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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3y4eHUE IPYTUX AUCLUIUINH, KaK €CTECTBEHHOHAYYHOr'0, TaK U 'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydaromuxcs HaydyHBIX THPEACTABICHUNH O TPOMCXOXKIEHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUs, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JIecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaer
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIC PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHHWE W aHAJIOTHUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeIbHOCTHOTO IPUHLIUIIA 00Y4EHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTeIbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTebHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €To JIMHUSAMH. B Xo/e n3ydeHus: yueOHOTO Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCThIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlabHEHIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XM3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1lero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GhopMHUpPOBAHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM YHMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpalueckux JHMHUH — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOIUMOTO /IS peIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aurebpa
JIEeMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTEMAaTUYECKUX MOJENeH,
OTIMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOAST TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAalEJIeHO Ha  [OJIy4eHHe
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENH NIl OMUCAHUS
U HCCIIENOBAaHUSI PAa3HOOOPA3HBIX MPOIECCOB M SBJICHHWN B Mpupoje U obmiectBe. M3yueHue
MaTepuana CHocoOCTBYeT pa3BUTHIO Y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIe
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIUBHIN3AIIUU
U KYJIbTYpHI.

CormacHo yueOHOMY IUlaHy B 7-9 KjaccaxX H3y4yaeTcs y4deOHBIM Kypc «Auredpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pasfienbl coiepxaHus: «Yuciaa U BBIUKCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Hejienmo), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

YYET BOCIIMTATEJBHOI'O IOTEHIHUAJIA YPOKOB

Hcnonp30BaHne BOCIUTATEIBHBIX BO3MOXHOCTEH OpraHM3aldd ypoOKa Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus Mpearoaraer:

1.  TlomnepxkaHue WHTEpeca K YYEHHUIO, K HpPOLECCy IO3HAHMs, aKTUBU3ALUU
MI03HABATEIBHOM JESITETbHOCTH 00yJaFOIINXCAL.

2.  BocnutaHue CO3HaTENBHOM JUCHMIUIMHBL (YMEHHME Y4uTeNss IOKa3aTb
Ba)XHOCTH y4eOHO- MMO3HABATEIBHOM IEATETLHOCTH, y4eOHOW U TPYJOBOM AUCIUILTAHBI).

3. @opMupoBaHME YMEHUII U HAaBBIKOB OpraHM3alMM Yy4yallUMHUCS CBOEH
NEeSITeIbHOCTH (OpraHM3alUsl CaMOCTOSITENIbHOW pabOThl yJamuxcsi, COONIIOJICHHE TEeXHUKH
0€30I1aCHOCTH U TMTMEHUYECKHUX IPaBUII, CBA3aHHBIX C OCAHKOM M OpraHu3auueil pabodero
MecTa).

4.  Bocnurtanue KynbTypbl oOuieHust (opraHu3anus oOLIEHHS Ha ypOKe,
dopMHpOBaHUS yUYUTENEM YMEHHH CIyIIaTh, BBICKAa3bIBaTh M apryMEHTHPOBAaTh CBOC
MHEHHE).

5. ®opmupoBaHHE M Pa3BUTHE OIEHOYHBIX YMEHHH (KOMMEHTHPOBAaHHE OIIEHOK
yuuTeneM, OOCYXKJEHHE OIIGHOK C  YyYalluMHCS, KOJUIEKTUBHOE  OLICHMBAHUE,
B3aMMOIIPOBEPKA M OIICHWBAHUE JPYT APYTra YUaIIUMUCH).

6. BocnuTaHue TyMaHHOCTH (XapakTep OTHOIIEHHH «y4MTelIb — YYEHUK»,
pEryIUpOBaHHUE YYUTEIEM OTHOIICHUH MEXKIy YUAIIUMUCS).

