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HOACHUTEJIBHAS 3AIIMCKA

Aunre0Opa sIBISIETCS OJTHUM U3 OTIOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHAa 00ECIIeYHBAET
HU3YUCHUC APYTrUuX AUCHUIIINH, KaK €CTCCTBCHHO-HAY4YHOI'0, TaAK WU I'YMAHUTAPHOI'0 HHKIIOB, e€ ocBoeHUE
HEOOX0MMO ISl MPOJOJDKEHHUsT 00pa3oBaHUS M B TIOBCEIHEBHOW JXM3HU. PazButme y oOydaromimxcs
HAay4yHbIX HPEJICTABIECHUNH O TPOUCXOXKJIEHUUM U CYIIHOCTH anredpandeckux adcTpakuui, crocode
OTPKECHUS MaTEeMaTHYECKOW HAyKOW SBJICHMA MW TIPOLIECCOB B TMpUPOJEe U OOIIECTBE, pPOJIU
MaTeMaTHYEeCKOTO MOJICIMPOBAHMS B HAYYHOM IIO3HAHMM M B MPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO
HAay4YHOT'O MHUPOBO33PCHHA U KaYCCTB MBILIJICHUS, H€O6XOIII/IMI)IX AJid aganTalii B COBPpEMEHHOM III/I(prBOM
obmectBe. M3yuenune anreOpbl oOecneuMBaeT pa3BUTHE YMEHHUS HAOIIO[aTh, CpPaBHUBATh, HAXOJWUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTHU MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOU
JNCWCTBUS W BBIBOJBI, POPMYITHpPOBATH yTBepkIeHUss. OCBOCHHE Kypca alreOphl 00CCIICYNBACT PAa3BUTHE
JJOT'HYECKOT'0 MBINIJIICHUA 06yqa}om1/1xc;1: OHH HCIOJIB3YIOT ACAYKTHBHBIC WU WHAYKTHBHBLIC PACCYXICHHA,
0000IIeHNe M KOHKpeTH3aluio, abcTparupoBaHue M aHajoruto. OOydeHue anredpe mpennosaraet
3HAYUTENBHBIA O0BEM CAMOCTOSITENPHON JESITEIBbHOCTH OOYYaroIuXCsi, IO3TOMY CaMOCTOSITEIIEHOE
peleHue 3aa4 SBISIETCS peann3anueil IesiTeIbHOCTHOTO TPUHIIAIIA O0YIeHUSI.

B crpykrype mporpamMmbl yueOHOTO Kypca «Anrebpa» s OCHOBHOTO 00mero oOpa3oBaHHs
OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIIbHO-METOJMUECKUe JHHUMA: «Yucima ©  BBIYUCICHHS,
«AnreOpanuecKkue BBIpOKEHHS», «YpaBHEHHS W HepaBeHCTBa», «Dynkummwm». Kaxmas wu3 3TuX
COZIEPKATEIBHO-METOUYECKUX JIMHUM pa3BUBACTCA HA NPOTHKEHHH TPEX JEeT HU3Y4eHUs Kypca,
B3aUMO/JICHCTBYS C APYrUMH €ro JUHUSAMH. B xo1e u3ydeHust yueOHOTO Kypca 00ydaromMuMcs MPUXOAUTCS
JIOTUYECKH PacCyXk/JaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBINH S3bIK. B CBSI3UM € 3TUM B MporpaMmy
yueOHOro Kypca «Anredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX
pasznenax MaTeMaTHYecKoro oOpa3oBaHHMs W CIIOCOOCTBYIOIIHME OBJIQJACHHIO OOYJaIOUTUMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CoaepaTeabHOW M CTPYKTYPHOH OCOOEHHOCTBIO YYEOHOTO
Kypca «AnreOpa» SBJISIE€TCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanve nMHUM «YuCna W BBIYUCICHUSD CIY’)KUT OCHOBOW JUISl JAIBHEHIIEr0 W3Y4EeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUYECKOTO MBIIUICHUS], (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCS AITOPUTMAMH, a TakXKe MPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHOM XKM3HU. Pa3BuTHE MOHATHUS O YHCIe HA YPOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs CBSI3aHO C
paloHaIbHBIMU U HpPpalMOHATIBHBIMU YHCIaMHU, (OPMHUPOBAHHEM MPEACTABICHUN O IEHCTBUTEIHLHOM
yuclie. 3aBepIllieHre OCBOCHUS YHCIOBON JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Cogepxanue OBYX anreOpandyeckux JMHUNA — «ANreOpandeckue BBIPDAKEHUS» U «YPaBHEHUSA H
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Y 00YUAIOIIUXCS MATEMaTHUECKOTO arnmapara, Heo0X0MMOro
JUIS pellieHus 3a7a4 MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHusi y4eOHBIN MaTepuan TPyNIUPYeTCsl BOKPYT pallMOHAIBHBIX BBIPAKEHUU.
Anrebpa AeMOHCTpUpPYET 3HAYCHHE MAaTEMaTHUKU KakK sS3bIKa JUIS MOCTPOCHHS MAaTEMaTHYEeCKUX MOJIENEH,
OTIMCAHUs MPOLIECCOB U ABIIEHUN peanbHOro mupa. B 3amaun oOyuenus anreOpe BXOAAT TakKe JalbHEHIee
pa3BUTHE ANTOPUTMHYECKOTO MBIIIIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, Ui OCBOGHHUS Kypca
nH(OPMATUKH, U OBJaJICHUE HaBBIKAMU JEIYyKTUBHBIX paccyxaeHuid. [IpeobpazoBanue cMMBOIBHBIX (HopM
CHOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHs], CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTRBY.

