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IMNOACHUTEJIBHASA 3AITUCKA

AnreOpa sBASICTCS OJIHUM U3  OINOPHBIX KYPCOB OCHOBHOI'O 0011€ero
oOpa3oBaHus: oHa o0ecreynBaeT U3yuyeHue JPYyrux JUCHUIUIMH, KaK €CTECTBEHHO-
HAYYHOTO, TaK ¥ TYMaHMTApHOIO IMKJIOB, €€ OCBOEHHE HEOOXOOUMO sl
IIPOJIOJKEHUST 00pa30BaHusl U B ITOBCEHEBHOM »*U3HU. PazButue y 00yuarommuxcs
HAyYHBIX TIPEACTABICHUI O TPOMCXOXKAEHUM M CYIIHOCTH ajredpandeckux
aOcTpakiuii, criocode OTpaKeHUs MaTeMaTHYeCKOM HayKOM SIBIICHUM KU NPOLIECCOB
B NPUPOJC M OOIIECTBE, POJHM MATEMaTHYECKOrO MOJICITHUPOBAHUS B HAYyYHOM
II03HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOI'O MUPOBO33PEHHUS
¥ Ka4eCTB MBILUICHHs], HEOOXOUMBIX JUISl a/1allTallii B COBPEMEHHOM LIH(PPOBOM
obmectBe. M3ydeHue anreOpsl oOecleUMBAET PA3BUTHE yMEHUsA HAOJIOAATh,
CpPaBHMBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTU MBIIUICHUS,
CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS M BBIBOIBI,
dbopmynupoBath yrBepiieHus. OcBoeHUE Kypca airedpbl 00ecrieuuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYYalolMXCSA: OHM WCIOJB3YIOT ACAYKTHBHBIC U
UH/YKTUBHBIC PAacCyxAcHUS, 00001ICHHE U KOHKPETU3AIMI, aOCTparupoBaHue 1
ananoruto.  OOyvenue  anrebpe  npeanosiiaraeT  3HAYUTENbHbIH  00BEM
CaMOCTOSITETbHOM  JEATEIIBHOCTH OOYYAaIOUIMXCsA, TMO0ITOMY CaMOCTOSTENBHOE
pelICHHE 3a1a4 SBJISICTCS pean3alei 1eITeIbHOCTHOIO NPUHIUIIA 00y4eHHSI.

B cTpykType mnporpammsl yueOHOTO Kypca «Aisrebpa» IIs OCHOBHOTO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHHUMAIOT COJIEP/KATEIbHO-METOIMYCCKHUE
muHuK: «Yncna u BeIYHCICHUS, «AnreOpandeckue BBIPDAKCHUS», «YpaBHECHUS 1
HepaBeHCTBa», «DyHkuum». Kaknas H3 3THX COHEPKATEIbHO-METOIUYECKUX
JIMHUM pa3BUBACTCA HA MPOTHKCHUU TPEX JIET U3YUCHUA Kypca, B3aUMOACHCTBYS C
JpYTUMHU  €ro JuHusiMA. B Xxone wu3yuyeHus ydeOHOro Kypca oOOydaromiumcst
IIPUXOJMUTCS JIOTHYECKU PAacCy’ JaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBA3M ¢ 2TMM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOPbIE OCHOBBI JIOTMKH, MPEJCTABICHHbBIE BO BCEX OCHOBHBIX paj3jeliax
MaTeMaTHIECKOTO 00pa30BaHuA U CIIOCOOCTBYIONIME OBIAJACHHUIO 00yYaIONIUMHUCS
OCHOB  YHHMBEPCAJIbHOIO  MareMaruyeckoro si3bika. Cojepxare/ibHOH U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHuM «Yucna W BbIYUCICHUS» CIYKUT OCHOBOM JUIA
TATbHEHINET0 M3yYeHHsT MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy 00yJaromuXxcs
JIOTHYECKOTO MBIIUICHUSA, (POPMHUPOBAHUIO YMEHH MOJIB30BAThCA AITOPUTMAMHU, a
TAKKe NPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMbIX JUIsl TOBCETHEBHOM
JKU3HHU. Pa3BUTHE MOHATHSA O YMCIIE Ha YPOBHE OCHOBHOIO o0uiero oOpa3zoBaHus
CBA3aHO C PalMOHATLHBIMM M HWPPALMOHAIBHBIMM dYHCIaMH, (OopMUpOBaHHEM



NPEACTABICHUH O JECHUCTBUTEIBHOM 4YHCIIE. 3aBEPIICHHE OCBOCHHUS YHCIOBOU
JIMHUK OTHECEHO K CpeHEMY 001IeMy 00pa3oBaHHIO.

Conepkanue IByX alnreOpanyecKkux JUHUN — « ANTeOpanyecKue BhIPAKEHUA»
U «YpaBHEHHUS M HEPABEHCTBaA» CIOCOOCTBYET (OPMHPOBAHHIO Yy O0YYaAIOIIUXCSA
MaTeMaTHYECKOTO ammapara, HCOOXOAMMOro JUIA pPEHICHHS 3aad MaTeMAaTHKH,
CMEXKHbBIX IIPEIMETOB M IPAKTUKO-OPUEHTUPOBAaHHbIX 3aja4y. Ha ypoBHe
OCHOBHOTO 00mero oOpa3zoBaHus y4eOHBIH MaTepuan TPYIIHUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKeHHH. AnreOpa JEeMOHCTPHUPYET 3HAUCHUE MaTEMaTHKH Kak
A3bIKA JJIA TIOCTPOCHHMA MATEMATHYECKUX MOJIEIEH, ONHMCaHUsA MPOLECCOB H
ABICHUN peampbHOrO MHpa. B 3agaum o0ydenus anreOpe BXOAAT TakKe
JaJbHEHIICe pa3BUTHE AITOPUTMHUYECKOTO  MBILIICHHUS, HEOOXOQUMOro, B
YacTHOCTH, [N OCBOCHHMA Kypca HWHPOPMATHKH, W OBJIAJCHHE HaBBIKAMH
JeAYKTUBHBIX paccyxacHui. [IpeobpasoBanue cuMBOIbHBIX (opM CrOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUYECTBY.

Copepxannue pyHKIMOHANBHO-TpadHUICCKON JIMHUN HALICTICHO HA MOIYYCHUE
00yJaroIMUMHCs 3HaAHUN O (QYHKIHMAX KaK BaKHCHILCH MAaTeMaTHYECKOW MOIEIH
JUTSL OTIMCAHUS U UCCIICIOBAHUS pa3HOOOpa3HBIX MPOLECCOB U SBJICHUHN B IIPUPOJIE
u obmecTtBe. M3yuenue marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
YMEHHS HCIIONB30BATH PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEJICTBA SI3bIKA MATEMATHKH —
CJIOBECHbIE, CHUMBOJIMYECKHUE, rpaduueckue, BHOCHUT BKJIaJ B (OpMHpOBaHHE
NPEACTaBICHUH O POJIM MATEMATUKH B PA3BUTHUU LMBWIM3ALHHA U KYJIbTYPHI.

CornacHo yueOHOMY IlaHy B 7-9 kjaccax wH3ydaeTcs Y4eOHBIT Kypc
«Anrebpa», KOTOPBIM BKIIOUAET CIEAYIOIHE OCHOBHBIC pa3fieNibl COASP:KaHMUS:
«Yucna u  BBIUMCIEHUS», «AJreOpandyeckue BbIpaXKeHUs», «YpaBHEHUS WU
HepaBeHCTBa», «DYHKIUUY.