BocnuTaTe/bHBI NOTEHIHA NIPpeAMeTa «Auredpa» peajausyercs yepes:

. NoOyX/IeHUE IIKOJIbHUKOB COOMIO/IaTh HAa YPOKE OOLIEHPUHATHIE HOPMBI
MOBE/IEHNs, MpaBwia OOLIEHUS CO CTapuMu  (Y4UTEIsIMH) M CBEpCTHUKAMU
(LLIKOJIBHUKAMM ), IPUAEP’KUBATHCS TPUHLUIIOB Y4€OHOM TUCHUIUIMHBI U CAMOOPTaHU3alUH;

. MPUBJIEYCHNE BHUMAHUS IIKOJbHUKOB K [IEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha
ypoKax sIBIIEHUH, OopraHu3aius uX paboThl ¢ MOJIyd4aeMOW Ha YPOKE COIMAIbHO 3HAUYUMOMN
uH(popMalell — WHUIUUPOBAHUE €€ OOCYXKIECHHUS, C BBICKA3bIBAHUSMHU YYAIIUXCS CBOMX
MHEHHUH IO ee MOBO/Y, BEIPaOOTKON CBOETO K HEW OTHOILEHUS, B TOM YHCIIE C IPUMEHEHHEM
MHCTPYMEHTA MOAJIepKaHusl MOTUBALIMYA U CAMOOPTraHU3allUu;

e BOCIIHTaHUE MAaTEMaTUYECKOU KYIbTYpbI;

. WHUIMUPOBAHUE M MOAJAEPKKY  HCCIENOBATEIbCKOW  JESATEIBHOCTH
oOydarolmuxcsi B  paMKax peaju3alid HMH  WHAUBUAYAJIbHBIX W TPYIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT OO0YYaroIIMMCS BO3MOYKHOCTh NMPHOOPECTH HaBBIK
CaMOCTOSITENIbHOTO ~ PEIIEHUSI TEOPEeTUYECKOW MpoOJIeMbl, HaBbIK TE€HEPUPOBAHUS U
oopmieHnss COOCTBEHHBIX HJI€H, HAaBBIK YBO)KUTEIBHOTO OTHOLICHUS K UYKUM HICSIM,



o(opMIIeHHBIM B paboTax APYrux MUCCIeA0BaTENeH, HaBbIK MMYOJIMYHOTO BBHICTYIUICHUS Tepes
ayIMTOpUEH, apryMEHTUPOBAaHUSA U OTCTaUBaHUS CBOCH TOUKH 3PEHUS;

. OpraHu3ainysl MOpeaIMETHBIX  O00pa3oBaTeNbHBIX  COOBITUH  (IPOBEACHHE
NPEIMETHBIX HEeTb) sl 00y4YaroImuXcs C HEeNbI0 pa3BUTHS MO3HABATEILHON M TBOPYECKOM
AKTUBHOCTH, MHULIMATUBHOCTH B PA3JIMYHBIX chepax MpeaMeTHON NesSATEIbHOCTH, PACKPBITUS
TBOPYECKHUX CIIOCOOHOCTEH, 00y4aroImuxcs ¢ pasHbIMH 00pa30BaTEIbHBIMH MOTPEOHOCTIMU
Y MHIUBUIYaJIbHBIMA BO3MOXKHOCTSIMU;

. npoBeJcHNEe YYeOHBIX (ONMMITMAM, 3aHUMATEIBHBIX YPOKOB U YPOKOB-
UCCIIEIOBAaHUM W Jp.) W y4eOHO-pa3BlEKAaTEIbHBIX MEPOINPHUATHI (KOHKypca-Urphbl
«[IpeameTHbIi KpoccBOP», TypHUpPA «CBOSI UTPa», BUKTOPUHBI, KOHKYpCa ra3eT U PUCYHKOB
" I1p.);