Cogepxannie (QyHKIIMOHAIBHO-TpAUUECKONW JIMHUM HAIeIeHO Ha TOJy4eHHe OO0yJaroluMHCs
3HAHMA O (YHKIUAX KaK BaKHEWIEH MaTeMaTH4eCKOW MOJeNH [Uis ONHCAHUA W HCCIEeI0BaHUS
pa3sHOOOpa3HBIX MPOILIECCOB M SABJICHMH B mHpupoie U oOmectBe. M3yueHue marepuana CHOCOOCTBYET
pa3BUTUIO Yy OOyYaIOUIUXCsS YMEHHUS UCMHOJb30BaTh pPAa3IMYHbIE BBIPA3UTENbHBIE CPEACTBA  S3BIKA
MaTeMaTHKH — CIIOBECHbIE, CAMBOJIUYECKHE, rpauueckrue, BHOCUT BKJIaJ B (JOPMUPOBAHUE MIPEICTABICHHIA
O POJIM MAaTeMATUKH B PA3BUTUHU ITUBUIM3AINH U KYJIbTYPHI.



CornacHo ydeOHOMY IUIaHy B 7-9 Kilaccax u3y4aercs yueOHbIN Kypc «Anredpay», KOTOPBIN BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3zieibl cofep)kaHus: «Yucina U BBIYUCICHUSNY, «AJTeOpandecKre BBIPAKCHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUN.

Ha n3yuenue yueGHOTO Kypca «Anrebpa» orBoautcs 374 vacos: B 7 kinacce — 102 yaca (3 vaca B
Hezeno), B 8 kiacce — 102 waca Mogynb anrebpsl (3 gaca B Henento) + 34 yaca Moyns «BeposiTHOCTB U
CTaTUCTUKAY, , B 9 kinacce — 102 yaca (3 yaca B Heaento) + 34 yvaca Monayns « BeposiTHOCTh U CTaTUCTHKAY,.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucsia v BBIYUCIECHUS

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 ] OT OAHOM GopMbI 3amucu Apodeit k apyroi. [lonsTue
palMOHAFHOTO YHCJA, 3allUCh, CPABHEHHUE, YIOPAJOUYMBAHHE PALMOHAIBHBIX 4YHCENl. ApupMETHUYECKHEe
JEUCTBUS C pallMOHaIbHBIMU YnciaamMu. Pelenne 3a1au U3 peanbHON IPAKTUKU Ha YacTH, Ha APOOu.

CreneHb C HaTypajdbHBIM IIOKa3aTeleM: OIpeNeiieHHe, MpeoO0pa3oBaHHE BBIPAKEHUM Ha OCHOBE
OTIpeNIeNICHUs], 3alUCh OONBIIMX Yuced. IIpomeHTsl, 3amuch MPOIEHTOB B BHJIE APOoOM W IpoOU B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 337]a4U Ha MPOLIEHTHI, PELLICHUE 3a/a4 U3 PEaIbHOM MPaKTUKH.

[IpumeHeHue npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

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

Auredpanyeckue BbIpakeHHs

[lepemeHHbIe, YKCIOBOE 3HAYEHHUE BBIPAXKEHUS C epeMeHHOU. [lomycTrMble 3HaU€HUs TEPEMEHHBIX.
[IpencraBieHyre 3aBUCUMOCTH MEXJAy BeIWYMHaMHU B Buje GopMynbl. Belumcienus no dopmynam.
[IpeoOpa3oBaHue OYKBEHHBIX BBIPQ)KEHUMH, TOKJIECTBEHHO PaBHbBIE BBIPAXKEHUS, IpaBHUJa MPeoOpa3oBaHus
CYMM U IIPOM3BENIEHUH, MpaBUiIa PaCKpbITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.

Opnouwnensl u MHorowieHel. CreneHb MHorouseHa. CroxeHHe, BbIYUTaHUE, YMHOXKEHHE
MHOTOWIEHOB. DOpMyJIbl COKpAIIEHHOTO YMHOXEHHS: KBaJgpaT CyMMbl M KBajpar pasHoctu. dopmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHHUsI, PABHOCUIILHOCTD YpaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJHOW TEPEMEHHOM, YHUCJIO KOpPHEW JIMHEHHOTO YpaBHEHHUS, pEIICHUE
JIMHENHBIX ypaBHeHUU. COCTaBICHHME YpPAaBHEHUW IO YCJIOBUIO 3aJaud. PemieHWe TEKCTOBBIX 3ajay ¢
MOMOIIBbIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JUHEHHBIX YPaBHEHUM C
IBYyMsI TepeMEHHBbIMU. PellleHne cucreM ypaBHEHHUH CrocoOoM mojcTaHoBKH. [Ipumepsl perieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopaunara Toukn Ha mnpsMoil. YucioBble NPOMEXYTKH. PaccTtosiHue Mexay ABYMs TOYKaMU
KOOPJIMHATHOM MPSIMOHA.

