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HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma pa3paGoTaHa B COOTBETCTBHH €O  CJEAYIOIIUMH
HOPMATHBHBIMHM PABOBHIMH AKTAMM:

~  ®enepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
deneparun» (pen. ot 16.04.2022r.);

~ TlopsiaxoM oOpraHu3al U OCYIIECTBICHUS OOpa30BaTENbHON AEATEILHOCTU IO
OCHOBHBIM 00II1€00pa30BaTEIBbHBIM MPOTPAMMaM — OOpa30BaTEIBHBIM MPOTPaAMMaM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOINETO0 M CpemHero oOmero oOpa3oBaHUs,
YTBEPKIACHHBIM ITpruKkazoM Munnpocsemenus ot 22.03.2021 Ne 115;

- @®I'OC  ocHOBHOro  ob6miero  oOpa3oBaHUs,  YTBEPKICHHBIM  IPUKA30M
Munnpocgemienus ot 31.05.2021 Ne 287 (manee — ®I'OC O00);

~ IIpuka3 MunucrepctBa obpazoBanus u Hayku P® ot 17 mas 2012 r. N 413 "O6
YTBEPXKJCHUU (eaepalibHOrO0 TOCYAapCTBEHHOrO0 00pa3oBaTesibHOIO CTaHAapTa
cpenHero o6iiero obpasoBaHus" (C M3MEHEHMSIMU M JOMOJHEHUsIMU) Pepakuus c
u3meHeHussmu N 732 ot 12.08.2022

— Tlonoxennem o0 ¢opMax, TMEPUOJAUYHOCTH, TMOPSIAKE TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTectanuu odydaromuxcs B MBOY «COILL Ne19»

- ¥YcraBom MBOY «COIII Ne 19»

- IIporpammoii BocnuTaHus

AnreOpa SIBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEr0 00pa3oBaHUsA:
OHa oOecrieunBacT M3y4YeHHE APYTHX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
T'YMaHHTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO TSI TIPOIOJDKCHHST 00pa30BaHUs U B
MOBCEHEBHON Ku3HMU. PaszButne y oOydarommxcss HAy4YHBIX MPEICTaBICHUN O
MPOUCXOXKJICHUH U CYIIHOCTU anreOpandeckux abcTpakimii, crnocode OTpakeHUs
MaTeMaTHYECKOM HAyKOW SIBJICHUHW UM TPOILECCOB B MPUPOAC M OOIIECTBE, POJHU
MaTeMaTHYeCKOTO0 MOJCIMPOBAHUS B HAYyYHOM ITO3HAHWHM W B TPAKTHUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHSI M KadeCTB MBIIUICHHS, HEOOXOIUMBIX IS
ajanTalyy B COBpeMEHHOM ImdpoBoM obmecTBe. M3yuenue anreOpbl obOecriedynBaeT
pa3BUTHE yMEHUS HaOJI0JaTh, CpPaBHUBATh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIJICHUS, CIIOCOOHOCTH apTryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOH
NEUCTBUS W BBIBOMBI, (OPMYIUPOBAaTh YTBEepXKAeHUsA. (OCBOCHHE Kypca alreOpsl
oOecrieunBaeT pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYaIOUUXCS: OHU HCIIOIB3YIOT
JEAYKTUBHBIE W WHIYKTUBHBIC pPACCYXXJEHUs, OOOOIIeHHEe ¢ KOHKPETH3AIIUIO,
abctparupoBanue u ananoruro. OOydeHue anreOpe npeamnoaraeT 3HauuTEeIbHBIN 00bEM
CaMOCTOSTEIILHON JIeATeTLHOCTH O0YYaroNuuXcs, MO3TOMY CaMOCTOSITEIbHOE DPEIICHUE
3a/1a4 SABJISCTCS peann3alueii AesITeIbHOCTHOTO IPUHITUIA O0yUCHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «AunreOpa» isi OCHOBHOTO OOIIIEro
oOpa3oBaHMs OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUH:
«Hucna u BEIYHCICHUSD, «ANTeOpandecKie BEIPAKCHUS, « YPAaBHEHUS U HEPABCHCTBAY,
«Dynkmuny. Kaxnas U3 3TUX coAepkKaTeIbHO-METOAUYECCKUX JIMHUN pa3BUBAETCSA HA
MPOTSDKCHUH TPEX JIET M3YUYCHUS Kypca, B3aUMOACHCTBYS C APYTMMH €ro JMHUSIMH. B