Ha u3yuenue yuyeOHOro Kypca «Anredpa» orBoautca 306 yacos: B 7 kiacce
— 102 yaca (3 yaca B Henenmw), B 8 kiacce — 102 gaca (3 waca B Hegemo), B 9
kinacce — 102 gaca (3 yaca B HeJlen10).



COAEP KAHUE OBYYEHUA
7 KIIACC

Yucaa n BoIYUC/ICHHA

Jlpobu OOBIKHOBEHHBIE W AECATHYHBIC, MEPEX0] OT OAHOH (OpMbI 3amucH
apobeit k apyroi. IlomaTme panuoHANLHOTO YHMCHA, 3aMUCh, CPAaBHEHUE,
YIOpsAJOYHBAHUE  pALMOHAIBHBIX 4Hceld. ApH(METHYECKHE JCHCTBUA C
PalMOHAIBHBEIMU YucHamMu. Pemenne 3aaa4d M3 peaJbHOM NMPAKTHKM HA 4acTH, Ha
JIpoOu.

CreneHbp ¢ HaTypalbHBIM IIOKa3aTENEM: OIIPEACIIEHHE, NpeoOpasoBaHHUE
BBIP2)KEHUH Ha OCHOBE ONpEIEIeHHs, 3anuch Oonbmux uncen. IIpouenTsl, 3anuch
IIPOLICHTOB B BUAE APOOH MU JApoOU B BUAE HPOLEHTOB. TpyU OCHOBHBIC 3aJa4yd Ha
IIPOLIEHTHI, pelIEHUE 3a1a4 U3 PEaJIbHOU IIPaKTUKH.

[IppmMenenne TMpPU3HAKOB  ACHUMOCTH, pPa3lOKEHHE HA  MHOXKHTEIH
HaTypaJIbHBIX YHCEI.

PeanpHple  3aBucuMocTH, B TOM  4ucile IpsamMas u  oOpaTHas
TIPOMOPIHOHATBLHOCTH.

AJredpanvecKue BbIpaKeHUs

[TepemenHbIe, YUCIOBOE 3HAYCHUE BBIPAKEHUA ¢ MEepeMeHHOU. JlomycTuMBbIe
3Ha4YeHus nepeMeHHbIX. IIpeacrasnenne 3aBUCUMOCTH MEXY BEJIMYMHAMHU B BUJIE
(hopmynsl. Berunciienust o popmynam. [IpeobpazoBanue OYKBEHHbBIX BBIPAKEHUIH,
TOKJAECTBEHHO DPAaBHBbIE BBIPAXKEHUS, TpaBuUiIa TNpeoOpa3oBaHUS CYMM U
IIPOU3BEICHUI, IIPABUJIA PACKPBITHS CKOOOK U NPUBEAEHHUS [10JOOHBIX ClIAraeMbiX.

CBoiicTBa CTENEHU C HATYPAJILHBIM TIOKA3aTEIEM.

OnHounensl U MHOro4sneHsl. Crenens MHorowieHna. CioxKeHue, BbIYUTAHHE,
YMHOXEHHE MHOrowieHoB. DOpMylibl COKpPAIEHHOIO YMHOMXEHHS: KBajpar
CyYMMbl M KBajapar pasHOocTH. @opmyna pa3HOCTH KBajparToB. PasnoxeHnue
MHOT'OWJICHOB Ha MHOMKUTEIH.

YpaBHeHus] H HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHS, IpaBUia IpeoOpa3oBaHUsi ypaBHEHUS,
PaBHOCHJIBHOCTH YPAaBHEHHM.

JluneitHoe ypaBHEHHE C OJHOH MEPEMEHHOM, YHCIIO KOpHEH IJIMHEHHOIro
YpaBHEHUS, pelieHue JIMHeHHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHHH 110
YCIIOBHIO 33J1a4M. Penrenne TeKCTOBBIX 3a7a4 C MOMOIIBIO YPaBHEHHH.

JluneiiHoe ypaBHEHHE C JIByMsI IIepEMEHHBIMUA U ero rpaduk. Cucrema IByx
JIMHEMHBIX ypaBHEHUM C JBYMsS IEepeMEHHbIMU. Pemenue cucrtemM ypaBHEHHM
crnocoboMm mnoacraHoBku. llpumepbl pemieHus TEKCTOBBIX 3aJad € IIOMOILBIO
CUCTEM YPaBHEHM.

DOYyHKIUU



Koopaunarta Touku Ha npsamoi. YucnoBbie NpoMeKyTKH. PaccTosiHrue Mexmy
JIByMsl TOUKaMH KOOPAUMHATHOH MPsAMOH.

[IpsimoyronpHas cucrema KoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOpIMHATHON miockocTh. [Ipumepsl rpadukoB, 3aganHbiX hopmyiaMu.
Yrenne rpadukoB peanbHbIX 3aBucuMocTeit. [lomatme dynkunn. [paduk
¢yukuuu. CroicrBa Gpynkiui. Jlunernas Qynkuus, e€ rpaduk. I'paduk dynkuuu
y = [x|. 'padpuueckoe pemieHne JIMHEWHBIX YPAaBHEHWH M CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 KUIIACC

Yuciaa 1 BHIYHCTICHUSA

KBazgpatHblii kopeHb W3 uucia. [lonstue 00 uppaLnOHAIBHOM YHUCIE.
Jecstuunble puONMKEHUsT UppallMOHAIbHBIX yucesn. CBOHCTBa apuMeTHYECKUX
KBaJpaTHBIX KOpPHEH M UX MPUMEHEHHE K MpeoOpa3oBAHNIO0 YHUCIOBBIX BhIPAKEHUH
M BLIYMCJICHUAM. J{eHCTBUTENIbHBIC YHCIA.

CreneHp ¢ uenbiM moKas3aTeneM U e€ cporicTBa. CTaHgapTHas 3aMKCh YHUCIIA.
AnredOpanvecKue BbIpasKeHHs

KBagpaTtHblii  TpEXWJEH, pas3loXeHHE  KBaApaTHOro TpEXWwieHa  Ha
MHOXHTEIH.

Anredpanueckas apoOb. OCHOBHOE CBOWCTBO anredpandeckoil apoldu.
CnoxkeHMe, BbIYMTAHHME, YMHOKEHHE, JeleHue anredpandyeckux JIpo0ei.
PanmonanbHBIE BRIPAKEHUS M UX ITpeoOpa3zoBaHue.

YpaBHeHHs] H HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMysna KOpHEH KBaapaTHOTO YPaBHEHUS.
Teopema Buerta. Penienne ypaBHEeHU, CBOAAIIUXCS K JIMHEHHBIM U KBAJIPATHBIM.
[Ipocreiimue 1poOHO-pallMOHATILHBIE YPABHEHHUS.

['padmdeckas MHTEpNIpeTaIlis YPABHEHUN C IBYMS TIEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YpaBHEHWI C JABYMsI MEpPEMEHHBIMHM. [IpUMEpBI pElIeHHs CUCTEM
HEJIMHEWHBIX YPABHEHUH C JBYMS [IEPEMEHHBIMHU.

Penienue TeKCTOBBIX 3a/1a4 ajiredpanvyecKumM CrocoOoM.

YucoBble HEPABCHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NIEPEMEHHOM.
PaBHOCHJIBHOCTE HEpaBeHCTB. JIMHENHbIC HEPABEHCTBA ¢ OJHOM MEPEMCHHOM.
CucTeMbl JIMHEHMHBIX HEPABEHCTB € OJIHON MEePEeMEHHOM.

