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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreynBaeT U3yuyeHue JIPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOI'O
LIUKJIOB, €€ OCBOCHHE HEOOXOIMMO AJIS MPOJOJKEHUSI 00pa30BaHMs U B IOBCEIHEBHON >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INPUPOAE U OOLIeCTBE, pOJM MATEMaTHYECKOr0 MOJAEIUPOBAHHUS B HAay4YHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pasBUTHE JIOTHYECKOTO MBIIIJICHUS OOYYalOUIMXCS: OHM HCHOJB3YIOT JIEAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA O0YJIEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTebHO-METOANYECKHX JIMHUI pa3BUBACTCSA HA MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B porpaMMy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUs H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOH 0COOEHHOCTBhIO Y4eOHOro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOopMHPOBAHUIO YMEHMsI MOJb30BAThCS AITOPUTMAMM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHCIE. 3aBEpIICHNE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTo amrmapaTra, HEOOXOIUMOTO /s peIIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuang TIpyNIUpYyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEeMAaTUKH KaK sI3bIKa ISl IOCTPOSHUSI MaTEMAaTHIECKUX MOJIENEH,
OIIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCIIEeNOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB M SBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKUE MPEICTABICHUI O POJIM MAaTEMATUKU B Pa3BUTUU LIUBUIN3ALINUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, « DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOopMBI 3amucu Apodeilt K
apyroi. IloHsaTHe panoOHaIbHOrO YKCIIa, 3alMCh, CPABHEHUE, YIIOPSAJOUYNBAHNE PALlMOHAJIBHBIX
yucen. ApudmMeTrnueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YMciIaMU. Pemenue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha APOOu.

Cremnenb ¢ HaTypalbHBIM IOKa3aTelieM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OIpe/eeHH s, 3aiCh 00IbIIUX Yncen. [IpoleHTsl, 3anich MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NMPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha MPOLEHTHI, PELICHNE 3aJau U3 peabHOU
MPAKTUKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypaJIbHbBIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM YHCIIE TIpsiMast © 00paTHasi MPOIOPIIMOHAIBHOCTH.

AuredpanyecKkne BbIPaKeHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOomyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. [lpeacTraBneHue 3aBUCUMOCTHM MEXJIYy BeIMYMHAMU B BUAE (HOPMYIIBIL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NPeoOpa30oBaHus CYMM M NPOU3BEIEHHH, MMpaBuia PacKpbITUS CKOOOK U
MPUBEIECHUS TOI0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrousaeHa. Cllo)KeHHE, BBIUUTAHUE, YMHO)KEHUE
MHOrou4eHOB. DopMynbl COKpAaIIEHHOTO YMHOKEHUS: KBaApaT CyMMbl M KBajJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB Ha MHOKHUTEIIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.



JluHeitHoe ypaBHEHHE C OJIHOW TMEPEMEHHOW, YHUCIO0 KOpPHEW JMHEMHOTO YpaBHEHWS,
pellieHue JIMHENHHBIX ypaBHeHMIl. CocTaBieHHME ypaBHEHUN IO YCIOBUIO 3anadd. Pemienue
TEKCTOBBIX 3a7[ay C MOMOIIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C JABYMS MepeMEHHBIMU M ero rpaduk. Cucrema JIBYX JIMHEHHBIX
ypaBHEHUU ¢ JByMsl NEpPEeMEHHBbIMH. PelieHune cucteM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU.
[Tpumeps! penieHust TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM YpaBHEHHUH.

DOyHKUUHA

Koopaunara Touku Ha mpsimMod. UwucnoBble NMpoMEKyTKU. PaccrosiHme Mexay IByMs
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[IpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHATa TOYKM HA
KoopanHaTHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Utenue rpaduxos
peanbHbIX 3aBucuUMoOcTei. [lonsarne ¢dynkuuu. I['padux dyakuum. CpoiicTBa (GYHKIUMN.
Jlunetinas ¢pyukuus, e€ rpaduk. ['paduk ¢pynkuun Yy = |X|. I'paduyeckoe perieHne THHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEHWHBIX YPABHEHHUI.