X0/l M3y4eHUs yuyeOHOTro Kypca OOy4arolUMCsl MPUXOAUTCS JIOTUYECKH PACCYXAATh,
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIA S3bIK. B CBSI3M C 3TUM B mporpammy
yueOHOro Kypca «Airedpa» BKIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, TIPEICTABICHHbIE BO
BCEX OCHOBHBIX pa3lieflax MaTeMaTH4ecKoro oOpa3oBaHUs U  CIOCOOCTBYIOIIKE
OBJIAJICHUIO OOYyYaroUIMMHUCS OCHOB YHUBEpPCAJbHOTO MAaTeMAaTHYECKOTO  S3bIKa.
ConepkaTrenbHOM U CTPYKTYPHON OCOOCHHOCTBIO YY4EOHOTO Kypca «Aredpay» sBIsieTcs
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepxanve MUHUU «YHCIa U BBIYUCICHUS» CIY>KUT OCHOBOM /Ui JalbHEHIIEro
U3YYCHUS MAaTEMAaTUKH, CIOCOOCTBYET pAa3BUTHUIO Yy OOYYaIOMIMXCA JIOTMYECKOIro
MBIIIJICHUSI, (QOPMUPOBAHUIO YMEHHMSI TOJIb30BAaThCA  QITOPUTMaMM, a TaKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX I TOBCEAHEBHOW >KHU3HH.
Pa3BuTrHe MOHATHS O 4YHCIE HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHs CBSI3aHO C
paloHaIbHBIMU U HPPAIMOHATBHBIMU YHCIaMH, (POPMHUPOBAHUEM MPEACTABICHUN O
JNEHUCTBUTEILHOM YHUCIIE. 3aBEPIICHNE OCBOCHHUS YUCIIOBOM JIMHUN OTHECEHO K CpEHEMY
o01eMy 00pa30BaHMUIO.

Conepxanue IBYX alreOpandyeckKux JUHUNA — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4YarOIIMUXCS
MaTeMaTU4YeCKOro ammapara, He0OX0AMMOro JJIsi PEIICHUS 3a/1a4 MaTEMaTHUKH, CMEXKHBIX
IpEeIMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOro o0O0ILEro
oOpa3zoBaHMsl Y4eOHBIH Marepuan TPYIIUPYETCs] BOKPYT PAIMOHAIBHBIX BBIPAKECHHM.
AnreOpa JE€MOHCTPUPYET 3HAYE€HWE MATEMATHKUM KakK fA3bIKa JUIsl TOCTPOEHUS
MaTeMaTUYECKUX MOJEJEH, OMUCaHMs MPOLIECCOB U ABJICHUM peaibHOro Mupa. B 3agaun
oOydeHus anredpe BXOJIAT TakKe NalibHEUIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HE0OXOJAMMOTr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca HH(POPMATUKH, U OBJAJCHHE
HaBBIKAMM  JENYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHAIBHO-TpAUUECKON JIMHUM HAIEJICHO Ha TMOJIy4YeHHE
oOyJaromuMucs 3HaHUKH O (DYHKIUAX KaK BaKHEHIIEeH MaTeMaTHYCCKOW MOMICIH IS
OMHCaHUs M HCCIENOBaHUS Pa3HOOOpa3HbIX NPOLECCOB U SBICHUM B NpUpOLE U
oOmecTtBe. M3ydeHne marepualia CHOCOOCTBYET Pa3BUTHIO Yy OOYYalOIIUXCS YMEHHS
MCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpaduyecKkre, BHOCUT BKJIA] B (POPMUPOBAHUE TPENICTABICHUNA O POJIU
MaTEeMaTHUKHU B Pa3BUTUHU ITUBUIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MmiiaHy B 7-9 kjaccax u3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CIEIYIOUME OCHOBHBIE paslenbl coaepxkanus: «Yucna wu
BBIYUCIICHUS», «ANTeOpandeckue BBIPAKEHUS», «YPAaBHEHHUS U  HEPABEHCTBAY,
«DOyHKIUN.

Ha uzyuenue yue6HOrO Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102
yaca (3 Jaca B Heneno), B 8 kitacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 gaca
(3 yaca B HezeIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OJHOM (POPMBI 3aIMCH Ipode K
npyroi. IloHATHE panMOHANBHOIO YHCIA, 3alKMCh, CPABHEHUE, YIIOPSAOYMBAHUE
paloOHaNbHBIX YHCEN. ApHUPMETHUECKHe IEHCTBUS C pPalMOHATBHBIMH YHUCIIAMHU.
Pemuienue 3a1au u3 peaabHON MPAKTUKKA HA YaCTH, HA JIPOOH.

CreneHp C HaTypajJbHBIM IIOKa3aTeJeM: OIpEAeJcHUe, MpeoOdpa3oBaHUE
BBIPQXEHUI Ha OCHOBE OINpEAENICHUs, 3amuch Oonbliux uucen. IIponeHTs!, 3amuck
IOPOLEHTOB B BUJE ApoOM M ApoOM B BUAE MNPOLEHTOB. TpH OCHOBHBIE 33/JaYd Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON ITPAKTHUKH.

