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HOACHUTEJIbBHAA 3AIINCKA

AnreOpa sSBIsIETCS. OJJTHUM M3 OTIOPHBIX KypCOB OCHOBHOTO O0IIIEro 00pa3oBaHus: OHa 00eCieunBaeT
HU3YUCHUC OPYIrux OUCHHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOI'0, TAK U TYMAHUTAPHOTO LIUKJIOB, e€ ocBOocHHEC
HEOO0X0MMO ISl TIPOJIOJDKEHHs 00pa3oBaHWsI W B TOBCEIHEBHOW >KM3HU. Pa3BuTHe y 00ydaromuxcs
Hay4yHBIX IMPEACTABICHUN O MPOUCXOXKACHUM M CYHUIHOCTH airedpandeckux aOCTpakuuid, crnocode
OTPKEHUS MaTeMaTHYECKOM HAyKOW SBJIECHUNW W TMPOIIECCOB B TPHUPOJAE M OOIIecTBe, pPOJHU
MaTeMaTH4YEeCKOT0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHWU M B MPAKTHKE CHOCOOCTBYET (HOPMUPOBAHUIO
HAaYYHOTO MHUPOBO33PCHUA M KAUCCTB MBILNIJICHUA, HGO6XOI[I/IMI)IX IJid aganTaikid B COBPEMCHHOM
nudpoBom oOmiectBe. M3yuenue anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUs HaOIIOJaTh, CPAaBHHUBATh,
HaxOoJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTHU MBIIIJICHHA, CIIOCOOHOCTH APTYMCHTUPOBAHHO
000CHOBBIBAaTh CBOW JIEHCTBUSL U BBIBOJBI, (OPMYIHpPOBaTh yTBepxkaAeHUA. OCBOEHHME Kypca ainreopbl
oOecrieynBaeT Pa3BUTHEC JIOTHYCCKOTO MBIIIJIICHHUA 06yqa}onmxcz: OHM HCIIOJB3YIOT ACAYKTHUBHEBEIC H
WHIYKTUBHBIC PACCYXIEHUs, 0000IIeHNE U KOHKPETU3AINI0, abcTparupoBanue u aHanoruo. OOydeHne
anreOpe TpernonaraeT 3HaYNTEIbHBIA 00bEM CAMOCTOSITENTFHON IETETFHOCTH 00YUYArOIIUXCs, TIOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a9 SBIISICTCS peai3anueil eI TeIbHOCTHOTO MPUHITUITA O0yICHUSI.

B crpykTtype mporpammbl yueOHOTO Kypca «Anredpa» mjisi OCHOBHOTO 0OIIero o0pa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEpKAaTeIbHO-METOANYECKUue JHHUU: «Yucrna u - BBIYMCICHUSY,
«AnreOpanyeckre BBIpAXKEHUS», «YPaBHEHUS W HepaBeHCTBa», «DyHKium». Kaxmas wu3 31X
COJIep’KaTeIbHO-METOMUECKUX JIMHUN pa3BUBAeTCsl Ha MNPOTSHDKEHUHM TPEX JIeT H3Y4eHHus Kypca,
B3aUMO/ICHCTBYS C IPYTHMMH €ro JUHUAMHU. B X0/€e n3yuenus: yaeOHOro Kypca 00y4JaromumMcs IpUXoAuTCs
JIOTUYECKH PacCyXJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3U ¢ 3TUM B IporpamMmmy
yueOHOTro Kypca «Airedpa» BKIIOYEHBI HEKOTOPhIE OCHOBBI JIOTHKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oOpa3oBaHMs U CHOCOOCTBYIOUIME OBJAJACHUI0O OOy4YalOUIMMUCS OCHOB
YHHUBEPCATBHOTO MaTeMaTu4yeckoro si3bika. CoJep:KaTeNbHON U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO
Kypca «Anrebpa» SBIISETCS €ro HUHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «YuClia M BBIYUCICHUS» CIY)KHUT OCHOBOW ISl JAJbHEWINEro M3ydeHUs
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO Yy OOydaroluxcs JIOTMYECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUS TIOJIb30BaThCS allTOPUTMAMU, a TAK)KE MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAUMBIX JIJISI
MOBCEJHEBHOM KM3HU. Pa3BUTHE MOHATHS O YUCIIEe HA YPOBHE OCHOBHOTO 001Iero 00pa30BaHuUs CBSI3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIME YHCIaMU, (OPMUpPOBAHUEM MPEACTABICHHUA O JIEHCTBUTEIHHOM
qucie. 3aBeplieHre OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHuIo.

