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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBIIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIET0 00pa3oBaHMs: OHA OOECTIEYHBAET
U3Y4YECHHE NPYTUX AUCLHIIINH, KaK €CTECTBEHHO-HAyYHOTrO, TAK M TYMAaHWTAPHOIO ILIUKJIOB, €€ OCBOCHHUE
HEOO0X0AUMO Ui MPOAOIDKEHHS OOpa3oBaHUS M B IOBCEIHEBHOW KM3HU. Pa3ButHe y 0O0y4arommxcs
HAy4YHbIX IPEJICTABICHUH O MPOMCXOKACHUU U CYIIHOCTH anredpanueckux abcTpakuuil, crocobe
OTPOXCHUS MATEMATUYECKON HAyKOW SBICHHA W TMPOIECCOB B TMPHUPOAEC U OOIIECTBE, pPOJIH
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHMM U B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHMIO
HAYYHOTO MHPOBO33PEHHSI W Ka4eCTB MBIIUICHHUS, HEOOXOMUMBIX Ul aJanTalud B COBPEMEHHOM
nudppoBoM obmecte. M3yuenue anreOpbl obecrneunBaeT pa3BUTHE YMEHMsI HaOlI01aTh, CPaBHHUBATb,
HaXO/JUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTb CBOM JAEWCTBUS M BBIBOABI, (hopMynupoBaTh yTBepxkaeHUs. OcBoeHHE Kypca aireOpbl
o0ecrieynBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCA: OHM HCIONB3YIOT JACAYKTUBHBIE M
MHAYKTHBHBIE PacCyXIEHHs, 0000IeHe U KOHKPETU3aluIo, abcTparupoBanue U aHayioruto. OOyueHue
anreOpe MpeArnoiaraeT 3HAYUTENbHBIH 00bEM CaMOCTOATENBHON JESITEIBHOCTH O0YJaIOIUXCs, MTO3TOMY
CaMOCTOSITEJIbHOE PELICHUE 3a/1a4 ABJISETCA pealu3alyeil 1eTeIbHOCTHOTO IPUHIUIA 00yYEeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» i OCHOBHOIO 0OIIero oOpa3oBaHUs
OCHOBHOE€ MECTO 3aHUMAIOT COJEP)KaTENbHO-METOAMYECKHE JIMHUU: «Uucia W BBIYHCICHUS,
«AnreOpanueckue BbIPDAKEHUA», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxmas u3 atux
COJIEP/KATEIIBHO-METOAUYECKUX JIMHUI pa3BUBACTCA HAa NPOTSHDKEHUMM TpEX JIEeT U3y4YeHus Kypca,
B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSIMHU. B X01e u3ydeHns yaeOHOro Kypca o0y4JaromuMcs IpUXOIuTCs
JIOTUYECKH PacCy’KIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBA3M € 3TUM B Iporpammy
yueOHOT0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MTPECTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4eCcKOro oOpa30BaHUS M CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOIIUMKCS OCHOB
YHUBEPCAIBHOTO MAaTEMaTH4eCKOro s3bika. ColepiKaTeIbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro
Kypca «Anredpay sIBJISETCS €ro HHTETPUPOBAaHHBIN XapakTep.

Copepxanuve nuHMM «Yucaa W BBIYMCIEHUS» CIY>)KMUT OCHOBOM Ui JajbHEHIIEro H3y4yeHUs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00yUaIOIIKUXCSI JIOTMYECKOTO MBILIIEHUS, (POPMUPOBAHHUIO YMEHUS
[I0JIb30BAThCA AITOPUTMAMH, a TakKe NPUOOPETEHUIO IPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX IS
MIOBCEHEBHOM kM3HU. Pa3BUTHE MOHATHUS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CBA3aHO C
paloOHaIbHBIMU M UPPALMOHATIBHBIMUA 4YKCIaMH, (OPMUPOBAHMEM NPEJICTABICHUN O NEHCTBUTEIHHOM
yucie. 3aBeplleHre OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIo.