DyHKIHT

[Monstue ¢ynkuuu. OOmacTs oONpeAesicHUs M MHOXKECTBO 3HA4YCHUM
¢pyHk1uu. CiocoOsl 3a1aHus QYHKLHIA.

['paduxk Ppynkuuu. Yrtenue cpoiictB ¢pyHkuuu no eé rpaduky. [Ipumepsi
rpaukoB QyHKIHN, OTPAKAIOUIUX peajbHbIe MPOIECCHI.



@OYHKIMKA, ONHUCHIBAIOIIHE TIPAMYIO H O00paTHYIO TpONOPITMOHATBHBIC
3aBHCUMOCTH, BX Tpaduku. OyHKIMKA y = x2, y = x3, y = Vx, y=|x|. I'paduueckoe
pCUICHUE YPABHCHUN U CUCTEM YPaBHCHUIA.

9 KIIACC

Yuciaa v BEIYHCTICHUA

Panmonaneueie uncna, UppanHoOHAIbHBIE YHCIA, KOHEYHBIE W O€CKOHEUHBIE
JecAaTuYHble Apoou. MHOXKECTBO ACHCTBUTE/IBHBIX YUCEI, ACHCTBUTE/ILHBIC YUCTIA
KaKk OecCKOHEYHbIE [ecATHYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1Y MHOKECTBOM JEHCTBUTEIBHBIX YUCE H KOOPANHATHON IIPAMOA.

CpaBHeHue  JICHCTBUTEIBHBIX  4HCE], AapUOMETHUYCCKHE JICHCTBUS  C
JeHCTBUTEIbHBIMH YHUCIAMHU.

Pa3mepbl OOBEKTOB OKpYXKalOLWEro MHpPA, JUIMTEIBHOCTH IIPOLIECCOB B
OKpYKalolleM MHpE.

[TpubnuxénHOE 3HaAYEHHE BEIMYUHBI, TOUHOCTh NMpUOmKeHus. OKpyrieHue
yucesl. IIpukuaka v O1jeHKa pe3ybTaToB BEIYUCICHHU.

YpaBHeHHsI M HEPABEHCTBA

JluneitHoe ypaBHeHuUe. PelieHre ypaBHeHUN, CBOASUIUXCS K TMHEHHBIM.

KBaznpatnoe ypaBHeHHe. PemeHne ypaBHEHHMH, CBOJSIIMXCSH K KBaJPaTHBIM.
bukBajpatHoe ypaBHeHue. [IpuMepsbl pellieHus ypaBHEHUN TpeTbeil U 4eTBEPTOU
CTETEeHEN Pa3JIoKEHHEM Ha MHOKHUTEIIH.

Pemienue apoOHO-palMOHANBHBIX YpaBHeHUH. PelleHne TEKCTOBBIX 3ajad
anreOpauyeckuM MEeTOA0M.

VYpaBHeHHe C JABYMsl NEPEMEHHBIMU M €ro rpaguk. Pemenue cucrem JIByX
JIMHEUHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU. PellleHre CUCTEM ABYX YPaBHCHUH,
OJIHO M3 KOTOpHIX IJIMHEHHOEe, a jJapyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIpeTalsl CHCTEMBI YPAaBHEHHI C IByMs [IE€PEMEHHBIMH.

Perrenne TeKCTOBBIX 327124 anreOpanuecKkuM crnocooom.

UucioBble HEpaBEHCTBA M MX CBOHCTBA.

Pemenue JMHENMHBIX HEPABEHCTB C OJHOM mnepemeHHOU. Pemenue cucrem
JMHENHBIX HEpPAaBeHCTB C OJHOM IepeMeHHON. KBaaparHble HepaBeHCTBA.
I'padpuueckast wmHTEprpeTanyss HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS
NEPEMEHHBIMH.

DOYyHKIHT

KBagparuunass Gynkuus, e€ rpadpuk u cpoiictBa. [lapabona, koopaHMHATHI
BEPIIHHBI TapaboJibl, 0OCb CHMMETPUHU NMapadoIIbI.

I'paduxu byskumii: y =kx, y=kx+b, y=k/x, y=x3,y=x, y = [x| , # HX
CBOMCTBA.

YucaoBblie MOCIeI0BATEILHOCTH H NPOTrPecCHH



[loHsiTHE 4YMCITOBOM TOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEI0BATEIBHOCTH
pEKyppeHTHOH GopMysIor 1 GOPMYJIOH #-TO WICeHA.

Apudmerndeckass U reomerpuueckas nporpeccuu. Popmyibl #-ro 4jieHa
apu(pMETHUECKOH U TEOMETPUUECKOMN NTPOTrPECCHii, CYMMBbI IMEPBbIX 1 YICHOB.

N300paxkeHue 4wieHOB apU(PMETHUECKOM M T'€OMETPUUYECKONW IIPOrpeccuid
TOYKAMH HA KOOPAHMHATHOW IUIOCKOCTH. JIMHEHHBIM W 3KCIIOHEHIMAIBHBIA POCT.
CIOHBIE TIPOLEHTHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBbI

YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBILHEI'O OBPA3OBAHHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE Ppe3yJbTaThl OCBOCHMS IMPOTpaMMBI  y4eOHOro Kypca
«Anrebpay» XapaKTepU3YHOTCS:

1) naTpuoTHYECKOE BOCITUTAHUE:

NPOSIBIEHWEM MHTEpPECAa K MPONUIOMY M  HACTOSIIEMY POCCHUUCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHHUEM K  JIOCTHXKEHHUSIM  POCCHHCKUX
MAaT€MAaTUKOB U POCCHUUCKOW MAaTreMaTH4E€CKOW IIKOJbI, K HCIOJIb30BaHUIO JTHUX
JIOCTHKEHUH B JIPYTMX HayKaxX U NMPUKIaAHbIX chepax;

2) rpakKIaHCKoOe M TyXOBHO-HPABCTBCHHOE BOCIIATAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00S3aHHOCTEH I'paykAaHHHA W peajM3alli ero
Mpas, IMPEJACTABICHHMEM O MATeMAaTHYECKHX OCHOBax (yHKIIHOHUPOBAHHSI
Pa3lIMYHBIX CTPYKTYp, SIBICHU, MPOLEAYP I'pakJaHCKOro oliiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 0OCYKICHUIO ITHYCCKUX MPOOJIEM, CBA3aHHBIX
C MPAKTHYECKUM NPUMEHEHHEM JOCTHKEHHHM HAyKH, OCO3HAHMEM BaKHOCTH
MOPaJIbHO-3THYECKUX TIPUHIIUATIOB B JIESITEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIMTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3aaad
MaTeMaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHHi Ha TPOTHKCHWM BCEH JKM3HM U yCHEIIHOW mpodeccroHanbHOM
JEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMbIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHHEM WHIMBHIYAILHON TPAeKTOPHUH 00pa30BaHuA U )KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M O0IIECTBEHHBIX NOTPEOHOCTEH;

4) acTteTH4ecKOe BOCIIUTAHHE:

CIOCOOHOCTBI0 K OMOIMOHAIBHOMY MW  JCTETHUYECKOMY BOCIPHUATHIO
MaTreMaTHYeCKHUX OOBEKTOB, 3ajay, PEIICHHH, PaCCYKICHHH, YMEHHIO BHICTH
MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHA:



OpUEHTAlMEH B [EATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHbIX
Mpe/ICTaBIeHNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKA, MPUPOABI H
oburecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAYKH Kak cgepbl 4YeI0BEYECKOM
NeATEIbHOCTH, HTANOB €€ pa3sBUTHA M 3HAYMMOCTH I PAa3BUTHUS IIMBHUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH W MAaTeMaTHYECKOH KYJbTypOH Kak CPEACTBOM
[I03HAHUST MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEIILCKON
NeATeNbHOCTH;