. ucnonszoBanue MKT u JOUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHMA
oOydeHus, 00€CIeYNBAIONINX COBPEMEHHBIC AKTUBHOCTH OOyYarommxcsi (IporpaMmbi-
TPEHAXKEPbl, TECTHI, 3aU€Thl B AJCKTPOHHBIX MPHIIOKEHUAX, MYJIbTUMEINIHbBIC [TPE3CHTAIIIH,
oOyJaromye CaThl, ypOKH OHJIAWH, BUACOICKIIUH, OHIAWH-KOH()EPSHIINH U JIp.);

. opraHuzanusi OOy4eHHMs] C HCIOJIb30BAaHUEM HETPAIUIMOHHBIX CHOCOOOB
(«CmemmanHoe oOyudeHue», «IlepeBepHyTHIi KJ1acC»), AKTUBU3HPYIOLIUX
3aMHTEPECOBAHHOCTh Y4YEeHHKOB. OHH ydaTCsi CaMOCTOSITENIbHO pelaTh TEeOpEeTHUYECKUe
pOoOJIEMBI, TEHEPUPOBATh U OPOPMIISITH COOCTBEHHBIC UJIEH M YBOKUTEIHHO OTHOCHUTHCS K
U7esIM JIPYTuX

. OpraHM3alsl  CHUCTEMbl  OLIGHHBaHUA  (TeXHOJIOTUA  (OPMHUPYIOLIETO
OLICHMBAHMSI), TTO3BOJISIONIAS] AKLIEHTUPOBATh BHUMAaHHE HE TOJIbKO Ha OLIEHKE pe3yJsbTara,
HO W Ha Ipolecce MOHCKa pemieHus. Mcrmonp30BaHUe [TaHHOW TEXHOJIOTUU IOMOTaeT
BKJIFOYUTH YYEHUKOB B IMPOIIECC OLIEHKH COOCTBEHHBIX YCHJIMN M MPOEKTHUPOBAHUS CBOETO
pa3BUTHA KaK B IUIAHE aKaJEMHUYECKUX 3HAHUU, HABBIKOB, TaK M MEXKIPEAMETHBIX YMEHUN
(Hanpumep, paboTath B KOMaH€, 00LIaThCsl, BECTU AUCKYCCHUIO U T. I1.).

. CO3/IaHHME YCJIOBHUN pa3BUTHS CYOBEKTHOCTH, TO3BOJSIONIUMX YYEHUKY OBITH
OoJjiee CaMOCTOSITEIIbHBIM, ABTOHOMHBIM, MOHHMAaTh M TMPOEKTHPOBATH CBOM MapIIpyT
00y4eHHUs U MPOJIBUTaThCSI B OCBOCHUU COJIEPKAHUS B COOCTBEHHOM Temrie (IIKalIupOBaHUE
1eseil, CXeMbl OLICHUBAHUSA U . ).

OnHO# U3 OCHOBHBIX IEJIeH U3YUCHUSI MATEMATHKHU SIBJISIETCS] PA3BUTHE MBIIUICHUS, B
MepBYyI0 ouepenb aOCTpakTHOTO MbIuUieHUs. C TOYKH 3pEHHUsS BOCHHUTAHUS TBOPUYECKOM
JUYHOCTH OCOOCHHO BaXXHO, 4YTOOBI B CTPYKTYPY MBIIUICHUS YyYalUXCs, KpOMeE
AITOPUTMUYECKMX YMEHUI ¥ HaBBIKOB, KOTOpble CGHOPMYIHMPOBAHBI B CTaHAAPTHBIX
npaBuiax, GopMyliax U aaropuTMax JACHCTBUM, BOIUINA SBPUCTUUECKHUE MPUEMBI KaK 00IIIero,
TaKk U KOHKPETHOTO XapakTepa. DTU MPHUEMbI, B YAaCTHOCTH, (OPMHUPYIOTCS TPH TMOUCKE
pelieHust 3a7a4 TMOBBIIIEHHOTO YPOBHS CJIOXKHOCTH. B mpoliecce u3ydeHHss MaTeMaTHKU
Takke (QopMHpPYIOTCST W TakMe KauecTBa MBIIIICHUS, KaKk CHJIa W THOKOCTb,
KOHCTPYKTUBHOCTh M KPUTUYHOCTH. JlJIs amanTaiiiu B COBPEMEHHOM HWH(OPMAIMOHHOM
oOmiectBe BaXHBIM  (pakTOpoM sBisAeTCs (OPMUPOBAHME MATEMATHUYECKOTO  CTHIIS
MBILUIEHHS], BKJIIOYAIOUIETO B c€0sl MHAYKIMIO U ACTYKIUIO, 0000IIeHNEe U KOHKPETH3aIHIO,
aHaAJIU3 U CUHTE3, KJIacCU(PHUKAIMIO U CHCTEMaTH3all1i0, abCTparupoBaHKe U aHAIIOTHUIO.