CogepxaHue IBYyX anreOpandecKux JIUHUN — «AJreOpandyecKkue BBIPAKEHUS» U «YPaBHEHUS H
HEpaBEHCTBAa» CIIOCOOCTBYET (OPMHUPOBAHHUIO Yy OOYYAIOUIMXCS MaTeMaTH4YecKoro — amrmapara,

HCO6XO,[[I/IMOF0 AJId pCIICHUA 3aJa4 MAaTCMAaTUKH, CMCKHBIX IPECIMETOB U MPAKTUKO-OPUCHTUPOBAHHBIX



3amady. Ha ypoBHe OCHOBHOrO 00mero oOpa3oBaHHMs Y4eOHbBI MaTepual TpPYINIUPYETCS BOKPYT
panMoHaNBHBIX BEIpAXKECHUH. Anredpa IEeMOHCTPUPYET 3HAUEHUE MAaTEMATUKH KaK S3bIKa JIJIsl IOCTPOCHUS
MaTeMaTHYEeCKUX MOJENEH, OMUCAHMUsA NPOIECCOB M SBJICHMH peasbHOro Mupa. B 3amaunm oOydeHHs
anreOpe BXOJAT TakXkKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIJICHUS, HEOOXOIMMOTO, B
YaCTHOCTH, JUII OCBOCHHUS Kypca MH()OPMATHKH, ¥ OBJIQJCHHUE HABBIKAMU JCAYKTHBHBIX PACCYXKICHUH.
[IpeoOpa3oBanre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET PA3BUTHUIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Copnepxxanne (HyHKIMOHATBHO-TPAQHUECKOW JIMHUM HAIeJIeHO Ha MOJY4YEeHHE OOYydJarolIMMHCS
3HAHUN O (QYHKIUAX KaK BaKHEHWIIEH MaTeMaTWyecKOW MOJENW Ui OMHCAHUS M HCCIeIOBaHUS
Pa3HOOOpPa3HBIX MPOIECCOB W SIBIIGHUW B Mpupojie U odmiectBe. M3yuenne marepuana CrocoOCTBYET
pa3BUTHIO y OOy4yaroUIMXCSd YMEHHS HCIHOJb30BaTh pa3jMyYHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKA
MaTeMaTUKA — CJIOBECHBIE, CHUMBOJIMYECKHE, TpadUuecKue, BHOCHT BKJIaX B (OPMHpPOBAHUE
MIPEJCTaBICHUN O POJM MAaTEeMAaTHKHU B Pa3BUTHH [TUBWIIN3ALUH U KYJIbTYPHI.

CornacHo yuyebHOMY IIaHy B 7-9 Kiaccax u3ydaercsi y4eOHbIM Kypc «Auredpa», KOTOPBIH
BKJIIOUAET CJIEIYIOIINE OCHOBHBIE pa3jieibl cojepxaHus: «Uucia v BBIUMCICHUSD», «Alredpanyeckue
BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBaY, «DyHKIUN».

Ha usydenune yaebHoro kypca «Anredpa» orsoaurcs 306 gacoB: B 7 kiacce — 102 gaca (3 gaca B

Heneno), B 8 kiacce — 102 vaca (3 gaca B Henenio), B 9 kitacce — 102 vaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0i] OT OAHOW (HOPMBI 3amucH IpoOer K APYrou.
[loHATHE panMOHAIBHOTO 4YHUCIA, 3alMCh, CPAaBHEHUE, YIOPSAJOYHMBAHUE PAUUOHAIBHBIX YHCEIL
Apudmernueckue NEHCTBHA C pallMOHAIBHBIMH YHcIaMH. PerieHue 3aiaq U3 peaqbHOW NMPAaKTUKU Ha
4acTH, Ha JAPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeJesieHHue, MpeoOpa3oBaHUE BBHIPAKEHUN Ha OCHOBE
onpejeneHus, 3anuch O00JbIINUX yucel. [IpoleHTsl, 3anuch NPOLEHTOB B BHUJIE IpoOM U ApoOu B BUIE
MIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4¥ Ha MPOLIEHTHI, pELICHUE 33/1a4 U3 PEAIbHON ITPAKTHUKH.

[IpuMeHeHne NpU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATYPAJIBHBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[TepemenHble, YHCIOBOE 3HAYEHUE BBIPAKEHHS C TepeMeHHoW. JlomycThumble 3Ha4YEHHUS
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXAY BEIWYMHAMHM B BHAE (OpMyibl. Berumcienus mo
¢dopmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAXKEHHH, TOKIECTBEHHO paBHBIC BBIPAKEHHUS, IpaBHIIa
npeoOpa3oBaHusi CyMM W TIPOU3BEIEHUI, MpaBWiIa PACKPBITHS CKOOOK M MPHUBEACHUS MOJO0OHBIX
ClIaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHounenbsl W MHOrowieHol. CreneHb MHorousieHa. ClOKE€HHE, BBIYMTAaHUE, YMHOXEHUE
MHOTO4JIEHOB. POpPMYIbl COKPAIIEHHOTO YMHOYKEHHUS: KBAaApaT CyMMbl U KBajpaT pazHoctu. Popmyna
pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIIH.

YpaBHeHNs 1 HEPaBEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, TMpaBuja NpeoOpa3oBaHUS ypaBHEHHs, PaBHOCUIBHOCTD
YPaBHEHUM.

JluneliHOe ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIIO KOPHEH JIMHEHMHOrOo YpaBHEHUs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBI€HHE ypaBHEHMH II0 YCIOBHUIO 3ajadd. PellleHue TEeKCTOBBIX 3a4ay C
IIOMOILIBIO YPABHEHUIA.