6) ¢u3uyeckoe BocnuTanue, GopmMHpoBaHHE KYJIbTYPbl 310POBbA H
IMOIMOHATBHOT0 0JIATOMOTY Y HSI:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKHE 3HAHUSA B HMHTEpEcax CBOETO
310pOBbsl, BCACHHS  310poBOro  obpaza KH3HH  (340pOBOC  IIMTAHHE,
cOamaHCHpPOBaHHBIM pEXKUM 3aHATHH M OTABIXa, peETyaApHas Qundeckas
AKTUBHOCTb), C(HOPMHUPOBAHHOCTLIO HAaBbIKA pPEPICKCHH, MPU3HAHUEM CBOEIO
rpaBa Ha OMIMOKY M TAKOIO e MpaBa APYroro 4eioBeKa;

7) 3KOJIOrHYeCKOe BOCIIHTAHHE:

OpHEHTALMEH HA MPUMEHEHHE MATEeMaTHUYECKUX 3HAHUH IS peIIeHus 3aaady
B 00JIaCTH COXPAaHHOCTU OKpYKAIOLIEH Cpelbl, IJIAHHPOBAHHS IIOCTYIIKOB H
OLICHKM HX BO3MOXHBIX MOCHCACTBUHM JI OKpPYKAIOLIEH Cpeabl, OCO3HAHHUEM
r100anbHOr0 XapakTepa dKOJIOrHUECKUX MPo0JieM U MyTeil UX pelIeHHs;

8) ajanTanusi K H3MEHSIOIIMMCH YCJIOBHAM COLMAIBHON M NMPHPOAHON
cpeapbl:

TOTOBHOCTBIK) K JICHCTBUSIM B YCJIOBUSIX HEOIPENCIIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AeSTENbHOCTb, B TOM YHCIIEe
YMEHUE YUUThCA y JAPYTUX JIOfei, mpuodperath B COBMECTHOM ACSTEIBHOCTH
HOBBIE 3HAHMS, HABBIKK U KOMIIETEHI[UU U3 OIbITA JPYTHUX;

HEOOXOJUMOCTHI0 B (OPMHPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
(opMynupoBaTh UJICH, OHATHS, THIIOTE3bl 00 00bEKTaX U SABICHUAX, B TOM UYUCIE
paHee HEM3BEeCTHBIX, OCO3HaBaTh AePUIUTBl COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEI, IJITAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBK)  OCO3HaBaThb  CTPECCOBYK  CUTYallMKO, BOCIPUHUMATH
CTPECCOBYIO CUTYAI[MI0 KaK BbI30B, TPeOYIOUIUHA KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAaeMble peuieHus W JAedCTBHs, (POpMYIUpOBaTH M OLICHUBATH PUCKH H
1oCJIeACTBUSA, (OPMUPOBATH ONBIT.

METANPEAMETHBIE PE3VYJIBTATHI
[Mo3HaBaTe/ibHbIE YHHBepPCAJbHbIE YUeOHbIE HeiCTBUS
ba3oBblie JiornyecKue JeMcTBUs:
e BBISIBIIATH U XapaKTepHU30BATh CYIIECTBEHHBIE NMPU3HAKHA MAaTEMAaTHYECKUX
O0BEKTOB, IMOHATUN, OTHOLIEHWH MEXAY NOHATUAMH, (OPMyIHpPOBATH
ONpeje/ieHus]  MOHSATUH, YCTAHABIWMBATH  CYLUIECTBEHHBIA  MPU3HAK



KIlacCU(UKAIMN, OCHOBaHUA s OOOOINCHUA W CpPaBHEHHSA, KPUTCPUU
MPOBOMMOTO aHAJIK3a,;

BOCIIPUHUMATh, (QOpPMYJIHpOBaTh U  NPeoOpPa3OBbIBATH  CYKICHUS:
YTBEpAUTEIbHBIC M OTPULATE/bHbIC, CAMHUYHBIC, YacTHbIC M O00IIHe,
YCJIOBHBIC;

BBISIBJISITH ~ MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3H U
npotuBopeuns B (axkTax, JaHHBIX, HAOMIOMCHHAX ¥ YTBEPKIACHHIAX,
npeajiaratb ~ KpUTEpUHM Ui BbIABJIEGHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

JeaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
UHJAYKTUBHBIX YMO3AKJIIOUCHUM, YMO3AKIIOUECHUH 10 aHAJIOTUH;
pa3dupaTh J10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUH (TIPAMBIE U OT
IPOTUBHOI0), MPOBOJUTHL CAMOCTOSITCILHO HECJIOMHbBIC 10KAa3aTe/IbCTBA
MaTeMaTH4YeCKHUX (AKTOB, BBICTPAUBATH APTyMEHTAIMIO, TMPHUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUA;
BBIOMpaTh Croco0 pemeHus y4deOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Haubosee TMOAXOMALUIMH C Y4ETOM
CaMOCTOSATEILHO BBIACICHHBIX KPUTECPHEB).

ba3oBble uccieaoBaTe/ibCKue AeHCTBHA

HCIIOJIB30BAaTh BOIPOCHI KaK HMCCIEI0BATEIBCKHIT HHCTPYMEHT MO3HAHUS,
GopMyIHpOBATH BOMPOCH], (PHUKCUPYIOLIAE MPOTHBOpPEYHE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTAHABIWBAaThL MCKOMOE H JlaHHOE, (OpMHUpPOBATh
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE,

MPOBOJUTH MO CAMOCTOSITENILHO COCTaBICHHOMY TUTAHY HECIIOXKHBIH
IKCIEPUMEHT,  HeOOJbIIOEe  HCCIIe/JOBAaHHE [0  YCTAHOBIEHUIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, 3aBHCHMOCTEH OOBEKTOB
MeX]y co00ii;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHST M BBIBO/IbI IO pe3yJibTaTam
MPOBEJIEHHOTO HAOIOEHUS, MCCIIEIOBaHNs, OIICHUBATh OCTOBEPHOCTH
MOJYUYEHHBIX PE3YJILTATOB, BHIBOJOB U 0000IIEHHUI;

MPOTHO3UPOBATH BO3MOJKHOE pPa3BUTHE IIpOIlecca, a TAaKKe BBIJBUIaTh
MPEIOJNIOKEHHUS O €r0 Pa3sBUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmaunmei:

BBISBIIATH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(GOpPMALUU, JIAHHBIX,
HEOOXOJMMBIX ISl PEIICHHUS 3a/1a4H;

BBIOMpaTh, AHAJIU3UPOBATh, CUCTEMATH3UPOBATH WU HHTEPIPETUPOBATH
MH(pOpMAIHMIO Pa3IuYHBIX BUI0B U (JOPM NPEICTABICHUS;



BEIOMpaTh (GOpMy TIpeACTaBlIeHHA WHMDOpPMAMM W WIUTFOCTPHPOBATH
peuiaeMble 3ajlaud  CXeMaMM, JAdarpaMMaMH, HHOM TrpauKOM Hu HX
KOMOHHAITHAMH;

OLICHUBATh HAAEKHOCTH MHGOpPMALMU MO KPUTCPUAM, MPEITOKCHHBIM
YYUTEIEM WIH CHOPMYITHPOBAHHBIM CAaMOCTOATEIBHO.