Ha ypokax maTreMaTuKu

Vcnonb30BaHue BOCIMTATENBHBIX BO3MOXKHOCTEH CoOJlepaHMUsS TeMbl yepe3 Moa0op
COOTBETCTBYIOIIMX 3aJa4 Jjsl pelleHus. BxiroueHne B ypOK HWIPOBBIX MPOLERYp JUIs
NOJ/Iep)KaHUsl MOTHBALIMM OOYYAIOLIMXCS K MOJNydYeHUIo 3HaHud. [IpumeHeHue Ha ypoke
UHTEPAaKTUBHBIX ~ (opM  paboTel ¢  OOydYaloIMMUCS:  HMHTEUIEKTYaJIbHBIX  WID,
CTUMYJIMPYIOIIMX TO3HABaTEIbHYI0 MOTHBaIUIO oOydwaromuxcs. IlpumeHeHue rpynmnoBoit
paboTel unu paboThl B TMapax, KOTOpble ydaT OOydYaloIIMXcsi KOMaHAHOW pabore u
B3aUMO/ICHCTBUIO C IPYTUMHU O0yYarOIIUMHUCH.



COJEPXAHUE OBYUYEHUA

7 KVIIACC

Yucia ¥ BBIYHMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apodeilt K
apyroii. IloHATHE palMOHAIBHOIO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEJENICHUE, IPeoOpa3oBaHuE BBIPAKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aUCh OONBIINX 4ncel. [IponenHTsl, 3anich MPOIEHTOB B BUJE ApoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aJad U3 pealbHOU
IIPAKTHKH.

IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHbBIX YUCEI.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi M 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Boruncnenus no ¢opmynam. IlpeodbpazoBanue OyKBEHHBIX BbIPAKEHUH, TOXKJIECTBEHHO PaBHbIE
BBIpQXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U HPOU3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CiiojkeHue, BBIUUTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUJIBHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs IEepeMEHHbIMHM U ero rpapuk. Cucrema ABYX JTUHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTosiHue Mexnay IByMs
TOYKaMHU KOOPAUHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbix 3aBucuMocTei. [lonstne ¢ynkuuun. I'papuk  ¢yHknuu. CBoiicTBa (QYHKIMIA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KJIACC
Yuciaa 1 BLIYMCTIEHUS
KBanmparueiii koperb u3 uymcna. lloHsarue o0 wuppanuoHanbHOM uyuche. JlecaTnyHbie
npUOKEHUs UPpAIlMOHATBHBIX uncen. CBolcTBa apuMeTHYeCKUX KBAJAPATHBIX KOPHEH U UX



NpPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXEHHM M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
qucIa.

Crenensb ¢ 1eTbIM MOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHCTIA.
Auredpanyeckune BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckor napodbu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHUue ainredpandyeckux apoOeil. PanuoHanbHble BBIPRKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
panroOHAIBHBIC YPAaBHEHHUS.