CopepxaHue IBYX aireOpandyeckux JMHUM — «Ajiredpanyeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa»  CIOCOOCTBYeT (OPMHMPOBAHUIO y OOy4arolMXcs MaTeMaTHYecKoro  ammapara,
HEO0OXOIMMOro JUIsl pelIeHMsl 3a/lad MaTeMAaTHUKH, CMEXHBIX MPEAMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHsl Y4YeOHBI MaTepuan TIPYHIUPYETCS BOKPYT
palMoHaNbHBIX BhIpaKEHUH. Anredpa 1eMOHCTpUPYET 3HAaUEHHE MAaTEeMaTHUKU Kak A3bIKa JUIsl HOCTPOCHHUS
MaTeMaTHYeCKUX MOJeNiel, OMMCaHMUs IPOLECCOB U SIBJICHHM peanpbHOro Mupa. B 3agaun oOyueHus
anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJI OCBOECHUS Kypca MH(OPMATHUKH, U OBJAJCHHE HABBIKAMM JETYKTHUBHBIX PaCCYXkICHUU.
IIpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET Ppa3BUTUIO BOOOpa)Ke€HHs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-TPAQUUECKOW JIMHUM HAIEIeHO Ha IMOJy4eHHE OO0YyJaroluMHCS
3HAHUN O (QYHKOHMAX KaK BaKHEUIEH MAaTeMaTHUYeCKOM MOJENW Il ONMUCAHWUS W WCCIICIOBAHMS
pa3sHOOOpa3HBIX IMPOLECCOB M SIBIEHUM B Ipupoje U oOuiectBe. M3ydeHne marepuana crnocoOCTBYeET
pa3BUTHIO y O0OydYaromMXcs YMEHHS HCIHOJb30BaTh pa3jMYHble BBbIpA3UTEIbHBIE CPEACTBA SI3bIKA
MaTeMaTUKH — CJOBECHbIE, CHUMBOJMYECKUE, TIpaduyeckue, BHOCHT BKJIaJ B (opMupoBaHHe
MIpPe/ICTaBICHUI O pOJIM MAaTEMAaTUKHU B Pa3BUTHU LUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY miaHy B 7-9 kjaccax u3y4yaercs Y4eOHbIM Kypc «Anredpay», KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenibl cojepxaHus: «HUucina M BbIYHCIEHUS», «Anredpanyeckue
BBIPAXKEHU», «YPaBHEHUS U HEPABEHCTBAY, «DyHKINUN».

Ha uzyuenue yuebHoOro kypca «Anredpa» orsoautca 306 dacos: B 7 kiacce — 102 yaca (3 yaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B HefIento).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TEpPexo] OT OAHOH (OpMBI 3amucu JIpodel K ApYyrou.
[lonsiTE panMOHANBHOIO YHUCNA, 3allUCh, CPABHEHHUE, YIOPANOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmerndeckue NEHCTBUA C pallMOHAJIBHBIMH YHCIaMU. PemieHue 3amad u3 peanbHOM NpPaKTUKUA Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpelelieHUe, MpeoOpa3oBaHUE BBIPAKEHUI Ha OCHOBE
oIpeJiesIeHus], 3anuch Oonbmmux yucen. [IporneHTsl, 3amuch NPOLEHTOB B BUE ApoOU M ApoOH B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y Ha MPOLIEHTHI, PELLICHUE 3a7a4u U3 PeaIbHON MPAKTUKH.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHM sl

[lepemeHHbIE, 4YHCIIOBOE 3HAYECHHE BBIPAXKEHHUS C MEPEMEHHOW. JlomycTumble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXAYy BeJIWYMHaMU B Bujae (opmyisl. Berumcienus mno
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH, TOXKICCTBEHHO pAaBHBIC BBIPAXEHUS, IMpaBHIIa
npeoOpa3oBaHusi CyMM H TIPOM3BEICHHHA, IpaBHJa PACKPBITHS CKOOOK W TPHUBEACHHS TOH0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowrensl u MHOrowieHsl. CreneHb MHorowieHa. CrokeHUE, BBIYATAHUE, YMHOXKEHUE
MHOroujieHoB. POopMyIbl COKPAIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl U KBaapaT pasHocTu. Popmyna
pPa3HOCTH KBaApaToB. Pa3iioskeHne MHOTO4JI€HOB HA MHOKUTEIIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUs, IPaBUia IpeoOpa30oBaHusl ypaBHEHUS, pABHOCWIBHOCTh YPABHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIO KOpPHEH JIMHEHMHOIO YPAaBHEHUs, DPEIICHHE
JIUHENHBIX ypaBHEHMI. CocCTaBiieHHME ypaBHEHUU IO YCJIOBMIO 3aJaud. PelieHue TEKCTOBBIX 3a7ad ¢
MMOMOUIBIO YPABHEHHUI.

JIuHeltHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX ypaBHEHUH C
IBYyMsI TepeMeHHbIMU. PeleHue cucreM ypaBHEHMH cIOCOOOM TOJCTaHOBKH. IIpumepbl pemeHus
TEKCTOBBIX 33/]]a4 ¢ IOMOLIbIO CUCTEM YPAaBHEHHUH.

DOyHKIUH

Koopaunata Touku Ha mnpsmol. YuciioBble NpOMEXYTKH. PaccrosHme Mexay IByMs TOYKaMuU
KOOPIMHATHOMN IIPSIMOIA.

[TpsimoyronbHas cuctemMa koopauHat, ocu OX u Oy. Abcucca U opuHaTa TOYKM Ha KOOPIUHATHON
wiockoctu. Ilpumepsl rpadukoB, 3aaHHbIX (QopmyiaamMu. UreHue rpadukoB peasbHbIX 3aBUCUMOCTEH.
[Tonarue ¢ynkuuu. I'papux ¢ynkuuu. CpoiictBa QyHkuuil. Jluneiinas ¢ynkuus, e€ rpapuk. ['padux
bynkun Y = |X|. ['paduueckoe penieHre TMHEWHBIX YPaBHEHUI ¥ CUCTEM JIMHEHHBIX YpaBHCHUI.