[IpsmoyronpHas cucrema koopaunat, ocu Oxu Oy. Abcuucca U opauHaTa TOUKH Ha KOOPJIMHATHOM
wiockoctu. Ilpumepsl rpaduxo, 3amaHHbIX (Qopmynamu. UTeHHe rpauKoB pealbHBIX 3aBHCHMOCTEN.
[Tonstue Qynkuuu. I'padux dynkuuu. CpoiictBa dynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk
bynkimu Y = |X|. I'paduueckoe pernieHre IHHEWHBIX YpaBHEHHIH U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBanpatnslit kopenb u3 uncna. [loHstre 00 uppannoHaIbHOM 4YHcie. J(ecITUYHbIE MPUOIMKEHUS
uppanMoHanbHeiX yHcen. CBoiicTBa apu(METHYECKHX KBAJAPATHBIX KOpPHEM W UX TNpPUMEHEHHEe K
peoOpa30BaHMIO YUCIOBBIX BEIPAKEHUHN M BEIYUCIECHUSAM. J[eCTBUTENbHbIE YUCIA.

Crenensb c 1eNIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHgapTHas 3alKCh YUCTA.

AuredpanyecKkue BbIPaKeHHs

KBagpartHblii TpEXuiieH, pa3ioKeHUE KBAIPpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnreOpandeckast apoOb. OCHOBHOE CBOWCTBO airedOpanueckoil apodbu. CroxeHue, BbIUYUTAHUE,
YMHOXKEHUE, efieHHe anreOpandeckux apooeil. PanroHansHbie BIpaKEHHS U MX PpeoOpa3oBaHKE.

YpaBHeHHUS U HEPABEHCTBA



KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOSIIMXCS K JTMHEHHBIM U KBaipaTHBIM. [IpocTeiiiue qpoOoHo-paioHabHbIE YpaBHEHUSI.

I'padmyeckas uHTEpHpETAUs YPABHCHH C IBYMS MIEPEMEHHBIMUA M CUCTEM JIMHEHHBIX ypaBHEHUH C
IBYMs IepeMeHHBIMU. [IprMeps! pelieHus CuCTeM HEIMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHU.

Pemenmne TeKCTOBBIX 33729 aNreOpandecKuM CriocoooM.

HucnoBble HEpaBEeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEepeMEHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHON nepeMeHHOH. CHucTeMbl JMHEWHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUHA

[Monsite ¢yHkmuu. OOIaCTh ONMpEACNCHUS W MHOXECTBO 3HaueHHUU (QyHKIMU. CrocoObl 3amaHus
GbyHKIUH.

I'paduk Pynkuuu. Yrtenue cBoiicTB ¢yHkuumu mo e€ rpapuky. Ilpumepsl rpadukoB ¢GyHKUMIM,
OTPAKAIOIINX PEATBHBIE IPOLIECCHI.

@OyHKIMH, ONUCHIBAIOLIME MPSAMYI0O U OOpPaTHYK HPONOPLUUOHAIBHBIE 3aBUCHUMOCTH, UX TpaduKH.
Oyuxuan Y = X2, Y = X3, y = VX, y=|x|. Tpadudeckoe perienre ypaBHEHHI 1 CHCTEM yPaBHEHHIA.

9 KJIACC

Yucna v BbIYUCICHUS

PanmonaneHbple 4Kcna, UppaMoOHalIbHbIE YHUCIA, KOHEYHbIE W OECKOHEUHbIE AECATUYHBIE JIPOOH.
MHOK€eCcTBO JEUCTBUTEIBHBIX YHCEN, JEHCTBUTENbHbIE 4HCIa KaKk OECKOHEYHbIE IECSITUYHBIE JIPOOH.
B3anMHO OJHO3HAaYHOE COOTBETCTBHE MEXKJY MHOKECTBOM JIEHCTBUTENBHBIX 4YHMCEI W KOOPAMHATHOU
MPSIMOM.

CpaBHEHHE TEUCTBUTENBHBIX YUCEI, apU(PMETHUUECKUE NEHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, TUTEILHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HaUYEHUE BEJIWYUHBI, TOYHOCTh mpubinmxeHus. Okpyrienue uucen. [Ipukugka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOISIIMXCS K KBaJpaTHbIM. buKBagpaTHOE
ypaBHeHue. [Ipumepsl penieHnsi ypaBHEHUN TPEThE U YETBEPTOM CTEMEHEH pa3I0KEeHUEM Ha MHOXKHUTEIH.

Pemenue npo6GHO-paliioHaIbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1au alre0panyeckuM METOJIOM.

VYpaBHeHHEe C ABYMS MEepeMEHHBIMHU U ero rpaduk. Pemienue cuctem ABYX JMHEWHBIX YpPaBHEHHH C
JIBYMs IEpEMEHHBIMU. Penienue cucrem AByX YpaBHEHMI, OJTHO U3 KOTOPBIX JUHEHHOE, a Ipyroe — BTOPO
crenienu. [ paduyeckas MHTepIIpeTaLus CUCTEMbl YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.

Pemenme TeKCTOBBIX 337124 aNreOpanyeckum CrocoooM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Peurenne nuHEHBIX HEPABEHCTB C OJHOM NMEpEeMEHHOW. PemieHue cucreM JMHEHMHBIX HEPABEHCTB C
onHoil mepemenHoi. KBaapartuele HepaBeHcTBa. ['paduueckas uHTeprpeTanus HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMH.

DyHKUUH

KBamparnunas ¢ynkius, e€ rpadux u coiictBa. [lapaGona, koopauHATH BEPIIMHBI Mapadoibl, OCh
CUMMETPUHU TTapadoJIbI.

I'padukn dyrkimit: y = Kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|u ux cBoiicTBa.