[IpruMeHenne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOYKHUTEIHM HATYPAIBHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasl IPONOPLUOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHHsS C IIepeMEHHOU. JlomycTthmeie
3HA4YEHUsI NEpEMEHHBbIX. lIpeacTaBieHrne 3aBUCMMOCTH MEXAY BEIWYMHAMH B BUIE
¢dopmyinbl. Beruncnenuss no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPaKEHUH,
TOKJIECTBEHHO PaBHbIC BBIPAKEHUS, MpaBUiia NMpeoOpa3oBaHUsl CyMM U NPOU3BEICHUM,
IpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIIaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

Opnounensl n MHorowieHsl. CreneHb MHorousneHa. CroKeHHE, BBIYMTAHHE,
YMHOXXE€HHE MHOIOWICHOB. POpMyJIbl COKPAIIEHHOTO YMHOKEHMS: KBAaApaT CyMMBI U
KBazgpaT paszHocTh. Popmysia pasHOCTH KBaApaToB. Pa3jokeHHe MHOTOYICHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHs, TMpaBuja MpeoOpa3oBaHUs  ypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHelHOe ypaBHEHHUE C OJHOM NEPEMEHHOMN, YNCIIO KOPHEN JINHEWHOTO YPABHEHHS,
pelieHne JIMHEVHBIX ypaBHEHUH. (COCTaBleHHME YPABHEHHM IO YCIOBHIO 3aJayH.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C ABYMs IMepeMEeHHbIMH M ero rpadux. Cucrema IBYX
JUHEHHBIX ypaBHEHUN C ABYMs MEepeMEHHbIMH. PelieHne cucteM ypaBHEHUN CITOCOOOM
MOACTAaHOBKU. [ [puMepsI pelieHns TEKCTOBBIX 3a/1a4 C TIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKUNHA

Koopaunara Toukum Ha mnpsmon. YucimoBble NpOMEXYyTKH. PaccrosHne Mexay
JBYMSI TOUYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcimcca U opauHaTa TOYKH
Ha KOOPAMHATHOM IIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHbix (opmyiaamu. Urenue
rpagukoB peaybHbIX 3aBUcuMocTed. llonstue Qynkuuu. I'paduk ¢pynkuuu. CBoiicTBa



¢bynkuuii. Jlunelinas ¢ynkuus, e€ rpaduk. I'padux dyskmmm y = |X|. I'padudeckoe
peLIEeHNE JTMHEVHBIX YPABHEHUM U CUCTEM JIMHEHUHBIX YPABHEHUM.
8 KUIIACC

Yuciia 1 BBIYMCTICHUS

KBagpatHbiii kopeHpb u3 uncina. [lonsatue 00 uppanuoHaibHOM uncie. JlecaTuuHbie
OpUOIMKEHUST MppalMOHAIBbHBIX unced. CBOHCTBA apU(PMETHUECKMX KBaJpPaTHBIX
KOpHEH U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUM U BBIYMCICHUSM.
JleCTBUTENIBLHBIC YHCIIA.

Crenens ¢ ensIM nokasareseM U e€ cporictBa. CTaHaapTHas 3alUCh YHCIIA.

AnreOpanyeckue BhIpaKeHUSAJTe0pandyeckue BbIPaKeHHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CroxxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJICHUE alireOpandeckux Ipooeil. ParmonanbHble BhIpaKeHUs
U uX npeodpa3oBaHUe.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (QopMmyia KOpHEH KBaJapaTHOro ypaBHeHMs. Teopema
Buera. Pemenne ypaBHEHUH, CBOIAIIMXCA K JMHEHWHBIM M KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

I'paduueckas mHTEpnpeTalysi ypaBHEHUH C JBYyMs IEPEMEHHBIMU U CHCTEM
JIMHEHHBIX YPABHEHUH C JBYMS II€pEMEHHBIMU. [IprMephl pelieHns] CUCTEM HEMHENHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 ajaredpanyeckuM crocoooMm.

HucmoBble HEpaBEHCTBA M KX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IEPEMEHHOU.
PaBHOCHMIBHOCTD HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM IepeMeHHOW. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

OyHKIUNDYyHKIUN

[lonsitue ¢ynkuuu. OOMacTh ompeneraeHUuss U MHOXKECTBO 3HAYEHHH (DYHKIIMH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢pynkmuu. Urenune cBoiictB pyukuu mo e€ rpaduky. [Ilpumepsr rpadukos
GyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.

@DYHKIMH, ONKUCHIBAIOIINE IPSIMYIO U 00paTHYIO IPOMOPLIMOHATIBHBIE 3aBUCUMOCTH,
nx rpadukn. @yskmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pelieHne ypaBHEHHii
Y CUCTEM YpPaBHEHMU.

9 KIIACC

Yucia v BIYUCICHUSA

PanmonanpHbpie 4Ymcna, HMppalMOHAIBHBIE 4YHCIA, KOHEYHBbIE M OCCKOHEYHBIC
JeCATUYHbIC JpoOU. MHOXKECTBO NEUCTBUTEIBHBIX UYUCEII, JEHCTBUTEBHBIE YMCIIa Kak
OCCKOHEUHBIE JeCATUYHbIe JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE MEXKIY
MHO>KECTBOM JEHUCTBUTEIIBHBIX YHCET U KOOPAUHATHOM IIPSMOM.