JIuHeltHOe ypaBHEHHUE C ABYMsI IIEpEMEHHBIMHU U ero rpaduk. Cucrema JIByX JIMHEHHBIX ypaBHEHUN
C NByMs IepeMeHHbIMU. PelieHue cucreM ypaBHEHHMH crocoOoM MojacTaHOBKU. Ilpumepsl perieHus

TCKCTOBBIX 3aJa4 C IIOMOIIBIO CUCTEM ypaBHeHPIfI.



DyHKUUH

Koopaunara toukn Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTrosiHue Mexay AByMs TOYKaMU
KOOPAMHATHOMU IIPSAMOIA.

[IpsimoyronpHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opAMHATa TOYKH Ha KOOPAUHATHON
wiockoctu. [Ipumepsl rpadukoB, 3amaHHbIX GopmynamMu. UteHne rpaduKoB peaabHBIX 3aBUCHMOCTEH.
[onsitne pynxumu. I'paduk ¢pynkumu. CpoiictBa pynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux

bynkimu Y = |X|. ['paduueckoe penieHre JIMHEHHBIX YPaBHEHHUI U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KVIACC

Ymucna v BbIYUCTICHUS

KBanparuslii kopenb u3 uucna. [londarue o6 uppannoHaabHOM yHciie. JleciTHuHbIe MPUOTMKEHUS
uppaluuoHanbHeIX uncend. CBoiicTBa apu(pMeTHUECKMX KBaJpaTHBIX KOpHEH M HMX NIpPUMEHEHHE K
peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. [{efiCTBUTENbHBIE YUCIIa.

CreneHsb c 1enbIM MoKasareseMm 1 €€ cBoiicTBa. CTaHgapTHas 3alUCh YHCIIA.

AJiredpanyecKkue BbIPaKeHHU s

KBanpatublil TpéxusieH, pa3ioKeHne KBaJpaTHOTo TPEXUWIEHA Ha MHOKHUTEIIH.

AnrebOpandeckass apo0Ob. OCHOBHOE CBOMCTBO anreOpamueckoit npodu. CrokeHue, BBIYUTAHUE,
YMHOXEHUE, JIeJieHne aareopandeckux apobeii. PaimoHamsHbIe BRIpaXXEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHMsI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMylia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOASIIUXCA K TUHEHHBIM U KBaapaTHeIM. [IpocTeiiimne qpoOHO-palinoHaIbHbIE YpaBHEHHUS.

I'padmyeckas unTepnpeTanys ypaBHEHHI ¢ AByMs MIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs iepeMeHHbIMU. [IpuMepsbl perienrs cucTeM HeTMHEHHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenue TekcTOBBIX 337124 alnredpandeckium crocooom.

UucnoBele HEpaBEHCTBA M WX CBoiicTBa. HepaBeHCTBO ¢ o/HOUM mepemMeHHO#. PaBHOCMIIBHOCTH
HepaBeHCTB. JInHeliHble HepaBEHCTBA C OJHOM mepeMeHHOo. CHucTeMbl TUHEHHBIX HEPABEHCTB C OAHOU
TIEPEMEHHOM.

DyHKUUH

[Tonstue ¢pynkiuu. O6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaYeHUH (yHkuuu. CrocoObl 3agaHus
(b yHKIHIA.

I'papux dynxuu. Utenue cBoilcTB GyHKimu no e€ rpaduxy. [Ipumepsl rpadukoB QyHKIMIA,
OTpaXKaroIlKX peaJIbHbIE IPOLIECCHI.

OyHKIMH, ONKMCHIBAIOIINE IPAMYIO U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX IpaHUKH.

OyHKIMKM Y = X2,y = X3,y = X, y=|X|. 'padudeckoe pemieHre ypaBHEHUI U CHCTEM ypaBHEHHH.



9 KJIACC

Yucsia 1 BBIYUCIECHUS

PanmonanbHbIe yuciia, UppanuoHaIbHbIC YHCIa, KOHEYHBIE W OCCKOHEUHBIC JIECATHUYHBIE POOH.
MHOKeCTBO JIEHCTBUTEIBHBIX 4YHCEN, JACHCTBUTEIbHBIC YHCIA KaK OCCKOHEYHBIC JIECATHUYHBIC IPOOH.
B3auMHO 0/1HO3HaYHOE COOTBETCTBHE MEXKIAY MHOXKECTBOM JACHCTBUTEIBHBIX UMCET U KOOPIMHATHOMU
IIPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEN, apU(PMETHICCKHIE ICHCTBUS C ICHCTBUTEIILHBIMU YHCITAMH.

Pa3mepnr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUIUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmx€HHOE 3HAYCHUE BETUYMHBI, TOYHOCTh MpubImxkeHus. Oxkpyriaenue uncen. [Ipukunka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUH.

YpaBHeHusi 1 HEpaBEeHCTBA

JInneiiHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOAIINXCS K IUHEHHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJSIIMXCS K KBaJApaTHbIM. bukBagpaTHOE
ypaBHeHue. [IpuMeps! penienns ypaBHEHUH TPEThEN U YETBEPTOM CTENEHEN Pa3JI0KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-panMOHANBHEIX ypaBHEHUW. PelmeHne TEKCTOBBIX 3ajad  anreOpandecKum
METOJIOM.