8 KJIACC

Yuciaa v BLIYMCIEHUS

KBanpatnslit kopeHb u3 uncna. [loHatue 06 upparrioHadbHOM yucie. JecaTuuHble TPHOIMKEHUs
UppalMoHaNbHBIX uncen. CBoiicTBa apu(MeTHUYECKMX KBaJpaTHbIX KOPHEM W HMX TNpUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHHUHN U BEIYUCICHUIM. [leficTBUTENbHBIC YK CTIA.

CreneHsb c 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3aluCh YHCIa.

Auaredpanyeckne BbIpaKeHH

KBagpartHslil TpEXUiieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckasi 1poOb. OCHOBHOE CBOWCTBO anreOpamueckoit npoOu. CroxeHHe, BbIUMTAHUE,
YMHOXXEHHE, JIeJICHUE anredpandeckux apooeil. PanronanbHble BRIpaXXEeHUS U UX TIPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA



KBagpatHoe ypaBHEHue, Gopmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue
ypaBHEHUH, CBOISAIINXCS K TMHEHHBIM U KBaapaTHbIM. [IpocTeiimme qpoOHO-paliMoHaIbHbIC YPaBHEHUS.

I'paduueckas MHTEpHIpETALUS YPABHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUH C
NBYMs IepeMeHHbIMU. [IprmMepsh! pelieHns cucTeM HETMHEWHBIX YPAaBHEHUN € IBYMSI IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HepaBeHCTBA M MX CBoOicTBAa. HepaBeHCTBO ¢ OJHOW NHEpeMEHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpAaBEHCTBA C OJHOW NepeMeHHOH. CUCTEMBbl JIMHEWHBIX HEPABEHCTB C OJHOMN
MePEMEHHOM.

DyHKUMH

[Tonstue ¢ynkuuu. OOnacTh omnpenesneHrs U MHOXKECTBO 3HaueHHi (QyHKiuu. CrnocoObl 3aaHus
GbyHKIHH.

I'padux ¢ynknuu. Urenue cBoiictB ¢yHKkumu mo e rpaduky. Ilpumepsl rpadukoB (yHKIHH,
OTPaXKaIOIIUX PEAIBHBIC IIPOLIECCHI.

OYHKIMH, OMHUCHIBAIOIIUE NPSIMYI0 U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpauKu.
Oyukun y = X2, y = X3, y = VX, y=|X|. ['paduaeckoe peleHie ypaBHEHHI 1 CHCTEM YPaBHEHHI.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanponanbHble 4ncia, UPpalMOHAIBHBIE YMCIA, KOHEYHble M OECKOHEUHbIE JIECATUYHBIE POOH.
MHOXeCcTBO JCUCTBUTEINBHBIX YHCEN, NEHCTBUTENbHBIE YHCIa KaK OECKOHEYHBIE IECATUYHBIC JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JEHCTBUTENBHBIX YHUCEI M KOOPAMHATHOMN
IIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apu(METHUYECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKArOIIEr0 MUpa, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOEe 3HaYeHHE BEJIWYMHBI, TOYHOCTh NMpuOMKeHus. Okpyriaenue yucen. IIpukuinka u
OILIEHKA PE3YJIbTaTOB BHIYUCICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHne ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIMXCS K KBaJpaTHbIM. bukBanpaTHOe
ypaBHeHue. [Ipumepsl pelenns ypaBHEHH TPEThEr U YETBEPTON CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelleHHe TEKCTOBBIX 3ajad  anredpanyeckum
METOAO0M.

VYpaBHeHHE ¢ IByMsI IIEpEeMEHHBIMU U ero rpaduk. PemeHne cucreM AByX JMHEHHBIX YpaBHEHUH C
JBYMs IIEpEMEHHBIMU. Penenue cucrteM AByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOU
creneHu. ['papuueckas MHTEpIpeTalus CUCTEMbl YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Perrenre TekCTOBBIX 33724 aNreOpanyeckuM CIiocoOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOW. PeleHne cucreM JIMHEWHBIX HEPABEHCTB C
onHoi mepeMeHHOM. KBajpaTHble HepaBeHCTBa. ['paduueckas HMHTEpIpeTalyss HEpaBEHCTB M CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DyHKUNH

KBanpartuunas ¢yskuus, e€ rpaguk u cBoiicta. [lapabosna, KoopauHaTBl BEpLUIMHBI TapadOIbl, OCh
CUMMETpPUU MapaboJIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicTsa.

YuciioBbIE N10CJI€10BATEIBHOCTH U IPOrPEeCCHH

[TonsiTHE YMCIIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TTOCIIEI0BATEILHOCTH PEKYPPEHTHON (HOPMYIIOi
u GopMyIoit N-ro uieHa.