CpaBHeHHe  JCHCTBUTENBHBIX  uucel,  apudMeThdeckue  JEHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB  OKpYKalOLIEro MHpa, JJIMTEIBHOCTh IPOLECCOB B
OKPYXKAarOIEM MHUpE.

[TpuOnmxk€HHOE 3HAa4YEHHE BEJIMYMHBL, TOYHOCTh NpuUOMMKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUI, CBOASIIMXCA K KBAaJpPaTHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUW TPETbEH W UYETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX —3a1ad
aredpanyeckuM METO/I0M.

VYpaBHeHHe ¢ JByMs TI€peMEHHbIMM U ero rpaduk. PemieHue cucrem 1ByX
JMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBbIMU. Perenue cuctem IByX ypaBHEHUMN, OJHO
U3 KOTOpBIX JIMHEWHOE, a JApyroe — BTOpoM creneHu. ['paduueckas uHTEpHpeTarus
CUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mepemeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
MHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBagpatuunas pyunkmus, e€ rpaduk u cBoiicta. [lapadona, KoopaAMHATH BEPIITHHBI
napaboJIbl, 0Ch CAMMETPHUH 1Tapa0OJIbI.

Ipadukn byaxmmit: y = kx, y = kx + b, y = kix, y = x3,y =Vx, y = x| , u nx
CBOKCTBA.

Yucnoseie nociie0BaTeIbHOCTH UM CI0BbIE MOCAEA0BATEIbHOCTH U IIPOIPECcCHHU

[loHATHE 4YMCIOBOM  MOCIEIOBATEIBHOCTH. 3aJaHHE  IOCJIEIOBATEIBHOCTH
peKkyppeHTHO# dhopmyoii u Gpopmysoit N-ro uieHa.

Apudpmernueckas u reomerpuueckas nporpeccuu. dopmynsl N-ro  uneHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI TIEPBBIX N UICHOB.

N300pakeHrne WieHOB apu(PMETHUECKON U F€OMETPUUYECKON MPOTrpeccuil TOUYKaMu
Ha KOOPJIWHATHOW TIUJIOCKOCTH. JIMHEWHBIA M SKCHOHEHUMANbHBIA pOCT. CIOXKHBIE
ITPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThbl OCBOCHHUS NPOrpaMMbl Y4EeOHOTO Kypca «Anredopar
XapaKTepU3yrOTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJIECHUEM HMHTEpPEca K MPOUUIOMY M HACTOSIIEMY POCCHMCKONM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHKECHUSIM POCCUUCKMX MAaTEMATUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K HUCIOJb30BAaHUIO ITHX JOCTHKEHUI B JIPYTMX HayKax W
NPUKJIAJAHBIX cdepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO 00S3aHHOCTEN T'pakJlaHWHA U peajii3allii €ro Mpas,
MPEJCTABIICHUEM O MaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYp, SIBIICHUH, MPOLETYpP TPAKIAHCKOr0 00IIecTBa (HaIpuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJIGHMIO JTHUYECKHX TMpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHI HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MIPUHIIUIOB B JAEATEIBHOCTU YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHUE€ B PEIICHUH MPAKTUYECKUX  3a7ad
MaTeMaTUYECKOW  HANpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKECHUM BCEH JKU3HU JUIsl  YCHENTHOW mpodhecCHOHATbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJWMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM WHAUBUIYATbHON TpaeKTOpUU OOpa3oBaHUs M >KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY M ACTETHYECKOMY  BOCHPUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUN, pacCyKICHUH, YMEHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHUEHTAlMEN B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX NIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJOBEKa, NPUPOJILI U OOIIECTBa,
MMOHMMaHUEM MaTeMaTUYeCKOW HayKH Kak c(epbl YeTOBEYECKOU NESITEILHOCTH, ATAllOB
e€ pa3BUTUS W 3HAYUMOCTH JUIsl PA3BUTUS UMBWIM3ALMK, OBJAJACHUEM SI3BIKOM
MaTeMaTUKM W MaTEMAaTHYEeCKOM KyJIbTYpOH KakK CpEeACTBOM MO3HAaHUS MUDa,
OBJIQJICHUEM MPOCTEUIIMMH HABBIKAMH UCCIIEA0BATEIBCKON 1€ TEIIbHOCTH;

