MHUHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
Komurer o6uiero n npogeccuonaibHoro odpazopanus JeHnHrpaackoii odaacru

Komurer ob6pazosanus aamunucrpanuu MO TocHeHcKkuil paiion
JlennHrpaackoii o6s1acTu

MBOY «I'mmua3ust Ne2 r. Tocao uMm. I'eposi Connanncrudeckoro Tpyaa H.®d. ®denoposay»

[Tpunoxenue k OOIT OO0,
YTBEP>KJICHHOU ITPUKA30M JIUPEKTOPA
MBOY «I'umuazust Ne2 r.TocHo
uM.I'epos Commanucruueckoro Tpyna
H.®.Denoporar»

Ne 95/01-15 ot 31.08.2023

PABOYASA ITPOI'PAMMA

YueOHOro Kypca «AJredpa»

JUIs oOydJaromuxcs 7-9 KiaccoB

TocHO
2023



IHHOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro oO0pa3oBaHUs: OHa
obecrieunBaeT HM3y4CHHE JPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK W TYMAHHTAPHOTO
IUKIIOB, €€ OCBOCHUE HEOOXOAMMO JUISl TIPOJOJDKEHHUS OoOpa3oBaHUS M B IOBCEJIHCBHOW IKH3HHU.
Pa3zBuTHe y 00yJaronuxcsi Hay4HbIX MMPEACTABICHUN O MPOUCXOKICHUN M CYIITHOCTH alreOpanmdecKux
abcTpakuuii, crnocobe OTpaKECHHS MaTeMaTHYeCKOW HAayKOW SIBJICHHH W MPOIIECCOB B NPUPOAE H
0OIIEeCTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHHUIO HAYYHOTO MHPOBO33PCHUS M KAYECTB MBINUICHUS, HEOOXOTUMBIX IS aJanTalid B
coBpeMeHHOM IudpoBoM obmiecTBe. M3ydenne anredpbl oOecrieunBaeT pa3BUTHE YMEHUs HAOII0IaTh,
CpaBHHMBaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOJBI, (OPMYITHPOBATH YTBEPXKICHUS.
OcBoeHne Kypca aiareOppl OOeCreYrBaeT pPa3BUTHE JIOTHYECKOTO MBINUICHUS] OOy4arolUXCs: OHHU
WCIIOJIL3YIOT JISAYKTHBHBIC W WHIYKTUBHBIE pACCyXICHHs, OOOONEeHHEe W KOHKPETH3AIHIO,
abctparupoBanue W aHajmoruro. OOyueHue anrebpe TMpeArnoyiaraeT 3HAYUTEIbHBIH  O00BEM
CaMOCTOSITEIIbHOW AEATEIBHOCTH O0yJaroIUuXCs, TTOITOMY CaMOCTOSTEIbHOE PEeIIeHUE 3a1ad SBIISETCS
peanu3anuen 1eaTeaIbHOCTHOTO IPUHITUIA 00ydeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» ajis OCHOBHOTO 00Iero oOpa3zoBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJCPKATeIbHO-METOANYSCKAe JHHUKM: «YHciaa ¥ BBIYUCICHUSY,
«AnreOpanyeckue BBIpAXKCHHUS», «YpaBHCHHS W HepaBeHCTBa», «DyHkiun». Kaxmas w3 3THX
COJIep’KaTeIbHO-METOUUECKUX JIMHUN pa3BUBAETCS Ha MPOTHXKEHUM TPEX JeT H3Y4YeHUsd Kypca,
B3aUMOJICHCTBYS C JpPYrUMH €ro JuHUsAMH. B xome wu3ydeHus ydeOHOro Kypca oOydarommmcs
MIPUXOJAUTCS JIOTHYECKH PACCyKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM
B IporpamMmy yueOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MPEJCTABIEHHBIE BO
BCEX OCHOBHBIX pa3[eliax MaTeMaTHYeCKOro o0pa3oBaHUMs M CIOCOOCTBYIOIIME OBJIAJACHUIO
00y4aroUMMUCs OCHOB YHHUBEPCAJIILHOTO MaTeMaThuyeckoro si3bika. ConepikaTrenbHOW M CTPYKTYPHOM
0COOEHHOCTBIO y4eOHOT0 Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanue nuHUU «Yucna ¥ BBIYUCICHUS» CIY)KUT OCHOBOM AJisi JalbHEHIIEro H3Y4CHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYHYaIOIIMXCS JIOTMYECKOTO MBIILICHUS, (OPMUPOBAHUIO
YMEHHS MOJIb30BaThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEJHEBHOM KM3HHU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO O0IIero oOpa3zoBaHUs
CBS3aHO C pAlMOHATbHBIMU M HWPPALMOHATBHBIMU 4YHCIaMHU, (HOPMHUPOBAHHEM MPEICTaBICHUNA O
JNECTBUTENFHOM 4HCIIE. 3aBepIICHHE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpelHeMy oOiiemy
00pazoBaHMIO.

CogepxaHue AByX anreOpandecKkux JTUHUN — «Alredpandeckue BBIPAKCHUs» U «YpaBHEHHS U
HEpPaBEHCTBa» CMOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOy4alomMXcs MaTeMaTHYeCcKOro —amrmaparta,
HEO0OXO0IUMOTO JJIsl PEIICHUS 3a/1a4 MAaTEMAaTHKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX
3amay. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs Yy4eOHBI MarepHal TPYMNIUPYETCS BOKPYT
palMoOHaNbHBIX BBIpAXEHUH. AJredpa JIEMOHCTPUPYET 3HAYEHHE MATeMaTUKU KakK s3bIKa s
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENEH, OMICAaHMs MPOIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun
oOyueHusi anreOpe BXOJAT TaKkKe JalbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO  MBIIIICHHUS,
HEO0OXOIMMOTO, B YACTHOCTH, JUISI OCBOCHHMS Kypca HH(POPMATHKH, M OBIQJICHHE HaBBIKAMU
JIeNyKTUBHBIX paccykaeHuii. [IpeoOpasoBaHre CHMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpakeHHs1, CIOCOOHOCTEH K MAaTeMaTHYeCKOMY TBOPUYECTBY.