YucioBbIe NOCTEI0BATEIBLHOCTH U MPOrPecCHH

[ToHsiTHE YNCIIOBOM MOCIEOBATENBHOCTHU. 3aJaHUe MTOCIIEA0BATENILHOCTH PEKYPPEHTHOH GopMyIoil n
¢bopmynoit N-ro uieHa.

Apudpmernueckas M reoMmerpuueckas nporpeccuu. Popmynbl N-ro ujieHa apuMeTHUecKoW u
rE€OMETPUYECKON IPOTrPECCU, CyMMBI IEPBBIX NUJIECHOB.

N306pakenue 4wieHOB apu(METHUECKON M reOMETPHUUECKON Mporpeccuii ToukaMu Ha KOOPIMHATHON
IJI0CKOCTH. JIMHEIHBIN U KCTIOHEHIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTrpaMMBbl YI€OHOTO Kypca «ANredpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTUKH, II€HHOCTHBIM
OTHOIIEHUEM K JOCTHKECHUSAM POCCHUIUCKHUX MaTE€MaTUKOB M POCCHICKOW MaTEMATHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX cepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00sI3aHHOCTEN TpaKIaHNHA U Peali3alliu €ro Mpas, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOILEAYp TPaKIaHCKOTO
obmrecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOIJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUW HayKH, OCO3HAHHUEM BAXKHOCTU MOPAIBHO-3TUYECKUX
MIPUHIIUATIOB B JIEATETLHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B PENICHHMH TMPAKTHYECKUX 3aJad  MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHMs HA MPOTSHKEHUN BCEH KU3HU IS
YCHENTHOM MPoeCCHOHAIBHON JAESITEIIbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BEIOOPOM
Y TOCTPOCHHEM WHIUBUAYATHHON TPACKTOPUU OOpa30BaHUSA U JKU3HEHHBIX IUTAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOEe BOCIIMTaHME:

CHOCOOHOCTBIO K 3MOIIMOHAJIbHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCyXA€HUN, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JEsITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuUHBIX IMpe/ICTaBiIeHUl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJIOBEKa, MPUPOAbI U OOlIecTBa, MOHUMAHUEM MaTEeMaTHUYECKON HAayKH Kak
cdepbl YerIoBeUeCKON NeATeNbHOCTH, 3TAloB €€ Pa3BUTUS M 3HAUMMOCTH JUIsl Pa3BUTUS IUBUIIM3ALIHH,
OBJIAQJICHUEM SI3bIKOM MaTEeMaTUKUM M MaTEMaTUYECKON KyJIbTYpOll KaK CpEICTBOM IIO3HAHUSA MHpA,
OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHPOBAHME KYJIbTYPbl 310POBbSI H JMOIMOHAJLHOIO
0J1aronmoJryymsi:

FOTOBHOCTBbIO NPUMEHATH MATEMAaTHYECKHUE 3HAHHUS B HHTEpPEcax CBOETO 3/0POBbs, BEICHUS
3I0pOBOT0 00pasa >Xu3HM (30pOoBOE MUTaHKE, COATAHCUPOBAHHBINA PEXUM 3aHITHHA U OTAbIXA, pErylsapHas
¢dusnueckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKcHuu, NPU3HAHMEM CBOETO IIpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa JIPyroro 4eJlioBeKa;

7) 3K0J10TM4YeCKOe BOCIIUTAHUE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUN 7S PellieHus 3a/1a4 B 00JIacTH COXPAaHHOCTU
OKpYXarollel Cpe/ibl, MIIaHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUM AJI OKpYKarolen
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPOo0sieM U MyTel UX pelieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIILIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHWCJIE YMEHHE YUYUTHCS Yy APYTHX JIIOACH,
proOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETCHIIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWU, B TOM 4HCIe GOPMYIHPOBATH HJEH, MOHSTHS,
rUNoTe3bl 00 00BEKTaX U SIBICHUSAX, B TOM YHCIIE PaHEee HEU3BECTHBIX, OCO3HABATH NE(UIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEMH, MIIaHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMI0, BOCIIPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPeOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MIPUHUMAEMbIE PELICHUs U JIeHCTBUA, (GOpMYyIHpOBaATh U
OILICHUBATh PUCKH U TOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JelcTBUs

ba3oBble Jornveckue a1ecTBUS:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKHX OOBEKTOB, MOHSATHH,
OTHONIICHWA MEXAYy TOHATHSIMHU, (OPMYIUPOBATH ONPEICICHUS TIOHSATHH, YCTaHABIUBATH
CYIIECTBCHHBI MPHU3HAK KIacCH(HUKAIIMN, OCHOBAHHS JUIsI OOOOIICHHSI U CPaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh, (OpMyIHpOBaTH W  MPeoOpa3OBBIBATH  CYXKJICHHUS:  YTBEPAUTEIBbHBIC H
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC W O0OITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUYUS B (paKTax, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHUSAX, TpeIaraTh KPUTEPHH JUIS BBISIBJICHHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C  WCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMATHYSCKUX YTBEPXKACHUU (TIpsAMBIE W OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSTEIBHO HECIIOKHBIC TOKA3aTeIhCTBA MAaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh
apryMeHTAIlMI0, TPUBOJNUTH TMPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJeHus;

BBIOMpaTh Croco0 perieHus ydyeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB PEIICHUS,
BBIOMpATh HanboJIee MOAXOSIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