6) ¢usnyeckoe BocnuTtaHue, GopMUpPOBaHHME KYJAbTYPbI 310POBbH H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHATh MATEMATHUYECKHUE 3HAHMSI B MHTEpECaX CBOETO 370POBbS,
BEJICHUS 3JI0pOBOTO O0Opasa XU3HM (30pOBOE MHUTAHHWE, COATIAHCUPOBAHHBIN PEXUM
3aHSATUN U OTZIbIXA, PETYJsipHas pU3NUecKasi akTUBHOCTD), C(DOPMUPOBAHHOCTHIO HABBIKA



pednexkcun, MpU3HAHUEM CBOErO0 MpaBa Ha OMIMOKY M TaKoro >kKe IpaBa Jpyroro
YEJI0BEKA;

7) 3K0J10rHYeCKoe BOCIIUTAHUE:

OpUEHTalMell Ha NPUMEHEHUWE MATeMAaTHYECKUX 3HAHUU IS PEIICHHs 3a1ad B
00JIaCTH COXPAHHOCTH OKPY’KalOIIEeH Cpelbl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MOXHBIX TOCIEACTBUM i OKpY)Karouled cpeabl, OCO3HAaHHEM TJI00AJIbHOIO
XapakTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX PEIICHHUS;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBHSAM COLUAIBHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 IEATE€IbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y JIPYTUX JIOJIeH, nMpuoOpeTaTh B COBMECTHOM JESATEIHLHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIUU U3 OMbITA JIPYTUX;

HEO0OXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hcle (OPMYINPOBAThH
UJIeU, TIOHTHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUSX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHMW U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U AeicTBus, (OpMYIUPOBATh U OLEHUBATH PUCKH U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibLHBIE YHUBEPCAJIIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble Jornyeckue 1efcTBUA:

e BBIABISITh W XapaKTEPU30BaTh CYIIECTBCHHBIE TMPHU3HAKK MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATUH, OTHONICHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeeIeHus TIOHSITUH, yCTaHaBJIMBAThH CYIIIECTBEHHBIN pU3HAK
Kiaccu(uKanuy, OCHOBaHUS It OOOOIIEHUS U CpaBHEHUS, KpPUTEPUU
MPOBOAMMOTIO aHAIIN3A,

e BOCIPUHUMATB, bopMyIUPOBATH u peoOpa3oBLIBATh CYXICHHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

e BBIBJISITh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYHS B
dakTax, MaHHBIX, HAOMIOJEHUAX U YTBEPXKICHUSX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeJIaTh BBIBOJALI C HCIIOJH30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHH 110 aHAJIOTHH;

e paszbupaTh OKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHHUM (TpsIMbie W OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITENIBHO  HECJIOXKHBIE  JOKa3aTeIhCTBa
MaTeMaTHYECKUX (PaKTOB, BHICTPAWBATh apTyMEHTAIIUIO, TPUBOJANTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHMUS;

e BBIOMpaTh CIIOCOO pemieHus y4eOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BBIOMpaTh HaMOOJEe TMOAXOANMNA C YYETOM CaMOCTOSITEIHHO
BBIJICICHHBIX KPUTEPHUEB).



Bba3oBble uccienoBarTe/IbCKue J1eCTBUA.

UCTIONB30BaTh BOMPOCHI KAaK WCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHMUS,
GopMyITUpOBaTh  BOMPOCHI, (UKCHUPYIOIIHME MPOTUBOpEUYHE, MPodIemMy,
CaMOCTOSITCNIFHO yCTaHABJIMBATh MCKOMOE M JaHHOE, (DOPMHPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

NPOBOJUTh MO  CaMOCTOSTEIBHO  COCTaBICHHOMY IUIaHY  HECJIOXHBIN
OKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAaHWE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSATENbHO (hopMyIHUpoBaTh OOOOIEHUST W BBIBOABI IO pe3yjbTaTam
NPOBEACHHOTO HAOIOACHUS, WCCICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHNU;

NIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIecca, a TakKe BBIIBUTATH
MIPEJITOJIOKECHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJAOCTATOYHOCTh U M30BITOYHOCTh MHGPOpMAlUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHMs 3a/1a4U;

BbIOMpaTh, AaHAJIW3UPOBaTh, CUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMPATh (OpMY MPEACTaBICHUS UHPOPMALUKA U WUIIOCTPUPOBATH pEIIacMbIe
3aJlayy CXeMaMH, JuarpaMMaMu, HHOHM rpa@uKkoil 1 ux KOMOMHAIUAMUY;
OLIEHMBATh HAAEKHOCTh MHPOPMAIIMH 110 KPUTEPUSAM, IPEIOKEHHBIM YUUTEIIEM
WM C(POPMYJIIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCTIIPUHUMATh U (OPMYJIMPOBATh CYXKICHUS B COOTBETCTBHM C YCIOBUSMH U
HeasMu OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX U MHMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3aJauu,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIIbTaT;