['paduueckass uHTEpHIpeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YpaBHEHUU C JByMs NepeMEeHHbIMU. [IpuMepbl perieHus CUCTeM HEIMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Perennie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucnoBble HEpaBeHCTBA W MX CBoicTBa. HepaBeHCTBO ¢ OJHOW MEpPEeMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonsitne ¢pynkuuu. OOMACTh ONMpeaeIeHUs] 1 MHOXKECTBO 3HaueHHH QyHKIH. CriocoOb
3a1aHus QYHKIIHA.

I'paduk dynkuuu. Ytenue cpoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpaduxon
GyHKIMI, OTpa)arolux peaabHble TPOIECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHMOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHme YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC
Yucaa 1 BLIYMCTIEHUS
PanmonaneHble uncia, UppalMOHANBHBIE YHCIa, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEeUCTBUTENIbHBIC YHCIIa KaK OECKOHEYHBIC
JIecsATUYHble  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [IEWCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C

I[CflCTBHTCJ'IBHBIMPI YUCJIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOILIEr0 MHpPA, JAJIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MHUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIH.



Penrenue JTPOOHO-PAIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMsl INEpEMEHHbIMU. PelieHue cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOH. KBaapaTHele HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dymkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0Bble MOCJIEI0BATEIBHOCTH U NPOrPECCUH

[ToHsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynsl  N-ro  4jIeHa
apuQMeTUUECKOIl U TeOMETPUUECKON MPOTPECCHiA, CyMMBI IIEPBHIX N YJICHOB.

N300paxeHne 4iIeHOB apu(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIHAIbHBII

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTUKOB M POCCHUHCKON
MaTEMaTHUYECKOH ILIKOJIBI, K HCIIOJIB30BAHUIO 3TUX JTOCTHIKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakIaHMHA M pEealHu3aluu ero IMpas,
NpEJCTaBJICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro OO0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)K)IGHI/IIO STHYCCKUX np06neM, CBA3aHHBIX C NPAKTHYCCKHUM IMPUMCHCHUCM )IOCTI/I}KeHI/Iﬁ
HAayKH, OCO3HAHUEM BAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B JCATCIbHOCTU y‘IéHOl"O;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMAaTUYECKOTro 0O0pa30BaHUs Ha MPOTSKEHUHN BCel
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,



OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHWEM WHIWBHUAYATHHOM TpPAaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTECTHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUI, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIMECH B NIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NIPHPOABI M O0OIIEeCTBa, TOHHMMaHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAloOB €€ pa3BUTHS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MaTeMaTH4YeCKOM
KyJbTYpOl Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM MPOCTECHUIIMMH HaBBbIKAMHU
HCCIICIOBATEIbCKOM JIeITCIILHOCTH,

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHATh MaTE€MaTUYECKHWE 3HAHUSA B HHTEpecax CBOETO 370pOBb,
BEJICHUS 3JJ0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryyspHas Qu3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HAaBBIKA peIICKCHUH,
MIPU3HAHUEM CBOETO MpPaBa Ha OIIMOKY M TAKOTO K€ MpaBa JIPYyroro 4ei0BeKa;

7) 3K0JI0rH4YecKoe BOCIHUTAHUE:

OpHUEHTAIMCH HAa NMPUMEHEHHE MaTEMaTHYSCKMX 3HAHWM IS pelIeHUs 3ajiad B 00JacTH
COXpPAHHOCTH OKPYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OILIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM N1 OKPY’KAIOIIEH Cpefibl, OCO3HAHUEM IIO0ATBHOTO XapaKTepa HKOJIOTHUYECKHUX
npo0JieM U MyTel X pelieHus;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTHUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OMBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHCIe (DOPMYyIUPOBATH UJIEH,
MOHSTHUS, THUIOTE3bl 00 OOBEKTAX W SIBJICHUSX, B TOM YHCJIE€ paHee HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD) CHUTYaIlMIO, BOCHPHHMMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
nencTBusl, PopMyIMPOBATH U OIIEHUBATH PUCKH U MTOCIIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3naBaTebHBIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS

ba3oBble JJjoruyeckue JeMcTBUA:

L] BBISIBJISATE U XapaKTepI/ISOBaTB CyHIeCTBeHHI)Ie HpI/IBHaKI/I MATEMATUYCCKUX O6’BGKTOB,
MOHSTHI, OTHOIIEHUH MEXIy MOHATUSIMH, (HOPMYIHUPOBATH OMPEICNICHUS MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHuUs
W CpaBHEHUsI, KPUTEPUH IIPOBOAUMOI0 aHAIIN34,

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHBIC U 06]111/16, yCJ'IOBHI)Ie;



BBISBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKACHUAX, Ipe/laraTb KPUTEPUHM ISl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JAECTYKTHBHBIX M MHAYKTHBHBIX
YMO3aKII04EeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeJbCTBA MAaTEMAaTUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IIPOBOAUTH CaMOCTOSITEJIbHO ~ HECIIOJKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTpAUBATh APTYMEHTAIMIO, NPUBOJUTH MPHUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAINNA ¢ Y4ETOM CaMOCTOATENIBHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarejbCcKHe eCTBHUA.

UCIIOJIB30BaTh  BOMNPOCHl  KaK  HCCIENOBATENIbCKUM ~ MHCTPYMEHT  I[O3HAHUA,
(dbopMynupoBaTh BOIIPOCHI, ¢ukcupyroume IIPOTUBOpEYHE, npo0biemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (OopMUpOBaTH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSTENbHO COCTABICHHOMY IUIaHY HECJOXHBIH SKCHEPUMEHT,
HEOOJIBIIIOE UCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENIbHO  (OpMyJIMpOBaTh OOOOIIEHUS U BBIBOABI 10  pe3yibTaTaM
POBEAEHHOTO HAOJIOJEHMSI, UCCIEA0BAHUS, OLEHUBATh JIOCTOBEPHOCTh IOJIYYE€HHBIX
pe3yibTaTOB, BEIBOJOB U 0000IIEHMIA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MIPOLECCA, a TAKKE BBIIBUraTh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHUSX.

Pa6Gora ¢ undopmaunmeii:

BBISBIIATH HEJIOCTATOYHOCTb U U30BITOYHOCTh MH(OpPMALMU, JAHHBIX, HEOOXOAMMBIX
JUIS peLLICHUs 3a1a4H;

BbIOMpATh, aHAU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpMAIUIO
pa3INYHbIX BUAOB U (POPM NpPECTABICHHUS;

BbIOMpATh (hopMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHALUSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, MPEATOKEHHBIM YUUTENIEM HIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHUMATb U (bOpM}’J'II/IpOBaTB CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
oOlIeHus1, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHMSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PeLIeHUs 3a/1a4d, KOMMEHTHPOBATh
HOJY4YEeHHBIH pe3ynbTaT;

B X0/ 00CYXJIEHHs 331aBaTh BOMPOCHI MO CYLIECTBY 00CYKAaeMOI TeMBbI, TPOOJIEMBI,
peHIaeMOﬁ 3aaa4yd, BbICKA3bIBATb HACHU, HAICJICHHBIC Ha IIOUCK PCIHICHUA,
COIIOCTAaBJIAAITb CBOU CYXACHUA C CYXICHHUIAMHU APYTUX YYaCTHUKOB Avajiora,
0oOHapy>KUBaTh pa3IMyuue U CXOJCTBO MO3UIHUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHUs 3a/1a4M, SKCIEPUMEHTA, UCCIeI0OBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAuTOpHH;