KoMMyHuKaTHBHbBIC YHUBepPCaJibHbIe Y4eOHbIe 1eHCTBHS:

BOCHPUHUMATh H  (OPMYIHPOBATH CYHKACGHHUS B COOTBETCTBHH C
YCIOBUSAMHU U LEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3pEHMsA B YCTHBIX M NHCBMEHHBIX TEKCTax, AaBaTh MOACHEHMS IO
XOJ/Ly pelIeHus 3aa4l, KOMMEHTUPOBATh MOIyUEeHHBIH Pe3ybTaT;

B X0Z¢ 00CYXKICHHUS 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaeMOIl TeMBI,
mpoOIeMBl, perraeMoil 3a1auu, BEICKA3bIBATh UACH, HAIICICHHBIE HA TIOUCK
peuiCcHuA, COMOCTABIATL CBOHM CYIKIACHHUA C CYXKICHHAMH OPYTrUX
YYACTHUKOB JAHMAOra, OOHAPYXKHUBATh PA3JIMYMe M CXOJCTBO TMO3HMIIMMH, B
KOppeKTHOH (popme hopMyIupoBaTh pa3HOTIIACHS, CBOH BO3PAKEHHUS;
npeacTaBIATh PE3YIbLTATHI pPeHICHUA 3a14a4HU, SKCIICPHUMCHTA,
HCCICIOBaHUA,  IPOEKTa,  CAMOCTOSATEIBLHO  BbIOMparh  (dopmar
BBICTYIUICHHUS C YUETOM 33724 NMPE3CHTALMHN U OCOOCHHOCTEH ayTUTOPUH;
MOHUMATh W HCIOJL30BAaTh  MPEUMYIIeCTBA  KOMaHZHOW  H
MHIUBUYaIbHOW pa0oThl MpU pEUIeHHH Y4eOHBIX MaTeMaTHUYECKUX
3amay;

MPUHUMATH 11eJIb COBMECTHOI JESATEeNIbHOCTH, [UIAHUPOBATh OPraHH3AIUIO
COBMECTHOM paboThl, pachpedensTh BHIB paboT, IOTOBApPHUBATHCH,
o0cyKIaTh TPOIIeCC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOIBKUX
JIrOIeu;

y4acTBOBaTh B TPynmnoBeiX (opmax paboTel (oOcykaeHHs, oOMeH
MHEHHUSIMH, MO3TOBBIE€ ILITYPMbl W JPYrHe), BbHINNOJHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOM JICMCTBUS C APYTMMHU UJI€HAMU KOMAaH/IbI,
OLIEHMBATh KAaYeCTBO CBOETO BKJIAJa B OOINUII MPOAYKT MO KPUTEPHSIM,
c(hOpMYTHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTUBHbIE YHHUBepPCAJIbHBbIE YUeOHbIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJILHO COCTaBJIATH IJIAH, AJITOPUTM PEIICHUs 3aJauyu (MU ero
4acTh), BBIOMpaATh CrMOCO0 pelIeHUs C YyY4ETOM HMEIOIIHUXCS PECYypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh H KOPPEKTHPOBATH
BapHaHThI peLIEHUI ¢ y4ETOM HOBOU UH(DOpMAIUK.

CHMOKOHTP 0J1b, SMOIIHOH AJIbHbLIH HHTEJLJIEKT:

BIAJeTh CMOCOOaMHM  CAMOIIPOBEPKH, CaMOKOHTPOJS mpolecca H
pe3ylibTaTa pelieHus MaTeMaTU4eCKO! 3a/1auu;



e TMPEIBHACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTb TIPH PEIICHUU
3a71a4iM, BHOCHUTb KOPPEKTHBBI B JICATCJIBHOCThH HA OCHOBE HOBBIX
00CTOATENIBLCTB, HAWJIEHHBIX OIIHOOK, BHISBJIEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOM 1IN
M YCJIOBHAM, OOBACHATH MPUYIUHBI TOCTHKCHHUS HIIM HEIOCTHKCHUS 1ICIIH,
HaX0JIUTh OIIHOKY, JIaBaTh OLECHKY MIPUOOPETEHHOMY OIIBITY.

IHNPEJIMETHBIE PE3YJIBTATDBI

K koHuy oO0ydenus B 7 kiacce OO0ydarolMiics MOJYUYUT CIEIYIOLIHE
IIPEAMETHBIE PE3YJIBTATHI:

Yuciaa 1 BHIYHCTICHUSA

BhINIONHATE, coyeTas YCTHBIE W IHCbMEHHBIE MPUEMBI, apU(METHYECKHE
JIEHCTBUS C pallMOHAJIBHBIMU YHCIIAMH.

Haxomute 3Ha4YeHWS YHCIOBBIX BBIPAKECHMH, MPHUMEHATH pa3zHOOOpa3HbIE
criocoObl U MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUA, COAEPIKAIIUX
OOBIKHOBEHHBIE M ICCATHYHBIE TPOOH.

[lepexoauTh OT OXHOI (OpMBI 3alKUCU YHUCEN K JAPYyroi (rnpeoOpa3oBbIBATH
JICCATUYHYIO JIpoOb B OOBIKHOBEHHYH, OOBIKHOBEHHYIO B JECCATUYHYH, B
YaCTHOCTH B OECKOHEUHYIO ICCATUYIHYIO IPOOB).

CpaBHUBATH U YHOPSI0YMBAThH PAllMOHATILHBIC YKCIIA.

OKpyraare yucna.

BBINOJIHATE NPUKKMAKY U OLICHKY pe3yJbTaTa BBIYUCICHUM, OLICHKY 3HAUYCHUM
YUCJIOBBIX BbIPaKCHUN. BBINOIHATE JCHCTBUS CO CTENCHSAMH C HATypaJlbHBIMH
MIOKa3aTESIMU.

[IpumMeHsITD  NpU3HAKM ~ JCIMMOCTH,  Pa3jOKCHUE HAa  MHOKHTEIH
HATypaJIbHBIX YUCEIL.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3a]a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJWYUH, MPONOPUHOHAIBHOCTBIO BEJIMYHMH, NPOLEHTAMH, HWHTEPNPETHPOBATH
pe3yJabTaThl peleHHs 3a7a4 ¢ y4€TOM OTrpaHMYEHHUIA, CBSI3aHHBIX CO CBOWCTBAaMHU
paccMaTpuBaeMBbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHU

Hcnonb3oBaTh anredpanvyeckyrd TEPMUHOIOTHIO U CUMBOJIUKY, MPUMEHSThH
€€ B IpOIecCe OCBOECHUA Y4EOHOTO MaTeprana.

Haxomuth 3HavYeHUs OYKBEHHBIX BBIPAKEHUH [PU 3a/IaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BoimonHATe  mpeoOpa3oBaHHs ~— [EIOTO0  BBIPAKEHHUS B MHOTOWICH
IPHUBEICHUEM MOJ00HBIX CllaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE yMHOKEHUE OJHOYWIEHA HAa MHOTOYIEH M MHOrO4YJIEHa Ha
MHOTO4JICH, MPUMEHATH (POPMyYJIBI KBaJIpaTa CyMMbI U KBaJpaTa Pa3HOCTH.



OcyliecTBIATh Pa3N0KEHUE MHOTOWIEHOB HAa MHOMKHUTEIHM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM 0OIEro MHOXKHUTES, TPYNIHPOBKH  CJIaracMbiXx,
IPUMEHEHHS (DOPMYII COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHATH MpeoOpa3oBaHKus MHOTOWICHOB Ul PELICHMS Pa3IuYHbIX 3a/1ay
U3 MaTEMATHUKH, CMEKHBIX MPEJIMETOB, U3 PEaTbHON NMPAKTHKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HATYpPAJbHBIMHU [IOKA3aTENsIMH IS
mpeodpa3oBaHus BEIPAKCHHH.