B XOJ€ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI,
npoOsieMbl, pelraeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE Ha IOMCK
pEIIEHHUs, COMOCTABIISATh CBOU CYXACHUS C CYXJIEHUSMHU JIPYTMX YYaCTHHKOB
auanora, oOHapyXUBaTh pa3jInyle U CXOJICTBO MO3MIIMNA, B KOPPEKTHOM (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTAThl PEUICHUS 3a/Jaud, SKCIHEPUMEHTa, HMCCIEIOBaHUs,
MIPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEN ayIuTOPUH;

MOHMMAaTh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaIbHOU
paboTHI PU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHAMATh 1€ COBMECTHOW JEATEeIbHOCTH, IUJIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM paboThl, pacrpeacisTh BUABI pabOT, TOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U PE3YNIBTAT PAOO0THI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B IpynmnoBbIX (opmax paboTsl (00CyxkAeHUS, OOMEH MHEHUSIMH,
MO3TOBbIE€ INTYpMBl W JPYTU€), BBINOJHATH CBOK YacTh paboOThl U



KOOPJIMHUPOBATh CBOW JIEUCTBUSI C JPYTMMHU YJI€HAMU KOMaH]Ibl, OLICHUBATh
KauyeCTBO CBOET0 BKJa/ia B OOUIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

PeryasiTuBHble yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITEILHO COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4u (UM €ro 4acTh),
BBIOMpATh CMOCO0 pelieHuss ¢ YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BapHaHThl PELICHUM C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

e BIIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3ylibTara
pelIeHus: MaTeMaTUYeCKOH 3a1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MHpPHU PELICHUM 3a/1ayd,
BHOCHUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3yJbTaTa ACATEIBHOCTH IOCTABICHHOW LEMU U
YCIIOBUSAM, OOBICHATh NPUYMHBI JIOCTUKEHUS WIM HEIOCTHKCHHS IICJIH,
HaXOJUTh OIKNOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K koHIly 00y4yeHust B 7 kJjacce 00y4yaroUIUiics MOMY4YUT CIIEIYIOIINE MTPEIMETHBIC
pE3yNbTATHI:

Yucia 1 BbIYUCICHUSA

BbInonHATh, coyeTasi yCTHbIE U MUCbMEHHbIE TPUEMBI, aprU(PMETUUECKUE NEHCTBUS
C pallMOHAJILHBIMU YHUCIIAMU.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAXXEHUM, MPUMEHITh pa3HOOOpa3HbIe CIIOCOOBI
Y IpUEMBI BBIYUCIICHUS 3HAYEHUH TIPOOHBIX BBIPAXKEHUM, COEPKALUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTe OT OAHOW (OpPMBI 3amUCH YHUCEN K JApyrod (mpeoOpa3oBbIBAThH
JECATUYHYIO TpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAIbHBIE YUCIIA.

OKpyrJsTh yncna.

BbINONHAT TMPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHHWH, OLICHKY 3HAaY€HUU
YUCJIOBBIX BBIPAKEHUN. BBINOMHATE JEHCTBHA CO CTENEHSMH C HaTypajbHBIMU
MTOKa3aTeJIMH.

[IpuMeHATh TPHU3HAKU JEIMMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIM HaTypaJbHBIX
YHCel.

PemaTh npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H, CBA3aHHBIE C OTHOILIEHUEM BEJTUYMH,
IIPONOPLUOHAIIBHOCTBIO  BEJIMYMH, [POLIEHTAMM, HHTEPIPETUPOBATh  PE3YJIbTAThI
penieHus 3a1a4 ¢ y4€TOM OIpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMM PAacCCMATPUBAEMBIX
00OBEKTOB.



AJuireOpandecKkue BbIPaKeHUSA

Hcnonb3oBarh anredpanyeckyrd TEPMUHOJIOTHIO M CUMBOJIMKY, MPUMEHSTh €€ B
npoliecce OCBOEHUS yueOHOro MaTepuala.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPQKCHUW TMPH 33JaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHMs 1LIENOTO BBIPAKEHUS B MHOTOYIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BpInonHAT yMHOKEHNE OJHOWICHA HA MHOTOYIEH U MHOTOYIEHAa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3i0KEeHHE MHOTOYIEHOB Ha MHOXKHUTENN C TIOMOUIBIO BBIHECEHUS
32 CKOOKM OOIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, MHpPUMEHEHHUs (QopMyI
COKPAIIEHHOTO YMHOKEHHS.

[IpuMeHnsATh npeoOpa3oBaHUsl MHOTOWIEHOB Il PELICHMS PA3IMYHBIX 3a1ad M3
MAaTEeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh  CBOMCTBA CTENEHEM € HATypalbHBIMM  IIOKA3aTEIsAMU IS
peoOpa3oBaHus BEIPAXKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemrars nmuHelHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, IPUMEHSS IPABUJIA IIEpEexoaa
OT MCXOJHOTO YpPABHEHHS K PaBHOCWIBHOMY eMy. lIpoBepsTh, SBISIETCA 1M YHCIO
KOpPHEM YpaBHECHUS.