Apudmernueckas u TreomeTrpuyeckas mnporpeccuu. Popmyiabl N-ro wieHa apupMeTHUYEeCKOH u
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxenue 4aeHOB apupMeTHIECKONH U TEOMETPUUYECKOMN MpOorpeccHii TOUKaMHu Ha KOOPAWHATHON
IJI0CKOCTH. JIMHENHBIN U 9KCIIOHEHIIUANIbHBIN pocT. CII05KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOTI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrpaMMBbl YI€OHOTO Kypca «Asredpay XapaKTepU3yIOTCS:

1) naTpuoTH4YeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHUCKON MaTEeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHMKEHHSM POCCHMUCKUX MATEMAaTUKOB M POCCHUUCKOM MAaTEMAaTHYECKOW IIKOJbI, K
HCIIOJIb30BAHUIO 3THX JOCTWKEHUH B IPYrUX HayKaxX U NMPUKIATHBIX chepax;

2) rpa:kKI1aHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S13aHHOCTEH IpaKJaHWHA M PealTU3alliy €ro Mpas, MpeICTaBIeHuEeM
O MaTeMaTH4YeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEHYP
IPaKJIAHCKOTO O00IIecTBa (HAmpUMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO STHYECKUX
npo0JieM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKCHHA HAayKd, OCO3HAHHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ACATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHUE€ B PEUICHUM NPAKTUYECKHX 3aJad MaTeMaTUYEeCKON
HaIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTUYECKOro OOpa30BaHMs HAa MPOTSHDKEHUHM BCEH JKU3HU
JUIS YCHEUIHOW MpoQecCHOHANBHON AESITeTbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM
BBEIOOPOM UM TIOCTPOSHUEM HHIWBUIYaTHbHOW TPACKTOPHHM OOpa30BaHUS W JKU3HCHHBIX IJIAHOB C YYETOM
JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAILHOMY U ACTETHUECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNH, yMEHHUIO BUJIETh MaTEMaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IIO3HAHUS:

OpUEHTALIMEH B ACATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJABI M OOIIECTBA, MOHUMAHUEM MAaTEMaTU4YEeCKOW HayKh Kak
cdepbl YeIOBEYECKON JIEATEIHPHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIS Pa3BUTHS I[MBHIIIU3ALNH,
OBJIAJICHUEM $SI3bIKOM MATEMATHKH M MaTeMaTHYeCKOW KYJIbTYpOHl KakK CpEICTBOM IO3HAaHUSA MUpa,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIE0BATEIBCKOM IS TEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMUPOBAHHE KYJbTYPbI 310POBbS M 3MONHOHAJIBHOIO
os1aromostyums:

TOTOBHOCTBIO MPUMEHATh MaTEeMaTUYECKHWE 3HAHHUA B MHTEPECax CBOErO 3/I0POBbs, BEJCHUS
3I0pOBOTO 00pa3a KWU3HH (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUM U OTJbIXA, PETYIISIpPHAs
¢u3nueckas aKTUBHOCTh), C(HOPMHPOBAHHOCTHIO HABBIKA PEQIIEKCHM, MPU3HAHUEM CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa IPYyroro 4eloBeKa;

7) 3K0J10rMYecKOe BOCTIUTAHME:

OpUEHTallMell Ha TMpUMEHEHHEe MaTeMaTHYeCKHX 3HAaHWUW 7 pemieHus 3aaad B 00JacTH
COXPaHHOCTH OKPYXKaroIeh Cpeibl, IUNITAHUPOBAHUSI TIOCTYITKOB M OLIEHKU WX BO3MOYKHBIX TTOCIICICTBUN IS
OKpY)KaroIle Cpeapl, OCO3HAHHMEM TII00AaTBbHOTO XapaKTepa HJKOJOTHYECKHX MpolieM U TyTed ux
perieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSAM COLMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPENCIEHHOCTH, TOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIbHOCTh, B TOM YHCIIE YMEHUE YUUThCA Yy JAPYTHUX JIOJEH,
mpuoOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTUX;

HE00XOIMMOCThIO B ()OPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4uclie (HOPMYyITUPOBATH UACH, MOHSITHSI,
rUnoTe3bl 00 00BEeKTaX M SBJICHHSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HaBAaTh JCQUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO0, BOCIPHHUMATh CTPECCOBYIO CHUTYaIMIO KakK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBbIC PEIICHUSI U JIEHCTBUS, (OPMYITUPOBATH U
OIICHUBATh PUCKHU U TTOCIIECTBUS, POPMUPOBATH OTIBIT.