8 KUIIACC

Yuciaa 1 BbIYMCTIEHUS

KBanpatHeiii kopenb u3 uncna. [loHatue 00 wuppanmoHanbHOM uucie. JlecsTuyHble
NpHUOIVDKEHUS UPPAMOHATBHBIX uncenn. CBolicTBa apu(PMETUYSCKUX KBAJAPATHBIX KOPHEH M UX
MpUMEHEHHE K IPeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUW M BBIYHUCICHUAM. JleHCTBHTEIbHBIC
Yypcia.

Crenens c 1es1bIM TTOKa3atenieM U e€ cBoricTBa. CTaHAapTHAS 3aITUCh YUCIIA.

AuiredpanyecKkue BbIpasKeHUs

KBagpaTHbiii TpEXWIICH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIUMTAaHUE, YMHOXKCHHE, JCICHUE alreOpandeckux apoOeil. ParmoHambHbIe BBIPAKCHHS U HX
npeoOpazoBaHue.

YpaBHeHHus! M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. I[Ipocteifmne npoGHO-
palMoOHaIbHbIE YPaBHEHHUS.

['padmyeckas MHTEpIpeTalys ypaBHEHUN C JBYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUN C ABYyMs NEpeMEHHbIMU. [IpuMepsl penieHus CUCTEM HEIMHEWHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

UucnoBple HeEpaBeHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OQHOW NEPEMEHHOW.
PaBHOCHNIBHOCTD HepaBeHCTB. JIMHEHHbIe HepaBeHCTBa € OAHOW mnepeMeHHOM. CucreMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitre Gpynkuuu. OGMaCTh ONpPEENICHNUs U MHOXKECTBO 3HaueHUi (yHKImu. CrnocoObl
3ananus QyHKIUH.

I'papuk ¢dynkuuu. Yrtenue cBoicTB QyHkuu no e€ rpaduky. Ilpumepst rpadukos
GYHKIHHA, OTPAKAIOIINX PeaTbHBIE TTPOIIECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATBHBIE 3aBHCHUMOCTH, HX
rpaduxu. OyHKIUHN Y = X2, y= X3, y = VX, y=|X|. T'padmuyeckoe penieHre ypaBHEHUH U CHCTEM
YpaBHEHUM.



9 KIIACC

Yucsa v BbIYUCICHUSA

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHBIE U OCECKOHEUHBIEC JIECATHYHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTEIbHBIE 4YMCIAa KaKk OECKOHEYHbIE
JIecsTHUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(pMeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
YUCJIaMH.

Pasmepsl 0OBEKTOB OKpYXKAIOIIETO MHpPA, IJIUTENBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh HpuOMMKeHUs. OKpyIJIeHUEe YHCeNl.
[Ipuknika v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TpeTbed M 4YETBEPTOM CTENEHEU
Pa3oKEHUEM Ha MHOXKUTEIIH.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHeHMH.  PemeHue  TEKCTOBBIX  3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMH U ero rpaduk. Pemienue cucteM ABYX JHMHEWHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PellleHne cucTem ABYX YpaBHEHUH, OJHO W3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHU C
JBYMsI IIEPEMEHHBIMHU.

Perenrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JNMHEMHBIX HEPABEHCTB C OAHOM IlepeMEHHOM. PemeHne cucreM JMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduku Gpyskuuit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTaa.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBON MOCIEIOBATENBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apru(MeTHUECKON U reOMETPUYECKON MPOrPecCHii, CyMMBI IEPBbIX N YJIEHOB.

N300pakeHre 4wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha
KOOPJIMHATHOM IJIIOCKOCTH. JIMHENHBIN U SKCIOHEHIIUAIBbHBIA poCT. CII0KHBIE POIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOEHHUEM HWHJMBHUAYAIbHOM TPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUM, YMEHUIO BUICTh MATEMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(depbl 4YelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHupOBaHHMEe  KYJBTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpebl, MIAHUPOBAHUSA IOCTYIKOB M OIIEHKH HMX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWW, B TOM uucie HOpMyTUpOBaTh WUICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISATh U XapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTHYECKHUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KpUTEPUU IPOBOJIMMOTO aHAJIN3A;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, Ipe/ularaTb KpUTEpUU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IIPOTUBHOTO), MIPOBOJUTH CaMOCTOSITENIbHO HECJIO)KHbIE  JI0Ka3aTesIbCTBa
MaTeMaTU4ecKux (PaKkToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee NOIXOAAIINA ¢ YIETOM CaMOCTOATENbHO BBIAECICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyrome IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE U JaHHOE, (OpPMHpPOBaTH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