VYpaBHeHUE C IByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX TUHEHHBIX YPaBHEHUH C
JIBYMsI IEpeMEHHBIMHU. PellieHne cucteM AByX ypaBHEHH, OJJHO U3 KOTOPHIX JTUHEMHOE, a APYroe — BTOPOH
crenenu. [ paduyeckas MHTepIIpeTaLus CUCTEMbl YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33714 areOpanyecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Penienue MHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. Pelienue cucteM JTMHEHHBIX HEPABEHCTB C
onHoil mepemenHoi. KBaapaTHbie HepaBeHcTBa. ['paduueckass MHTepIIpeTanus HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMH.

DyHKIUHA

KBanparuunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopAUHATHI BEPIIMHBI Tapadobl, OCh
CUMMETPHUHU NTapabOoJIbI.

I'paduku dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTBa.

YucioBbie NOCAEA0BATEILHOCTH M NPOTPECCHH

[ToHsiTHE YMCIOBOM MOCIEOBATENILHOCTH. 3aJaHNE TTOCIEI0BATEILHOCTH PEKYPPEHTHOM (hOopMyIoit
u hopMymnoil N-ro 4neHa.

Apudmernueckas M reoMmerpuueckas mnporpeccur. opmynbl N-ro uigeHa apudmeTHdeckor u
F€OMETPUUECKOU MPOTPECCUI, CYMMBI MTEPBBHIX N YIECHOB.

N3o00pakenue 4iieHOB apuPMETUIECKON i TeOMETPUIECKOM MPOrpeccrii TOUKaMH Ha KOOPAMHATHOM

IUTIOCKOCTH. JINHEWHBIN M SKCIIOHEHIIHAIbHBIN POCT. CnoxxHsle MMPOLCHTEI.



IINTIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTrpaMMBbl YIeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY MU HACTOSIIEMY POCCHUCKON MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUAM POCCHUHUCKUX MAaTEMAaTUKOB M POCCUKMCKOM MAaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00s3aHHOCTEH IpaskJaHWHA U peau3alliy €ro MpaBs, MpeCTaBICHUEM
0 MaTeMaTHYeCKHMX OCHOBAaX (YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJIEHUN, MPOIEAYD
TpaKJIaHCKOTO oOImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHYECKHUX
mpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIDKCHHH HayKH, OCO3HAaHHEM Ba)KHOCTH
MOPATHHO-ITUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYaCcTHE€ B PEUICHHMM NPAKTHYECKUX 3a7a4 MaTeMaTH4YeCKOMl
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 00pa3oBaHUs Ha MPOTSDKCHHUHM BCEU JKU3HU
JUTSl YCTICITHOM MPO(eCCHOHATBHON NEATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUW, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIMBUIYaJbHOW TPACKTOPUU 0Opa30BaHUS W KU3HEHHBIX IIJIAHOB C y4ETOM
JIUYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIMTaHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBLHOMY M ACTETHYECKOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a7a4, pelIeHUH, pacCyXICHHUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUSL:

OpHUEHTAIMeH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HayUHBIX MPEICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEJIOBEKA, IPUPOJIbI M 00IECTBA, TOHUMAaHUEM MAaTEMaTHUYeCKONH HAyKU Kak
chepbl YEIOBEYECKOW JIEATEILHOCTH, TAloOB €€ Pa3BUTHSA M 3HAYMMOCTH IS Pa3BUTHUS LUBHIIM3AIUH,
OBJIQJICHUEM S3bIKOM MaTE€MaTUKHM U MATeMaTHYeCKOM KyJIbTypOM KakK CpeICTBOM IO3HAHUS MUpa,
OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESTEIbHOCTH;

6) ¢usnueckoe BocnMTaHUe, (POPMHPOBAHUE KYJIbTYPbI 310POBbS M 3MOLHMOHAJIBLHOIO
Os1aromosy4usi:

FOTOBHOCTBIO TPUMEHATh MATEMAaTUYECKHE 3HaHUSl B MHTEPECax CBOETO 3/0POBbS, BEACHHS

3JI0pOBOT0 00pa3a )KM3HHU (310pOBOE MUTAHNE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U OT/bIXa, PErYIIsIpHast



(dusnueckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA pedieKkcHu, MPHU3HAHWEM CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0J10rMYeCcKoe BOCIINTAHUE:

