
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uiaeHOB apu(METUUYECKOW U TEOMETPUUECKONM MpOrpeccuii TOo4YKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHEHIMATBbHBIN poCT. C0KHBIE MPOLICHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpaMMbl ydyeOHOro Kypca «Auredpay
XapaKTEepU3yOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKax M HMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO OoO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME€ B PELICHUM IMPAKTUUYECKUX 3a7ady MaTeMaTUYECKOM
HAPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIUBUAYAJbHOH TpaeKTOpuH OOpa3oBaHUS W
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PELICHUH, PacCyKI€HUMN, YMEHUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKON MAEsITeNbHOCTH, ITaloB €€ pa3BUTUSA U
3HAUMMOCTH /ISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTanue, ¢QopMHMpPOBaHHME  KYJIbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pediexcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JacTu
COXPaHHOCTH OKpY)KaloIleW cpefbl, IMIaHUPOBAHUS IOCTYNKOB M OIIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U myTel ux pereHus;

8) amanTanus K N3MEHAKIUMCS YCJI0BUSIM COUMATbHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAESTeIbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4ucie (HOpPMyTUPOBATh UICH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATH CTPECCOBYIO
CHUTYallMI0 KaK BBI30B, TPeOyIOIIUil KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIE PEIICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeicTBus:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIMN, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KPUTEPUU TIPOBOUMOTO aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKIACHUSAX, MpemjiaraTb KPUTCPUU JJIs BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAIIOTUH;

e pa3dbuparh JIOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (MpsMble U  OT
MIPOTUBHOTO), POBOJUTD CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTenbCTBA
MaTeMaTU4ecKux (HaKToOB, BBICTpAaUBaTh apPryMEHTALMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH CrocoO perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BEIOMpaTh HanbOOJIee MOAXOA[IMINUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

® JCIOJIb30BaTh  BOIPOCHl ~ KAaK  HCCIEAOBATEIIbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopmynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

® TIPOBOJUTH MO CAMOCTOSTEILHO COCTaBIICHHOMY IIJIaHY HECJIOXXHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTo
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOO0M;

® CaMOCTOATENHHO (OopMyaUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MpoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHHMIA;

® [IPOrHO3MPOBATh BO3ZMOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumeii:

® BBIABIATH HEIOCTATOYHOCTH M M30BITOYHOCTH MH(MOpPMAIUH, JAHHBIX, HEOOXOAMMBIX
JUTSL peIIeHUs 3a/1a4u;

e BHIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHEPOPMAITHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;



BBIOMpATh (hopMy MpeacTaBIeHHs MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMy, HTHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC y‘leﬁHLIe JeHCTBHUA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMH M IEIISIMHU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PELICHUS 3a/1a4l, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIIbTaT;

B X0/ 0OCYKJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pemiaeMoil  3aja4yM, BBICKAa3bIBaTh HJICH, HAICJICHHBIE HAa TIOUCK PEHICHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KUBaTh Pa3IMuMe U CXOJACTBO MO3ULIUI, B KOPPEKTHOH (hopme HOopMyITHpPOBATH
pa3HOIJIACHsl, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, HUCCIIEJOBAHUs, POCKTA,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
NIPU PEIICHUU YYeOHBIX MATEMAaTHUECKUX 3a]1a4;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIIME0 COBMECTHOM
paboThl, pacmpeaensaTh BUAbBl pabOT, IOTOBapUBATHCSA, OOCYKIATh TIPOIECC H
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboThl (00CykaAeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHITH CBOIO YacTh pabOThI M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KAueCTBO CBOETO BKJIAJa B
OOIINI TPOJIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro vacTb),
BbIOMpaTh CHOCOO pelIeHuss C YY4ETOM HUMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ylnbTaTa pereHus
MaTeMaTUYeCKOM 3a/1auH,

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3aJa4M, BHOCUTh
KOPPEKTHUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAWJEHHBIX ONIMOOK,
BBIBJIEHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTH MOCTABICHHOW LETU U YCIOBHUSIM,
OOBSCHATh TPUYUHBI JOCTHIKEHUS WJIM HEAOCTIIKECHUS IIeH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyueHuss B 7 kJjacce OOydYaIOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucaa 1 BLIYMCTIEHUS

BrimoHATE, codeTas yCTHbIE W MHChbMEHHBIE MPUEMBI, apudMETUUYECKHE ICHCTBUSA C
parMoHATBHBIMH YHCTIAMH.