® [POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0H;

® CaMOCTOATENIHO  (OpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaMm
POBEAEHHOr0 HAOIIOAEHMS], UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U WILUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
oOHapyXHUBaTh Pa3IMUUE U CXOJICTBO MO3UIIMIA, B KOPPEKTHOI hopme GopMyIHpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAbI pabOT, JAOTOBapHBaAThCSA, OOCYXKAATh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHITOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[Ibl, OLIECHUBATh KaueCTBO CBOErO BKJa/a B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOLIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOU 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHIKEHHUS LM, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yucia ¥ BLIYMCICHHA

BeinonHATe, coyeras yCTHble M NHMCbMEHHBbIE NPUEMBI, apudmMeTHdeckue AeUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMKCH YKCeN K ApYyroi (mpeoOpa3oBbIBATh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYMCIIEHUMN, OLEHKY 3HaYEHUM YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBathk anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOKEHHE OJIHOYJIEHAa HAa MHOIOWIEH M MHOIOWIeHa Ha MHOTOYJIEH,
NPUMEHSTH (HOPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUsT MHOTOWIEHOB Uil pEUIEHMs] pPa3jIMYHBIX 3ajJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OJHOM INEPEMEHHOM, MPUMEHSS IMpaBWila MEpexona OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBiI€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpadpuueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3alMCbIBaTh 4YHCIOBBIE IPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJYy BEIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UMHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB pPeabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CpaBHEHHsI, OKDPYIJICHWS W BBIYUCICHHH, M300pa)kaThb JCHCTBUTEIbHBIC YHCIAa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJIHATh IpPeoOpa3oBaHuUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN ISl pEIIeHUs Ppa3IMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0BAHNS YPAaBHEHUH U CUCTEM YPABHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IIOMOILIBIO  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpapUUECKyl0 HIUIIOCTPALUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonumath M  KCHONB30BATh  (DYHKIMOHAIBHBIE IIOHATHS M SI3BIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENesATh 3HAaueHHWEe (QYHKLUMU 0 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLHUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y=kix,y=x%y=x>y =X, y = VX, oIucHIBaTh CBOWCTBA YNCIOBOI (YHKIHH 110 €&
rpaduxy.

K koniy oOyuenus B 9 kjacce oOydaromuiics NOJYYUT CIEIYIOLIUE MpeIMETHbIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh ¥ YIOPSIOUYMBAThH PAllHOHAIEHBIC M HPPALIHOHAIEHBIC YHCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBUS ¢ pallMOHAJIbHBIMU YHCIIAMHU, COYETasi YCTHBIE U
NUCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMHU.

HaxoauTe 3HaueHUs CTETEHEH ¢ IEeNbIMU TOKA3aTeIIMUA U KOPHEW, BBIYUCIISTh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHHIH.

OKpyrisiTh JEHCTBUTENbHBIE YHUCIIA, BBIIOJIHATH IMPHUKHUAKY Ppe3yJbTaTa BbIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTteinme ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI ABYX YPaBHEHHH ¢ ABYMs IepEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHU (yCTaHaBIMBaTh, MMEET JH YpaBHEHHE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B TIpovee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHUE
HEPaBEHCTB Ha YMCJIOBOW MPAMOI, 3aITUCBHIBATh pEIlIEHHE C TTOMOIIbI0 CHMBOJIOB.

Pemate cucTembl JTMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPAaBEHCTB Ha YMCIOBOW MPSMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPHU PEIICHUH Pa3IMYHBIX 33/1a4.

DOyHKIUHA

Pacro3HaBaTh pyHKITMHM U3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACMIOIOKEHHUE HA

KOOPIMHATHOM MIIOCKOCTH TpaduKOB QYHKIMH BU/IA:
y=kx, y=kx+b y=kix,y=a +bx+cy=xy=vx,y= x|, B 3aBucumocta ot