OpHEHTAIIMCH Ha MPUMEHEHNE MATeMATUYECKUX 3HAHUM JIJISl PEIICHUs 33/1a4 B 00J1aCTH COXPAaHHOCTU
OKpYXaloIllled Cpe/bl, IUIAHHUPOBAHMS TIOCTYNKOB W OLIEHKHM WX BO3MOXHBIX TIOCIEACTBUN IS
OKpYXAaIOIlled CpeJibl, OCO3HAaHUEM TIJIO0AJIBHOTO XapaKTepa SKOJIOTHYECKUX NpoOJIeM U MyTed HxX
peleHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COLMATbHOM M NPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEOMPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTHYECKYIO JACSITEIHHOCTh, B TOM UYUCJIE YMEHHE YUYUTHCA y JIPYrUX JIOJEH,
npuoOpeTaTh B COBMECTHOU JEATEIHLHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHHM, B TOM YHCIIe (OPMYIUPOBATH UACH, TIOHITHS,
TUNOTE3bl 00 OOBEKTaxX W SBIEHUAX, B TOM 4YHCJIE paHEEC HEHU3BECTHBIX, OCO3HABATHh JE(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIPHHUMATh CTPECCOBYIO CHTYAIlUIO Kak
BBI30B, TPEOYIOMHUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U ACUCTBUSA, (POpMyIUpOBaTh U
OILICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Bba3oBrble Jornyeckue 1eMcTBUSA:
® BBIABIIATH U XapaKTePU30BaTh CYIIECTBEHHbIC MMPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEeXAYy MOHATUAMHU, (OPMYIUPOBATH ONPENCICHUS TOHATUM, YCTaHABIIMBATH
CYIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsi 0000ILIEHUS U CpAaBHEHUS, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;
® BOCIPHHHMATH, (OPMYIHPOBATH U TNPeoOpPa3oBBIBATh CYXKACHUS: YTBEpPAUTEIbHBIE H
OTpUIaTeNbHbIE, eMHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;
® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (paKkTax, TaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSIX, MpeaiaraTb KpUTEpUU JUIS BBIABICHUS 3aKOHOMEPHOCTEW U
[IPOTUBOPEUNI;
e JlenaTh BBIBOABl C MCHOJB30BAaHHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3AKIOUEHHUI 110 aHAJIOTHH;
e pa3buparh JOKa3aTENbCTBA MAaTEMaTHYECKUX YTBEPXKAECHUN (TMpsMble U OT MPOTUBHOTO),
MPOBOJNTH  CaMOCTOSITEIbHO  HECIOKHBIE  JOKA3aTeNbCTBA MaTeMaTHUeCKUX  (PakTos,
BBICTPAaWBaTh AapryMEHTAIMIO, MPHUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH

COOCTBEHHBIE PACCYXKICHHS;



BBIOMpATh Crocod pemieHus yueOHOHM 3amaun (CpaBHHUBATh HECKOJBKO BAapHUAHTOB peEIICHUS,

BBIOMpATh HanOoJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIBHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBareibCKHe AeiCTBHS.

WCIOJIb30BAaTh BOIMPOCHI KAaK HCCICNOBATEIBCKUI WMHCTPYMEHT IMO3HAHUS, (HOPMYIUPOBATH
BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSATEIIEHO YCTAHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IUIAHY HECJIOXKHBIA AKCIIEPUMEHT, HEOOIBIIIOE
WCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITEIIBHO  (hOPMYJTUPOBaTh OOOOMIEHHWS W BBIBOJBI IO pPE3yIbTaTaM IPOBEACHHOTO
HaOJTIO/ICHUS, UCCIICOBAHMSI, OI[CHIBATH JIOCTOBEPHOCTD IMOJTYUEHHBIX PE3YJITATOB, BHIBOJIOB U
00001IEeHHNI];

IMPOTrHO3UPOBATHL BO3MOXKHOC PAa3BUTUC IMPOLECCA, a TAKKE BBIABUI'aTbh MPEAIOJIOXKCHHUA O €ro

Pa3BUTHUH B HOBBIX YCIIOBUAX.

PaGora ¢ undopmanmeii:

BBISBJSITH HEJIOCTATOYHOCTh M M30BITOYHOCTH WH(OpPMAIUH, AaHHBIX, HEOOXOJAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHATU3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO PA3TUUYHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

BbIOMpaTh hopMy IpeicTaBiIeHHsI MHGOPMAIIUU U WIUTIOCTPUPOBATH peIlIaeMble 3a]jaul CXeMaMH,
JayarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTh HWHGOPMALMU 1O KPUTEPHUSIM, MPEIIOKEHHBIM Yy4YUTENIeM WU

chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHHSI B COOTBETCTBUH C YCIOBUSMU U LENSIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y PelIeHHs 3a1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN PEe3yibTar;

B X0/1€ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkTaeMOM TeMbI, IPOOIEMbI, periaeMon
3a/1auy, BbICKA3bIBaTh MJIEU, HALIEJICHHbIC HAa TIOMCK PEIICHHS, COMOCTABIATh CBOM CYXICHHUS C
CYXJCHUSAMH APYTUX YYACTHHKOB JHANIOTa, OOHAPYKUBATh Pa3IHU4Me U CXOJCTBO TMO3UIUH, B
KOppeKTHOH opMe hopMyTHpOBaTH Pa3HOTIACHS, CBOM BO3PAKEHHUS;

MPEJICTaBIATh PE3yAbTaThl pELICHUS 3aJa4yd, OHKCIEPUMEHTa, MWCCIEeNOBaHUs, TMPOEKTa,
CaMOCTOSITENILHO BEIOMPATh (hOpMaT BHICTYIUICHUS C YIETOM 3a/1a4 IPE3EHTAIIMH U 0COOEHHOCTE!