HaxonuTe 3HaueHMs] YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpa3Hble CHOCOOBI
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[Tepexoaute OT 0JHOM (HOPMBI 3alKMCHU YUCEN K JIpyroil (mpeobpa3oBbIBATh JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BBINONHATE NPUKUAKY U OLICHKY pPEe3yJIbTaTa BBIYMCICHUH, OLCHKY 3HAYEHHH YMCIIOBBIX
BbIpaXEHUI. BBIOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare nNpakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PELICHU 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPaXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYWIEHAa HAa MHOTOWIEH W MHOIOYICHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jIoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOWICHOB Ui pELIeHHs pa3IMuyHbIX 3373y U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHUKU.

Hcnonp30BaTh CBOICTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOW MEPEMEHHOW, MPUMEHSS MpaBWIa MEpPexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpUMepsI Nap YMCe, SBISIOIUXCS PEIIEHUEM JIMHEHHOIO ypaBHEHUS C IBYyMS
NEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOr0 YypaBHEHHs C JABYMs
NEPEeMEHHBIMH, TOJIb3YACh I'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPJIMHATHOM TNPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaguk GyHKIMH Y = [X|.



OnuceiBaTh € MNOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOpPOCTb, BpEMsl, PacCTOsIHUE, II€Ha, KOJMUYECTBO, CTOMMOCTh, MPOU3BOJAUTEILHOCTh, BpEMS,
00BEM paboTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduyeckuil cnoco0 NpeacTaBleHUs W aHalu3a WHGOpMaluu, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K konmy oOyueHus B 8 Kijacce OOYYarOIIMIACS TMONYYHT CIEAYIONIUE PEIMETHBIC
pe3ynbTaThl:

Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCET IS
CpPaBHCHHSI, OKPYTJICHUS M BBIYHCICHUHN, HM300paKaTh ICHCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpumensTh moHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YS MMPU HEOOXOAUMOCTH KAJIbKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YS CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCENI C MOMOMIbIO JNECATUYHBIX IpoOeil u
creneHei yucna 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHU C IEJIbIM I0Ka3aTeJeM, BBINMOJIHATh MPeoOpa3OBaHUS
BBIPKEHMI, COAEPIKALIUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH HA OCHOBE
MPaBHJI ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpandecKUMHU JPOOSIMH.

PacknanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKUTEIIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUW I pEIIeHUs Ppa3IUyHBbIX 33]ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeliHble, KBapaTHbIC YPaBHEHUS W paIllMOHAIbHBIC YPABHEHUS, CBOASIINUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBoauTh mpoCTEMIINE UCCIENOBAHUS YPABHEHUI U CUCTEM ypaBHEHHI, B TOM YHCIIE C
NpPUMEHEHHEeM TpaQUuecKux IMpeAcTaBiIeHui (yCTaHAaBIMBaTh, MMEET M YpaBHEHUE WIU
CHCTEMa YpaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIbKO, U TIpouee).

[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandyeckod MoOJeNnu C
MOMOILIBI0  COCTaBJIEHUS YypPAaBHEHUS WJIM CHUCTEMBbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl TIOJIyY€HHBIN PE3yNbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIIEHKH, PElIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOM TEPEMEHHOM W HMX CHUCTEMBI, JaBaTh TpadUUECKyI0 HWJUTFOCTPAIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumMaTe W WCMONB30BaTh (YHKIHMOHAIBHBIE TIOHSATHSA U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENEIITh 3HAaUe€HHWE (PYHKIMU IO 3HAYCHHUIO apTyMEHTa,
OTIpeIeNATh CBOMCTBA (pyHKIIMU TIO €€ TpaduKy.

Ctpouts rpaduku dJeMEHTapHBIX QYHKIIMA BHJIA:

y = k/x, y = x2, y = x3y = |X|, y = VX, OnuCcEIBaTh CBOMCTBA 9HCIOBON (DYHKIMK 10 €&
rpaduxky.

K xoniy oOydeHuss B 9 kJjiacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHUMBATh U yNOPSAA0YMBATH PAIUOHATBHBIE U UPPALIMOHATILHBIE YHCIIA.

BrimonaaTh apudmMeTnueckne ASHCTBUS ¢ pallMOHATBLHBIMU YUCJIAMH, COYETasi YCTHBIE U
MMACbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITMOHAILHBIMU YUCIIAMH.



HaxonuTs 3Ha4eHUs CTENEHEN C LEJIbIMH MTOKA3aTeIsIMU M KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAXKECHUM.

OkpyrisaTh AEWCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPa)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YpPaBHEHMs, YpPaBHEHHUS, CBOIAIIMECS K HUM,
npocTerime ApoOHO-PAMOHATBHBIE YPaBHEHUS.