3HaYeHUH K03()PUIIMEHTOB, ONUCHIBATH CBONCTBA (PYHKIIHMA.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIIMIA 1O UX rpadukam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HWCIONB30BaHUEM (GOpPMYT N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMUA, B TOM YHCIIE 3a/1a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | Haumenosanue KoJummyecrBo yacos DJIEKTPOHHBIE Peanm3anusi BocnuTaTeIbHOro NOTeHUHAIA
n/ | paszesioB M TeM Beero Konr  Ilpakr  (uudposbie) ypoxa (BHABI M GOPMBI 1eATeTLHOCTH)
n NMpOrpaMMblI poIIb nueckn  O0Opa3oBaTeSibHbIE
HbIe e pecypchl
pador  pabot
bl bl
1 UYucna 1 BEIYUCICHMUS. 25 2 bubnmoreka [IOK NPHUBJICYCHHE BHUMAHMUs O0y4aroLmXxcs K
ParnonanbHbIe Yrcaa https://m.edsoo.ru/7f4  UCHHOCTHOMY  aCHEKTY H3y4aeMbIX Ha ypoKax
15b90 SIBIICHUH, OpraHu3aIys UX padoThl C MOITyYaeMoit
5 AureGpareckne 27 5 ;@mom}(a TIOK Ha YPOKE COILMaJbHO 3HAUUMOU WH(popMammen —
VHUIMMPOBAHUE €€ OOCYXKIEHHs, BHICKA3BIBAHUS
BBIPaKECHUS https://m.edsoo.ru/7f4 OBYHAIOIMMHCA CBOETo MHEHHA MO ee MOBOLY,
15b90 BBIPaOOTKHU CBOETO K HEM OTHOIIEHHS,
3 YpaBHEeHUS U 20 2 bubnuoreka [JOK HOJIyYeHHE ombITa CaMOCTOSITEIIEHOTO
HEpaBEHCTBA https://m.edsoo0.ru/7f4  npuoGpereHus: HOBBIX 3HAHHH, POBEACHHS
15b90 HAYYHBIX HCCIEJIOBAHUN, OMNBITA IPOEKTHON
4 KOOp,[[I/IHaTLI " 24 2 EI/I6HI/IOTCKa HOK JACATCIIBHOCTHU, OIlblTa HW3YUCHHA, 3allUTbl H
rpaduku. OyHKIIHN https://m.edsoo.ru/7f4 BOCCTAHOBIICHHA HayaHoro HacieAus
YeNIOBEYECTBA, OIBITA CO3JaHHs COOCTBEHHBIX
15690 M300peTeHNH, OTIBIT CaMOTIO3HAHUS u
S [oBTopenue u 6 1 bubmmorexa IIOK CaMOaHalli3a, OIBIT COIMAILHO HPUEMIIEMOTO
0000menue https://m.eds00.ru/7f4 ' camoBwlpaxkenns ¥ camopeanM3anum  depes
15b90 IPYIIOBYIO, IAPHYIO, MHAWBUIYAIbHYIO paboTy
OBILEE KOJIMYECTBO 102 9 0

YACOB I10 [TIPOI'PAMME
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8 KVIACC