METAINIPEJIMETHBIE PE3YJIBTATDI



ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJornyeckue aeicTBHA:

>

>

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, IOHITHUH,
OTHOLIEHUH MEeXAy HOHATHAMM, (OpMyaupoBaTh OHpeleNeHHs IMOHATHH, YyCTaHaBJIMBATh
CYIIECTBEHHBIH MpHU3HAK KiIacCU(UKALUU, OCHOBAaHUS Ui OOOOIIEHHS M CpaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (DOPMYyIUPOBaTh U MPEOOPA30OBBIBATH CYKIICHHS: YTBEpAUTEIbHBIE U OTPULIATEIbHBIE,
€/IMHUYHbIE, YaCTHbIE U OOIIME, YCIIOBHBIE;

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpeuMs B (PaKTax, IaHHBIX,
HAOJIOAEHUAX W YTBEPXKICHUAX, IpeiaraTb KpPUTEPUM JUIS BBIABICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JIeJIaTh BBIBOJBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUYCHH,
YMO3AKJIFOUEHUH 10 aHAJIOTUH;

pa3duparh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKAEHUH (IpsMble U OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIbHO HECITIOKHBIE JOKA3aTeIbCTBA MAaTEMAaTHUECKUX (DaKTOB, BBICTPAUBATh apryMEHTALHIO,
IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpaTh CIIOCOO pelleHus yuyeOHOH 3a7aun (CpaBHUBATh HECKOJbKO BapUAHTOB PEILIECHUs, BHIOMPATh
Haun0oJiee MOAXOAIUN ¢ yYETOM CaMOCTOSITEIILHO BIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

>

Y

HCII0JIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUI MHCTPYMEHT MO3HAHUSA, (HOpMYIHPOBAThH BOMPOCHI,
(buKcUpyOIIKe MPOTUBOPEUYUE, MPOOJIEMy, CaMOCTOSATECILHO YCTaHABIWBAaTh HCKOMOE W JIaHHOE,
(bopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MMO3HIINI0, MHCHHE;

MPOBOJIUTh 10 CaMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY HECIOXHBIH OKCICPUMEHT, HEOOJbIIOe
UCCIICIOBAHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BHEKTOB
MEXTy COOOM;

CaMOCTOSATEIILHO (POPMYJTHPOBATH OOOOIIEHHUS U BBIBOIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO HAOIIOICHUS,
HCCIICIOBAHMsI, OIICHUBATh JOCTOBEPHOCTH MOJIYUYECHHBIX PE3YJIHTATOB, BBIBOJAOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKIKE BBIIBUTATH MPE/IIONIOKEHHS O €r0 pa3BUTHH
B HOBBIX YCJIOBUSAX.

Pabora ¢ unopmanmeii:

v VWV VYV V¥V

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTH MH(OpPMAIMHU, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUs
3a/1a4y;

BbIOMpATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMALIMIO PA3INYHBIX BHI0B
1 (GopM IpeICTaBICHNUS;

BbIOMpaTh (hopMy mpencTaBieHUs MHGOPMALMU U WUIIOCTPUPOBATh pellaeMble 3aJaud CXEeMaMi,
auarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLIEHUBAaTh  HAJAEKHOCTh MHPOPMALMU MO  KPUTEPHUSIM, MPEUIOKEHHBIM  YUUTENEM WM
c(OpMYJINPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuUKaTHBHBIe yHHBepcaJlbHble Y4eOHbIe el CTBHA:

>

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEJISIMU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 X0y PEIICHHS 3a]a4l, KOMMEHTHPOBATh MOTyYE€HHBIN PEe3ybTar;,

B XO0/€ OOCYXKICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TeMbI, IPOOJIEMBI, perraeMon
3a/1aud, BBICKA3bIBaTh WJIEW, HAIEJICHHBIE HAa TOWUCK PEIICHUs, COIMOCTAaBJISAThH CBOU CYXKICHHS C
CYXICHHSIMH JIPYTHMX YYaCTHUKOB JHAllora, OOHAPYXKHBATh pazlU4Me€ U CXOJCTBO TMO3UIMH, B
KOppeKTHO# opme GopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJIBTATHl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHMS, TPOEKTa, CAMOCTOSATEIBLHO
BBIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4 MIPE3CHTAIUMHA U OCOOCHHOCTEN ayIuTOPHH;

MOHUMATh U HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W MHAWBHIYATbHOW pabOTHl MpHU perIeHUU
y4eOHBIX MATEMATHIECKUX 3a]1a4;



» TpHUHUMATh LEJIb COBMECTHOH JEATENPHOCTH, IIJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOH padoTHI,
pacripenenath BHIBI paboT, OroBapuBaThcs, 0OCYXKAAaTh MPOLECC M pPe3ylbTaT paboThl, 0600maTh
MHEHHMsI HECKOJIbKUX JIFO/IEH;

» ydacTBOBaThb B IPYMIOBBIX (Gopmax paboThl (00CYXaeHHs, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI U
JpYyTHUE), BBINOJHATh CBOIO YacThb PabOThl U KOOPAMHUPOBATb CBOM ACHUCTBUS C APYTMMH 4JIEHAMH
KOMaH/Ibl, OLICHUBATh Kau€CTBO CBOETO BKJIA/1a B OOLIMI MPOIYKT MO KPUTEPUAM, CPOPMYINPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:

» CaMOCTOSITEJIbHO COCTABJIATH IUIAH, aJTOPUTM peIIeHHs 3aJadyd (WIM €ro 4acTh), BBIOMpATh CIIOCOO
peleHust ¢ y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb, YMOLHOHAJILHBIH HHTEJIEKT:

» BIIQJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiibTaTa pelieHUs] MaTeMaTHYeCKOn
3aJauy;

» TpeABHUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PEIICHUH 3a7add, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAllIEHHBIX OIMOOK, BBIABICHHBIX TPYIHOCTEH;

» OLEHHUBATh COOTBETCTBUE pe3yJIbTaTa NESTEIBHOCTH ITOCTABJICHHON LIEIH M YCIOBHUSAM, OOBSICHATH
IPUYMHBI TOCTHKEHUS WIM HEAOCTHXKEHMS LI€IH, HaXOAUTh OLUIMOKY, JaBaTh OLIEHKY IPUOOpPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00yueHus B 7 Kj1acce 00y4aroIuics MOJIyduT CIelyIolue PeIMETHbIC Pe3yIbTaThl:

Ymucna v BbIYMCICHUA

BbimonHATe, coderas YCTHbIE M IUCbMEHHblE MpUEMBI, apudmMeTnueckue JAEHCTBUS ¢
paloOHaIbHBIMU YU CIIAMHU.

HaxoauTe 3HaueHUs YUCIIOBBIX BBIPAKEHWH, MPUMEHSTH pPa3HOOOpa3HbIE CIIOCOOBI M TNPUEMBI
BBIUUCIICHUS 3HAYCHHUI APOOHBIX BBHIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

Ilepexoauth OoT OAHON (POpMBI 3amucu yucena K Apyroil (mpeoOpa3oBbIBaTh JAECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO APOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BbINONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYACICHWM, OLEHKY 3HAYEHHH YHCIIOBBIX
BbIpaK€HUI. BBINOMHATE AEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/adyd, CBSI3aHHbIE C  OTHOUIEHHMEM  BEJIMYMH,
IIPONOPLNOHAIBHOCTBIO BEJIMYNH, IPOLIEHTaMHU, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHNUS 3a1a4 ¢ Y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHHUA

Hcnonb3oBath anredGpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOLIECCE OCBOEHUS
y4eOHOro MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPRXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs 1IEJOT0 BBIPAKEHUS B MHOTOYIEH MPHUBEIEHHUEM TMOJO0OHBIX
cllaraéMbIX, paCKpbITUEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYIEH, NPUMEHATH
(dbopMyIibl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh pa3iokKEeHHEe MHOTOUWIEHOB HAa MHOXKHTEIH C IOMOIIBIO BBIHECEHHS 3a CKOOKH
00IIero MHOXKHTEJS, TPYIIUPOBKY ClIaraéMbIX, IPUMEHEHHUs (OPMYII COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB JJIsl PELICHHs Ppa3IMyYHBIX 3a7ady U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

Vcnonp3oBaTk CBOMCTBAa CTENEHEH C HAaTypalbHBIMM IOKa3aTeNsIMH s IpeoOpa3oBaHUs
BBIPA)KCHU.



YpaBHeHHsI 1 HEPABEHCTBA

Pemrate yiMHENHbIE ypaBHEHUs C OJHOM IEPEMEHHOM, IIPUMEHS MPABWIA MEPEX0Ja OT UCXOIHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIAETCSA IM YUCIIO KOPHEM yPaBHEHHUS.

[TpumensTH rpadudeckre METOIbI IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGuparh mnpuMepbl Map YUCEN, SIBISAIOLIMXCS PEIIEHUEM JMHEHHOrOo YypaBHEHHUS C JABYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpadUK JIMHEHHOro ypaBHEHHs C JBYMs IE€PEMEHHBIMHU,
MOJIB3YSICh TPaUKOM, IPUBOUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemate cucremsl 1ByX JTMHENHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU, B TOM YHCJIE IpadUUECKH.

CocraBnaTh M peliaTh JMHEHHOE YPAaBHEHME WM CHCTEMY JIMHEHHBIX YpPaBHEHHWI 1O YCIOBHIO
3aJla4M, MUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4X ITOJIyYE€HHBIN pe3yJIbTaT.

DyHKUNH

N300pakaTh Ha KOOPAWHATHON NMPSAMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YMUCIOBBIC IPOMEKYTKU Ha anredpandecKoM s3bIKe.

OTMmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIMHATaM, CTPOMUTH TIpapuKH
TuHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceIBaTh C NOMOILIBIO (PYHKIUI N3BECTHBIE 3aBUCUMOCTH MEX]y BEIIMYMHAMU: CKOPOCTb, BPEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTs 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTh Tpaduueckuii cmoco0d TpPEACTaBICHUSA M aHanu3a WH(QOpPMAIMK, W3BIEKATh U
MHTEPIPETUPOBATHh HHPOPMALIMIO U3 TPaQUKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoayyuT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BLIYUCICHUA

Hcnonws30BaTh HayvajabHbIE NPEJICTABICHUS O MHOKECTBE JEHCTBUTEIIBHBIX YMCEI ISl CPAaBHEHMS,
OKPYTJIEHUS U BBIUMCIIEHUH, N300pakaTh 1€HCTBUTENIbHBIE YHCIIA TOUKAMH HAa KOOPIUHATHOW MIPSIMOM.