Pemare cuctemsl IByX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMU U CHCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpanyeckKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

ITpoBoAMTH MpOCTEHIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
IpUMEHEHHEeM TIpadUuecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMA YPaBHEHUU PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHBIE HEpAaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHUE
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemare cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YHMCIOBOW IMPSIMOH,
3alUCBIBATh PELICHHUE C ITIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3naBate GyHKIMN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha

KOOPJMHATHOM TI0cKOCTH TpadukoB GpyHkimid Buna: y = kX, y =kx + b, y = k/x, y = ax2 + bx +

¢,y =x3,y=1X Y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIHEHTOB, OIKICHIBATE CBOIMCTBA

byHKIHIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKH KBAaIPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJpaTUUHBIX (PYHKUNN 1O UX TpaduKaM.

PacrioznaBate  kBagpatuuHyro (QyHKIMIO 10  Qopmyie, MPUBOJAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, TEOMETPHH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUYECKYIO NMPOTPECCUM MPHU pa3HBIX criocodax
3aaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMys N-ro ujeHa apudmMeTHuecko u
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YUCJIOBBIMM IOCJIEIOBATEIILHOCTSIMHU, B TOM YHCIIE 3aJla4uH
U3 pealbHOM KU3HU (C HCIOJIB30BaHUEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

2.
3.

9.

[TpumepHas mporpamma o6111e00pa30BaTENbHBIX YUPEXKICHUH 110
MaTeMaTHKe
CrangapT OCHOBHOT'O 00111ero 00pa3oBaHMs 110 MATEMATHKE.

MakaperueB FO. H. Anre6pa: yueOHuk ais 7 kiacca
obrreoOpaszoBarenbHbIX yupexaenuii / FO. H. Makapsiues, K. U.
Hemkos, H. I'. Mungtok, C. b. CyBopoBa; noj pen. C. A.
TensikoBckoro, M.IIpoceenienue 2023 r.

8 kmacc. YueOnuk: Anreopa 8. Makapsrues 1O. H., Munmiox H.I'.
u 1p. nox pen. C. A. Temskosckoro, M.IIpocsemenune 2023 r
MakapsiueB FO. H. Anre6pa: yueOHuk a1t 9 kinacca
o0meo0paszoBarenbHbIX yupexaenuii / FO. H. Makapsrues, K. .
Hemkos, H. I'. Mungtok, C. b. CyBoposa; nox pen. C. A.
Tensaxosckoro, M.IIpoceemenune 2023 r

- AnreOpa 8 knacc. 3aganus 11t 00y4eHUs U pa3BUTHUS yUalTUXCSl.
Jlebenunnena E. A., benenkosa E. 1O.

Nurennext — uentp Mocksa 2011 rog

- TemaTuyeckuii KOHTPOJIb 110 anredpe 8 kiacc Muniok M. b.,
Munnrok H. I'. UaTennexr-uentp Mocksa

9 xnacc. YueOnuk: Anredpa 9. Makapserues 1O. H., Munaiok H.I'. u
np.Mocksa «IIpocsemienue» 2013 rog.

10. - Innaxktnueckne Mmarepuansl. Makaperues 1O. H., Munnrok H. I,

Kopotkosa JI. M. Mocksa «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET

oo ~wh

https://m.edsoo.ru/7f445516

www. edu - "Poccuiickoe oOpa3oBanue" deepalibHbINA TOPTAIL.
www.school.edu - "Poccuiickuii 06mieoOpa3oBaTenbHbIi mopran'.
www.school-collection.edu.ru/ Enunas KOJUIEKIIUS U (POBBIX

Opa3zoBaTebHBIX PECYPCOB

WWW.it-n.ru"CeTb TBOpUECKHX yuuTeneit"
www .festival.1september.ru ®ectuBans nmegarorudeckux uaei "OTKp. ypoK»


https://m.edsoo.ru/7f445516
https://www.google.com/url?q=http%3A//www/&sa=D&source=editors&ust=1668448333808237&usg=AOvVaw3HOrweKFeEUVMTk9SAYYDS
https://www.google.com/url?q=http%3A//www.school.edu/&sa=D&source=editors&ust=1668448333808482&usg=AOvVaw32g8IqZThuoSWXMse3VjOY
https://www.google.com/url?q=http%3A//www.school-collection.edu.ru/&sa=D&source=editors&ust=1668448333808660&usg=AOvVaw1JFnaQZekJmYYRH1ezDZS0
https://www.google.com/url?q=http%3A//www.it-n.ru/&sa=D&source=editors&ust=1668448333809002&usg=AOvVaw0cSYLIz_wrIsPiqudvRuau