KoanuecTBo 4acoB

Peanuzanust BocnuTaTEIbHOIO
NMOTeHUHAJIa ypoKa (BHAbI U GopMbl

Ne HaunmenoBanmue Konr Hpax
; poab  THdyec  DJIEKTPOHHBIE (LHPPOBBIE) AEATENLHOCTH)
n/ pa3/iesioB U TeM Bcer
HbIE KHe o0pa3oBaTe/ibHbIE PecypcChl
n NMPOrpaMmblI 0
paGor = pador
bl bl
1 Umucna 1 BBIYUCIICHUS. 15 bubnnorexa LIOK NPHUBJICYCHHE BHUMAHUA O0y4alomuxcs K
KBaaparHbie KOpHH. https://m.edsoo.ru/7f417af8 LIEHHOCTHOMY  aCICKTy — M3y4aeMbIX Ha
O p—— YpOKax SIBICHUH, OpraHu3amnus X padoThl
) Crremeis ¢ b ' 7 bu6mmoreka [IOK C monyyaeMoii Ha YpOKE COIHMAIbHO
https://m.edsoo.ru/7f417af8 3HAYMMOM unpopMmanueit -
MOKa3aTeJIeM.
WHUIMHPOBAHUE ee 00CyXIeHuS,
Anrebpanueckue BBICKA3bIBAHUS  OOYYAIOIIUMHUCS  CBOETO
3 BBIPAXKEHUS. 5 1 bubnunoreka [JOK MHEHHS 10 €€ TIOBOJLY, BBIPAOOTKH CBOETO K
KBapaTHbIit https://m.edsoo.ru/7f417af8 HEl OTHOLIEHMS;
TPEXUIIEH. MOJIy4YEHHE  ONBITa  CAMOCTOSATEIHLHOIO
AlreGpanyeckiue MPUOOPETEHUsI HOBBIX 3HAHMIA, POBEICHUS
BBIPAXKCHNS BI/I6J’II/IOT€K& HOK HAYy4YHBIX HCCJ'Ie,I[OBaHPIfI, OIIbITa HpoeKTHOﬁ
4 ’ 15 1 NEATENLHOCTH, ONBITA U3YYEHUs, 3alUThl U
AnreOpanyeckast https://m.edsoo.ru/7f417af8 i
BOCCTAHOBJICHHUA HAay4YHOI'O HacJjeaust
Ap O6B' YCJIOBCUYCCTBA, OIIbITa CO31aHusA
YpaBHeHUs 1 CcOOCTBEHHBIX M300pEeTeHNH, OTIBITa
5 HEPABEHCTBA. 15 1 bubnmoreka [JOK CaMONO3HAaHUsI M CaMOaHajHu3a, OIbITa
KBanpaTHsbie https://m.edsoo.ru/7f417af8 COLMAILHO TPUEMIIEMOTO CAMOBBIPAKEHUSI
ypaBHeHI/Iﬂ. n caMopf€am3allui 4YC€pe3 TI'PYNIIOBYIO,
VpaBHeHns 1 NapHYI0, HHAUBUIYAIbHYIO PadoTy
but6mmorekxa [{OK
6 HEpaBEHCTBA. 13

CucreMbl ypaBHEHHH.

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

v
7 sepancricrna, 12 1 bubmiorexa [IOK
P ' https://m.edsoo.ru/7f417af8
HepaBencraa.
8 @yHkuuu. OCHOBHbBIE 5 bubmuorexa [IOK
HOHSTHS https://m.edsoo.ru/7f417af8
9 ®yHkiuy. Yucnossie 9 bubnuotexa [JOK
byHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 1 bubnuoreka [JOK
00001IeHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
9 KJIACC
KosnuecTBo yacon Peasin3anusi BOCOUTATEIHLHOTO
Kont Mpakt JJIeKTPOHHBIE NMOTEHHUAJA YPOKa (BUAbI U (OPMBI
Ne  HaummenoBanme NeSITeILHOCTH)
poanb nuyecku  (uudponbie)
n/ pa3aesioB U TeM
Bcero  Hble e o0pa3oBaTejibHbIE
n NMPOrpaMmbl
pabdor  pabort pecypcol
bl bl
Yucia 1 BBIYUCIICHHUS. bubnuoreka [IOK NPUBJICYCHUE BHUMAHUs OOydarommuxcs K
1 JleficTBUTEILHBIC 9 https://m.eds00.ru/7f419d UEHHOCTHOMY  aCHEKTy  M3y4aeMbIX Ha
qHcya. 08 YpOKax SIBJICHUH, OpraHu3anus ux padboTsl C
y ABHEHHUS 1 o nonyqaeMoﬁ Ha YPOKC COLMAJIbHO 3HAYNMOM
P bu6nuoreka [IOK uHpopMaliei —  UHUIUAPOBAaHUE €€
2 HepaBeHceTBa. . 14 1 https://m.edsoo.ru/7f419d = ob6cyxneHus, BBICKA3BIBAHM
ypaBHCHI/IH € OZlHOH 08 O6yanOHII/IMI/IC$I CBOCIr0 MHCEHUS II0O €€
IICPCMCHHOM. o NOBO/AY, BBIPAaOOTKM  CBOETO K  HeW
3 YpaBHenus u 14 1 bubanoreka HOK OTHOILICHHUS;
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HepaBeHCTBA. CUCTEMBI
YpaBHEHUH.

https://m.edsoo.ru/7f419d

08

YpaBHeHus u

bubmnoreka LIOK

MOJIyYCHHE OITBITA CaMOCTOSTEILHOIO
MPUOOPETEHUSI HOBBIX 3HAHWMU, MPOBEICHUS
Hay4HbBIX HUCCIIEIOBAHUN, ONBITA IPOECKTHOH
JEATELHOCTH, OIBITa WU3YYCHHUS, 3aIUTHl U