[IpumensaTh mNOHATHE apU(PMETUYECKOrOo KBaJpaTHOIO KOPHSA, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCHOJb3Yysl NMPU HEOOXOIUMOCTH KalbKYJISATOP, BBINOJHATH MPE0Opa30oBaHUs BBIPAXKEHUH, COIEpMKalUX
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bark 3amucu OOJBIIMX M MaJlbIX YHMCENI C IMOMOIIBIO JIECATUYHBIX ApoOei M cTeneHeil
gucina 10.

AuaredpanyecKkue BbIPaKeHHA

[IpuMeHTh MOHSTHE CTENEHU C LENbIM I10Ka3aTeleM, BBIMOIHITH MPEeoOpa3oBaHUs BBIPAXKEHUH,
COJIEPIKAIIMX CTETNIEHU C LEJIBIM IT0KA3aTENEM.

BbINONMHATE TOXKIECTBEHHBIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumeHnsaTh TpeoOpa3oBaHUs BBIPAKEHUH AN pelIeHHs pa3iMyHbIX 33/7ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS W palllOHAJbHbIE YpaBHEHUS, CBOJALIMECS K HHM,
CUCTEMBI JIBYX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEWIINE WCCICAOBAaHUSA YPAaBHEHHMM W CHCTEM YpPAaBHEHUH, B TOM YHCIE C
IpUMEHEHHEeM TIpaduyecKux IpeAcTaBleHuil (ycTaHaBiIMBaTh, MMEET JM YpaBHEHUE WJIH CHUCTEMa
YpaBHEHUH pellleHus1, €CIIU UMEET, TO CKOJIBbKO, U MTpoYee).

[lepexoauTb OT CIOBECHOH (GOPMYIMPOBKM 3aqaud K e€ aiaredpanyeckoil Mojenu ¢ MOMOUIbI0
COCTaBJICHUsS] YpaBHEHHUS WJIM CUCTEMbl ypaBHEHUH, WHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBIN pe3yIbTar.

[IpumeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLIEHKH, peniarbh JIMHEHHBIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOHM M MX CHCTEMBI, J1aBaTh IpaUUecKylo HIUTIOCTPALMI0 MHOXKECTBA
pelIeHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH



IloHnMaTh M HCNONB30BaTh (YHKLUMOHAIbHBIE IOHATHS M SI3bIK (TEPMHUHBI, CHUMBOJIMUYECKHUE
0003HaYeHHUS), OTIPENENATh 3HaYeHHE (PYHKIMH 10 3HAYCHUIO apryMEHTa, ONPENEIsITh CBOMCTBA (DYHKIIUU
o e€ rpaduky.

Ctpoutb rpaduku J€MEHTapHBIX (PYHKIUH BUIA:

y =kIX,y=x2,y=x3,y = |X|, y = VX, ONIHCBIBATH CBOICTBA YNCIOBOH (YHKIHH IO e rpaduKy.

K koHiry o0yuenus B 9 kjacce 00y4Jaromuics MoIyduT CIeIyIOIUe IPEIMETHBIC Pe3yIbTaThI:

Yucia ¥ BHIYHCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeimonuATe apudmernyeckue JAEHCTBUS € pPALUMOHAIBHBIMM 4YHCIAMH, COYe€Tas YCTHbIE U
[IMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUS C HPPALMOHAIbHBIMY YUCIIaMU.

HaxonuTh 3HaueHus cTeneHei ¢ LeabIMU 110Ka3aTels MU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX
BBIPAKCHUM.

OKpyryiaATh [EHCTBUTEIBHBIE YHWCIA, BBIIOJIHATH NPUKUIAKY peE3yJbTaTa BBIYMCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeWHbIE M KBaJIpaTHbIE YpaBHEHUS, YpPAaBHEHHUS, CBOJSILMECS K HUM, IpocTeiiune
IpOOHO-pALlMOHAIbHBIC YPABHEHMS.

Pemate cuctemel AByX JIMHEHMHBIX YPAaBHEHUN C IBYMsl IEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHM,
B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISCTCS JTUHEHHBIM.

Pemate TekcTOBBIE 33aMaun anreOpaMuecKuM CIIOCOOOM C MOMOIIBIO COCTAaBIICHHUS YPAaBHEHHS WU
CUCTEMBI JIBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEWIINE WCCICAOBAaHUSA YPAaBHEHMM W CHCTEM YpPAaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEM TIpauyecKux IMpeAcTaBleHuil (ycTaHaBIMBAaTh, HUMEET JM YypaBHEHHE WIM CHUCTEMa
YpaBHEHUM pEIlIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemiate nuHelHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHUE HEPABEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOIIBI) CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, U300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YKMCIOBOW MPSIMOM, 3allUChIBATH PEILIEHUE C
IIOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUH Pa3IMYHBIX 3ajauy.