® T[IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIUBUIYATbHOW pPaOOTHI
IPU peIIeHNH y4eOHbIX MaTeMaTHUECKUX 3a71ay;
® [PUHUMATH L[Eb COBMECTHOM JEATENbHOCTH, INIAHUPOBATh OPraHU3aUI0 COBMECTHOM
paboThl, pacmpenensTb BHUIBI PadOT, JOrOBapUBaTHCS, OOCYXAaTh NpPOLECC U
pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;
® y4yacTBOBaThb B TIPYNINOBBIX (opmax paboTel (0OCYXKIeHUs, OOMEH MHCHHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOIHATH CBOI YacTh PabOThI U KOOPIUHUPOBATH
CBOM JICHCTBUS C APYTUMU YJICHAMH KOMAaH[IbI, OIICHUBATh KAa4eCTBO CBOErO BKJIaJa B
o0l MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eCTBUSA
Camoopranu3anusi:
® CaMOCTOSITEIbHO COCTaBIIATh IUIAH, AJITOPUTM pEUIeHMs 3aJayd (UM ero 4acTh),
BEIOMpATh CIOCOO pEIICHUs C YYETOM HUMEIONIUXCS PECYpCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM MH(pOpMaLUU.
CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:
® BIAJETh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa PerIeHUs
MaTeMaTHYeCKOM 3aa49H;
® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 337a4d, BHOCHUTH
KOPPEKTUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa JCATCIHLHOCTH TIOCTABICHHOMN IEIN U YCIOBHSM,
OOBSACHATh TMPHUYMHBI JOCTHXKCHUS WU HEIOCTHKCHHsS IIeJId, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJacce oOydaroumMiics MOMYYUT CJEIYIOLIUE NpeIMETHbIE
pE3yJIBTaTHL:

Yuciia ¥ BbIYMCICHUSA

BoinonusATe, couerass yCTHbIE U NHCbMEHHbIE MPHUEMBI, apupMeTHyecKue IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHMH, NMPUMEHATh Pa3HOOOpPa3Hble CHOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHUH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCEN K JIpyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTHM B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUH, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPaXEHUI. BBIOIHATE AEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU NOKA3aTEISIMHU.

[TpyMeHsTh MPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOYKUTEIN HAaTypaJIbHbIX YHCEI.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUS 3aAa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX O0BEKTOB.

AuiredpanuyecKkue BbIpasKeHUs1



Hcnonp3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOCHHMS yueOHOT0 MaTepuania.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEI0r0 BbIPaKEHUsI B MHOTOWIEH IPUBEAECHUEM M0J100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOWIE€HAa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HA MHOXKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH ClIaraéMbIX, IpUMEHEHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[IpumensaTp mnpeoOpa3oBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IMyHBIX 33734 U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMM MTOKa3aTeIsIMH Ul IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHusI U HePaBEeHCTBA

Pemarp nuHElHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, NIPUMEHss NpaBmia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN M UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLIMXCS pellieHueM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMS
NEePEMEHHBIMH, TIOJIB3YACh TPAUKOM, TIPUBOIUTH IPUMEPHI PEHICHUST YPABHEHUSI.

Pemarbs cucreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH MO
YCIIOBUIO 3aJlayM, HWHTEPIPETHUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUH

N300paxarb Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKH IO 33JaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMA. CTpouts rpaduk QyHKINU Y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HU3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxonuts 3HaueHne QyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco0 MpeICTaBlICHUs] U aHalu3a WHQOpMalUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYUT CJEIyIOIIUE MpeAMETHBIE
pe3ynbTaThI:

Yucia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEACTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN AJIA
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, H300paxaTh JCHCTBUTEIbHBIC YHCIAa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.



[TpumensTh mOHATHE apU(METUUYECKOrO0 KBAaIPATHOTO KOPHSA, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHITH TPeoOpa3oBaHus BIPAKEHHIH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOMIbIO JNECATUYHBIX IpoOeil u
creneHei yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IIeNBIM II0Ka3aTeleM, BBIIOIHATH MPeoOpa3OBaHUS
BBIPAKEHHM, COAEPKALIUX CTEIEHU C LIEJIBIM ITOKa3aTeJIEM.

BBINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
NpaBUJI JEHCTBUN HAJl MHOTOYJICHAMH H aJreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[IpumensTb mpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHUS Pa3JIMYHbIX 3a]ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

YpaBHeHusI 1 HePaBEeHCTBA

PemaTs nuHelHble, KBapaTHbIE YPABHEHUS U pallMOHAJIbHbIE YPaBHEHUS, CBOJSIIMNECA K
HUM, CUCTEMBI JIByX YPABHEHUH C IByMs IEPEMEHHBIMU.

[IpoBoUTh MpoOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHUI, B TOM UYHUCIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHUE WU
CUCTEMAa YPaBHEHMH pEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

[lepexonuTh OT clIOBECHOW (OPMYIHUPOBKU 3adauu K €€ anredpandeckoil Mojeiau ¢
MOMOILBI0  COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl ypaBHEHWI, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33auy IIOJyYEHHBIH Pe3yJIbTarT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMSI, OLICHKH, PELaTh JUHEIHbIE
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM W WX CHCTEMbI, JaBaThb TIpadUUYECKyI0 HILTIOCTPAIHIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[lonumath ¥  HUCHOJB30BaTh (YHKIMOHAJIBHBIE TOHATUS U S3bIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpENesATh 3HaueHHWEe (QYHKLIMU IO 3HAUYEHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = k/X, y = x2, y = x3)y = x|, y = VX, onuchIBaTh CBOHCTBA YHCIOBOI DYHKIMH 10 €&
rpaduxky.

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaTHI:

Yucsia v BbIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BoinonuaTe apupmeTHueckue IeHCTBUS C PallMOHAIBHBIMHU YMCIAaMH, COYeTas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPALlMOHAIBHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIUNCIIATH 3HAUYECHUS
YHUCIJIOBBIX BBIPAKEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHeWHble W KBaJgpaTHbIE YpPaBHEHUS, YPaBHEHMs, CBOJASAIIMECS K HUM,
npocTeiire ApoOHO-paliOHAbHBIE YPAaBHEHUS.

Pemates cuctemsl IByX JMHEMHBIX ypaBHEHHWI C JByMs IEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISETCS JTUHEUHBIM.



Pemate TekcToBblE 3amauM anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS UJIU CUCTEMBI IBYX YPAaBHEHUM C JBYMS IIEPEMEHHBIMHU.

IIpoBOIUTE MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
IpUMEHEHHEeM TIpadUyecKuX IpeAcTaBleHu (ycTaHaBIMBAaTh, HMMEET JIM YpPaBHEHUE WIU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCJIOBOMU IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIbIO CUMBOJIOB.

Pemare cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aIIUCHIBATh PELICHUE C TIOMOILIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacnio3HaBaTh pyHKIIMM H3y4eHHBIX BUIOB. [IoKa3pIBaTh CXeMAaTHYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOM IIOCKOCTH TpadukoB GpyHkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

c, ¥y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(PHUIHEHTOB, OIKICHIBATE CBOIMCTBA

byHKIHIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpaUKU KBAIPATUUHBIX (DYHKIHMM, ONMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIuO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaIPaTUYHBIX (PYHKIMH U3 peaNbHON KU3HH, PU3HKH, TEOMETPHH.

YucaoBble MOCI€T0BATETHLHOCTH U MPOTPECCHH

Pacno3naBare apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPHU PasHBIX CIIOCO0ax
3aJjaHus.

BBINOMHATE BBIYMCICHHS C HUCIOIB30BaHUEM (GOpPMYN N-ro YieHa apudmMeTHyeckoi u
reOMETPUYECKON POrPecCuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh YieHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TIOCKOCTH.
Pemrate 3amaun, cBA3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 33/1a4H U3
peabHOM KHU3HU (C UCIOIB30BAaHUEM KAJIbKYIIATOPA, IIU(PPOBBIX TEXHOJIOTH)
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