YpaBHeHHs] © HEPABEHCTBA

Pemate nuHeWHBIE ypaBHEHHsA C OJHOW TNEPEMEHHOM, MPUMEHAA TpaBHUIIA
nepexoaa OT UCXOJHOTO YPaBHEHHS K PaBHOCUIBHOMY emy. IIpoBepsaTs, sBiagercs
JI1 YUCIIO KOPHEM YpaBHCHHUSL.

[TpuMenATs rpaduuecKkue METOABI TIPH PEIICHUH JTHHEHHBIX YPaBHEHUH U UX
CUCTEM.

[TogOupate npuUMEpbl Nap YHCEN, SBJISIONMXCS PELUICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMs [IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsl [IEPEMEHHBIMU, I0JIb3YSACh TIpadUKOM, NPUBOAUTE IPUMEPBl PELICHUs
YpaBHEHHUS.

Pemate cucTteMsl IBYX JIMHEUHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMH, B TOM
yuclie rpaduuecku.

CocraBnaTe M pemaTh JHHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIOBHIO 3a/auyd, UHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4H MOJTyYEHHBIH pe3yJIbTarT.

DOyHKIHU

M300paxaTh Ha KOOPAUHATHON MPSIMOM TOUYKHU, COOTBETCTBYIOLINE 3a1aHHBIM
KOOpIMHATAM, JIyYH, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YHCIIOBbIE IPOMEXKYTKH Ha
aredpandyecKkoM s3bIKe.

OtmeyaTh B KOOPJAMHATHOH IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATAM,
CTpouTh rpaduku MuHeHbIX GyHKIUH. CTpouTh rpaduk GyHKIUU Yy = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUHA HU3BECTHBIE 3aBUCHUMOCTH MENKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, PACCTOSIHHE, LI€HA, KOJUYECTBO, CTOUMOCTD,
IIPOU3BO/IUTEIILHOCTD, BPEMsI, 00BEM pabOThI.

HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumats rpadudeckuit cnocod MpescTaBieHUs U aHaliu3za HHPOpMaLKH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPa(YHUKOB pearbHBIX MPOIECCOB
U 3aBUCUMOCTEH.

K xoHmy oOyuenuss B 8 kiacce oOy4arOmuiics MONYYHUT CIEIYIONIHE
IIPEAMETHBIE PE3YJIHTATHI:

Yucaa u BbIYUCTICHUS



Hcnonb30BaTh HavallbHBIE IIPEICTABICHHAS O MHOMKECTBE JEHCTBUTEIBHBIX
qHCesT [UIs CPAaBHEHHSA, OKPYTJICHUS M BBIYHCICHUH, W300paxarh J1€HCTBUTEIbHBIC
qHclla TOYKaMH Ha KOOPJAMHATHOU ITPSAMOM.

[IpumeHsTh MOHATHE apUPMETHUYECKOTO KBAJAPaTHOTO KOPHS, HAXOIUTh
KBaJpAaTHBIC KOPHH, HMCIONB3YA IMPH HEOOXOAMMOCTH KaJIbKYIATODP, BBITOJHATH
peoOpa3oBaHUs BBIPAKEHUM, COAECPKALUX KBaJpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBaTe 3anucy OOJBIIMX M MajbIX YUCEJ € MOMOIIBIO JIECATHUYHBIX
npo0Oeit u creneneit yucna 10.

Anredpanyeckue BbIpazkeHH

[lpumensTh TMOHATHE CTENEHM C LEJIBIM  II0Ka3aTeIeM, BBIIOJIHATE
npeoOpa3oBaHus BEIPAKEHNUH, COAECPKAIINX CTENICHHU C IEIBIM ITOKa3aTelIEM.

BrIMONMHATE TOXIACCTBCHHBIC NPEOOpPa3OBaHUA PALMOHANIBHBIX BBIPAXKCHUHN
Ha OCHOBE IPaBUJI JICHCTBUIN HAJI MHOTOWICHAMHU U areOpandecKuMu IpoosiMu.

PackianpiBaTh KBaJpaTHBIN TPEXUICH Ha MHOKHUTEIIH.

[IpuMeHsTh MPeodpa30BAHUS BHIPAXKCHUH IS PEIICHUS PA3IuYHBIX 3a7a4 W3
MaTEeMaTUKH, CMEKHBIX IIPEJAMETOB, U3 peajlbHOU MIPaKTHKU.

YpaBHeHHsI H HEPABEHCTBA

Pemrate nuHEHHBIC, KBAaJpaTHBIC YPABHCHUA M PALMOHAIBHBIC YPAaBHEHHS,
CBOJISILIIMECS] K HUM, CUCTEMBI [IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMHU.

[IpoBOaAMTH MPOCTEHIIHE MUCCIIEAOBAHHUS YPABHEHUM M CHCTEM YpPaBHEHMH, B
TOM YHCIE C [IPUMEHEHHEM I'paMuecKUX NpeICTaBIeHUN (yCTaHaBIUBAaTh, UMEET
W ypaBHEHHE WIIM CHUCTEMa YPABHEHHUH pEIIEHUs, €CIIH MMEET, TO CKOJIbKO, H
npouee).

[lepexoauTh OT CJIOBECHOM (HOPMYIMPOBKH 3ajauu K e€ airedpanyeckoi
MOJIEIM C IIOMOIIBIO COCTaBJI€HUS YPABHEHHS WM CHCTEMBI YpaBHEHHH,
UHTEPIIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M MOJTYyYEHHBIH pe3y/bTarT.

[IpuMeHsATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISI CPAaBHEHUs, OLCHKH,
pelmarh JUHEHHbIE HEPABEHCTBA C OJHON IIEPEMEHHOW M HMX CHUCTEMBI, JaBaTh
rpaUuecKyl0 WIIIOCTPALMI0 MHOXKECTBA PEIICHUN HEpPaBeHCTBA, CHUCTEMbI
HEPABEHCTB.

DYyHKIUA

[ToHuMaTh U UCIOJIL30BATh (PYHKIIMOHAJIBHBIE MOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHMsI), ONPEIC/sITh 3HAUY€HHE (YHKUHUHM IO 3HAYEHUIO
apryMeHTa, OrpeieasaTh CBOMCTBA (PyHKIMH 1O e€ rpaduky.

Ctpouts rpadUku dJ1eMEHTApHbIX (PYHKIUH BUA:

y=kix,y=x2, y=x3y= x|, y = VX, OIIMCHIBATH CBOMCTBA YHCIOBOI
dyHkuum no eé€ rpaduxy.



K koHiy obOydenms B 9 kiaacce oOyJarommidcs TONYYHUT CICIYIOIIHE
IIPEAMETHBIC PE3YJIbTATHI:

Yucaa v BbIYHCICHHUS

CpaBHUBaTh ¥ yNOPAJ0UYMBATH PAlMOHAILHBIC U HPPALMOHATIBHBIC YHCIIA.

Beimonuats apudmeTHdecKkue IEHCTBHA C PAlMOHAIBHBIMH  YHCJIAMH,
coderas YCTHbIE U IIUCbMEHHBbIE MPHUEMBI, BBINOJIHATL BbIYUCICHUA C
UPPALMOHAIBHBIMH YU CIIAMH.

HaxomuTh 3HauyeHWs cCTeleHEHd ¢ 1EJbIMH II0Ka3aTelissMd U KOpPHEM,
BBIYHMCIIATE 3HAYEHUS YUCIOBBIX BBIPAKECHUH.