WCIIOJIb30BaTh BOIMPOCHI KaK HCCICAOBATEIIBCKMI WHCTPYMEHT TO3HAHUSA, (HOPMYJIUPOBATH
BOIPOCHI, (PUKCUPYIOLIUE POTHBOPEYHE, MPOOJIEMY, CAMOCTOSATEIIPHO YCTAHABIMBATh HCKOMOE U
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATh CBOIO MO3UIUI0, MHCHHUE;

MIPOBOJMTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIA 3KCIIEPUMEHT, HEOOJIBIIOS
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITCIIBHO  (hOPMYJIUPOBATh OOOOINEHUS W BBIBOJBI 10 pe3yibTaTaM IPOBEAECHHOIO
HaOJIFO/ICHUS, MCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IMOJIYYCHHBIX PE3YJIbTAaTOB, BHIBOJOB H
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOJKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBHUrATh IPEAMOJIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmanmeii:

BBISBJIATH HEJOCTaTOYHOCTh M U30BITOYHOCTh HH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISl peIIeHUS
3aJjau;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPIPETUPOBATh UHPOPMAIIUIO pa3IMUHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

BbIOMpATh (OpMy MpescTaBlIeHUs] HHHOPMAIMKM U MIUTIOCTPUPOBATH pelllaeMble 33a4 CXeMaMH,
JIMarpaMMamu, HHOHM rpadukoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAJAEKHOCTh WHGPOpPMAIMUM 1O KPUTEPUSAM, MPEAJIOKEHHBIM YUUTENIeM WIH
c(OPMYIHPOBAHHBIM CaMOCTOSTENIBHO.

KoMMyHHKaTHBHBIC YHHBepcalbHbIe y4eOHbIC JeHCTBHUSA:



BOCIPUHUMATH U (POPMYIIMPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBHSAMHU U IEISMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]Ja4ui, KOMMEHTUPOBATH MOJIy4CHHBIH Pe3yibTaT;

B X0Ji¢ OOCYXICHHUS 3a7]aBaTh BOIPOCHI TI0 CYIIIECTBY 00CYKIa€MOU TEMBI, MPOOIEMBI, PeIIaeMoii
3aJauy, BBICKA3bIBaTh WJEU, HAIlCJIEHHBIC HA MOUCK PELICHHS, COMOCTABIATH CBOU CYXICHHS C
CYKJIEHUSIMH JPYrUX YYaCTHUKOB JHajiora, OOHAPYKHBATh PAa3IMYMe M CXOJCTBO TO3HIMWH, B
KOPPEKTHOH (opme (hopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTAaBIATh  PE3YJNbTaThl pEIICHHs 3aJadyd, OJKCIIEPHMEHTAa, WCCICIOBAHUsA, IPOEKTa,
CaMOCTOSITEJIBHO BBIOMPATh (OpMaT BBICTYIUIEHUS C YUETOM 3a/ad MPEe3eHTAllM U 0COOEHHOCTEN
ayJIUTOPHUU;

MOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHON PaOOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTHIECKUX 3a71a4;

MPUHAMATh [EJb COBMECTHOW JEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOH paboThI,
pacrpeiensTh BUIbI padoT, T0TOBapUBaThCs, 00CYKIaTh MPOIECC U PE3YJIbTAT paboThl, 0000IIaAThH
MHEHHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B IPyHNoBbIX (hopmax paboThl (00CYkaAeHUs, OOMEH MHEHUSMHU, MO3TOBbIE IITYPMbI
W JpyTUE), BBIOJIHATH CBOIO YacTh PabOTBl M KOOPAMHHPOBATH CBOM JACHUCTBHSI C APYTrHMH
YJleHaMH KOMAaHIbl, OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OONIMHA TPOIYKT MO KPHUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHBbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITEIPHO COCTABJIATH TIJIaH, AITOPUTM PEIICHUS 3a/1a4uM (WA €T0 YacTh), BEIOMPATh CIIOC00
pelIeHns ¢ y4€TOM HMEIONINXCS PEeCypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BapUaHThI PelICHUI ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BIIAJIETh CMOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJS TMpollecca M pe3yiabTara PpPelIeHUs
MaTeMaTUYeCKOH 3a1auHu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PELUICHUU 3a7a491i, BHOCHUTh KOPPEKTUBBI
B JEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAWJAECHHBIX OIINOOK, BBIIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE pE3y/bTaTa JEATEILHOCTH MOCTABJICHHOMN IIEJIM U YCIOBHUSAM, OOBSCHATD
NPUYUHBI  JIOCTMDKCHHS WM HEJAOCTHXKEHHUS 1M, HaXOJAUTh OMMUOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHus B 7 kjacce oOyqaromuiics MoJIyduT CIeAYyIOLINe IPEIMETHbIE PE3YIbTaThl:

YUn
Bl
YHCIIaAMHU.

CJIa 1 BBIYUCJICHUA
IOJIHATB, COUYCTAaA YCTHBIC U ITMCBbMCHHBIC HpI/IéMLI, apI/Iq)MeTI/I‘IeCKI/IC JIENCTBHUS C pallnOHAJIbHBIMU

HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHHH, NPUMEHATh pa3HOOOpa3Hble CIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIEpKAIUX OOBIKHOBEHHbBIE U IECATUYHbIE JPOOH.

IlepexoauTe OT OJHOM (hOpMBI 3aMUCH YUCeNl K JIpyroi (mpeoOpa3oBbIBaTh JECATUYHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBaTh U YHIOPSAJOUYNBATh PALIUOHAIIBHBIE YUCIIA.