[IpumensTh rpaduueckue METOAbl NPU PELICHUU JUHEHHBIX YpPaBHEHMH U MX
CUCTEM.

[TogOupaTe npuMepsl Map YUCEN, SIBISIOIUXCS PEIICHUEM JINHEWHOTO YPaBHEHUS C
JIBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHMHOrO ypaBHEHUS C JABYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemats cucremsl IByX JUHEWHBIX YPABHEHUN C ABYMS MIEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisATh M peniaTh JUHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEMHBIX YpPaBHEHMI
[0 YCJIOBHMIO 3a/la4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1adu
MOJIyYEHHBIN PE3YJIbTAT.

DOYyHKIUU

N3o0paxkath Ha KOOPJAWHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alIMCHIBATh YKCIIOBBIE NPOMEKYTKH Ha
anreOpandecKkoMm s3bIKe.

OTtMeuars B KOOPAUHATHOM INIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEeHbIX GyHKUUA. CTpouTh Tpaduk GyHKUIUU Y = [X|.

OnuckiBaTh ¢ MOMOIIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEITUYMHAMMU:
CKOpPOCTb, BpEMS, PAaCCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIMU N0 3HAYEHHIO €€ apryMeHTa.



[lonumate rpaduyeckuil crnoco® MpeacTaBiICHUS U aHalu3a WHGOpPMAIINH,
U3BJIEKaTh M HUHTEPIPETHUPOBATH MH(MOPMAIMIO U3 I'pa@HUKOB peabHbIX IMPOILIECCOB U
3aBUCUMOCTEM.

K koHIy 00yuyeHus B 8 kiacce oOy4aronIMiicss NOJYYHUT CIAEAYIOIINUE MPEAMETHBIC
pPE3yJIbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HavYaJIbHBIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX YUCET
JUISL CPaBHEHMS, OKPYTJICHUS M BBIUMCICHUH, H300pakaTh ACHCTBUTENIbHBIC YHCIIA
TOYKAMH Ha KOOPAVMHATHOMN IPSIMOM.

[IpumeHaATh MOHATHE apU(PMETHUECKOTO  KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MWCIOJB3Ys TIPU HEOOXOAMMOCTH KAaJbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEpXKAIIMX KBaJpaTHbIE KOPHH, UCIOJIb3Yys CBOMCTBA
KOpHEW.

Ucnonb3oBaTh 3anucy OOJIBIINX W MaJIbIX YKCEJ C TTOMOIIBIO JECATUYHBIX APOOei
u creneneit uncna 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHU C LENBIM MOKa3aTesIeM, BBITIOIHATh TPeoOpa3oBaHus
BBIPAKEHNN, COAEPKAIIMX CTETIEHHU C LEIbIM MOKA3aTENIEM.

BBINOMHATE TOXIECTBEHHBIE MPEOOPA30BaHMS PANMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE NMPaBUJI ACHUCTBUIN HAJ MHOTOUYJICHAMH U alreOpaniyecKuMu Apo0osimMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTe mpeoOpa3oBaHUs BBIPAKCHUN [JI1 PEIICHUS pa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHeEVHBIE, KBaJgpaTHbIE YpPaBHEHUS U PpALMOHAIbHBIE YpaBHEHWS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHU C IByMsI IEPEMEHHBIMH.

[IpoBoauTH MpOCTENIINE WCCIECIOBAHNS YPABHEHUW U CHCTEM YpPaBHEHUW, B TOM
yucjae C MNpuUMEeHeHueM rpaduyuecKux TMpeacTaBieHuil (ycTaHaBiWBaTh, HMMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT coBeCHOM (HOPMYITUPOBKH 3a7auu K €€ anreOpandeckor Moaenu ¢
MMOMOIIBI0 COCTaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YpPAaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJYyYEHHBIA PE3YJIbTAaT.

[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPaBHEHMsI, OILICHKH, PEIIaTh
JUHEHHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOM M WX CHCTEMBI, JaBaTh TIpaduuecKyro
WJUTIOCTPALIMIO0 MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUNHA

[TonumaTe ¥ UCHONB30BaTh (DYHKIMOHATIBHBIE TOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAU€HHUsI), OMNpeAesATh 3HaueHUWE (QYHKIMM 10 3HAYEHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (HYHKIIUA BUIA:

y = k/x,y=x2,y=x3,y = x|, y = VX, OIicBIBaTb CBOICTBA YHCIOBON (YHKIHIH 10
e€ rpaduxy.



K koHIly 00yuyeHus B 9 kjacce 00y4yarolUiics MOMYYUT CIIEIYIOIINE MTPEIMETHBIE
pE3yNbTaTHL:

Yucaa 1 BIYUCTCHUA

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

BoimonusaTe apudmernueckue OEHCTBUS C PALMOHAIBHBIMU YHCIAMHU, COYETas
YCTHBIE W IIHCbMEHHBIE IIPUEMBI, BBINOJIHATH BBIYMCICHHUS C HUPPAlMOHAIBHBIMA
YUCIIAMU.