Cogepxanne (hYHKIIMOHATBLHO-TPAPUUECKON JIMHUU HAIETICHO Ha MOJy4eHHE OO0y4YarolIMMUCs
3HAHMA O (PYHKIUAX KaK BaKHEHIIEH MaTreMaTHYeCKOW MOJENH [UIsi OMUCAHUS W HWCCIICTOBAHUS
pa3zHooOpa3HBIX MPOIIECCOB M SIBICHUH B Mpupoje U oOmiectBe. M3yueHne marepuana criocoOCTBYeT



pa3BUTHIO y OOy4aromuxcs yMEHHUS HCIOJB30BaTh Pa3IMYHBIC BBIPA3HTEIbHBIC CPEACTBA SI3bIKA
MaTeMaTUKH — CJIOBECHBbIC, CHMBOJIMYECKHE, Trpaduyeckue, BHOCHT BKIaaA B (OPMUPOBAHHE
MPEJCTAaBICHUN O POJIM MAaTEMaTHKHU B PAa3BUTHH IUBUIIN3ALUH U KYJIbTYPBHI.

CornacHo yueOGHOMY IulaHy B 7-9 Kiaccax HM3y4aeTcs Y4eOHbIH Kypc «AnreOpay», KOTOPBIH
BKJTIOYAET CJEIYIOIINEe OCHOBHBIC pa3zeibl coaepkaHus: «Uucina u BBIYHCICHUN), «AnNreOpandeckue
BBIPQXKECHU», «YPABHEHUS U HEPABEHCTBA», «DyHKIINMY.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 gaca B Heenio).

COJAEP/KAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U AECATUYHBIE, MEPEXO] OT OJHOM (OPMBI 3amucu Jpodel K Apyroi.
[loHATHE panMOHANBPHOIO 4YHUCHA, 3alHCh, CPABHEHUWE, YIOPAJOYMBAHUE PAUUOHAIBHBIX YHCE.
Apudmernueckue NEHCTBUS ¢ pallMOHAIBHBIMHM YMciIaMH. PerieHue 3aaay u3 pealbHOM MPaKTUKH Ha
4acTH, Ha JIPoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OINpejesieHre, MpeoOpa3oBaHNe BHIPAKEHUN Ha OCHOBE
onpezieNieHusi, 3anuch 00bIKX yucen. [IpouenTsl, 3anuch NpoLUeHTOB B BUAE ApoOu U Apodu B BHUJE
IIPOLEHTOB. Tpy OCHOBHBIE 3a7a4 Ha NIPOLICHTHI, PEIICHUE 3a]a4 U3 PEAIbHOM NTPaKTUKH.

[IpuMeHEeHNEe IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[lepemeHHbIEC, YHCIOBOE 3HAYEHHE BBIPAKEHUS C TepeMeHHOoW. JlomycThumble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXy BEJIMYMHAMU B BHUJE (GopMysbl. Berumcienus no
¢dopmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHHMH, TOXIECTBEHHO pPaBHbIE BBIPA)XKEHUS, MpaBHIIa
peoOpa3oBaHUs CyMM M IPOU3BEJCHUHN, NpaBHJIa PACKPHITHS CKOOOK M TNPUBEAEHUS NOJO0OHBIX
CJIaracMbIX.

CBOliCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpHowieHsl U MHoOrouiaeHsl. CreneHb MHorowieHa. Cllo)KeHWE, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. POpMyJIbl COKPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMBbI U KBaJpar pasHocTH. Dopmyiia
pa3HOCTH KBaApaToB. Pa3jioskeHre MHOTO4JIEHOB HA MHOKUTEIIN.

YpaBHeHNs 1 HEPAaBEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, IpaBWiIa NpeoOpa3oBaHMs YpPaBHEHUS, PaBHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOIO YPaBHEHUs, pELICHUE
JUHENHBIX ypaBHeHMH. COCTaBJI€HHE ypaBHEHHMI MO YCJIOBHIO 3ajadd. PerieHne TEKCTOBBIX 3a4ay C
IIOMOILIBIO YPABHEHUIA.

JIuHeliHOe ypaBHEHHME C [JByMs NepeMEeHHbIMM U ero rpaduk. Cucrema JBYX JHUHEHHBIX
ypaBHEHUH ¢ JByMs NepeMEHHBbIMU. PeleHne cucreM ypaBHEHMH crioco60M MOJCTaHOBKH. [Ipumepsl
peLIeHus TEKCTOBBIX 3aa4 € IOMOIIBI CUCTEM YPAaBHEHUM.

DyHKUUH

Koopaunarta Touku Ha mpsmoi. UucinoBble NMPOMEXKYTKH. PaccrosHue Mexay AByMsl TOUKaMU
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronpHast cuctema koopauHaT, ocu Ox u (Oy. AlGcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM miiockocTu. [lpumeps! rpadukos, 3agaHHbIX GopmynaMu. UteHue rpadukoB peasbHbBIX
3apucumocteil. [lonarue ¢ynkmun. ['paduk ¢pynkuuu. CpoiictBa ¢ynkuunit. Jluneiinas ¢ynkuus, eé



rpaduk. I'paduk ¢pyakmum y = |x|. ['paduyeckoe pemrenne TMHEHHBIX YPAaBHEHUN W CUCTEM JTUHEHHBIX
YPaBHEHUH.