OxpyriaTh yncna.

Brl

IMOJIHATH NPUKUJKY U OLUCHKY pE3yJibTaTa BLIHHCHCHHﬁ, OLCHKY 3HAYCHUN YHCIIOBBIX BBIpa)KeHPIfI.

BrInoaHATE ASHCTBHS CO CTEIEHSIMHU C HaTypaJIbHBIMU ITOKA3aTCIIAMHU.



[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHUE HA MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemars  NpakTUKO-OpUEHTHUPOBAaHHBIE  3aJaud, CBS3aHHbIE C  OTHOILIEHHWEM  BEJIMYHH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMH, HHTEPIIPETUPOBATh PE3YyJIbTaThl PEIICHU 3aa4 C y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpandeckyro TEPMUHOJIOTHUIO B CUMBOJIUKY, IPUMEHSTH €€ B MpOIlecce OCBOCHUS
y4eOHOTO MaTepHaa.

Haxonuth 3HaueHNs OYKBEHHBIX BHIPAKEHUHN NPU 3aJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinosiHATE peoOpa3oBaHus LEOT0 BbIPAKEHHUS] B MHOTOWIEH MTPUBEACHUEM MOJO0OHBIX ClIaraeéMblX,
PacCKpBITHEM CKOOOK.

BBINONHATE yMHOKEHME OJHOWICHA HA MHOTOWIEH M MHOTOWIEHAa HAa MHOTOWIEH, IPUMEHSTh
(dbopMyIbl KBaJpaTa CyMMBI M KBajpaTa pa3HOCTH.

OcymiecTBIATh pa3oKeHNe MHOTOUJIEHOB Ha MHOKUTENH C TIOMOIIBIO BBHIHECEHHSI 32 CKOOKH OOIIIETo
MHO>KHTEJIS, TPYNIUPOBKH CIIaraeMblX, IpUMEHEHHs] (OpMYI COKpPAIIEHHOTO YMHOKEHHUS.

[IpumensaTs npeoOpa3oBaHUS MHOTOYJIEHOB JJIsl PELIEHUs pa3jMyYHBIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 peaTIbHON MPAKTUKHU.

Hcnonb3oBath CBOMCTBA CTENEHEM C HaTypajdbHBIMM IOKa3aTelsiMU JUid INpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHeHHUsI M HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUs C OJHOW IEPEMEHHOM, NMPUMEHsS MPaBWIA MEPEX0Ja OT MCXOIAHOTO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABIAETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpadguueckre MeTo bl IPH PEHICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[lonbupats npuMepbl Hap YHUCEN, SBISIOIIMXCA PEIIEHUEM JIMHEHHOrO YpaBHEHHMsI C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOpPAMHATHON IUIOCKOCTH TIpaduK JIMHEHMHOTO YpaBHEHMs C ABYMs IE€PEMEHHBIMHU,
M0JIb3YACh T'pa)KOM, IPUBOANUTH NPUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cucremsl AByX JTMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM 4HCJe IpadUuecKy.

CocraBnarh W pemiaTh JUHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEWHBIX YPAaBHEHUH MO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIN pE3yJIbTaT.

D yHKUUHA

N3006paxaTh Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, Jy4YH,
OTPE3KHU, UHTEPBaJIbl, 3alIUCHIBATH YUCIIOBbIE IPOMEKYTKU Ha aIreOpandeckoM s3bIKe.

OTMmeyaTh B KOOPIMHATHOW IUIOCKOCTH TOYKM MO 3aJ@aHHBIM KOOPAMHATaM, CTPOMTh TIpaduKu
nuHeiHbIX QyHkuuid. Ctpouts rpaduk GyHkmu y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXY BEIMYMHAMU: CKOPOCTb, BpEeMs,
paccTosiHMe, 11eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxonuth 3HaueHne GpyHKIMN IO 3HAaYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuit cnoco® mpeAcTaBiIeHUs W aHanu3a HHGOpPMalUM, UW3BIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB peaIbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHIy 00yueHus B 8 kjacce oOyqaromuiics MoJIyquT CIeIyIOLIIe MPeIMETHbIE Pe3yIbTaThl:

Yucsa v BBIYHCTICHUSA

Hcnonp30BaTh HavanbHbIE NMPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHMCEN Ul CPaBHEHUS,
OKpYTJIEHUS U BBIYMCIECHUH, N300pakaTh AEHCTBUTENIbHbIE YMCa TOUKAMU Ha KOOPAWHATHOM MPsIMOii.

[IpuMeHsATH TOHATHE apUPMETUYECKOTO KBAJPATHOIO KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCTOJb3ysl MpPU HEOOXOAMMOCTH KaJbKYJISATODP, BBINOJHATH MPEeoOpa3soBaHUS BBIPAKEHHUH, CoAepkKaliux
KBaJIpaTHbIE KOPHHU, UCTOJIb3Yys CBOWCTBA KOPHEM.

Hcnonp30BaTh 3anucu OOIBLIINX U MAJIbIX YHCEN C TIOMOLIBIO JECATUYHBIX Jpo0Oel u cTeneHeil uncna
10.

AJaredpanyeckme BbIPaKeHHs



[IpuMeHATh MOHATHE CTENEHW C ILIEJIBIM I0Ka3aTelleM, BBINOJIHATh MPeoOpa30BaHUS BbIPAKEHU,
COJIEpKalIUX CTENEHU C LENIBIM IIOKa3aTeNIEM.