HaxomuTe 3HaueHus cTeneHEd ¢ LENbIMU IOKAa3aTelIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHHM.

OkpyrasiTh  JEHUCTBUTENBHBIE  YHCIA, BBINOJHATH NPUKUIAKY  Pe3yJibTara
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemare nMHENHBIE M KBagpaTHBIE YpPAaBHEHHWs, YPAaBHEHUS, CBOIAIIMECS K HUM,
MpoCTeNIne APOOHO-PAllMOHAIBHBIE YPABHEHMUS.

Pewars cucrtemsl IBYX JUHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABIIAETCS JIMHEUHBIM.

Pemarp TekcToBble 3a7aun aqreOpandyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoCTEHIINE HCCIECTOBAHNUS YPABHEHWM M CUCTEM YPABHEHWUM, B TOM
quclie C NpPUMEHEHHEM TIpaduyecKux NpeJcTaBlIeHU (yCTaHaBIMBaTh, HMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUM PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

PewmaTe nuHeliHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paXKaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIMCHIBATh PEIIECHHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTteMbl JNMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb PELIEHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOU
IIPSIMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacno3naBaTh  (yHKIMM UW3Yy4eHHbIX BUJOB. I[loka3piBaTh cXeMaTHUECKU

pacIoyIoKEHUE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB GyHKIwmi Brga: Y = kx, y = kx +
b,y = kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHIi
K02 (PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M u300pakaTh CXeMaTUYECKU TpaduKu KBAIPATUUYHBIX (YHKLIUMH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX Tpadukam.

Pacnio3naBaTh KBagpaTUyHy0 (QyHKIHIO 1O (QopmyJie, NPUBOAUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucJi0BbIe NMOCIEA0BATEILHOCTH M IIPOrPeCCHH

Pacno3naBaTe apu(MeTHUYECKyl0 M TE€OMETPUYECKYIO MPOTPECCUU MPHU Pa3HbIX
cnoco0ax 3aJaHusl.

BbINOSMHATE BBIYMCIEHUS C UCIIOJIb30BaHUEM (POPMYI N-TO ujieHa apuPpMeTHIECKO
Y T€OMETPUYECKON IPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.



N300paxkaTs 4eHbl MOCIEI0BATETLHOCTH TOYKaMH Ha KOOPIUHATHOM TIOCKOCTH.
Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJIEAOBATEILHOCTSIMU, B TOM YHCIIE
3a/layy U3 peaNbHON KU3HHU (C UCMOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kosmn4yecTBo  DiiekTpoHHbIE (IU(PPOBHIE)
n/n NMPOrpamMmbl 4acoB o0pa3oBaTebHbIE PECYPChI
1 Uwucna v BeIYUCIICHHS. ParimoHabHbIe YKciia 25 bubmorexa HOK
-ran https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 AJIrCOPaHeCKHE BHIpaxXeHIA 21 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ paBHCHHS  HEPABCHCTRA 20 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopamnarsi u rpaguiat. Oymicuit 24 https://m.eds00.ru/7f415b90
5 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 6 bubnuoreka [IOK
3HAHUU https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102
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8 KJIACC
Ne HaumenoBaHue pa3iejioB U TeM KoamnuyectBo  JuekTpoHHbIe (HU(POBBIE)
n/m NporpamMmbl 4acoB o0pa3oBaTebHbIE PECYPChI
1 Uwucna u Beruucinenus. KBagpaTHsie KOpHU 15 bubmorexa HOK
' AP P https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
IoKa3areyieMm https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus1. KBaapaTHbIit 5 bubnuorexa [JOK
TPEXUIIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 bu6nuorexa [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHble 15 bu6nuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12
VYpaBHeHHs 1 HepaBeHCTBAa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLUHH. OCHOBHEIC IOKATHS > https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o DyrKipm. Hucnossie dyricin o https://m.edsoo.ru/7f417af8
10 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 6 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/7f417af8
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9 KIIACC

Ne HaumeHoBaHue pa3/ieioB U TeM Kosmn4yecTBo  DuekTpoHHbIe (LM (POBbLIE)
n/n MPOrpamMmmbl 4acoB o0pa3oBaTejibHbIE PeCYpPChI
1 Yucna v Berunciienus. JleicTBUTEIbHBIS 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 bubnnoreka HOK
OJHOM EPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 bubnmoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 E;ILZH/I;I;T:(;:)(])_ISIE £419408
> Cymau 16 ﬁ;i?ﬁfgsiggﬁmmdos
6 YucioBbie OCIEI0BATEIHHOCTH 15 ngs?;;?:;(;gﬁﬁf 419408
7 [ToBTOpEHKE, 000OIIIEHNE U CUCTEMATU3AIIHS 18 bubnmnoreka HOK
3HAHUI https://m.edso0o.ru/7f419d08
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