OKpyryiATe [EWCTBUTENBHBIE YHCIA, BBINOJIHATE TPUKHAKY pPeE3yJbTara
BBIYKCJICHUH, OLICHKY YUCJIOBBIX BbIPAKECHUI.

YpaBHeHUs] 1 HEPABEHCTBA

Pewate JMHEHHBIC M KBaJApPAaTHBIC YPABHEHUs, YPABHCHHSA, CBOAALIUECS K
HUM, IIPOCTEeHIINe ApoOHO-PALIMOHATIBHBIC YPABHCHHUS.

Pemate cucteMbl IBYX JIMHEHWHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU H
CHUCTEMBI JIBYX YPABHCHHM, B KOTOPBIX OHO YPABHCHUE HE ABISICTCS TUHCHHBIM.

Penrate TEKCTOBbIC 3ajaud aireOpaHuyeckuM CIOCOOOM ¢  TOMOILIBIO
COCTAaBJCHHUS YPAaBHCHHS WJIN CUCTEMbI ABYX YPAaBHEHHH ¢ ABYMS NMEPEMEHHBIMHU.

ITpoBOAUTE NMPOCTEHIINE UCCIICAOBAHUA YPABHEHUHM U CHCTEM YPaBHEHMH, B
TOM YHCJIe C MPUMEHEHUEM I'PaPUUYECKUX MPECTABICHUN (yCTaHABIMBATL, UMEET
M YpaBHCHUEC WIM CHCTEMa YpPAaBHCHHUH DEIICHUSA, €CIU HMMEET, TO CKOJNBKO, W
npouee).

Pemats nuHeliHblE HEpaBEHCTBA, KBaJpaTHbBIE HEPABEHCTBA, M300pakaThb
pelIeHne HEPaBEHCTB Ha YHUCIOBOW MPSMOM, 3alMCHIBATH PEIIEHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEMHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIIUE KBAJAPATHOE HEPABEHCTBO, U300pa)xkaTh peIllleHHUEe CHUCTEMbI
HEPAaBEHCTB Ha YMCJIOBOM IPSMOIA, 3alIMCHIBATH PEILIEHHE C ITOMOIIbIO CUMBOJIOB.

Hcrions30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a1a4.

DyHKIHA

Pacnio3naBath (YHKIMHM U3Y4eHHbIX BUI0B. [loka3biBaTh cXeMaTHYECKH

pacroyioKeHHe Ha KOOPJIMHATHOHN II0OCKOCTH TpadukoB GpyHKIUM Buna: y = kx, y
=k +b y =k, y=ax2 + bx + ¢, y =x3, y =Vx, y = |x|, B 3aBucHMOCTH OT
3HaYeHUN KOA((PULIMEHTOB, ONUCHIBATL CBOMCTBA () YHKIIHIA.

Ctpouth W H300pakaTh CXEMATHYECCKH I'paUKH KBaJpaTHYHBIX (DYHKIHH,
OMHCHIBATH CBOMCTBA KBAAPATHUHBIX (PyHKLMHI M0 UX Tpadukam.

Pacrnio3naBath KBagpaTHIHYK (PYHKIHIO MO (OpMYJE, MPUBOIUTH MPUMEPEI
KBAJAPATHYHBIX QYHKUNN U3 peaabHOU KHU3HHU, QU3UKH, TCOMETPHH.



Yuc/oBble M10CAEA0BATEIBHOCTH H IPOrPecCHH

PacnosnaBath apu(METHUYECCKYI0O H TEOMETPHUYECKYIO MPOTPECCHH  TIPH
pasHbIX criocobax 3agaHus.

BbIMOMHATG  BBIYMCICHHA C  HCIONb30BaHHEM (OPMYJa N-ro  4ieHa
apupMETHICCKON U TEOMETPUUECKON TTPOTPECCHiT, CYMMBI TIEPBBIX N YJICHOB.

M300paxaTh 4YiaCHBI IOC/ICIOBATCIIBHOCTH TOYKAMH HAa KOOPAWHATHOM
MIJIOCKOCTH.

Pemate 3aja4u, CBs3aHHBIE C YHCJIOBBIMH I10CJICIOBATEIILHOCTIMHU, B TOM

YHCIIC 3aJa49M M3 PeaTbHOM KMU3HM (C UCTIONB30BAaHUEM KalbKYIATOpa, [H(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE INVIAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJ1IeKTPOHHbIE
HanmeHoBaHHe pa3iesioB H TeM ' uupposBbIe
Ne n/m Ly Kontpoasupie | Ilpakrnyeckne (cpp )
POTrPaMMBbI Beero o0pa3zoBaTeibHbIE
paboThI padoThI
pecypchl
) Yucna u BeuKciIcHUA. PalmoHansHeie 2 1 0 bubauoreka [JOK
yHcaa https://m.edsoo.ru/7f415b90
2 AnreOpanyecKue BIpa)KCHUSA 28 2 0 e
https://m.edsoo.ru/71415b90
bubnuorexka 1HOK
3 Y 20 1 0
PABHEHITE 1 HEpaseHesa https://m.edsoo.ru/7f415b90
bubmuoreka [[OK
4 K . D 24 | 0
OOPIMHATEL  rpauic. Oyririry https://m.edsoo.ru/7f415b90
bubnmoteka [{OK
2 Hopropemas o o0obusmte R : 0 https://m. edsoo.ru/7f415b90
OBIIEE KOJJUYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KJIACC

KoummuecTBo yacos JIEKTPOHHbIE
HanmenoBanue pa3aeios H Tem uudposeIe
Ne i/m P Kontpoasubie | Ilpakrundeckne (nibp )
NpoOrpaMMbI Bceero o0pa3oBaTe/ibHbIE
padoThl padoTbl
pecypchl
bubmmoteka [OK
1 Y -K 15 1 0
ucna u Beiurciaenus. Ksajgparuesie xopau https://m. edsoo.ru/7f417af8
5 Yucna v BeranciaeHus. CTEneHs ¢ meabiM 7 0 0 bubnuoreka [JOK
roKasaresaeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKeHHsl. 3 0 0 bubnmortexa [JOK
Keagpartnslii TpéxunieHn https://m.edsoo.ru/7f417af8
4 AnreOpanyccKHe BhIPAKCHUS. 15 1 0 bubmuoreka [{OK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 YpasHenus n HepaBeHcTBa. KBajparHele 15 i 0 bubnuoreka LJOK
YpaBHCHUA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus n HepaBeHCTBa. CHCTEMBI 13 1 0 bubmmoreka IJOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnuoreka [TOK
7; : CH 12 1 0
YpaBHeHus u HepaBeHeTBa. HepaseHceTBa https://m.edsoo.r/ 7641 Taf8
bubmuorexa IJOK
8 3} : 03 5 0 1
FHILIHE. HtHopHhidoRa https://m.edsoo.ru/7f417af8
bubnuoreka [OK
9 D . Hucnossie 9 1 0
JRETI SHCOEsE https://m.edsoo.r/7£417af8
bubnuoteka [JOK
10 [Tosropenue u 00oOIEHNE 8 1 0 hitps://m. cdsoo.rw/ 41 7af8
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 7 1