8 KVIACC

Yuciia 1 BBIYUCICHHUSA

KBanparsslit kopenb u3 yncia. [lonstue o0 uppanyoHanbHOM yKciie. JlecaTuaHble TpruOInKeHUs
uppauuoHanbHbIX 4yucen. CBoilcTBa apu(METHYECKUX KBAJIPATHBIX KOPHEH W HX NPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSM. J[efiCTBUTENbHBIC YHCIIA.

Crenens c 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBagpatHblil TpEXWIEH, pa3sIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO airedpanudeckoit napoou. CrioxeHue, BHIUUTAHUE,
YMHOJKEHUE, JIeJIeHne alredpandeckux Apoodei. ParmonanbHble BbIpaKeHUS U UX peoOpa3oBaHUeE.

YpaBHeHUsI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyna KOpHEH KBagpaTHOTro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocreiimme npoOHO-palMoOHAIbHBIE
YPaBHEHUS.

I'padmyeckas uHTeprperanus YpaBHEHHH C JBYMsI TEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPAaBHEHUN C JABYMs NEpeMEeHHbIMU. [IpuMephl pemeHus CUCTEM HEIMHEHWHBIX YPaBHEHHMM C JIBYMs
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HepaBEeHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ OJHONM mepemMeHHOW. PaBHOCHIIBHOCTH
HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJTHOM MepeMeHHOM. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

L0 IN10700

[Honsitre pynkuuu. OOGnacTh ONpeneIeHus U MHOXKECTBO 3HaueHu QpyHKunu. CriocoObl 3ajaHus
GyHKIHH.

I'padux dynkmuu. Urenue cBoiictB GpyHkmuu mo e€ rpaduxy. IIpumepsr rpadukoB GyHKIUH,
OTPAXKAIOIIUX PEATIbHBIE TPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPAMYIO U 00paTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX IPaQUKH.
OyHKIMH y = X, y =X, y = VX, y=|x|. I'paduueckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHUI.

9 KJIACC

Yucsia ¥ BBIYUCTICHUSA

PanmonanpHble yncia, UPpalMOHANILHBIE YUCIIA, KOHEYHbIE B OECKOHEYHBIEC NECATHUHBIE TPOOH.
MHOK€eCcTBO NEHCTBUTENBHBIX YHCEN, NEHCTBUTENbHbIE YUCIIAa KaK OCCKOHEUHBbIE NECSATHYHBIE TPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JACUCTBUTENBHBIX YUCET U KOOPAMHATHOU
MIPSAMOM.

CpaBHeHUE IeHCTBUTENBHBIX YUCell, apupMeTHYeCKHe AeHCTBUS C ICHCTBUTEILHBIMU YHCITIaAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPa, JITUTEIBHOCTh MPOLIECCOB B OKPYXKAIOLIEM MHPE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh Npuommxenus. Okpyriaenue uucen. [lpukuaka u
OILICHKA PEe3yJIbTaTOB BBIUMCIICHU.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOJIIMXCS K KBaJpaTHBIM. bukBanpatHoe
ypaBHeHue. IIpuMepnl pelleHHs ypaBHEHMM TPETbE M 4YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOKHUTEJH.



Pemenune npoOHO-pallMOHANBHBIX ypaBHEHWH. PemieHne TEKCTOBBIX 3aja4 anreOpandecKum
METOJIOM.

VYpaBHeHHE C IBYMs IEPEMEHHBIMH U ero rpaduk. Pemenue cucreM OByX JIMHEHHBIX YpaBHEHUI
C AByMs IlepeMeHHbIMU. PelleHne cucreM JIByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHWHOE, a APYroe —
BTOpPOH cTeneHu. ['papuueckas UHTEpOpeTaus CUCTEMbI YPaBHEHUH € IByMs [IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CII0COOOM.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB € OJJHOM IepeMeHHOM. Pelenne cucTem JIMHENHbBIX HEPABEHCTB
¢ oxHO# mepemeHHoi. KBanpaTHsie HepaBeHCcTBa. [ padmdeckas MHTEpIpeTanns HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

D yHKUUHA

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosa, KOOpAMHATHI BEPIIUHBI M1apaOOJIBI,
0Cbh CHMMETpPHH 1apaloJIbl.

Ipaduxn dysximit: y =kx, y=kx + b, y=k/x, y=x> y=x, y = |x| u ux cBoiictsa.

Yucii0Bble N0OCJAEA0BATEIBHOCTH H NPOIPECCHH

[loHATHE 4YHCIOBOM MOCIIEIOBATEIBHOCTH. 3aJaHUE IOCIEAO0BATEIIBHOCTH PEKYPPEHTHOM
hopmyroit 1 GopMyIIoi 1-TO YiIeHa.

Apudmernueckas U reomerpuueckas nporpeccur. dopMmynbel #-ro ujieHa apupMETHUYECKOH U
F€OMETPHUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX 71 YWICHOB.