YACOB 110 [TPOTPAMME

HEpPaBCHCTBA. 16 https://m.edsoo.ru/7f419d
BOCCTAaHOBJICHHU HaY4YHOT'O HaciaeauAa
HepaBencraa. 08
YeJI0BCUECCTBA, OIIbITa CO3aaHusA
bubnnoreka IIOK COOCTBEHHBIX n300peTeHMI, OTIBITA
DYHKIUH. 16 https://m.edso0.ru/7f419d = camomosmamms u camoaHamHM3a, OIBITA
08 COLMAJIBHO IIPUEMJIEMOTO CAMOBBIPAKEHUSI U
BuGnorexa LIOK caMopeai3aIum Uepes IPYIIIOBYIO,
Hucroere 15 https:/m.edso0.ru/7f419d = "aPHY0, MBAHBHAYNbHYIO paboTy
MOCIIE0BATEIHHOCTH.
08
IToBTOpEHME,
oBoBIICHIe bubnnorexka HOK
R ’ 18 https://m.edsoo.ru/7f419d
CUCTEeMAaTU3aIIH 08
3HAHUU -
OBILEE KOJIMYECTBO 102
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Maremaruka. AnreOpa: 7-if kiacc: 0a30BBI ypoBeHb: y4eOHUK, 7 kiacc/ MakapbiueB
IO.H., Munmoxk H.I'., HemkoB K.M. u npyrue; mnox pen. TenskoBckoro C.A.,
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

Marematuka. AnreOpa: 8-i kimacc: 0a30BbIM YpOBEHb: y4eOHMK, 8 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

Maremaruka. Anrebpa: 9-if kimacc: 6a30BBI ypoBeHb: y4eOHUK, 9 kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
AxnunonepHoe oomectBo «M3narenbctBo «IIpocBemmenues

Marematuka. BeposiTHOCTh U cTatucTuka: 7-9-e Kiacchl: 6a30BbIil ypOBEHb: YUECOHUK: B
2 yactiax, 7-9 kmaccel/ Beiconkuin W.P., Slmenko W.B.; mom pen. fAmenko W.B.,
Axkmmoneproe obmiectBo «M3narenberBo «IIpocBermenue

Matemaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BbId ypOBEHb: y4eOHMK, 7-9 Kiacchl/
AranacsH JI.C., byry3zos B.®., Kagomues C.b. u apyrue, AKIHOHEpPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenune»
METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Maremaruka. Anrebpa: 7-i kiacc: 0a30BBI ypOBEHB: y4eOHHK, 7 Kiacc/ MakapbIieB
IO.H.,, Munmox H.I'., HemkoB K.W. u npyrue; nom pea. Tenskockoro C.A.,
Axnnonepnoe obmectBo «M3narensctBo «lIpocBemenne»

Matemartuka. AnreOpa: 8-if kiacc: 0a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ MakapbiueB
IO.H.,, Munmox H.I'., HemkoB K.W. u npyrue; nom pexn. Temskockoro C.A.,
Axuunoneproe oomectBo «M3narensctBo «lIpocBemeHue»

Matemartuka. AnreOpa: 9-it kiacc: 0a30BbIil ypoBeHb: y4ueOHUK, 9 kiacc/ MakapbiueB
IO.H., Munmiox H.I'., Hemxo K.W. u npyrue; mom pen. TemskoBckoro C.A.,
AxktnonepHoe obmiectBo «M3narensctBo «IIpocBemenne»

Marematnka. BeposiTHOCTh 1 cTaTucTHKA: 7-9-€ Kiacchl: 0a30BBIi YpOBEHB: YUCOHHK: B
2 yactax, 7-9 xnaccel/ Beiconkuit W.P., SAmenxo W.B.; mox pen. Amenxko U.B.,
AxtnonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Maremaruka. ['eomerpus: 7-9-e kiaccel: 0a30BBI ypOBEHB: y4eOHHK, 7-9 Kiacchl/
AranacsH JI.C., byry3zo B.®., Kagomues C.b. u apyrue, AKIMOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HHTEPHET
1. Bu6mmoreka LIOK https://m.edsoo.ru/
2.  https://uchitelya.com/matematika/
3.  https://urok.1sept.ru/
4. https://resh.edu.ru/
5.  https://4ege.ru/gia-matematika/
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