9 KIIACC

KosmyecTBo yacos DJIeKTPOHHBbIE
HaunMmeHnoBaHne pasaesioB H TeM uHppoBbLIE
Ne i/m . Kontpoabubie | Ilpakrnyeckue (wadp )
NMPOrpaMMbI Bcero odpa3zoBaTe/bHBIE
padoTsl padoThl
pecypcsl
Yucna u BeraucacHus. JlelCTBUTEIBHBIC 3 1 0 budimmoreka [JOK
qyucaa https://m.edsoo.ru/7f419d08
YpaBHEHHS U HEPABEHCTBA. Y PaBHEHHUS € 14 1 0 bubnuorexa LHOK
OJIHOM MEepeMeHHON https://m.edsoo.ru/7f419d08
VpaBHeHHs U HepaBeHCTBA. CHCTEMBI 13 ) 0 bubmnorexa LHOK
ypaBHEHHH https://m.edsoo.ru/7f419d08
YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 Bntisorexa LIOK .
https://m.edsoo.ru/7f419d08
butsimoreka [JOK
] 16 1 0
SRSHER https://m.edsoo.ru/7f419d08
budmnoreka [IOK
. ; 15 1 0
HCTIOBRIE TOCTEAORATCLHOCTH https://m.edsoo.ru/7f419d08
[TorTOpEHue, 0000IIECHIE, CUCTEMATH3AITHS 20 1 0 bubnuoreka [JOK
3HAHHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 7 0




YYEBHO-METOJUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 151 YYEHUKA

» Anrebpa, 8 kimace/ Jlopodeer I'.B., CyBoposa C.b., byaumosua E.A. u
npyrue, AkunoHepHoe obmectro «M3narensctBo «IIpocBemeHue
» Anirebpa, 9 knacc/ Jlopodees ['.B., Cysoposa C.b., bynumosuu E.A. u
apyrue, AkunoHepHoe obuectso «M3narensctBo «IIpocsemieHue
» Anrebpa, 7 xmacc/ Jlopodeesr I'.B., CyBoposa C.b., byaumosud E. A. n

npyrue, AkuuoHepHoe odectBo «M3narenscrBo «IIpocsenieHue

METOAUYECKHUE MATEPUAJIbBI JIS YUYUTEJIA
1. Anrebpa 7, I'.B. Jlopodees, C.b. Cysoposa, E.A. bynumosuu u 1p, M.:
[Tpoceeuienue
2. Anrebpa, Jlupakruueckue Mmarepuansl, 7 knacc, JLIT. EBcradrena, A.IL
Kapn, M.: [IpocBemienue
3. Anrebpa. Konrponsabie padotel.7 kinace JI.B. Ky3nenora, C.C. Munaera
M.: [IpocBenienne
4. AnreOpa. Meroauueckue pekomenaauuu 9 kiaacc C. b. Cysoposa, E. A.
bynumosny, JI. B. Kysnenosa, C. C. Munaesa, JI. O. Pocnosa M.:
[Ipocsenenue
5. Anre6pa 8.I".B. /lopodees, C.b. CyBopoga, E.A. bynumosud u jip, M.:
ITpoceetienue

6. Anrebpa, JInpakrnueckue marepuansl 8 kinace JLIT. EBcradbera, A.Il.



Kapn M.: IIpocBemienue

7. Anredpa. Konrponberbie padoTtsl. 8 kimace JI.B. Ky3snenosa, C.C. Munaesa
M.: IIpocsenienne

8. Anrebpa. Merognmaeckue pekomenaamun 8 kmacc C. b. Cysoposa, E. A.
bynumosuy, JI. B. Ky3nenosa, C. C. Munaesa, JI. O. Pociosa M.:
ITpoceelenue

9. Anrebpa 9 I'.B. Jlopodees, C.b. CyBoposa, E.A. bynumosu4 u ap M.:
ITpoceeiienue

10. Anredpa Innaxktndaeckue marepuansl 9xnace JI.IT. EBctadbena, A.IL
Kapn M.: [IpocBenieHue

11. Anrebdpa. Kontponbabie padotsl. 9 knacc JI.B. Ky3nenosa,C.C. MunaeBa
M.: Ilpoceeienue

12. Anrebpa. Meroauueckue pekomennanuu 9 knace C. b. CyBopoga, E. A.
byuumoswuy, JI. B. Ky3nenosa, C. C. Munaesa, JI. O. PociioBa M.:

IIpoceelenue

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCHI CETH

UHTEPHET

1. MUHUCTEPCTBO OBPA30BAHUSI PO. — PEXKUM JIOCTVYITA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTUPOBAHHME ONLINE: 5-11 KJIACCBI. — PEXXHM JOCTVYIIA:
WWW.KOKCH.KTS.RU/CDO

3. APXUB YUEBHBIX ITPOI'PAMM HWHOOPMALIMOHHOI'O OBPA30BATEJIBHOI'O
ITOPTAJIA «RUSEDU». — PEXXUM JOCTYTIA: WWW.RUSEDU.RU




4, METIASHUIMKIIOINEANS KMPUJUIA U MEDOIMA. — PEXKUM HOCTVYIIA:

WWW.MEGA.KM.RU

5. CAUTBI SHLIMKJIOIE U, — PEKUM JIOCTVYIT: WWW .RUBRICON.RU;
WWW.ENCYCLO-PEDIA.RU

6. BCA DJIEMEHTAPHAS MATEMATUHKA. — PEXXUM JIOCTVIIA:
WWW.BYMATH.NET

7. UHTEPHET-ITOPTAJI BCEPOCCHICKOI OJTUMITHAIBI ITKOJIBHUKOB. —
PEXUM JOCTVYIIA: WWW.RUSOLYMP.RU

8. BCEPOCCUMCKUE JUCTAHIIMOHHBIE 3BPUCTUYECKUE OJIUMITUA/IBI TTO
MATEMATHUKE. — PEXXKUM JTOCTVIIA:
WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. HHOOPMAILITHOHHO-TIOUCKOBAS CUCTEMA «3AJJAYH». PEXUM JOCTVIIA:
WWW.ZADACHLMCCME.RU.EASY

10. BAJAYN: MTHOOPMAITMOHHO-ITIOMCKOBAA CUCTEMA 3AJTAY 11O
MATEMATHKE. — PEZKUM JNOCTVIIA: WWW.ZADACHILMCCME.RU

11. KOHKYPCHBIE 3AITAYN 110 MATEMATHKE: CITPABOYHHK M METO/IbI
PEIIEHWA. — PEXXUM JOCTVIIA:
WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPHUAJIBI (ITOJTHBIE TEKCThBI) CBOBOJHO PACITPOCTPAHAEMbBIX KHUT
1O MATEMATHKE. — PEXHUM JTIOCTYITA: WWW.MCCME.RU/FREE-BOOKS

14. OJIMMITMAJIHBIE 3AJIAYN 110 MATEMATHKE: BA3A JIAHHbIX. PEXXUM
JOCTVYIIA — PEXKHUM JIOCTVIIA WWW.ZABA.RU

15. IHKOJIBHBIE U PAMOHHBIE MATEMATUUYECKHUE OJIUMITUAJIBI B
HOBOCHUBUPCKE. — PEXXUM JIOCTVYTIIA:
WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIBHA HIKOJIA FOHOI'O MATEMATHKA. — PEXXUM JJIOCTVIIA:
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBJIMOTEKA DJIEKTPOHHBIX YUEBHBIX [TOCOBUM 110 MATEMATUKE. -
PEXUM JOCTVIIA: WWW.MSCHOOL.KUBSU.RU

18. OBPA3OBATEJILHBIN TTOPTAJI «MHUP AJITEBPbI». — PEXKUM JIOCTVYIIA:
WWW.ALGMIR.ORG/INDEX.HTML

20. POCCUIMCKAS DJIEKTPOHHASI LIKOJIA HTTPS://RESH.EDU.RU
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