DOyHKUMH

PacnioznaBath (QyHKIMHM H3y4yeHHBIX BHJOB. Iloka3piBaTh CXEMaTHUECKH pACIOJIOKEHHE Ha
KOOPIMHATHOM MI0CKOCTH rpadukoB GyHKIwmiA Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3,
y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHNMiT KOIQDHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M u300paXkaTb CXeMaTH4YeCKH IpadMKd KBaJIpaTUYHBIX (DYHKIMM, ONUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (QYHKIUH 10 UX rpaduxam.

Pacnio3HaBaTh KBaJpaTH4yHyr (QYHKIUIO 1O (opmyne, NPUBOAMTH NPUMEPHl KBAaJPATUUHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3znaBath apudmeTHyecKyro 1 Fr€OMETPHUUECKYIO TPOrPECCUU TIPU Pa3HBIX coco0ax 3adaHus.

BbINMONHATE  BBIYMCIEHUS € HCHOJb30BaHMEM (opMyn N-ro ujgeHa apupMeTHdecKod u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YMCIOBBIMU IIOCJIEOBATEIBHOCTSAMM, B TOM YHCIE 3aJaud M3
peanbHOM JKHU3HHU (C UCTIOIBb30BAaHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHuUe pa3iesioB U TeM Koauecrso 1acos DyeKTpOoHHbIE (U (PPOBDBIE)
Konrpoabnsie | [IpakTnueckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTebHBIC PeCypcehl
padoThI padoThI
1 Yucna u BEIYKCIICHUS. o5 1 bu6mmoreka [IOK
PanuoHabHbIC YUCIIa https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 | AnreGpandeckue BhIpOKCHUS 27 1 hitps://m.eds0o.ru/7f415090
bubmuorexa [JOK
3 YPaBHCHNUS  HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bubmumoreka [IOK
OyHKIUN https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
° [losropenne i 0bobmenne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 0
I1O ITPOI'PAMME
8 KNIACC
KosauyecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM Kontpoabmbre | llpakTuueckie DJleKTpPOHHbIE (LM (POBbIE)
n/n NPOrpaMMbI Bcero o0pa3oBaTe/IbHBIC PECypChI
padoThl padoTsl
1 Yucna u BBIYUCIICHUS. 15 bu6mmoreka [IOK
KBaapartHbie KOpHH https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTerneHnb 7 bu6mmoreka [IOK
C LIEJIBIM TTOKA3aTeNEM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKCHUS. 5 1 bubnunoreka [JOK
KBaaparHbiii TpéxwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
AureOpanueckas Apo0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABECHCTBA. 15 1 bubnunoreka [JOK
KBajparHbie ypaBHEHHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABECHCTBA. 13 bubnnoreka [JOK
Cucrembl ypaBHCHUI https://m.edsoo.ru/7f417af8
v YpaBHEHUs U HEPABEHCTBA. 12 1 bubnnoreka [JOK
HepaBenctBa https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 | @yuxumi. OCROBHBIC HOHATHA | 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 | yskuun. Hucnosbie dyrimn | 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 [losTopenne i 06obmenne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O ITPOI'PAMME
9 KJIACC
KosauyecTBo yacoB
Ne HaumeHoBaHue pa3nesioB u TeM Kontponbnie| MpakTuueckne DJiIeKTpOoHHBIe (HU(ppoBLIE)
n/n NMPOrpamMMbI Bcero o0pa3oBaTre/ibHbIE pecypchl
padoThI padoThI
1 Yucna 1 BBIYUCICHUS. 9 bu6mmorexa [IOK
JleficTBUTEIBHBIC YHCTIa https://m.edso00.ru/7f419d08
YpaBHEHHUsI U HEPABEHCTBA.
2 YpaBHeHUs C OTHOMI 14 1 bubmmorexa IJOK

IIEPEMEHHOMN

https://m.edsoo.ru/7f419d08
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VYpaBHEHHUs U HEPABEHCTBA.

bubmuoreka [JOK

3 CucTeMbl ypaBHEHHI 14 https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 bubnmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
Bbubnmnoreka [JOK
> Dy 16 https://m.edsoo.ru/%f419d08
6 | Yucnossle mocieaoBarenbHocTu | 15 bubymotexa [IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001ICHNE, 18 bubmuoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Maremaruka. AnreOpa: 7-i kiiacc: 0a30BbIl YPOBEHb: YUeOHUK, 7 Kiacc/ MakapbIieB
I0.H., Munmrox H.I'., HemkxoB K.M. u npyrue; mox pexn. TemsxoBckoro C.A.,
Axunonepnoe o6mectBo «M3natenscrBo «IIpocsenienue

» Maremaruka. AnreOpa: 8-if kiacc: 6a30BbIii ypOBeHb: yueOHUK, 8 Kiacc/ MakapberueB
I0O.H., Munmok H.I'., HemkoB K.M. u npyrue; nox pexn. Temskockoro C.A.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

» Maremaruka. Anreopa: 9-i kiacc: 6a30BbIld YpOBEHB: yueOHUK, 9 Kinacc/ Makapbiues
I0.H., Munmox H.I'., Hemkxos K.M. u npyrue; mox pexn. TemsxoBckoro C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
bubmmoreka LIOK https://m.edsoo.ru
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