ayJMTOPUU;



e [IOHUMAaTh W WCIIOJIb30BAaTh TMPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHOW pPAaOOTHI MpHU
pelIeHnn y4eOHbIX MaTeMaTHIEeCKHX 3a/1a4;
® [PUHUMATh LI€JIb COBMECTHOMN JIEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOUM pabOoTHI,
pacrpenenate BUABI pabOT, JIOrOBApHBATHCS, OOCYXKJATh IPOLECC W pe3yiabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH
® yYacTBOBATH B TPYIIIOBBIX (popmax paboThl (0OCYKIeHHS, 00MEH MHEHUSMHU, MO3TOBBIC IITYPMBI
U JIPYTHE), BBIIOJHATH CBOKO YacTh pa0dOThI U KOOPJMHHPOBATH CBOU JCHCTBHS C JIPYTUMHU
qJICHaMHd KOMAH/IbI, OI[CHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHSIM,
chopMyIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.
PeryasiTuBHbIe yHUBepPcaibHbIE YUueOHbIe 1eliCTBUA
Camoopranu3anusi:
® CaMOCTOATEIbHO COCTAaBJIATH IUJIaH, AJIFOPUTM peElIeHus 3a7ayu (WM €ro 4acTh), BbIOMpaTh
croco6 pemeHUs ¢ Y4YETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(POPMAIIHUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEIEKT:
® BIAJETh CIOCO0AMH CaMONPOBEPKH, CaMOKOHTPOJIA IIpollecca W pe3ysibTaTa pelIeHHs
MaTeMaTUYeCKOH 3a1auHu;
® IMpeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh TMpPU pELIEHUH 3aJauyd, BHOCHUTH
KOPPEKTUBBl B JIETEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIHOOK,
BBISIBIIEHHBIX TPYTHOCTEH;
® OIEHMBATh COOTBETCTBUE pe3y/lbTaTa JEATEJIbHOCTH IOCTABICHHOW LIETH U YCIOBUSM,
OOBSACHATH NPUYUHBI JOCTUKEHUSI U HEIOCTIKEHUS €)1, HaXOAUTh OIINOKY, TaBaTh OLIEHKY

IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI
K koHniy o6y4yenus B 7 kj1acce 00yJaromuiics MoIyduT CIEAYIONINUEe TPeIMETHbIC Pe3yIbTaThl:
Yuciaa 1 BbIYMCTIEHUS
BoimonHATe, coueTass yCTHbIE UM IUCHBMEHHBbIE TNPUEMBI, apuUPMETHUYECKHE JACUCTBUA C
paLMOHAIIBHBIMU YUCIIAMU.
Haxonuth 3HaueHUS YHCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HBIE CIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAYCHUI APOOHBIX BBIPAKEHUI, COIepKAIUX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.
[TepexonuTs OT OHOUM (OPMBI 3amUCH YKceN K Apyroi (mpeoOpazoBbIBaTh ACCATUYHYIO JIpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).
CpaBHMBATh U yIOPSAJOUYHUBATH PALIMOHATIBHBIE YKCIA.

OxpyriaTh yncna.



BBINONHATE NPUKUAKY W OLEHKY pe3yiabTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUM YHUCIIOBBIX
BBIpa)KeHHfI. Brimmonaars I[€I>'ICTBI/ISI CO CTCIICHAMMU C HaTypaJIbHbIMU IMOKA3aTCIIAMMU.

HpI/IMeHSITb MMPpU3HAKHA ACTIUMOCTH, PA3JIOKCHUEC HAa MHOKHUTCIIM HATYPAJIbHBIX YHUCCII.

Pemarn MMPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4du, CBsA3aHHBIC C OTHOIICHUEM BCINYMH,
IIPOIIOPIMOHATIBHOCTBIO BEJIUYUH, [IPOLICHTAMU, UHTEPIIPETUPOBATH PE3YyIbTaThl PELICHU 3a1a4 C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHMUS
y4ueOHOro Marepuaia.

HaXOHI/ITB 3HAYCHUA 6YKB€HHI>IX BI)Ipa)KeHI/Iﬁ IIpH 3aaHHbIX 3HAYCHHUAX IICPEMCHHBIX.

BeinonHATe mpeoOpa3oBaHUs 1LIEJOT0 BBIPAXKEHHWS B MHOTOWIEH NPUBEACHHEM MOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BrmmmonHaTh YMHOXCHHUEC OJHOYJIICHA Ha MHOTOWICH M MHOTOYJICHA Ha MHOTOYJICH, NPUMCHATH
(hopMysIBI KBapaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHHE MHOTOWICHOB Ha MHOXXHMTEIH C IOMOIIBI0O BBIHECEHHS 3a CKOOKHU
0011ero MHOXKUTEIS, TPYIITUPOBKY ClIaraeMbIX, IPUMEHEHUs (GOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaTs npeoOpa3oBaHHUs MHOTOYJICHOB Ui PELIEHUS Pa3IUYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 pealbHON MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTEMEHEW C HATypaJbHBIMUA TIOKA3aTelsAIMU Il  TIpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pematp nuHelHbIe ypaBHEHHUS C OJHOM MEPEMEHHOM, MPUMEHsIS TpaBUila Iepexoa OT UCXOAHOTO
YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sBiIseTCA JIM YMCIO KOPHEM ypaBHEHUSI.