N300paxkenne uwieHOB apudMeTHyecKo M TeOMETPHUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLEHTHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl  yueOHOro  kypca  «AnreOpa»
XapaKTepU3YIOTCS:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIIGHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUUCKON MaTeMaTHKH, [EHHOCTHBIM
OTHOIIEHHEM K JIOCTHXKEHHUSIM POCCHUICKUX MaTeMaTHKOB U POCCHICKOW MaTeMaTH4eCKOW IIKOJIBI, K
HCII0JIb30BAHUIO STUX JOCTHUKEHHUM B IPYTUX HAYKaX U MPUKIAJHBIX chepax;

2) rpaIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIONHEHHIO OOS3aHHOCTEH TpakJaHWHA U peanu3alid ero Tpas.,
MPEJICTABJICHHEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHIA,
MpoLEeayp TpaxAaHCKoro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO
ATHYECKUX TMPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHHH HayKH, OCO3HAHUEM
BAXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTAHOBKOW Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaMpPaBJIEHHOCTH, OCO3HAHNUEM BaXHOCTH MAaTEMaTHYECKOTro 0Opa3oBaHUs Ha MPOTSHKEHUH BCEH KU3HU
JUI YCIENTHOW MpodecCHOHANbHON ASITeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHHUEM MHIUBUIYATHHONW TPAEKTOPUU O00pa30BaHUS M KU3HEHHBIX TUIAHOB C YIETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOe BOCIIUTAHME:



CIOCOOHOCTBIO K SMOIMOHATILHOMY U 3CTETUYECKOMY BOCHPUATHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a]1a4, pEeIIEHUH, pacCyXACHUM, YMEHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpHEHTALMEN B IE€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayUHBIX IIPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUS YEIOBEKa, MPUPOJIBI U OOIIECTBA, MTOHUMAaHHEM MaTEMaTHYECKOW HayKd
Kak c¢epbl 4YeJIOBEYECKOW JEATENIbHOCTH, JTAaloB €€ pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUSA
LUMBUIN3ALMY, OBJIAJICHUEM SI3bIKOM MaTE€MaTHKd M MaTeMaTHMYeCKON KyJIbTypoll KakK CpelICTBOM
[IO3HAHUS MUPA, OBJIAJICHUEM ITPOCTEHIINMH HAaBbIKAMU HCCIIE0BATEILCKON NESATENbHOCTH;

6) ¢usuyeckoe BocnuTaHWe, (POPMUPOBAHUE KYJBTYPbI 3A0POBbS M JIMOLHMOHAJILHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHUYECKUE 3HaHUS B MHTEpecax CBOEro 3/0POBbs, BEACHHUS
310pOBOr0 00pa3a »KW3HU (340pOBO€ NHTaHHE, COANTAHCHPOBAHHBIM pPEXUM 3aHATHUI U OTIbIXa,
perynspHas ¢pu3znyecKas akTUBHOCTH), ¢(hOPMHPOBAHHOCTHIO HaBbIKa pedieKkcuu, NpU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOro e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0THYecK0e BOCIIMTAHME:

OpUEHTallel Ha NpUMEHEHHWE MaTeMaTHYeCKUX 3HAaHUM JUId pelleHus 3agad B o00JjacTu
COXPAaHHOCTH OKpY)Karolllel Cpe/bl, TUIAaHWPOBAHUS MOCTYIKOB U OLICHKH UX BO3MOYKHBIX MOCIEACTBUMA
JUIS OKpY’Karolleil cpepl, 0CO3HAHUEM TJ100alIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOiieM U MmyTed ux
pelIeHNuS;

8) ajanTanms K M3MEHAIOIUMCS YCI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSX HEONPEIENEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPAaKTUYECKYIO NEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCA y APYIUX JIIOJEH,
IpUOOpETaTh B COBMECTHOM JESTEIBHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HEOOXOAUMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HaHWI, B TOM uucie (GOPMYIUPOBaTH HUJIEH,
MOHATUS, THUIIOTE3bI 00 0OBEKTaxX U ABJICHUAX, B TOM YHCIIE paHEEe HEM3BECTHBIX, OCO3HABATh A€(DUIIMTHI
COOCTBEHHBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIPMHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOLUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUs U IeicTBUA, (HOPMYIHPOBATh
U OLIEHUBATh PUCKHU U MOCIEACTBUSA, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/1bHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBHSA

Ba3oBble 1ornyeckue geicTBus:
® BBIABJIATH U XapaKTEpPU30BaTh CYLIECTBEHHBIE NMPHU3HAKK MaTeMaTHUYeCKHX OOBEKTOB, NOHATHH,
OTHOLIEHUH MEXIy HOHATUAMH, (OPMYIUpPOBATh OIpENesIeHUs] MOHITUN, YCTaHABIUBATbH
CYIIECTBEHHBIN MpPU3HAK KIaCCU(PHUKAIMK, OCHOBaHMS s 0OOOIIEHHS U CpaBHEHHUS, KPUTEPHH
IIPOBOJAMMOI0 AHAJIN3A;
® BOCHPUHUMATH, (OPMYIUPOBAaTH U MNpPeoOpa3oBbIBaTh CYXKJICHHs: YTBEpAMUTENbHbIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIHe, YCIOBHEIE,
® BBISBJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTHUBOpEUus B (hakTax, JaHHBIX,
HAOJMIONEHUSAX W YTBEPXKICHUAX, Ipe/ularaTb KPUTEPUU JJs BBISBICHHS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUNI;
e JelaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIJIIOUEHHUM, YMO3aKJIFOUEHHUH 110 aHAJTIOTUU;



e pa3duparh J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (IpsiMble M OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECIOXKHBIE JI0KA3aTeIbCTBA MaTEMaTHYECKHX (DaKTOB, BHICTPAUBATH
apryMEHTaluIO, TPUBOJUTH MPHUMEPHl M  KOHTPHIPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

e BBIOMpaTh cnoco0 pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHUS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibckue 1eiCTBUA:

® WCIOJIb30BaTh BOMPOCH KAaK HCCIEIOBATEIbCKHNA HWHCTPYMEHT MO3HAHHS, (OPMYINPOBATH
BOTIPOCHI, (PUKCHPYIOUINE MPOTUBOPEUHE, MPOOIEMy, CaMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
JTaHHOE, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

® [IPOBOJUTH [0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYecKOro oO0bEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEX]Ty COOO0M;

® CaMOCTOSITENbHO (POpPMYNIHpPOBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yJlbTaTaM IPOBEIEHHOIO
HaOJI0/IEHUs, UCCIIEIOBAaHUS, OIIEHHBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylIbTaTOB, BBIBOJOB U
00001IEeHHI];

® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE IpPOLECCa, a TaKXKe BBIJBUTATH MPEAINOJIOKEHHUS] O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmanmeii:

® BBISBJISTh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMalMM, TaHHBIX, HEOOXOIUMBIX s
pelIeHus 3a/1a4H;

e BBIOMpPAThH, AaHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHGOPMAIUIO PA3TMUHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

e BpIOMpaTh (QopMy IMpeacTaBieHUus HHGOPMAMM W WJUIIOCTPUPOBATH pEIIaeMble 3agauu
cXeMaMu, AuarpaMMaMH, HHOM rpaduKoil 1 uX KOMOMHALIUAMY;

® OILIGHUMBAaTh HAAEKHOCTH HMHPOPMAIMM 1O KPUTEPUSM, TMPEAJIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

e BOCIPUHUMATH U GOPMYIUPOBATH CY)KJICHUSI B COOTBETCTBUU C YCIOBUSIMH U LEJISIMU OOILIECHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHHUSI 110 X0y PelIeHHs 331a4i, KOMMEHTHPOBAThH MOJyYCHHBIN PE3yibTarT;

e B XoJe OOCYXJEHHUs 3a/aBaTh BOIIPOCHI IO CYHIECTBY O0OCYXJaeMON TeMbl, MpPOOJIEMBI,
pemiaeMoi 3aauM, BBICKA3bIBaTh HJEH, HAIEJEHHbIE HA TOMCK pELIEHHUS, COMOCTABJIATH CBOU
CYXKJCHUSA C CYXICHHUSIMH JPYIMX y4YaCTHUKOB JAuajiora, oOHapy>KMBaTh Pa3IUYUEe U CXOJCTBO
MO3UIMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

® MpEACTaBIIATH pPE3YJAbTaThl pEIICHUS 3aJadd, OKCIEPUMEHTAa, HCCIECNOBaHMUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMPaTh (hopMaT BBICTYIUICHHS C YU4ETOM 3a/iad MPE3eHTAlM U 0COOEHHOCTEH
ayJUTOPUU;

® IOHMMAaTh M UCHOJb30BaTh MNPEHMYLIECTBA KOMAaHIHOW M WHAMBHUIYaJIbHOM palboThl MpH
peleHnH yueOHbIX MaTeMaTHYECKHX 3a/1a4;

® [IPUHHUMATh LIE€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM pabOTHI,
pacrpenesiaTh BUIBI paboT, JOTOBAPUBATHCS, 00CYkKIaTh MPOLECC U pe3ynbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

® yyacTBOBaTh B TIpPYNIOBBIX (opmax paboTel (0OCyxIeHHS, OOMEH MHEHUSIMH, MO3TOBbIE
IITYPMBI U JPYTHUE), BHIMOJHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JCHCTBHS C IPYTUMHU
YJieHAaMM KOMAaHJbl, OLIEHUBATh KayeCTBO CBOET0 BKJIaga B OOUIMIA MPOAYKT IO KPUTEPHUSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.



PeryasitTuBHble yHMBepcaJbHbIe YueOHbIe 1eliCTBUS

Camoopranmsanms:

® CaMOCTOSITEJIbHO COCTaBIIATH IUJIaH, AJTOPUTM pEIIeHUs 3a7auyd (WM ero 4acTh), BHIOMpATh
cnoco0 pemieHus ¢ Y4ETOM HUMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMAaIIH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

e BIAJETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylbTara pelleHus
MaTeMaTUIECKOM 3a1a9H;

® MpeABUAETh TPYAHOCTH, KOTOpbIE MOI'YT BO3HMKHYTH IpHU PpELIEHUM 3aJlaud, BHOCUTH
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX 00CTOSTENHCTB, HAWEHHBIX OLINOOK, BBISIBICHHBIX
TPYIHOCTEN;

® OILIEHUMBAaTh COOTBETCTBHE pe3yjibTaTa JESITEIbHOCTH IIOCTaBIEHHOM LEIM U  YCIOBHSIM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WIM HEJAOCTIKEHUS LeJIM, HAXOAUTh OLIMOKY, /JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

IHNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydyeHuss B 7 KJjacce OOydalOMMICS TOMYyYUT CIEAYIONIHME TPEIMETHBIC
pe3yIbTaThl:

Yucia v BBIYUCTIEHUS

BoimonHsATe, coueTas yYCTHbIE W MUChbMEHHbIE NPHUEMBI, apudMeThyeckue AeHUCTBUA C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHUs YUCIOBBIX BHIPAKEHUHN, TPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI 1 MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, ColepKaluX OObIKHOBEHHBIE U IECATUYHBIE IPOOU.

[TepexoauTs OT OmHO¥M (OPMBI 3aMKMCH YuCed K Apyrou (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTHM B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAIOUMBATH PALIMOHAIIbHBIC YUCIA.

OKpyrisTh 4yncia.

BbInoNHATE TPUKUAKY M OLIGHKY pe3yJbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHHM YHCIIOBBIX
BbIpa)KEHUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, Pa3jokKeHNe HA MHOKUTEIH HATypallbHbBIX YHCET.