BbINONIHATE  TOXKJIECTBEHHBIE MpeoOpa3oBaHUs PALUMOHAIBHBIX BBIPDAKEHUH HA OCHOBE IpPaBUII
JCVCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMH JPOOsIMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTh mpeoOpa3oBaHus BBIPAKEHHUM sl PELICHUS Pa3IMUHbIX 3a]a4 U3 MAaTEMaTHKH, CMEXHBIX
MIPEAMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHuUs] U HePaBEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE ypaBHEHUS M pallOHAJbHbIE YPABHEHMsSI, CBOJSILMECS K HUM,
CUCTEMBI JBYX YPAaBHEHUM C IBYMsl IEPEMEHHBIMU.

[IpoBoauTs NpPOCTEHIINE WCCIECIOBAHNS YPABHEHUNW M CHUCTEM YpPAaBHEHUH, B TOM 4YHUCIE C
MPUMEHEHHEM Tpa@UuecKux MpeAcTaBleHull (yCTaHaBIMBaTh, HMMEET JM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe).

[lepexonuTh OT ciOBECHOW (OPMYIMPOBKH 3a7aud K €€ ainredpanyeckoil MoJAEIN € MOMOILBIO
COCTaBJICHUSl ypaBHEHHUS WJIM CHCTEMbl YPaBHEHMH, MHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4ECHHBIA pe3ysbTar.

[IpumeHsTh CBOWCTBA YHCIOBBIX HEPAaBEHCTB [UIs CpPaBHEHUS, OLIEHKH, pellaTh JHHEWHbIE
HEpaBeHCTBa C OJHOM NEPEeMEHHON W MX CHCTEMbI, JaBaTh TIpapHUUecKyr0 HUIIOCTPALUI0O MHOKECTBa
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[loHumath ¥ HCMNONB30BaTh (PYHKIHMOHAIbHBIE TOHATHA U S3bIK (TEPMHHBI, CHMBOJUYECKHE
0003Ha4YeHUsI), ONPEAEIATh 3HaUeHHE (PYHKLUUHU [0 3HAYEHHIO apryMEHTa, ONpeNeNsiTh CBOMCTBA (DYHKIIMH
o e€ rpaduky.

CtpouTts rpaduiky 2yIeMeHTapHBIX (GYHKITUH BHIA:

y=kix, y=x2 y=x%y = ||, y = VX, OIHICHIBATH CBOICTBA YHCIOBOMN (YHKIHH 110 €& rpaduKy.

K xonIty 00yueHus B 9 kjacce 00yJaronuics MoayduT CICIYIONTUE TPEAMETHBIC PE3YIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHMBATh U YIOPSAA0YNBATH PAlMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonHsaTe apudmeTnueckue ASUCTBUS ¢ palliOHANIBHBIMU YHCIIAMH, COYETasl YCTHBIE U MUCbMEHHBIE
MIPUEMBI, BBIIIOJIHATH BBIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMH.

Haxonute 3HaueHus1 CTENEHEN C LEeJbIMU NOKA3aTeNsIMU U KOPHEW, BBIUMCIATh 3HAUYEHUS YMCIOBBIX
BBIPAKCHUM.

OKpyrasiTe JI€HCTBUTENIBHBIE YHCIIA, BBINOJHATH MPUKHUAKY pe3ylbTaTa BBIYMCICHUN, OIIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHNs 1 HEPABEHCTBA

Pemats nuHelHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHHUS, CBOSIINECS K HUM, MIPOCTEHIIIe APOOHO-
paluMOHaNIbHbIE YPABHEHUS.

Pemratpe cuctemsbl ABYX JTMHEHHBIX YPABHEHU C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHHI, B
KOTOPBIX OJIHO YPaBHEHUE HE SABJISICTCS JIMHEHHBIM.

Pemate TeKCTOBbIE 3a/laud ajaredpaMyecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YpPaBHEHUS WU
CUCTEMBI IByX YPABHEHUI C IByMs IEPEMEHHBIMHU.

[IpoBoauTe mNpOCTEHIINE HCCIENOBAHUS YPABHEHMM M CUCTEM YPAaBHEHHUH, B TOM 4YHCIE C
MpUMEHEHHEeM TpaHuuecKux MpeAcTaBleHui (yCTaHAaBIWBaTh, HMEET JM YpaBHEHHE WU CHCTEMa
yYpaBHEHUH pELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemare nMHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pElICHHE HEPABEHCTB Ha
YHCIIOBOH NMPSAMOM, 3aIIUCHIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIJIIOYAOLIME KBaJPaTHOE
HEpaBEHCTBO, M300pakaTh PELIEHWE CUCTEMbl HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3alMCBHIBATh pPELIEHUE C
IIOMOIIBIO CUMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a4a4.
DyHKUUHA
PacrioznaBate (yHKIIMM W3YYCHHBIX BHJIOB. I[loKa3bIBaTh CXEMaTHYECKH pACIIOIOKCHHE Ha

KOOPIMHATHOH TIIOCKOCTH TpadukoB GyHkiuil Buga: Y = kx, y =kx + b,y =k/x,y=ax> + bx +c,y=x%y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 KOd(PMUIHEHTOB, ONUCHIBATEH CBOMCTBA (DYHKIIHIA.