[IpumensTh rpaduueckre MeTOo bl IPU PElIeHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TogOupate mpuMepsl Map 4YHCEN, SBISIONIMXCS pPEIICHHEeM JUHEHHOrO YpaBHEHHUS C JABYMs
MIePEeMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHS C JABYMS MEpEMEHHBIMH,
MOJIb3YACH TpaUKOM, IPUBOJUTH MIPUMEPHI PEIICHUS YPAaBHEHUS.

Pemath crcteMsl IByX TMHEWHBIX ypaBHEHUH C IBYMS IIEpEMEHHBIMH, B TOM YHCIIE TpaduyecKu.

CocraBnaTh U pemarb JUHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO YCIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyY€HHBIN PE3yNIbTaT.

DyHKUUH

N300paxkaTh HA KOOPAMHATHOM MPSIMON TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPJMHATAM, JTY4H,

OTPE3KHU, UHTCPBAJIbI, 3alIUCBIBATH YHUCJIOBLIC ITIPOMCIKYTKHU Ha aﬂFeraI/I‘-IeCKOM SA3BIKC.



OTMeyaTth B KOOPAMHATHOHM IJIOCKOCTH TOYKH IO 33/JIaHHBIM KOOPJIMHATaM, CTPOUTH Trpaduku
nuHEeWHBIX QyHKIUH. CtpouTh rpaduk GyHkuuum y = [x|.

OnwuchIBaTh ¢ TOMOLIBIO (PYHKIMHA M3BECTHBIEC 3aBUCUMOCTH MEXKY BEIMYMHAMHU: CKOPOCTH, BPEMS,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuts 3HaueHne (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmaTe Tpaduueckuii cnoco® mpeacTaBieHUs W aHAIWM3a HWH(pOpMAIUM, W3BIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xoniy o6yuenus B 8 kiacce 00yJaronuics moayquT CIEIYIONINE TPEAMETHBIC PE3YIbTAThI:

Yucna v BbIYUCICHUS

Hcnonb30BaTh HayalbHbIE MPEACTABIECHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEN AJIs CPaBHEHMUS,
OKpPYTJICHUS ¥ BBIYMCIIEHUH, N300pakaTh AEWCTBUTEIbHBIC YK CIIA TOYKAMU Ha KOOPAMHATHON MPAMO.

[IpumeHsATh MOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YS MPH HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJIHATH MPeoOpa3oBaHUs BbIPAXKEHUH, COJEpKaIINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Wcnonb3oBath 3anicy O0JIBIINX U MAJIBIX YHCET C TOMOIIBIO IECATUYHBIX Ipo0el 1 cTeneHei uncna
10.

AnredOpanyeckue BbIpasKeHU s

[IpuMeHATh MOHATHE CTENEHM C LENbIM IOKa3aTesIeM, BBIIOJIHATH MpeoOpa3oBaHMs BbIPAKECHUM,
COJZIEPKalIUX CTEIICHU C LENIBIM TIOKA3aTEIIEM.

BBINONHATE TOXJIECTBEHHBIE NPEOOPA30BAHUS PALlMOHAIBHBIX BBIPAXKEHUH HA OCHOBE IPABUI
JeWCTBUI HaJl MHOTOYJIEHAMH U alreOpanyeckKUMHU ApoOsMU.

PacknanpiBaTh KBaspaTHBIN TPEXYICH HA MHOKUTEIIH.

[IpuMeHnsaTh NpeoOpa3oBaHUs BBIPAKEHUN JUIs PELICHUs Ppa3IM4YHBIX 3aJad M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKU.

YpaBHeHus 1 HEPABEHCTBA

Pemarps nuHeWHbIE, KBAaJpaTHBIC ypaBHEHUS U PALMOHAIBHBIE YPABHEHMsI, CBOIAIIMECS K HUM,
CUCTEMBI JBYX YPABHEHUM C JBYMs IEPEMEHHBIMU.

[IpoBoauTh HpOCTEHIINE HCCIENOBAHMS YPAaBHEHUHM M CUCTEM YypPaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEeM Trpaduyeckux mpeicTaBieHui (ycTaHaBIMBAaTh, MMEET JIM YypaBHEHHME MM CHUCTEeMa
yYpaBHEHUH pELIeHHUs, €CII UMEET, TO CKOJIBKO, U ITpoyYee).

[lepexoauTe OT CIIOBECHOM (OPMYIUPOBKM 337auM K €€ anreOpandeckod MoJeNu ¢ MOMOIIBIO
COCTaBJICHUSI YPAaBHEHMsI WM CHCTEMBl ypaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3aJ1a4M MOJTY4YEHHBIN pe3ysbTar.



[IpuMeHsTH CBOWMCTBA YHCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKU, pElIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M MX CHCTEMBI, JaBaTh IpaUyecKyl HIUTIOCTPALMI0 MHOXKECTBA
pelIeH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lornMaTh W WCHOJB30BATH (PYHKIHMOHAIBGHBIC TOHATHA M S3bIK (TEPMHHBI, CHMBOJMYECKHE
0003HaueHMsT), ONPEACIATh 3HaYCHNE (PYHKIMH 10 3HAYEHUIO apTyMEHTa, OTPEACIISITh CBOWCTBA (PYHKIHH
o e¢ rpaduky.