PemaTth mNpakTUKO-OPHEHTUPOBAHHBIEC 3a/layM, CBS3aHHBIE C OTHOIIEGHHWEM BEIUYHH,
MIPOMOPIIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 33134 C
y4€TOM OTpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHH

Hcnonb3oBarh anredpandeckyro TEPMHUHOJOTHIO U CHMBOJIUMKY, MPUMEHATH €€ B IMpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrimonHATe TipeoOpazoBaHusl IEIOTO BBIPAKEHUS B MHOTOYJICH MPHUBEACHHEM TMOJI0OHBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.

BeImoNHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWIeHa Ha MHOTOYJICH,
MPUMEHSTH POPMYIIBI KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3ioKeHUE MHOTOWICHOB HA MHOXKUTENH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKHU
00II1ero MHOXKHUTEIIS, TPYIITUPOBKH CllaraéMbIX, TPUMEHEHHUs (POPMYIT COKPAIEHHOTO YMHOKEHUSI.

[TpumeHsaTh TPeoOpa3oBaHUs MHOTOWICHOB TSI PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMAaTUKH,
CMEXXHBIX MPEIMETOB, U3 peaTbHOU MPAKTHKHU.



Hcnonp3oBaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IOKA3aTeNsIMU JUId TpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBHiIa Iepexoda OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIBLHOMY eMy. [IpoBepsITh, ABISAETCS I YUCIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOGupaths mpuUMepsI Map YKCelN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C JBYMS
IIEPEMEHHBIMU.

CtpouTh B KOODAMHAaTHOH IUIOCKOCTH TpadWK JHUHEWHOTO YpPaBHEHUS C JBYMs
[IEPEMEHHBIMH, N0JIb3YACh IPA(PUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPAaBHEHUS.

Pemrate cucteMpl JByX JIMHEWHBIX YPABHEHUW C JBYMS NEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecku.

CocTaBiiaTh W pemiarh JHWHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEMHBIX ypaBHEHUH I10
YCIOBUIO 33Ja4¥, WHTEpPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 33Ja4M I1OJTY4YECHHBIN
pe3ynbTar.

D yHKUUHA

N3obpaxaTs Ha KOOPAUHATHON MPSAMOU TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YMCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKe.

Otmeudath B KOOPJAMHATHON MJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpJMHATaM, CTPOUTh TpaduKku
nuHEeHbIX QyHKUuNd. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUH MU3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMH: CKOPOCTH,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJMYECTBO, CTOMMOCTh, POU3BOAUTEIBHOCTE, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate Tpaduyueckuii crocod TpeacTaBlIeHUs W aHalW3a WH(pOpManuu, M3BIEKATh W
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOyuenus B 8 kilacce 0OydarOmUNCS MOMYYUT CJEAYIOIIME IpPEIMETHBIC
pe3ynbTaThl:

Yucsa 1 BBIYUCICHHUSA

Hcnonp3oBarh HavallbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN JUIS
CpPaBHEHHMS, OKpYIJICHHS M BBIYHUCICHHM, H300pa)kaTh [CHCTBUTENbHBIE 4YMCIAa TOYKAMHM Ha
KOOPAWUHATHOM MPAMOHA.

[IpumeHsaTh MOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJApaTHbIE KOPHH,
UCIOJIb3YSl TMPU HEOOXOAMMOCTH KAJIbKYJISATOp, BBINOJHATE MpeoOpa3oBaHUsl BBIPAKECHUH,
COJIepXkKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarthk 3amuicu OONBIIMX U MalbIX YHCENl C TMOMOUIBIO JECATUYHBIX ApoOed u
crenener uucia 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TOHATHE CTENEHU C LEeNbIM IoKa3aTelaeM, BBINOJHATh MpeoOpa3oBaHUs
BBIPAXKEHUH, COJEPIKALLUX CTEIICHH C LIEJIBIM IIOKA3aTEeIIEM.

BBINONHATE TOXKJIECTBEHHBIE NPEOOpa3oBaHMs pPALMOHANIBHBIX BBIPDAKEHUH Ha OCHOBE
MIPaBUJI ICHCTBUI Ha/l MHOTOWIEHAMHU U alTreOpandyecKuMH JIpOOsIMH.

PacknaapiBaTh KBaipaTHbBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa30BaHUs BBIPAKEHUI JJIS PELIeHUs pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YpAaBHEHUS M PallMOHAIbHBIE YPAaBHEHUS, CBOJALIMECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.



[IpoBoauTs mpoCTEHIINE UCCIENOBAHKS YPAaBHEHHMM M CUCTEM ypPaBHEHHMM, B TOM 4YHCIIE C
pUMEHEHHEM I'pauuecKuX MpeICTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE MM CHUCTEMa
YPaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauts OT ciOBeCHOH (OPMYIMPOBKH 3amaud K € anreOpandeckoil MOoJenu C
IIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YPaBHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4yl IIOJIy4€HHBIN PE3yJIbTar.

[IpuMeHsTh CBOMCTBA UMCIIOBBIX HEPABEHCTB Ui CPaBHEHUS, OLIEHKH, pelIaTh JIMHEHHbIE
HEpaBEHCTBAa C OJIHOM MEepeMEHHOW U MX CHCTEMbI, JaBaTh TIpaUUECKyl HILIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[loHumath ¥ UCHOIB30BaTh (DYHKIMOHAJIBHBIE MOHATUSA U S3bIK (TEPMMHBI, CUMBOJHUYECKHE
0003Ha4YeHUsI), ONpEAEATh 3HaUeHHE (PYHKIUMU MO 3HAUEHHUIO apryMEHTa, ONPEIeNsATh CBOICTBa
dbyakMK 10 €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix,y=xLy=x,y=1x,y= \/2, OTIMCHIBAaTh CBOMCTBA YMCIIOBOW (DYHKIHMH MO €€
rpaduky.