Ctpouth M M300pakaTh CXeMaTH4YeCKH Trpa(uKku KBaJpPaTUYHBIX (DYHKIHH, OMHCHIBATH CBOWCTBA
KBaJ[PaTUYHBIX QYHKIUH 1O UX rpadukam.

Pacnio3naBath kBajpaTHuHyt0 QYHKIUIO 110 (popmylie, IPUBOAUTH IPUMEPBI KBAJPATUUHBIX (PYHKIINH
U3 peasIbHOM JKU3HM, (PU3UKH, TEOMETPHH.

YucioBbIe MOCIE10BATEIbLHOCTH U IPOrPECCHH

Pacnio3znaBath apuMeTnyecKyto U FeOMETPHUECKYIO IIPOTPECCUU MPHU PA3HBIX crIoco0ax 3alaHusl.

BbINONHATE  BBIYMCIEHUS €  HCIOJIB30BaHMEM (GopMyl N-ro0  wWieHa apupMEeTHYecKod u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemats 3aaun, cBsI3aHHBIE C YMCIOBBIMH NOCIIEI0BATENBHOCTIMY, B TOM YHCJIE 33[a4l U3 pealbHOM
KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [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 IIO ITPOI'PAMME 102 5 0



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v 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 BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 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
bubnuoreka [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
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

1. Anrebpa. 7 knacc. B 2 u. Y. 1. YueOHuk 11 yyaniuxcs: o0meo0pa3oBarenbHbix opranu3ammii/ [A.T.
Mopnakosud u ap.] ; moa pea. A.I'. MopakoBuua. — 21-e u3j., crep. -M.: Maemo3una, 2014;

Anre6pa. 7 knacc. B 2 4. Y 2. 3agaunuk a1 ygammxcs o0ieo0pa3oBarenbHbIX oprann3anuii / [A.T.
Mopakosud u ap.] ; moa pea. A.I'. MopakoBuua. — 21-e u3j., crep. -M.: Maemo3una, 2014;
2.Anrebpa. 8 xiracc. B 2 4. U.1. YueOHuK 15 ygamuxcs 001meo0pa3oBaTelIbHbIX opranm3anmii/ [A.T.
Mopakosud u ap.] ; moa pea. A.I'. Mopakosuua. — 21-e u3j., crep. -M.: MHemo3uHa, 2015;

Anrebpa. 8 kiacc. B 2 u. U 2. 3apaunuk s ygammxcs o0mieoOpazoBarenbHbIx opranuzanuii / [A.T.
Mopnakosud u ap.] ; moa pea. A.I'. Mopakosuua. — 21-e u3j., crep. -M.: MHemo3uHa, 2015;

3. Anrebpa. 9 kiacc. B 2 4. Y. 1. YueOnuk 1 ygamuxces o0meo0pa3oBaTenbHbIX opranu3auii/ [A.l.
Mopnakosud u ap.] ; moa pea. A.I'. Mopakosuua. — 21-e u3j., crep. -M.: Maemo3uHa, 2016;

Anrebpa. 9 kiacc. B 2 u. U 2. 3apaunuk 15 ygammxcs o0mieoOpazoBarenbHbIx opranuzanuii / [A.T.
Mopakosud u ap.] ; moxa pen. A.I'. MopakoBuda. — 21-e uzn., crep. -M.: MHemo3uHa, 2016.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. A.I1. Epmosa, B.B. I'ono6opoasko, A.C. EpmoBa CamocTosiTeNIbHBIE U KOHTPOJIbHBIE paOOTHI 10 anredpe
U reoMeTpun a9 kiacca, - M.: Unekca, 2012.

2. 4 cnam OI'D. Marematuka. 9 kinacc ['ocygapcTBeHHasi UTOroBas arrectanus TUIOBbIE TECTOBBIE
3amanus / 1.B. Slmenko, C.A. lllecrakos, A.C. Tpenanun, A.B Cemenos, I1.1. 3axapos - M.: «9k3aMen»
3. Kononos A.fl. 3agauu o anredpe mmst 7-9 ki

Anrebpa. 7 kiacc. YueOHHK 1 001eo0Opa3zoBaTenbHbIX yupexaeHuii. B 2 actsax / A.I'. MopakoBud u
ap.; mo pea. A.I'Mopakosuua — M.: Muemosuna (2019 — 2021).

Anrebpa. 8 kitacc. YueOHHK 11 0011eo0pa3oBaTeabHbIX yupexkaeHuii. B 2 yactsax / A.I'. MopakoBud u
ap.; mo pea. A.I'Mopakouua — M.: Muemosuna (2019 — 2021).

Anrebpa. 9 kiacc. YueOHuk a1 001eo0pa3oBaTeabHbIX yupexkaeHuii. B 2 yactsax / A.I'. MopakoBud u
ap.; mo pea. A.I'Mopakosuua — M.: Muemosuna (2019 — 2021).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://school-collection.edu.ru — xomekius o6pasoBaresbHbIX pecypcos; InternetUrok.ru - Buaeo ypoku;
www.math-on-line.com-3anumarensHast MaTemaruka; http://www.logpres.narod.ru — mpumepsr
uHpopMaoHHbIX TexHOIoTHiT; http://www.allmath.ru - Bcst maTemaruka; http://mathem.hl.ru —
maremaruka on-line; http://www.exponenta.ru - o6pa3oBaTe/bHbIH MaTEMaTHIECKHIA CAMT;
www.mathvaz.ru/index.php - Jlocke yuurtens MmareMaTuku.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/
https://edu.orb.r