CtpouTs rpaduku dJIeMEHTapHBIX (QYHKIMH BHJIA:

y=k/x, y=x2, y=x3,y = |X|, y = VX, oIHCBIBaTh CBONCTBA YHCIOBOH (DYHKIHUH 110 68 rpaduKy.

K xonIty 00yueHus B 9 kjacce o0yJaronuics moayduT CIEIYIONIHE TPEIMETHBIC PE3YIbTAThI:

Yucia u BbIYUCTEHUS

CpaBHHBATH ¥ YIIOPSIOUYMBATH PAllHOHATIBLHBIC H UPPAMOHATIHHBIE YUCIIA.

BemonaaTe apupmeTnueckue NEHCTBHS C pAllMOHAIBHBIMH YHCIAMH, COYeTas YCTHBIE W
MUCHMEHHBIC TTPUEMBI, BHITIOTHATH BEIYMCIICHUS C UPPAMOHATHLHBIMH YHCIIAMH.

HaxonuTh 3HaUEHUS CTETICHEH C IENTbIMU TIOKa3aTesIMUA M KOPHEH, BRIYHACIISTH 3HAYEHUS YUCIIOBBIX
BBIPAKEHUII.

OKpyryiaTh [€HCTBUTENbHBIE YHCIA, BBIMOJHATH MPUKUAKY pE3yJbTaTa BBIUMUCICHHM, OLIEHKY
YHCIIOBBIX BBIPAXKECHHIH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nmuHelHbIe ¥ KBaJpaTHbIE YpaBHEHUS, YpaBHEHHUsI, CBOSIINECS K HUM, IpOCTeHne JpooHo -
paloHaIbHbIe ypaBHEHUSI.

Pemath crcteMsl IByX JTMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI JIByX ypaBHEHUH,
B KOTOPBIX OJIHO YpaBHEHUE HE SIBJISCTCS JIMHEHHBIM.

Pematp TekcToBbIe 331aul anreOpanyecKuM CIIOCOOOM C MOMOILBIO COCTABJICHUS YpaBHEHUS WU
CUCTEMBI JBYX YPaBHEHHH C IByMs I€PEMEHHBIMHU.

[IpoBoauTh mpocTeiiMe HCCIEAOBaHMUS ypaBHEHUH M CHUCTEM YpaBHEHUH, B TOM 4YHCIE C
MpUMEHeHHEeM TpaduyecKuX MpeAcTaBleHu (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHUCTEMa
ypaBHEHUH pEellIeHUs], €CITU UMEET, TO CKOJIbKO, U IpoUee).

Pemiare nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXxkaTh pelIeHne HEPABEHCTB Ha
YHCII0BOH NMPSAMOH, 3aMCBHIBATH PEIICHNE C TOMOIIBIO0 CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXKaTh pEIIeHUEe CUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSMOA, 3alUCBIBATh PELIEHUE C
MOMOIIIbIO CUMBOJIOB.

Hcnons30BaTh HCEPABCHCTBA IPpU PCIICHUU PA3JIMYHBIX 3a/1a4.



DyHKUUH

Pacnio3naBare (yHKIMH H3ydeHHBIX BUAOB. [loKa3piBaTh CXEMaTHUECKH pACIOJIOKEHHE Ha
KOOPAMHATHOM MIocKoCcTH TpadukoB GyHkuunii Buga: Y = kx, y =kx + b,y = k/x,y =ax2 + bx + ¢, y = x3,
y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHi KOd(PDUIHEHTOB, ONUCEIBATE CBOMCTBA (DYHKIIHIA.

Ctpouth M M300pakaTh CXeMaTHYECKH rpaduku KBaApaTHYHBIX (YHKIHH, OMUCHIBATh CBOWMCTBA
KBaJIPaTUYHBIX QYHKIUH 1O UX rpadukam.

Pacnio3naBate KBaapaTWyHyl0 (QYHKIUIO 1O (GOpMyle, TPUBOIUTH MPHUMEPHl KBaJpaTHUYHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

YucioBble MOCI€10BATEIbLHOCTH U MPOrPeccun

Pacrnio3naBate apupMeTHIECKYIO H TEOMETPUIECKYIO MPOTPECCHH MTPH Pa3HBIX CIIOcO0ax 3aaaHusl.

BbINONHATE  BBIUMCIIEHHUS C UCHOJIb30BaHUEM (QOpMyn N-TO wieHa apudMeTHdecko u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TUIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YMCIIOBBIMU MOCIIEIOBATEIHHOCTSMH, B TOM YHCIIE 33/1a9H M3 PEATBHOM

KU3HH (C UCTIOTH30BAHUEM KAIBKYIATOPA, ITU(POBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaXKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs U1 HEPABEHCTBA. Y paBHEHHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
Y https://m.edso0.ru/7f419d08
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 Etiiﬂ;l:::(izggﬁ £419408
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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