K xonmy oOydyeHuss B 9 kJjacce OOydalOmMICS TOMYyYUT CIEAYIONIME TPEIMETHBIC
pe3ynbTaThl:

Yucia u BBIYUCTICHUS

CpaBHMBATh U yIOPAAOYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

BoimonusaTe apudmeTnueckue NEHCTBUS C pallMOHaJIbHBIMU YHUCJIAMH, COYeTass YCTHBIE U
MACbMEHHBIE NPUEMBI, BBITIOJIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMUA YUCIIAMM.

HaxonnuTe 3HaYeHHsI cCTENEHEW C LEIbIMU II0KA3aTesIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrisiTh NEUCTBUTENIbHBIE YHWCIA, BBINOJHATH NMPUKUAKY pE3yJabTaTa BBIYUCICHUH, OLICHKY
YUCJIOBBIX BBIPAKECHUU.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHelHbIE M KBaJpaTHbIE YpaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K HUM, IpOCTEWIIne
IpOOHO-pallMOHABHBIE YPaBHEHHUS.

Pemate cucrembl ABYyX JHMHEHHBIX YpAaBHEHUH C JBYMs II€PEMEHHBIMHM M CHUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemath TekcTOBBIE 331aUn aNreOpanyecKuM COCOOOM C MOMOIIBIO COCTABIICHUS YPABHEHUS UITU
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh MHpOCTEHIINE HUCCIEIOBAHUS YPAaBHEHHM M CHUCTEM YpPaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TpaduyecKuX NpeACTaBieHUN (ycTaHaBIMBaTh, MUMEET JIM YpPaBHEHHME WM CHUCTeMa
yYpaBHEHUH pELIeHHUs, €CII UMEET, TO CKOJIBKO, U IpoyYee).

Pemats nuHeliHbIe HEpaBEeHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pellleHrne HEPaBeHCTB Ha
YUCJIOBOW MPSAMOM, 3alMChIBATh PEIIEHUE C IOMOILIbIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIONIME KBAJpPaTHOE
HEPaBEHCTBO, U300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alUCHIBATh PELICHHE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUU PA3TMYHBIX 3a4a4.

DyHKUUH

PacrioznaBate (yHKIMM H3Yy4eHHBIX BHAOB. [lOKa3bpiBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha
KOOPJIUHATHOM TUIOCKOCTH T'padukoB QyHKIUI BUAA:



y=kx,y=kx+b,y=Kk/x,y =ax’ + bx + ¢, y = X, y = Vmathbfx,, y = |x|, B 3aBucumoctu ot
3Ha4eHUH K03(h(HUIIMEHTOB, OTIMCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth 1 M300paxarb CXxeMaTUYeCKH I'pauKy KBAJIPAaTHUHBIX (DYHKIIMIA, OMIMCHIBATH CBOWCTBA
KBaJ[PaTUYHBIX QYHKIUH 1O UX rpadukam.

Pacnio3naBare kBazpaTuuHyro (GYHKIWIO 1O (opmyse, MPUBOAWTH HPUMEPHI KBaIPATUYHBIX
GyHKIMI U3 pealbHOM KU3HH, (U3UKH, TEOMETPHH.

YucioBbIe MOCIE10BATE]IbHOCTH U IPOrPECCHH

PacniozHaBath apu@meTHyecKyr0 M TE€OMETPUYECKYI0 IPOrpecCMd MpU pasHbIX crocobax
3aJJaHHUs.

BbINONHATE  BBIYMCICHHUS C MCIOJIb30BaHMEM (OpPMYNI nN-To wieHa apudmernyeckol u
F€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YMCIOBBIMU IOCIEIOBATEIbHOCTSAMHU, B TOM YHUCIE 3a/Jadd W3
peasibHOM JKHU3HHM (C UCTIOIb30BAaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).



7 knacc TEMATHYECKOE IINTAHUPOBAHHUE
KJIACC

KoaundecTBO 9acoB

HaumenoBanue pa3aejioB U TEM IIPpOrpaMmMmabl

DJIeKTpOHHbIe (L (POBbHIE)

Ne Bcero | Konrtpoabnsie | IIpakrnueck 06PA30BATEBHBIE PECYPChI
padoThI He padoThbl
1 Yucna 1 BerunciieHus. ParnosansHbIe Yuciia. 23 1 bu6nunoreka LIOK https://m.edsoo.ru/7f415b90
2 | Anrebpanyeckue BBIPAKEHUS. 36 1 bu6nuoreka LIOK https://m.edsoo.ru/7f415b90
3 | YpaBHEHUs U HEpABEHCTRBA. 24 1 bubnuoreka LIOK https://m.edsoo.ru/7f415b90
4 | Koopaunate! u rpaduku. OyHKIUN. 12 1 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
5 | IloBTOopenue u 00o0IIEHHE. 7 1 bubnmoreka LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 kimacc TEMATHUYECKOE IINTAHUPOBAHUE 8
KJIACC
KosanuyecTBo 4yacos
Ne HaumeHoBaHue pa31ejioB U TeM NPOrPaMMBbI Konrpoabn | Ilpakrnueck JaexTponHbie (1HPpPOBLIE)
Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThbI ue padboThbl

1 | Yucna u Berunciienus. KBagpaTHbie KOpHU. 15 bubnuoteka 1TOK https://m.edsoo.ru/7f417af8
2 ‘ucya u BerauCieHmL. CTCNICHD C ICTBIM 7 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8

II0Ka3aTEeJIEM.
3 An..re6pquGCKHe BoipakeHns. Ksanpatublii 5 1 Bubmmoreka IIOK https://m.edsoo.ru/7f417af8

TPEXUIIEH.
4 Anrebpayrieckue BEIPANCHAA. ANreOpandecKas 15 1 bubmmoreka ITOK https://m.edsoo.ru/7f417af8

pOOb.
5 YpaBHEHUS U HEPABECHCTBA. KBaI[paTHBIe YPaBHCHUSL. 15 1 bubmmoreka L{OK https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHCTBA. CHUCTEMBI ypaBHEHUM. 13 Bu6nuoreka [{OK https://m.edsoo.ru/7f417af8
7 | YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa. 12 1 Bu6mnorexa I[{OK https://m.edsoo.ru/7f417af8
8 | ®yHkuuu. OCHOBHbBIE IOHATHUS 5 Bubsimnoreka L{OK https://m.edsoo.ru/7f417af8
9 | ®ynkuuu. Yucnosble pyHKIUU 9 Bu6mnorexa L{OK https://m.edsoo.ru/7f417af8
10 | TloBTopenue u 060061IEHNE 6 1 Bu6nmuoreka [{OK https:/m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 k1acc TEMATHYECKOE IINTAHUPOBAHHUE
KJIACC

Koan4yecTBO 4acoB 35 ( )
JIEKTpOHHBIE (¢ poBbIE
Ne HaumeHnoBaHnue pa3aejioB U TEM IIPpOrpaMmMmabl KOHTpOJIbH HpaKanecK p 1 q)p
Bcero bie PaGOTHI He paBoTh! o0pa3oBaTe/ibHbIE PECYPChI
1 Yucna u BeiuucieHus. JlelicTBUTEILHBIC YHCIIA. 9 Karasior (myschool.edu.ru)
) YpaBHEHMs U HEPABEHCTBA. Y PABHEHMS C OTHOU 14 1 Katanor (myschool.edu.ru)
IIEPEMEHHOM.
3 | VYpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHUH. 14 1 Kararor (myschool.edu.ru)
4 | VYpaBHenus u HepaBeHCTBa. HepaBeHcTBa. 16 1 Karanor (myschool.edu.ru)
5 OyHKIHH 16 1 Kartasor (myschool.edu.ru)
6 | YwucmoBble MOCIEIOBATENLHOCTH. 15 1 Karasor (myschool.edu.ru)
7 | TloBropenue, 0000LIEHNE, CHCTEMATH3AMNS 3HAHMIA 18 1 Karanor (myschool.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

MaremaTnka. Anrebpa: 7-i1 kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kinacc/ MaxapbiueB
IO.H.,, Munmox H.I'., HemxoB K.W. u npyrue; noa pen. Temsxosckoro C.A.,
AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»

MaremaTnka. Anrebpa: 8-l kiacc: 0a30BbId ypOBEHb: yueOHUK, 8 kiacc/ MaxkapbrueB
I0O.H., Munmox H.I'., HemxoB K.W. u npyrue; mom pen. Temsxosckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsenienne»

Marematnka. Anrebpa: 9-if kimacc: 0a30BBIH ypoBeHb: y4eOHHK, 9 kiacc/ MakapbrueB
I0O.H.,, Munmox H.I'., HemxoB K.WU. u npyrue; mom pen. Temsxosckoro C.A.,
AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemienue

Maremaruka. BeposTHOCTh U cTaTuCTHKA: 7-9-€ Kiacchl: 0a30BbI YPOBEHb: YUEOHHK: B
2 yactax, 7-9 xnaccel/ Beiconkmit U.P., fAmenko W.B.; mox pen. SAmenxo W.B.,
AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemienue

Maremartuka. ['eomerpusi: 7-9-e kmacchl: 0a30BbI ypoBeHb: ydeOHUK, 7-9 Kiacchl/
Atanacsu JI.C., byry3o B.®., Kagomner C.b. u apyrue, AkiuoHepHOE OOIIECTBO
«M3narenbctBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Maremaruka. AnreOpa: 7-i1 kiacc: 06a30BbIM ypoOBEeHb: Y4eOHHK, 7 Kiacc/ MakapblueB
IO.H., Munmox H.I'., HemkoB K.M. u npyrume; moxm pen. TenskoBckoro C.A.,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemienne

Maremaruka. AnreOpa: 8-i kimacc: 0a30BbI ypoBeHb: y4eOHHK, 8 kimacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.M. u npyrume; moxm pen. TenskoBckoro C.A.,
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBemienne

Maremaruka. AnreOpa: 9-i kimacc: 06a30BbI ypoBeHb: y4eOHHK, 9 kiacc/ MakapbiueB
I0O.H., Munmox H.I'., HemkoB K.M. u npyrue; mox pen. TenskoBckoro C.A.,
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocsenienue

Maremartuka. BeposTHOCTh U craTucTuka: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHB: yUEOHUK: B
2 yactax, 7-9 xmaccel/ Beiconkmit U.P., fAmenxko W.B.; mox pen. Smenko W.B.,
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocsenienue

Martemaruka. ['eomerpusi: 7-9-e knaccwl: 0a30BbI ypoBeHb: y4eOHUK, 7-9 kiaccel/
Aranacsa JI.C., byry3os B.®., Kagomuer C.b. u apyrue, AkuuoHepHOe O0OIIECTBO
«U3narensctBo «lIpocBerienne»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.  Bubmmoreka ITOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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https://uchitelya.com/matematika/
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